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Preface

Thank you for choosing DELTA’s high-performance VFD-VE Series. The VFD-VE Series is
manufactured with high-quality components and materials and incorporates the latest microprocessor
technology available.

This manual is to be used for the installation, parameter setting, troubleshooting, and daily
maintenance of the AC motor drive. To guarantee safe operation of the equipment, read the following
safety guidelines before connecting power to the AC motor drive. Keep this operating manual at hand
and distribute to all users for reference.

To ensure the safety of operators and equipment, only qualified personnel familiar with AC motor
drive are to do installation, start-up and maintenance. Always read this manual thoroughly before
using VFD-VE series AC Motor Drive, especially the WARNING, DANGER and CAUTION notes.
Failure to comply may result in personal injury and equipment damage. If you have any questions,
please contact your dealer.

PLEASE READ PRIOR TO INSTALLATION FOR SAFETY.

/\EEE

AC input power must be disconnected before any wiring to the AC motor drive is made.

2. Acharge may still remain in the DC-link capacitors with hazardous voltages, even if the power
has been turned off. To prevent personal injury, please ensure that power has turned off before
opening the AC motor drive and wait ten minutes for the capacitors to discharge to safe voltage
levels.

Never reassemble internal components or wiring.

4.  The AC motor drive may be destroyed beyond repair if incorrect cables are connected to the
input/output terminals. Never connect the AC motor drive output terminals U/T1, V/T2, and
W/T3 directly to the AC mains circuit power supply.

5. Ground the VFD-VE using the ground terminal. The grounding method must comply with the
laws of the country where the AC motor drive is to be installed. Refer to the Basic Wiring
Diagram.

6.  VFD-VE series is used only to control variable speed of 3-phase induction motors, NOT for 1-
phase motors or other purpose.

7.  VFD-VE series shall NOT be used for life support equipment or any life safety situation.
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1. DO NOT use Hi-pot test for internal components. The semi-conductor used in AC motor drive
easily damage by high-voltage.

2. There are highly sensitive MOS components on the printed circuit boards. These components
are especially sensitive to static electricity. To prevent damage to these components, do not
touch these components or the circuit boards with metal objects or your bare hands.

3. Only qualified persons are allowed to install, wire and maintain AC motor drives.

/\\ T

1. Some parameters settings can cause the motor to run immediately after applying power.

2. DO NOT install the AC motor drive in a place subjected to high temperature, direct sunlight,
high humidity, excessive vibration, corrosive gases or liquids, or airborne dust or metallic
particles.

3. Only use AC motor drives within specification. Failure to comply may result in fire, explosion or
electric shock.

4. To prevent personal injury, please keep children and unqualified people away from the
equipment.

5. When the motor cable between AC motor drive and motor is too long, the layer insulation of the
motor may be damaged. Please use a frequency inverter duty motor or add an AC output
reactor to prevent damage to the motor. Refer to appendix B Reactor for details.

6.  The rated voltage for AC motor drive must be < 240V (< 480V for 460V models) and the mains
supply current capacity must be < 5000A RMS (<10000A RMS for the > 40hp (30kW) models).
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Chapter 1 Introduction

The AC motor drive should be kept in the shipping carton or crate before installation. In order to retain
the warranty coverage, the AC motor drive should be stored properly when it is not to be used for an
extended period of time. Storage conditions are:

/\\ e
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Store in a clean and dry location free from direct sunlight or corrosive fumes.

Store within an ambient temperature range of -10 'C to +40 C.

Store within a relative humidity range of 0% to 90% and non-condensing environment.

Store within an air pressure range of 86 kPA to 106kPA.

DO NOT place on the ground directly. It should be stored properly. Moreover, if the surrounding
environment is humid, you should put exsiccator in the package.

DO NOT store in an area with rapid changes in temperature. It may cause condensation and
frost.

If the AC motor drive is stored for more than 3 months, the temperature should not be higher
than 30 °C. Storage longer than one year is not recommended, it could result in the degradation
of the electrolytic capacitors.

When the AC motor drive is not used for longer time after installation on building sites or places
with humidity and dust, it's best to move the AC motor drive to an environment as stated above.



Chapter 1 Introduction | [T B7
1.1 Receiving and Inspection

This VFD-VE AC motor drive has gone through rigorous quality control tests at the factory before
shipment. After receiving the AC motor drive, please check for the following:
B Check to make sure that the package includes an AC motor drive, the User Manual/Quick
Start and CD.
B Inspect the unit to assure it was not damaged during shipment.
B Make sure that the part number indicated on the nameplate corresponds with the part
number of your order.

1.1.1 Nameplate Information
Example for 5SHP/3.7kW 3-phase 230V AC motor drive

TR AT

HLER TR

Model name
i A B R R L
i A\ S FEL L / PR L 5

Input voltage/current

Anera
MODEL: VFD037V23A-2

INPUT: 3PH 200-240V 50/60Hz 19.6A

A 4 0 P fﬁinﬂ

OUTPUT : 3PH 0-240V 17A 6.5kVA 5HP
5"“*‘4“@’—/%”“ FREQUENCY RANGE: 0.00-599.00Hz
Outpulvollage/currenl
‘tﬁu—mﬂl&l Version : XX.xx

ENCLOSURE: TYPE1
Frequency range

JJ&"H’ g
R A 5

Flrmware verslon

"

TR ELR,
PRA7 A 45
Enclosure

7
Serial number

1.1.2 Model Explanation
VFD 037 V 23 A-2
__VFD-VE Series
Version Type
Mains Input Voltage
23:230V Three phase 43:460V Three phase

Vector Series
Applicable motor capacity

007: 1 HP(0.7kW)  150: 20HP(15kW)
015: 2 HP(1.5kW)  185: 25 HP(18.5kW)
022: 3HP(2.2kW)  220: 30 HP(22kW)
037:5HP(3.7kW)  300: 40HP(30kW)
055: 7.5HP(5.5kW) 370: 50 HP(37kW)
075: 10 HP(7.5kW) 450:60HP%45KW§
110: 15 HP(11kW)  550: 75HP(55kW

750: 100HP(75kW)

Series Name (Variable Frequency Drive)
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1.1.3 Series Number Explanation
037V23A2 T 7 36 0001

Production number
Production week
Production year 2007
Production factory

(T: Taoyuan, W: Wujian)

Model

230V 3-phase 5HP(3.7kW)

If the nameplate information does not correspond to your purchase order or if there are
any problems, please contact your distributor.

1.1.4 Drive Frames and Appearances

1-5HP/0.75-3.7kW (Frame B) 7.5-15HP/5.5-11kW (Frame C)

1-3
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15-30HP/11-22kW (Frame D) 40-100HP/30-75kW (Frame E)

\

ALMIMNNNIN

A NN

o

Frame [Power range Models

VFD007V23A/43A-2, VFDO15V23A/43A-2,

B (B1) |1-3hp (0.75-2.2kW) VED022V23A/43A-2

B (B2) |5hp (3.7kW) VFDO37V23A/43A-2

C 7.5-15hp (5.5-11kW) |VFDO55V23A/43A-2, VFDO75V23A/43A-2, VFD110V43B-2

VFD110V23A/43A-2, VFD150V23A/43A-2,

b 15-30hp (11-22kW) |\ 185v23A/43A-2. VFD220V23A/43A-2

E (E1) |40-60hp (30-45kW) VFD300V43A-2, VFD370V43A-2, VFD450V43A-2

VFD300V23A-2, VFD370V23A-2, VFD550V43C-2,

E (E2) [40-100hp (30-75kW)  |vrnoe v s s

Please refer to Chapter 1.3 for exact dimensions.

1.2 Preparation for Installation and Wiring

1.2.1 Ambient Conditions

Install the AC motor drive in an environment with the following conditions:
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1.2 Preparation for Installation and Wiring

1.2.1 Ambient Conditions

Install the AC motor drive in an environment with the following conditions:

Ve |

Air Temperature: -10 ~ +40°C (14 ~ 122°F)
Relative Humidity: <90%, no condensation allowed
Atmosphere _
Operation pressure: @y = lsliE
Installation Site
Altitude: <1000m
. <20Hz: 9.80 m/s® (1G) max
T 20 ~ 50Hz: 5.88 mis? (0.6G) max
Temperature: -20°C ~ +60°C (-4°F ~ 140°F)
Relative Humidity: <90%, no condensation allowed
Storage
Transportation | Atmosphere 86 ~ 106 kPa
pressure: ]
Vibration: <20Hz: 9.80 m/s” (1G) max
; 20 ~ 50Hz: 5.88 m/s® (0.6G) max
Pollution Degree | 2: good for a factory type environment.

Minimum Mounting Clearances

A
H Air Flow
- Il
- il
W 1]
[ ]
H _/
w H
HP mm (inch) mm (inch)
1-5HP 50 (2) 150 (6)
7.5-20HP 75 (3) 175 (7)
25-75HP 75 (3) 200 (8)
100HP and above 75 (3) 250 (10)

1-5
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1. Operating, storing or transporting the AC motor drive outside these conditions may cause
damage to the AC motor drive.

2. Failure to observe these precautions may void the warranty!

3. Mount the AC motor drive vertically on a flat vertical surface object by screws. Other directions
are not allowed.

4.  The AC motor drive will generate heat during operation. Allow sufficient space around the unit
for heat dissipation.

5.  The heat sink temperature may rise to 90°C when running. The material on which the AC motor
drive is mounted must be noncombustible and be able to withstand this high temperature.

6.  When AC motor drive is installed in a confined space (e.g. cabinet), the surrounding
temperature must be within -10 ~ 40°C with good ventilation. DO NOT install the AC motor
drive in a space with bad ventilation.

7.  When installing multiple AC more drives in the same cabinet, they should be adjacent in a row
with enough space in-between. When installing one AC motor drive below another one, use a
metal separation between the AC motor drives to prevent mutual heating.

8. Prevent fiber particles, scraps of paper, saw dust, metal particles, etc. from adhering to the
heatsink.

1.2.2 Remove Keypad

1-5HP/0.75-3.7kW (Frame B) 7.5-15HP/5.5-11kW (Frame C)

7/

)

.

o/,
od 4,
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40-100HP/30-75kW (Frame E)

é

NN\

15-30HP/11-22kW (Frame D)

1.2.3 Remove Front Cover

7.5-15HP/5.5-11kW (Frame C)

1-5HP/0.75-3.7kW (Frame B)

1-7
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15-30HP/11-22kW (Frame D)
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40-100HP/30-75kW (Frame E)

1.2.4 Lifting
Please carry only fully assembled AC motor drives as shown in the following.

For 40-100HP (Frame E and E1)

Step 2

Step 1

1-8
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Step 3 Step 4
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1.3 Dimensions

Frame B
D
w D1
‘ w1 | D2
& ¢
= [
S I
abo
===k I
n ® — -
G
1S2,|
Unit: mm[inch]
Frame w w1 H H1 D D1 D2 S1 S2
B 150.0 135.0 260.0 2443 160.2 67.0 4.0 8.0 6.5
[5.91] [5.32] | [10.24] | [9.63] [6.31] [2.64] [0.16] [0.32] [0.26]
B2 150.0 135.0 2721 2443 183.7 67.0 4.0 8.0 6.5
[5.91] [6.32] | [10.72] | [9.63] [7.24] [2.64] [0.16] [0.32] [0.26]

JEmYNOTE|

Frame B1: VFD007V23A/43A-2, VFD015V23A/43A-2, VFD022V23A/43A-2
Frame B2: VFD037V23A/43A-2

1-10
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Frame C
= MM
ST i
S5e | I
[0
i e | o g L i
D0000000000DODODDO-
0000000a000aac00a0
0200000000000000°
Unit: mmlinch]
Frame w W1 H H1 D S1 S2
c 200.0 185.6 323.0 244.3 160.2 7.0 7.0
[7.88] [7.31] | [12.73] | [9.63] [6.31] [0.28] [0.28]

JE=PNOTE |

Frame C: VFD055V23A/43A-2, VFDO75V23A/43A-2, VFD110V43B-2

1-11
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Frame D

H1

lole

(0onE0000rHn0an st
E HomROooAmoon

el ol el
Frame | W w1 H H1 D D1 D2 st

250.0 226.0 408.2 384.0 205.4 110.0 10.0 10.0
[9.85] [8.90] | [16.07] | [15.13] | [8.08] [4.33] [0.39] [0.39]

JEmYNOTE|

Frame D: VFD110V23A/43A-2, VFD150V23A/43A-2, VFD185V23A/43A-2, VFD220V23A/43A-2

—

| — —

Unit: mm[inch]

1-12
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Frame E

W1 D1

m 2l Q m
(0N00000N00N00000 : — S2]

g
D
=

\
[~ [rava]
|=[S=mu]
CJCCo
SE=ED
[N
| e -]
Se=
1C 1
|N] D
===l
—_ Il
m_@

2
NNOABASSANAN

Unit: mmlinch]

Frame | W W1 H H1 H2 D D1 D2 S1 S2 S3

£y | 3700|3350 589.0 | 560.0 | 260.0 | 132.5 | 18.0 | 13.0 | 13.0 | 18.0
[14.57]|[13.19] [23.19] | [22.05] | [10.24] | [5.22] | [0.71] | [0.51] | [0.51] | [0.71]
£, | 37003350 | 5950 | 5890 | 560.0 | 260.0 | 1325 180 | 130 | 130 | 180

[14.57]|[13.19] | [23.43] | [23.19] | [22.05] | [10.24] | [5.22] | [0.71] | [0.51] | [0.51] | [0.71]

JEmNOTE|

Frame E1: VFD300V43A-2, VFD370V43A-2, VFD450V43A-2
Frame E2: VFD300V23A-2, VFD370V23A-2, VFD550V43C-2, VFD750V43C-2

1-13



AbN
This page intentionally left blank automation

Chapter 1 Introduction | [T2B7 4

1-14



Chapter 2 Installation and Wiring | [T==27=d

Chapter 2 Installation and Wiring

After removing the front cover (see chapter 1.2.3 for details), check if the power and control terminals
are clear. Be sure to observe the following precautions when wiring.

B General Wiring Information

Applicable Codes

All VFD-VE series are Underwriters Laboratories, Inc. (UL) and Canadian Underwriters
Laboratories (cUL) listed, and therefore comply with the requirements of the National
Electrical Code (NEC) and the Canadian Electrical Code (CEC).

Installation intended to meet the UL and cUL requirements must follow the instructions
provided in “Wiring Notes” as a minimum standard. Follow all local codes that exceed UL
and cUL requirements. Refer to the technical data label affixed to the AC motor drive and
the motor nameplate for electrical data.

The "Line Fuse Specification" in Appendix B, lists the recommended fuse part number for
each VFD-VE Series part number. These fuses (or equivalent) must be used on all
installations where compliance with U.L. standards is a required.

/\ EE

1.

Make sure that power is only applied to the R/L1, S/L2, T/L3 terminals. Failure to comply may
result in damage to the equipment. The voltage and current should lie within the range as
indicated on the nameplate.
Check following items after finishing the wiring:

A. Are all connections correct?

B. No loose wires?

C. No short-circuits between terminals or to ground?

/\ EEE

1.

A charge may still remain in the DC bus capacitors with hazardous voltages even if the power
has been turned off. To prevent personal injury, please ensure that the power is turned off and
wait ten minutes for the capacitors to discharge to safe voltage levels before opening the AC
motor drive.

All the units must be grounded directly to a common ground terminal to prevent lightning strike
or electric shock.

Only qualified personnel familiar with AC motor drives is allowed to perform installation, wiring
and commissioning.

Make sure that the power is off before doing any wiring to prevent electric shock.
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2.1 Wiring

Users must connect wires according to the circuit diagrams on the following pages. Do not plug a
modem or telephone line to the RS-485 communication port or permanent damage may result. The
pins 1 & 2 are the power supply for the optional copy keypad KPV-CEOQ1 only and should not be used

for RS-485 communication.
Figure 1 for models of VFD-VE Series (10 HP

/7.5kW and b elow)

VFDOO07V23A/43A-2, VFD0O15V23A/43A-2, VFD022V23A/43A-2, VFD0O37V23A/43A-2,
VFDO55V23A/43A-2, VFDO75V23A/43A-2, VFD110V43B-2, VFD110V23A /43A-2

DC choke

(OPNO"'Y?') Brake resistor

Fuse/NFB(No Fuse Breaker)

R(LL)—S
sE2)—5 o
(L) —© O

:Recomme nded Circuit
1 whenpowe rsupply
listurned OFFby a
ifaultoutp ut.

‘1fthe faulto ccurs,t he
icontactw illbe ON to turn
;offthe p ower a nd protectt he p ower syste m.

Factory setting: FWDSTOP
SINK Mo de REV/STOP
Sink
TMSM Mu lti-step 1
Source Fac?ory Multi-step2 —
Pleasereferto setiing i
Figure3forwiring Multi-step3
of SINK modeand Multi-step 4
SO URCEmo de.
No fun dion
Nofun dion
Digital Sig nal C ommon

*D on'ta p ply the mains voltage d irectly
toaboveterminals.

AClcurrent/voltage se lection
ACIS witch 3
Make sure th atp oweris OFF
be for e changing the switch ~ 5K€2|
setting .

0-20mA Fmr— 0-10V

<

An alog Multi-function O utputTerminal
AFMa nalogou fp utse lection

AFMS witch

Make sure thatp o weris O FF

before ch anging the switch

setting.

0-10V 1] 0-20mA

Power su pply
+10V20mA
AVI

Maste r Frequency
0to10V4 7k

(optional)

Multi-function co nta cto utp ut1

(relay)
factory setting :faultind ication

(O Multi-function co nta cto utp ut2

ACI
4~20mA/0~ 10V

-10~+10V
ACM

Analog S ignalC ommon

6

© Main circu it( powe r) te rminals

[ N O TE|

2-2

OContolcirauitt erminals
The brake resistoris built-intomode IVFD110 V43 B-2 .

(relay)
48VDC 50mA

O factory setting :

indicates thatitis running
Multi-fu nction con tacto u tpu t3
(p hotocoupler)

Multi-fu nction contacto utput4
(ph oto coupler)

Multi-function
Pho tocou pler O utput

Digital Frequen cy O utput
Terminal

factory setting:1:1
Duty=50%,10VDC

Digital Sig nalC ommon
DFMo utputs ig nalse lection
D FMSwitch

Make surethatp oweris OF F
b efore changing the s witch
seting.

oc m=gTP

RS-485serialc ommunication
1:+EV

2:GND  Forcommu nication,
3:SG-  jtneedstouse

4:8 G+ VFD-USBO01/FD8 500
5:NC toconnecttoPC.
6:NC

Shieldedleads &C able
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Figure 2 for models of VFD-VE Series (15HP/11kW and above)
VFD150V23A/43A-2, VFD185V23A/43A-2, VFD 220V23A /43A-2, VFD300V43A-2, VFD370V43A-2,
VFD450V43A-2, VFD300V23A-2, VFD370V23A-2, VFD550V43C-2, VFD750V43C-2

DCchoke brakeunit
(optional) (option al)

Fuse/NFB(No Fuse Breaker)

R(LL)—C O
S(L2)—o O
T(L3)—©5 O

{Recommen ded Circuit
iwhen p ower supp ly
lis turned OF Fby a
faultoutput.

!1fthe faultoccurs,t he
' contactw illbe ON to turn
ioffthepowerand tectt hi

Factory setting: FWDSTOP
SINK Mo de REV/STOP __
Sink
Swi Multi-step1
Factory .
o Sourcfe . setting Multi-step2
easereferto .
Figure3forwiring Mutti-step 3
of SINK mod e and Multi-step 4
SO URCEmode. .
No function
No function
Digita|Sig nalCo mmon

*Don'tapply the main s vo ltage d irectly
toaboveterminals.

AClc urrent/vo ltage selection

ACIS witch 3
Make sure tha tp oweris OFF
5K 2
J

Power sup ply
+10V20mA

<

be fore ¢ hanging the switch
setting .

0-20mA Far—r] 0-10V

Master Frequ ency
0to10V47ko

ACI
4~20mA/0~10V

-10~+10V
ACM

Ana log SignalC ommon
An alog Multi-function O utputT erminal
AFManalogoutputselection

AFMS witch

Make sure thatp ow eris O FF

before ch angin g the switch

setting.

0-10V [0 0-20mA

@ Main circu it( power) termin als

= e

OcCon trolcircuitte rminals
Thebrakeresistoris builtintomodelV FD110V43B-2.

brake resistor
(optional)

-(minussign)

Multi-fu nction contacto utput1
(relay)
factory setting:f aultindication

Multi-fu nction contacto utput2
(relay)

48 VDC 50mA

factory setting:

indica tes thati tis running

() Multi-function contacto utput3

(pho toco upler)

Multi-functio n contacto utput4
(photocou pler)

Multi-fun ction

Photocoup ler O utp ut

Digital Fre quency Ou tp ut

Q Terminal

factory setting:1:1
Duty=50%,10vVDC

Digital S ignalCommon

DF Mo utputs ignalselection
DFMSwitch

Make sure tha tp oweris OFF
be fore ¢ hanging the switch
setting.

oc m—TP

RS-4 85 serialcommunication
1:+EV

2:GND  Forcommunication,
3:8G-  itneedstouse
4:8G+ VFD-USBO01/IFD850 0
5:NC toconnecttoPC.
6:NC

Shielded leads &C a ble
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Figure 3 Wiring for SINK(NPN) mode and SOURCE(PNP) mode

SINK/NPN Mode

Sink

T@sw1

Source

Factory
setting

*Don't apply the mains voltage directly" g
to above terminals.

SOURCE/PNP Mode

Sink

l@sw1

Source

Factory
setting

*Don't apply the mains voltage directly * :
to above terminals.

+24V
FWD/STOP ____
© FWD
REV/STOP _
Multi-step1 - REV
ulti-ste, N
B o Mi1
Multi-step2
- N MI2
Multi-step3
O MI3
Multi-step4
O O
No Function ____ Mi4
MI5
No Function
‘o- unc-lon . . MIG
Digital Signal Common:
DCM

EQD

+24V
FWD/STOP

FWD
REV/STOP

. REV
Multi-step1

[
Multi-step2
5 ©

Mi1

MI2
Multi-step3 5

MI3
Multi-step4 -

Mi4
No Function 5=

MI5
MI6
DCM

EQD

No Function
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/\

The wiring of main circuit and control circuit should be separated to prevent erroneous actions.

2. Please use shield wire for the control wiring and not to expose the peeled-off net in front of the
terminal.

3. Please use the shield wire or tube for the power wiring and ground the two ends of the shield
wire or tube.
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2.2 External Wiring

Iltems Explanations
Power Supply
Power Please follow the specific power
supol supply requirements shown in
& pply Appendix A.
) ) There may be an inrush current
FUSE/NFB during power up. Please check the
Q o, FOUS?/NFF chart of Appendix B and select the
(Optional) correct fuse with rated current. Use of
an NFB is optional.
Magt"e:ic Maanetic Please do not use a Magnetic
—4 B 1 contactor con%actor contactor as the I/0O switch of the AC
-_1— —_ —_ (Optional) motor drive, as it will reduce the
P operating life cycle of the AC drive.
Used to improve the input power

provide protection from AC line
disturbances (surges, switching

Zero-phase Input AC spikes, short interruptions, etc.). AC
) Line Reactor

line reactor should be installed when
(Optional) the power supply capacity is 500kVA
or more or advanced capacity is

activated .The wiring distance should
‘ be < 10m. Refer to appendix B for
details.

Reactor

Input AC factor, to reduce harmonics and
Line Reactor

‘ EMI Filter

% 2 Zero phase reactors are used to
23 S5 reduce radio noise especially when
<5 ©®» Zero-phase . . o
52 243 R audio equipment is installed near the
28 x o eactor . X . .
58 § o5 . inverter. Effective for noise reduction
s g2 (Ferrite Core : -
58 ¢ on both the input and output sides.
< Common ) P ;
Attenuation quality is good for a wide
Choke) P 1
(Optional) range from AM bgnd to 10MHz.
Appendix B specifies the zero phase
reactor. (RF220X00A)
) To reduce electromagnetic
EMI filter . .
Zero-phase Optional) interference, please refer to Appendix
Reactor (©p B for more details.
OutputAC Brake Used to reduce the deceleration time
Line Reactor ) of the motor. Please refer to the chart
Resistor . : e
) in Appendix B for specific Brake
(Optional) Resistors.
Motor surge voltage amplitude
Motor Qutput AC depends on motor cable length. For
Line Reactor applications with long motor cable
(Optional) PP 9

(>20m), it is necessary to install a
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2.3 Main Circuit
2.3.1 Main Circuit Connection

Figure 1 for the main terminals

GOl

ey Brake resistor(Optional)
! ———

No-fuse breaker
(NFB)

Figure 2 for the main terminals

(& |vroe[ll Brakeresistor
! |

-———— (optional)

No-fuse breaker
(NFB) MC
R—¢ o—

Terminal Symbol Explanation of Terminal Function

R/L1, S/L2, T/L3 AC line input terminals (1-phase/3-phase)

AC drive output terminals for connecting 3-phase
UIT1, VIT2, W/T3
induction motor

+1, +2 Connections for DC Choke (optional)
+2/B1, B2 Connections for Brake Resistor (optional)
+2~(-), +2/B1~(-) Connections for External Brake Unit (VFDB series)
@ Earth connection, please comply with local regulations.
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Mains power terminals (R/L1, S/L2, T/L3)
B Connect these terminals (R/L1, S/L2, T/L3) via a no-fuse breaker or earth leakage breaker to

3-phase AC power (some models to 1-phase AC power) for circuit protection. It is
unnecessary to consider phase-sequence.

B |tis recommended to add a magnetic contactor (MC) in the power input wiring to cut off
power quickly and reduce malfunction when activating the protection function of AC motor
drives. Both ends of the MC should have an R-C surge absorber.

B Please make sure to fasten the screw of the main circuit terminals to prevent sparks which is
made by the loose screws due to vibration.

B Please use voltage and current within the regulation shown in Appendix A.

When using leakage-current breaker to prevent leakage current,

B Do NOT run/stop AC motor drives by turning the power ON/OFF. Run/stop AC motor drives
by RUN/STOP command via control terminals or keypad. If you still need to run/stop AC
drives by turning power ON/OFF, it is recommended to do so only ONCE per hour.

B Do NOT connect 3-phase models to a 1-phase power source.

Output terminals for main circuit (U, V, W)

B When the AC drive output terminals U/T1, V/T2, and W/T3 are connected to the motor
terminals U/T1, V/T2, and W/T3, respectively, the motor will rotate counterclockwise (as
viewed on the shaft end of the motor) when a forward operation command is received. To
permanently reverse the direction of motor rotation, switch over any of the two motor leads.

Forward
running

B DO NOT connect phase-compensation capacitors or surge absorbers at the output terminals
of AC motor drives.

B With long motor cables, high capacitive switching current peaks can cause over-current, high
leakage current or lower current readout accuracy. To prevent this, the motor cable should
be less than 20m for 3.7kW models and below. And the cable should be less than 50m for
5.5kW models and above. For longer motor cables use an AC output reactor.

B Use well-insulated motor, suitable for inverter operation.

Terminals [+1, +2] for connecting DC reacto

DC reacto i
Jumper I I
+1 +2/B1
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B To improve power factor and reduce harmonics connect a DC reactor between terminals [+1,
+2]. Please remove the jumper before connecting the DC reactor.

[@ WO \10dels of 15kW and above have a built-in DC reactor.

Terminals [+2/B1, B2] for connecting brake resistor and terminals [+1, +2/B1] for
connecting external brake unit
Brake resistor(optional)

(8R] ) )
[ ——Brake unit(optional)
o ’""""’3 Referto Appendix B forthe use of

i
-—-[BR ]+ ; special braking resistor/unit

O @) @)
+2/B1 B2 +2/B1

B Connect a brake resistor or brake unit in applications with frequent deceleration ramps, short
deceleration time, too low brake torque or requiring increased brake torque.

B If the AC motor drive has a built-in brake chopper (all models of 11kW and below), connect
the external brake resistor to the terminals [+2/B1, B2].

B Models of 15kW and above don’t have a built-in brake chopper. Please connect an external
optional brake unit (VFDB-series) and brake resistor. Refer to VFDB series user manual for
details.

B Connect the terminals [+(P), -(N)] of the brake unit to the AC motor drive terminals
[+2(+2/B1), (-)]. The length of wiring should be less than 5m with twisted cable.

B When not used, please leave the terminals [+2/B1, -] open.

WARNING!

1. Short-circuiting [B2] or [-] to [+2/B1] can damage the AC motor drive.

Grounding terminals (@)
B Make sure that the leads are connected correctly and the AC drive is properly grounded.

(Ground resistance should not exceed 0.12.)
B Use ground leads that comply with local regulations and keep them as short as possible.
B Multiple VFD-VE units can be installed in one location. All the units should be grounded

directly to a common ground terminal, as shown in the figure below. Ensure there are no

o O ¥

excellent good not allowed

ground loops.
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2-10

2.3.2 Main Circuit Terminals

Frame B

0)

0o

=10
EED

[® Rz

[e]

Frame C

QH
o,

O

[ Povier ] * f51]

o7V i)

il e iy

Main circuit terminals

R/L1, S/L2, T/L3, U/T1, VIT2, WIT3, @ +1, +2/B1, -, B2

Models Wire Torque | Wire Type
VFDO0O07V23A-2
VFDO07V43A-2
VFDO015V23A-2
VFDO15V43A-2| 14.10 AWG | 18kgf-cm | Stranded
VED022v23A-2| (2.1-5.3mm?) | (15.6in-Ibf) °°ppe'8”'y'

VFD022V43A-2
VFDO037V23A-2
VFDO037V43A-2

Main circuit terminals

R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, @ +1, +2/B1, -, B2

Models Wire Torque = Wire Type
VFD055V23A-2
VFD075V23A-2
Stranded
12-8 AWG 30kgf-cm
VFD110V43B-2 I
ova3 (3.3-84mm°) | (26in-lbf) | “PPec M

VFDO055V43A-2
VFDO75V43A-2
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et @uotor | %
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Main circuit terminals

R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, @ +1, 42, -

Models Wire Torque Wire Type
VFD110V23A-2
VFD110V43A-2
VFD150V43A-2
VFD150V23A-2|  goawG | 30kgf-cm| Stranded
VFD185V23A-2 (8:4-33.6mm?) | (26in-Ibf) °°p$§58“'y'

VFD185V43A-2
VFD220V43A-2
VFD220V23A-2

Main circuit terminals

R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, @ +1, 42, -

Models Wire Torque Wire Type
VFD300V43A-2
57kgf-cm
VFD370V43A-2 )
(49in-Ibf)
VFD450V43A-2 Stranded
trande
4-2 AWG
VFD300V23A-2 (21.2-33.6mm2) copper0
only, 75°C
VFD370V23A-2 200kgf-cm
VFD550V43C-2 (173in-Ibf)

VFD750V43C-2

# To connect 6 AWG (13.3 mm?) wires, use Recognized Ring Terminals

2-11
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2.4 Control Terminals

Circuit diagram for digital inputs (SINK current 16mA.)

SINK Mode SOURCE Mode bem
+24
multi-input A 1]( L ! I Multi-Input
terminal | | Terminal
e =
/l x x ( ; I |
! | '
| '
I 5 ’
> +24v
DCM Internal Circuit
. . Internal Circuit
The Position of the Control Terminals
MRA RA RC

S cslasaalaaiala |

@\@l@\@\@\@\@\@\@\@\@\@\@

MO1 MO2 DCM REV MI2 MI4 MI6 AFM AUl ACI




Terminal symbols and functions
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LE|

Terminal . ) Factory Settings (SINK)
Terminal Function
Symbol ON: Connect to DCM
ON: Run in FWD direction
FWD Forward-Stop Command
OFF: Stop acc. to Stop Method
ON: Run in REV direction
REV Reverse-Stop Command
OFF: Stop acc. to Stop Method
+24V DC Voltage Source +24VDC, 80mA, used for SOURCE mode.
Mi1 Multi-function Input 1
Mi2 Multi-function Input 2
. ) Refer to Pr.02-01 to Pr.02-06 for programming
MI3 Multi-function Input 3 the Multi-function Inputs.
Mi4 Multi-function Input 4 ON: the activation current is 6.5mA. OFF:
leakage current tolerance is 10pA.
MI5 Multi-function Input 5
Mi6 Multi-function Input 6
Digital Frequency Meter Pulse voltage output monitor signal,
(Open Collector Output) proportional to output frequency
DFM-DCM Max: 48V Duty-cycle: 50%
. 50mA | Ratio: Pr.02-18
DFM L S0% Min. load: 4.7kQ
}E Max. current: 50mA
T 100% Max. voltage: 48Vdc
internal circuit .
Jumper: DFM jumper, factory
setting is OC
DCM Digital Signal Common Common for digital inputs and used for SINK
mode.
RA Multi-function Relay Output 1
(N.O.)a Resistive Load:
5A(N.O.)/3A(N.C.) 240VAC
RB Multi-function Relay Output 1 5A(N.0O.)/3A(N.C.) 24VDC
(N.C.)b .
Inductive Load:
RC Multi-function Relay Common 1.8A(N.0.)/0.5A(N.C.) 240VAC
1.5A(N.O.)/0.5A(N.C.) 24VDC
MRA Multi-function Relay Output 2 To output monitor signal, including in operation,
(N.O.)a frequency arrival, overload and etc.
Refer to Pr.02-11~02-12 for programming
MRC Multi-function Relay Common
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i Factory Settings (SINK)
UETW ] Terminal Function i ngs ( !
Symbol ON: Connect to DCM
+10V Potentiometer Power Supply | +10VDC 20mA (variable resistor 3-5kohm)
MCM Multi-function Output Max. 48VDC 50mA
Common (Photocoupler)
Multi-function Output 1 Maximum 48VDC, 50mA
MO1 Phot |
(Photocoupler) Refer to Pr.02-13 to Pr.02-14 for programming
MO1-MO2-DCM Max: 48vac
\
i MO1~MO2 .
Multi-function Output 2 B ™
MO2 (Photocoupler) }: ti
T MCM 1
Internal Circuit
Analog voltage Input
10V o Impedance: 200kQ
AVl circuit . .
A Resolution: 12 bits
AV 2 Range: 0~ 10VDC = 0 ~ Max. Output
AV [ = Frequency (Pr.01-00)
S Set-up: Pr.03-00 ~ Pr.03-02
ACM ]
internal circuit
Analog current Input Impedance: 2500
ACI circuit Resolution: 12 bits
Range: 4 ~ 20mA/0~10V =
ACI 0 ~ Max. Output Frequency
(Pr.01-00)
Set-up: Pr.03-00 ~ Pr.03-02
Jumper: ACI jumper, factory setting is
ACM internal circuit 4-20mA
Auxil | | ) Impedance: 200kQ
w |aryljna og voltage input Resolution: 12 bits
+
LoV AUl circuit Range: -10 ~+10VDC =
AUI | 0 ~ Max. Output Frequency
—_JAUI | 3 = (Pr.01-00)
2 Set-up: Pr.03-00 ~ Pr.03-02
ACM
internal circuit

2-14
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i Factory Settings (SINK
Uernllil Terminal Function J gs ( )
Symbol ON: Connect to DCM

Impedance: 18.5kQ (voltage output)
1.1mQ (current output)
Output current 20mA max

Analog output meter

Resolution: max. frequency corresponds to
AFM }_47 0-10V
- Range: 0~ 10V/0 ~ 20mA
aoms | FUNCiON: Pr.03-18
— Switch: /-:I(:)IQ/I/ switch, factory setting is 0-

Analog control signal

ACM
(common)

Common for AVI, ACI, AUI, AFM

*Control signal wiring size: 18 AWG (0.75 mm?) with shielded wire.

Analog input terminals (AVI, ACI, AUI, ACM)
B Analog input signals are easily affected by external noise. Use shielded wiring and keep it as

short as possible (<20m) with proper grounding. If the noise is inductive, connecting the
shield to terminal ACM can bring improvement.
B If the analog input signals are affected by noise from the AC motor drive, please connect a

capacitor and ferrite core as indicated in the following diagrams:

AVI/ACI/AUI

ACM

ferrite core

wind each wires 3 times or more around the core
Digital inputs (FWD, REV, MI1~MI6, DCM)
B When using contacts or switches to control the digital inputs, please use high quality

components to avoid contact bounce.

Digital outputs (MO1, MO2, MCM)
B Make sure to connect the digital outputs to the right polarity, see wiring diagrams.

B When connecting a relay to the digital outputs, connect a surge absorber or fly-back diode

across the coil and check the polarity.
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General
B Keep control wiring as far as possible from the power wiring and in separate conduits to

avoid interference. If necessary let them cross only at 90° angle.
B The AC motor drive control wiring should be properly installed and not touch any live power

wiring or terminals.

= MR

B [f afilter is required for reducing EMI (Electro Magnetic Interference), install it as close as
possible to AC drive. EMI can also be reduced by lowering the Carrier Frequency.

B When using a GFCI (Ground Fault Circuit Interrupter), select a current sensor with sensitivity
of 200mA, and not less than 0.1-second detection time to avoid nuisance tripping.

/\ B

Damaged insulation of wiring may cause personal injury or damage to circuits/equipment if it comes
in contact with high voltage.

The specification for the control terminals
The Position of the Control Terminals

MRA RA RC

S A S B

@\@l@\@\@\@\@\@\@\@\@\@\@

MO1 MO2 DCM REV MI2 MI4 MI6 AFM AUl ACI

Frame Torque Wire

B,C,D,E,E1 | 8kgf-cm (6.9in-bf) = 22-14 AWG (0.3-2.1mm?)

|EmnOTE|

Frame B: VFD007V23A/43A-2, VFDO15V23A/43A-2, VFD022V23A/43A-2, VFD037V23A/43A-2;
Frame C: VFD055V23A/43A-2, VFD075V23A/43A-2, VFD110V43B-2,

Frame D: VFD110V23A/43A-2, VFD150V23A/43A-2, VFD185V23A/43A-2, VFD220V23A/43A-2
Frame E: VFD300V43A-2, VFD370V43A-2, VFD450V43A-2

Frame E1: VFD300V23A-2, VFD370V23A-2, VFD550V43C-2, VFD750V43C-2
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3.1 Digital Keypad KPV-CEO1

3.1.1 Description of the Digital Keypad KPV-CE01

Frequency Command
Status indicator

Output Frequency
Status indicator

User Defined Units
Status indicator

JOG Operation Key
Press this key to execute
the JOG frequency operation

MODE Selection Key
Press this key to view different
operating values

Left Key
moves cursor to the left |
Value Modification Key ——
Used on the modification for

settings and parameters
FWD/REV Direction Key —

RUN key —

vy
Cournn b
oIy

KPV-CEQ1 &—

RUN STOP JOG FWD REV EXTPU, |

LED Display
Display frequency, current, voltage
and error, etc.

Part Number

Status Display
Display of driver status

Parameter Unit Key
Enable the keypad

it can determine the source of
RUN/STOP

Right Key

Moves the cursor right

PROG/DATA
Used to enter programming parameters

STOP/RESET

Display Message

Descriptions

F

Displays the AC drive Master Frequency.

WITS3.

Displays the actual output frequency present at terminals U/T1, V/T2, and

User defined unit (where U = F x Pr.00-05)

Displays the output current present at terminals U/T1, V/T2, and W/T3.

I The counter value (C).

Revision Apr. 2016, 07VE, SW V2.05

3-1
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Display Message

Descriptions

Displays the selected parameter.

Displays the actual stored value of the selected parameter.

External Fault.

Display “End” for approximately 1 second if input has been accepted by
PROG

pressing DATA key. After a parameter value has been set, the new

value is automatically stored in memory. To modify an entry, use the

, and keys.

Display “Err”, if the input is invalid.

3-2

Revision Apr. 2016, 07VE, SW V2.05
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3.1.2 How to Operate the Digital Keypad KPV-CEO1

Selection mode

START
‘D - - @ - m= | ~EAGD)
[~S meBe [~s mope [~S mope [~ mopE s mopE

GO START
NOTE: In the selection mode, press %%2 to set the parameters.

To set parameters

PROG ROG 'PROG
(<o T=T% OATA

[J=¢ mope move to previous display

parameter set error

NOTE: In the parameter setting mode, you can press[ﬂT’MODE to return to the selection mode.

To shift cursor

START
{ cooolS coo IS ool oo M cooo
4= 4= 4= 4= 4=

To modify data

START
il 50oCRall 59358l 5050
Vel A =T

To switch display mode
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To copy parameters 1

Copy parameters from the AC Motor Drive to the KPV-CEO1
"D -G - - Gl -
(< o0y [F<o0Es (< Tuoney [ 008 WWODE

about 2-3 seconds

start blinking It will display "End" to indicate that
the first parameter is saved, then
return to "rEAdO".

l=>

\ /
= CO_
=>’ '-':'-'c" 'S = m = m
N

start blinking It will display "End" to indicate that
the second parameter is saved, then
return to "rEAd1".

To copy parameters 2

Copy parameters from the KPV-CEO01 to the AC Motor Drive

start blinking It will display "End" to indicate that
the first parameter is saved, then
return to "SAVEV".

{ coooll GooB sooopdl @ ool A
= =i D@. =i T~ W-

.
- CEZD - D -~ EFD - @YD - EFD
-
I<TA <

start blinking It will display "End" to indicate that

about 2-3 seconds the secor'\yd paraTeter is saved, then
return to "SAVEV".

about 2-3 seconds

ST
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3.1.3 Dimension of the Digital Keypad

Unit: mm [inch]

'] 17.6 [0.69] 16.0 [0.63]
73.0 [2.87] 19.0 [0.75] 9.1 [0.36] S| 6.5 [0.26] j Ma4p0.7(3%)
3
- W m— Gl
T 1 ol
] =]
i
KPLED! L
RN STP JOG AD RV BT R
g EH |8
] [noze] [RD]] 2 - 7 iR
: E
N —
1
©L% ©]
14.5 [0.57] ‘ 440 [1.73] E
[=A
0
P

3.1.4 Reference Table for the LCD Display of the Digital Keypad

Digital 0

]

LCD o
English

alphabet A

o

LCD hy'

English K
alphabet

[N

LCD "~

English v
alphabet

LCD "

1

]
U

-
-

Untnd

-
U RN

==
<
L}

) | w

-
o

4

(-
UN ]

T

-
[

5

-
'

@

- -
S |

7 8 9
a0 | O
' °o pu}
Hh [ Jj
00 ] [
10 ()
S Tt U
[ IR "
) | o
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3.1.5 Operation Method

Refer to 3.1.2 How to operate the digital keypad KPV-CEO1 and chapter 4 parameters for
setting. Please choose a suitable method depending on application and operation rule. The

operation is

usually used as shown in the following table.

Operation Method

Frequency Source

Operation Command

Source
STOP
KPV-CEOT keypad AV G &
O +24V
Factory setting: FWD/STOP FWD
SINK Mode
Sink REV/STOP REV
Multi-step 1
Swi
S[El : Factory Multi-step 2 Mit
ource i - —
Pleaserefer to setting Multi-step 3 © Mi2
Figure 3for wiring ulti-step S 5— MI3
of SINK mode and Multi-step 4
SOURCEmode. No function ° M4
Not MI5
o function
MI6
Digital Signal Common
« Donr ga Signal ZOmmOn, .y pem
Don'tapply the mains voltage directly
to above terminals. @ E @
ACl current/voltage selection +10Vv
Operate from ACI Switch 3 Power supply
external signal +10V 20mA

Make sure that power is OFF

AVI

before changing the switch  5K&2|

setting.
0-20mA 0 0-10V

"

Master Frequency
0to 10V 47k

ACI
4~20mA/0~10V

-10~+10V
A

Analog Multi-function Output Terminal
AFM analog output selection

AFM Switch

Make sure that power is OFF

before changing the switch

setting.

0-10V = 0-20mA

© Main circuit (power) terminals O Control circuit terminals

Analog Signal Common

Shielded leads & Cable

Operate from
communication

communication address definition.

Please refer to the communication address 2000H and 2119H settings in the

3-6

Revision Apr. 2016, 07VE, SW V2.05



Chapter 3 Digital Keypad Operation and Start Up | [Z=227-d

3.2 Tuning Operations

3.2.1 Flow Chart

Take motor 1 asexample

Reset all parameters
to factory setting
Pr.00-02

Setting the related
information of IM motor|
Pr.01-00~01-02
Pr.05-01~05-04

Step 2 Motor tuning

Ifthe motor and
load canbe
separated

No-load current of motor
Pr.05-05

Motorauto tuning
Pr.05-00=2

run in low speed

Check if output curren
is within (20~50%) of
ated current

NO ) Please contact
motorsupplier

Stop running

NO |[Ifitdisplays "AUE",
please check the
wiring and parameter,
settings.

Ifitdisplays "tun"
uring trial run

Motorauto tuning
Pr.05-00=1

The motor tuning is
finished after motor
is stopped.

Check if the value
has been written
into Pr.05-05~05-09
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' Step 3 Trial run for FOCP G feedback control

Selection of speed

feedbackcard ) YES
EMV-PG01X Check if PG card , Refer tochapter6
EMV-PG010 is normal for fault code
EMV-PGO1L

v

Encoder pulse
Pr.10-00

Check if output
currentis norma

NO Check the setting
of Pr.10-00

Ifthereis
mechanical
gear

A\

Encoder inputtype settin
'P‘?_‘ﬁo_y(ﬂ g Change the operation

direction of motor

v

Pr.00-10=3
FOCPG controlmode

YES

v
Increase the ‘

frequency command

Check the setting of
gear ratio (Pr.10-27~
10-28)

v

Finish trialrun
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i

Adjust accel./decel. time|
Pr.01-12~01-13

. adjust multi-step speed
ritalows he motor—_NQ|mi1=1, set P.04-00 to 1/5 of
annin rated frequency and operation
9 frequency to 4/5 of rated frequency
YES l

Setthe operation frequency
to 2/3 of motor rated operate the motor
frequency

setPr.02-10to40or0

observe Pr.11-01
and adjust the
operationdirection

Check accel./decel. time
and operation frequency
setting

Check if Pr.11-01
setting is
onvergence

YES

record Pr.11-01

operate the motor observe Pr.11-01 and
; Pr.11-00=0

Finish trial run
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3.2.2 Explanations for the Tuning Steps
3.3.2.1Step 1

Basic parameters settings for the motor
B Make sure that Pr.00-00 (identity code of the AC motor drive) corresponds with the

nameplate indicated on the AC motor drive.
B Make sure that all parameters are reset to factory setting (Pr.00-02 is set to 9 or 10).

Pr.00-02 0: No function

Parameter Reset 1: Read only
2: Enable group 11 parameters setting
8: Keypad lock
9: All parameters are reset to factory settings (50Hz,
220V/380V)
10: All parameters are reset to factory settings (60Hz,
220V/440V)

B Enter the related information of the motor into Pr.01-00~01-02 and Pr.05-01~05-04

Pr.01-00 50.00 ~ 600.00Hz

Max. Output Frequency

Pr.01-01 0.00~600.00Hz

1st Output Frequency

Setting 1

Pr.01-02 230V: 0.1V~255.0V

1st Output Voltage 460V: 0.1V~510.0V

Setting 1

Pr.05-01 40~120% of drive’s rated current

Full-load Current of

Motor 1 (A)

NOTE: This value should be set according to the rated frequency of the motor as indicated on the

motor nameplate. The factory setting is 90% of the rated current.

Pr.05-02 0~655.35
Rated Power of Motor 1
(kW)

8] NOTE: It is used to set rated power of the motor 1. The factory setting is the power of

the drive.
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Pr.05-03 0~65535
Rated Speed of Motor 1
(rpm)

(B8] NOTE: It is used to set the rated speed of the motor and needs to set according to the

value indicated on the motor nameplate.

Pr.05-04 2~20

Number of Motor
Poles 1

NOTE: it is used to set the number of motor poles (must be an even number).

Check if the motor and load can be separated. If yes, please set by the following steps. If not,
please jump to step 2 for static test of the motor auto tuning.

If the above steps are normal, please trial run in low speed and check if the motor runs
steadily without abnormal noise and vibration. If yes, please stop running and check if the
wiring is correct or contact the motor supplier.

After ensure that the output current displayed on the digital keypad is within 20~50% of the
motor rated current when trial run in low speed, please go to step 2. If the output current is
out of the range, please check the motor wiring, parameter settings or contact the motor

supplier.

3.3.2.2 Step 2
Motor tuning

Make sure that Pr.00-00 (identity code of the AC motor drive) corresponds to the nameplate
of the AC motor drive.

Check if the motor and load can be disconnected.

If yes: set Pr.05-00 to 1 (rolling test)

If not: it needs to input value into Pr.05-05 and set Pr.05-00 to 2 (static test)

Motor auto tuning
Pr.05-00 0: No function
Motor Auto Tuning 1: Rolling test
2: Static Test
3: Reserved

It will displayl&l on the digital keypad until the tuning is finished. Then the motor
will stop automatically and save the value into Pr.05-06~Pr.05-09. If it displays

, please check if the wiring and parameters settings are correct.

3-11
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3.3.2.3 Step 3

Trial run for FOCPG feedback control
B Selection for speed feedback card
Please refer to Appendix B PG card for selection. Delta provides 3 PG cards, including EMV-
PGO01X, EMV-PG010 and EMV-PGOLL, for your selection.
B Encoder pulse
Pr.10-00 1~20000
Encoder Pulse

B Selection for encoder input type

Pr.10-01 0: Disable
Encoder Input Type 1: Phase A leads in a forward run command and phase B
Setting leads in a reverse run command

2: Phase B leads in a forward run command and phase A
leads in a reverse run command

3: Phase A is a pulse input and phase B is a direction
input. (low input=reverse direction, high input=forward
direction)

4: Phase A is a pulse input and phase B is a direction
input. (low input=forward direction, high input=reverse
direction)

5: Single-phase input

B Setitto FOCPG mode
Pr.00-10 0: V/f Control
Control Method 1: VIf Control + Encoder (VFPG)
2: Sensorless vector control (SVC)
3: FOC vector control + Encoder (FOCPG)
4: Torque control + Encoder (TQCPG)
B Check if the PG feedback card is normal
1. check if the actual output frequency reaches the frequency command
2. When the PG feedback card is abnormal, the fault code.

Check if Pr.10-01 is set to 0

hps;e Check if the wiring of the feedback card is correct

Check if the wiring of the feedback card, Pl gain parameter

is correct or adjust decel./accel. time

Check if the wiring of the feedback card, PI gain parameter

is correct or adjust decel./accel. time

B After the fault is cleared, please trial run again.
B Check if the output current is normal
When changing frequency command, check if the output current is increased or decreased
abnormally. If it is abnormal, please check if Pr.10-00 and Pr.10-27~Pr.10-28 are correct.
B Changing the rotation direction of the motor
Adjust the rotation direction of the motor to ensure that it can run in all the rotation directions.
B Increase the frequency command
Check if the output current/frequency and motor actual speed(it can set Pr.00-04=7 during
operation) is normal in different commands.
B Finish trial run
If the results of trial run are normal, the trial run in FOCPG mode is completed.
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3.3.2.4 Step 4

Inertia estimate

B Check if the load and motor are connected correctly

B Adjust accel./decel. time
The setting of accel./decel. time(Pr.01-12~Pr.01-13) can be lessened when the
current/voltage is within specification (no fault code(over current/voltage) occurs).

Pr.01-12 0.00~600.00 sec/0.00~6000.0 sec
Accel Time 1
Pr.01-13 0.00~600.00 sec/0.00~6000.0 sec
Decel Time 1

NOTE: The accel. time is the time that needs for drive to accelerate from 0.0Hz to max. operation
frequency (Pr.1-00). The decel, tome is the time that needs for drive to decelerate from max.
operation frequency (Pr.01-00) to 0.00Hz.

B [nertia estimate
Setting Pr.11-00=2
Pr.11-00 bit 0: Auto tuning for ASR and APR
System Control bit 1: Inertia estimate (only for FOCPG mode)
bit 2: Zero Servo
bit 3: Reserved
B [f it allows the motor to rotate in forward and reverse
<Motor can run in both forward and reverse>
After start-up the motor, observe if Pr.11-01 is convergence. After the speed is stable,
change the motor operation direction until Pr.11-01 is convergence.
<Motor can only run in one direction>
Setting multi-function input terminal to Mi1=1, Pr.04-00 to 1/5 of rated frequency and the
operation frequency on the digital keypad to 4/5 of rated frequency.
Pr.04-00 0.00~600.00Hz
1st Step Speed
Frequency

B Check if the setting of Pr.11-01 is convergence
When the motor runs stably,setting Pr.02-10 to 4 and check if Pr.11-01 is convergence. After
setting Pr.02-10 to 0, check if Pr.11-01 is convergence again. Please repeat above operation
until Pr.11-01 is convergence.

Pr.02-10 0 ~ 65535
Digital Input Operation
Direction

3-13
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Chapter 4 Parameters

The VFD-VE parameters are divided into 12 groups by property for easy setting. In most applications,
the user can finish all parameter settings before start-up without the need for re-adjustment during
operation.

The 12 groups are as follows:

Group 0: System Parameters

Group 1: Basic Parameters

Group 2: Digital Input/Output Parameters
Group 3: Analog Input/Output Parameters
Group 4: Multi-Step Speed Parameters
Group 5: Motor Parameters

Group 6: Protection Parameters

Group 7: Special Parameters

Group 8: High-function PID Parameters
Group 9: Communication Parameters
Group 10: Speed Feedback Control Parameters
Group 11: Advanced Parameters

Revision Apr. 2016, 07VE, SW V2.05 4-1



Chapter 4 Parameters | [7-2 7=

4.1 Summary of Parameter Settings

- The parameter can be set during operation.
Group 0 System Parameters

B

Explanation

Settings

Factory
Setting

VFPG

svC

FOCPG

TQCPG

00-00

Identity Code of the AC
motor drive

Read-only

0

O

00-01

Rated Current Display of
the AC motor drive

Read-only

0

00-02

Parameter Reset

0: No function

1: Read only

2: Enable group 11 parameters setting

8: Keypad lock

9: All parameters are reset to factory settings (50Hz,
220V/380V)

10: All parameters are reset to factory settings (60Hz,
220V/440V)

0

~00-03

Start-up Display Selection

=4

: Display the frequency command value (LED F)
1: Display the actual output frequency (LED H)
Multifunction display, see Pr.00-04 (LED U)
Display the output current (A)

~00-04

Content of Multi Function
Display

Display output current (A)

Display counter value (C)

Display output frequency (H)

Display DC-BUS voltage (Y)

Display output voltage (E)

Output power factor angle (n)

Display output power (kW)

Display actual motor speed (r)

Display estimate output torque in N-m (t)
Display PG position (G)

10: Display PID feedback in % (b)

11: Display AVIin % (1.)

12: Display ACI in % (2.)

13: Display AUl in % (3.)

14: Display the temperature of heat sink in "C (t.)
15: Display the temperature of IGBT in “C (T)
16: The status of digital input (ON/OFF) (i)

17: The status of digital output (ON/OFF) (o)

18: Multi-step speed (S)

19: The corresponding CPU pin status of digital input (i.)
20: The corresponding CPU pin status of digital output

CRNIDHW N2OIWN

o

0.
21: Number of actual motor revolution (PG1 of PG card)

)
22: Pulse input frequency (PG2 of PG card) (4)
23: Pulse input position (PG2 of PG card) (4.)
24: Pulse position control for whole operation (MI=37
and MI=ON) (P.)
25: Display the present reel diameter under the tension
control in mm (d)
26: Display the present line speed under the tension
control in m/min (L)
27: Display the present tension setting under the tension
control in N (T.)

#00-05

User-Defined Coefficient K

Digit 4: decimal point number (0 to 3)
Digit 0-3: 40 to 9999

00-06

Software Version

Read-only

##

~00-07

Password Input

1 t0 9998 and 10000 to 65535
0 to 2: times of wrong password

~00-08

Password Set

1 t0 9998 and 10000 to 65535
0: No password set or successful input in Pr.00-07
1: Password has been set

~00-09

Energy Saving Gain

10~1000 %

100%

00-10

Control Method

0: VI/f Control

1: VIf Control + Encoder (VFPG)

2: Sensorless vector control (SVC)

3: FOC vector control + Encoder (FOCPG)

4: Torque control + Encoder (TQCPG)

0

O

o

O

O
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Ve

Pr. Explanation Settings ng“ﬁg VF |VFPG | sve |FocpG [Tqere
0: V/f curve determined by group 01 0 Ol O
00-11 | V/f Curve Selection 1: 1.5 power curve
2: Square curve
Constant/Variable Torque |0: Constant Torque (150%) 0 Ol O[O (@]
#00-12 | selection 1: Variable Torque (120%)
0: Linear accel./decel. | 0 Ol O O O
1: Auto accel., linear decel.
Optimal 2: Linear accel., auto decel.
#00-13 | Acceleration/Deceleration |3: Auto accel./decel. (auto calculate the accel./decel.
Setting time by actual load)
4: Stall prevention by auto accel./decel. (limited by 01-12
to 01-21)
Time Unit for 0: Unit: 0.01 second 0 Ol O O O
00-14 |Acceleration/Deceleration | 1: Unit: 0.1 second
and S Curve
00-15 |Reserved
00-16 |Reserved
#00-17 |Carrier Frequency 1~15KHz 10 o]0 ©] ©]
" o) = =
Auto Voltage Regulation Uj Enable AVR 0 OO o] o ©
#00-18 [(AVR) Function 1: Disable AVR !
2: Disable AVR when deceleration stop
Auto Energy-saving 0: Disable 0 Ol O O O
~00-19 Operation : Enable
0: Digital keypad (KPV-CEO1) 0o |[olo o] O
1: RS-485 serial communication
2: External analog input (Pr. 03-00)
#00-20 §fe“;3§n°cfy"go“n"1;5§n{j 3: External UP/DOWN terminal
4: Pulse input without direction command (Pr.10-15
without direction)
5: Pulse input with direction command (Pr.10-15)
0: Digital keypad (KPV-CEOT) 0o oo o] o @)
Source of the Operation : External terminals. Keypad STOP disabled.
#00-21 | Command 2: RS-485 serial communication (RJ-11). Keypad STOP
disabled.
: O lo] o O
A BEEEEE
0: Enable forward/reverse 0 Ol O[O (@] (@]
¥00-23 |Motor Direction Control 1: Disable reverse
2:

Disable forward

43
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Group 1 Basic Parameters

. Factory
B Explanation Settings Setting VF [VFPG [ SVC | FOCPG | TQCPG
01-00  |Maximum Output Frequency 50.00~600.00Hz %%(())%/ ole|e O O
01-01 1st Output Frequency Setting [0.00~600.00Hz 60.00/ O | O | O O O
1 50.00
" 230V: 0.1V~255.0V 2200 ([O| O | O O O
01-02 [ 1st Output Voltage Setting 1 460V: 0.1V~510.0V 440.0
01-03 2nd Output Frequency 0.00~600.00Hz 050 |O| O
Setting 1
" 230V: 0.1V~255.0V 5.0 Oof O
#01-04 |2nd Output Voltage Setting 1 460V: 0.1V~510.0V 10.0
01-05 3rd Output Frequency Setting |0.00~600.00Hz 050 |O| O
1
. 230V: 0.1V~255.0V 5.0 Oof O
#01-06 |3rd Output Voltage Setting 1 460V: 0.1V~510.0V 10.0
01-07 4th Output Frequency Setting [0.00~600.00Hz 000 |O| O |O O
1
" 230V: 0.1V~255.0V 0.0 ol o
~01-08 |4th Output Voltage Setting 1 |70\ 0"1v/~510'0v 0.0
01-09  |Start Frequency 0.00~600.00Hz 050 | O ] O
w01-10 | Output Frequency Upper Limit | 0.00~600.00Hz 600.00 | O o1 O
w01-11 |Output Frequency Lower Limit |0.00~600.00Hz 000 | O Ol O
0112 |Accel Time 1 0.00~600.00 5e¢/0.00~6000.0 sec Bl Il B A
01-13 | Decel Time 1 0.00~600.00 5€c/0.00~6000.0 G Bl Il B A
0114 |Accel Time 2 0.00~600.00 5e¢/0.00~6000.0 sec Bl e e Al I
N 1000/ | O | O [ O O
X01-15 |Decel Time 2 0.00~600.00 sec/0.00~6000.0 sec 00
0116 | Accel Time 3 0.00~600.00 5€c/0.00~6000.0 seC Bl e e Al I
0117 | Decel Time 3 0.00~600.00 5ec/0.00~6000.0 Sec Bl e e Al
N 1000/ | O | O | O O
X01-18 |Accel Time 4 0.00~600.00 sec/0.00~6000.0 sec 100 |
. 0.00~600.00 sec/0.00~6000.0 sec 1000/ | O | O | O O
#01-19 |Decel Time 4 10.0 - :
I N 1000 O O | O O
#01-20 [JOG Acceleration Time 0.00~600.00 sec/0.00~6000.0 sec 10
01-21 |JOG Deceleration Time 0.00~600.00 5ec/0.00~6000.0 sec Bl e B R
X01-22 |JOG Frequency 0.00~600.00Hz 600 (O] O |O| O O
x01-23 | 1st/4th Accel/decel Frequency 0.00~600.00Hz 000 1O OO O
S-curve for Acceleration 0.00~25.00 sec/0.00~250.0 sec 0200 O | O | O O
#01-24 | peparture Time 1
S-curve for Acceleration 0.00~25.00 sec /0.00~250.0 sec 0200 O | O | O O
#01-25 | Arrival Time 2
S-curve for Deceleration 0.00~25.00 sec /0.00~250.0 sec 0200 O | O | O O
#01-26 | peparture Time 1
S-curve for Deceleration 0.00~25.00 sec /0.00~250.0 sec 0200 O | O | O O
#01-27 | Arrival Time 2
01-28 | Skip Frequency 1 (upper limit) |0.00~600.00Hz 0.00
01-29 | Skip Frequency 1 (lower limit) |0.00~600.00Hz 0.00
01-30 | Skip Frequency 2 (upper limit) |0.00~600.00Hz 0.00
01-31 Skip Frequency 2 (lower limit) |0.00~600.00Hz 0.00 O
01-32 | Skip Frequency 3 (upper limit) |0.00~600.00Hz 0.00 @)
01-33 | Skip Frequency 3 (lower limit) |0.00~600.00Hz 0.00 O
. 0: Output Waiting 0 O
01-34 Mzdiesriie(ilgr;‘\‘/\:‘hen 1: Zero-speed operation
q Y 2: Fmin (4th output frequency setting)
01-35 1st Output Frequency Setting [0.00~600.00Hz 60.00/ O | O | O O O
h 2 50.00
" 230V: 0.1V~255.0V 2200 (O] O | O O O
01-36 [ 1st Output Voltage Setting 2 460V: 0.1V~510.0V 4400
01-37 2nd Output Frequency Setting [0.00~600.00Hz 05 |O| O
2
/0138 | 2nd Output Voltage Setting 2 | 230V: 0.1V~255.0V 500 O] O
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Pr. Explanation Settings ;Zf:l‘;g VF |VFPG| sve | Focpe | TQers
460V: 0.1V~510.0V. 10.0
3rd Output Frequency Setting |0.00~600.00Hz 0.50 O] O
01-39 2
" 230V: 0.1V~255.0V 5.0/ O] O
x01-40 |3rd Output Voltage Setting 2 460V: 0.1V~510.0V 10.0
01-41 4th Output Frequency Setting [0.00~600.00Hz 0.00 O]l 0|0 O O
2
: 230V: 0.1V~255.0V 0.0/ O] O
x01-42 |4th Output Voltage Setting 2 460V 0.1V~510.0V 0.0

45



Group 2 Digital Input/Output Parameters
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Pr. Explanation Settings ;:f:ﬂgy VF |VFPG [svC| FOCPG | TQCPG
02-00  |2-wire/3-wire Operation |0: FWD/STOP, REV/STOP 0 O]l O |0 O O
Control 1: FWD/STOP, REV/STOP (Line Start Lockout)
2: RUN/STOP, REV/FWD
3: RUN/STOP, REV/FWD (Line Start Lockout)
4: 3-wire (momentary push button)
5: 3-wire (momentary push button and Line Start
Lockout)
02-01  |Multi-Function Input 0: no function 1 Ol O O O O
Command 1 (MI1) 1: multi-step speed command 1/multi-step position olo ol ©
(itis Stop terminal for 3- | command 1
wire operation) 2: multi-step speed command 2/ multi-step position Ol O[O O
command 2
02-02 3: multi-step speed command 3/ multi-step position 2 ol O |0 O
Multi-Function Input command 3
Command 2 (MI2) 4: multi-step speed command 4/ multi-step position ol O |0 O
command 4
02-03 | Multi-Function Input 5: Reset 3 Ol O 10 ] O
Command 3 (MI3) 6: JOG command Ol O[O QO
02-04 | Multi-Function Input 7: acceleration/deceleration speed inhibit 4 Ol O 10 O
Command 4 (M14) 8: the 1st, 2nd acceleration/deceleration time selection Ol O 10O
02-05 | Multi-Function Input 9: the 3rd, 4th acceleration/deceleration time selection 0 Ol O O O
Command 5 (MI5) 10: EF input (Pr.07-36) O]l O O] O O
02-06  |Multi-Function Input . 0 O]l O O] O O
Command 6 (Mlg) 11: B.B. input
!ﬁgg(;lﬁc terminal for 12: Output stop ol oo @) O
02-23 | Multi-Function Input 13: cancel the setting of the optimal 0 O] O 10 (@]
Command 7 acceleration/deceleration time

0224 [Multi-Function Input 14: switch between drive settings 1 and 2 0 Olo o O
Command 8

02-25 [Multi-Function Input 15: operation speed command form AVI 0 Olo o O
Command 9

0226 [Multi-Function Input 16: operation speed command form ACI 0 oo o O
Command 10

02-27  [Multi-Function Input 17: operation speed command form AUl 0 oo o O
Command 11

02-28  |Multi-Function Input 18: Emergency Stop (Pr.07-36) 0 ofo o] © O

Command 12

02-29  |Multi-Function Input e 0 OO |0 @)
Command 13 : Digital Up command

©

- - =T =T~ =
02-30 [Multi-Function Input 20: Digital Down command 0 OO |0 O
Command 14

21: PID function disabled O[O O] ©
22: clear counter O] O 0O O O
23: input the counter value (multi-function input ol O |0 O O
command 6)
24: FWD JOG command Ol O O] O
25: REV JOG command O] O |10
26: TQCPG/FOCPG mode selection O O
27: ASR1/ASR2 selection O O
28: Emergency stop (EF1) O]l O 10 O O
29: Signal confirmation for Y-connection Ol O O] O
30: Signal confirmation for A-connection O]l O [O] O
31: High torque bias (by Pr.07-29) Ol O O O O
32: Middle torque bias (by Pr.07-30) Ol O |0 O O
33: Low torque bias (by Pr.07-31) Ol O |0 O O
34: Enable multi-step position control O O
35: Enable position control O O
36: Enable multi-step position learning function (valid O O
at stop)
37: Enable pulse position input command O o
38: Disable write EEPROM function O]l O [O] O O
39: Torque command direction O
40: Force stop O]l O 10 O O
41: Serial position clock O

®)

42: Serial position input
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Pr. Explanation Settings ;2‘:“'?13 VF |VFPG |sve | Focra | TQers
43: Analog input resolution selection O
44: Enable initial reel diameter Ol 0|0 O O
45: Reset initial reel diameter 1 Ol O 10| O O
46: Reset initial reel diameter 2 ol O |10 O O
47: Reset PID control integration of tension Ol O |10 O
48: Mechanical gear ratio switch O O O
49: Enable Drive o]l oo O O
50: Reserved
0: up/down by the accel/decel time 0 Ol O |10 O
#0207 |UPIDOWN Key Mode 1: up/down constant speed (Pr.02-08)
The 0.01 ~ 1.00HzZ/ms 00T [O] O O] O
Acceleration/Deceleration
#02-08 |Speed of the UP/IDOWN
Key with Constant Speed
Digital Input Response ~ [0.001~ 30.000 sec 0005 |O| O [O O O
#02:09 |Time
Digital Input Operation 0 ~ 65535 0 Ol O 0O O O
#02-10 | pirection
Multi-function Output 1 0: No function 1" O[O 10 O O
~02-11 |RA, RB, RC(Relay1) 1: Operation indication O] O 10 ] O
Multi-function Output 2 [2: Operation speed attained 1 Ol O 10 O O
#02-12 |MRA, MRC (Relay2) 3: Desired frequency attained 1 (Pr.02-19) Ol O[O O O
Multi-function Output 3 4: Desired frequency attained 2 (Pr.02-21) 0 )| O ) O
w02-13 |(MOT) 5: Zero speed (frequency command) olOo O] ©
6: Zero speed with stop (frequency command) O[O 10 @]
7: Over torque (OT1) (Pr.06-06~06-08) O[O 10O O O
8: Over torque (OT2) (Pr.06-09~06-11) Ol O 10O O O
Multi-function Output 4  [9: Drive ready 0 )| O D) O O
»”02-14 = n
(MO2) 10: User-defined Low-voltage Detection olo o]l © @)
11: Malfunction indication O]l O[O O O
/02-35 Multi-function Output 5 12: Mechanical brake release (Pr.02-31) O]l O 10 O o]
(M03) 13: Overheat Ol O [O] O o
14: Software brake signal indication Ol O 10O O O
Multi-function Output 6 15: PID feedback error )| O D) ] O
¥ 02-36
(MO4) 16: Slip error (oSL) OO 10O O
17: Terminal count value attained (Pr.02-16) O]l O 10 O o]
02-37 Multi-function Output 7 18: Preliminary count value attained (Pr.02-17) O[O 10 @] O
(MOS) 19: Baseblock (B.B.) Indication O[O JOf © O
20: Warning output )OO 10 O O
Multi-function Output 8 | 21: Over voltage warning OO 10 O O
¥ 02-38
(MO6) 22: Over-current stall prevention warning OolO O] © O
23: Over-voltage stall prevention warning O[O 10
Multi-function Output 9  [24: Operation mode indication O[O 10O O O
¥ 02-39 = =
(MO7) 25: Forward command )| O 1O O
26: Reverse command )] ©) D) @)
Multi-function Output 10 [27: Output when current >= Pr.02-32 O]l O 10O O O
¥ 02-40
(MOB8) 28: Output when current < Pr.02-32 Ol O[O @] @]
29: Output when frequency >= Pr.02-33 Ol O[O O ]
Multi-function Output 11 [30: Output when frequency < Pr.02-33 Ol O 10O @] O
¥ 02-41 - . = =
(MO9) 31: Y-connection for the motor coil O 1O O
32: A connection for the motor coil O]l 0 10O O
Multi-function Output 12 |33: Zero speed (actual output frequency) O]l O 1O ]
»02-42 MOA -
(MOA) 34: Zero speed with Stop (actual output frequency) O O O
35: Error output selection 1 (Pr.06-23) O O O O
36: Error output selection 2 (Pr.06-24) D D [©] @]
37: Error output selection 3 (Pr.06-25) D D ] @]
38: Error output selection 4 (Pr.06-26) O[O 10O ] O
39: Position attained (Pr.10-19) @]
40: Speed attained (including zero speed) O]l O 1O O
41: Multi-position attained O
42: Crane function Ol 0|0 O
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Pr. Explanation Settings sz:i?]g VF |VFPG |SVC | FOCPB[| 1QCR5
43: Motor zero-speed output (Pr.02-43) O
44: Max. reel diameter attained Ol OO C O
45: Empty reel diameter attained Ol O O O O
46: Broken belt detection oo (o] O [¢)
47: Break release at stop oo (o] O
48: Error PID feedback of tension oo (o] O O
49: Reserved
50: Reserved
20215 Multi-output Direction 0 ~ 65535 0 oo @) O
w02-16 Terminal Count Value 0 ~ 65535 0 O[O O O
— ST = S
w0217 Preliminary Counter 0~ 65535 0 O[O O O
Value
w02-18 Digital Output Gain 1~40 1 O]l O 10O @) O
Desired Frequency _ 6000/ |O| O O O
~02-19 Attained 1 0.00 ~ 600.00Hz 50.00
The Width of the Desired _ 200 (O] O[O @]
#0220 Frequency Attained 1 0.00 ~ 600.00Hz
Desired Frequency _ 6000/ |O| O | O @)
#”02-21 Attained 2 0.00 ~ 600.00Hz 50.00
The Width of the Desired _ 200 (O] O[O @]
w0222 Frequency Attained 2 0.00 ~ 600.00Hz
02-31 |Brake Delay Time 0.000~65.000 Sec 0000 Ol O o] O | O
Output Current Level 0 Ol O 10 @) O
#0232 Setting for External 0~100%
Terminals
=T =151 ¢
w02-33 |Qutput Boundary for 14 64, 50 001z (it is motor speed when using PG) 000 1Ol OO O | O
External Terminals
External Operation . 0 ol o o @) [@)
#02-34 | Control Selection after Oj Disable .
Reset 1: Drive runs if run command exists after reset
w02-43 Zero-speed Level of 0~65535 rpm 0 O @) O

Motor
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Group 3 Analog Input/Output Parameters

Chapter 4 Parameters | [T H7d

Pr. Explanation Settings ;2&'&3’ VF |VFPG | svC | FocPG | TQePG
203-00 Analog Input 1 (AVI) | 0: No function 1 O [@) O O 9)
w0301 Analog Input 2 (ACI) 1: Frequency command (torque limit under TQR control 0 O O O O O

i mode)
w0302 Analog Input 3 (AUI) [2: torque command (torque limit under speed mode) 0 @]
3: Torque compensation command O O O @] @]
4: PID target value (refer to group 8) Ol10 |0 o
5: PID feedback signal (refer to group 8) 9] O O O
6: P.T.C. thermistor input value 9] O O @] O
7: Positive torque limit O
8: Negative torque limit O
9: Regenerative torque limit O
10: Positive/negative torque limit O
11: PID feedback signal of tension OO ] O O O
12: Line speed o100 O O
13: Reel diameter o100 O O
14: PID target value of tension (tension closed-loop) o O o ©] (O]
15: Tension setting (tension open-loop) (©]
16: Zero-speed tension (©]
17: Tension taper (©]
X03-03 fX‘\Z';’g InputBias 1| 100.0~100.0% o [o]lo]o| o | o
X03-04 ix‘gl';’g Input Bias 2| 440,0~100.0% L BN ISR (RCH BECR B
#03-05 ix‘j:;’g Input Bias 3| 100.0~100.0% o [o]o]o] o o
w0306 Positive/negative Bias |0: Zero bias 0 O [®) ®) o) e}
Mode (AVI) 1: Lower than bias=bias
w0307 Positive/negative Bias |2: Greater than bias=bias 0 O O @) O O
Mode (ACI) 3: The absolute value of the bias voltage while serving
X03-08 Positive/negative Bias as the center 0 O @) ?) = =
B Mode (AUI) 4: Serve bias as the center
X03-09 ix‘\';‘l';’g Input Gain 1| 540 0~500.0% 10001 O OO OO
#03-10 ix‘gl'")g Input Gain 2| 500 .0~500.0% 10000100 OO
0311 ix‘jl';’g Input Gain 3| 500 0~500.0% 10001 O OO OO
ACI/AVI2 Selection 0: ACI 0 @] O O (@] (@]
70312 1AVI2
7 Analog Input Delay _ 0.01 O O @) O O
»03-13 Time (AVI) 0.00~2.00 sec
7 Analog Input Delay _ 0.01 O O @) O O
»03-14 Time (ACI) 0.00~2.00 sec
7 Analog Input Delay _ 0.01 O O @) O O
»03-15 Time (AUI) 0.00~2.00 sec
/0316 Addition Function of 0: Disable (AVI, ACI, AUI) @] O O O O
the Analog Input 1: Enable
w0317 Loss of the ACI Signal isable 0 O O ®) @) @)
ontinue operation at the last frequency
: Decelerate to stop
3: Stop immediately and display E.F.
#0318 Analog Output 1 0: Output frequency (Hz) 0 O lO | O O O
1: Frequency command (Hz) ol0O o) O o
0321 Analog Output 2 2: Motor speed (Hz) O O | O O O
3: Output current (rms) O 1 O O O ]
w0324 |Analog Output 3 4: Output voltage ST 01 o e) 0
5: DC Bus Voltage O10 10 O ©)
6: Power factor olO0 O o o
7: Power O O 1 O o o
8: Output torque O O | O O O
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|
Pr. Explanation Settings ;2‘:“'?13 VF | VFPG | ST | FCOPG 103RC
9: AVI O O O O O
10: ACI O O O O O
11: AUI O ©) O O O
12: g-axis current O O |1 O ]
13: g-axis feedback value Ol O ]10O O O
14: d-axis current OO0 10 O O
15: d-axis feedback value O]lO0 10O @) O
16: g-axis voltage O 1O [ O O O
17: d-axis voltage O O | O O O
18: Torque command O O |1 O ] O
19: Pulse frequency command O10 10 @) @)
w0319 1Gain for Analog Output|0~200.0% 100.0 | O O O O O
w0320 Analog Output 1 Value |0: Absolute value in REV direction 0 O O O O O
in REV Direction 1: Output OV in REV direction
2: Enable output voltage in REV direction
w0322 gain for Analog Output|0~200.0% 1000 [ O @) 9) O [®)
w0323 Analog Output 2 Value |0: Absolute value in REV direction 0 O O O O O
in REV Direction 1: Output OV in REV direction
2: Enable output voltage in REV direction
203-25 gain for Analog Output|0~200.0% 100.0 | O O O O O
w0326 Analog Output 3 Value |0: Absolute value in REV direction 0 O O O O O
in REV Direction 1: Output OV in REV direction
2: Enible output vol!ige in REV direction
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Group 4 Multi-Step Speed Parameters

Pr. Explanation Settings ;2;""’1’93’ VF |VFPG | svC | FocpG | TQere
B 1st Step Speed 0.00~600.00Hz 000 [ O | O | O O
#04-00 Frequency
B 2nd Step Speed 0.00~600.00Hz 000 [ O | O | O O
#0401 Frequency
B 3rd Step Speed 0.00~600.00Hz 000 [ O | O | O O
7 04-02 Frequency
B 4th Step Speed 0.00~600.00Hz 000 [ O | O | O O
#0403 Frequency
B 5th Step Speed 0.00~600.00Hz 000 [ O | O | O O
#0404 Frequency
B 6th Step Speed 0.00~600.00Hz 000 [ O | O | O O
#0405 Frequency
B 7th Step Speed 0.00~600.00Hz 000 [ O | O | O O
#04-06 Frequency
V04-07 IE;th Step Speed 0.00~600.00Hz 000 [ O | O | O O
requency
9th Step Speed 0.00~600.00Hz 000 [ O | O | O O
#0408 Frequency
10th Step Speed 0.00~600.00Hz 000 [ O | O | O O
#0409 Frequency
11th Step Speed 0.00~600.00Hz 000 [ O | O | O O
#04-10 Frequency
w04-11 | 12th Step Speed 0.00~600.00Hz 000 [ O | O | O O
Frequency
w04-12 | 13th Step Speed 0.00~600.00Hz 000 [ O | O | O O
Frequency
14th Step Speed 0.00~600.00Hz 000 [ O | O | O O
#0413 Frequency
w04-14 | 15th Step Speed 0.00~600.00Hz 000 [ O | O | O O
Frequency
0415 Multi-position 1 0~65535 0 O O
/0416 Multi-position 2 0~65535 0 O O
0417 Multi-position 3 0~65535 0 O O
/0418 Multi-position 4 0~65535 0 O O
/04-19 Multi-position 5 0~65535 0 @] @]
0420 Multi-position 6 0~65535 0 @] @]
04-21 Multi-position 7 0~65535 0 @] @]
W04-22 Multi-position 8 0~65535 0 O (@)
/04-23 Multi-position 9 0~65535 0 O (@)
W04-24 Multi-position 10 0~65535 0 O O
w0425 |Multi-position 11 0~65535 0 O O
w04-26 |Multi-position 12 0~65535 0 O O
N04-27 Multi-position 13 0~65535 0 O O
#04-28 Multi-position 14 0~65535 0 O O
/04-29 Multi-position 15 0~65535 0 O O
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Group 5 Motor Parameters

Pr. Explanation Settings ;:f:&’gy VF | VFPG | SvC | FOCPG | TQCPG
05-00 | Motor Auto Tuning 0: No function 0 O
1: Rolling test
2: Static Test
3: Reserved
05-01 Full-load Current of 40-120% of drive’s rated current #H#H O @] O @] @]
Motor 1 (A)
#05-02 Z{(s:le)d power of Motor 1 |0~655.35 ##H O (@] O
#05-03 Rated speed of Motor 1 |0~65535 1710 O O O O
(rpm) 1710 (60Hz, 4 poles), 1410 (50Hz, 4 poles)
05-04  [Number of Motor Poles 1 [2~20 4 O10 10 [®) [®)
05-05  [No-load Current of Motor |0-factory setting of Pr.05-01 #AH o | O O O
1(A)
05-06 |Stator Resistance (Rs) of |0~65.535Q HAH O O O
Motor 1
05-07  [Rotor Resistance (Rr) of |0~65.535Q HAH O O O
Motor 1
05-08 [Magnetizing Inductance |0~6553.5mH ## O O O
(Lm) of Motor 1
05-09 [Stator inductance (Lx) of |0~6553.5mH ## O O O
Motor 1
05-10  |Motor 1/Motor 2 1: Motor 1 1 O[O ]0 O O
Selection 2: Motor 2
/0511 Frequency for Y- 0.00~600.00Hz 6000 O | O | O O
connection/
A-connection Switch
05-12  |Y-connection 0: Disable 0 @] @] O @]
/A-connection Switch 1: Enable
05-13  |Full-load Current of 40-120% ## | O | O | O O O
Motor 2 (A)
/05-14 El(:lbe)d Power of Motor 2[0~655.35 ##H O O O
#05-15 5;}5? Speed of Motor 2 [0~65535 1710 O O O O
05-16 | Number of Motor Poles 2 [2~20 4 OO0 10 [©) ©)
05-17  [No-load Current of Motor |0- factory setting of Pr.05-01 ##H @] O @] @]
2 (A)
05-18  [Stator Resistance(Rs) of [0~65.5350Q #HHH O o o
Motor 2
05-19  [Rotor Resistance(Rr) of |0~65.535Q # O O O
Motor 2
05-20 |Magnetizing Inductance [0~6553.5mH ## O (@] O
(Lm) of Motor 2
05-21 Stator Inductance(Lx) of |0~6553.5mH ## O (@] O
Motor 2
w0522 T_orque Compensation 0.001~10.000sec 0.020 [ O O O
Time Constant
#05-23 Slip Compensation Time |0.001~10.000sec 0.100 O O
Constant
¥05-24 ‘IG'(;riﬁue Compensation 0~10 0 @] O
#05-25 Slip Compensation Gain |0.00~10.00 0.00 O O
X05-26 Slip Deviation Level 0~1000% (0: disable) 0 (@] O (@]
w0527 Dete_ct_lon Time of Slip 0.0~10.0 sec 1.0 O O (@]
Deviation
#0528 0: Warn and keep operation 0 @] O @]
Over Slip Treatment 1: Warn and ramp to stop
2: Warn and coast to stop
X05-29 Hunting Gain 0~10000 (0: disable) 2000 | O O O
¥05-30 Delay Time for Y- ~|0~60.000 sec 0200 O [ O | O O
connection/A —connection
05-31  |Accumulative Motor 00~1439 0 o100 ©) ©)
Operation Time (Min.)
05-32  |Accumulative Motor 00~65535 0 o100 ©) ©)

Opera;ion Time (day)
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Group 6 Protection Parameters
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. q Factory
Pr. Explanation Settings ISetting VF | VFPG [ SVC | FOCPG | TQCPG
#06-00 Low Voltage Level 160.0~220.0Vdc 1800 O | O O O O
320.0~440.0Vdc 360.0 | O @) O @) @]
/06-01 Over-voltage Stall 0.0: Disable
Prevention 350.0~450.0Vdc 3800 | O @) ] O O
700.0~900.0Vdc 7600 | O Q O Q O
#0602 Phase-loss Protection 0: Warn and keep operation 0 O D O D @]
1: Warn and ramp to stop
2: Warn and coast to stop
Over-current Stall 00~250% (100%: drive’s rated current) 170 O O O
~06-03 N N
Prevention during
Acceleration
Over-current Stall 00~250% (100%: drive’s rated current) 170 O O @]
~06-04 N N
Prevention during
Operation
#06-05 Accel./Decel. Time 0: by current accel/decel time 0 O O @]
Selection of Stall 1: by the 1st accel/decel time
Prevention at constant |2: by the 2nd accel/decel time
speed 3: by the 3rd accel/decel time
4: by the 4th accel/decel time
5: by auto accel/decel time
#06-06 Over-torque Detection : disable 0 O O @] O O
Selection (OT1) 1: over-torque detection during constant speed
operation, continue to operate after detection
2: over-torque detection during constant speed
operation, stop operation after detection
3: over-torque detection during operation, continue to
operate after detection
4: over-torque detection during operation, stop
operation after detection
#06-07 Over-torque Detection 10~250%(100%: drive’s rated current) 150 O O O O O
Level (OT1)
Over-torque Detection  {0.0~60.0 sec 0.1 o | O O O O
#0608 |Time (OT1)
20609 Over-torque Detection 0: disable 0 O @) @) O O
Selection (0T2) 1: over-torque detection during constant speed
operation, continue to operate after detection
2: over-torque detection during constant speed
operation, stop operation after detection
3: over-torque detection during operation, continue to
operate after detection
4: over-torque detection during operation, stop
operation after detection
#06-10 Over-torque  Detection | 10~250%(100%: drive’s rated current) 150 O O O O O
Level (OT2)
Over-torque Detection  [0.0~60.0 sec 0.1 OO | O O O
#0611 | 1ime (OT2)
/06-12 Current Limit 0~250%(100%: drive's rated current) 150 O @]
#06-13 Electronic Thermal Relay |0: Inverter motor 2 O O O O @]
Selection (Motor 1) tandard motor
2: Disable
/06-14 Electronic Thermal 30.0~600.0 sec 60.0 O O O O O
Characteristic for Motor 1
Heat Sink Over-heat 0.0~110.0 °C 85.0 O O O O O
#0815 | (OH) Warning
Stall Prevention Limit 0~100% (refer to Pr.06-03, Pr.06-04) 50 O O @)
#06-16
Level
06-17  [Present Fault Record 0: No fault 0 @] @) @] @) @]
1: Over-current during acceleration (ocA) O @) @] @) O
06-18 Second Most Recent 2: Over-current during deceleration (ocd) 0 O O @] O O
g Fault Record 3: Over-current during constant speed (ocn) O ) [ O D) O
4: Ground fault (GFF) O O O O
06-19 Third Most Recent Fault |5: IGBT short-circuit (occ) 0 O [@) O QO
: Record 6: Over-curent at stop (ocS) oOlolo O
7: Over-voltage during acceleration (ovA) O 1010 O
06-20  |Fourth Most Recent ver-voltage during deceleration (ovd) 0 O D) O D) O
Fault Record 9: Over-voltage during constant speed (ovn) O ) | O D) O
10: Over-voltage at stop (ovS) O | O O O O
11: Low-voltage during acceleration (LvA) O O O O ]
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Pr. Explanation Settings ';aef:ﬁfg Ve |veea |- | Eaceis T igent
06-21 Fifth Most Recent Fault | 12: Low-voltage during deceleration (Lvd) O O O O O
Record 13: Low-voltage during constant speed (Lvn) O 1010 O O
14: Low-voltage at stop (LvS) 0 O 1O [ O O O
15: Phase loss (PHL) O 1O [ O ] O
16: IGBT over-heat (oH1) O 1010 O O
06-22 | Sixth Most Recent Fault |17: Heat sink over-heat (oH2)(for 40HP above) 0 O @] O O O
Record 18: TH1: IGBT hardware failure (tH10) OlOolO] O O
19: TH2: Heat sink hardware failure(tH20) O 1010 O O
20: Fan error signal output O 1010 O @)
21: over-load (oL) (when it exceeds 150% rated O O O O O
current, 1 min later it will be overload)
22: Electronics thermal relay 1 (EoL1) O O ] ] O
23: Electronics thermal relay 2 (EoL2) @] O @] ] ]
24: Motor PTC overheat (oH3) Ol O[O 8] O
25: Fuse error (FUSE) O 10O [ O 8] O
26: over-torque 1 (ot1) O 1O [ O O O
27: over-torque 1 (ot2) O O ] O ]
28: Reserved
29: Reserved
30: Memory write-in error (cF1) ] ] O O
31: Memory read-out error (cF2) O ] O 8)
32: Isum current detection error (cd0) o) O @] O 9
33: U-phase current detection error (cd1) O 1O [ O O O
34: V-phase current detection error (cd2) O O O [©] C
35: W-phase current detection error (cd3) O O @] ] @]
36: Clamp current detection error (Hd0) O O ] ] ]
37: Over-current detection error (Hd1) @] O O O O
38: Over-voltage detection error (Hd2) ] @] O O O
39: Ground current detection error (Hd3) O D Q O O
40: Auto tuning error (AuE) O ] O
41: PID feedback loss (AFE) O1010 o o
42: PG feedback error (PGF1) O O O
43: PG feedback loss (PGF2) O O O
44: PG feedback stall (PGF3) O @)
45: PG slip error (PGF4) O O
46: PG ref input error (PGr1) O 1010 O O
47: PG ref loss (PGr2) O 1010 O O
48: Analog current input loss (ACE) O 10O o) O O
49: External fault input (EF) [©] @] @] O [©]
50: Emergency stop (EF1) O O 1O O ]
51: External Base Block (B.B.) @] 9] O O [©]
52: Password error (PcodE) @] O ] ] ]
53: Reserved
54: Communication error (cE1) @] o) O O O
55: Communication error (CE2) O 1O [ O O O
56: Communication error (CE3) O 1O [ O O O
57: Communication error (cE4) O O | O ] O
58: Communication Time-out (CE10) Ol O[O ] O
59: PU time-out (cP10) Ol01O0| O o
60: Brake transistor error (bF) Ol O[O O O
61: Y-connection/A-connection switch error (ydc) O O 1 O O
62: Decel. Energy Backup Error (dEb) ] O O O ]
63: Slip error (0SL) O]l O[O ]
64: Broken belt error (bEb) O 1010 O 9)
65: Error PID feedback signal of tension (tdEv) O O O O O
w06-23 Fault Output Option 1 0~65535 (refer to bit table for fault code) 0 O O O O O
V0624 Fault Output Option 2 0~65535 (refer to bit table for fault code) 0 O O | O O O
/0625 Fault Output Option 3 0~65535 (refer to bit table for fault code) 0 O O | O O O
06.26 | Fault Output Option 4 0~65535 (refer to bit table for fault code) 0 Ol1O0 ]| 0O O O
/06-27 Electronic Thermal Relay | O: Inverter motor 2 O]l O | O O O
Selection (Motor 2) 1: Standard motor
2: Disable

4-14



Chapter 4 Parameters | [V

Pr. Explanation Settings ';Z?t‘;’g VF |VFPG | svc | FocPe

#06-28 EIectronic_Thermal 30.0~600.0 sec 60.0 O O @] O O

Characteristic for Motor 2
#0629 PTC (Positive 0: Warn and keep operation 0 O O @] O O

Temperature Coefficient) |1: Warn and ramp to stop

Detection Selection 2: Warn and coast to stop
#06-30 PTC Level 0.0~100.0% 50.0 O O O O O
#0631 Filter ije for PTC 0.00~10.00sec 0.20 O [@) O O O

Detection

Output Frequency for 0.00~655.35 Hz Read- | O O @] O @]
06-32 | Malfunction only

Output Voltage for 0.0~6553.5V Read- | O O @] O O
06-33 | Malfunction only

DC Voltage for 0.0~6553.5V Read- | O O @] O O
06-34 | Malfunction only

Output Current for 0.00~655.35 Amp Read- | O O @] O O
06-35 | Malfunction only

IGBT Temperature for 0.0~6553.5 °C Read- | O O O O O
06-36 M_alfunction only
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Group 7 Special Parameters

[Factory|

FOCPG

TQCPG

Pr. Explanation Settings Setting| VF | VFPG| SVC
w0700 Software Brake Level [230V: 350.0~450.0Vdc 3800 | O O O O O
460V: 700.0~900.0Vdc 760.0
w07-01 DC Brake Current 0~100% 0 O O
Level
DC Brake Time at 0.0~60.0 sec 0.0 O O
wor0z g oo
w0703 gg:rake Time at 0.0~60.0 sec 0.0 O O
w0704 Start-point for DC 0.00~600.00Hz 0.00 O O O
Brake
y Proportional Gain for  [1~500 50 O O (@]
#07-05 DC Brake
Momentary Power 0: Operation stop after momentary power loss 0 @] @] (@] @] @]
»07-06 . N .
Loss Operation 1: Operation continues after momentary power loss,
Selection speed search starts with the Master Frequency
reference value
2: Operation continues after momentary power loss,
speed search starts with the minimum frequency
Maximum Allowable 0.1~5.0 sec 20 @] o) @] @] @]
#0707 | power Loss Time
w07-08 B.B. Time for Speed 0.1~5.0 sec 0.5 @] 9] O @] @]
Search
Current Limit for 20~200% 150 @] @] @] @] @]
~07-09 Speed Search
07-10 Base-block Speed 0: Stop operation 0 [e) O o) O @)
Search 1: Speed search starts with last frequency command
2: Speed search starts with minimum output frequency
wO7-11 Auto Restart after 0~10 0 O O O O O
Fault
W07-12 Speed Search during | 0: Disable 0 O O O O
Start-up 1: Speed search from maximum frequency
2: Speed search from start-up frequency
3: Speed search from minimum frequency
w0713 Decel. Time Selection isable 0 (@] O O (@] (@]
for Momentary Power * decel. time
Loss : 2" decel. time
3: 3° decel. time
4: 4" decel. time
urrent decel. time
6: Auto decel. Time
HO7-14 DEB Return Time 0.0~25.0 sec 0.0 O O (@] O
0715 Dwell Time at Accel.  [0.00~600.00sec 000 | O | O] O O
w0716 Dwell Frequency at 0.00~600.00Hz 0.00 O O O O
Accel.
w077 Dwell Time at Decel. [0.00~600.00sec 0.00 O (@] @] O
w0718 Dwell Frequency at 0.00~600.00Hz 0.00 O O O O
Decel.
w07-19 Fan Control 0: Fan always ON 0 O @) @) @) [@)
1: 1 minute after AC motor drive stops, fan will be OFF
2: AC motor drive runs and fan ON, AC motor drive
stops and fan OFF
3: Fan ON to run when preliminary heat sink
temperature(around 60°C) attained
4: Fan always OFF
w07-20 Torque Command -100.0~100.0% (Pr. 07-22 setting=100%) 0.0 @]
w0721 Torque Command 0: Digital keypad 0 O
Source 1: RS485 serial communication (RJ-11)
2: Analog signal (Pr.03-00)
Maximum Torque 0~500% 100 O
#0722 | Command
w0723 Filter Time of Torque |0.000~1.000 sec 0.000 O
Command
07-24 Speed Limit Selection |0: By Pr.07-25 and Pr.07-26 0 O
: Frequency command source (Pr.00-20)
w0725 ;I_'iomr?tue Mode +Speed |0~120% 10 @]
w07-26 Torque Mode-Speed  [0~120% 10 @]

Limit
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Pr. Explanation Settings ngt‘lﬁ:’g VF |VFPG | svc | Focpe | TQers
07-27 Source of Torque 0: Disable 0 O O O
Offset 1: Analog input (Pr.03-00)
2: Torque offset setting
3: Control by external terminal (by Pr.07-29 to Pr.07-
31)
i ~ % O C )
#07-28 Torque Offset Setting [0.0~100.0% 0.0 O O O
#07-29 High Torque Offset 0.0~100.0% 30.0 @] (@) (@]
#0730 Middle Torque Offset |0.0~100.0% 20.0 O O O
/0731 Low Torque Offset 0.0~100.0% 10.0 O O O
)~! Y [¢ )
w07-32 Eit:nr\;\t/ard Motor Torque |0~500% 200 O O
i )~! Y [¢ )
#07-33 Forward _R_egeneratlve 0~500% 200 O O
Torque Limit
)~! Y [¢ )
w07-34 Efnvnerse Motor Torque [0~500% 200 O O
i) )~! Y [¢ )
#07-35 Reverse Re_generauve 0~500% 200 O O
Torque Limit
o7.35 |Emergency Stop (EF) |0: Coast stop 0 oo | O O O

& Forced Stop
Selection

1: By deceleration Time 1
2: By deceleration Time 2
3: By deceleration Time 3
4: By deceleration Time 4
5: System Deceleration

6: Automatic Deceleration
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Group 8 High-function PID Parameters

Pr. Explanation Settings ';aeﬁﬁ]'g VF | VFPG | svc | Foces | Toepe
0: No function
1: Negative PID feedback from external terminal AVI
(Pr.03-00)
2: Negative PID feedback from PG card (Pr.10-15, skip
Input Terminal for PID direction) - ~ - -
08-00 |Feedback 3: Negative PID feedback from PG card (Pr.10-15) 0 o] © |0 O
4: Positive PID feedback from external terminal AVI
(Pr.03-00)
5: Positive PID feedback from PG card (Pr.10-15, skip
direction)
6: Positive PID feedback from PG card (Pr.10-15)
~08-01 | Proportional Gain (P) 0.0~500.0% 8.0 (O O | O O
#08-02 |Integral Gain (1) 0.00~100.00 sec 100 (O] O | O O
~08-03 | Derivative Control (D) 0.00~1.00 sec 000 (O O | O O
Upper limit for Integral
#0804 | correl 9 0.0~100.0% 1000 O O | O o)
X 08-05 EiIrEl)itO utput Frequency 14 6110.0% 1000 O] 0 |o| o
#08-06 | PID Offset -100.0~+100.0% 00 (O] O |O @)
~08-07 |PID Delay Time 0.0~2.5 sec 0.0 Ol O | O O
Feedback Signal Detection A N A A
#0808 | Time 9 0.0~3600.0 sec 00 |[olo o] o
0: Warn and keep operating
1: Warn and ramp to stop ol o A ~
08-09 |Feedback Fault Treatment 2: Warn and coast to stop 0 Oof O O O
3: Warn and keep at last frequency
~08-10 | Sleep Frequency 0.00~600.00Hz 0.00 O (@] (@]
~08-11 | Wake-up Frequency 0.00~600.00Hz 000 |O O O
~08-12 | Sleep Time 0.0~6000.0 sec 0.0 O O O
~08-13 | PID Deviation Level 1.0~50.0% 100 O O O
08-14 | PID Deviation Time 0.1~300.0 sec 5.0 Ol O O O
Filter Time for PID pu —~ ~
X 08-15 | Feedback 0.1~300.0 sec 5.0 o] O |0 )
08-16
| Reserved
08-20
08-21 Tension Control Selection |0: Disable 0 o] O [9) 9)
1: Tension closed-loop, speed mode ol O ] O
2: Line speed closed-loop, speed mode O @] O O
3: Tension close-loop, torque mode O
4: Tension open-loop, torque mode O
Wind Mode 0: Rewind 0 O]l O |10 O O
08-22 1: Unwind
08-23 Mechanical Gear A at Reel | 1-65535 100 O C 9) @) [@)
Mechanical Gear B at 1-65535 100 |Of O O O O
9824 | Motor
08-25 Source of the Tension 0: Parameter setting (Pr.08-26) 0 O O O O
Command/Line Speed 1: RS-485 communication setting (Pr.08-26)
2: Analog input (Pr. 03-00~03-02=14 PID target value of
tension, 03-00~03-02=12 line speed)
PID Target Value of 0.0~100.0% 5.0 (O] O O O
#0826 Tension/Line Speed
08-27 Source of Tension/Line 0: Analog input (Pr. 03-00~03-02 is set to 11 PID 0 O O O O
Speed PID Feedback feedback of tension)
1: Pulse input (Pr.08-40)
08.0g |Auto-tuning Tension PID  {0: Disable O]l O 10 O
1: Reel diameter (08-29~08-30 corresponds to 08-44,
08-32~08-33 corresponds to 08-43)
2: Frequency (08-29~08-30 corresponds to 01-07, 08-
32~08-33 corresponds to 01-00)
Proportional Gain 1 of 0.0~1000.0 50.0 O O O O
#0829 | Tension PID P
Integral Time of Tension 0.00~500.00 sec 1.00 O O O O
»08-30 PID

4-18



Chapter 4 Parameters | [T A7
Pr. Explanation Settings | ';Zﬁt‘f;’gy | VF | VFPG | svc | FocpG | TQere
08-31 Reserved
Proportional Gain 2 of 0.0~1000.0 50.0 O O (@] (@]
#0832 | Tension PID P
w0833 :gllre)glral Time 2 of Tension |0.00~500.00 sec 1.00 O O (@] (@]
08-34 |Reserved
PID/Line Speed Output 0: Positive output 0 o] O O O
08-35 X N
Status 1: Negative output
Tension/Line Speed PID | 0~100.00% 2000 |O| O O O
08-36 —
Output Limit
08-37 Source of Line Speed 0: Disable 0 ol O @] @] O
Input Command 1: Analog input (Pr. 03-00~03-02 is set to 12 line speed)
2: RS-485 communication setting (Pr.08-41)
3: Pulse input (Pr.08-40)
4: DFM-DCM pulse input (Pr.02-18)
0g.3g |Max. Line Speed 0.0~3000.0m/min 10000 (O O O O O
08-39 Min. Line Speed 0.0~3000.0m/min 0.0 ol O O O (@]
08-40 ’\Pﬂulse Number for Each 0.0~6000.0 pulse/m 0.0 ol O @] @] O
eter
08-41 Current Line Speed 0.0~3000.0m/min 0.0 O O O @] O
08-42 Source of Reel Diameter | 0: Calculated by line speed 0 ol O O O O
1: Calculated by integrating thickness (encoder is on
reel shaft)(Pr.08-49~51, Pr.10-15)
2: Calculated by integrating thickness (encoder is on
motor)(Pr.08-23~08-24, 08-50~08-51, 10-00~10-01)
3: Calculated by analog input (Pr.03-00~03-02 is set to
13)
08-43 Max. Reel Diameter 1.0~6000.0mm 60000 |O| O @] @] o)
08-44 Empty Reel Diameter 1.0~6000.0mm 1.0 o O @] @] o)
08-45 Source of Initial Reel 0: RS-485 communication setting (Pr.08-46) 0 O O @] O O
Diameter 1: Analog input (Pr.03-00-Pr.03-02 is set to 13)
08-46 Initial Reel Diameter 0.0~6000.0mm 1.0 O O @] @] O
08-47 Initial Reel Diameter 1 0.0~6000.0mm 1.0 O O (@] (@] O
08-48 Initial Reel Diameter 2 0.0~6000.0mm 1.0 O O (@] (@] O
08-49 Number of Pulse per 1~10000ppr 1 o] O O @] O
Revolution
08-50 Coil Number for Each 0.001~60.000mm 1000 (O O @] @] O
Layer
08-51 Material Thickness 0.001~60.000mm 1000 (O O @] @] @]
Filter Time of Reel 0.00 to 100.00 seconds 1.00 O O O O D
#0852 | hiameter
0853 |Auto Compensation of 0: Disable 100 |Of O O O O
Reel Diameter 1: Enable
0854 Current Reel Diameter 1.0~6000.0mm 1.0 of O O O O
Smart Start Function 0: Disable 1 of O |0 O
08-55 1: Enable
2: In unwind mode, rewind in reverse direction
08-56 Switch Level for Smart 0.0~100.0% (according to Pr.08-26) 15.0 O O O @]
Start and PID function
08-57 Frequency for Smart Start |0.00~600.00Hz 2.00 O O O @]
0858 Accel. Time for Smart Start|0.01~600.00 seconds 3.00 ol O O O
08-59 Broken Belt Detection 0: Disable 0 O] O O O
i 1: Enable
08-60 Min. Line Speed of Broken [0.0~3000.0m/min 0.0 ol O O O
Belt Detection
08-61 Allowance Difference of 1.0~6000.0mm 1000 |O)| O O O
a Reel Diameter of Broken
Belt Detection
0862 |Detection Time of Broken [0.00~100.00 sec 100 |O| O | O O
8 Belt
08-63 |Allowance Error Level of  10~100% 100 o O O O
a Tension/Line Speed PID
Feedback
08-64 Allowance Error Detection |0.0~10.0 sec 0.5 ol O O O
a Time of Tension/Line
Speed PID Feedback
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" Factory < i [k
Pr. Explanation Settings Setting | VF | VFPGBIG | FUCPE | TACNG
08-65 Error Treatment of 0: Warn and keep operation 0 O O O O
Tension/Line Speed PID 1: Warn and coast to stop
Feedback 2: Warn and ramp to stop
08-66 Upper Limit of Tension PID |0.0~100.0% 1000 O O O O O
Feedback
Lower Limit of Tension PID [0.0~100.0% 0.0 ol O @] @] O
08-67
Feedback
08-68 Reserved
DFM Selection 0: Output frequency 0 oOf o O O O
08-69 .
1: Frequency command
Low-pass Filter Time of 0.00~100.00 sec 0.00 O O O @) O
08-70 .
Line Speed
08-71
| Reserved
08-75
08-76 Source of Tension Setting |0: Communication RS-485 (Pr.08-78) 0 O
1: Analog input (Pr. 03-00~03-02 is set to 15 tension
setting) (Pr.08-78)
08-77 Max. Tension 0~30000 N 0 O
08-78 Tension Setting 0~30000 N 0 O
08-79 Source of Zero-speed 0: Disable 0 O
Tension Setting ommunication RS-485 (Pr.08-80)
2: Analog input (Pr. 03-00~03-02 is set to 16 zero-
speed tension) (Pr.08-80)
Setting of Zero-speed 0~30000 N 0 O
08-80 | Tension
08-81 Source of Tension Taper |0: Communication RS-485 (Pr.08-82) 0 O
1: Analog input (Pr. 03-00~03-02 is set to 17 tension
taper)(Pr.08-82)
08-82 Tension Taper 0~100% 0 O
08-83 Friction Compensation 0.0~100.0% 0.0 O
Compensation Coefficient [0~30000 0 O
08-84 N )
of Material Inertial
08-85 Torque Feedforward Gain |0.0~100.0% 50.0 O
Low Pass Filter Time of 0.00~100.00 5.00 O
08-86
Torque Feedforward
08-87
| Reserved
08-99
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Pr. Explanation Settings g:f:ﬁ]g VF |VFPG | svc | Focpe | TQers
Communication 1~254 1 O O[O O O
#0900 | Address
w09-01 COM1 Transmission |4.8~115.2Kbps 9.6 o) O O @) @)
Speed
w09-02 COM1 Transmission 0: Warn and keep operation 3 O O @] O O
Fault Treatment arn and ramp to stop
arn and coast to stop
3: No warning and keep operation
#0903 COM1_Time-0ut 0.0~100.0 sec 0.0 O O O O O
Detection
#09-04 COM1 Communication [0: 7N1 (ASCII) 1 (@] O @] O O
Protocol N2 (ASCIl)
: 7E1 (ASCII)
3:701 (ASCIl)
4: 7E2 (ASCII)
02 (ASCII)
- 8N1 (ASCII)
7: 8N2 (ASCII)
8: 8E1 (ASCII)
9: 801 (ASCII)
10: 8E2 (ASCII)
11: 802 (ASCII)
12: 8N1 (RTU)
13: 8N2 (RTU)
14: 8E1 (RTU)
15: 801 (RTU)
16: 8E2 (RTU)
17: 802 (RTU)
COM2 Transmission  |4.8~115.2Kbps 9.6 O O O O O
#0905 Speed (Keypad)
w09-06 COM2 Transmission 0: Warn and keep operation 3 O O O O O
Fault Treatment 1: Warn and ramp to stop
(Keypad) : Warn and coast to stop
3: No warning and keep operation
COM2 Time-out 0.0~100.0 sec 0.0 @] O @] (@] O
#0907 | petection (Keypad)
209-08 COM2 Communication |0: 7N1 (ASCII) 13 @] O @] @] @)
Protocol (Keypad) N2 (ASCII)
E1 (ASCII)
01 (ASCll)
E2 (ASCII)
: 702 (ASCII)
6: 8N1 (ASCII)
7: 8N2 (ASCII)
8: 8E1 (ASCII)
9: 801 (ASCII)
10: 8E2 (ASCII)
11: 802 (ASCII)
12: 8N1 (RTU)
13: 8N2 (RTU)
14: 8E1 (RTU)
15: 801 (RTU)
16: 8E2 (RTU)
17: 802 (RTU)
#09-09 |Response Delay Time [0.0~200.0ms 20 O O O O
¥09-10 Transmission Master [0.00~600.00Hz 60.00 O O O
Frequency
w0911 Block Transfer 1 0~65535 0 @] O @] @] (@]
W09-12 Block Transfer 2 0~65535 0 O O O O O
w0913 Block Transfer 3 0~65535 0 @] O @] @] (@]
#09-14 Block Transfer 4 0~65535 0 O O O O O
W09-15 Block Transfer 5 0~65535 0 O O O O O
#09-16 Block Transfer 6 0~65535 0 ) O O O O
09-17 |Block Transfer 7 0~65535 0 ol O O O
409-18 Block Transfer 8 0~65535 0 O @] O O
09-19 |Block Transfer 9 0~65535 0 ol O O O
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|
Pr. Explanation Settings Eiffﬂg VF | VFPG | ST | FCOPG 103RC

~ C S | O O C

#09-20 Block Transfer 10 0~65535 0 O D O O O

0921 | Multi-function Output  [0~65535 Read-| O [ O | O O O
Status onl

09-22 Display Digital Value |0~4095 Read-| O O O @] O
of Analog Output 2 onl

09-23 Display Digital Value |0~4095 Read-| O O O @] O
of Analog Output 3 onl
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[Factory|

Pr. Explanation Settings ISetting VF [VFPG| SVC [ FOCPG | TQCPG
10-00  [Encoder Pulse 1~20000 600 O O O
10-01  [Encoder Input Type 0: Disable 0 O O O

Setting 1: Phase A leads in a forward run command and phase
B leads in a reverse run command
2: Phase B leads in a forward run command and phase
A leads in a reverse run command
3: Phase A is a pulse input and phase B is a direction
input. (low input=reverse direction, high input=forward
direction)
4: Phase A is a pulse input and phase B is a direction
input. (low input=forward direction, high input=reverse
direction)
5: Single-phase input
#1002 Encoder Feedback 0: Warn and keep operation 2 O (@] O
Fault Treatment Warn and ramp to stop
2: Warn and coast to stop
Detection Time for 0.00~10.0 sec 1.0 O (@] O
#1003 | encoder Feedback
Fault
ASR (Auto Speed 0~40 10 O O O
~10-04 Regulation) Control
(P)1
#10-05 |ASR (Auto Speed 0.000~10.000 sec 0.100 O O O
Regulation) Control (I)
1
ASR (Auto Speed 0~40 10 O O O
#10-08 Regulation) Control
(P)2
#10-07 |ASR (Auto Speed 0.000~10.000 sec 0.100 O O O
Regulation) Control (I)
2
ASR 1/ASR2 Switch  [5.00~600.00Hz 7.00 O O O
~10-08 Frequency
#1009 Low Pass Filter Time |0.000~0.350 sec 0.008 O O
of ASR Output
~120% (0 di S
#1010 Encoder Stall Level 0~120% (O: disable) 115 O O
Encoder Stall 0.0~2.0 sec 0.1 O O
#1011 | Detection Time
w1012 Encoder Slip Range 0~50% (O: disable) 50 O O
#1013 E_ncoder Slip Detection [0.0~10.0 sec 0.5 @] O
Time
w1014 Encoder Stall and Slip |0: Warn and keep operation 2 O O
Error Treatment 1: Warn and ramp to stop
2: Warn and coast to stop
w10-15 Pulse Input Type 0: Disable 0 O O @) O [@)
Setting 1: Phase A leads in a forward run command and phase
B leads in a reverse run command
2: Phase B leads in a forward run command and phase
A leads in a reverse run command
3: Phase A is a pulse input and phase B is a direction
input. (low input=reverse direction, high input=forward
direction)
4: Phase A is a pulse input and phase B is a direction
input. (low input=forward direction, high input=reverse
direction)
210-16 Output Semn_g_fqr 1~255 1 O O O
Frequency Division
(denominator)
Electrical Gear A (PG |1~5000 100 O O
HA017 14 £ PG card)
Electrical Gear B (PG2 | 1~5000 100 (@] O
#1018 | 5 PG card)
Positioning for 0~65535 pulses 0 O O
#1019 | encoder Position
#10-20 Range for Encoder 0~20000 pulses 10 O O

Position Attained
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Pr. Explanation Settings ;2‘;;"’13 v |veea | s | idape oo
X10-21 |P Gain of Zero Speed 0~40 10 O O O
/10-22 |1 Gain of Zero Speed _|0-000~10.000 sec 0.100 @) ) @)

Feed Forward Gain of |0~100 30 O O
~10-23 APR
Deceleration Time for |0.00~600.00 sec/00~6000.0 sec 3.00 O @]
~10-24
Internal 3.0
Position/Waiting Time
for Switching Max.
Frequency
¥10-25 Max. Frequency for 0.00~600.00Hz 5000 O | O | O O O
Resolution Switch
10-26 | Reserved
Mechanical Gear at 1~65535 100 O @] @]
#1027 1) vad At
Mechanical Gear at 1~65535 100 O @] @]
#10-28 | motor B1
Mechanical Gear at 1~65535 100 O @] @]
~10-29 Load A2
Mechanical Gear at 1~65535 100 O O O
#10-30 | otor B2
Group 11 Advanced Parameters
Pr. Explanation Settings ;2;""’1’9" VF |VFPG | svC | Focpe | TQePG
bit 0: Auto tuning for ASR and APR 0 O O
bit 1: Inertia estimate (only for FOCPG mode)
11-00 |System Control bit 2: Zero Servo
bit 3: Reserved
Per Unit of System 1~65535 (256=1PU) 400 O O
#1101 | inertia
X 11-02 _[Low-speed Bandwidth |0~40Hz 10 o) e)
#11-03 |High-speed Bandwidth |0~40Hz 10 O O
#¥11-04 |PDFF Gain Value 0~200% 30 O
Gain Value of Flux 0~200% 90 O ©)
»11-05 |Weakening Curve for
Motor 1
Gain Value of Flux 0~200% 90 @] @]
»11-06 |Weakening Curve for
Motor 2
N 1107 Detection Time for 0.01~600.00 sec 0.20 @] O @] O @]
Phase-loss
11-08 Reserved
#11-09 |Level of Phase-loss  |0.0~320.0 600 [ O | O | O ) ©)
Speed Feed Forward |0~100% 0 O
»11-10 Gain
#11-11 | Zero-speed Bandwidth | 0~40Hz 10 O O O
11-12 Speed Response of 0: Disable 65 @]
#1112 T Fiyx Weakening Area|0~150%
#11-13 | Notch Filter Depth 0~20db 0 O
¥ 11-14 [ Notch Filter Frequency |0.00~200.00 0.00 O
Gain Value of Slip
»11-15 Compensation 0.00~1.00 1.00 O
Low-pass Filter Time N -
H11-16 | ¢ Keypad Display 0.001~65.535sec 0100 O | O O O O
Low-pass Filter Time ~ ~ - N
X 1117 of PG2 Pulse Input 0.000~65.535sec 0100 | O O O O
~11-18 |APR Gain 0.00~40.00 10.00 @]
¥ 11-19 |APR Curve Time 0.00~655.35 sec 3.00 O
11-20
| Reserved
11-28
Accumulative N - .
1129 |Operation Time of 0~65535 (hour) 0 O O @] O O

Phase-loss
—

4-24



Chapter 4 Parameters | [T 27

Pr. Explanation Settings r;zf:l‘;’gﬂ VF |VFPG| sve |FOCPG|TQCPG
11-30

| Reserved
11-40
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4.2 Version Differences

4.2.1 Version 2.02

New or update parameter groups are:

Group 2: Digital Input/Output Parameters
Group 3: Analog Input/Output Parameters
Group 6: Protection Parameters

Group 8: High-function PID Parameters

Group 10: Speed Feedback Control Parameters

Version 2.02
Group 2 Digital Input/Output Parameters

New settings are marked in bold. In version 2.02, the parameters are from Pr.02-00 to Pr.02-34.

Pr. Explanation Settings ';aeit'ﬁ’j’g VF [VFPG | SVC [FOCPG [TQCPG
02-01  [Multi-Function Input Command 1 (MI1) 27: ASR1/ASR2 selection O O
(it is Stop terminal for 3-wire operation)
02-02 | Multi-Function Input Command 2 (MI2) 28: Emergency stop (EF1) Ol O 10 9) O
02-03 | Multi-Function Input Command 3 (MI3) 29: Signal confirmation for Y-connection O]l O 1O D
02-04 | Multi-Function Input Command 4 (MI4) 30: Signal confirmation for A—connection OlO0 O] O
02-05 | Multi-Function Input Command 5 (MI5) 31: High torque bias (by Pr.07-29) O[O O] O O
02-06 | Multi-Function Input Command 6 (MI6) . (0] O RO O O
(specific terminal for TRG) 32: Middle torque bias (by Pr.07-30)
02-23 | Multi-Function Input Command 7 33: Low torque bias (by Pr.07-31) Ol O O] O O
02-24 | Multi-Function Input Command 8 34: Enable multi-step position control O O
02-25 | Multi-Function Input Command 9 35: Enable position control 9] D
02-26  [Multi-Function Input Command 10 36: Enable position learning function @] @]
(valid at stop)
02-27  [Multi-Function Input Command 11 37: Enable pulse position input O O
command
02-28 | Multi-Function Input Command 12 38: Disable write EEPROM function Ol O[O ] O
02-29 | Multi-Function Input Command 13 39: Torque command direction O
02-30 |Multi-Function Input Command 14 40: Force stop OlO O] O 9)
41: Serial position clock O
42: Serial position input O
43: Analog input resolution selection (@)
Multi-function Output 1 RA, RB, 29: Output when frequency >= Pr.02-33 O]l O[O O O
#02-11 |RC(Relay1)
Multi-function Output 2 30: Output when frequency < Pr.02-33 O]l O[O O O
#0212 |MRA, MRC (Relay2)
20213 Multi-function Output 3 (MO1) 31: Y-connection for the motor coil Ol O |10 (@]
0214 Multi-function Output 4 (MO2) 32: A connection for the motor coil oo O] O
Multi-function Output 5 (MO3) 33: Zero speed (actual output ofo |0 O
¥ 02-35
frequency)
/02-36 Multi-function Output 6 (MO4) 34: Zero speed with Stop (actual output ofo |0 O
frequency)
w02-37 Multi-function Output 7 (MO5) 35: Error output selection 1 (Pr.06-23) Ol O |10 O O
202-38 Multi-function Output 8 (MO6) 36: Error output selection 2 (Pr.06-24) Ol O |10 O O
#0239 Multi-function Output 9 (MO7) 37: Error output selection 3 (Pr.06-25) Oof O
w02-40 Multi-function Output 10 (MO8) 38: Error output selection 4 (Pr.06-26) o] O
w0241 Multi-function Output 11 (MO9) 39: Position attained (Pr.10-19)
Multi-function Output 12 (MOA) 40: Speed attained (including zero ol O
”02-42
speed)
41: Multi-position attained
42: Crane function OO0 10| O
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Group 3 Analog Input/Output Parameters

In version 2.02, the parameters are from Pr.03-00 to Pr.03-20. The settings for Pr.03-00 to
Pr.03-02 are from O to 10

Pr. Explanation Settings ;a;:ﬁ'_l’g VF|VFPG | SVC |FOCPG [TQCPG
#03-00 Analog Input 1 (AVI) 2: torque command (torque limit under 0 O
speed mode)
3: Torque compensation command O ol O O
w0301 |Analog Input 2 (ACI) 4: PID target value (refer to group 8) oo ol o
5: PID feedback signal (refer to group ol O[O O
8)
0302 Analog Input 3 (AUI) 6: P.T.C. thermistor input value ol O[O O O
7: Positive torque limit O
8: Negative torque limit O
9: Regenerative torque limit O
10: Positive/negative torque limit O
#03-20 Analog Output Value in REV Direction 0: Absolute value in REV direction 0 Ol O | O O O
1: Output OV in REV direction
2: Enable output voltage in REV
direction

Group 6 Protection Parameters

In version 2.02, the parameters are from Pr.06-00 to Pr.06-31. The settings of Pr.06-01 are
shown as follows. The settings for Pr.06-17 to Pr.06-22 are from 0 to 62.

Pr. Explanation Settings ';aef:ﬁ]’g’ VF |VFPG | sve |FocPG | TQePe
w06-01 Over-voltage Stall Prevention 0.0: Disable

350.0~450.0Vdc 3800 (O O | O O O

700.0~900.0Vdc 7600 (O O | O O ]
06-17 | Present Fault Record 0: No fault 0 C ] O ]
06-18  [Second Most Recent Fault Record 1: Over-current during acceleration 0o [O O] O [@)
06-19 | Third Most Recent Fault Record g‘?%‘ler_cu”em during deceleration 0 |O ol oo
06-20 [Fourth Most Recent Fault Record (6cd) 0 Ol O O] O @)
06-21 | Fifth Most Recent Fault Record 3: Over-current during constant speed 0 [0OlO O] O O
06-22 | Sixth Most Recent Fault Record (ocn) 0 OO 1O O 8]

4: Ground fault (GFF)

5: IGBT short-circuit (occ)

6: Over-curent at stop (ocS)

7: Over-voltage during acceleration
(ovA)

8: Over-voltage during deceleration
(ovd)

9: Over-voltage during constant speed
(ovn)

10: Over-voltage at stop (ovS)

11: Low-voltage during acceleration
(LvA)

12: Low-voltage during deceleration
(Lvd)

13: Low-voltage during constant speed
(Lvn)

14: Low-voltage at stop (LvS)

15: Phase loss (PHL)

16: IGBT heat sink over-heat (oH1)
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—

e

Pr. Explanation

Settings

Factory
Setting

VF

VFPG | SV

FOCPG

rOCP:

17: Heat sink over-heat (oH2)(for 40HP
above)

18: TH1 open loop error (tH10)

19: TH2 open loop error (tH20)

20: Fan error signal output

21: over-load (oL) (150% 1Min)

22: Motor 1 over-load (EoL1)

23: Motor 2 over-load (EoL2)

24: Motor PTC overheat (oH3)

25: Fuse error (FUSE)

26: over-torque 1 (ot1)

27: over-torque 1 (ot2)

28: Insufficient torque 1

29: Insufficient torque 2

30: Memory write-in error (cF1)

31: Memory read-out error (cF2)

32: Isum current detection error (cd0)
33: U-phase current detection error
(cd1)

34: V-phase current detection error
(cd2)

35: W-phase current detection error
(cd3)

36: Clamp current detection error (Hd0)
37: Over-current detection error (Hd1)
38: Over-voltage detection error (Hd2)
39: Ground current detection error (Hd3)
40: Auto tuning error (AuE)

41: PID feedback loss (AFE)

42: PG feedback error (PGF1)

43: PG feedback loss (PGF2)

44: PG feedback stall (PGF3)

45: PG slip error (PGF4)

46: PG ref input error (PGr1)

47: PG ref loss (PGr2)

48: Analog current input loss (ACE)
49: External fault input (EF)

50: Emergency stop (EF1)

51: External Base Block (B.B.)

52: Password error (PcodE)

53: Software error (ccodE)

54: Communication error (CE1)

55: Communication error (cE2)

56: Communication error (CE3)

57: Communication error (cE4)

58: Communication Time-out (cE10)
59: PU time-out (cP10)

60: Brake transistor error (bF)

61: Y-connection/A-connection switch
error (ydc)

62: Decel. Energy Backup Error (dEb)

¥ 06-31

Filter Time for PTC Detection

0.00~10.00sec

0.20

Group 8 High-function PID Parameters
In version 2.02, the parameters are from Pr.08-00 to Pr.08-15.

Pr. Explanation

Settings

Factory|
Setting

VF

VFPG

FOCPG

TQCPG

¥ 08-15

Filter Time for PID Feedback

0.1~300.0 sec

5.0

Group 10 Speed Feedback Control Parameters
In version 2.02, the parameters are from Pr.10-00 to Pr.10-28.

Pr. Explanation

Settings

Factory
Setting

VFPG

Ssve

FOCPG

TQCPG

X10-28 |PG Mechanical Gear B1
—

1~5000

100

O

O

O

428



Group 11 Advanced Parameters

In version 2.02, the parameters are from Pr.11-00 to Pr.11-30.

Chapter 4 Parameters | [7

Pr. Explanation Settings ’;ﬁﬁ]’g VF|VFPG | sve |FocPs | TQePG
#11-09 |Level of Phase-loss 0.0~320.0 600 (O] O |O| O O
11-10 Reserved
11-18
| Reserved
11-28
Accumulative Operation Time of Phase- - -
1129 [joes 0~65535 (hour) o |[ojo o] o] O
#11-30 |APR Curve Time 0.00~655.35 sec 3.00 O
4.2.2 Version 2.04
New or update parameter groups are:
Group 0 System Parameters
Group 2: Digital Input/Output Parameters
Group 3: Analog Input/Output Parameters
Group 5: Motor Parameters
Group 6: Protection Parameters
Group 8: High-function PID Parameters
Group 10: Speed Feedback Control Parameters
Version 2.04
Group 0 System Parameters
Pr. Explanation Settings Factory| v |yepg | sve [Foces | Tocre
0: Display the frequency command value (LED F) O]l 0|0 O O
. N 1: Display the actual output frequency (LED H)
#00-03 | Start-up Display Selection 2: Multifunction display, see Pr.00-04 (LED U)
3: Display the output current (A)
0: Display output current (A) O]l O |0 O O
1: Display counter value (C)
2: Display output frequency (H)
3: Display DC-BUS voltage (U)
4: Display output voltage (E)
5: Output power factor angle (n)
6: Display output power (kW)
7: Display actual motor speed (HU)
8: Display estimate output torque (kg-m)
9: Display PG position (G) (refer to Pr.10-00 and Pr.10-
01)
10: Display PID feedback
Content of Multi Function |11: Display AVI (%)
#00-04 | pisplay 12: Display ACI (%)
13: Display AUI (%)
14: Display the temperature of heat sink ('C)
15: Display the temperature of IGBT ('C)
16: The status of digital input (ON/OFF)
17: The status of digital output (ON/OFF)
18: Multi-step speed
19: The corresponding CPU pin status of digital input
20: The corresponding CPU pin status of digital output
21: Number of actual motor revolution (PG1 of PG
card)
22: Pulse input frequency (PG2 of PG card)
23: Pulse input position (PG2 of PG card)

Group 2 Digital Input/Output Parameters

New settings 44~50 for Pr.02-00~Pr.02-06 and new parameter 02-43.
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Pr. Explanation Settings giﬁﬁg VF |VFPG | SVCTFOCHT [ TOUPS
02-00 |2-wire/3-wire Operation |0: FWD/STOP, REV/STOP 0 Ol O |10 @] @]
Control 1: FWD/STOP, REV/STOP (Line Start Lockout)
2: RUN/STOP, REV/IFWD
3: RUN/STOP, REV/FWD (Line Start Lockout)
4: 3-wire (momentary push button)
5: 3-wire (momentary push button and Line Start
Lockout)
02-01  |Multi-Function Input 0: no function 1 Ol O O] O O
(?qmmand 1 (M”) 1: multi-step speed command 1/multi-step position Ol O[O O
(it is Stop terminal for 3- | command 1
wire operation) 2: multi-step speed command 2/ multi-step position Ol O 10 @]
command 2
02-02 3: multi-step speed command 3/ multi-step position 2 Ol O 10O O
Multi-Function Input command 3
Command 2 (MI2) 4: multi-step speed command 4/ multi-step position O ) | O )
command 4
02-03 | Multi-Function Input 5: Reset 3 OlO O] O o
Command 3 (MI3) 6: JOG command )| O 1O O
02-04 | Multi-Function Input 7: acceleration/deceleration speed inhibit 4 OO 0] O
Command 4 (MI4) 8: the 1st, 2nd acceleration/deceleration time selection OlOo O] O
02-05 | Multi-Function Input 9: the 3rd, 4th acceleration/deceleration time selection 0 Ol O 10O [©]
Command 5 (MI5) 10: EF input (07-36) ololol o 9)
02-06 | Multi-Function Input 11: B.B. input 0 Ol 0101 O O
Command 6 (MI6) O e ) @)
(specific terminal for 12: Output stop ) )
TRG)
02-23 | Multi-Function Input 13: cancel the setting of the optimal 0 Ol O |10 O
Command 7 acceleration/deceleration time
X w i — = =
02-24 | Multi-Function Input 14: switch between drive settings 1 and 2 0 OO0 O
Command 8
X i i T =T1T= =
02-25 | Multi-Function Input 15: operation speed command form AVI 0 Ol |0 O
Command 9
X i i T =T1T= =
02-26 | Multi-Function Input 16: operation speed command form ACI 0 Ol |0 O
Command 10
X i T T =T1T= =
02-27 | Multi-Function Input 17: operation speed command form AUl 0 Ol |0 O
Command 11
02-28 | Multi-Function Input . » 0 ol o |0 O O
Command 12 18: Emergency Stop (07-36)
02-29 | Multi-Function Input . 0 ol o |0 O
Command 13 19: Digital Up command
02-30  |Multi-Function Input 20: Digital Down command 0 ol o |0 O
Command 14
21: PID function disabled DO 10 O
22: clear counter Ol 0101 O o
23: input the counter value (multi-function input Ol 0|10 O @]
command 6)
24: FWD JOG command OlO0 101 O
25: REV JOG command Ol O 101 O
26: TQC+PG/FOC+PG model selection O O
27: ASR1/ASR2 selection O O
28: Emergency stop (EF1) OO 10 O O
29: Signal confirmation for Y-connection O[O 10 O
30: Signal confirmation for A-connection Ol O 101 O
31: High torque bias (by Pr.07-29) OO 10 O O
32: Middle torque bias (by Pr.07-30) )| O 10 O O
33: Low torque bias (by Pr.07-31) OO 10 O O
34: Enable multi-step position control O O
35: Enable position control O O
36: Enable position learning function (valid at stop) ] O
37: Enable pulse position input command O O
38: Disable write EEPROM function Ol 0101 O ®)
39: Torque command direction O
40: Force stop OO O] O O
41: Serial position clock ]
42: Serial position input O
43: Analog input resolution selection O
44: Reset initial reel diameter Ol o010 O O
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Pr. Explanation Settings ';‘g:ﬁ% VF |VFPG |svc| Focps | TQepG
45: Reset initial reel diameter 0 ofo o] © [@)
46: Reset initial reel diameter 1 oo o] © O
47: Reset PID control integration of tension OO |0 O O
48: Mechanical gear ratio switch O @] @]
49: Reserved
50: Reserved
Multi-function Output 1 |0: No function " Ol O |0 O O
~02-11 |RA, RB, RC(Relay1) 1: Operation indication Ol O 10 ] [©]
Multi-function Output 2 2: Operation speed attained 1 Ol O[O O O
»02-12 |MRA, MRC (Relay2) 3: Desired frequency attained 1 (Pr.02-19) Ol O[O O O
Y
Multi-function Output 3 4: Desired frequency attained 2 (Pr.02-21) 0 O OO O
0213 |(MOD) 5: Zero speed (frequency command) o [o]o o] o
6: Zero speed with stop (frequency command) Ol O 10 ]
7: Over torque (OT1) (Pr.06-06~06-08) O[O0 O] O @)
8: Over torque (OT2) (Pr.06-09~06-11) O]l O 10 @] 8]
/0214 Multi-function Output 4 9: Drive ready 0 O O | O O O
(MO2) 10: User-defined Low-voltage Detection ololo] © o)
11: Malfunction indication O]l O 10 O O
X02-35 Multi-function Output 5 [12: Mechanical brake release (Pr.02-31) O] O ) O O
(MO3) 13: Overheat oOlOo O] © @)
14: Software brake signal Ol O |0 O O
#0236 Multi-function Output 6 [15: PID feedback error O]l O [O] O O
(MO4) 16: Slip error (0SL) oo O] ©
17: Terminal count value attained (Pr.02-16) O]l O 10 O @]
N02-37 Multi-function Output 7 [18: Preliminary count value attained (Pr.02-17) Ol O 9] o] O
(MO5) 19: Baseblock (B.B.) Indication olo o[ O [@)
20: Warning output O]l O [O] O 0
X02-38 Multi-function Output 8 [21: Over voltage warning Ol O[O QO O
(MO6) 22: Over-current stall prevention warning ol o |0 @) 9)
23: Over-voltage stall prevention warning Ol O[O
202-39 Multi-function Output 9 [24: Operation mode indication O]l O O] O O
(MO7) 25: Forward command olo o] O
26: Reverse command O]l O 10 O
H02-40 Multi-function Output  [27: Output when current >= Pr.02-32 Ol O 10O O O
10 (MO8) 28: Output when current < Pr.02-32 olo O] O O
29: Output when frequency >= Pr.02-33 Ol O |0 O O
w0241 Multi-function Output  [30: Output when frequency < Pr.02-33 Ol O O O @)
11 (MO9) 31: Y-connection for the motor coil olOo O] ©
32: A connection for the motor coil O]l O [O] O
N02-42 Multi-function Output 33: Zero speed (actual output frequency) Ol O 9 O
12 (MOA) 34: Zero speed with Stop (actual output frequency) Ol OO O
35: Error output selection 1 (Pr.06-23) Ol O 1O O o)
36: Error output selection 2 (Pr.06-24) Ol O 10 O ]
37: Error output selection 3 (Pr.06-25) Ol O 10O O O
38: Error output selection 4 (Pr.06-26) Ol O[O O @]
39: Position attained (Pr.10-19) @]
40: Speed attained (including zero speed) Ol O 1O O
41: Multi-position attained O
42: Crane function ofo o] ©
43: Motor zero-speed output (Pr.02-43) O} HON NO) O
44: Max. reel diameter attained Ol O[O O o
45: Empty reel diameter attained Ol O[O O O
46: Broken belt detection O]l O[O O O
47: Break release at stop O]l O[O O
48: Error PID feedback of tension O]l O[O O O
49: Reserved
50: Reserved
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Pr. Explanation Settings giﬁﬁg VF |VFPG | SVCTFOCHT [ TOUPS
w0243 |Zero-speed Levelof o gega5 rpm o [olofol o] o

Group 3 Analog Input/Output Parameters
New settings 11~16 for Pr.03-00~Pr.03-02 and new parameters 03-21~03-26.

" n Factory
Pr. Explanation Settings Settin VF | VFPG | SVC [ FOCPG | TQCPG
03-00 Analog Input 1 (AVI) 0: No function 1 O O[O o) O
Analog Input 2 (ACI) 1: Frequency command (torque limit under TQR 0 Ol O |O (@] (@]
~03-01
control mode)
20302 Analog Input 3 (AUI) 2: torque command (torque limit under speed mode) 0 @]
3: Torque compensation command (O] O NO] O O
4: PID target value (refer to group 8) Ol O |O O
5: PID feedback signal (refer to group 8) OO 10O 0
6: P.T.C. thermistor input value (O] NON O] O
7: Positive torque limit
8: Negative torque limit
9: Regenerative torque limit
10: Positive/negative torque limit O
11: PID feedback signal of tension O O O] O O
12: Line speed O O O] O O
13: Reel diameter o1 OO o) O
14: PID target value of tension (tension closed- Ol O[O O O
loop)
15: Tension setting (tension open-loop) O
16: Zero-speed tension O
17: Tension taper O
/0318 Analog Output Selection |0: Output frequency (Hz) 0 ©) O] O O
1: Frequency command (Hz) o o]l O ©)
03-21 Analog Output 2: Motor speed (Hz) Ol O O O O
Selection 2 3: Output current (rms) OlO O] O O
0324 Analog Output 4: Output voltage O O O
Selection 3 5: DC Bus Voltage 9] 9] O
6: Power factor O O O
7: Power OlO O] O O
8: Output torque Ol O O O O
9: AVI O[O O] O [®)
10: ACI OlO 0] O ©)
11: AUI O[O 1O D D
12: g-axis current Ol O O O ]
13: g-axis feedback value OlO O] O ®)
14: d-axis current O[O O] O D
15: d-axis feedback value O[O 10| O ©)
16: g-axis voltage O[O O 9] D
17: d-axis voltage O]l O [O0] O O
18: Torque command Ol O O ] ]
19: Pulse frequency command D1 O O 9) o)
il )~ )0/ ') N e} e}
w0322 Analog Output Gain 2 [0~200.0% 1000 |O| O | O O O
#03-23 Analog Output Value in |0: Absolute value in REV direction 0 Ol OO O O
REV Direction 2 1: Output OV in REV direction
2: Enable output voltage in REV direction
#03-25 Analog Output Gain 3 |0~200.0% 1000 |O| O | O O O
#03-26 Analog Output Value in |0: Absolute value in REV direction 0 Ol OO O O
REV Direction 3 utput OV in REV direction
2: Enable output voltage in REV direction
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Pr. Explanation Settings ;Z;‘fr’]’g VF |VFPG | svc | FocpG | Tqers
05-00 Motor Auto Tuning 0: No function 0 O O O
1: Rolling test
2: Static Test
3: Reserved
05-01 Full-load Current of 40-100% #HH O O O O O
Motor 1
0502 Rated power of Motor 1 [0~655.35 #H O @] O
w05-03 Rated speed of Motor 1 |0~65535 1710 O O O O
(rpm) 1710 (60Hz, 4 poles), 1410 (50Hz, 4 poles)

Group 6 Protection Parameters
New setting O for Pr.06-01, new settings 64~65 for Pr.06-17~Pr.06-22 and new parameters 06-

32~06-36.
Pr. Explanation Settings ';aef:ﬁ]’g’ VF |VFPG | SvC | FocpG | TQePG
w06-01 Over-voltage Stall 0.0: Disable

Prevention 350.0~450.0Vdc 3800 |Of O O O
700.0~900.0Vdc 7600 |Of O O O

06-17  |Present Fault Record 0: No fault 0 O] O O O
1: Over-current during acceleration (ocA) Q] O O O

Second Most Recent 2: Over-current during deceleration (ocd) 0 Ol O[O QO QO

06-18 | Fault Record 3: Over-current during constant speed (ocn) oOlOo O] O O
4: Ground fault (GFF) OO O] O O

Third Most Recent Fault |5: IGBT short-circuit (occ) 0 Ol O[O @) @)

06-19 | Record 6: Over-curent at stop (ocS) O[O O] O O
7: Over-voltage during acceleration (ovA) O[O O O

06-20  |Fourth Most Recent 8: Over-voltage during deceleration (ovd) 0 O | O @] @]
Fault Record 9: Over-voltage during constant speed (ovn) olol O [@)

10: Over-voltage at stop (ovS) O | O O O

11: Low-voltage during acceleration (LVA) O | O @) @)

06-21 Fifth Most Recent Fault [12: Low-voltage during deceleration (Lvd) O | O O O
Record 13: Low-voltage during constant speed (Lvn) Ol OO O O

14: Low-voltage at stop (LvS) 0 Ol O 10O [®] O

15: Phase loss (PHL) OO O] O O

16: IGBT heat sink over-heat (oH1) Ol O[O O O

06-22 Sixth Most Recent Fault |17: Heat sink over-heat (oH2)(for 40HP above) 0 Ol O[O O O
Record 18: TH1 open loop error (tH10) O[O O O

19: TH2 open loop error (tH20) O 101 O O

20: Fan error signal output O O O O

21: over-load (oL) (150% 1Min) O | O O O

22: Motor 1 over-load (EoL1) O 10 O O

23: Motor 2 over-load (EoL2) OO0 O O

24: Motor PTC overheat (oH3) O | O [®] [®]

25: Fuse error (FUSE) )OO O O

26: over-torque 1 (ot1) Ol O O] O O

27: over-torque 1 (ot2) O[O O] O O

28: Reserved OlO0 10| O O

29: Reserved Ol OO0 O O

30: Memory write-in error (cF1) OO O] O O

31: Memory read-out error (cF2) OO O] O O

32: Isum current detection error (cd0) O]l O 10 O O

33: U-phase current detection error (cd1) Ol O 1O @) QO

34: V-phase current detection error (cd2) O]l O 10O O O

35: W-phase current detection error (cd3) Ol OO [®] [®]

36: Clamp current detection error (Hd0) OO O] O O

37: Over-current detection error (Hd1) Ol O 10O O O

38: Over-voltage detection error (Hd2) O]l O 10 @) @)

39: Ground current detection error (Hd3) Ol O 10 O O

40: Auto tuning error (AuE) O O O

41: PID feedback loss (AFE) O]l O ]O] O O
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‘ X Factory g =
Pr. Explanation Settings Setting VF | VFPG | SV FOCPG | TICPS
42: PG feedback error (PGF1) O ] O
43: PG feedback loss (PGF2) Q o) o)
44: PG feedback stall (PGF3) D) O
45: PG slip error (PGF4) O O
46: PG ref input error (PGr1) Ol O O O ]
47: PG ref loss (PGr2) Ol O O ] O
48: Analog current input loss (ACE) Ol O O 8] O
49: External fault input (EF) OlO O] O O
50: Emergency stop (EF1) OlO O] O O
51: External Base Block (B.B.) O[O 1O 9 9]
52: Password error (PcodE) O]l O 1O O O
53: Reserved OlO O] O ®)
54: Communication error (cE1) O]l OO O o)
55: Communication error (cE2) Ol O 10O O O
56: Communication error (CE3) O]l O 10O O D
57: Communication error (cE4) O]l O |10 O O
58: Communication Time-out (CE10) Ol OO O O
59: PU time-out (cP10) Ol O O ] o)
60: Brake transistor error (bF) O]l O 10O O O
61: Y-connection/A-connection switch error (ydc) 01 O 1O 9]
62: Decel. Energy Backup Error (dEb) Ol OO O ]
63: Slip error (0SL) Ol O O O
64: Broken belt error (bEb) Ol O[O D o)
65: Error PID feedback signal of tension (tdEv) Ol O 1O 0 o)
Output Frequency for |0.00~655.35 Hz 0.00 Ol O |0 O O
06-32 Malfunction
Output AC Voltage for |0.0~6553.5V 0.0 Ol O |0 O O
06-33 Malfunction
DC Voltage for 0.0~6553.5 V 0.0 [0} O NO] O O
06-34 | Malfunction
Current Value for 0.00~655.35 Amp 0.00 O]l OO O @]
06-35 Malfunction
IGBT Temperature for [0.0~6553.5 °C 0.0 [0} O NO] O O
06-36 Malfunction
Group 8 High-function PID Parameters
New parameters 08-21~08-99
Pr. Explanation Settings ';:f:ﬁ]’g’ VF |VFPG | SvC | FOcPG | TQePG
#08-00 Input Terminal for PID 0: No function 0 ololo A
Feedback 1: Negative PID feedback from external terminal AVI - ~
(Pr.03-00)
2: Negative PID feedback from PG card (Pr.10-15,
skip direction)
3: Negative PID feedback from PG card (Pr.10-15)
4: Positive PID feedback from external terminal AVI
(Pr.03-00)
5: Positive PID feedback from PG card (Pr.10-15,
skip direction)
6: Positive PID feedback from PG card (Pr.10-15)
i — 9
#08-01 Proportional Gain (P) 0.0~500.0% 80.0 ol o 1o
Tension Control 0: Disable ~| ~ P
0821 | selection 0 (o] K6 @]
1: Closed-loop, speed mode ~laolal o
OO 1O O
2: Line speed, speed mode ololo o
3: Reserved
4: Open-loop, torque mode N
Wind Mode 0: Rewind ~ |~ ~ )
08-22 1: Unwind 0 o B el g
08-23 g/lechamcal Gear Ratio |1-65535 100 ololo o )
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Pr. Explanation Settings ';Zﬁt‘f;’gy VF |VFPG | sve | Focpe | Tqers
08-24 g/lechanlcal Gear Ratio |1-65535 100 ololo o 1)
§ Source of the Tension |0: Parameter setting (Pr.08-26) Al o | e ~ A
08-25 Command/Line Speed |1: RS-485 communication setting (Pr.08-26) 0 0100 © ~
2: Analog input (Pr. 03-00~03-02 is set to 14 PID
target value of tension, 03-00~03-02 is set to 12
line speed)
PID Target Value of 0.0~100.0% - N N ~ ,»

#0826 Tension/Line Speed 500 O] O 1O O O

08-27 Source of Tension/Line |0: Analog input (Pr. 03-00~03-02 is set to 11 PID o ololo o o
Speed PID Feedback  |feedback of tension) e B - -
1: Pulse input (Pr.08-40)
Auto-tuning Tension 0: Disable p N N ~ ,»
0828 pp 1: Reel diameter (08-29~08-31corresponds to 08- Olo1o] © O
44, 08-32~08-34 corresponds to 08-43)
2: Frequency (08-29~08-31 corresponds to 01-07,
08-32~08-34 corresponds to 01-00)

0829 Tension PID P1 0.0~1000.0 50.0 ololo o) @)

0830 |Tension PIDIL 0.00~500.00 sec 10 O[O O] O O
08-31 Reserved

08-32 Tension PID P2 0.0~1000.0 50.0 ol o |0 O O

08-33 Tension PID 12 0.00~500.00 sec 1.00 ol o |0 O O
08-34 |Reserved

w0835 PID/Line Speed Output |0: Positive output 0 ol oo @) (@)

Status 1: Negative output
08-36 Tension/Line Speed PID |0~100.00% (according to Pr,01-00) 20,00 |O| O | O @] O
Output Limit
0g.37 |Sourceof Line Speed [0: Disable 0 oo (O O O
Input Command 1: Analog input (Pr. 03-00~03-02 is set to 12 line
speed)
2: RS-485 communication setting (Pr.08-41)
3: Pulse input (Pr.08-40)
4: DFM-DCM pulse input (Pr.02-18)
08-38 Max. Line Speed 0.0~3000.0m/min 10000 |O| O | O O O
08-39 Min. Line Speed 0.0~3000.0m/min 0.0 ol O o) o) O
Pulse Number for Each |0.0~6000.0 00 (O] O |O o) O
08-40 | vreter
— =T = = =
w0841 Current Line Speed 0.0~3000.0m/min 0.0 Ol O ) ) O
08-42 Source of Reel 0: Calculated by line speed 0 Ol O |0 O O
Diameter 1: Calculated by integrating thickness (encoder
is on reel shaft)(Pr.08-49~51, Pr.10-15)
2: Calculated by integrating thickness (encoder
is on motor)(Pr.08-23~08-24, 08-50~08-51, 10-
00~10-01)
3: Calculated by analog input (Pr.03-00~03-02 is
set to 13)
08-43 Max. Reel Diameter 1.0~6000.0mm 60000 (O] O [ O @] @]
08.44 |EMPty Reel Diameter  [1.0~6000.0mm 10 OO |O| O O
08-45 Source of Initial Reel 0: RS-485 communication setting (Pr.08-46) 0 Ol O D D O
Diameter 1: Analog input (Pr.03-00-Pr.03-02 is set to 13)
0846 Initial Reel Diameter 1.0~6000.0mm 1.0 Ol O |10 @] O
08-47 Initial Reel Diameter 1 |1.0~6000.0mm 1.0 (o] O Ne) O O
08-48 Initial Reel Diameter 2 [1.0~6000.0mm 1.0 (o] O Ne) O O
08-49 Number of Pulse per 1~10000ppr 1 Ol O |0 O O
Revolution

08-50 Coil Number for Each 0.001~60.000mm 1.000 |O| O | O @] O
Layer

08-51 Material Thickness 0.001~60.000mm 1.000 |O| O @] O

w08-52 Filter Time of Reel 0.00 to 100.00 seconds 1.00 (O] O @] O
Diameter

08-53 Auto Compensation of |0: Disable 100 (O O | O O O
Reel Diameter 1: Enable

w0854 Current Reel Diameter |1.0~6000.0mm 1.0 (o] HON NO) @] [@)
Smart Start 0: Disable 1 oo (O O O

08-55 1. Enable
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Pr. Explanation Settings Eﬁﬁg ve |veps | sve! fochs | ioshe
2: In unwind mode, rewind in reverse direction
08-56 Switch Level for Smart [0.0~100.0% (according to Pr.08-26) 15.0 O]l O[O O O
Start and PID function
Frequency for Smart 0.00~600.00Hz 2.00 O]l O[O O O
0857 Istant
#08-58 étc;::L Time for Smart  |0.01~600.00 seconds 300 (O O[O O
08-59 Broken Belt Detection |0: Disable 0 O] OO O
1: Enable
08-60 Min. Line Speed of 0.0~3000.0m/min 0.0 O] OO O
Broken Belt Detection
08-61 Allowance Error of Line |1.0~6000.0mm 1000 (O] O | O O
Speed of Broken Belt
Detection
08-62 Detection Time of 0.00~100.00 sec .00 |Of O O O
Broken Belt
08-63 Allowaqce E(ror Level (0~100% 100 O] OO O
of Tension/Line Speed
PID Feedback
08-64 Alloquce Error 0.0~10.0 sec 0.5 Ol O O O
Detection Time of
Tension PID Feedback
08-65 Error_Treatment of 0: Warn and keep operation 0 O]l O[O O
Tension PID Feedback |1: Warn and coast to stop
2: Warn and ramp to stop
08-66 Upper Limit of Tension [0.0~100.0% 1000 (O] O [ O O @]
PID Feedback
0g-67 |Lower Limit of Tension [0.0~100.0% 00 O] OO O O
PID Feedback
0s.68 |Reserved
08-69 DFM Selection 0: Output frequency 0 O O O O O
1: Frequency command
08-70 Low-pass Filter Time of |0.00~100.00 sec 0.00 Ol O O O O
Line Speed
08-71
| Reserved
08-75
08-76 Source of Tension 0: Communication RS-485 (Pr.08-78) 0 O
Setting 1: Analog input (Pr. 03-00~03-02 is set to 15
tension setting) (Pr.08-78)
08-77 Max. Tension 0~30000 N 0 O
08-78 Tension Setting 0~30000 N 0 9]
08-79 Sour_ce of Zero—speed 0: Disable o 0 O
Tension Setting 1: Communication RS-485 (Pr.08-80)
2: Analog input (Pr. 03-00~03-02 is set to 16 zero-
speed tension) (Pr.08-80)
08-80 Senmg of Zero-speed 0~30000 N 0 O
Tension
08-81 Source of Tension 0: Communication RS-485 (Pr.08-82) 0 O
Taper 1: Analog input (Pr. 03-00~03-02 is set to 17
tension taper)(Pr.08-82)
08-82 Tension Taper 0~100% 0 O
0g-g3 | Friction Compensation (0.0~100.0% 0.0 O
08-84 Compensation 0~30000 0 O
Coefficient of Material
Inertial
Torque Feed Forward 0.0~100.0% 50.0 O
08-85 Gain
08-86 Low Pass Filter Time of [0.00~100.00 5.00 O
Torque Feed Forward
08-87
| Reserved
08-99
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Group 9 Communication Parameters

Pr. Explanation Settings Zii:ﬁ]’g VF |VFPG | svc | FocpG | TQera
w09-21 Multi-function Output 0~65535 Read- |O| O |O O O
Status only
”09-22 AFM2 Status 0~4095 Roer:;i— ol © 1O O O
”09-23 AFM3 Status 0~4095 Read- |O| O |O (@] (@]
only
Group 10 Speed Feedback Control Parameters
New parameters 10-29~10-30
Pr. Explanation Settings Zii:ﬁ]’g VF |VFPG | svc | FocpG | TQeps
ASR (Auto Speed 0~40 10 @] O
~10-04 Regulation) Control (P) 1
#10-06 ASR (Auto Speed 0~40 10 @] O
Regulation) Control ( P) 2
#10-21 |P Gain of Zero Speed 0~40 10 O O
210-29 PG Mechanical Gear A2 |1~5000 100 @] O O
210-30 PG Mechanical Gear B2 |1~5000 100 @] O O
Group 11 Advanced Parameters
Updated parameters 11-00 and 11-09~11-10 and new parameters 11-18~11-40.
. q Factory VFP | SV |FOCP | TQCP
Pr. Explanation Settings Setting VEI'S | e G G
bit 0: ASR Auto tuning 0 O
bit 1: Inertia estimate
¥11-00 |System Control bit 2: Zero Servo
bit 3: Reserved
bit 4: Enable gain adjustment of position loop KP
Detection Time for 0.01~600.00 sec 020 O[O |O O O
#1107 |phase-loss
11-08 |Reserved
¥#11-09 |Level of Phase-loss |0.0~320.0 600 O O |O O O
Speed Feed Forward |0~100% 0
11-10 Gain
Zero-speed 0~40Hz 10 O O O
A1 | Bandwidth
11.12 |SPeed Response of 10: Disable 65 O
#1112 |Fjux Weakening Area |0~150%
¥11-13 |Notch Filter Depth ~ |0~20db 0 O
Notch Filter 0.00~200.00 0.00 O
#1114 Frequency
Gain Value of Slip
A1115 | Compensation 0.00~1.00 1.00 (@]
Low-pass Filter Time - N
»11-16 of Keypad Display 0.001~65.535sec 0100 (O | O | O O O
Low-pass Filter Time N N ~ ~
M11-17 of PG2 Pulse Input 0.000~65.535sec 0100 (O | O | O O
M11-18 |APR Gain 0.00~40.00 10.00 @]
¥11-19 |APR Curve Time 0.00~655.35 sec 3.00 ©]
11-20
| Reserved
11-28
Accumulative ~ ~
11-29 |Operation Time of ~ |0~65535 (hour) 0 o|lOo|lO| O O
Phase-loss
11-30
| Reserved
11-40
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4.2.3 Version 2.05"

New or update parameter groups are:

Group 0 System Parameters

Group 2: Digital Input/Output Parameters
Group 3: Analog Input/Output Parameters
Group 5: Motor Parameters

Group 6: Protection Parameters

Group 7: Special Parameters

Group 8: High-function PID Parameters

Group 9: Communication Parameters

Group 10: Speed Feedback Control Parameters

Version 2.05

Group 0 System Parameters

Pr. Explanation

Settings

Factory
Setting

VFPG

TQCPG

Content of Multi Function
#00-04 | Display

Display output current (A)

Display counter value (C)

Display output frequency (H)

Display DC-BUS voltage (Y)

Display output voltage (E)

Output power factor angle (n)

Display output power (kW)

Display actual motor speed (r)

Display estimate output torque in N-m (t)
Display PG position (G)

10: Display PID feedback in % (b)

11: Display AVIin % (1.)

12: Display ACI in % (2.)

13: Display AUl in % (3.)

14: Display the temperature of heat sink in C (t.)
15: Display the temperature of IGBT in “C (T)
16: The status of digital input (ON/OFF) (i)

17: The status of digital output (ON/OFF) (o)

18: Multi-step speed (S)

19: The corresponding CPU pin status of digital input (i.)
20: The corresponding CPU pin status of digital output

XN HR®W N2

(o)
21: Number of actual motor revolution (PG1 of PG card)
Z

22: Pulse input frequency (PG2 of PG card) (4)

23: Pulse input position (PG2 of PG card) (4.)

24: Pulse position control for whole operation (MI=37
and MI=ON) (P.)

25: Display the present reel diameter under the
tension control in mm (d)

26: Display the present line speed under the tension
control in m/min (L)

27: Display the present tension setting under the
tension control in N (T.)

0

la)
O

Constant/Variable Torque
#00-12 | selection

0: Constant Torque (150%)
1: Variable Torque (120%)

Optimal
¥00-13 | Acceleration/Deceleration
Setting

0: Linear accel./decel.

1: Auto accel., linear decel.

2: Linear accel., auto decel.

3: Auto accel./decel. (auto calculate the accel./decel.
time by actual load)

4: Stall prevention by auto accel./decel. (limited by 01-12
to 01-21)

¥00-23 |Motor Direction Control

0: Enable forward/reverse
1: Disable reverse
2: Disable forward

O
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Group 2 Digital Input/Output Parameters

Pr. Explanation Settings ;:f:l‘;g VF |VFPG |SVC | FOCPG | TQCPG
02-01 | Multi-Function Input 0: no function 1 OO 10O O O
Command 1 (MI1) 1: multi-step speed command 1/multi-step position Ol O 10O @]

(it is Stop terminal for 3- | command 1
wire operation) 2: multi-step speed command 2/ multi-step position olo o] O
command 2
02-02 3: multi-step speed command 3/ multi-step position 2 @] (@]
Multi-Function Input command 3
Command 2 (MI2) 4: multi-step speed command 4/ multi-step position O (@]
command 4
02-03 [ Multi-Function Input 5: Reset 3 O | O O O
Command 3 (MI3) 6: JOG command O[O ]
02-04 [ Multi-Function Input 7: acceleration/deceleration speed inhibit 4 O 10 O
Command 4 (MI4) 8: the 1st, 2nd acceleration/deceleration time selection )OO 10 O
02-05 [ Multi-Function Input 9: the 3rd, 4th acceleration/deceleration time selection 0 )| O D) O
Command 5 (MI5) 10: EF input (Pr.07-36) )] O[O ] O
- i- { el Ke) @) O
02:06 gg:::::g‘g’mr&“‘ 11: B.B. input L I
$§éc)|flc terminal for 12 Output stop ol O[O (@) O
02-23  [Multi-Function Input 13: cancel the setting of the optimal 0 Ol O[O O
Command 7 acceleration/deceleration time
02-24 '\Cﬂgl:-nf::gtg n Input 14: switch between drive settings 1 and 2 o O] OO ©
02-25 '\Cﬂgl:'nf::gt;j n Input 15: operation speed command form AVI o |O]1 OO ©
02-26 '\cﬂgl:-nf::gtf; Input 16: operation speed command form ACI o |O]1 OO ©
02-27 '\Cﬂgl:'nf::gtﬂn Input 17: operation speed command form AUI o |O]1 OO ©
02-28 gﬂ:::—nf::gt;o; Input 18: Emergency Stop (Pr.07-36) 0 (O} O KON BN O
02-29 gﬂ:::—nf::gt;o; Input 19: Digital Up command 0 (O} O K@) @]
02-30 '\CA:l:-nf::gh’lor Input 20: Digital Down command 0 Ol 019 O
21: PID function disabled O]l O[O O
22: clear counter OO O] O o
23: input the counter value (multi-function input Ol O |10 ] O
command 6)
24: FWD JOG command Ol O 101 O
25: REV JOG command )OO 10 O
26: TQCPG/FOCPG mode selection O O
27: ASR1/ASR2 selection ) O
28: Emergency stop (EF1) O 10 ] O
29: Signal confirmation for Y-connection OO0 O
30: Signal confirmation for A-connection O 10 O
31: High torque bias (by Pr.07-29) O[O O O
32: Middle torque bias (by Pr.07-30) 0 10O ] O
33: Low torque bias (by Pr.07-31) O 1O ] ]
34: Enable multi-step position control O O
35: Enable position control D O
36: Enable multi-step position learning function @] @]
(valid at stop)
37: Enable pulse position input command O O
38: Disable write EEPROM function O]l O 101 O O
39: Torque command direction O
40: Force stop O[O 10 O O
41: Serial position clock ]
42: Serial position input O
43: Analog input resolution selection O
44: Enable initial reel diameter Ol O[O O O
45: Reset initial reel diameter 1 Ol O |10 O O
46: Reset initial reel diameter 2 Ol O |10 O O
47: Reset PID control integration of tension Ol O |10 O
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Pr. Explanation Settings ;Zf:l‘;g VF |VFPG SV | Z06PBI[ TQCos
48: Mechanical gear ratio switch O O O
49: Enable Drive ol olo @) O
50: Reserved
Multi-function Output 1 0: No function 1" Ol O 10 O O
~02-11 |RA, RB, RC(Relay1) 1: Operation indication Ol O [O] O O
Multi-function Output 2 2: Operation speed attained 1 Ol O[O O O
~02-12 |MRA, MRC (Relay2) 3: Desired frequency attained 1 (Pr.02-19) Ol O [O] O D)
Multi-function Output 3 |4: Desired frequency attained 2 (Pr.02-21) 0 Ol O 10 @]
w02-13 |(MOT) 5: Zero speed (frequency command) Ol O 1O O
6: Zero speed with stop (frequency command) Ol O[O @]
7: Over torque (OT1) (Pr.06-06~06-08) Ol O 1O O O
8: Over torque (OT2) (Pr.06-09~06-11) Ol O |0 O O
Multi-function Output 4 [9: Drive ready 0 O[O 1O O O
»02-14 = -
(MO2) 10: User-defined Low-voltage Detection O[O O] © O
11: Malfunction indication Ol O O] O O
Multi-function Output 5 12: Mechanical brake release (Pr.02-31) Ol O[O ] O
#02-35 =
(MO3) 13: Overheat olOo O] © O
14: Software brake signal indication Ol O[O @] D
Multi-function Output 6 [ 15: PID feedback error O] O 1O ] O
¥ 02-36 - =
(MO4) 16: Slip error (oSL) O[O 1O O
17: Terminal count value attained (Pr.02-16) Ol O[O ] O
Multi-function Output 7 18: Preliminary count value attained (Pr.02-17) Ol O 1O O O
w02-37 — = =
(MOS5) 19: Baseblock (B.B.) Indication OolOo O] © O
20: Warning output O[O O] © D
Multi-function Output 8 ~ |21: Over voltage warning O] O[O O O
¥ 02-38 o - =
(MOS6) 22: Over-current stall prevention warning O]l O 10 @] O
23: Over-voltage stall prevention warning Ol O 10O
Multi-function Output 9 |24: Operation mode indication O]l O 10 O Q
#02-39 = =
(MO7) 25: Forward command olOo O] ©
26: Reverse command OlO O] O
Multi-function Output 10  [27: Output when current >= Pr.02-32 O[O 1O ]
X 02-40
(MO8) 28: Output when current < Pr.02-32 O]l O 10 O
29: Output when frequency >= Pr.02-33 Ol O[O O
Multi-function Output 11 | 30: Output when frequency < Pr.02-33 Ol O[O @]
w7 02-41 - - = =
(MO9) 31: Y-connection for the motor coil OlO O] O
32: A connection for the motor coil O O] O
Multi-function Output 12 [33: Zero speed (actual output frequency) @] O o]
w0242 a -
(MOA) 34: Zero speed with Stop (actual output frequency) Ol O [O] O
35: Error output selection 1 (Pr.06-23) Ol O |0 O [@)
36: Error output selection 2 (Pr.06-24) Ol O[O @] D
37: Error output selection 3 (Pr.06-25) O]l O 10 @] O
38: Error output selection 4 (Pr.06-26) Ol O[O QO O
39: Position attained (Pr.10-19) O
40: Speed attained (including zero speed) O]l O 10 O
41: Multi-position attained O
42: Crane function Oolo 1o O
43: Motor zero-speed output (Pr.02-43) O
44: Max. reel diameter attained 01 OO O O
45: Empty reel diameter attained oo 10 O O
46: Broken belt detection Ol 010 O O
47: Break release at stop oo 10 O
48: Error PID feedback of tension O]l 0 10| O O
49: Reserved
50: Reserved
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Group 3 Analog Input/Output Parameters

. q Factory]|
Pr. Explanation Settings ISetting VF | VFPG [ SVC | FOCPG | TQCPG
20318 Analog Output 1 0: Output frequency (Hz) 0 O 10O O O O
1: Frequency command (Hz) O 1010 ©) ®)
0321 Analog Output 2 2: Motor speed (Hz) O j/ O f“ f“
3: Output current (rms) O]lO 10O O ]
0324 Analog Output 3 4: Output voltage O [®] O @] @]
5: DC Bus Voltage O O O O ]
6: Power factor OHKS O O O
7: Power O 1010 O ®)
8: Output torque O|lO 10O O O
9: AVI O O O O O
10: ACI O O O O O
11: AUI O10 10 O O
12: g-axis current O[O | O ] ®)
13: g-axis feedback value O lO | O ] O
14: d-axis current O10 10 o o
15: d-axis feedback value ol O O O O
16: g-axis voltage O O O O ]
17: d-axis voltage ol O O O O
18: Torque command O[O | O O O
19: Pulse frequency command O lO | O _ O
Gain for Analog 0~200.0% 1000 O [ O | O O O
#0319 Output 1
w03-20 Analog Output 1 0: Absolute value in REV direction 0 O O O (@) o)
Value in REV : Output OV in REV direction
Direction 2: Enable output voltage in REV direction
Gain for Analog 0~200.0% 1000 | O O @] @] O
~03-22 Output 2
w03-23 Analog Output 2 0: Absolute value in REV direction 0 O O O O O
Value in REV 1: Output OV in REV direction
Direction 2: Enable output voltage in REV direction
Gain for Analog 0~200.0% 1000 | O O @] @] O
#03-25 Output 3
”03-26 Analog Output 3 0: Absolute value in REV direction 0 O O @] O O
Value in REV 1: Output OV in REV direction
Direction 2: Enable output voltage in REV direction
Group 5 Motor Parameters
Pr. Explanation Settings ;:fl'lzg VF |VFPG | svC | FocpG | Tere
05-01  |Full-load Current of 40-120% of drive’s rated current ## | O | O | O O O
Motor 1 (A)
0502 Sj;/e)d power of Motor 1 |0~655.35 #H# O O O
05-06 [Stator Resistance (Rs) [0~65.535Q # HH O O O
of Motor 1
05-07 [Rotor Resistance (Rr) [0~65.535Q # 4 O O O
of Motor 1
05-08 |Magnetizing Inductance |0~6553.5mH ## O @] O
(Lm) of Motor 1
05-09 [Stator inductance (Lx) |0~6553.5mH ## @] O O
of Motor 1
05-13  [Full-load Current of 40-120% ##t | O | O | O O O
Motor 2 (A)
w0514 (T(?;le)d Power of Motor 2|0~655.35 #iH O O O
05-17  |No-load Current of 0- factory setting of Pr.05-01 #iH O O O O
Motor 2 (A)
05-18  |Stator Resistance(Rs) [0~65.535Q i (@] (@] O
of Motor 2
05-19  |Rotor Resistance(Rr) of [0~65.535Q i (@] (@] O
Motor 2
05-20 |Magnetizing Inductance |0~6553.5mH ## @] O O
(Lm) of Motor 2
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Pr. Explanation Settings ngtt&rgy VF | VFPG [-eve || FOGFG [ TOCPS
05-21 Stator Inductance(Lx) [0~6553.5mH ## O O O
of Motor 2
Group 6 Protection Parameters
Pr. Explanation Settings ';:f“l"n’g” VF [VFPG | svc | Focpe | TQePG
/0603 Over-current Stall 00~250% (100%: drive’s rated current) 170 | O [ O | O
Prevention during
Acceleration
Over-current Stall 00~250% (100%: drive's rated current) 170 @] @] O
#08-04 | prevention during
Operation
#06-07 Over-torque Detection |10~250%(100%: drive's rated current) 150 O @] @] O O
Level (OT1)
#06-10 Over-torque Detection | 10~250%(100%: drive's rated current) 150 O @] @] O O
Level (OT2)
w0612 Current Limit 0~250%(100%: drive’'s rated current) 150 O O
06-17  |Present Fault Record |0: No fault 0 O 1010 @) @)
1: Over-current during acceleration (ocA) [©] O ] ] ]
Second Most Recent | 2: Over-current during deceleration (ocd) 0 [©] O ] O ]
06-18 | Fault Record 3: Over-current during constant speed (ocn) O 1O [O ] ]
4: Ground fault (GFF) OlO0lO] O o
Third Most Recent 5: IGBT short-circuit (occ) 0 O O O O O
06-19 | Fault Record 6: Over-curent at stop (ocS) O]l OO O O
7: Over-voltage during acceleration (ovA) [©] O ] O O
06-20 Fourth Most Recent 8: Over-voltage during deceleration (ovd) 0 O @] ] O @]
Fault Record 9: Over-voltage during constant speed (ovn) O |l O[O ] ]
10: Over-voltage at stop (ovS) O 10O [ O O O
11: Low-voltage during acceleration (LvA) O O] 0O O O
06-21 Fifth Most Recent 12: Low-voltage during deceleration (Lvd) O D O O [©]
Fault Record 13: Low-voltage during constant speed (Lvn) O O | O [@) O
14: Low-voltage at stop (LvS) 0 O 10O O O
15: Phase loss (PHL) OlO0lO ] O o
16: IGBT over-heat (0H1) ] @] @] ] O
06-22 [ Sixth Most Recent 17: Heat sink over-heat (oH2)(for 40HP above) 0 O @] @] ] O
Fault Record 18: TH1: IGBT hardware failure (tH1o) oOlo]l0O @) [@)
19: TH2: Heat sink hardware failure(tH20) O 10O O o
20: Fan error signal output O[O ] O O
21: over-load (oL) (when it exceeds 150% rated O O O @] @]
current, 1 min later it will be overload)
22: Electronics thermal relay 1 (EoL1) O O @] O O
23: Electronics thermal relay 2 (EoL2) [©] O @] [©] O
24: Motor PTC overheat (oH3) [©] O ] O O
25: Fuse error (FUSE) O O ] ] @]
26: over-torque 1 (ot1) O 1010 O O
27: over-torque 1 (ot2) O |1 O 8) O o)
28: Reserved
29: Reserved
30: Memory write-in error (cF1) O O]l 0O O O
31: Memory read-out error (cF2) [©] D O O ]
32: Isum current detection error (cd0) Ol O[O ] O
33: U-phase current detection error (cd1) @] O @] ] ]
34: V-phase current detection error (cd2) O O o) O O
35: W-phase current detection error (cd3) O 10O [ O O O
36: Clamp current detection error (Hd0) O 1O [ O O O
37: Over-current detection error (Hd1) [©] O ] O O
38: Over-voltage detection error (Hd2) OlO0 10O O O
39: Ground current detection error (Hd3) O O O O ]
40: Auto tuning error (AuE) O O O
41: PID feedback loss (AFE) O 1010 O @)
42: PG feedback error (PGF1) D O [©]
43: PG feedback loss (PGF2) 9] O O
44: PG feedback stall (PGF3) O ]
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P ) " Factory
i Explanation Settings Setting VF |VFPG| SVC [ FOCPG | TQCPG
45: PG slip error (PGF4) O O
46: PG ref input error (PGr1) O[O | O O O
47: PG ref loss (PGr2) O[O | O O O
48: Analog current input loss (ACE) O O [©] O ]
49: External fault input (EF) O[O | O O O
50: Emergency stop (EF1) O[O | O O O
51: External Base Block (B.B.) O[O | O O O
52: Password error (PcodE) O O O O O
53: Reserved
54: Communication error (cE1) O O [©] O ]
55: Communication error (cE2) O O [©] O ]
56: Communication error (CE3) ] O O O
57: Communication error (CE4) O @) @] @) O
58: Communication Time-out (cE10) O ) [ O D) O
59: PU time-out (cP10) @] D) O D) O
60: Brake transistor error (bF) O O O O ]
61: Y-connection/A-connection switch error (ydc) O[O | O O
62: Decel. Energy Backup Error (dEb) O O @] @] O
63: Slip error (oSL) O[O | O O
64: Broken belt error (bEb) O ) |1 O D) O
65: Error PID feedback signal of tension (tdEv) O O O O ]
Output Frequency for [0.00~655.35 Hz Read-[ O [ O | O O O
06-32 Malfunction only
Output Voltage for  [0.0~6553.5 V Read-| O | O | O O O
06-33 | Malfunction only
DC Voltage for 0.0~6563.5 V Read-| O [ O | O O ©]
06-34 | Malfunction only
Output Current for  [0.00~655.35 Amp Read-| O | O | O O O
06-35 Malfunction only
IGBT Temperature for |0.0~6553.5 °C Read- [ O O @] O O
06-36 Malfunction only
Group 7 Special Parameters
Pr. Explanation Settings ;:;'I"’;gy VF |VFPG | svC | FocpG | TQere
w07-05 |Proportional Gain for [1~500 50 o[ O O
DC Brake
/07-19 Fan Control 0: Fan always ON ] ] 0 OO | O O O
1: 1 minute after AC motor drive stops, fan will be OFF
2: AC motor drive runs and fan ON, AC motor drive
stops and fan OFF
3: Fan ON to run when preliminary heat sink
temperature(around 60°C) attained
4: Fan always OFF
07.27 |Source of Torque 0: Disable 0 O O O
Offset 1: Analog input (Pr.03-00)
2: Torque offset setting
3: Control by external terminal (by Pr.07-29 to Pr.07-
31)
07.35 |Emergency Stop (EF) |0: Coast stop 0 oo | O O O

& Forced Stop
Selection

1: By deceleration Time 1
2: By deceleration Time 2
3: By deceleration Time 3
4: By deceleration Time 4
5: System Deceleration

6: Automatic Deceleration
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Group 8 High-function PID Parameters

Pr. Explanation Settings ';Z?t‘ﬁ]’g VF | VFPG | svc |Focps |TcrG
0: No function
1: Negative PID feedback from external terminal AVI
(Pr.03-00)
2: Negative PID feedback from PG card (Pr.10-15, skip
direction)
Input Terminal for PID [3: Negative PID feedback from PG card (Pr.10-15) 0 0 o A ~
08-00 Feedback 4: Positive PID feedback from external terminal AVI : - g
(Pr.03-00)
5: Positive PID feedback from PG card (Pr.10-15, skip
direction)
6: Positive PID feedback from PG card (Pr.10-15)
0821 | Lension Control 0: Disable 0 O] O
Selection 1: Tension closed-loop, speed mode O] O
2: Line speed closed-loop, speed mode o] O
3: Reserved
4: Tension open-loop, torque mode O
Wind Mode 0: Rewind 0 ol © |0 O O
08-22 1: Unwind
Mechanical Gear A [1-65535 100 (O] O | O O O
08-23 |4t Reel
Mechanical Gear B [1-65535 100 (O] O | O O O
08-24 |51 Motor
Proportional Gain 1 [0.0~1000.0 5.0 |O| O | O O
#0829 | ¢ Tension PID P
Integral Time of 0.00~500.00 sec 100 (O] O | O O
#0830 | tension PID |
Proportional Gain 2 [0.0~1000.0 50.0 O O O
#0832 | ¢ Tension PID P
Integral Time 2 of 0.00~500.00 sec 1.00 O |10 O
#0833 | rension PID |
08.36 | Tension/Line Speed  |0~100.00% 2000 |O| O | O O
PID Output Limit
08-40 Pulse Number for 0.0~6000.0 pulse/m 0.0 ol O O O O
Each Meter
08-41 Current Line Speed 0.0~3000.0m/min 0.0 ol O O O O
08-46 Initial Reel Diameter  |0.0~6000.0mm 1.0 Ol O O @] O
08-47 Initial Reel Diameter 1 |0.0~6000.0mm 1.0 O o) (@] @] O
08-48 Initial Reel Diameter 2 |0.0~6000.0mm 1.0 O O (@) O O
0855 |Smart Start Function 0: Disable 1 ol O O O
1: Enable
2: In unwind mode, rewind in reverse direction
08-61 Allowance 1.0~6000.0mm 1000 |O| O @] O
Difference of Reel
Diameter of Broken
Belt Detection
08-64 |Allowance Error 0.0~10.0 sec 0.5 ol O O O
Detection Time of
Tension/Line Speed
PID Feedback
08-65 Error Treatment of 0: Warn and keep operation 0 O O O O
Tension/Line Speed |1: Warn and coast to stop
PID Feedback 2: Warn and ramp to stop
Group 9 Communication Parameters
" q [Factory|
Pr. Explanation Settings Settin VF [VFPG| SVC | FOCPG | TQCPG
09-22 Display Digital Value |[0~4095 Read- | O O O O O
of Analog Output 2 only
09-23 Display Digital Value [0~4095 Read- | O O O O O
of Anﬁlog Output 3 only
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[Factory|

Pr. Explanation Settings ISetting VF |VFPG | SVC | FOCPG | TQCPG
#10-02 Encoder Feedback 0: Warn and keep operation 2 O @] O
Fault Treatment arn and ramp to stop
2: Warn and coast to stop
Detection Time for 0.00~10.0 sec 1.0 O O O
#1003 | encoder Feedback
Fault
" ASR (Auto Speed 0~40 10 @) O O
#10-04 Regulation) Control
(P)1
#10-05 ASR (Auto Speed 0.000~10.000 sec 0.100 (@] O O
Regulation) Control (I)
1
" ASR (Auto Speed 0~40 10 @) O O
#10-06 Regulation) Control
(P)2
w1007 ASR (Auto Speed 0.000~10.000 sec 0.100 (@] @] O
Regulation) Control (I)
2
ASR 1/ASR2 Switch 5.00~600.00Hz 7.00 (@] O O
~ 1008 Frequency
#10-09 Low Pass Filter Time |0.000~0.350 sec 0.008 O O
of ASR Output
~120% (0- di =
#10-10 Encoder Stall Level 0~120% (O: disable) 115 O O
Encoder Stall 0.0~2.0 sec 0.1 O O
#1011 | Detection Time
#10-12 Encoder Slip Range |0~50% (0: disable) 50 O @]
Encoder Slip 0.0~10.0 sec 0.5 (@] @]
#1013 | Detection Time
#10-14 Encoder Stall and Slip |0: Warn and keep operation 2 O O
Error Treatment 1: Warn and ramp to stop
2: Warn and coast to stop
Electrical Gear A 1~5000 100 O @]
#1017 | (561 of PG card)
Electrical Gear B 1~5000 100 O O
#10-18 | (562 of PG card)
Positioning for 0~65535 pulses 0 O O
#1019 |gncoder Position
Range for Encoder 0~20000 pulses 10 O O
#1020 |position Attained
w1021 |P Gain of Zero Speed [0~40 10 O O O
1022 |1 Gain of Zero Speed | 0-000~10.000 sec 0.100 @) @) @)
Feed Forward Gain 0~100 30 9] O
~10-23 of APR
Deceleration Time for [0.00~600.00 sec/00~6000.0 sec 3.00 O O
~10-24
Internal 3.0
Position/Waiting Time
for Switching Max.
Frequency
Mechanical Gear at 1~65535 100 9} O O
#1027 | oad AL
Mechanical Gear at 1~65535 100 9} O O
#1028 |\iotor BL
Mechanical Gear at 1~65535 100 O O O
#1029 || oad A2
210-30 Mechanical Gear at | 1~65535 100 O O O

Motor B2
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4

Group 11 Advanced Parameters

" [Factory| )
Pr. Settings Setting| TQCPG
bit 0: Auto tuning for ASR and APR 0
bit 1: Inertia estimate (only for FOCPG mode)
11-00 System Control bit 2: Zero Servo
bit 3: Reserved
Speed Feed Forward [0~100% 0
»11-10 Ga_in
Version 2.07
(17, Explanation Settings Factory TEERE
Setting
08-21 Tension Control Selection |0: Disable 0 O O O
1: Tension closed-loop, speed mode O O O
2: Line speed closed-loop, speed mode O O O
3: Tension close-loop, torque mode [6)

4: Tension open-loop, torque mode

[@)
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4.3 Description of Parameter Settings

Group 0 User Parameters
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A This parameter can be set during operation.

D Ve

el

[o[sZe[0l Identity Code of the AC Motor Drive

Control
mode

VF

VFPG

svC

FOCPG TQCPG

Factory setting: ##

Settings

Read Only

[osEei Rated Current Display of the AC Motor Drive

Control
mode

VF

VFPG

svC

FOCPG TQCPG

Factory setting: ##

Settings

Read Only

(B8] Pr. 00-00 displays the identity code of the AC motor drive. The capacity, rated current,

rated voltage and the max. carrier frequency relate to the identity code. Users can use

the following table to check how the rated current, rated voltage and max. carrier

frequency of the AC motor drive correspond to the identity code.

O Pr.00-01 displays the rated current of the AC motor drive. By reading this parameter the

user can check if the AC motor drive is correct.

(B8] The factory setting is rated current for the constant torque and can be set in Pr.00-12.

230V Series
kW 0.75 1.5 2.2 3.7 5.5 7.5 11 15 18.5 22 30 37
HP 1.0 2.0 3.0 5.0 7.5 10 15 20 25 30 40 50
Pr.00-00 4 6 8 10 12 14 16 18 20 22 24 26
Rated Current
for Constant 5 7.5 11 17 25 33 49 65 75 90 120 146
Torque (A)
Rated Current
for Variable 6.3 9.4 138 [ 213 | 313 | 413 | 613 | 813 | 9338 113 150 183
Torque (A)
Max. Carrier 15kHz 9KHz
Frequency
460V Series
kW 075 |15 |22 |37 |55 |75 [ 11 15 185 | 22 |30 |37 [45 | 55 75
HP 1.0 |20 |30 |50 [75 |10 |15 |20 [ 25 30 |40 | 50 | 60 75 [100
Pr.00-00 5 7 9 11 13 15 |17 |19 [ 21 23 |25 |27 |29 31 33
Rated Current
for Constant 3 4.2 6 85 | 13 18 | 24 | 32 38 (45 |60 |73 | 91 | 110 | 150
Torque (A)
Rated Current
for Variable 38 |53 |75 [10.6 |16.3 (225 | 30 | 40 |47.5 [56.3 | 75 |91.3 |1138 [ 138 | 188
Torque (A)
Max. Carrier
15kHz 9kHz 6kHz
Frequency
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(o XMl Parameter Reset =

Crggg:' VF  VFPG SVC FOCPG TQCPG Factory setting: 0
Settings 0 No Function
1 Read Only
2 Enable Group 11 Parameters Setting
8 Keypad Lock
9 All parameters are reset to factory settings (50Hz, 220V/380V)

-
o

All parameters are reset to factory settings (60Hz, 220V/440V)

[ When itis set to 1, all parameters are read only except Pr.00-00~00-07 and it can be
used with password setting for password protection.
[ This parameter allows the user to reset all parameters to the factory settings except the

fault records (Pr.06-17 ~ Pr.06-22).
50Hz: Pr.01-01 is set to 50Hz and Pr.01-02 is set to 230V or 400V.

60Hz: Pr.01-01 is set to 60Hz and Pr.01-02 is set to 230Vor 460V.

4 When Pr.00-02=08, the KPV-CEOL1 keypad is locked and only Pr.00-02 can be set. To
unlock the keypad, set Pr.00-02=00.

B8] When Pr.00-02 is set to 1 or 8, Pr.00-02 setting should be set to 0 before setting to other
setting.

[ After setting Pr.00-02 to 2, it can display group 11 to re-connect the keypad after

disconnection or re-power on after the power off.

[(sXokJW ~ Start-up Display Selection

Crggg:' VF  VFPG SVC FOCPG TQCPG Factory setting: 0

Settings 0 Display the frequency command value. (LED F)
1 Display the actual output frequency (LED H)
2 Multifunction display, see Pr.00-04 (LED U)
3 Display the output current (A)

0 This parameter determines the start-up display page after power is applied to the drive.
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» Content of Multi-Function function Display

Cn‘zggg' VF  VFPG SVC FOCPG TQCPG Factory setting: 0
Settings 0  Display the output current in A supplied to the motor Y [ E‘S.’:}
1 Display the counter value which counts the number of - T3]
pulses on TRG terminal (c) o LS

10

11

12

13

14

15

16

Display actual output frequency (H) with PG feedback/
Display actual electric output frequency without PG
feedback.

Display the actual DC BUS voltage in VDC of the AC
motor drive (U)

Display the output voltage in VAC of terminals U, V, W
to the motor (E)

Display the power factor angle in ° of terminals U, V, W
to the motor (n)

Display the output power in kW of terminals U, V and W
to the motor (P)

Display the actual motor speed in rpm (enabled when
using with PG card) (r00: positive speed; -00: negative
speed)

Display the estimated value of torque in Nm as it relates
to current (t0.0: positive torque; -0.0: negative torque)

Display PG position (refer to NOTE1)

Display analog feedback signal value in % (b)

Display the signal of AVI analog input terminal in %.

Range 0~10V corresponds to 0~100%. (1.) (refer to " "_-4'_1_1
NOTE 2)

Display the signal of ACI analog input terminal in %.

Range 4~20mA/0~10V corresponds to 0~100%. (2.) M cC. Lo
(refer to NOTE 2)

Display the signal of AUl analog input terminal in %.

Range -10V~10V corresponds to -100~100%. (3.) (refer [ T

to NOTE 2)

Display the temperature of heat sink in °C. (t.)

Display the temperature of IGBT in °C (T)

Display digital input status ON/OFF (Pr.02-10) (i) (refer
to NOTE 3)
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(([ZeZ ~ Content of Multi-Function function Display

Display digital output status ON/OFF (Pr.02-15) (0)

7 (refer to NOTE 4) v UK

18 Display multi-step speed (S)

19 The corresponding CPU pin status of digital input (i.) o
(refer to NOTE 3) v IR

The corresponding CPU pin status of digital output (0.) CCCC
20 (refer to NOTE 4) Hotfih

Number of actual motor revolution (PG1 of PG card).

21 When the motor direction is changed or drive is stop,
the counter will start from 0 (display will be changed to
0) (Max. 65535) (Z)

22 Pulse input frequency (PG2 of PG card) (4)

23 Pulse input position (PG2 of PG card) (max. 65535) (4.) 4 I
24 Pulse position control for whole operation (MI=37 and
MI=ON) (P.) (refer to NOTE5)

25 Display the present reel diameter under the tension
control in mm (d)

Display the present line speed under the tension control

26

in m/min (L)
27 Display the present tension setting under the tension ol )
control in N (T.) o W (%]

[@

When Pr.10-00 is set to 1000 and Pr.10-01 is set to 1/2, the display range for PG feedback will
be from 0 to 4000.
When Pr.10-00 is set to 1000 and Pr.10-01 is set to 3/4/5, the display range for PG feedback
will be from 0 to 1000.
Home position: If it has Z phase, Z phase will be regarded as home position. Otherwise, home
position will be the encoder start up position.

2. It can display negative values when setting analog input bias (Pr.03-03~03-08).
Example 1: assume that AVI input voltage is 0V, Pr.03-03 is 10.0% and Pr.03-06 is 4 (Serve
bias as the center), the display will be .
Example 2: when AUI input voltage is -10V, it will display - iCoo]

3. Example: If REV, MI1 and MI6 are ON, the following table shows the status of the terminals.
0: OFF, 1: ON
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Terminal|MI14 |MI13 [MI12|MI11 [MI10|MI9 [MI8 |MI7 |MI6 [MI5 |MI4 (MI3 |[MI2 [MI1 |REV [FWD

Status 0 0 0 0 0 00| 0O 1 0O|j0|0]|O 1 1 0

If REV, MI1 and MI6 are ON, the value is 0000 0000 1000 0110 in binary and 0086H in HEX.
When Pr.00-04 is set to “16” or “19”, it will display “0086” with LED U is ON on the keypad KPV-
CEO1. The setting 16 is the status of digital input by Pr.02-10 setting and the setting 19 is the
corresponding CPU pin status of digital input. User can set to 16 to monitor digital input status
and then set to 19 to check if the wire is normal.

Assume that MRA: Pr.02-11 is set to 9 (Drive ready). After applying the power to the AC motor
drive, if there is no other abnormal status, the contact will be ON. The display status will be

shown as follows.

Terminal Reserved Reserved Reserved MO2(MO1| RA | MRA

Status O|O‘O‘O 0’0‘0‘0 0‘0‘0|00 0 0 1

At the meanwhile, if Pr.00-04 is set to 17 or 20, it will display 0001 with LED U is ON on the
keypad. The setting 17 is the status of digital output by Pr.02-15 setting and the setting 20 is the
corresponding CPU pin status of digital output. User can set 17 to monitor the digital output
status and then set to 20 to check if the wire is normal.

When Pr.00-04 is set to 24, user can get the difference between the pulse command and actual

motor position to adjust Pr.11-18 by this display.

(o[oZ0lSll ~ User Defined Coefficient K

Cn‘:ggg' VF  VFPG SVC FOCPG TQCPG Factory setting: 0
Settings Digit 4: decimal point number (0 to 3)
Digit 0-3: 40 to 9999
(28] It is used digital setting method

Digital 4: decimal point number (0: no decimal point, 1: 1 decimal point and so on.)
Digit 0-3: 40 to 9999 (the corresponding value for the max. frequency).

Digital4 3 2 1 0

- EslaTalalm
il Lrsiis

[
Lcorrespondmg value
decimal point number

For example, if use uses rpm to display the motor speed and the corresponding value to the 4-pole
motor 60Hz is 1800. This parameter can be set to 01800 to indicate that the corresponding value for
60Hz is 1800rpm. If the unit is rps, it can be set 10300 to indicate the corresponding value for 60Hz is
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30.0 (a decimal point).

[osL0[SI Software Version

Crgggrgl VE VFPG SVC FOCPG TQCPG Factory setting: Read Only
Settings Read Only
Display #.#H
((eEoram ~ Password Input Unit: 1
Cmoggg' VF  VFPG SVC FOCPG TQCPG Factory setting: 00

Settings 1 to 9998 and 10000 to 65535

Display 00~02 (times of wrong password)

[ The function of this parameter is to input the password that is set in Pr.00-08. Input the
correct password here to enable changing parameters. You are limited to a maximum of
3 attempts. After 3 consecutive failed attempts, a blinking “PcodE” will show up to force
the user to restart the AC motor drive in order to try again to input the correct password.

[ When forgetting password, you can decode by setting 9999 and press button and
repeat it again (setting 9999 and press button [®2~ ggain). Please note that all the

settings will be set to factory setting.

(eEeSl ~ Password Set Unit: 1

Contol  VE VFPG SVC FOCPG TQCPG Factory setting: 00
Settings 1 to 9998 and 10000 to 65535
Display 00 No password set or successful input in Pr. 00-07
01 Password has been set

0 To set apassword to protect your parameter settings.
If the display shows 00, no password is set or password has been correctly entered in
Pr.00-07. All parameters can then be changed, including Pr.00-08.
The first time you can set a password directly. After successful setting of password the
display will show 01 which means password protection is now effective. And all the
parameters will display 0 (except Pr00-07 and Pr00-08) and cannot be modified.
Be sure to record the password for later use.

To cancel the parameter lock, set the parameter to 00 after inputting correct password
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into Pr. 00-07. The password consists of min. 2 digits and max. 5 digits.

(28] How to make the password valid again after decoding by Pr.00-07:
Method 1: Re-input original password into Pr.00-08 (Or you can enter a new password if you
want to use a changed or new one).

Method 2: After rebooting, password function will be recovered.

Password Decode Flow Chart

Password Setting Decoding Flow Chart
00-08 00-08 [00-07
Displays 01when Displays 00 when Correct Password Incorrect Password
entering c_orrecl entering correct
password into password into
Pr.00-08. Pr.00-07.
00-08| 00-07
All parameters| Forgetting
will display 0 | passwrod
and cannot be Displays 00 when 3chances to enter the correct
modified. 00-07 entering correct password.
password into 1st time displays "01"if
Pr.00-07. password is incorrect.
2ndtimedisplays "02", if
After entering 9999, press | Gam password is incorrect.
. . 3rd time displays "P code"
and repeat it again (enter 9999, (blinking)

press @ to decode. The

parameter setting will be set to o " ered
. e password was entere
factory setting. incorrectly after three tries,
the keypad will be locked.
Turn the power OFF/ON to
re-enter the password.

 Energy Saving Gain Unit: 1

Control Factory setting: 100%
mode

Settings 10~1000 %

(B8] When Pr.00-19 is set tol, this parameter can be used for energy saving. The setting
should be decreased when the energy saving is not well. When the motor is vibrated,

the setting should be increased.

(VOO Control Method

Contol  vE  VFPG  SVC FOCPG TQCPG Factory setting: 0

Settings 0 V/f control
1 V/f + Encoder (VFPG)
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2 Sensorless vector control (SVC)

3 FOC vector control + Encoder (FOCPG)
4 Torque control + Encoder (TQCPG)

This parameter determines the control method of the AC motor drive:

Setting 0: user can design V/f ratio by requirement and control multiple motors
simultaneously.

Setting 1: User can use PG card with Encoder to do close-loop speed control.
Setting 2: To have optimal control characteristic by auto-tuning.

Setting 3: To increase torque and control speed precisely. (1:1000)

Setting 4: To increase accuracy for torque control.

When Pr.00-10 is set to 3, FOCPG control diagram is shown as follows.

11-10

Speed Feed
Forward Gain

oo-20%)—» ASR
° 10-09
Pr.11-00 Bit 0=0 90T,
10-04~10-07, nooffset
Pr11-00 é_(:—gj;10-22 by analoginput (Pr.03-00
- 1; 02~11-04, TaBi@s torque offset setting (Pr. 0f7-28
11'10 11'11 : controlled by external terminals (Pr.07-29 toPr.07-31)
07-27
command
> Encoder
B 10-00
curren 10-01
flux weakening curve command limit
currentfeedback
actualfrequency

Control Diagramforthe Vector + Torque

4-54



Chapter 4 Parameters | [T2H7=d

(28] Position control diagram

i | D — kd
. dt
position 11-17 10-23
command| A | |
B +
Electrical gear kp + speed
10-17 command
10-18 11-00 bit 0=0
position 11-18
feedback or 11-00 bit 0=1

11-11

0 When Pr.00-10 is set to 4, TQCPG control diagram is shown as follows.

no offset

by analog input (Pr.03-00)

torque offset setting (Pr. 07-28)

controlled by external terminals (Pr.07-29to Pr.07-31)

torque
command
07-21

07-24 or 00-20
speed limit —* %ﬂspeedtorque
orcommand %3 N torque limit 10-09 |mode switch
Pr.11-00Bit 0=0 07-32-07-35
10-04~10-07,
- 10-21~10-22
Pr.11-00Bit 0=1
11-02~11-04,
11-10~11-11

J

flux weakening curve

torque command

Curren
control

Current
measure/Current feedbac

Control Diagram for the Torque + Encoder

Id

actual frequency

V&R \//f Curve Selection

Control VE VEPG Factory setting: 0
mode

Settings 0  V/fcurve determined by group 01
1 1.5 power curve

2 Square curve

(28] When it is set to 0, the V/f curve setting for the motor 1 is according to Pr.01-01~Pr.01-
08 and
Pr. 01-35~01-42 are for the motor 2.



Chapter 4 Parameters | [Ta-2 74
Zid

28] When setting to 1 or 2, the settings of the 2" voltage/frequency and the 3

voltage/frequency are invalid.
01-02 voltage%
1

T T
70 1.5 Power curve

A
Square curve

10 I
0 20 40 60 80

o

~
o
©01-01 Frequency%

VWAl » Constant/Variable Torque Selection

Control
mode

VF  VFPG SVC FOCPG Factory setting: 0

Settings 0 Constant Torque (150%)
1 Variable Torque (120%)

[a] When “1” is selected, the oL level is 120% of rated drive current. All other overload

ratings will not change, example: 150% of rated drive current for 60 seconds.

XK » Optimal Acceleration/Deceleration Setting

Control VE VFPG SVC FOCPG
mode

Factory setting: 0

Settings 0 Linear accel./decel.
1 Auto accel., linear decel.

2 Linear accel., auto decel.
3 Auto accel./decel. (auto calculate the accel./decel. time by actual load)

4 Stall prevention by auto accel./decel. (limited by 01-12 to 01-21)

8] It can decrease the drive’s vibration during load starts and stops by setting this
parameter. Also it will speed up to the setting frequency with the fastest and smoothest
start-up current when it detects small torque. At deceleration, it will auto stop the drive
with the fastest and the smoothest deceleration time when the regenerated voltage of

the load is detected.
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Frequency
01-00f---=--—--- VA |
Max. (1) \ !
Frequency : | |
1 1
® i ! ! @ When Pr.00-13is setto 0.
i ! ! @ When Pr.00-13is setto 3.
1
: i i
Min. | :
Frequency : ) H
01-05 - i L) Time
<« accel. time P g-decel. time Ppi
01-12] 01-14 [ 01-13 [ 01-15 |
01-16 | 01-18 01-17 § 01-19

Accel./Decel. Time

(([oZ P9l Time Unit for Acceleration/Deceleration and S Curve

Control Factory setting: 0

VF  VFPG SVC FOCPG
mode
Settings 0 Unit: 0.01 second
1 Unit: 0.1 second
O This parameter determines the time unit for the Acceleration/Deceleration setting. Refer

to Pr.01-12 ~ Pr.01-19 (accel./decel. Time 1 to 4), Pr. 01-20~Pr.01-21 (JOG accel./decel.
Time) and Pr. 01-24~Pr.01-27 (S curve accel./decel. Time).

(/oSN ISHN Reserved

(OB SI Reserved

Unit: 1

[NV VE »~ Carrier Frequency

Control Factory setting: 10

VF VFPG SVC FOCPG TQCPG
mode
Settings 1~15kHz
0 This parameter determinates the PWM carrier frequency of the AC motor drive.
230V/460V Series
Models 1-5HP 7.5-25HP 30-60HP 75-100HP
0.75-3.7kW 5.5-18.5kW 22-45kW 55-75Kw
Setting Range 01~15kHz 01~15kHz 01~09kHz 01~06kHz
Factory Setting 10kHz 9kHz 6kHz 6kHz
. Electromagnetic Heat c
oy | “Soe: | Nosesriesase odpaion] e
1kHz Significant Minimal Minimal AANA
8kHz ]
15kHz Avﬁvﬁvﬂv
Minimal Significant Significant
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0 From the table, we see that the PWM carrier frequency has a significant wifliehcelonhe

electromagnetic noise, AC motor drive heat dissipation, and motor acoustic noise.

LUNEI v Auto Voltage Regulation (AVR) Function

Cn?ggg' VE  VFPG SVC FOCPG TQCPG Factory setting: 0

Settings 0 Enable AVR
1 Disable AVR

2 Disable AVR when deceleration stop

[ma] It is used to select the AVR mode. AVR is used to regulate the output voltage to the
motor. For example, if V/f curve is set to AC200V/50Hz and the input voltage is from 200
to 264VAC, the output voltage won’t excess AC200V/50Hz. If the input voltage is from
180 to 200V, the output voltage to the motor and the input voltage will be in direct
proportion.

0 When setting Pr.00-18 to 1 during ramp to stop and used with auto accel./decel.
function, the acceleration will be smoother and faster.

(8] It is recommended to set Pr.00-18 to O (enable AVR) when the control mode is FOCPG

or TQCPG.
RSN » Auto Energy-saving Operation
Control Factory setting: 0
Tode VF  VFPG SVC FOCPG y g

Settings 0 Disable
1 Enable

(8] When the Auto Energy-saving function is enabled, the drive will operate with full
voltage during acceleration and deceleration. At constant speed, the AC drive will
calculate the optimal output voltage value for the load. It is possible for the output
voltage to be 25% below Maximum Output Voltage during auto energy-saving operation.
This function should not be used with variable loads or continuous rated output loads.

B8] When output frequency is constant, i.e. constant operation, the output voltage will be
auto decreased with load reduction. To make the AC motor drive runs under the energy-

saving with the minimum value of the product of voltage and current.
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Output Voltage

L

|
The maximum outputfoltage
reduction is 25%. H

75%(~=======

Frequency

Auto Energy-saving Operation

W7l » Source of the Master Frequency Command

Control VE VFPG SVC FOCPG
mode

Factory setting: 0

Settings 0  Digital keypad (KPV-CE01)

1 RS-485 serial communication

2 External analog input (Pr. 03-00)

3 External UP/DOWN terminal

4 Pulse input without direction command (Pr.10-15 without direction)

5  Ppulse input with direction command (Pr.10-15)

(28] This parameter determines the drive’s master frequency source.

[ Whenitis setto 0, it will display “PU".

W7ARl » Source of the Operation Command

Control v \yrpg  SVC  FOCPG TQCPG
mode

Factory setting: 0

Settings 0 Digital keypad (KPV-CEO01)
1 External terminals. Keypad STOP disabled.

2 RS-485 serial communication (RJ-11). Keypad STOP disabled.

(28] When Pr.00-21 is set to 1, it also needs to set Pr.00-20 and Pr.00-21 to 0. After pressing

PU key to make LED PU to be light, RUN, JOG and STOP key are valid now.

S 2¥28 » Stop Method

Control v \yrpg  SVC  FOCPG TQCPG
mode

Factory setting: 0

Settings 0 Ramp to stop

1 Coast to stop
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Ve |

28] The parameter determines how the motor is stopped when the AC motortive receives
avalid stop command.
Frequency Frequency
Output
Output
Frequency 1 F;Jegnzjency
Mot H
Rotation : N otonon
Speed : Speed
1
1
1
1
1
1
1
1
i
1
— Time - = Time
I Stops accordingto ! Freerunning |
Operation decelerationtime 1 Operation to stop |
Command RUN sSTOP i Command RUN STOP |
p— 1
Ramp to Stop and Coast to Stop
Ramp to stop: the AC motor drive decelerates from the maximum output frequency (Pr. 01-
00) to minimum output frequency (Pr. 01-09) according to the deceleration time and then
stop.
Coast to stop: the AC motor drive stops the output instantly upon a STOP command and
the motor free runs until it comes to a complete standstill.
(1) It is recommended to use “ramp to stop” for safely of personnel or to prevent material
from being wasted in applications where the motor has to stop after the drive is stopped.
The deceleration time has to be set accordingly.
(2) If the motor free running is allowed or the load inertia is large, it is recommended to
select “coast to stop”. For example, blowers, punching machines and pumps.
0 The stop method of the torque control is also set by Pr.00-22.

(VXM » Motor Direction Control

Cnfggg' VF  VFPG SVC FOCPG TQCPG Factory setting: 0
Settings 0 Enable forward/reverse
1 Disable reverse
2 Disable forward
28] This parameter enables the AC motor drives to run in the forward/reverse Direction. It
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Group 1 Basic Parameters

Maximum Output Frequency Unit: 0.01
cmogzjrgl VE VFPG SVC FOCPG TQCPG Factory setting: 60.00/50.00
Settings 50.0 to 600.00Hz

(B8] This parameter determines the AC motor drive’s Maximum Output Frequency. All the
AC motor drive frequency command sources (analog inputs 0 to +10V, 4 to 20mA and -

10V to +10V) are scaled to correspond to the output frequency range.

[okEl0NAm 1st Output Frequency Setting 1

(oINSl 1st Output Frequency Setting 2 Unit: 0.01

cmogggl VE VFPG SVC FOCPG TQCPG Factory setting: 60.00/50.00
Settings 0.00~600.00Hz

(B8] These are for the base frequency and motor rated frequency.

0 This value should be set according to the rated frequency of the motor as indicated on
the motor nameplate. If the motor is 60Hz, the setting should be 60Hz. If the motor is
50Hz, it should be set to 50Hz.

(28] Pr.01-35 is used for the application occasion that uses double base motor.

[okEloral 1st Output Voltage Setting 1

[(AECTol 15t Output Voltage Setting 2 Unit: 0.1
Control e yEpG  SVC FOCPG TQCPG
mode
Settings 230V series 0.1 to 255.0V Factory Setting: 220.0
460V series 0.1 to 510.0V Factory Setting: 440.0
(28] These are for the base frequency and motor rated frequency.
(B8] This value should be set according to the rated voltage of the motor as indicated on the

motor nameplate. If the motor is 220V, the setting should be 220.0. If the motor is 200V,
it should be set to 200.0.

(B8] There are many motor types in the market and the power system for each country is
also difference. The economic and convenience method to solve this problem is to
install the AC motor drive. There is no problem to use with the different voltage and

frequency and also can amplify the original characteristic and life of the motor.
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2nd Output Frequency Setting 1

Onit P9

Crggggl VE VEPG Factory setting: 0.50
Settings 0.00~600.00Hz
#2nd Output Voltage Setting 1 Unit: 0.1
Contol Ve VvFPG
Settings 230V series 0.1 to 255.0V Factory Setting: 5.0
460V series 0.1 to 510.0V Factory Setting: 10.0
2nd Output Frequency Setting 2 Unit: 0.01
Crggggl VE VFPG Factory setting: 0.50
Settings 0.00~600.00Hz
#2nd Output Voltage Setting 2 Unit: 0.1
Contiol - ve  VvFPG
Settings 230V series 0.1 to 255.0V Factory Setting: 5.0
460V series 0.1to 510.0V Factory Setting: 10.0
3rd Output Frequency Setting 1 Unit: 0.01
Crggggl VE VEPG Factory Setting: 0.50
Settings 0.00~600.00Hz
» 3rd Output Voltage Setting 1 Unit: 0.1
Crgggé" VE  VFPG
Settings 230V series 0.1 to 255.0V Factory Setting: 5.0
460V series 0.1to 510.0V Factory Setting: 10.0
3rd Output Frequency Setting 2 Unit: 0.01
Crﬁggé" VE VEPG Factory Setting: 0.50
Settings 0.00~600.00Hz
» 3rd Output Voltage Setting 2 Unit: 0.1
Crggggl VE  VFPG
Settings 230V series 0.1 to 255.0V Factory Setting: 5.0
460V series 0.1to 510.0V Factory Setting: 10.0

(AEOral 4th Output Frequency Setting 1

Unit: 0.01

Control
mode

VF

VFPG SVC FOCPG

Factory Setting: 0.00

Settings

0.00~600.00Hz
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(IS ~ 4th Output Voltage Setting 1 Unit: 0.1
Control VE VEPG
mode
Settings 230V series 0.1 to 255.0V Factory Setting: 0.0
460V series 0.1t0 510.0V Factory Setting: 0.0
[okE¥NR 4th Output Frequency Setting 2 Unit: 0.01
cm"ggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 0.00

Settings 0.00~600.00Hz

(VIR YAl ~ 4th Output Voltage Setting 2 Unit: 0.1
Control V= VEPG
mode
Settings 230V series 0.1 to 255.0V Factory Setting: 0.0
460V series 0.1to 510.0V Factory Setting: 0.0

0 V/fcurve setting is usually set by the motor’s allowable loading characteristics. Pay
special attention to the motor’s heat dissipation, dynamic balance, and bearing lubricity,
if the loading characteristics exceed the loading limit of the motor.

(28] For the VI/f curve setting, it should be Pr.01-01> Pr.01-03> Pr.01-05> Pr.01-07. There is no
limit for the voltage setting, but a high voltage at the low frequency may cause motor
damage, overheat, stall prevention or over-current protection. Therefore, please use the
low voltage at the low frequency to prevent motor damage.

(28] Pr.01-35 to Pr.01-42 is the V/f curve for the motor 2. When multi-function input terminals
Pr.02-01 to Pr.02-14 is set to 14 and enabled or switch to the A-connection, the AC
motor drive will act as the 2nd V/f curve.

O The V/f curve for the motor 1 is shown as follows. The V/f curve for the motor 2 can be

deduced from it.

Voltage outout F Output Frequency
1st Output 0111 utput Frequency 4 4o Upper Limit
Voltage SS%“?)% T lLowerlimit T
2nd Output Frequency output.

Voltage Setting ianges ||nr'17|tf=zt|on |
01-0: 4——————————RegularV/f Curve

3rd Output « ' gpecialV/fiCure

Voltage Settin:
9 01-0%

4th Output

Voltage Setting / i ! j Frequency
01-08 01-07 01-09 01-05 01-03  01-01 01-00
4th Freq. 3rdFreq. 1stFreq.  Maximum Output
Start Freq. 2nd Freq. Frequency

V/f Curve
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mStart Frequency Onit D97

cmogggl VE VEPG  SVC FOCPG Factory Setting: 0.50

Settings 0.00~600.00Hz

28] When start frequency is higher than the min. output frequency, drives’ output will be
from start frequency to the setting frequency. Please refer to the following diagram for
details.

(8] Fcmd=frequency command,

Fstart=start frequency (Pr.01-09),
fstart=actual start frequency of drive,
Fmin=4th output frequency setting (Pr.01-07/Pr.01-41),

Flow=output frequency lower limit (Pr.01-11)

NO
Fcmd>Fmin by Pr.01-34

fstart=Fmin

Hz
Femd

Fmin
Fstart

fstart=Fstart

i operation after
| start-up NO

Flow=0

YES| by
— *| Pro1-34
by NO
Pr.01-34
=
Hz Hz
60Hz H=Flow
Femd H=Fcmd1 Flow > Flow>Fcmd1

Fcmd1 Fecmd1>Flow&  Fomd1|-

Fstart|---- Fmin|—- Fcmd1>Fmin Fmin |-
Fmin|-- Fcmd2|—- Femd2
Time
Time by Pr.01-34
by Pr.01-34 Fmin>Fcmd2

Fcmd2>Flow&

T
i
i
i
3
Tinfe  Flow|-—
i
i
| Fcmd2<Fmin
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NO
Fecmd>Fmin>——| by Pr.01-34

yYES

p NO .
Fstart>Fmin>——| fstart=Fmin

vYES

fstart=F start

Fstart|—-
Time

i operation after

| start-up NO

Flow=0

Fcmd>Flow

} YES| by
‘ — | Pr.o1-34
3 by NO
I Pro1-34 [©
i H=Fcmd Hz
Hz 1 2 60Hz
i 60Hz H=Flow
Femdl|-----—----— i H=Fcmd1 Flow [--------- — Flow>Fcmd1
i Femd1 Fcmd1>Flow & Fomd1l—- >Fmin
Fstart|---- { Fmin|-—- Fcmd1>Fmin Emin—
Fmin|-— | (Peme == Femd2f— _
Time Flow|— L= Time
| Time by Pr.01-34
i by Pr.01-34 Fmin>Fcmd2
| Fcmd2>Flow &
| Fcmd2<Fmin
Output Frequency Upper Limit Unit: 0.01
cnggggl VE VEPG  SVC FOCPG Factory Setting: 600.00
Settings 0.00~600.00Hz
(oA KRl Output Frequency Lower Limit Unit: 0.01
Control VE VEPG  SVC FOCPG Factory Setting: 0.00

mode

Settings 0.00~600.00Hz

0 The upper/lower output frequency setting is used to limit the actual output frequency. If

the frequency setting is higher than the upper limit, it will run with the upper limit

frequency. If output frequency lower than output frequency lower limit and frequency
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setting is higher than min. frequency, it will run with lower limit frequency. The Uppei

limit frequency should be set to be higher than the lower limit frequency.

Voltage Output Frequency
1st Output Output Frequency 01-10 Ypper Limit
Voltage Setting 1|01-11 Lower Limit 9T o
01-02 Frequency output
2nd Output PSR
Voltage Setting 1 ranges limitation
01-04 [rrrorprmmrmrmmem e ; ~— Regular V/f Curve
3rd Output «—— - Special V/fCurve
Voltage Setting 1| . . ... .. . :
01-06
4th Output
Voltage Setting 1 / . : : H :
i B . . Frequency
01-08 01-07 01-09 01-05 01-03  01-01 01-00
4th Freq. 3rd Freq. 1st Freq. Maximum Output
Start Freq. 2nd Freq. Frequency
V/f Curve
(ExVAl ~ Accel. Time 1 Unit: 0.1/0.01
(UENKCIN ~ Decel. Time 1 Unit: 0.1/0.01
(BN ~ Accel. Time 2 Unit: 0.1/0.01
(ENESI ~ Decel. Time 2 Unit: 0.1/0.01
(BN ~ Accel. Time 3 Unit: 0.1/0.01
(ExYal ~ Decel. Time 3 Unit: 0.1/0.01
(UENESI ~ Accel. Time 4 Unit: 0.1/0.01
(BN ~ Decel. Time 4 Unit: 0.1/0.01

anzgargl VE VEPG  SVC FOCPG Factory Setting: 10.00/10.0
Settings  0.00~600.00 sec/0.00~6000.0 sec

(E2Vl » JOG Acceleration Time Unit: 0.1/0.01

(UEYARl ~ JOG Deceleration Time Unit: 0.1/0.01

Control Factory Setting: 1.00/1.0

VF VFPG  SVC FOCPG
mode
Settings 0.00~600.00 sec/0.00~6000.0 sec
[ The Acceleration Time is used to determine the time required for the AC motor drive to

ramp from OHz to Maximum Output Frequency (Pr.01-00).

[ The Deceleration Time is used to determine the time require for the AC motor drive to
decelerate from the Maximum Output Frequency (Pr.01-00) down to OHz.
B8] The Acceleration/Deceleration Time is invalid when using Pr.00-13 Optimal

Acceleration/Deceleration Setting.
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[N The Acceleration/Deceleration Time 1, 2, 3, 4 are selected according to the Multi-
function Input Terminals settings. See Pr.02-01 to Pr.02-30 for details.
[ When enabling torque limit and stall prevention function, actual accel./decel. time will

longer than the above action time.
Frequency

01-00
Max. Output
Frequency

Frequency
Setting

Time
ﬂ—accel ume-’l |4—decel tlme—h
01 1214161820 01 1315171921

Accel./Decel. Time

» JOG Frequency Unit: 0.01

Cm"ggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 6.00

Settings 0.00~600.00Hz

(B8] Both external terminal JOG and key “JOG” on the keypad can be used. When the jog
command is ON, the AC motor drive will accelerate from OHz to jog frequency (Pr.01-22).
When the jog command is OFF, the AC motor drive will decelerate from Jog Frequency

to zero. The used Accel./Decel. time is set by the Jog Accel./Decel. time (Pr.01-20, Pr.01-

21).

(28] The JOG command can’t be executed when the AC motor drive is running. In the same
way, when the JOG command is executing, other operation commands are invalid
except forward/reverse commands and STOP key on the digital keypad.

A 1st/4th Accel./decel. Frequency Unit: 0.01

CQZHS' VE VEPG  SVC FOCPG Factory Setting: 0.00

Settings 0.00~600.00Hz

D This parameter selects the frequency point for transition from acceleration/deceleration
time 1 to acceleration/deceleration time 4.

[A] The transition from acceleration/deceleration time 1 to acceleration/deceleration time 4,
may also be enabled by the external terminals (Pr. 02-01 to 02-08). The external terminal

has priority over Pr. 01-23.
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Frequency
1st Acceleration
Time 1st Deceleration
Time
L
1st/4th
Acceleratign .
él?:géleratlon 4th Acceleration Time #}Pni)eceleratlon
Time
1st/4th Acceleration/Deceleration Switching
(WiEvZ 3 » S-curve for Acceleration Departure Time 1 Unit: 0.1/0.01
[OkEViHll » S-curve for Acceleration Arrival Time 2 Unit: 0.1/0.01
[UEV{lll » S-curve for Deceleration Departure Time 1 Unit: 0.1/0.01
[oiEv¥all ~ S-curve for Deceleration Arrival Time 2 Unit: 0.1/0.01
Control VE VEPG SVC FOCPG Factory Setting: 0.2/0.0

mode

Settings 0.00~25.00 sec /0.00~250.0 sec

[ma] It is used to give the smoothest transition between speed changes. The accel./decel.

curve can adjust the S-curve of the accel./decel. When it is enabled, the drive will have

different accel./decel. curve by the accel./decel. time.
[0n] The S-curve function is disabled when accel./decel. time is set to 0.
8] When the selected accel. time > Pr.01-24 and Pr.01-25,

The Actual Accel. Time = selected accel. Time + (Pr.01-24 + Pr.01-25)/2
] When the selected decel. time > Pr.01-26 and Pr.01-27,

The Actual Decel. Time = selected decel. Time + (Pr.01-26 + Pr.01-27)/2

Frequenc

9 y 01-25 01-26

[

‘ ‘ N

01-24 or-27 > 1ime

(WAl Skip Frequency 1 (upper limit) Unit: 0.01
(Bl Skip Frequency 1 (lower limit) Unit: 0.01
(UAECOll Skip Frequency 2 (upper limit) Unit: 0.01
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[SkEcH Il Skip Frequency 2 (lower limit) Unit: 0.01
[OkEXY Il Skip Frequency 3 (upper limit) Unit: 0.01
[SiEeKIl Skip Frequency 3 (lower limit) Unit: 0.01
Control Factory Setting: 0.00
e VF VFPG  SVC FOCPG y 9

Settings 0.00~600.00Hz

0 These parameters are used to set the skip frequency of the AC drive. The skip
frequencies are useful when a motor has vibration at a specific frequency bandwidth.

By skipping this frequency, the vibration will be avoided.

[EXTI ode Selection when Frequency< Fmin

Crﬁggé" VE VEPG  SVC FOCPG Factory Setting: 0

Settings 0  Output Waiting

1 Zero-speed operation

2 Fmin (4th output frequency setting)

(B8] When the frequency is less than Fmin (Pr.01-07 or Pr.01-41), it will operate by this
parameter.

(28] When it is set to 0, the AC motor drive will be in waiting mode without voltage output
from terminals U/V/W.

0 When setting 1, it will execute DC brake by Vmin(Pr.01-08 and Pr.01-42) in V/f, VFPG
and SVC modes.

(B8] When it is set to 2, the AC motor drive will run by Fmin (Pr.01-07, Pr.01-41) and Vmin
(Pr.01-08, Pr.01-42) in V/f, VFPG, SVC and FOCPG modes.

0 In V/f, VFPG and SVC modes

fout

01-34=0
stop output

01-07  OHz--- OHz -~ )
stop waiting for output OHzoperation
(DC brake)
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[n] In FOCPG mode, when Pr.01-34 is set to 2, it will act according Pr.01-34 setting.

fout

frequency command frequency command

470
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Group 2 Digital Input/Output Parameters

[(2Z0[ Ol »~ 2-wire/3-wire Operation Control

Crﬁggg' VF  VFPG SVC FOCPG TQCPG Factory setting: 0

Settings 0 FWD/STOP, REV/STOP

1 FWD/STOP, REV/STOP (Line Start Lockout)
2 RUN/STOP, REV/FWD

3 RUN/STOP, REV/FWD (Line Start Lockout)
4 3-wire (momentary push button)

5

3-wire (momentary push button and Line Start Lockout)

L Three of the six methods include a “Line Start Lockout” feature. When line start lockout
is enabled, the drive will not run once applying the power. The Line Start Lockout
feature doesn’t guarantee the motor will never start under this condition. It is possible

the motor may be set in motion by a malfunctioning switch.

02-00 Control Circuits of the External Terminal
0,1 N
2-wire operation control (1) | FWD/STOP[—60—— FWD-},.nggE-E,ISvEg
FWD/STOP REV/STOP$—6% REV:("OPEN": STOP)
("CLOSE": REV)
REV/STOP DCM m
2.3 FWD:("OPEN":STOP
2-wire operation control (2) |RUN/STOP 'E-‘CLOSE'“:RUN))
REV:("OPEN": FWD
RUN/STOP FWD/REV (Q‘CLOSE“: REV))
REV/FWD DCM M
4’ S FWD "CLOSE":RUN
3-wire operation control stop | RUN ’
MI1 "OPEN":STOP
5O REV/FWD "OPEN": FWD
REV/FWD "CLOSE":REV
DCM
I VFD-VE|

o720kl Multi-Function Input Command 1 (MI1)

[ oz01 |
Factory Setting: 1
EX

(0220228 Multi-Function Input Command 2 (MI2)

Factory Setting: 2

(o220 Il \Multi-Function Input Command 3 (MI3)

Factory Setting: 3
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m Multi-Function Input Command 4 (Mi4)

(022050 Multi-Function Input Command 5 (MI5)

Factory Setting:

Factory Setting:

(02Z0[cl Multi-Function Input Command 6 (MI6)

Factory Setting:

(07272l Multi-Function Input Command 7 (MI7)

Factory Setting:

(022223 Multi-Function Input Command 8 (MI8)

Factory Setting:

(0227150 Multi-Function Input Command 9 (MI9)

Factory Setting:

(072710l Multi-Function Input Command 10 (MIA)

Factory Setting:

Multi-Function Input Command 11 (MIB)
Multi—Function Input Command 12
Multi-Function Input Command 13
Multi-Function Input Command 14

Factory Setting:

Factory Setting:

Factory Setting:

Factory Setting:

Settings 0-50
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Control Mode

SHgs VE_| VFPG | SVC |FOCPG|TQCPG

0: no function O O O O O
1: multi-step speed command 1/multi-step position O O O O
command 1

2: multi-step speed command 2/ multi-step position O O O O
command 2

3: multi-step speed command 3/ multi-step position O O O O
command 3

4: multi-step speed command 4/ multi-step position O O O O
command 4

5: Reset O O O O O
6: JOG command O O O O

7: acceleration/deceleration speed inhibit O [©] O O

8: the 1st, 2nd acceleration/deceleration time selection O O O O

9: the 3rd, 4th acceleration/deceleration time selection O O O O

10: EF input (07-36) O O O O O
11: B.B. input O O O O O
12: Output stop O O O O ©]
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Sl Control Mode
VFE VFPG SVC [FOCPG | TQCPG

13: cancel the setting of the optimal O O O O
acceleration/deceleration time
14: switch between drive settings 1 and 2 O O O O
15: operation speed command form AVI O O O O
16: operation speed command form ACI O O O [©]
17: operation speed command form AUI O C O O
18: Emergency Stop (07-36) O O O O O
19: Digital Up command C O O O
20: Digital Down command ( ( O O
21: PID function disabled O O
22: clear counter C C O O O
23: input the counter value (multi-function input command O O O O O
6
24: FWD JOG command O O O O
25: REV JOG command O O O O
26: TQCPG/FOCPG mode selection O O O @)
27: ASR1/ASR?2 selection C C O O
28: Emergency stop (EF1) O O O O O
29: Signal confirmation for Y-connection O O O O
30: Signal confirmation for connection O O O O
31: High torque bias (by Pr.07-29) O O O O O
32: Middle torque bias (by Pr.07-30) C C O O O
33: Low torque bias (by Pr.07-31) O O O O O
34: Enable multi-step position control @) O
35: Enable position control O C O O
36: Enable multi-step position learning function (valid at O O
stop)
37: Enable pulse position input command C C O O
38: Disable write EEPROM function O O O O O
39: Torque command direction O
40: Force stop O O O O O
41: Serial position clock [©]
42: Serial position input O
43: Analog input resolution selection O
44: Enable initial reel diameter O O O O O
45: Reset initial reel diameter 1 C C O O O
46: Reset initial reel diameter 2 O O O O O
47: Reset PID control integration of tension C C O O
48: Mechanical Gear Ratio Switch O O O
49: Enable Drive O O O O O
50: Reserved

This parameter selects the functions for each multi-function terminal.

The terminals of Pr.02-23~Pr.02-27 are virtual and set as MI7~MIB when using with
optional card EMV-APPO1

If Pr.02-00 is set to 3-wire operation control. Terminal MI1 is needed for the 3" wire
position. Therefore, MI1 is not allowed for any other operation.

Multi-function input commands 7-14 are the extension terminals of Pr.02-01 to Pr.02-06.

There are 14 terminals but the terminals 7-14 are virtual terminals and you can set the
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status of bit 8-15 of Pr.02-10 to ON or OFF by KPV-CEO1 or communicatign.
Summary of function settings (Take the normally open contact for example, ON: contact

is closed, OFF: contact is open)

Settings Functions Descriptions
0 No Function
Multi-step speed
1 command 1/multi-step
position command 1
Multi-step speed
2 command 2/ multi-step |15 step speeds could be conducted through the digital statuses
position command 2 of the 4 terminals, and 17 in total if the master speed and JOG
are included. (Refer to Pr. 04-00~04-29)
Multi-step speed
3 command 3/ multi-step
position command 3
Multi-step speed
4 command 4/ multi-step
position command 4
After the error of the drive is eliminated, use this terminal to
5 Reset .
reset the drive.
6 JOG Command JOG operation
Acceleration/deceleration When this function is enabled, acceleration and deceleration is
7 S stopped and the AC motor drive start to accel./decel. from the
Speed Inhibit A
inhibit point.
The 1, 2" acceleration |The acceleration/deceleration time of the drive could be
8 or deceleration time selected from this function or the digital statuses of the
selection terminals; there are 4 acceleration/deceleration speeds in total
" for selection.
The 3", 4" acceleration
9 or deceleration time
selection
10 EF Input External fault input terminal
When this contact is ON, output of the drive will be cut off
11 B.B. Input immediately, and the motor will be free run and display B.B.
signal. Refer to Pr.07-08 for details.
If this contact is ON, output of the drive will be cut off
12 Output Stop immediately, and the motor will then be free run. And once it is
turned to OFF, the drive will accelerate to the setting frequency.
43 |Cancel the setting of the |Before using this function, Pr.00-13 should be set to 01/02/03/04
optimal accel./decel. time|first. When this function is enabled, OFF is for auto mode and
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Settings

Functions

Descriptions

ON is for linear accel./decel.

Switch between drive

When the contact is ON: use the motor 2 parameters. OFF: use

14 settings 1 and 2 the motor 1 parameters.
. When the contact is ON, the source of the frequency will force to
15 Operation speed be AVI. (If the operation speed commands are set to AVI, ACI
command form AVI ) o
and AUI at the same time. The priority is AVI > ACI > AUI)
. When the contact is ON, the source of the frequency will force to
16 Operation speed be ACI. (If the operation speed commands are set to AVI, ACI
command form ACI ) Lo
and AUI at the same time. The priority is AVI> ACI > AUI)
When this function is enabled, the source of the frequency will
47 |Operation speed force to be AUL. (If the operation speed commands are set to
command form AUI AVI, ACI and AUI at the same time. The priority is AVI > ACI >
AUI)
18 Emergency Stop (07-36) Whgn the contact is ON, the drive will ramp to stop by Pr.07-36
setting.
19 Digital Up command When the contact is ON, the frequency will be increased and
— decreased. If this function keeps ON, the frequency will be
20 |Digital Down command |increased/decreased by Pr.02-07/Pr.02-08.
21 |PID function disabled When the contact is ON, the PID function is disabled.
When the contact is ON, it will clear current counter value and
22  |Clear counter display “0”. Only when this function is disabled, it will keep
counting upward.
23 I(rrfufliif?uengﬁg:tﬁr \ﬁlue The counter value will increase 1 once the contact is ON. It
P needs to be used with Pr.02-16.
command 6)
24 FWD JOG command When the contact is ON, the drive will execute forward Jog
command.
25 REV JOG command When the contact is ON the drive will execute reverse Jog
command.
2 TQCPG/FOCPG mode |When the contact is ON: TQCPG mode.

selection

When the contact is OFF: FOCPG mode.
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Settings Functions Descriptions

RUN/STOP

command — —

Multi- function input

I
terminal is set to 26 .
(torque/speed — ’_T‘ — -

mode switch) 1
03-00~03=1 speed speed limit speed speed limit |
(AVI/AUI/ACIis command command |
frequency commandy ;

03-00~03=2 torque torque :

(AVI/AUI/ACl is limit torque limit torque

torque command) M} command 1

T
|

control speed speed speed
mode control torque control torque control
control control  (decel.tostop)

Switch timing for torq ue/speed control
(00-10=3/4,multi-functioninputterminal is set to26)

When the contact is ON: speed will be adjusted by ASR 2
27  |ASR1/ASR2 selection setting. OFF: speed will be adjusted by ASR 1 setting. Refer to
Pr.10-08 for details.

When the contact is ON, the drive will execute emergency stop.

28 Emergency stop (EF1) (it will have fault code record)

Signal confirmation for Y-

29 )
connection

When is the contact is ON, the drive will operate by 1st V/f.

Signal confirmation for

30 A—-connection

When the contact is ON, the drive will operate by 2nd V/f.

31 High torque bias (by

Pr.07-29) Refer to Pr.07-27~07-31 for details.

32 Middle torque bias (by
Pr.07-30)

Low torque bias (by

33 |pro7-31)

When the contact is ON, the corresponding 15-step speed for
the multi-function inputs 1-4 will be 15 positions. (Refer to Pr.04-
15 to Pr.04-29)

Enable multi-step
34 L
position control
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Settings Functions Descriptions
speed mode positionmode  speed mode
Run ! |
Mi=d3s| |
MI=d34
Mi=d1
MI=d2
MI=d3
Mi=d4
output
frequency
04-11
10-19  04-27  04-26
position multi-  multi- 12th step
(Home) position position speed
13 12 frequency

speed mode position mode

Run :
MI=d34J‘_

MI=d35

mi=at | [+ [ 1o
0

Mi=d2 -
MI=d3 3 1 01 11 1
Mi=4 | T b1
Master 4 :
frequency | | }
Output j ! ! ! ‘
frequency T
13th step 04-27 04_%.6
speed multi- mu .tl._
frequency position position
1 12

When the contact is ON, the AC motor drive will start to execute
internal position control by Pr.10-19. The decel. time of
positioning is decided by Pr.10-24 and the positioning direction
is by the motor direction.

35 Enable position control
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Settings Functions

Descriptions

Output
frequency|

10-24
s -

PG
feedback
10-00

10-01

RUN

MI=d35

MO=d39

Output
frequency

Time

PG
feedback

10-00

10-01

RUN

MI=d35_

MO=d39

Enable multi-step
position learning function
(valid at stop)

36

When the contact is ON, it will select the corresponding multi-
position by the ON/OFF status of multi-function inputs 1-4 and
written the current motor position into the corresponding multi-

position.
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Settings

Functions

Descriptions

Run/Stop—‘

1011,=11 1010,=10
corresponds corresponds to
to Pr.04-25 Pr.04-24

MI=d1 1 0 0

Mi=d2 111 "

MI=d3

MI=d4 1 1 "
MI=d36 /f

Writing the motor position
intothe Pr.04-24

Writing the motorposition
intothe Pr.04-25

37

Enable pulse position
input command

When Pr.00-20 is set to 4 or 5 and this contact is ON, the input
pulse of PG card is position command. When using this function,
it is recommended to set Pr.10-23 to 0.

Example: When it is used with MI=d35 for returning home,
please refer to the following diagram.

RUN
MI=d35 ‘
MO=d39 | T |

MI=d37

e UL A

command

‘ linternal ||
! | positioning

output / ‘

frequency

Time

38

Disable write EEPROM
function

When this contact is ON, you can’t write into EEPROM.

39

Torque command
direction

When the torque command source is AVI or ACI and this

contact is ON, it is negative torque.
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Settings Functions Descriptions
When this contact is ON during operation, the drive will free run
40 Force stop N
o stop.
41 Serial position clock The position method of the main shaft:

When using setting 41 and setting 42, it needs to use with 2
input terminals for multi-position control.

- PG position
CNG DO ‘SPIPosmonCommandCIock‘ DI;oonlroIpoint
Pr.10-19
Controller
(PLC)
DO ‘SPIPosiﬁonCommand Data‘ Dip main
> shaft
VFD-VE
transmission start PG position
control point]
42 Serial position input 0oss Pr.10-19
Clock
Ready for transmission
main shaft
\ VFD-VE
Data
test example
angle [Encoder|b11[b10] b9| b8 | b7 | b6 [ b5 | b4| b3 | b2 | b1 | b0
360 | 4096 [ 0] o0lo0[0Jo0[0]0]0[0]0[0]0
2005 [ 1 [ 4[4[ 1 [1[1[1[1[1[1]1]1
180 | 2048 | 1 | 0] 0| 0]0]0]O]|]O]JO]O]O]O
90 [ 1024 [0 1lo[0]o[ololo[olo[0]0
45 [ 512 [olo[1]o0fololofololololo
137 1558 0 1 1/0]0]0]0]1]0]1 1 0
308 | 3504 | 1[40l 1101 [1]0]0[0]0
387 | 1] 1] 1]0[0[1[1]0]0[1[1]1
43 |Analog inputresolution g efer 16 pr.10-25 for details.
selection
44 E‘nable Reset initial reel When the drive is at stop and it is in tension control mode, it
diameter
i Reset initial reel needs to set 3-step initial reel by the digital status of terminals
diameter 1 45 and 46 (Pr.08-46~48). Using terminal 44 function after setting
Reset initial reel contact status of 45 and 46 as shown in the following table.
diameter 2
MI=46|MI=45 Mi=44
OFF | OFF | ON: writing Pr.08-46 setting into Pr.08-54
46 OFF | ON | ON: writing Pr.08-47 setting into Pr.08-54
ON | OFF | ON: writing Pr.08-48 setting into Pr.08-54
ON | ON | ON: reset Pr.08-54 setting to the factory
setting
47 Reset PID control When this contact is ON, the PID control integration of tension is

integration of tension

reset.
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Settings Functions

Descriptions

48 Mechanical Gear Ratio
Switch

When this contact is ON, the mechanical gear ratio switch will
be the second group A2/B2 (refer to Pr.10-29 and Pr.10-30).

49 Enable Drive

When this contact is ON, the output of drive will stop.
A

RON L
e ——
; Time

Start running

A

RUN

MI=d49 i|: T
s ime
X

02-34=0 no action
02-34=1 Startrunning
A

rov | | [,

MI=d49

1 j Time
deceleration to stop

startrunning from OHz

A

RUN ———————»
‘ ‘

Mi=d49 7 E o

free run to stop 02-34=0 noaction
02-34=1
start running from OHz

50 Reserved

(22 orgl » UP/DOWN Key Mode

Control

VF VFPG
mode

svC

FOCPG

Factory setting: 0

Settings 0

Up/down by the accel/decel time

1 Up/down constant speed (Pr.02-08)

02-08 ~ The Acceleration/Deceleration Speed of the UP/DOWN Key
with Constant Speed

Unit: 0.01

Control

VF VFPG
mode

svC

FOCPG

Factory setting: 0.01

Settings

0.01 ~ 1.00Hz/ms
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28] These settings are used when multi-function input terminals are set to 15:2C.

(W2Z0'll Digital Input Response Time Unit: 0.001
crg(n)ggl VE VFPG SVC FOCPG TQCPG Factory setting: 0.005
Settings 0.001~ 30.000 sec

[ma] This parameter is used for digital input terminal signal delay and confirmation. The
delay time is confirmation time to prevent some uncertain interferences that would
result in error (except for the counter input) in the input of the digital terminals (FWD,
REV and MI1~6). Under this condition, confirmation for this parameter could be

improved effectively, but the response time will be somewhat delayed.

(022%(0l ~ Digital Input Operation Direction Unit: 1
C;ggg' VE  VFPG SVC FOCPG TQCPG Factory setting: 0
Settings 0 ~ 65535

(8] The setting of this parameter is decimal value.

[ This parameter is used to set the input signal level and it won't be affected by the
SINK/SOURCE status.

8] Bit0 is for FWD terminal, bitl is for REV terminal and bit2 to bitl5 is for MI1 to MI14.

8] User can change terminal status by communicating.
For example, MI1 is set to 1 (multi-step speed command 1), MI2 is set to 2 (multi-step
speed command 2). Then the forward + 2" step speed command=1001(binary)=9
(Decimal). Only need to set Pr.02-10=9 by communication and it can forward with 2™

step speed. It doesn’t need to wire any multi-function terminal.

bit15|bit14 | bit13|bit12|bit11 |bit10| bit9 | bit8 | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bit0

MI14|MI13 [MI12|MI11[MI10| MI9 | MI8 | MI7 | MI6 | MI5 | MI4 | MI3 | MI2 | MI1 |REV |FWD

(224N ~ Multi-function Output 1 RA, RB, RC (Relay1)

Factory Setting: 11

PSP ~ Multi-function Output 2 MRA, MRC (Relay2)

Factory Setting: 1

02-13 | Multi-function Output 3 (MO1)

Factory Setting: 0
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(o222 0 ~ Multi-function Output 4 (MO2)

[oZ2XI ~ Multi

02-36 AV

[SZZCYam ~ Multi

02-38 AV

Factory Setting: 0

-function Output 5 (MO3) (need to use with EMV-APPO1)

Factory Setting: 0

-function Output 5 6 (MO4) (need to use with EMV-APP01)

Factory Setting: 0

-function Output 5 7 (MO3MO5) (need to use with EMV-APP01)

Factory Setting: 0

-function Output 8 (MOB) (need to use with EMV-APPO1)

Factory Setting: 0

[Z2<I Bl ~ Multi-function Output 9 (MO7) (need to use with EMV-APPO1)

02-40 Al

02-41

02-42 AVl

Factory Setting: 0

-function Output 10 (MO8) (need to use with EMV-APP01)

Factory Setting: 0

» Multi-function Output 11 (MO9) (need to use with EMV-APPO01)

Factory Setting: 0

-function Output 12 (MOA) (need to use with EMV-APPO01)

Factory Setting: 0

Settings 0-50

Summary of function settings (Take the normally open contact for example, ON: contact is closed,
OFF: contact is open)

Settings

Control Mode

VFE VFPG SVC [FOCPG [ TQCPG

0: No function

1: Operation indication C O O O O
2: Operation speed attained O O O [©] O
3: Desired frequency attained 1 (Pr.02-19) C O O O O
4: Desired frequency attained 2 (Pr.02-21) O O O O

5: Zero speed (frequency command) O @) O O

6: Zero speed with stop (frequency command) C O O O

7: Over torque (OT1) (Pr.06-06~06-08) O O O [©] O
8: Over torque (OT2) (Pr.06-09~06-11) C O O O O
9: Drive ready O ©) O O O
10: User-defined Low-voltage Detection O @) O O O
11: Malfunction indication C O O O O
12: Mechanical brake release (Pr.02-31) @) O O O [©]
13: Overheat C O O O O
14: Software brake signal indication O O O O O
15: PID feedback error O O O O O
16: Slip error (oSL) C O O O

17: Terminal count value attained (Pr.02-16) @) O O O [©]
18: Preliminary count value attained (Pr.02-17) O O O O O
19: Baseblock (B.B.) Indication O O O O O
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Settings Control Mode ytam:
VFE VFPG SVC | FOCPG | TQCFG
20: Warning output O O O O @]
21: Over voltage warning O O O O O
22: Over-current stall prevention warning O O O
23: Over-voltage stall prevention warning O O O O O
24: Operation mode indication O O O O O
25: Forward command O O O @] @]
26: Reverse command ] O O O O
27: Output when current >= Pr.02-32 O O O O O
28: Output when current < Pr.02-32 O O O O O
29: Output when frequency >= Pr.02-33 O O O O O
30: Output when frequency < Pr.02-33 O O O O O
31: Y-connection for the motor coil O O O O
32: A connection for the motor coil O O O O
33: Zero speed (actual output frequency) O O O O
34: Zero speed with Stop (actual output frequency) O O O O
35: Error output selection 1 (Pr.06-23) O O O O O
36: Error output selection 2 (Pr.06-24) O O O O O
37: Error output selection 3 (Pr.06-25) O O O O O
38: Error output selection 4 (Pr.06-26) O O O O O
39: Position attained (Pr.10-19) O
40: Speed attained (including zero speed) O O O O
41: Multi-position attained O
42: Crane function O O O O
43: Motor zero-speed output (Pr.02-43) O O
44: Max. reel diameter attained O O O O O
45: Empty reel diameter attained O O O O O
46: Broken belt detection O O O O O
47: Break release at stop O O O O O
48: Error PID feedback of tension O [©] O O O
49: Reserved
50: Reserved
Settings Functions Descriptions
0 No Function
1 Operation Indication Active when the drive is not at STOP.
2 Master Frequency Active when the AC motor drive reaches the output frequency
Attained setting.
3 23::;2% ﬁr((agrg;?g) Active when the desired frequency (Pr.02-19) is attained.
4 Desired Frequency Active when the desired frequency (Pr.02-21) is attained
Attained 2 (Pr.02-21) ’ ’
5 Zero Speed (frequency |Active when frequency command =0. (the drive should be at
command) RUN mode)
6 Zero Speed with Stop Active when frequency command =0 or stop.
(frequency command)
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Settings Functions Descriptions
Active when detecting over-torque. Refer to Pr.06-06 (over-
7 Over Torque (OT1) torque detection selection-OT1), Pr.06-07 (over-torque

(Pr.06-06~06-08)

detection level-OT1) and Pr.06-08 (over-torque detection time-
oT1).

Over Torque (OT2)

Active when detecting over-torque. Refer to Pr.06-09 (over-
torque detection selection-OT2), Pr.06-10 (over-torque

8 (Pr.06-09~06-11) detection level-OT2) and Pr.06-11 (over-torque detection time-
0T2).
9 Drive Ready Active when the drive is ON and no abnormality detected.
10 User-defined Low- Active when the DC Bus voltage is too low. (refer to Pr.06-00
voltage Detection low voltage level)
11 Malfunction Indication  [Active when fault occurs (except Lv stop).
. When drive runs after Pr.02-31, it will be ON. This function
12 Mechanical Brake should be used with DC brake and it is recommended to use
Release (Pr.02-31) e
contact "b"(N.C).
13 Overheat Active when IGBT or heat sink overheats to prevent OH turn
off the drive. (refer to Pr.06-05)
This function is used in conjunction with a VFDB Brake Unit.
14 Software Brake Signal |The output will be activated when the drive needs help braking
Indication the load. A smooth deceleration is achieved by using this
function. (refer to Pr.07-00)
15 PID Feedback Error Active when the feedback signal is abnormal.
16 Slip Error (oSL) Active when the slip error is detected.
17 Terminal Count Value  |Active when the counter reaches Terminal Counter Value
Attained (Pr.02-16).
18 Preliminary Counter Active when the counter reaches Preliminary Counter Value
Value Attained (Pr.02-17).
19 Baseblock (B.B.) Active when the output of the AC motor drive is shut off during
Indication baseblock.
20 Warning Output Active when the warning is detected.
21 Over-voltage Warning  |Active when the over-voltage is detected.
22 Over—cu_rrent Stal.l Active when the over-current stall prevention is detected.
Prevention Warning
23 Over-voltage Stall Active when the over-voltage stall prevention is detected.

prevention Warning
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Settings Functions Descriptions

o Operation Mode Active when the operation command is controlled by external
Indication terminal.

25 Forward Command Active when the operation direction is forward.

26 Reverse Command Active when the operation direction is reverse.
Output when Current >= . -

27 Pr.02-32 Active when current is >= Pr.02-32.
Output when Current < ) )

28 Pr.02-32 Active when current is < Pr.02-32.
Output when frequency . s

29 >= Pr.02-33 Active when frequency is >= Pr.02-33.
Output when Frequency . .

30 < Pr02-33 Active when frequency is < Pr.02-33.

31 Y-connection for the Active when PR.05-12 is less than PR.05-11 and time is more
Motor Coil than Pr.05-30.

32 A -connection for the |Active when PR.05-12 is higher than PR.05-11 and time is
Motor Coil more than Pr.05-30.
Zero Speed (actual Active when the actual output frequency is 0. (the drive should

33
output frequency) be at RUN mode)
Zero Speed with Stop

34  |(actual output Active when the actual output frequency is 0 or Stop.
frequency)
Error Output Selection 1 ) )

35 (Pr.06-23) Active when Pr.06-23 is ON.
Error Output Selection 2 ) )

36 (Pr.06-24) Active when Pr.06-24 is ON.
Error Output Selection 3 ) .

37 (Pr.06-25) Active when Pr.06-25 is ON.
Error Output Selection 4 . .

38 (Pr.06-26) Active when Pr.06-26 is ON.

39 Position Attained Active when the PG position control point reaches Pr.10-19.
(Pr.10-19)

40 Speed Attained Active when the output frequency reaches frequency setting or

(including zero speed)

stop.
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Settings Functions Descriptions
User can set any three multi-function input terminals to 41. The
current position action status of these three terminals will be
41 Multi-position Attained outputted. Example: if setting Pr.02-11, Pr.02-12 and Pr.02-13

to 41 and only the multi-position of the second point has been
done. Therefore, current status are RA (OFF), MRA (ON) and
MO1 (OFF). In this way, their status is 010.

This function should be used with Pr.02-31, Pr.02-32 and
Pr.02-33.

Active when setting Pr.07-16=Pr.02-33 and Fcmd > Pr.02-33

42 |Crane Function and output current > Pr.02-32 and Time > Pr.02-31.
The example of the crane application is in the following for
your reference.
Motor Zero-speed . .
43 Output (Pr.02-43) Active when motor actual speed is less than Pr.02-43.
44 Max. Reel Diameter Active when the reel diameter is equal to Pr.08-43 in the
Attained tension control mode.
45 Empty Reel Diameter  |Active when the reel diameter is equal to Pr.08-44 in the
Attained tension control mode.
In the tension control mode, the broken belt occurs when 1.
46 Broken Belt Detection  |line speed is higher than Pr.08-61, 2. the error of reel diameter
exceeds Pr.08-61, 3. detection time exceeds Pr.08-62
When drive stops, the corresponding multi-function terminal
will be ON if the frequency is less than Pr.02-33. After it is ON,
it will be OFF when brake delay time exceeds Pr.02-31.
Frequency
command
Frequency
command <02-33
47 Break Release at Stop |
RUN RUN \
Multi-function |
output MO=47 —r‘ 02-31 |¢—
In the tension control mode, when the error between PID target
Error PID Feedback of value and PID feedback exceeds Pr.08-63 and allowance error
48 Tension detection time of tension PID feedback exceeds Pr.08-64,
please refer to Pr. 08-64 for error treatment of tension PID
feedback.
49 Reserved
50 Reserved
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Example of crane function

Output
Frequency
req. command<02-33
Freq. command>02,33 oreutput current <02-32

& output current > 2-32

multi-function output
MO=42 (Active when

Fcom>=02-33, output N i‘* — i‘*
current>02-32 andtime 02-31 02-31
>02-31)

It is recommended to be used with Dwell function (Pr.07-15 to Pr.07-18) as shown in the following:

Set 07-16=02-33and Set 07-18=02-33 and
outputcurrent >02-32 output current <02-32
07-18 Dwell Freq.
07-16 Dwell at Decel
Freq. - B
at Accel.
Output Freq 07-15 07-17
. DwellTimeatAccel. Dwell Time atDiece
Multi-function output
MO=42
(Activatewhen 02-31
Fcmd >=02-33 02-31 Brake Delay Time
output current > 02-32 Brake Delay Time
Time > 02-31)

(W22%El ~ Multi-output Direction Unit:1
ntrol ing:
Contiol  VF VFPG  SVC FOCPG TQCPG Factory setting: 0

Settings 0 ~ 65535

28] The setting of this parameter is decimal value.

0 This parameter is set via bit setting. If a bit is 1, the corresponding output acts in the
opposite way.
Example:
If Pr02-11=1 and Pr02-15=0, Relay 1 RA-RC is closed when the drive runs and is open
when the drive is stopped.
If Pr02-11=1 and Pr02-15=1, Relay 1 RA-RC is open when the drive runs and is closed

when the drive is stopped.
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Bit setting

bit3 bit2 bitl bit0

MO2 MO1 RA MRA PIQZ-E
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 10
1 0 1 1 1
1 1 0 0 12
1 1 0 1 13
1 1 1 0 14
1 1 1 1 15
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(022l ~ Terminal Count Value

Control

Unit:1

Factory setting: 0

VF  VFPG SVC FOCPG TQCPG
mode
Settings 0 ~ 65535
0 The counter trigger can be set by the multi-function terminal MI6 (set Pr.02-06 to 23).

Upon completion of counting, the specified output terminal will be activated (Pr.02-11 to

Pr.02-14 is set to 17).

When the display shows ¢5555, the drive has counted 5,555 times. If display shows

c5555e, it means that real counter value is between 55,550 to 55,559.

(225 Vall ~ Preliminary Count Value

Unit:1

contol  VE VPG SVC FOCPG TQCPG Factory setting: 0
Settings 0 ~ 65535
[ When the counter value reaches this value, the corresponding multi-function output

terminal will be activated, provided one of Pr. 02-11 to 02-14 set to 18 (Preliminary

Count Value Setting). This parameter can be used for the end of the counting to make

the drive runs from the low speed to stop.
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Display value <3353 805 ¢ cange 2803 804 <835 a0 cBO07 | L0mseole

[00-04=01] l T
TRG [02-06=23]
Counter Trigger <0308 > |1omse] 4

The width of trigger signal

(output signal)

Preliminary Counter Value 2-13=1 q7=
(Pr.02-11~Pr.02-14) 02-13=18 | 02-17=3

Terminal Counter Value 02-14=17 02-16=5

[o22kS M ~ Digital Output Gain Unit:1

Contol  VF VFPG SVC FOCPG TQCPG Factory setting: 1
Settings 1~40

8] It is used to set the signal for the digital output terminals (DFM-DCM) and digital
frequency output (pulse X work period=50%). Output pulse per second = output

frequency X Pr.02-18.

(22%k*l ~ Desired Frequency Attained 1 Unit: 0.01
Crﬁgggl VE VEPG  SVC FOCPG Factory setting: 60.00/50.00
(W727I08 » The Width of the Desired Frequency Attained 1 Unit: 0.01
Control Factory setting: 2.00
4. VF  VFPG SVC FOCPG y 9
(22748l ~ Desired Frequency Attained 2 Unit: 0.01
Cncigggl VE VEPG SVC FOCPG Factory setting: 60.00/50.00
(o22v¥ Il # The Width of the Desired Frequency Attained 2 Unit: 0.01
Control VE VEPG SVC FOCPG Factory setting: 2.00
mode
Settings 0.00 ~ 600.00Hz

(8] Once output frequency reaches desired frequency and the corresponding multi-
function output terminal is set to 3 or 4 (Pr.02-11~Pr.02-14), this multi-function output

terminal will be ON.
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H

A

Fcmd=60Hz

02-21=40Hz
02-22=2Hz

02-19=10Hz
02-20=2Hz

02-11~14=3

02-11~14=4

Unit:0.001

[022X¥Rll Brake Delay Time
Factory setting: 0.000

Control VE VFPG SVC FOCPG TQCPG
mode

Settings 0.000~65.000 Sec
0 When the AC motor drive runs after Pr.02-31 delay time, the corresponding multi-

function output terminal (12: mechanical brake release) will be ON. It is recommended

to use this function with DC brake.

A
A

frequency v

command
0702 ,07-03
DC brake 1 DC brake;
time during! i time duririg
start-up : stopping !
A >

Output DC brake

frequency

RUN/STOP

i
Muilti-function output 02-31 Frakgdelaytlme
(mechanical brake release)
Pr.02-11to 02-14=12

bounce fimeof mechanical brake
I braked

braked | release

Mechanical brake
i i i
i i
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0 If this parameter is used without DC brake, it will be invalid. Refer to thedwlloing

operation timing.

A
zero LA zero
frequency speed ! speed|
v :
command ' | 1
| x P
1 o
output i
frequency ! 1 1
RUN 3
RUN/STOP T = T ‘ STOP
Multi-function output : :
(mechanical brake ‘ ‘
release) 1 | ]
Pr.02-11to 02-14=12 ' 1 1
brake ‘ release ' brake
mechanical brake Time
[o22cvlll ~ Output Current Level Setting for External Terminals Unit:1
Cn‘:gggl VF  VFPG SVC FOCPG TQCPG Factory setting: 0
Settings 0~100%

[ When output current is higher or equal to Pr.02-32, it will activate multi-function output
terminal (Pr.02-11 to Pr.02-14 is set to 27).
& When output current is lower than Pr.02-32, it will activate multi-function output

terminal (Pr.02-11 to Pr.02-14 is set to 28).

(22l » Output Boundary for External Terminals Unit:0.01
Crggggl VE VFPG SVC FOCPG TQCPG Factory setting: 0.00
Settings 0.00~+-60.00Hz

[ When output frequency is higher than Pr.02-33, it will activate the multi-function
terminal (Pr.02-11 to Pr.02-14 is set to 29).
(8] When output frequency is lower than Pr.02-33, it will activate the multi-function terminal

(Pr.02-11 to Pr.02-14 is set to 30).
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[22¢Z 3 » External Operation Control Selection after Reset Unit:1
Cmoggg' VF  VFPG SVC FOCPG TQCPG Factory setting: 0

Settings 0: Disable

1: Drive runs if run command exists after reset

O After clearing fault once a fault is detected and the external terminal for RUN keeps ON,

the drive can run after pressing RESET key.

(W22 Rl & Zero-speed Level of Motor Unit: 1
Control o~ Eocpa TQCPG Factory setting: 0
mode

Settings 0~65535rpm

L This parameter should be used with the multi-function output terminals (set to 43).

B

This parameter is used to set the level of motor zero-speed. When the actual speed is
lower than this setting, the corresponding multi-function output terminal 43 will be ON

as shown as follows.
A
actual motor

speed

02-43

MO=d43
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Group 3 Analog Input/Output Parameters

~ Analog Input 1 (AVI)
» Analog Input 2 (ACI)
(WKEVZB ~ Analog Input 3 (AUI)

Factory Setting: 1

Factory Setting: 0

Factory Setting: 0

Stiiigs Control Mode
VF VFPG SVC | FOCPG | TQCPG

0: No function O O O O O
1: Frequency command (torque limit under TQR control O O O O O
mode)

2: torque command (torque limit under speed mode) O
3: Torque compensation command O O O O O
4: PID target value (refer to group 8) O O O @]

5: PID feedback signal (refer to group 8) O O O O

6: P.T.C. thermistor input value O O O O O
7: Positive torque limit O

8: Negative torque limit @]

9: Regenerative torque limit O

10: Positive/negative torque limit O

11: PID feedback signal of tension O O O O O
12: Line speed O O O O O
13: Reel diameter O O O O O
14: PID target value of tension (tension closed-loop) O [©] O O O
15: Tension setting (tension open-loop) O
16: Zero-speed tension O
17: Tension taper O

B Whenitis frequency command or TQC speed limit, the corresponding value for 0~%
10V/4~20mA is 0 — max. output frequency(Pr.01-00)

B8] When it is torque command or torque limit, the corresponding value for 0~x10V/4~20mA
is 0 — max. output torque (Pr.07-22).

[ When itis torque compensation, the corresponding value for 0~+10V/4~20mA is 0 —

rated torque.
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Positive torque
A

03-00~02=9
Regenerative — 4

torque limit

03-00~02=7

{/‘ Positive torque limit

03-00~02=10
Positive/negative torque limit

» Forward

Reverse

03-00~02=9

03-00~02=10 —__Y
Positive/negative torque limit
{ — Regenerative
torque limit

03-00~02=8 —__N

Negative torque limit
Negative Torque
(eIl ~ Analog Input Bias 1 (AVI) Unit: 0.1
C{gggg' VF  VFPG SVC FOCPG TQCPG Factory setting: 0
Settings -100.0~100.0%
(28] It is used to set the corresponding AVI voltage of the external analog input 0.
[lxEe” 3 ~ Analog Input Bias 1 (ACI) Unit: 0.1
Contol Ve VFPG  SVC FOCPG TQCPG Factory setting: 0
Settings -100.0~100.0%
(28] It is used to set the corresponding ACI voltage of the external analog input 0.
Unit: 0.1

(<2 ~ Analog Input Bias 1 (AUI)

Factory setting: 0

Control
mode VF VFPG SVC FOCPG TQCPG

Settings -100.0~100.0%

It is used to set the corresponding AUI voltage of the external analog input 0.

1]

[cZ[Gl ~ Positive/negative Bias Mode (AVI)

(2@l ~ Positive/negative Bias Mode (ACI)

(Bl ~ Positive/negative Bias Mode (AUI)

Factory setting: 0

Control v \epg  svC  FOCPG TQCPG
mode

Settings 0 Zero bias
1 Lower than bias=bias

2 Greater than bias=bias
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3 The absolute value of the bias voltage while serving asithelqenter
4 Serve bias as the center

8] In a noisy environment, it is advantageous to use negative bias to provide a noise

margin. It is recommended NOT to use less than 1V to set the operation frequency.
03-00

03-09~03-11 gain is positive
0 Zerobias
1 Lower than bias =bias

2 Greater than bias=bias
The absolute value of the bias voltage
while serving as the center

4 Serve bias as the center

—0- - 2
-10V-9-8-7-6-5-4 5 678910V
Negative bias bias
' bia
Positive bias
(B0l ~ Analog Input Gain 1 (AVI) Unit: 1
(N[0 ~ Analog Input Gain 1 (ACI) Unit: 1
(SN ~ Analog Input Gain 1 (AUI) Unit: 1
Control VE VFPG  SVC FOCPG TQCPG Factory setting: 100.0

mode

Settings -500.0~500.0%

0 Parameters 03-03 to 03-11 are used when the source of frequency command is the

analog voltage/current signal.

(lXBvall » ACI/AVI2 Selection

C;ggg' VFE  VFPG SVC FOCPG TQCPG Factory setting: 0
Settings 0 ACI
1 AVI 2

[ There are two AVI analog inputs can be used when this parameter is set to 1 and the

SW?2 on the control board is set to AVI2. At this moment, ACl is for voltage input.

(<5l ~ Analog Input Delay Time (AVI) Unit: 0.01

((Z ~ Analog Input Delay Time (ACI) Unit: 0.01

(<3NESI ~ Analog Input Delay Time (AUI) Unit: 0.01

Crﬁggé" VE VFPG SVC FOCPG TQCPG Factory setting: 0.01
Settings 0.00 to 2.00 sec
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(B8] These input delays can be used to filter noisy analog signal.

(ISl ~ Addition Function of the Analog Input

Contol Ve VFPG  SVC FOCPG TQCPG Factory setting: 0
Settings 0 Disable (AVI, ACI, AUI)
1 Enable

(B8] When Pr.03-16 is set to 0 and the analog input setting is the same, the priority for AVI,

ACI and AUI are AVI>ACI>AULI.
Frequency

Voltage

Fcommand=[(ay-bias)*gain]* Fmax(01-00

10V or 16mA

Fcommand: the corresponding
frequency for 10V or 20mA
ay:10or16mA

bias : Pr.03-03,Pr. 03-04, Pr.03-05
gain: Pr.03-09, Pr.03-10, Pr.03-11

(B VAl ~ Loss of the ACI Signal

Control
mode

VF VFPG svC

FOCPG TQCPG Factory setting: 0

Settings

Disable

Continue operation at the last frequency

0
1
2 Decelerate to stop
3

Stop immediately and display E.F.

0 This parameter determines the behavior when ACl is lost.

~ Analog Output 1 Unit: 1
~ Analog Output 2 (need to be used with EMV-APP01) Unit: 1
» Analog Output 3 (need to be used with EMV-APP01) Unit: 1
C;ggg' VF  VFPG SVC FOCPG TQCPG Factory setting: 0
Settings 0to19
Settings Functions Descriptions
0 Output frequency (Hz)  [Max. frequency Pr.01-00 is regarded as 100%.
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Settings

Functions

Descriptions

1

Frequency command
(Hz)

Max. frequency Pr.01-00 is regarded as 100%.

2 Motor speed (Hz) 600Hz is regarded as 100%

3 Output current (rms) (2.5 X rated current) is regarded as 100%
4 Output voltage (2 X rated voltage) is regarded as 100%
5 DC Bus Voltage 450V (900V)=100%

6 Power factor -1.000~1.000=100%

7 Power Rated power is regarded as 100%

8 Output torque Full-load torque is regarded as 100%

9 AVI 0~10V=0~100%

10 |ACI 0~20mA=0~100%

11 |AUI -10~10V=0~100%

12 g-axis current (2.5 X rated current) is regarded as 100%
13  |qg-axis feedback value (2.5 X rated current) is regarded as 100%
14 |d-axis current (2.5 X rated current) is regarded as 100%
15 d-axis feedback value (2.5 X rated current) is regarded as 100%
16  |g-axis voltage 250V (500V) =100%

17 d-axis voltage 250V (500V) =100%

18 Torque command Rated torque is regarded as 100%

19 Pulse frequency Max. frequency Pr.01-00 is regarded as 100%.

command
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[Nkl » Gain for Analog Output 1 Unit: 0.1

» Gain for Analog Output 2 (need to be used with EMV- Unit: 0.1
APPO1)

» Gain for Analog Output 3 (need to be used with EMV- Unit: 0.1
APPO1)

Cr?\g:jrgl VE VFPG  SVC FOCPG TQCPG Factory setting: 100.0

Settings 0 to 200.0%

(28] It is used to adjust the analog voltage level that terminal AFM outputs.

(B8] This parameter is set the corresponding voltage of the analog output 0.

[ZvI0l ~ Analog Output 1 Value in REV Direction
[Xi¥KI ~ Analog Output 2 Value in REV Direction
[(xE7Isl ~ Analog Output 3 Value in REV Direction

Contol  VE VFPG SVC FOCPG TQCPG Factory setting: 0

Settings 0 Absolute value in REV direction
1 Output 0V in REV direction

2 Enable output voltage in REV direction

10V(20mA) 10V(20mA) 10V(20mA)
v
03-18
. 03-21 .

oV 03-24 .oV Frequency 5v  Frequency

(0mA) .~ (OmA) (12mA)
03-20=0 ’ 03-20=1 03-20=2
03-23=0 03-23=1 03-23=2
03-26=0 03-26=1 03-26=2

Selections for the analog output direction
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Group 4 Multi-Step Speed Parameters

((ZE[O ~ 1st Step Speed Frequency Unit: 0.01

#2nd Step Speed Frequency Unit: 0.01

~ 3rd Step Speed Frequency Unit: 0.01

A 4th Step Speed Frequency Unit: 0.01

(ZEVZ3l ~ 5th Step Speed Frequency Unit: 0.01

(VZEVSH ~ 6th Step Speed Frequency Unit: 0.01

(WZES ~ 7th Step Speed Frequency Unit: 0.01

A~ 8th Step Speed Frequency Unit: 0.01

~ 9th Step Speed Frequency Unit: 0.01

»10th Step Speed Frequency Unit: 0.01

(ZEN(VI ~ 11th Step Speed Frequency Unit: 0.01

(ZENNl ~ 12th Step Speed Frequency Unit: 0.01

(\ZZWAl ~ 13th Step Speed Frequency Unit: 0.01

(ZENCI ~ 14th Step Speed Frequency Unit: 0.01

~ 15th Step Speed Frequency Unit: 0.01

cnz:g:jrgl VE VEPG SVC FOCPG Factory setting: 0.00
Settings 0.00 to 600.00 Hz

A Multi-position 1 Unit: 1

» Multi-position 2 Unit: 1

A Multi-position 3 Unit: 1

A Multi-position 4 Unit: 1

» Multi-position 5 Unit: 1

A Multi-position 6 Unit: 1

A Multi-position 7 Unit: 1

» Multi-position 8 Unit: 1

A Multi-position 9 Unit: 1

A Multi-position 10 Unit: 1

» Multi-position 11 Unit: 1

» Multi-position 12 Unit: 1

A Multi-position 13 Unit: 1

» Multi-position 14 Unit: 1

A Multi-position 15 Unit: 1
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Control

VFPG FOCPG

mode

Factory setting: 0

Settings

0 to 65535

(28] Please refer to the explanation of Pr.02-00 to Pr.02-06.

N

w

N

=

Pr.10-19 setting

Master frequency

04-15 multi-position 1

04-00 1% step speed frequency

04-16 multi-position2

04-01 2™ step speed frequency

04-17 multi-position 3

04-02 3" step speed frequency

04-18 multi-position 4

04-03 4" step speed frequency

04-19 multi-position 5

04-04 5" step speed frequency

04-20 multi-position 6

04-05 6" step speed frequency

04-21 multi-position 7

04-06 7" step speed frequency

04-22 multi-position 8

04-07 8" step speed frequency

04-23 multi-position 9

04-08 9" step speed frequency

04-24 multi-position 10

04-09 10" step speed frequency

04-25 multi-position 11

04-10 11" step speed frequency

04-26 multi-position 12

04-11 12" step speed frequency

04-27 multi-position 13

04-12 13" step speed frequency

04-28 multi-position 14

04-13 14™ step speed frequency

04-29 multi-position 15

_n_\_\_n_\_\_\_\OOOOOOOO;

—‘—\—\—‘OOOO—‘—\—\—‘OOOOE

—‘—\OO—\—\OO—k—\OO—\—\OOE

—‘O—\O—\O—\O—lo—\oao—\os

04-14 15" step speed frequency
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Group 5 Motor Parameters

(SEVOM Motor Auto Tuning

Cntzgggl sve Factory setting: 0
Settings 0 No function
1 Rolling test
2 Static Test
3 Reserved

[ma] Starting auto tuning by pressing RUN key and it will write the measure value into Pr.05-

05 to Pr.05-09 for motor 1 and Pr.05-17 to Pr.05-21 for motor 2.

[ The steps to AUTO-Tuning are: (when setting to 1)

Make sure that all the parameters are set to factory settings and the motor wiring is
correct.

Make sure the motor has no-load before executing auto-tuning and the shaft is not
connected to any belt or gear motor. It is recommended to set to 2 or 3 if the motor can’t
separate from the load.

Motor 1: fill in Pr.01-02, Pr.01-01, Pr.05-01, Pr.05-02, Pr.05-03 and Pr.05-04 with correct
values. Refer to motor capacity to set accel./decel. time.

Motor 2: fill in Pr.01-36, Pr.01-35, Pr.05-13, Pr.05-14, Pr.05-15 and Pr.05-16 with correct
values. Refer to motor capacity to set accel./decel. time.

When Pr.05-00 is set to 1, the AC motor drive will execute auto-tuning immediately after
receiving a “RUN” command. (NOTE: the motor will run!)

After executing, please check if there are values filled in Pr.05-05 to Pr.05-09 for motor 1
and Pr.05-17 to Pr.05-21 for motor 2.

Mechanical equivalent circuit
Rs

| Lx
T
T Pr.05-06 Pr.05-09
Pr.05-18 Pr.05-21 ~
VS Lm ; Rr
Pr.05-08 Pr.05-07
l Pr.05-20 Pr.05-19

Mechanical equivalent circuit for VE series

8] If Pr.05-00 is set to 2, it needs to input Pr.05-05 for motor 1/Pr.05-17 for motor 2.
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(=N
In torque/vector control mode, it is not recommended to have motors run in parallel.

2. It is not recommended to use torque/vector control mode if motor rated power exceeds the
rated power of the AC motor drive.

3. When auto-tuning 2 motors, it needs to set multi-function input terminals or change Pr.05-10 for
motor 1/motor 2 selection.

4. The no-load current is usually 20~50% X rated current.

5. The rated speed can’t be larger or equal to 120f/p (f: rated frequency 01-01/01-35; P: number of
motor poles 05-04/05-16).

[OSE okl Full-load Current of Motor 1 Unit: Amp

Contol  VE  VFPG SVC FOCPG TQCPG Factory setting: #.##

Settings 40 to 120% of drive’s rated current

0 This value should be set according to the rated frequency of the motor as indicated on
the motor nameplate. The factory setting is 90% X rated current.
Example: The rated current for 7.5HP (5.5kW) is 25 and factory setting is 22.5A. The
range for setting will be 10~30A.(25*40%=10 and 25*120%=30)

[V SE07lll ~ Rated Power of Motor 1 (kW) Unit: 0.01
Control o Eocpg TQCPG Factory setting: #.##
mode

Settings 0 to 655.35 kW

(28] It is used to set rated power of the motor 1. The factory setting is the power of the drive.

(Bl ~ Rated Speed of Motor 1 (rpm) Unit: 1

Control oo sye  FOCPG TQCPG Factory setting: 1710 (60Hz, 4 poles)

mode 1410 (50Hz, 4 poles)
Settings 0 to 65535

(28] It is used to set the rated speed of the motor and need to set according to the value

indicated on the motor nameplate.

[oEe 3 Number of Motor Poles 1

cmoggg VF VFPG SVC FOCPG TQCPG Factory setting: 4

Settings 2t020

(B8] It is used to set the number of motor poles (must be an even number).
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m No-load Current of Motor 1 (A)

Ot Amp

Control  \eps guC FOCPG TQCPG
mode

Factory setting: #.##

Settings 0 to factory setting of Pr.05-01

0 The factory setting is 40% X rated current.

Unit: 0.001

SRVl Stator Resistance(Rs) of Motor 1
(WSE0rall Rotor Resistance(Rr) of Motor 1

Unit: 0.001

Control

mode SVC FOCPG TQCPG

Factory setting: #.###

Settings 0~65.5350Q
(B Magnetizing Inductance(Lm) of Motor 1 Unit: 0.1
(SEVIl Stator inductance(Lx) of Motor 1 Unit: 0.1

Control

mode SVC FOCPG TQCPG

Factory setting: #.#

Settings 0~6553.5mH

(B VMl Votor 1/Motor 2 Selection

Factory setting: 1

Control VE VFPG SVC FOCPG TQCPG
mode
Settings 1 Motor 1
2 Motor 2

28] It is used to set the motor that driven by the AC motor drive.

(VBN ' Frequency for Y-connection/ A—connection Switch

Unit: 0.01

Control

VF VFPG SVC FOCPG TQCPG
mode

Factory setting: 60.00

Settings 0.00 to 600.00Hz

(VSR Y -connection /A-connection Switch

Control

VF VFPG SVC FOCPG TQCPG
mode

Factory setting: 0

Settings 0 Disable
1 Enable

(VSECO ~ Delay Time for Y-connection/A —connection

Unit: 0.001

Control

VF VFPG SVC FOCPG
mode

Factory setting: 0.200

Settings 0 to 60.000

8] Pr.05-12 is used to enable/disable Y-connection/ A—connection Switch.
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When Pr.05-12 is set to 1, the drive will select by Pr.05-11 setting and current motor

frequency to switch motor to Y-connection or A—connection. AT the same time, it will
also affect motor parameters (Pr.05-01 to 05-10/Pr.05-13 to Pr.05-21).
Pr.05-30 is used to set the switch delay time of Y-connection/A —connection.
When output frequency reaches Y-connection/A —connection switch frequency, drive
will delay by Pr.05-30 before multi-function output terminals are active.

Y-A connection switch: can be used for wide range motor

Y connection for low speed: higher torque can be used for rigid tapping
Aconnection for high speed: higher torque can be used for high-speed drilling

A connection s finished

Pr.02-01~06=30 MI1

ul V| w
Y-connection is finished A connection contro
4 4| o
o olol] (1M
Y connection control|
x| Y| z

Y-connection
confirmation input

If switch pointis 60Hz,
/' the accel. switch point is 62Hz

Decel. switch pointis 58Hz

Pr.05-11 /
Y-/ switch TS o
frequency ¢In this area, motor is in free ¥—Bandwidth is 2Hz
&} run status. AC motor drive Motor speed will
Motor speed/ stops outputting. ) decrease
frequency

< » Pr. 05-30 Delay Time for Y-connectioni¢ > by load inertia.
/D -connection(Min. is 0.2 seconds)

Y-connection output [ON Pr.02-11~14=31 ON
Y-conenction Pr.02-11~14=29 I ON

confirmation input

/A\-connection output ‘ ON

Pr.02-11~14=32 ! :

/\-connection ' ON I
confirmation input

Pr.02-11~14=30 I-mechanical bounce time
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free run status

1

1

1

output i
frequency i

Y-connection output

Pr.02-11~14=31 ON

Y-connection !

confirmation input ON .
Pr.02-01~06=29
/\-connection output

1
1
|
\I ON
1
'

1
1
1
Pr.02-11~14=32 T
/\-connection ! !
confirmation input ! !
Pr.02-01~06=30 ! !
Y-\ switch error T ON ;
frequenc “—P—>
4 v © ' 2seconds :
delay time
Pr.05-30
(VBRI Full-load Current of Motor 2(A) Unit: Amp
Control v \yrpG  SVC FOCPG TQCPG Factory setting: #.##

mode

Settings 40 to 120%

[ This value should be set according to the rated frequency of the motor as indicated on
the motor nameplate. The factory setting is 90% X rated current.
Example: The rated current for 7.5HP (5.5kW) is 25 and factory setting is 22.5A. The
range for setting will be 10~30A.(25*40%=10 and 25*120%=30)

(S ~ Rated Power of Motor 2 (kW) Unit: 0.01
Control o~ Focpg TQCPG Factory setting: #.##
mode
Settings 0 to 655.35

8] It is used to set rated power of the motor 2. The factory setting is the power of the drive.

(SSNESI ~ Rated Speed of Motor 2 (rpm) Unit: 1
Cncigggl VFPG SVC FOCPG TQCPG Factory setting: 1710
Settings 0 to 65535

0 Itis used to set the rated speed of the motor and need to set according to the value

indicated on the motor nameplate.
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B3 Number of Motor Poles 2

Control

Factory setting: 4

VF VFPG SVC FOCPG TQCPG
mode
Settings 21020
(28] It is used to set the number of motor poles (must be an even number).

0

Sl No-load Current of Motor 2

Unit: Amp

Control

Factory setting: #.##

VFPG  SVC FOCPG TQCPG
mode
Settings 0 to factory setting of Pr.05-01
0 The factory setting is 40% X rated current.

05-18
05-19

Stator Resistance(Rs) of Motor 2

Unit: 0.001

Rotor Resistance(Rr) of Motor 2

Unit: 0.001

Control

Factory setting: ####

mode SVC FOCPG TQCPG

Settings 0~65.535Q
(VSEV{0ll Magnetizing Inductance(Lm) of Motor 2 Unit: 0.1
(VSE7X Rl Stator Inductance (Lx) of Motor 2 Unit: 0.1
Control o~ ocpe TOCPG Factory setting: ##
mode

Settings 0~6553.5mH

0

5

738 »# Torque Compensation Time Constant

Unit: 0.001

Control

mode

VF

VFPG

svC

Factory setting: 0.020

0

5

Settings

0.001 to 10.000 sec

Xl ~ Slip Compensation Time Constant

Unit: 0.001

Control oo oye Factory setting: 0.100
mode
Settings 0.001 to 10.000 sec
(B8] Setting Pr.05-22 and Pr.05-23 change the response time for the compensation.

When Pr.05-22 and Pr.05-23 are set to 10.00 seconds, its response time for the

compensation will be the longest. But if the settings are too short, unstable system may

occur.
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(VSR Z3 » Torque Compensation Gain Unit: 1
Control VE VEPG Factory setting: 0
mode

Settings 0to10

0 This parameter may be set so that the AC motor drive will increase its voltage output to
obtain a higher torque. Only to be used for SVC control mode.

[ Too high torque compensation can overheat the motor.

(SSvisl ' Slip Compensation Gain Unit: 0.01
Control VE sve Factory setting: 0.00
mode

Settings 0.00 t010.00

[ When the asynchronous motor is driven by the drive, the load and slip will be increased.
This parameter can be used to correct frequency compensation and lower the slip to
make the motor can run near the synchronous speed under rated current. When the
output current is larger than the motor no-load current, the drive will compensate the
frequency by Pr.05-25 setting. If the actual speed is slower than expectation, please
increase the setting and vice versa.

[ Itis only valid in SVC/VF mode.

=)

The factory settings are:
A. In SVC mode, the factory setting is 1.00.

B. In VF mode, the factory setting is 0.00.

(S22{ ~ Slip Deviation Level Unit: 1

Control Factory setting: 0

oMol VFPG  SVC FOCPG Y 9
Settings 0 to 1000% (O: disable)

(S22 ¥all » Detection time of Slip Deviation Unit: 0.1

Control Factory setting: 1.0

oMol VFPG  SVC FOCPG vy 9
Settings 0.0 to 10.0 sec
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(S37iSl ~ Over Slip Treatment

Crgg:jrgl VEPG  SVC FOCPG Factory setting: 0

Settings 0 Warn and keep operation
1 Warn and ramp to stop
2 Warn and coast to stop

@ Pr.05-26 to Pr.05-28 are used to set allowable slip level/time and over slip treatment

when the drive is running.

(sEvisl # Hunting Gain Unit: 1

Control VE VEPG  SVC Factory setting: 2000
mode

Settings 0 to 10000 (0: disable)

0 The motor will have current wave motion in some specific area. It can improve this
situation by setting this parameter. (When it is high frequency or run with PG, Pr.05-29
can be set to 0. when the current wave motion happens in the low frequency, please

increase Pr.05-29.)

Accumulative Motor Operation Time (Min.) Unit: 1
Cn‘:ggg' VE  VFPG SVC FOCPG TQCPG Factory setting: 00
Settings 00 to1439
Accumulative Motor Operation Time (Day) Unit: 1
Cn‘:ggg' VF  VFPG SVC FOCPG TQCPG Factory setting: 00
Settings 00 to 65535

(28] Pr. 05-31 and Pr.05-32 are used to record the motor operation time. They can be cleared

by setting to 00 and time won’t be recorded when it is less than 60 seconds.
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Group 6 Protection Parameters

(GBI ~'|ow Voltage Level Unit: 0.1

Control v yEpG  SVC FOCPG TQCPG
mode
Settings 230V series 160.0~220.0Vdc Factory Setting: 180.0
460V series 320.0~440.0Vdc Factory Setting: 360.0

[ma] It is used to set the Lv level.

4 input voltage f

iSOV(GOV)

Pr. 06-00

([GERl ~ Over-Voltage Stall Prevention Unit: 0.1
Control v \rpg  SvC  FOCPG TQCPG
mode
Settings 230V series 350.0~450.0Vdc Factory Setting: 380.0
460V series 700.0~900.0Vdc Factory Setting: 760.0

0.0: disable (when brake resistor used)

8] During deceleration, the DC bus voltage may exceed its Maximum Allowable Value due
to motor regeneration. When this function is enabled, the AC motor drive will not
decelerate further and keep the output frequency constant until the voltage drops below
the preset value again.

Deceleration characteristic

when Over-Voltage Stall
Prevention enabled

output
frequency

Frequency Held
44—

time

I -l
deceleration time
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(EZAll » Phase-loss Protection

Control VE VFPG SVC FOCPG TQCPG
mode

Factory Setting: 0

Settings 0 Warn and keep operation
1 Warn and ramp to stop
2 Warn and coast to stop

@ It is used to set the phase-loss treatment. The phase-loss will effect driver’s control

characteristic and life.

[([ZC ~ Over-Current Stall Prevention during Acceleration Unit: 1

Control Factory Setting: 170

e VF  VFPG SVC y 9
Settings 00~250% (100%: drive’s rated current)

(28] During acceleration, the AC drive output current may increase abruptly and exceed the
value specified by Pr.06-03 due to rapid acceleration or excessive load on the motor.
When this function is enabled, the AC drive will stop accelerating and keep the output

frequency constant until the current drops below the maximum value.

06-03
Over-Current current
Detection
Level A
ver-Current Stal grlgpjénc
iprevention during a Y
iAcceleration, |
:fLequency h_eila
! time
actual acceleration time when over-current stall
prevention is enabled
(UGN~ Over-current Stall Prevention during Operation Unit: 1
Control v \rpg  sVC Factory Setting: 170
mode

Settings 00 to 250% (100%: drive’s rated current)

(28] If the output current exceeds the setting specified in Pr.06-04 when the drive is
operating, the drive will decrease its output frequency to prevent the motor stall. If the
output current is lower than the setting specified in Pr.06-04, the drive will accelerate

again to catch up with the set frequency command value.
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Over-Current Stall
Prevention during
Over-Current fOperatlon,doutput
Detection Leve| '"cduencydecrease
06-04 Output Current

< 'EEN
< &

% Output

Frequency

Time

over-current stall prevention during operation

[o[;ZSI ~ Accel./Decel. Time Selection of Stall Prevention at Constant Speed

Control
mode

VF VFPG  SVC Factory Setting: 0

Settings by current accel/decel. time

by the 1% accel/decel. time

0
1
2 by the 2™ accel/decel. time
3 by the 3" accel/decel. time
4

by the 4™ accel/decel. time

5 by auto accel/decel. time

28] It is used to set the accel./decel. Time selection when stall prevention occurs at

constant speed.

(GEVSI ~ Over-torque Detection Selection (OT1)

(W[l ~ Over-torque Detection Selection (OT2)

Control
mode

VF VFPG SVC FOCPG TQCPG Factory Setting: 0

Settings 0 Over-Torque detection disabled.

Over-torque detection during constant speed operation, continue to
operate after detection

2 Over-torque detection during constant speed operation, stop
operation after detection

3 Over-torque detection during operation, continue to operate after
detection

4 Over-torque detection during operation, stop operation after
detection

[ When Pr.06-06 and Pr.06-09 are set to 1 or 3, it will display a warning message and

won’'t have a abnormal record.
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(B8] When Pr.06-06 and Pr.06-09 are set to 2 or 4, it will display a warning message and will

have a abnormal record.

[SEral ~ Over-torque Detection Level (OT1) Unit: 1

Cnﬂggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 150
Settings 10 to 250% (100%: drive’s rated current)

(SEWSM ~ Over-torque Detection Time (OT1) Unit: 0.1

Contol  vE VFPG SVC FOCPG TQCPG Factory Setting: 0.1
Settings 0.0 to 60.0 sec

[GEN[Ol ~ Over-torque Detection Level (OT2) Unit: 1

Cn‘:ggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 150
Settings 10 to 250% (100%: drive’s rated current)

(SNl ~ Over-torque Detection Time (OT2) Unit: 0.1

cnﬁgggl VE VFPG  SVC FOCPG TQCPG Factory Setting: 0.1

Settings 0.0 to 60.0 sec

B

Pr.06-06 and Pr.06-09 determine the operation mode of the drive after the over-torque is

detected via the following method: if the output current exceeds the over-torque
detection level (Pr.06-19) and also exceeds the Pr.06-08 Over-Torque Detection Time,
the fault code “OT1/0OT2" is displayed. If a Multi-Functional Output Terminal is to over-

torque detection, the output is on. Please refer to Pr.02-11~02-14 for details.

current

% o
Pr.06-08, 06-11

Ds%s pr.06-07,
Pr.06-10

4-113



Chapter 4 Parameters | [T=-H 7=

(Al » Current Limit Unit: 1

Control Lo TQCPG Factory Setting: 150
mode

Settings 0 to 250% (100%: drive’s rated current)

8] Itis used to set the current limit.

(GBI ~ Electronic Thermal Relay Selection (Motor 1)

Crgggg' VE  VFPG SVC FOCPG TQCPG Factory Setting: 2
Settings 0 Operate with a Inverter Motor (forced external cooling)
1 Operate with a Standard Motor (self-cooled by fan)
2 Disabled
(\[Z2¥@ll ~ Electronic Thermal Relay Selection (Motor 2)
Contol  VE VFPG SVC FOCPG TQCPG Factory Setting: 2
Settings 0 Operate with a Inverter Motor (forced external cooling)
1 Operate with a Standard Motor (self-cooled by fan)
2 Disabled

0 Itis used to prevent self-cooled motor overheats under low speed. User can use

electrical thermal relay to limit driver’s output power.

A Electronic Thermal Characteristic for Motor 1 Unit: 0.1

Crggggl VE VFPG SVC FOCPG TQCPG Factory Setting: 60.0
Settings 30.0 to 600.0 sec

 Electronic Thermal Characteristic for Motor 2 Unit: 0.1

Cncigggl VE VFPG SVC FOCPG TQCPG Factory Setting: 60.0
Settings 30.0 to 600.0 sec

0 The parameter is set by the 150% of motor rated current and the setting of Pr.06-14 and
Pr.06-28 to prevent the motor damaged from overheating. When it reaches the setting, it

will display “EoL1/EoL2” and the motor will be in free running.
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Operation
time(min)

f \
: Y
2 ly

%

60;42 L)r r'Lore
50Hz

10Hz

5Hz

L

/OIS NN

1
Load
0_20 40 60 80100120140160180200 factor (%)
[([SNEl ~ Heat Sink Over-heat (OH) Warning Unit: 0.1
control ye VyEPG  SVC FOCPG TQCPG Factory Setting: 85.0

mode

Settings 0.0to 110.0°C

(GBI ~ Stall Prevention Limit Level Unit: 1

Control VE VEPG  SVC Factory Setting: 50
mode

Settings 0 to 100% (refer to Pr.06-03, Pr.06-04)

0 When operation frequency is larger than Pr.01-01, Pr06-03=150%, Pr. 06-04=100% and Pr.
06-16=80%:
Stall Prevention Level during acceleration = 06-03x06-16=150x80%=120%.
Stall Prevention Level at constant speed= 06-04x06-16=100x80%=80%.

(Bl Present Fault Record
(([ZR Il Second Most Recent Fault Record
(V[CExRIl Third Most Recent Fault Record
(V[E7IVl Fourth Recent Fault Record
(V[cEvA Rl Fifth Most Recent Fault Record
(([Sv Il Sixth Most Recent Fault Record
Settings 0to 65 Factory Setting: 0

Settings Control Mode
VF VFPG SVC FOCPG | TQCPG
0: No fault O O O O O
1: Over-current during acceleration (ocA) O O O O O
2: Over-current during deceleration (ocd) O O O O O
3: Over-current during constant speed (ocn) O O O O O
4: Ground fault (GFF) O O o O O
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Control Mode

SR VF_| VFPG | SVC |FOCPG|
5: IGBT short-circuit (occ) O O O O @]
6: Over-curent at stop (ocS) O O O O O
7: Over-voltage during acceleration (ovA) O O O O O
8: Over-voltage during deceleration (ovd) O O O O O
9: Over-voltage during constant speed (ovn) O O O O O
10: Over-voltage at stop (ovS) O O O @] @]
11: Low-voltage during acceleration (LvA) O O O O O
12: Low-voltage during deceleration (Lvd) O O O O O
13: Low-voltage during constant speed (Lvn) O O O O O
14: Low-voltage at stop (LvS) O O O O O
15: Phase loss (PHL) O O O O @]
16: IGBT over-heat (oH1) O O O O O
17: Heat sink over-heat (oH2)(for 40HP above) O O O O O
18: TH1: IGBT hardware failure (tH10) O O O O O
19: TH2: Heat sink hardware failure(tH20) O O O O O
20: Fan error signal output O O O O
21: over-load (oL) (when it exceeds 150% rated current, O O O O O
1 min later it will be overload)
22: Electronics thermal relay 1 (EoL1) O O O O O
23: Electronics thermal relay 2 (EoL2) O O O O O
24: Motor PTC overheat (oH3) O O O O O
25: Fuse error (FUSE) O O O O O
26: over-torque 1 (ot1) O O O O O
27: over-torque 1 (ot2) O O O O O
28: Reserved
29: Reserved
30: Memory write-in error (cF1) O O O O O
31: Memory read-out error (cF2) O O O O O
32: Isum current detection error (cd0) O O O O O
33: U-phase current detection error (cd1) O O O O O
34: V-phase current detection error (cd2) O O O O O
35: W-phase current detection error (cd3) O O O O O
36: Clamp current detection error (HdO) O O O O O
37: Over-current detection error (Hd1) O O O O O
38: Over-voltage detection error (Hd2) O O O O O
39: Ground current detection error (Hd3) O O O O O
40: Auto tuning error (AUE) ] O O
41: PID feedback loss (AFE) O [©) @) O O
42: PG feedback error (PGF1) O ©] ©]
43: PG feedback loss (PGF2) @) o o
44: PG feedback stall (PGF3) O O
45: PG slip error (PGF4) ©) o
46: PG ref input error (PGr1) O O O O O
47: PG ref loss (PGr2) O O O O O
48: Analog current input loss (ACE) O O O O O
49: External fault input (EF) O O O O O
50: Emergency stop (EF1) O O O O O
51: External Base Block (B.B.) O O O O O
52: Password error (PcodE) O O O O O
53: Reserved
54: Communication error (cE1) O O O O O
55: Communication error (cE2) O O O O O
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Control Mode

SERES VF_| VFPG | SVC |FOCPG|TQCPG

56: Communication error (CE3) O O O O O
57: Communication error (CE4) O @) O O O
58: Communication Time-out (CE10) O O O O O
59: PU time-out (cP10) O O O O O
60: Brake transistor error (bF) O O O O O
61: Y-connection/a-connection switch error (ydc) O O O O

62: Decel. Energy Backup Error (dEb) O O O O O
63: Slip error (oSL) O O O O

64: Broken belt error (bEb) O O O O O
65: Error PID feedback signal of tension (tdEv) O O O O O

3 It will record when the fault occurs and force stopping.

is operation, or it will warn without record.

For the Lv, it will record when it

] Setting 62: when DEB function is enabled, the drive will execute DEB and record to the

Pr.06-17 to Pr.06-22 simultaneously.

06-23

» Fault Output Option 1 Unit: 1
[oiE2Z3l ~ Fault Output Option 2 Unit: 1
(LIl ~ Fault Output Option 3 Unit: 1
(SE2{clll » Fault Output Option 4 Unit: 1

Control
mode

VF VFPG SVC FOCPG TQCPG

Factory Setting: 0

Settings 0 to 65535 sec (refer to bit table for fault code)

D These parameters can be used with multi-function output (set Pr.02-11 to Pr.02-14 to 35-

38) for the specific requirement. When the fault occurs, the corresponding terminals will

be activated (It needs to convert binary value to decimal value to fill in Pr.06-23 to Pr.06-

26).
Bit0 Bitl | Bit2 Bit3 Bit4 Bit5 Bit6
Fault code

current | Volt. oL SYS FBK EXI CE
0: No fault
1: Over-current during acceleration [ )
(ocA)
2: Over-current during deceleration [ )
(ocd)
3: Over-current during constant [ )
speed (ocn)
4: Ground fault (GFF) ([ J
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Fault code

Bit0

Bitl

Bit2

Bit3

Bit4

Bit5

Eit6

current

Volt.

oL

SYS

FBK

EXI

CE

5: IGBT short-circuit (occ)

6: Over-curent at stop (ocS)

7: Over-voltage during acceleration
(ovA)

8: Over-voltage during deceleration
(ovd)

9: Over-voltage during constant
speed (ovn)

10: Over-voltage at stop (ovS)

11: Low-voltage during
acceleration (LvA)

12: Low-voltage during
deceleration (Lvd)

13: Low-voltage during constant
speed (Lvn)

14: Low-voltage at stop (LvS)

15: Phase loss (PHL)

16: IGBT over-heat (oH1)

17: Heat sink over-heat (oH2)(for
40HP above)

18: TH1: IGBT hardware failure
(tH10)

19: TH2: Heat sink hardware
failure(tH20)

20: Fan error signal output

21: over-load (oL) (when it exceeds
150% rated current, 1 min later it
will be overload)

22: Electronics thermal relay 1
(EoL1)

23: Electronics thermal relay 2
(EoL2)

24: Motor PTC overheat (oH3)

25: Fuse error (FUSE)
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Bit0 Bitl Bit2 Bit3 Bit4 Bit5 Bit6

Fault code
current | Volt. oL SYS FBK EXI CE

26: over-torque 1 (ot1) o
27: over-torque 1 (ot2) o
28: Reserved
29: Reserved
30: Memory write-in error (cF1) o
31: Memory read-out error (cF2) o
32: Isum current detection error [ )
(cdO)
33: U-phase current detection error [ ]
(cd1)
34: V-phase current detection error [ ]
(cd2)
35: W-phase current detection [ ]
error (cd3)
36: Clamp current detection error [ )
(HdO)
37: Over-current detection error [ J
(Hd1)
38: Over-voltage detection error [ )
(Hd2)
39: Ground current detection error [ )
(Hd3)
40: Auto tuning error (AuE) [ J
41: PID feedback loss (AFE)

42: PG feedback error (PGF1)

43: PG feedback loss (PGF2)

44: PG feedback stall (PGF3)

45: PG slip error (PGF4)

46: PG ref input error (PGr1)

47: PG ref loss (PGr2)

48: Analog current input loss
(ACE)
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Fault code

Bit0

Bitl

Bit2

Bit3

Bit4

Bit5

Eit6

current

Volt.

oL

SYS

FBK

EXI

CE

49:

External fault input (EF)

50:

Emergency stop (EF1)

51:

External Base Block (B.B.)

52:

Password error (PcodE)

53:

Reserved

54:

Communication error (CE1)

55:

Communication error (CE2)

56:

Communication error (CE3)

57:

Communication error (cE4)

58:

Communication Time-out

(cE10)

59:

PU time-out (cP10)

60:

Brake transistor error (bF)

61:

Y-connection/A-connection

switch error (ydc)

62: Decel. Energy Backup Error

(dEb)

63: Slip error (oSL)

64:

Broken belt error (bEb)

65: Error PID feedback signal of

tension (tdEv)

(\[Evislll # PTC (Positive Temperature Coefficient) Detection Selection

C;(”)gg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 0
Settings 0 Warn and keep operating
1 Warn and ramp to stop
2 Warn and coast to stop
0 Itis used to set the treatment after detecting PTC.
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(Bl ~PTC Level Unit: 0.1
Crggg:' VF  VFPG SVC FOCPG TQCPG Factory Setting: 50.0
Settings 0.0 to 100.0%

@ It is used to set the PTC level, and the corresponding value for 100% is max. analog

input value.

[(iEX¥Mll ~ Filter Time for PTC Detection

Unit: 0.01

Control
mode

VF

VFPG

SVC FOCPG TQCPG

Factory Setting: 0.20

Settings

0.00 to 10.00 sec

[o[sEcv Al Output Frequency for Malfunction

Control
mode

VF

VFPG

SVC FOCPG TQCPG

Factory Setting: Read-only

Settings

0.00 to 655.35 Hz

[osEck Il Output Voltage for Malfunction

Control
mode

VF

VFPG

SVC FOCPG TQCPG

Factory Setting: Read-only

Settings

0.0~6553.5V

[[sE” 3l DC Voltage for Malfunction

Control
mode

VF

VFPG

SVC FOCPG TQCPG

Factory Setting: Read-only

Settings

0.0~6553.5V

[oSEcSlll Output Current for Malfunction

cmogggl VE VFPG  SVC FOCPG TQCPG Factory Setting: Read-only
Settings 0.00~655.35 Amp

[WiEX{SIl IGBT Temperature for Malfunction

C,ﬁgf{g' VE VFPG SVC FOCPG TQCPG Factory Setting: Read-only
Settings 0.0~6553.5 °C
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Group 7 Special Parameters

(OyEC[VI ~ Software Brake Level Unit: 0.1

Control v yppg  SVC FOCPG TQCPG
mode
Settings 230V series 350.0~450.0Vdc Factory Setting: 380.0
460V series 700.0~900.0Vdc Factory Setting: 760.0

[ma] This parameter sets the DC-bus voltage at which the brake chopper is activated.

(oyZXMl ~ DC Brake Current Level Unit: 1

contol  VE VFPG  SVC FOCPG TQCPG Factory Setting: 0

Settings 0 to 100%

[ This parameter sets the level of DC Brake Current output to the motor during start-up
and stopping. When setting DC Brake Current, the Rated Current (Pr.00-01) is regarded
as 100%. It is recommended to start with a low DC Brake Current Level and then
increase until proper holding torque has been attained.

(8] When it is in FOCPG/TQCPG mode, DC brake is zero-speed operation. It can enable DC

brake function by setting to any value.

(g3l » DC Brake Time at Start-up Unit: 0.1
C,fj?,g'g' VE  VFPG SVC FOCPG TQCPG Factory Setting: 0.0
Settings 0.0 to 60.0 sec

[ This parameter determines the duration of the DC Brake current after a RUN command.
When the time has elapsed, the AC motor drive will start accelerating from the Minimum

Frequency (Pr.01-05).

(OYEOcIM ~» DC Brake Time at Stop Unit: 0.01
crg(n)ggl VE VFPG  SVC FOCPG TQCPG Factory Setting: 0.00
Settings 0.00 to 60.00 sec

[ma] This parameter determines the duration of the DC Brake current during stopping.

(g Z ~ Start-Point for DC Brake Unit: 0.01
Control VE VFPG SVC TQCPG Factory Setting: 0.00
mode

Settings 0.00 to 600.00Hz

[ma] This parameter determines the frequency when DC Brake will begin during deceleration.
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Output frequency

DC Braking Time
during Stopping

07-04
01-09 Start-point for

Minimum i
DC braking [ !
/-y output time during --- o
frequency stopping

Run/Stop ON OFF Time

DC Braking Time
@ DC Brake at Start-up is used for loads that may move before the AC drive starts, such
as fans and pumps. Under such circumstances, DC Brake can be used to hold the load
in position before setting it in motion.
(28] DC Brake at stop is used to shorten the stopping time and also to hold a stopped load
in position. For high inertia loads, a dynamic brake resistor may also be needed for fast

decelerations.

(gl ~ Proportional Gain for DC Brake Unit: 1
Factory Setting: 50

Control e vepg  sve
mode

Settings 1 to 500Hz

(B8] It is used to set the output voltage gain when DC brake.

(gl ~» Momentary Power Loss Operation Selection

Control v \epg  SVC  FOCPG TQCPG
mode

Factory Setting: 0

Settings 0 Operation stops after momentary power loss.

1 Operation continues after momentary power loss, speed search
starts with the Master Frequency reference value.

2 Operation continues after momentary power loss, speed search
starts with the minimum frequency.

0 This parameter determines the operation mode when the AC motor drive restarts from a

momentary power loss.
8] In PG control mode, the AC motor drive will execute the speed search function

automatically by the PG speed when this setting isn’t set to 0.
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¥ Maximum Allowable Power Loss Time Unit: 0.1
Cn‘:gggl VF  VFPG SVC FOCPG TQCPG Factory Setting: 2.0
Settings 0.1t0 5.0 sec

8] If the duration of a power loss is less than this parameter setting, the AC motor drive
will resume operation. If it exceeds the Maximum Allowable Power Loss Time, the AC
motor drive output is then turned off (coast stop).

[ The selected operation after power loss in Pr.07-06 is only executed when the maximum
allowable power loss time is <5 seconds and the AC motor drive displays “Lu”.

But if the AC motor drive is powered off due to overload, even if the maximum allowable
power loss time is <5 seconds, the operation mode as set in Pr.07-06 is not executed. In

that case it starts up normally.

(YEVSI ~ Baseblock Time for Speed Search (BB) Unit: 0.1
Contol  VE VFPG SVC FOCPG TQCPG Factory Setting: 0.5
Settings 0.1t0 5.0 sec

[ma] When momentary power loss is detected, the AC drive will block its output and then
wait for a specified period of time (determined by Pr.07-08, called Base-Block Time)
before resuming operation. This parameter should be set at a value to ensure that any
residual regeneration voltage from the motor on the output has disappeared before the

drive is activated again.

Q
Output frequency(H) jw @ Input B.B. signal
: _»i @ Stop output voltage
Output voltage(V) j ! @ Disable B.B. signal

@ Waiting time Pr.07-08
Output current |A ® Speed search

07-09 ® Synchronization speed detection
Current Limit for @ Frequency command before B.B.
Speed Search Time

FWDRun |

B.B.

B.B. Search with last output frequency downward timing chart
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f €]

Output(ﬁfuenctjw @ !nputB.B. signal
[

i T ! [©)] St.op output vcﬁltage

Output voltage Q@ ! I ® Disable B.B. signal

| i

2 i T i @ waiting time 08.07

i

i

T

outputcurrent A} ® speed Search

i
07-09 Current Limit : |
for Speed Search Speed [[ 77"~ . T

~

/L ® Synchronization speed detection

Time

B.B. Search with minimum output frequency upward timing chart

€}
Output frequency(H) J H

| —»i@

@ Input B.B. signal

@ Stop voltage output

@ Disable B.B. signal

@ Waiting time Pr.07-08

® Speed search

________ ® Synchronization speed detection

P
1
1
|

And

Output voltage(VTj

Output current o

o N leo

Over-Current Stall
Prevention
during Accel.

i
FWD RunJ

B.B. =

B.B. Search with minimum output frequency upward timing chart

Time
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[(y&osll ~ Current Limit for Speed Search Unit: 1
Cmoggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 150

Settings 20 to 200%

(28] Following a momentary power loss, the AC motor drive will start its speed search
operation only if the output current is greater than the value set by Pr.8-07. When the
output current is less than the value of Pr.8-07, the AC motor drive output frequency is
at “speed synchronization point”. The drive will start to accelerate or decelerate back to
the operating frequency at which it was running prior to the power loss.

(B8] When executing speed search, the V/f curve is operated by group 1 setting. The
maximum current for the optimum accel./decel. and start speed search is set by Pr.07-

09.
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[org (VB ~ Base Block Speed Search

Cn‘:gggl VE  VFPG SVC FOCPG TQCPG Factory Setting: 0
Settings 0 Stop operation
1 Speed search starts with last frequency command
2 Speed search starts with minimum output frequency

0 This parameter determines the AC motor drive restart method after External Base Block
is enabled.
8] In PG control mode, the AC motor drive will execute the speed search function

automatically by the PG speed when this setting isn’t set to 0.

(rENEl ~ Auto Restart After Fault Unit: 1
Contol  VE VFPG SVC FOCPG TQCPG Factory Setting: 0
Settings 0to 10

[ma] Only after an over-current OC or over-voltage OV fault occurs, the AC motor drive can
be reset/restarted automatically up to 10 times.

8] Setting this parameter to 0 will disable the reset/restart operation after any fault has
occurred.
When enabled, the AC motor drive will restart with speed search, which starts at the
frequency before the fault. To set the waiting time before restart after a fault, please set

Pr. 07-08 Base Block Time for Speed Search.

~ Speed Search during Start-up

Contol  VE VFPG  SVC FOCPG TQCPG Factory Setting: 0

Settings 0 Disable

1 Speed search from maximum frequency
2 Speed search from start-up frequency
3

Speed search from minimum frequency

[ This parameter is used for starting and stopping a motor with high inertia. A motor with
high inertia will take a long time to stop completely. By setting this parameter, the user
does not need to wait for the motor to come to a complete stop before restarting the AC

motor drive. If a PG card and encoder is used on the drive and motor, then the speed
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search will start from the speed that is detected by the encoder and accelerate quickly
to the commanded frequency. The output current is set by the Pr.07-09.

(8] In PG control mode, the AC motor drive will execute the speed search function

automatically by the PG speed when this setting isn’t set to 0.

(gNkl » Decel. Time Selection for Momentary Power Loss (DEB function)

Contol  VE VFPG SVC FOCPG TQCPG Factory Setting: 0

Settings Disable
1st decel. time

2nd decel. time

4th decel. time

0

1

2

3 3rd decel. time
4

5 Current decel. time
6

Auto decel. time

(B8] This parameter is used for the decel. time selection for momentary power loss.

[org¥ 3 ~ DEB Return Time Unit: 0.1

cmogggl VE VEPG  SVC FOCPG Factory Setting: 0.0

Settings 0.0 to 25.0 sec

(B8] The DEB (Deceleration Energy Backup) function is the AC motor drive decelerates to
stop after momentary power loss. When the momentary power loss occurs, this
function can be used for the motor to decelerate to 0 speed with deceleration stop
method. When the power is on again, motor will run again after DEB return time.

(28] Status 1: Insufficient power supply due to momentary power-loss/unstable power (due

to low voltage)/sudden heavy-load
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DC BUS voltage =
The level for DEB return time itdoesn't need aUtomatlon
(Lv=+30V+58V) - N\--L__L_ multi-function terminals

The level for soft start relay to be ON -
(Lv+30)

Lvlevel----

power side T T

i i
Output frequency- : : i
Pr.07-13 Decel. time selection for. 1 |
momentary power loss N\ !
! I [}

ISSKNOTE|

When Pr.07-14 is set to 0, the AC motor drive will be stopped and won't re-start
atthe power-on again.

Status 2: unexpected power off, such as momentary power loss

DC BUS voltage

The level for DEB return time
(Lv=+30V+58V)
The level for soft start relay to be ON - -

(Lv+30) Lvlevel =77

power side

Output frequency
U
Pr.07-13 Decel. time selection for N\
momentary power loss
DEB return im o

I=mgNOTE

For example, in textile machinery, you will hope that all the machines can be decelerated to stop to

prevent broken stitching when power loss. In this case, the host controller will send a message to the

AC motor drive to use DEB function with deceleration time via EF.

~ Dwell Time at Accel. Unit: 0.01

cn?gggl VE VEPG  SVC  FOCPG Factory Setting: 0.00

Settings 0.00 to 600.00 sec
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(g (Sl ~ Dwell Frequency at Accel. Unit: 0.01
Control VE VEPG  SVC FOCPG Factory Setting: 0.00
mode

Settings 0.00 to 600.00 Hz
[y el ~ Dwell Time at Decel. Unit: 0.01
Control VE VEPG  SVC FOCPG Factory Setting: 0.00
mode

Settings 0.00 to 600.00 sec
(gt ~ Dwell Frequency at Decel. Unit: 0.01
Control VE VEPG  SVC FOCPG Factory Setting: 0.00
mode

Settings 0.00 to 600.00 Hz

(28] In the heavy load situation, Dwell can make stable output frequency temporarily.

(28] Pr.07-15 to Pr.07-18 is for heavy load to prevent OV or OC occurs.
Frequency

07-16
Dwell
Frequency
atAccel,

07-18
! Dwell
! Frequency
107-15 | latDecel.  atDecel:
'Dwell Time ! !
'atAccel. ! !

Time
Dwell at accel./decel.

[oygii*ll ~ Fan Control

Cmoggg' VE  VFPG SVC FOCPG TQCPG Factory Setting: 0
Settings 0 Fan always ON
1 1 minute after AC motor drive stops, fan will be OFF
2 AC motor drive runs and fan ON, AC motor drive stops and fan OFF
3 Fan ON to run when preliminary heat sink temperature (around
60°C) attained
4 Fan always OFF

0 This parameter is used for the fan control.

4-129



Chapter 4 Parameters | [T 27
m » Torque Command Vnig 47

Control TQCPG Factory Setting: 0.0
mode

Settings -100.0 to 100.0%
(Pr. 07-22 setting=100%)

[ This parameter is torque command. When Pr.07-22 is 250% and Pr.07-20 is 100%, the
actual torque command = 250%X100% X motor rated torque.

& Thedrive will record the setting before power off.

(revARl » Torque Command Source

Control TQCPG Factory Setting: 0
mode

Settings 0 Digital keypad
1 RS485 serial communication (RJ-11)

2 Analog signal (Pr.03-00)

[n] When Pr.07-21 is set to 0, the torque command can be set in Pr.07-20.

& When Pr.07-21 is set to 1 or 2, Pr.07-20 is used to display torque command.

[orgv2l ~ Maximum Torque Command Unit: 1
Control TQCPG Factory Setting: 100
mode

Settings 0 to 500%

0 This parameter is for the max. torque command (motor rated torque is 100%).

[ According to the formula of motor rated torque: P(w) ,whereP(w)is

TINM)=——"—""—
W (rad/s)
Pr.05-02 and W(rad/s) is Pr.0s-03. _RPM_ _ ./ ¢
x 27T
A~ Filter Time of Torque Command Unit: 0.001
Control TQCPG Factory Setting: 0.000

mode

Settings 0.000 to 1.000 sec

(8] When the setting is too long, the control will be stable but the control response will be
delay. When the setting is too short, the response will be quickly but the control maybe

unstable. User can adjust the setting by the control and response situation.
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(or£r2 3l Speed Limit Selection

Control

mode TQCPG

Factory Setting: 0

Settings 0
1

By Pr.07-25 and Pr.07-26

Frequency command source (Pr.00-20)

0 The function of speed limit: In the torque control mode (TQCPG), when the torque

command is larger than the load, it will be changed to speed control mode while the

motor speed is accelerated to speed limit setting (Pr.07-24, Pr.07-25 and Pr.07-26) to

prevent the motor from continuous acceleration.
torque

motor
speed
07-25

07-26

Pr.07-24=0
Running/opposite running
direction are

limited by Pr.07-25

and Pr.07-26.

torque

motor
speed

07-26
Pr.07-24=1

Wheniitis forward running,
the running direction islimited
by Pr.00-20 and the

opposite running direction

is limited by Pr.07-26.

torque

motor
speed

00-20
Pr.07-24=1
Whenitis reverserunning,
the running direction islimited
by Pr.07-25 and the
opposite running direction
is limited by Pr.00-20.

(orgvisll » Torque Mode +Speed Limit

Unit: 1

(rgv{clll » Torque Mode-Speed Limit

Unit: 1

Control

mode TQCPG

Factory Setting: 10

Settings

0to 120%

(B8] These parameters are used in the torque mode to limit the running direction and

opposite direction. (Pr.01-00 max. output frequency=100%)

(orEvy@ll Source of Torque Offset

Control

mode sve

FOCPG TQCPG

Factory Setting: 0

Settings

0
1
2
3

Disable
Analog input (Pr.03-00)

Torque offset setting

Control by external terminal (by Pr.07-29 to Pr.07-31)

(B8] This parameter is the source of torque offset.
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0 When it is set to 3, the source of torque offset will decide to Pr.07-29, Pr&7-30(aric

Pr.07-31 by the multi-function input terminals(MI) setting (31, 32 or 33).

Ml is set to 31 Ml is set to 32 Ml is set to 33 Torque offset
OFF OFF OFF None
OFF OFF ON 07-31
OFF ON OFF 07-30
OFF ON ON 07-31+07-30
ON OFF OFF 07-29
ON OFF ON 07-29+07-31
ON ON OFF 07-29+07-30
ON ON ON 07-29+07-30+07-31
# Torque Offset Setting Unit: 0.1
crﬁgggl SVC FOCPG TQCPG Factory Setting: 0.0
Settings 0.0 to 100.0%

[ This parameter is torque offset. The motor rated torque is 100%.

[ According to the formula of motor rated torque: T(NM)= P(w) ,whereP(w)is

W (rad/s)
Pr.05-02 and W(rad/s) is Pr.0s-03. _RPM_ _ ./
x 27
(rgvisl ~ High Torque Offset Unit: 0.1
Control o\« FocpG TQCPG Factory Setting: 30.0
mode
Settings 0.0 to 100.0%
(gt ~ Middle Torque Offset Unit: 0.1
Control o\~ rocpe TQCPG Factory Setting: 20.0
mode

Settings 0.0 to 100.0%
(yg<yBl ~ Low Torque Offset Unit: 0.1

cncigggl SVC FOCPG TQCPG Factory Setting: 10.0

Settings 0.0 to 100.0%
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[N When it is set to 3, the source of torque offset will decide to Pr.07-29, Pr.07-30 and
Pr.07-31 by the multi-function input terminals setting (31, 32 or 33). The motor rated
torque is 100%.

(28] According to the formula of motor rated torque: T(NM)= P(w) ,whereP(@)is

W (rad/s)
Pr.05-02 and W(rad/s) is Pr.05-03. RPM =rad/s
x 27T
(orgxXya » Forward Motor Torque Limit Unit: 1
// Forward Regenerative Torque Limit Unit: 1
(rg<” 3 » Reverse Motor Torque Limit Unit: 1
((yEcSl ~ Reverse Regenerative Torque Limit Unit: 1
Crgggsl FOCPG TQCPG Factory Setting: 200
Settings 0 to 500%

(28] The motor rated torque is 100%. The settings for Pr.07-32 to Pr.07-35 will compare with
Pr.03-00=7, 8, 9, 10. The minimum of the comparison result will be torque limit as shown
in the following figure.

0 According to the formula of motor rated torque: P(w) ,whereP(@)is

TINM) =W rad 1s)

Pr.05-02 and W(rad/s) is Pr.05-03. RPM =rad/s
x 271
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Positive

torque automation

Reverse refenerative mode Forward motor mode
06-12 current limit 06-12 current limit

The level of torque limit willbe

the min. value of following three values

1. torque limitofPr.07-32to Pr.07-35

2. Torque limit of external analog terminals
(AVI, ACI and AUI)

3. Pr.06-12 currentlimit

Pr.07-35 Pr.07-32
Reverseregenerative Forward motor
torque limit torque limit

frequency command

Pr.07-34 Pr.07-33
Reverse motor Forwardregenerative
torque limit torque limit

06-12 current limit 06-12 current limit
Reverse motor mode Negative Forward regenerative mode

torque

Emergency Stop (EF) & Forced Stop Selection

Crgggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 0

Settings Coast stop
By deceleration Time 1

By deceleration Time 2

By deceleration Time 4

0

1

2

3 By deceleration Time 3
4

5 System Deceleration
6

Automatic Deceleration

[a] When the multi-function input terminal is set to 10 or 18 and it is ON, the AC motor drive

will be operated by Pr.07-36.
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Group 8 High-function PID Parameters

[oI:Z0 [0l Input Terminal for PID Feedback

crgggsl VE VEPG  SVC FOCPG Factory Setting: 0

Settings 0 No function

1 Negative PID feedback from external terminal AVI (Pr.03-00)
2 Negative PID feedback from PG card (Pr.10-15, skip direction)
3 Negative PID feedback from PG card (Pr.10-15)

4 Positive PID feedback from external terminal AVI (Pr.03-00)

5 Positive PID feedback from PG card (Pr.10-15, skip direction)
6

Positive PID feedback from PG card (Pr.10-15)

(B8] Negative feedback means: +target value — feedback. It is used for the detection value
will be increased by increasing the output frequency.
(28] Positive feedback means: -target value + feedback. It is used for the detection value will

be decreased by increasing the output frequency.

Xkl ~ Proportional Gain (P) Unit: 0.1

cmogggl VE VEPG  SVC FOCPG Factory Setting: 80.0

Settings 0.0 to 500.0%

(B8] This parameter determinates the gain of the feedback loop. If the gain is large, the
response will be strong and immediate (if the gain is too large, vibration may occur). If

the gain is small, the response will weak and slow.

# Integral Gain (1) Unit: 0.01

Crgg:jrgl VE VEPG  SVC FOCPG Factory Setting: 1.00

Settings 0.00 to 100.00 sec

0 This parameter determines the speed of response for the PID feedback loop. If the
integral time is long, the response will be slow. If the integral time is short, the response
will be quick. Be careful not to set(l) too small, since a rapid response may cause
oscillation in the PID loop.

8] If the integral time is set as 0.00, Pr.08-02 will be disabled.
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~ Derivative Control (D) Unit: 0.01

anzgargl VE VEPG SVC FOCPG Factory Setting: 0.00

Settings 0.00 to 1.00 sec

[ This parameter determines the damping effect for the PID feedback loop. If the
differential time is long, any oscillation will quickly subside. If the differential time is

short, the oscillation will subside slowly.

(SEVZ3l ~ Upper limit for Integral Control Unit: 0.1
crﬁgggl VE VEPG  SVC FOCPG Factory Setting: 100.0

Settings 0.0 to 100.0%

(8] This parameter defines an upper bound or limit for the integral gain (I) and therefore
limits the Master Frequency.

The formulais: Integral upper bound = Maximum Output Frequency (Pr.01-00) x (Pr.08-

04).
(I ~ PID Output Frequency Limit Unit: 0.1
crﬁgggl VE VEPG  SVC FOCPG Factory Setting: 100.0

Settings 0.0 to 110.0%

0 This parameter defines the percentage of output frequency limit during the PID control.
The formulais Output Frequency Limit = Maximum Output Frequency (Pr.01-00) X Pr.08-

05 %. This parameter will limit the Maximum Output Frequency.

» PID Offset Unit: 0.1

Control VE VEPG SVC FOCPG Factory Setting: 0.0
mode

Settings -100.0 to 100.0%
(3Eorall ~ PID Delay Time Unit: 0.1
Control VE VEPG SVC FOCPG Factory Setting: 0.0
mode

Settings 0.0to 2.5 sec
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Inp utSelection of the PID Cancelled Frequenc
PID Targeted Value 08-00=0 <:on?mandy
00-20:KPV-CE0 1/ or 02-01~06=21(pid off, o

RS485 — @ ,Q+
03-00~02:UP/Down

key PG ‘

+
PID offset Q
08-06

¥
Display of the PID fee dback - ¢
00-14=10display ofthe PID
PID feed back Del
Time / 08-05
InputSelection PID Freq.
ofthe PID Fee dback 08-02 'l 08-07 ompurteq
08-00:AVI/ACI T 08-04
AUI/PG Integral Time| |08~ fimit ﬁOmTtmaﬂd
Integral 08-09
Treatmentofthe
Feedback Signal Fault
If Hz>08-05
time exce eds 08-08

PI Control: controlled by the P action only, and thus, the deviation cannot be eliminated
entirely. To eliminate residual deviations, the P + | control will generally be utilized. And
when the Pl control is utilized, it could eliminate the deviation incurred by the targeted
value changes and the constant external interferences. However, if the | action is
excessively powerful, it will delay the responding toward the swift variation. The P
action could be used solely on the loading system that possesses the integral
components.

PD Control: when deviation occurred, the system will immediately generate some
operation load that is greater than the load generated single handedly by the D action to
restrain the increment of the deviation. If the deviation is small, the effectiveness of the
P action will be decreasing as well. The control objects include occasions with integral
component loads, which are controlled by the P action only, and sometimes, if the
integral component is functioning, the whole system will be vibrating. On such
occasions, in order to make the P action’s vibration subsiding and the system
stabilizing, the PD control could be utilized. In other words, this control is good for use
with loadings with no brake functions over the processes.

PID Control: Utilize the I action to eliminate the deviation and the D action to restrain the
vibration, thereafter, combine with the P action to construct the PID control. Use of the
PID method could obtain a control process with no deviations, high accuracies and a

stable system.
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(SIS~ Feedback Signal Detection Time Unit: 0.1
Control VE VEPG SVC FOCPG Factory Setting: 0.0
mode

Settings 0.0 to 3600.0 sec

0 This parameter is only valid when the feedback signal is ACI.

[ This parameter defines the time during which the PID feedback must be abnormal
before awarning is given. It also can be modified according to the system feedback
signal time.

28] If this parameter is set to 0.0, the system would not detect any abnormality signal.

(oIsE0Ill Feedback Fault Treatment

Cncigggl VE  VFPG SVC FOCPG Factory Setting: 0

Settings 0 Warn and keep operating
1 Warn and RAMP to stop

2 Warn and COAST to stop
3

Warn and keep at last frequency

(8] This parameter is only valid when the feedback signal is ACI.
0 AC motor drive acts when the feedback signals (analog PID feedback or PG (encoder)

feedback) are abnormal.

(SEN(O ~ Sleep Frequency Unit: 0.01

Crggggl VE VEPG SVC FOCPG Factory Setting: 0.00

Settings 0.00 to 600.00Hz

[SENAl ~ \Vake-up Frequency Unit: 0.01

Control VE VEPG SVC FOCPG Factory Setting: 0.00
mode

Settings 0.00 to 600.00Hz
(S5 VAll ~ Sleep Time Unit: 0.1
Control VE  VFPG SVC FOCPG Factory Setting: 0.0
mode

Settings 0.0 to 6000.0sec

[ These parameters determine sleep functions of the AC drive. If the command frequency

falls below the sleep frequency, for the specified time in Pr. 08-12, then the drive will
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shut off the output and wait until the command frequency rises above Pr. 08-11. Please

see the below diagram.

Frequency command /
Wake—upfrequ_ency N _Y _______________________

f/__ -2

-
-

08-10— — — — N
Sleep frequency RN L
N
1
1
1

|

I
<~ __—--r"
<«—sleeptime—p ,—: OHz
08-12

Sleep Function

[oI:2k ~ PID Deviation Level Unit: 0.1

Control Factory Setting: 10.0

4. VF  VFPG SVC FOCPG y 9
Settings 1.0 to 50.0%

(53 » PID Deviation Time Unit: 0.1

Control Factory Setting: 5.0

4. VF  VFPG SVC FOCPG y 9
Settings 0.1 to 300.0 sec

(ISl ~ Filter Time for PID Feedback Unit: 0.1

Control Factory Setting: 5.0

4. VF VFPG SVC FOCPG y 9
Settings 0.1 to 300.0 sec

Reserved

Reserved

Reserved

Reserved

Reserved
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(o}:224Mll Tension Control Selection

Settings Oto4 Factory Setting: 0
Settings Control Mode
9 VF__| VFPG | SVC_|FOCPG [TQCPG
0: Disable
1: Tension closed-loop, speed mode ] O O O
2: Line speed closed-loop, speed mode O O O O
3: Tension close-loop, torque mode O
4: Tension open-loop, torque mode O
8] 1:Tension closed-loop, speed mode
The calculation of the master frequency of the tension control
Master frequency (Hz)= VD A
V: line speed m/min
D: Reel diameter m
A . )
__ : Mechanical gear ratio
B
m
tension command
08;&25 o PID outputfrequency
08.96 Limit 08-35=0 *1
B + frequency
+ P I command
- -35=1 *- +
. 08-29 & 08-30 08-35=1 *-1
tension 08-32 & 08-33
feedback
08-27=0
08-23 & 08-24 R —
mECha'}ggﬂ EYr et'r°4> master frequency
line speed—»
pitch
rgl)er
Q Gear ratlo
tension feedback
AEM or DEM line speed input AlorPG2
operation command
operation MO=d1 FWD
command, \Fwp tension command Al/communication/
frequency R digital keypad
setting Al source of reel diameter 08-42
Drive 1 Drive 2
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(28] 2:Line speed closed-loop, speed mode
PID output frequency

Line speed command + 08-35=0 *1 + frequency
08:2672,08:20  —— EE'—:O\—O—’command

A+

O
08-29~08-30 08-36 08-35=1 *-1
08-32~08-33

line speed feedback
08-27=1
08-23 or 08-24
mechanical gearA or B
—_—>

08-42
reel diameter

master frequenc

08-25=2,08-26
line speed command
bt b LLLLSLLIN

08-27=1
line speed feedback

O‘P

o)

Gear ratio
Encoder A:B
Motor
08-27=1
line speed feedback
> PG2

line speed command Al or
S
communication

source of reel diameter
——»08-42

drive
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28] 4:Tension open-loop, torque mode
Torque (N-M)= F*D

2

F: tension (N)
D: reel diameter (m)

torque
compensation
08-83~08-86
tension -
setting tension torque
~a 9ana 5o taper > + Y+
08-76/08-79 08-81 orque value torque
calculation [ * command
reel diameter
08-42 N
08-42
reel diameter
O s
Gear ratio
A:B
Motor
tension command
T (Al PG1
operation command
— »FWD
direction of torque command
— ”MI=d39
source of reeldiameter
. drameter | 1os-42
Drive
TQCPG mode
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(28] 3:Tesnsion closed-loop, torque mode

Torque (N-M) = F*D

F: tension (N)
D: reel diameter (m)

Real diameter

08-42

Tension
setting

08-76

—* taper

v

Tension

03-81

i

08-29 &
08-30
08-32&
0F-33

Tension feedback
03-00~03-02=11

2

|

08-36

L )

= ,,|— Torque
- calculation

PID output

frequency

08-35=0%1
o]

fol

0R-35=1%]
Real diameter
0842

_—B‘

Gear ratio
AB

tension command

*ATL

tension feedback

operation command

direction of torque command

source of reel diameter'

Chapter 4 Parameters |

Torque
_value

Torque
compensation
N3-33-08-86

[ Motor [}

» Al

*FWD

v

MI=d39

0842

Drive
TQCPG mode
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source of reel diameler

»|08-42
Drive
TQCPG mode
08-22 NUlalem\Y[elo[=]
Contol  VE VFPG  SVC FOCPG TQCPG Factory Setting: 0
Settings 0 Rewind
1 Unwind

0 When it is set to 0, the reel diameter (D) will increase. When it is set to 1, the reel

diameter will decrease as shown in the following diagram.

rewind _ > unwind ¢« ‘>
(SSYRIll » Mechanical Gear A at Reel Unit: 1
(5723l » Mechanical Gear B at Motor Unit: 1
Contol  VE VFPG SVC FOCPG TQCPG Factory Setting: 100
Settings 1to 65535

[ma] Pr.08-23 and Pr.08-24 are only for tension control mode.
appliedin tension control mode

Drive

rewind/unwind

@: Gear A Gear B @

reel Gear ratio A:B

o}:E210ll Source of the Tension Command/Line Speed

Control VE  VEPG SVC FOCPG Factory Setting: 0
mode
Settings 0 Parameter setting (Pr.08-26)
1 RS-485 communication setting (Pr.08-26)

2 Analog input (Pr. 03-00~03-02=14 PID target value of tension, 03-
00~03-02=12 line speed)

3 When itis set to 0, it can adjust Pr.08-26 setting (PID Target Value of Tension/Line

Speed) by the digital keypad.
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(B8] When it is set to 1, it can adjust Pr.08-26 setting (PID Target Value of Tension/Line
Speed) by the communication

0 When itis set to 2, the source of tension command is the external analog input
terminals (Pr.03-00~03-02). When Pr.03-00~03-02 is set to 14 (PID target value of
tension), Pr.08-26 will display the PID target value of tension.

0 When itis set to 2, the source of tension command is the external analog input
terminals (Pr.03-00~03-02). When Pr.03-00~03-02 is set to 12 (line speed), Pr.08-26 will

display the PID target value of line speed.

(s37Cll ~ PID Target Value of Tension/Line Speed Unit: 0.1
Control VE VEPG  SVC FOCPG Factory Setting: 50.0

mode

Settings 0.0 to 100.0%

(B8] The setting range 0.0 to 100.0% corresponds to tension feedback 0~10V/0~max. line

speed (Pr.08-38).

B

Example:

In tension mode, when Pr.08-21 is set to 1 (Tension closed-loop, speed mode), the
setting 14 of Pr.03-00~03-02 (PID target value of tension) corresponds to tension
feedback 0~10V.

In tension mode, when Pr.08-21 is set to 2 (Line speed closed-loop, speed mode), the

setting 12 of Pr.03-00~03-02 (line speed) corresponds to O~max. line speed (Pr. 08-38).

[oI:22¥@ll Source of Tension/Line Speed PID Feedback

Control VEPG  SVC FOCPG Factory Setting: 0
mode
Settings 0 Analog input (Pr. 03-00~03-02 is set to 11 PID feedback of tension)
1 Pulse input (Pr.08-40)
oIsEVAll Auto-tuning Tension PID
Control v yepg  sVC  FOCPG Factory Setting: 0
mode

Settings 0 Disable

1 Reel diameter (08-29~08-30 corresponds to 08-44, 08-32~08-33
corresponds to 08-43)

2 Frequency (08-29~08-30 corresponds to 01-07, 08-32~08-33
corresponds to 01-00)

0 When Pr.08-28 is set to 1:
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((ISvislll » Proportional Gain 1 of Tension PID P

P.I.D

08-29
08-30 ™

08-32

08-33| 1 .

When Pr.08-28 is set to 2:
P.I.D

08-29
08-30

08-32

08-33| L

| reel
Dr“nax diameter
08-43

f output
Fmax frequency
01-00

Unit: 0.1

Control
mode

VF VFPG SVC FOCPG

Factory Setting: 50.0

Settings 0.0 to 1000.0

(Z<{UM ~ Integral Time of Tension PID |

Control
mode

Unit: 0.01

VF VFPG SVC FOCPG

Factory Setting: 1.00

Settings 0.00 to 500.00 sec

[ISECHA Reserved

(0SBl » Proportional Gain 2 of Tension PID P

Unit: 0.1

Control
mode

VF VFPG SVC FOCPG

Factory Setting: 50.0

Settings 0.0 to 1000.0
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(3Bl ~ Integral Time 2 of Tension PID | Unit: 0.01
Control VE VEPG  SVC FOCPG Factory Setting: 1.00
mode

Settings 0.00 to 500.00 sec

OISEX7 I Reserved

oIsE¢1SHll PID Output Status

Crgggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 0

Settings 0 Positive output
1 Negative output

(28] Please select the applicable method by the different requirements from the following

table.
Tension feedback
0 ~100% 0 ~100%
loose tight tight loose
Rewind | positive output | negative output
Unwind | negative output | Positive output
(35Sl Tension/Line Speed PID Output Limit Unit: 0.01
Control VE VEPG  SVC FOCPG Factory Setting: 20.00
mode
Settings 0 to 100.00%

0 Output limit range=Pr.08-36 * Pr.01-00.

[oIsEXY@ll Source of Line Speed Input Command

C,ﬂggg' VF VFPG SVC FOCPG TQCPG Factory Setting: 0

Settings 0 Disable

1 Analog input (Pr. 03-00~03-02 is set to 12 line speed)
2 RS-485 communication setting (Pr.08-41)

3 Pulse input (Pr.08-40)

4

DFM-DCM pulse input (Pr.02-18)
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] When it is set to 1, 3 or 4, the current line speed will be saved into Pr.08-41 vid analog
and pulse command. When it is set to 2, it can change the setting of Pr.08-41 (current
line speed) via communication.

(8] When it is set to 3 or 4, pulse signal needs to be connected to PG2 of the PG card and
then set the PG type by Pr.10-15.

0 Whenitis setto 3, it needs to use with Pr.08-40.

(8] When it is set to 4, Pr.02-18 setting needs to be set to the DFM output value of previous

driver as shown in the following before setting Pr.08-38.

O

the setting of Pr,02-18 of motor 2
= the setting of Pr.02-18 of motor 1

motor
Pr.10-15 of motor 2
should be setto3 or 4
Driver 1 Driver 2
TP
H DFM A2 PG2
- TP
(02-18) A2
DFM F B2 H
DCM /B2
| bcm AB2
(I35l Max. Line Speed Unit: 0.1
crﬁ(n)ggl VE VFPG  SVC FOCPG TQCPG Factory Setting: 1000.0
Settings 0.0 to 3000.0 m/min

[ma] In tension closed-loop and open-loop mode, the max. line speed is the reel line speed of
the pitch roller that corresponds to the max. frequency.

8] In closed-loop of line speed, setting by the mechanism requirement.
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(SEci*lll Min. Line Speed Unit: 0.1

Cmoggg' VE  VFPG SVC FOCPG TQCPG Factory Setting: 0.0
Settings 0.0 to 3000.0 m/min
(B8] When the line speed setting is lower than PR.08-39, the drive will stop calculating the

reel diameter.

01210l Pulse Number for Each Meter Unit: 0.1
Cnﬂggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 0.0

Settings 0.0 to 6000.0 pulse/m

m

When Pr.08-37 is set to 3, it needs to be used with this parameter.

(I35 ¥Wll Current Line Speed Unit: 0.1

Cm"ggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 0.0
Settings 0.0 to 3000.0 m/min
(B8] The display range of this parameter is according to Pr.08-38 and Pr.08-39.
D When Pr.08-37 is set to 1, 3, or 4, the current line speed will be saved into Pr.08-41 via
analog and pulse command. At this time, Pr.08-41 will be read only.
(B8] When Pr.08-37 is set to 2, the setting of Pr.08-41(current line speed) can be changed by

communication.

o123l Source of Reel Diameter

Cnﬂggg' VF VFPG SVC FOCPG TQCPG Factory Setting: 0
Settings 0 Calculated by line speed
1 Calculated by integrating thickness (encoder is on reel shaft)(Pr.08-
49~51, Pr.10-15)
2 Calculated by integrating thickness (encoder is on motor)(Pr.08-
23~08-24, 08-50~08-51, 10-00~10-01)
3 Calculated by analog input (Pr.03-00~03-02 is set to 13)

] When it is set to 1 or 2, it needs to be used with PG card.

D Whenitis set to 1, the reel diameter can be got from the encoder on the reel shaft. At
this time, the pulse signal needs to be connected to the PG2 of PG card and get the reel
diameter from the settings of Pr.10-15, Pr.08-49, Pr.08-50 and Pr.08-51.

0 Whenitis setto 2, the reel diameter can be calculated from the motor encoder and gear

ratio. At this time, the pulse signal should be connected to the PG1 of the PG card and
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get the reel diameter from the settings of Pr.08-23, Pr.08-24, Pr.10-01, Pr&0-00{ Pr.02=50
and Pr.08-51.

[ When itis set to 3, the reel diameter can be calculated by analog input (Pr.03-00~03-02

is set to 13) and the corresponding value of 10V is Pr.08-43.
the pathwhen
Pr.08-42is setto 1

— Driver
proximity
encoder Pr.08-42is setto 2

&

Encoder
8]

08-51
Material Thickness

St e———
. . 08-50 Coil number
e for each layer

A

.08-44 Emptyreeldiameter . . .
.08-46/47/48 Initial reel diameter infeed direction
.08-54 Currentreel diameter

.08-43 Max. reel diameter

(Sl » Max. Reel Diameter Unit: 0.1

o0 w>»

Crggggl VE  VFPG SVC FOCPG TQCPG Factory Setting: 6000.0
Settings 1.0 to 6000.0mm

(XY » Empty Reel Diameter Unit: 0.1

Contol  VE VFPG SVC FOCPG TQCPG Factory Setting: 1.0
Settings 1t0 6000.0mm

(35159l Source of Reel Diameter

Crgggg' VE  VFPG SVC FOCPG TQCPG Factory Setting: 0
Settings 0 RS-485 communication setting (Pr.08-46)

1 Analog input (Pr.03-00-Pr.03-02 is set to 13)

[ When itis set to 1, the corresponding value of 10V is Pr.08-43.
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(012l ~ Initial Reel Diameter Unit: 0.1

Cmoggg' VE  VFPG SVC FOCPG TQCPG Factory Setting: 1.0

Settings 0.0 to 6000.0mm

[N When Pr.08-45 is set to 1, Pr.08-46 will be read-only.

o127 yall Initial Reel Diameter 1 Unit: 0.1
[oIsZ R [nitial Reel Diameter 2 Unit: 0.1
Cnﬂggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 1.0

Settings 0.0 to 6000.0mm

(B8] Pr.08-46 needs to be used by setting 44~46 to Pr.02-01~02-06, Pr.02-23~Pr.02-30.

0 When you need to have many types of reel diameter, please set Pr.08-45 to O (set by
communication). For example: Pr.08-46 setting can be changed by inputting the digital
keypad, HMI page plan or text panel(PLC product: TP series) via communication.

0 When the drive is at stop and it is in tension control mode, it needs to set 3-step initial
reel diameter (Pr.08-46~48) by the digital status of multi-function input terminal setting

45 and 46 before using terminal 44 as shown in the following table.

MI=46 | MI=45 MI=44
OFF OFF ON: it will write Pr.08-46 into Pr.54
OFF ON ON: it will write Pr.08-47 into Pr.08-54
ON OFF ON: it will write Pr.08-48 into Pr.08-54
ON ON ON:it will reset Pr.08-54 to the factory setting
o[Vl Number of Pulse Per Revolution Unit: 1
Contol  VE VFPG SVC FOCPG TQCPG Factory Setting: 1
Settings 1 to 10000ppr

(28] When Pr.08-42 is set to 1, it needs to be used with this parameter. This parameter is the

number of pulse per revolution that a reel rotates.

[oI2ES1OMll Coil Number for Each Layer Unit: 1

cmoggg VF  VFPG SVC FOCPG TQCPG Factory Setting: 1

Settings 1 to 10000

(B8] It is used to set the coil number that a reel needs to increase a layer.
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(ISESY Ml Material Thickness Unit: 0.001

anzgargl VE VFPG SVC FOCPG TQCPG Factory Setting: 1.000

Settings 0.001 to 60.000mm

8] Itis used to set the thickness of the material.

(ISBYAll ~ Filter Time of Reel Diameter Unit: 0.01
Control Factory Setting: 1.00

VF VFPG SVC FOCPG TQCPG
mode

Settings 0.00 to 100.00 sec

0 This parameter can be used to improve unstable of the source of reel diameter(Pr.08-42).

(ISESCll Auto Compensation of Reel Diameter

Cn?ggg' VE  VFPG SVC FOCPG TQCPG Factory Setting: 0
Settings 0 Disable
1 Enable

[ This parameter is only valid when Pr.08-21 is set to 1 and Pr.08-37 is not set to 0. It can
use this parameter for auto compensation of reel diameter when the mechanical gear

ratio or line speed can’t be accurate.

(EYIl » Current Reel Diameter Unit: 0.1

C;ggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 1.0

Settings 1.0 to 6000.0 mm

0 When the AC motor drive is not at STOP, this parameter is read-only.

(SESMll Smart Start Function

Control Factory Setting: 0
mode VF VFPG  SVC FOCPG y 9
Settings 0 Disable

1 Enable

2 In unwind mode, rewind in reverse direction
(VEISIll Switch Level for Smart Start and PID Function Unit: 1
Control Factory Setting: 15.0
4. VF  VFPG SVC FOCPG y 9

Settings 0.0~100.0% (according to Pr.08-26)

4-152



Chapter 4 Parameters | [Tl

(B8] Example: Assume that the tension feedback 0~100% corresponds to loose tension to

tight tension, Pr.08-26=50% and Pr.08-56=10%, the smart start range will be from 0~40%.

[OIsESY@ll Frequency for Smart Start

Unit: 1

Control v yepg  svC  FOCPG
mode

Factory Setting: 2.00

Settings 0.00~600.00Hz

[oISE I ~ Accel. Time for Smart Start

Unit: 0.01

Control

mode VF VFPG SVC FOCPG

Factory Setting: 3.00

Settings 0.01~600.00 sec

(28] Pr.08-55~08-58 are only valid when Pr.08-21 is set to 1.

(B8] Pr.08-58 is only valid when there is no source of line speed.

D When start-up, it can set Pr.08-55 to 1 to prevent too long time for stable the dancer
(under loose material or out of Pr.08-56 setting).
Example: The PID control is only valid when setting Pr.08-57 and Pr.08-58 to make the
tension feedback reaches Pr.08-56 setting.

@ In unwind mode, when Pr.08-55 is set to 2, it allows to operate the motor in opposite

direction to tight the material automatically.

[oI:BS*lll Broken Belt Detection

Factory Setting: 0

Control VE VEPG SVC FOCPG
mode
Settings 0 Disable
1 Enable

[o1:ES{0l Min. Line Speed of Broken Belt Detection

Unit: 0.1

Control

mode VF VFPG SVC FOCPG

Factory Setting: 0.0

Settings 0.0~3000.0 m/min

(ISEGX Al Allowance Difference of Reel Diameter of Broken Belt Detection

Unit: 0.1

Control

VF VFPG SVC FOCPG
mode

Factory Setting: 100.0

Settings 1.0~6000.0 mm
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0[:5:73ll Detection Time of Broken Belt Wnit 47

c;gggl VE VEPG  SVC FOCPG Factory Setting: 1.00

Settings 0.00~100.00 sec

0 Pr.08-59 is only valid when Pr.08-39 is not set to 0 and Pr.08-42 is set to 0.

3 When the broken belt detection is enabled, line speed is higher than Pr.08-60, allowance
difference of reel diameter of broken belt detection exceeds Pr.08-61 and detection time
of broken belt exceeds Pr.08-62, the broken belt occurs. When the broken belt occurs, it
will display “bEb” with free running. It can be used with the multi-function output

terminal setting 46 for broken belt detection.

(oI:ESIll Allowance Error Level of Tension/Line Speed PID Feedback Unit: 1
Control VE VEPG  SVC FOCPG Factory Setting: 100
mode
Settings 0~100%
[ The corresponding value for the 100% of tension feedback is 10V.
08-64 Allowance Error Detection Time of Tension/Line Speed PID Unit: 0.1
Feedback
Control VE  VEPG SVC FOCFG Factory Setting: 0.5
mode
Settings 0.0~10.0 sec

(SEMll Error Treatment of Tension/Line Speed PID Feedback

c;gggl VE VEPG  SVC FOCPG Factory Setting: 0

Settings 0 Warn and keep operation
1 Warn and coast to stop

2 Warn and ramp to stop

[ When the error of tension PID target value and tension PID feedback exceeds Pr.08-63
and the allowance error detection time of tension PID exceeds Pr.08-64, tension PID
feedback error occurs. Refer to Pr.08-65 for error treatment of tension PID feedback. It

will display “tdEv” at this moment.
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(3Bl Upper Limit of Tension PID Feedback Unit: 0.1

Crgg:jrgl VE VFPG SVC FOCPG TQCPG Factory Setting: 100.0
Settings 0.0~100.0%

[VZyal L ower Limit of Tension PID Feedback Unit: 0.1

Cm"ggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 0.0

Settings 0.0~100.0%

(B8] It is valid when Pr.08-21 is set to 1.
08-68 |RENEIAVED]

oI:ZG*ll DFM Selection

Contol  VE VFPG SVC FOCPG TQCPG Factory Setting: 0

Settings 0 Output frequency
1 Frequency command

(SEy(Vlll ~ Low-pass Filter Time of Line Speed Unit: 0.01
Crgg:jrgl VE VFPG SVC FOCPG TQCPG Factory Setting: 0.00
Settings 0.00~100.00 sec

(28] It is used to suppress the oscillation of line speed.

Reserved

[oIs2y{Ill Source of Tension Setting

Control TQCPG Factory Setting: 0
mode

Settings 0 Communication RS-485 (Pr.08-78)
1 Analog input (Pr. 03-00~03-02 is set to 15 tension setting) (Pr.08-78)

m Pr.08-76~08-86 are valid when Pr.08-21 is set to 4.

0 When Pr.08-76 is set to 0, Pr.08-78 setting can be changed by inputting the digital
keypad, HMI page plan or text panel(PLC product: TP series) via communication.

£  When Pr.08-76 is set to 1 and one of Pr.03-00~03-02 is set to 15, Pr.08-78 will display the

tension setting.
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(Y@l Max. Tension Unit: 1

Control TQCPG Factory Setting: 0
mode

Settings 0 ~30000 N

(Y4l ¥ Tension Setting Unit: 1

Control TQCPG Factory Setting: 0
mode

Settings 0 ~30000 N

0 Pr.08-78 will be read-only when Pr.08-76 is set to 1. The analog input 10V corresponds
to Pr.08-77.

[oIsBydlll Source of Zero-speed Tension Setting

Control
mode

TQCPG Factory Setting: 0

Settings 0 Disable
1 Communication RS-485 (Pr.08-80)

2 Analog input (Pr. 03-00~03-02 is set to 16 zero-speed tension)
(Pr.08-80)

0 When Pr.08-79 is set to 1, Pr.08-80 setting can be changed by inputting the digital
keypad, HMI page plan, text panel (PLC product: TP series) via communication.

B8] When Pr.08-79 is set to 2 and one of Pr. 03-00~03-02=16, Pr.08-80 only displays tension

setting.
(VB0 & Setting of Zero-speed Tension Unit: 1
Control TQCPG Factory Setting: 0
mode
Settings 0 ~30000 N

0 Pr.08-80 is read-only when Pr.08-79 is set to 2. The input analog 10V corresponds to

Pr.08-77.
01BNl Source of Tension Taper
Control TQCPG Factory Setting: 0
mode
Settings 0 Communication RS-485 (Pr.08-82)

1 Analog input (Pr. 03-00~03-02 is set to 17 tension taper) (Pr.08-82)
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(R 73ll ~ Tension Taper Unit: 1

Control
mode

TQCPG Factory Setting: 0

Settings 0~100%

(B8] When Pr.08-81 is set to 0, Pr.08-82 setting can be changed by inputting the digital
keypad, HMI page plan, text panel (PLC product: TP series) via communication.

J  When Pr.08-81is set to 1 and one of Pr.03-00~03-02 is set to 17, Pr.08-82 is used to
display the tension taper only.

(28] During the rewind process, the tension setting should be decreased by the increased

reel to rewind the material successfully.
actual tension output
A

tension tension
setting taper:O

C tensiontaper
B A>B>C

A

»currentreel
emptyreel

(B8] The reel control is shown as follows.
actual tension output
A

tension tension
setting taper=0

C tensiontaper
B A>B>C

» currentreel
max. reel
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(S & Friction Compensation Wnity
Control TQCPG Factory Setting: 0.0
mode

Settings 0.0~100.0%

0 It is used for the compensation of dynamic friction and 100% corresponds to the motor
rated torque.
[0 The compensation coefficient of the friction torque can be got from the inertia

estimation in the speed mode. Users can adjust by the requirement.

((ZZ 3 » Compensation Coefficient of Material Inertial Unit: 1

Control Factory Setting: 0

e TQCPG y 9
Settings 0~30000

[ma] Compensation coefficient of material inertia=material density*material width. Unit for

density is kg/m® and for width is m. The material inertia of the reel will be changed by

the reel.

(SESISMl ¥ Torque Feed Forward Gain Unit: 0.1
Control TQCPG Factory Setting: 50.0
mode

Settings 0.0~100.0%
(S ' Low Pass Filter Time of Torque Feed Forward Unit: 0.01
Control Factory Setting: 5.00
e TQCPG ry 9

Settings 0.00~100.00

[ma] Pr.08-85~08-86 are used to adjust the torque that needed by the mechanical rotation

inertia during acceleration/deceleration.

Reserved
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Group 9: Communication Parameters

There is a built-in RS-485 serial interface, marked RJ-11 near to the control terminals. The pins are
defined below:

1. EV

2: GND

3: SG-

4: SG+

5: Reserved

6 <=1 6: Reserved

Each VFD-VE AC drive has a pre-assigned communication address specified by Pr.09-00. The
RS485 master then controls each AC motor drive according to its communication address.

[lsEe [0l ~ Communication Address

Contol  vE VEPG SVC FOCPG TQCPG Factory Setting: 1

Settings 1to 254

8] If the AC motor drive is controlled by RS-485 serial communication, the communication
address for this drive must be set via this parameter. And the communication address

for each AC motor drive must be different and unique.

(Rl » COM1 Transmission Speed

Contol  VE VFPG SVC FOCPG TQCPG Factory Setting: 9.6

Settings 4.8 to 115.2kbps

(28] This parameter is used to set the transmission speed between the RS485 master (PLC,

PC, etc.) and AC motor drive.

[isEe2lll » COM1 Transmission Fault Treatment

Crgggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 3

Settings 0 Warn and keep operating
1 Warn and RAMP to stop

2 Warn and COAST to stop
3

No warning and keep operating

(B8] This parameter is set to how to react if transmission errors occur.

(S0l ~ COM1 Time-out Detection Unit: 0.1

Cncigggl VE  VFPG SVC FOCPG TQCPG Factory Setting: 0.0

Settings 0.0 ~ 100.0 sec (0.0 disable)
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0 If Pr.09-03 is not set to 0.0, Pr.09-02=0~2, and there is no communication-ohithe'bus

during the Time Out detection period (set by Pr.09-03), “cE10” will be shown on the

keypad.
(sEeZ » COM1 Communication Protocol
Crgggg' VE  VFPG SVC FOCPG TQCPG Factory Setting: 1
Settings Modbus ASCII mode, protocol <7,N,1>

Modbus ASCII mode, protocol <7,N,2>
Modbus ASCII mode, protocol <7,E,1>
Modbus ASCII mode, protocol <7,0,1>
Modbus ASCII mode, protocol <7,E,2>
Modbus ASCII mode, protocol <7,0,2>
Modbus ASCII mode, protocol <8,N,1>
Modbus ASCII mode, protocol <8,N,2>
Modbus ASCII mode, protocol <8,E,1>
9 Modbus ASCII mode, protocol <8,0,1>
10 Modbus ASCII mode, protocol <8,E,2>
11 Modbus ASCII mode, protocol <8,0,2>
12 Modbus RTU mode, protocol <8,N,1>
13 Modbus RTU mode, protocol <8,N,2>
14 Modbus RTU mode, protocol <8,E,1>
15 Modbus RTU mode, protocol <8,0,1>
16 Modbus RTU mode, protocol <8,E,2>
17 Modbus RTU mode, protocol <8,0,2>

0 N OO o~ W N -~ O

(8] 1. Control by PC or PLC

* A VFD-VE can be set up to communicate on Modbus networks using one of the following
modes: ASCII (American Standard Code for Information Interchange) or RTU (Remote
Terminal Unit). Users can select the desired mode along with the serial port
communication protocol in Pr.09-04.

* Code Description:

ASCII mode:

Each 8-bit data is the combination of two ASCII characters. For example, a 1-byte data:

64 Hex, shown as ‘64’ in ASCII, consists of ‘6’ (36Hex) and ‘4’ (34Hex).

Character ‘0’ 1 ‘2 ‘3 ‘4 5 ‘6’ ‘7
ASCll code | 30H 31H 32H 33H 34H 35H 36H 37H
Character ‘8’ ‘9’ ‘A ‘B’ ‘c ‘D’ ‘E’ ‘F’
ASCll code | 38H 39H 41H 42H 43H 44H 45H 46H
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RTU mode:
Each 8-bit data is the combination of two 4-bit hexadecimal characters. For example, 64
Hex.

(28] 2. Data Format
10-bit character frame (For ASCII):

(7.N.2)

Start Stop | Sto

‘ 1 2 4 5 P

bit | © s  bit | bit
4—— 7-bitcharacter ———»

“— 10-bit character frame .

(7.E.1)

Start Even | Stop

bit 0 1 2 3 4 5 6 parity | bit
<4— 7-bitcharacter ——»

+«—— 10-bit character frame _—>

(7.0.1)

sat o 1 2 3 4 5 ¢ Odd Stop

bit parity | bit
<4— 7-bitcharacter ——»

— 10-bit character frame _—

11-bit character frame (For RTU):

(8.N.2)

Start i Stop :Stop

pit 001 2% A5 6 T gy
44— 8-bitcharacter —————

«— 11-bit character frame _— >

(8.E.1)

Start : Even Stop

e 001 2.3 45 6 parity bt
4—— 8-bitcharacter ————>

«— 11-bit character frame B ——

8.0.1)

Start Odd Stop

it | 0t 2 8 A ]S 16 T paiy it

4— 8-bitcharacter ——
«— 11-bit character frame |

3. Communication Protocol
3.1 Communication Data Frame:

ASCII mode:
STX Start character ‘’ (3AH)

Address Hi Communication address:
Address Lo 8-bit address consists of 2 ASCII codes
Function Hi Command code:
Function Lo 8-bit command consists of 2 ASCII codes
DATA (n-1) Contents of data:

to Nx8-bit data consist of 2n ASCII codes

DATA O n<=16, maximum of 32 ASCII codes
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4-162

LRC CHK Hi LRC check sum:
LRC CHK Lo 8-bit check sum consists of 2 ASCII codes

END Hi End characters:

END Lo END1= CR (ODH), ENDO= LF(0AH)
RTU mode:

START A silent interval of more than 10 ms

Address Communication address: 8-bit address

Function

Command code: 8-bit command

DATA (n-1) Contents of data:

o At?A o nx8-bit data, n<=16

CRC CHK Low | CRC check sum:
CRC CHK High 16-bit check sum consists of 2 8-bit characters

END A silent interval of more than 10 ms

3.2 Address (Communication Address)
Valid communication addresses are in the range of 0 to 254. A communication address
equal to 0, means broadcast to all AC drives (AMD). In this case, the AMD will not reply
any message to the master device.
00H: broadcast to all AC drives
01H: AC drive of address 01
OFH: AC drive of address 15
10H: AC drive of address 16

FEH: AC drive of address 254

For example, communication to AMD with address 16 decimal (10H):
ASCII mode: Address="1",'0’ => '1’=31H, ‘0’=30H

RTU mode: Address=10H

3.3 Function (Function code) and DATA (data characters)
The format of data characters depends on the function code.
03H: read data from register
06H: write single register
08H: loop detection
10H: write multiple registers
The available function codes and examples for VFD-VE are described as follows:
(1) O3H: multi read, read data from registers.
Example: reading continuous 2 data from register address 2102H, AMD address is 01H.
ASCII mode:

Command message: Response message:
STX B STX N
o o
Address T Address T
‘ v . 0
Function 3 Function 3
‘2 Number of data ‘0
Starting data ‘1’ (Count by byte) ‘4
address ‘0 Content of starting 1
2 address ‘7




Chapter 4 Parameters | [T H7d

Command message: Response message:

‘0 2102H ‘7

Number of data ‘0 ‘0

(count by word) ‘0’ ‘0

‘2 Content of address ‘0

LRC Check KD, 2103H KO,

7 0

END R LRC Check z
CR

END F

RTU mode:

Command message: Response message:
Address 01H Address 01H
Function 03H Function 03H

Starting data 21H Number of data 04H

address 02H (count by byte)

Number of data 00H Content of address 17H
(count by word) 02H 2102H 70H
CRC CHK Low 6FH Content of address 00H
CRC CHK High F7H 2103H 00H
CRC CHK Low FEH

CRC CHK High 5CH

(2) 06H: single write, write single data to register.
Example: writing data 6000(1770H) to register 0100H. AMD address is 01H.
ASCII mode:

Command message: Response message:
STX N STX B
o 0
Address T Address T
. ‘0 . ‘0
Function S Function &
0 0
Data address (1) Data address (1)
0 o
oy 7
- eT
Data content 7 Data content 7
o 0
7 7
LRC Check T LRC Check T
CR CR
END LF END LF

RTU mode:

Command message: Response message:
Address 01H Address 01H
Function 06H Function 06H

01H 01H
Data address 00H Data address 00H
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17H

Data content Z0H
CRC CHK Low 86H
CRC CHK High 22H

H A

Data content oE
CRC CHK Low 86H
CRC CHK High 22H

(3) 10H: write multiple registers (write multiple data to registers)
Example: Set the multi-step speed,
Pr.05-00=50.00 (1388H), Pr.05-01=40.00 (OFAOH). AC drive address is 01H.

Response message:

STX B
Address 1 ‘0’
Address 0 ‘1
Function 1 1
Function 0 ‘0

o

Starting data ‘5
address ‘0’

o

o

Number of data ‘0
(count by word) ‘0
o

LRC Check 5
CR

END LF
Response message:
Address 01H
Function 10H

Starting data address| 05H
00H

Number of data 00H
(count by word) 02H
CRC Check Low 41H
CRC Check High 04H

ASCII Mode:
Command message:
STX v

Address 1 ‘0

Address 0 1

Function 1 1

Function 0 ‘0’

o
Starting data ‘5’
address ‘0’
e
0
Number of data ‘0’
(count by word) ‘0’
o
Number of data ‘0
(count by byte) ‘4’
oy
The first data ‘3
content ‘8’
g
o
The second data ‘F
content ‘A
e
9

LRC Check
A
CR
END F

RTU mode:

Command message:
Address 01H
Function 10H

Starting data 05H
address 00H
Number of data 00H’
(count by word) 02H
Number of data 04
(count by byte)
The first data 13H
content 88H
The second data OFH
content AOH
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CRC Check Low ‘9’

CRC Check High ‘A

3.4 Check sum
ASCII mode:
LRC (Longitudinal Redundancy Check) is calculated by summing up, module 256, the
values of the bytes from ADR1 to last data character then calculating the hexadecimal
representation of the 2’s-complement negation of the sum.
For example, reading 1 word from address 0401H of the AC drive with address 01H.

STX v
Address 1 ‘0
Address 0 1
Function 1 ‘0
Function 0 ‘3’

0

Starting data address g
7

0

o

Number of data o
T

LRC Check 1 ‘F’
LRC Check 0 ‘6’
END 1 CR
END 0 LF

01H+03H+04H+01H+00H+01H=0AH, the 2’'s-complement negation of OAH is F6H.
RTU mode:

Address 01H
Function 03H
Starting data address 21H
02H

Number of data 00H
(count by word) 02H
CRC CHK Low 6FH
CRC CHK High F7H

CRC (Cyclical Redundancy Check) is calculated by the following steps:

Step 1: Load a 16-bit register (called CRC register) with FFFFH.

Step 2: Exclusive OR the first 8-bit byte of the command message with the low order
byte of the 16-bit CRC register, putting the result in the CRC register.

Step 3: Examine the LSB of CRC register.

Step 4: If the LSB of CRC register is 0, shift the CRC register one bit to the right with
MSB zero filling, then repeat step 3. If the LSB of CRC register is 1, shift the CRC register
one bit to the right with MSB zero filling, Exclusive OR the CRC register with the
polynomial value AOO1H, then repeat step 3.

Step 5: Repeat step 3 and 4 until eight shifts have been performed. When this is done, a
complete 8-bit byte will have been processed.
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Step 6: Repeat step 2 to 5 for the next 8-bit byte of the command message. | Continye
doing this until all bytes have been processed. The final contents of the CRC register are
the CRC value. When transmitting the CRC value in the message, the upper and lower
bytes of the CRC value must be swapped, i.e. the lower order byte will be transmitted first.

The following is an example of CRC generation using C language. The function takes two
arguments:
Unsigned char* data < a pointer to the message buffer
Unsigned char length € the quantity of bytes in the message buffer
The function returns the CRC value as a type of unsigned integer.
Unsigned int crc_chk(unsigned char* data, unsigned char length){
int j;
unsigned int reg_crc=0xFFFF;
while(length--){
reg_crc A= *data++;
for(j=0;j<8;j++X
if(reg_crc & 0x01){ /* LSB(b0)=1 */
reg_crc=(reg_crc>>1) * 0xA001;
else{
reg_crc=reg_crc >>1;
}
}
}
return reg_crc;

}

3.5 Address list
The contents of available addresses are shown as below:

Content Address Function

GG means parameter group, nn means parameter number,

for example, the address of Pr 4-01 is 0401H. Referencing to

GGnnH | chapter 5 for the function of each parameter. When reading

parameter by command code 03H, only one parameter can

be read at one time.

0: No function

Command ) 1: Stop

Write only 2000H Bit0-3 | 2 Run

3: Jog + Run

00B: No function

01B: FWD

10B: REV

11B: Change direction

Command | 2000H 00B: 1st accel/decel

Write only Bit 6-7 01B: 2nd accel/decel
10B: 3rd accel/decel

11B: 4th accel/decel

Bit 8-11 Represented 16 step speeds.

AC drive
Parameters

Bit 4-5

0: No comm. multi step speed or accel/decel
Bit 12 time
1: Comm. multi step speed or accel/decel time
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Content Address Function
Bit 13~14 | 00B: No function
01B: operated by digital keypad
02B: operated by Pr.00-21 setting
03B: change operation source
Bit 15 Reserved
2001H | Frequency command
Bit 0 1: EF (external fault) on
Bit 1 1: Reset
2002H Bit 2 1: B.B. ON
Bit 3-15 | Reserved
2100H | Error code: refer to Pr.06-17 to Pr.06-22
Status Bit 0 1: FWD command
monitor 2119H Bit 1 1: Operation status
Read only Bit 2 1: Jog command
Bit 3 1: REV command
Bit 4 1: REV command
Bi 1: Master frequency Controlled by communication
it8 b
interface
Bit 9 1: Master frequency controlled by analog signal
Bi 1: Operation command controlled by
it 10 L
communication interface
Bit 11 1: Parameters have been locked
Bit 12 1: enable to copy parameter from keypad
Bit 13-15 | Reserved

2102H | Frequency command (F)
2103H | Output frequency (H)

2104H | Output current (AXXX.X)

2105H | DC-BUS Voltage (UXXX.X)
2106H | Output voltage (EXXX.X)
2107H | Current step number of Multi-Step Speed Operation
2109H | Counter value

2116H | Multi-function display (Pr.00-04)
211AH | Setting frequency (F)

211BH | Max. setting frequency

211CH | Max. output frequency

2200H | Feedback Signal (XXX.XX %)
2203H | AVI analog input (XXX.XX %)

2204H

ACI analog input (XXX.XX %)

2205H | AUI analog input (XXX.XX %)
2206H | Display temperature of IGBT (°C)
2207H | Display temperature of heatsink (°C)
2208H | Digital input status

2209H | Digital output status

3.6 Exception response:
The AC motor drive is expected to return a normal response after receiving command
messages from the master device. The following depicts the conditions when no normal
response is replied to the master device.

The AC motor drive does not receive the messages due to a communication error; thus,
the AC motor drive has no response. The master device will eventually process a timeout

condition.
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4-168

The AC motor drive receives the messages without a communication errer, but.cannot
handle them. An exception response will be returned to the master device aria an'error
message “CExx” will be displayed on the keypad of AC motor drive. The xx of “CExx” is a
decimal code equal to the exception code that is described below.

In the exception response, the most significant bit of the original command code is set to
1, and an exception code which explains the condition that caused the exception is
returned.

Example of an exception response of command code 06H and exception code 02H:

ASCII mode: RTU mode:

STX B Address 01H
Address Low ‘0’ Function 86H
Address High ‘1 Exception code 02H
Function Low ‘8’ CRC CHK Low C3H
Function High ‘6’ CRC CHK High A1H

Exception code g
LRC CHK Low ‘7
LRC CHK High ‘7
END 1 CR
END 0 LF

The explanation of exception codes:

Exception

code Explanation

llegal function code:

01 The function code received in the command message is not
available for the AC motor drive.

lllegal data address:

02 The data address received in the command message is not
available for the AC motor drive.

lllegal data value:

03 The data value received in the command message is not available
for the AC drive.
04 Slave device failure:

The AC motor drive is unable to perform the requested action.
Communication time-out:

If Pr.09-03 is not equal to 0.0, Pr.09-02=0~2, and there is no
communication on the bus during the Time Out detection period (set
by Pr.09-03), “cE10” will be shown on the keypad.

10

3.7 Communication program of PC:
The following is a simple example of how to write a communication program for Modbus
ASCII mode on a PC by C language.
#include<stdio.h>
#include<dos.h>
#include<conio.h>
#include<process.h>
#define PORT 0x03F8 /* the address of COM1 */
/* the address offset value relative to COM1 */
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#define THR 0x0000
#define RDR 0x0000
#define BRDL 0x0000
#define IER 0x0001
#define BRDH 0x0001
#define LCR 0x0003
#define MCR 0x0004
#define LSR 0x0005
#define MSR 0x0006
unsigned char rdat[60];
/* read 2 data from address 2102H of AC drive with address 1 */
unsigned char tdat[60]={"",'0",'1",'0",'3",'2",'1",'0",’2", '0",'0",'0",'2",'D",'7",'\r',"\n'};

void main(){

inti;

outportb(PORT+MCR,0x08); /* interrupt enable */
outportb(PORT+IER,0x01); /* interrupt as data in */

outportb(PORT+LCR,(inporto(PORT+LCR) | 0x80));
/* the BRDL/BRDH can be access as LCR.b7==1*/

outportb(PORT+BRDL,12); /* set baudrate=9600, 12=115200/9600*/
outportb(PORT+BRDH,0x00);
outportb(PORT+LCR,0x06); /* set protocol, <7,N,2>=06H, <7,E,1>=1AH,

<7,0,1>=0AH, <8,N,2>=07H, <8,E,1>=1BH, <8,0,1>=0BH */
for(i=0;i<=16;i++){

while(!(inportb(PORT+LSR) & 0x20)); /* wait until THR empty */
outportb(PORT+THR, tdat[i]); /* send datato THR */ '}

i=0;

while('kbhit()

if(inportb(PORT+LSR) & 0x01){ /* b0==1, read data ready */
rdat[i++]=inportb(PORT+RDR); /* read data form RDR */

Py
(VSRS # COM2 Transmission Speed (Keypad) Unit: 0.1
Contol  VE VFPG SVC FOCPG TQCPG Factory Setting: 9.6
Settings 4.8 to 115.2kbps

(28] This parameter is used to set the transmission speed between the RS485 master (PLC,

PC, etc.) and AC motor drive.
(USROS » COM2 Transmission Fault Treatment (Keypad)

Cmoggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 3

Settings 0 Warn and keep operating
1 Warn and RAMP to stop

2 Warn and COAST to stop
3

No warning and keep operating

0 This parameter is set to how to react if transmission errors occur.
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(VcEoral » COM2 Time-out Detection (Keypad)

Control
mode

VF

VFPG

SVC FOCPG TQCPG

Factory Setting: 0.0

Settings

0.0 ~100.0 sec

[n] If Pr.09-03 is not equal to 0.0, Pr.09-02=0~2, and there is no communication on the bus

during the Time Out detection period (set by Pr.09-03), “cE10” will be shown on the

keypad.

(ROl » COM2 Communication Protocol (Keypad)

Cn‘:gggl VF  VFPG SVC FOCPG TQCPG Factory Setting: 13

Settings 0 Modbus ASCII mode, protocol <7,N,1>
1 Modbus ASCII mode, protocol <7,N,2>
2 Modbus ASCII mode, protocol <7,E,1>
3 Modbus ASCII mode, protocol <7,0,1>
4 Modbus ASCII mode, protocol <7,E,2>
5 Modbus ASCII mode, protocol <7,0,2>
6 Modbus ASCII mode, protocol <8,N,1>
7 Modbus ASCII mode, protocol <8,N,2>
8 Modbus ASCII mode, protocol <8,E,1>
9 Modbus ASCII mode, protocol <8,0,1>
10 Modbus ASCII mode, protocol <8,E,2>
1 Modbus ASCII mode, protocol <8,0,2>
12 Modbus RTU mode, protocol <8,N,1>
13 Modbus RTU mode, protocol <8,N,2>
14 Modbus RTU mode, protocol <8,E,1>
15 Modbus RTU mode, protocol <8,0,1>
16 Modbus RTU mode, protocol <8,E,2>
17 Modbus RTU mode, protocol <8,0,2>

[sEVlll » Response Delay Time

Control
mode

Unit: 0.1

VF

VFPG

svC

FOCPG TQCPG

Factory Setting: 2.0

Settings

0.0 ~200.0 msec

[ma] This parameter is the response delay time after AC drive receives communication

command as shown in the following.
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RS-485BUS
PC or PLC command|t NP p{ Resporse Vessage

Handling time Response Delay Time
of the AC drive Pr.09-09

(IOl ~ Transmission Master Frequency Unit: 0.01
Cnigggl VE VFPG SVC FOCPG TQCPG Factory Setting: 60.00

Settings 0.00 ~ 600.00 Hz

D When Pr.00-20 is set to 1 (RS485 communication). The AC motor drive will save the last
frequency command into Pr.09-10 when abnormal turn-off or momentary power loss.
After re-power on, it will with the frequency set in Pr.09-10 if there is no new frequency

command.

~ Block Transfer 1 Unit: 1

» Block Transfer 2 Unit: 1

~ Block Transfer 3 Unit: 1

A~ Block Transfer 4 Unit: 1

» Block Transfer 5 Unit: 1

(SNl ~ Block Transfer 6 Unit: 1
(slxWal ~ Block Transfer 7 Unit: 1
(SR ~ Block Transfer 8 Unit: 1
(sluk*l ~ Block Transfer 9 Unit: 1
~ Block Transfer 10 Unit: 1
Contol Ve VFPG  SVC FOCPG TQCPG Factory Setting: 0

Settings 0 to 65535

D Thereis a group of block transfer parameter available in the AC motor drive (Pr.09-11 to
Pr.09-20). User can use them (Pr.09-11 to Pr.09-20) to save those parameters that you

want to read.

(osE7A R \ulti-function Output Status

cmogggl VE VFPG  SVC FOCPG TQCPG Factory Setting: Read-only

Settings 0 to 65535
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@ Display Digital Value of Analog Output 2

Control v \Epg  SVC FOCPG TQCPG
mode

Factory Setting: Read-only

Settings 0 to 4095

(VlsIvll Display Digital Value of Analog Output 3

Control VF  VFPG SVC FOCPG TQCPG
mode

Factory Setting: Read-only

Settings 0 to 4095

0 Pr.09-22 and Pr.09-23 are used to communicate with multi-function extension card

(EMV-APPO01). Refer to Appendix B for details.

8] When Pr.09-22 and Pr.09-23 are set to 4095, it corresponds to +10V.
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Group 10 PID Control
In this group, ASR is short for the Auto Speed Regulation and PG is short for Pulse Generator.

J(eE0[l Encoder Pulse Unit: 1

Crgg:jrgl VFPG FOCPG TQCPG Factory Setting: 600

Settings 1 to 20000 (Max=20000 for 2-pole motor)

0 A Pulse Generator (PG) or encoder is used as a sensor that provides a feedback signal
of the motor speed. This parameter defines the number of pulses for each cycle of the

PG control.

JX okl Encoder Input Type Setting

Control \eo6 FOCPG TQCPG
mode

Factory Setting: 0

Settings 0 Disable

Phase A leads in a forward run command and phase B leads in a
reverse run command

Phase B leads in a forward run command and phase A leads in a
reverse run command
2 FWD REV

Phase A is a pulse input and phase B is a direction input. (low
input=reverse direction, high input=forward direction)

Phase A is a pulse input and phase B is a direction input. (low
input=forward direction, high input=reverse direction)

4 FWD REV

Single-phase input

ESEEERE RS XS RS
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i0E0ZAl ~ Encoder Feedback Fault Treatment

Control

mode VFPG FOCPG TQCPG

Factory Setting: 2

Settings 0 Warn and keep operating

1 Warn and RAMP to stop

2 Warn and COAST to stop

JE0XIN ~ Detection Time for Encoder Feedback Fault

Unit: 0.01

Control

VFPG FOCPG TQCPG
mode

Factory Setting: 1.00

Settings 0.00 to 10.00 sec

3 When encoder loss, encoder signal error, pulse signal setting error or signal error, if

time exceeds the detection time for encoder feedback fault (Pr.10-03), the encoder

signal error will occur. Refer to the Pr.10-02 for encoder feedback fault treatment.

» ASR (Auto Speed Regulation) control (P) 1

Unit: 0.1

Control Factory Setting: 10

mode VFPG FOCPG TQCPG y 9
Settings 0to 40 Hz

JKZISAm ~ ASR (Auto Speed Regulation) control (1) 1 Unit: 0.001

C,Egg:l VFPG FOCPG TQCPG Factory Setting: 0.100

Settings 0.000 to 10.000 sec

~ ASR (Auto Speed Regulation) control (P) 2

Unit: 0.1

Control

mode VFPG FOCPG TQCPG

Factory Setting: 10

Settings 0 to 40Hz

» ASR (Auto Speed Regulation) control (1) 2

Unit: 0.001

Control

mode VFPG FOCPG TQCPG

Factory Setting: 0.100

Settings 0.000 to 10.000 sec

& P Gain of Zero Speed

Unit: 1

Control - \epG FOCPG TQCPG
mode

Factory Setting: 10

Settings 0 to 40Hz
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JlZvv Al ~ | Gain of Zero Speed Unit: 0.001
Control o Eocpg TQCPG Factory Setting: 0.100
mode
Settings 0.000 to 10.000 sec
JLZOSI ~ ASR 1/ASR2 Switch Frequency Unit: 0.01
Control oo FOCPG TQCPG Factory Setting: 7.00
mode
Settings 5.00 0 600.00Hz
8]

When Pr.11-00 is set to bit0=1 (ASR), Pr.10-04~10-07 and Pr.10-21~10-22 are read-only.

(B8] ASR P determines Proportional control and associated gain (P). ASR | determines
integral control and associated gain (l).
(28] When integral time is set to 0, it is disabled. Pr.10-08 defines the switch frequency for
the ASR1 (Pr.10-04, Pr.10-05) and ASR2 (Pr.10-06, Pr.10-07).
Pl
1021 oo .
10-22 !
10-04 |_____ E
10-05 ! AN :
10-06|_______ N
10-07 ; 3 :
5Hz ! ! BHz |
—> ;<—>i
OHz 5Hz 10-08 Hz
(28] When using multi-function input terminals to switch ASR1/ASR2, the diagram will be
shown as follows.
Setting multi-function input terminal to 27
(ASR1/ASR2 switch)
OFF ON OFF
1 1
] I
ASR 1 :/: ASR 2 :\: ASR 1
— e ! e
0.1sec 0.1sec
JlZo’lN »' [ ow Pass Filter Time of ASR Output Unit: 0.001
Control Ly po TQCPG Factory Setting: 0.008
mode

Settings 0.000 to 0.350 sec

(B8] It defines the filter time of the ASR command.
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m ~ Encoder Stall Level Uinit) "

Control e FoCPG Factory Setting: 115
mode

Settings 0 to 120% (O: disable)

[ This parameter determines the maximum encoder feedback signal allowed before a

fault occurs. (max. output frequency Pr.01-00 =100%)

SNl ~ Encoder Stall Detection Time Unit: 0.1
Control Factory Setting: 0.1
ode VFPG FOCPG ry g

Settings 0.0 to 2.0 sec
(AR ~ Encoder Slip Range Unit: 1
Control Factory Setting: 50
ode VFPG FOCPG ry 9

Settings 0 to 50% (0O: disable)
WSECIN ~ Encoder Slip Detection Time Unit: 0.1
Control \,eos FocPG Factory Setting: 0.5
mode

Settings 0.0 to 10.0 sec
JNSR'9 » Encoder Stall and Slip Error Treatment
Control o FocPG Factory Setting: 2
mode

Settings 0 Warn and keep operating

1 Warn and RAMP to stop

2 Warn and COAST to stop

[ma] When the value of (rotation speed — motor frequency) exceeds Pr.10-12 setting,
detection time exceeds Pr.10-13 or motor frequency exceeds Pr.10-10 setting, it will
start to accumulate time. If detection time exceeds Pr.10-11, the encoder feedback

signal error will occur. Refer to Pr.10-14 encoder stall and slip error treatment.

IS ~ Pulse Input Type Setting

C;ggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 0

Settings 0 Disable
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Phase A leads in a forward run command and phase B leads in a
reverse run command

1 FWD REV

NEREEEEERERE RS

Phase B leads in a forward run command and phase A leads in a
reverse run command

Phase A is a pulse input and phase B is a direction input. (low
input=reverse direction, high input=forward direction)

3 FWD REV

P . . N I O O N
-

Phase A is a pulse input and phase B is a direction input. (low
input=forward direction, high input=reverse direction)

4 FWD REV

A lel el vlwlvw
o

(28] When this setting is different from Pr.10-01 setting and the source of the frequency
command is pulse input (Pr.00-20 is set to 4 or 5), it may have 4 times frequency
problem.

Example: Assume that Pr.10-00=1024, Pr.10-01=1, Pr.10-15=3, Pr.00-20=5, MI=37 and ON,
it needs 4096 pulses to rotate the motor a revolution.
Assume that Pr.10-00=1024, Pr.10-01=1, Pr.10-15=1, Pr.00-20=5, MI=37 and ON, it needs
1024 pulses to rotate the motor a revolution.
» Output Setting for Frequency Division (denominator) Unit: 1
cn?(”)gé" VFPG FOCPG TQCPG Factory Setting: 1

Settings 1to 255

(B8] This parameter is used to set the denominator for frequency division(for PG card EMV-
PGO1L or EMV-PGO010). For example, when it is set to 2 with feedback 1024ppr, PG
output will be 1024/2=512ppr.
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h{SAWa ~ Electrical Gear A (PG1 of PG card) Unit: 1
Control oo Eocpg Factory Setting: 100
mode

Settings 1 to 5000

JICNRIN ~ Electrical Gear B (PG2 of PG card) Unit: 1
Control o Eocpg Factory Setting: 100

mode

Settings 1 to 5000

28] Rotation speed = pulse frequency/encoder pulse (Pr.10-00) * PG Electrical Gear A/ PG

Electrical Gear B.

JLREI ~ Positioning for Encoder Position Unit: 1

Control oo Eocpg Factory Setting: 0
mode

Settings 0 to 65535 pulses

0 This parameter determines the internal position in the position mode.
8] It needs to be used with multi-function input terminal setting =35 (enable position
control).

(8] When it is set to 0, it is the Z-phase position of encoder.

L% 0l ~ Range for Encoder Position Attained Unit: 1

Control Factory Setting: 10
e VFPG FOCPG y 9

Settings 0 to 20000 pulses

[ This parameter determines the internal positioning position attained in the position

control mode.

iIvKXl ~ Feed Forward Gain of APR Unit: 1

Control
mode

VFPG FOCPG Factory Setting: 30

Settings 0to 100

28] For position control, the larger this parameter is set, the less pulse differential it will be
and also make the position response be faster. But it may occur overshoot easily.

(8] When the multi-function input terminal is set to 37 (ON), this parameter can be set by
requirement. If it is set to any value except 0 and adjust Pr.11-17 (Low-pass Filter Time

of PG2 Pulse Input) to lessen position overshoot and pulse differential. If it is set to O,
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position overshoot won’t occur but the pulses differential is determined by Pr.11-18

(APR Gain).
10-24 4 Dec_elerahon Time for Internal Position/Waiting Time for Unit: 0.01/0.1
Switching Max. Frequency
Control Factory Setting: 3.00/3.0
ode VFPG FOCPG ry g

Settings 0.00 to 600.00 sec/0.0 to 6000.0 sec

B

When the multi-function input terminal is set to 35 (ON), this parameter setting will be
the deceleration time for internal position.
£ When the multi-function input terminal is set to 43 (ON), this parameter setting will be

the waiting time for switching the max. frequency.

output 10-24
frequency ! ;
PG I
feedback ——10-19
10-00 ‘ !
10-01 | b
RUN ! b
Ml=d35 | ﬁi
MO=d39 Time
jlSvISl » Max. Frequency for Resolution Switch Unit: 0.01
crgggsl VF  VFPG SVC FOCPG TQCPG Factory Setting: 50.00
Settings 0.00 to 600.00Hz
(28] This function is used to enhance the function of unstable speed/position due to

insufficient resolution of analog simulation value. It needs to use with external input
terminals (one of Pr.02-01 to Pr.02-06/Pr.02-23 to Pr.02-30 should be set to 43). After

setting this parameter, it needs to adjust the analog output resolution of controller.
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AUl +10V
accel./decel. tim
01-12~01-19 }
AUIOV —— ‘
Max. output frequejncy : Max. output frequency
i : 01-00
AUI-10V 01:00 3
frequency
command \\ |
<« Y ! / -«
output N2
frequency Max. frequency foF\ }//Max frequency for
OHz — Lo i ¢~ resolution switch—— ¥~ — lution-switch— N\~ +——
z waiting time for - 5%/ | Eers;)otlzrt;n switc waiting time for
Luti switching max. : : : i switching max.
resotution frequency 10-24 ON | frequency 10-24
switch T
MI=43 ;
forward running reverse running
W(ZvIol Reserved
# Mechanical Gear at Load A1 Unit: 1
# Mechanical Gear at Motor B1 Unit: 1
» Mechanical Gear at Load A2 Unit: 1
» Mechanical Gear at Motor B2 Unit: 1
Control -0~ Focpa TOCPG Factory Setting: 100

mode

Settings 1 to 65535

28] Parameters 10-27 to 10-30 can be used with the multi-function input terminal (set to 48)

to switch to Pr.10-27~10-28 or Pr.10-29~10-30 as shown as follows.

pg | Driver
card

Gear Gear
A1 or A2 B1 or B2

encoderis used

atload side gear ratio
MI=48 ON =A2:B2
OFF=A1:B1
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Group 11 Advanced Parameters
In this group, APR is short for Adjust Position Regulator.

MBI System Control

Control L pe TQCPG Factory Setting: 0
mode

Settings Bit 0 Auto tuning for ASR and APR
Bit 1 Inertia estimate (only in FOCPG mode)
Bit2 Zero Servo
Bit3 Reserved
Bit4 Enable gain adjustment of position loop KP

O Bit 0=0: Pr.10-04~10-07, 10-21~10-22 and 11-18 will be valid and Pr.11-02~11-04 and 11-
11 are invalid.
Bit 0=1: system will generate an ASR setting. At this moment, Pr. 10-04~10-07, 10-
21~10-22 and Pr.11-18 will be invalid and Pr.11-02~11-04 and 11-11 are valid.
Bit 1=0: no function.
Bit 1=1: Inertia estimate function is enabled.
Bit 2=0: no function.
Bit 2=1: when frequency command is less than Fmin (Pr.01-07), it will use zero servo

function.

. . . NO
Estimate inertia value

YES

Setting auto gain adjustment
Pr.11-00=1 Adjust gain value by manual
Pr.11-00=0 (factory setting)
Adjust Pr.11-02, 11-03 and 11-11

separately by speed response Adjust Pr.10-04, 10-05, 10-06,
10-07,10-21 and 10-22
Adjust by requirement separatelyby speed response

Pr.11-04 (PDFF function)

Adjust by requirement
Pr.10-09 (for general,
no need to adjust)

v
Adjust by requirement
Pr.10-08

(ASR1/ASR2 switch frequency) |

Adjust by requirement
Pr.07-32~35 (torque limit)
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PI PI
Pr.11-11
10-21 N use to adjustthe ST TTTTTTTTTTTTTTTTTTTTTTTTT
10-22 | strength of zero- 1.Pr.11-01value |
| servo lock 2.set Pr.11-00 to bit p=1

10-04 | N\ |

10-05 ! 3 | 11-02 |

10-06 N 1103

10-07 |

: - - Hz : - Hz
OHz 10-08 OHz 10-08
Pl adjustment-manual gain Pladjustment-auto gain
NI ~ Per Unit of System Inertia Unit: 1
Control  Lepg TQCPG Factory Setting: 400
mode
Settings 1 to 65535 (256=1PU)

4 To get the system inertia from Pr.11-01, user needs to set Pr.11-00 to bit1=1 and execute

continuous forward/reverse running.

MBIl ~ Low-speed Bandwidth Unit: 1
Control \ oo tocpg TQCPG Factory Setting: 10
mode

Settings 0 to 40Hz
MBI ~ High-speed Bandwidth Unit: 1
Control o~ Cocpg TQCPG Factory Setting: 10
mode

Settings 0 to 40Hz
INEYNEN » Zero-speed Bandwidth Unit: 1
Control Factory Setting: 10
ool VFPG FOCPG TQCPG i 9

Settings 0 to 40Hz

[ma] After estimating inertia and set Pr.11-00 to bit 0=1 (auto tuning), user can adjust
parameters Pr.11-02, 11-03 and 11-11 separately by speed response. The larger number
you set, the faster response you will get. Pr.10-08 is the switch frequency for low-

speed/high-speed bandwidth.

INEZa ~ PDFF Gain Value Unit: 1

Control o Factory Setting: 30
mode
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Settings 0 to 200%

After finishing estimating and set Pr.11-00 to bit 0=1 (auto tuning), using Pr.11-04 to
reduce overshoot. Please adjust PDFF gain value by actual situation.

This parameter will be invalid when Pr.05-12 is set to 1.

frequency

Time
MBI ~ Gain Value of Flux Weakening Curve for Motor 1 Unit: 1
Control Lo TQCPG Factory Setting: 90
mode
Settings 0 to 200%
NI ~ Gain Value of Flux Weakening Curve for Motor 2 Unit: 1
Control Factory Setting: 90
ode FOCPG TQCPG ry 9
Settings 0 to 200%
(28] Pr.11-05 is used to adjust the output voltage of flux weakening curve.

B

For the spindle application, the adjustment method is

1. It is used to adjust the output voltage when exceeding rated frequency.

2. Monitor the output voltage

3. Adjust Pr.11-05 (motor 1) or Pr.11-06 (motor 2) setting to make the output voltage
reach motor rated voltage.

4. The larger number it is set, the larger output voltage you will get.
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output torque
z

Flux weakening curve
11-05
or
11-06
**fLmo%
‘T‘ 90%
01-01 frequency
or
01-35
INEOYAl ~ Detection Time for Phase-loss Unit: 0.01
Crgggg' VF  VFPG SVC FOCPG TQCPG Factory Setting: 0.20
Settings 0.01 to 600.00 sec
MBI~ Level of Phase-loss Unit: 0.1
Crggggl VE VFPG  SVC FOCPG TQCPG Factory Setting: 60.0
Settings 0.0 to 320.0
INEVISIll Accumulative Operation Time of Phase-loss Unit: 1
Crgggé" VE  VFPG SVC FOCPG TQCPG Factory Setting: 0
Settings 0 to 65535 (hour)

[ma] When the power phase-loss occurs and it exceeds the level (Pr.11-09) and the detection
time(Pr.11-07), it will execute the phase-loss protection(Pr.06-02). The AC motor drive
will record the operation time during phase-loss in Pr.11-29.

B8] If itis set to 0 or a larger number, it will short the life of rectifier and capacitors in the

AC motor drive.

MBS Reserved

~ Speed Feed Forward Gain Unit: 1

Control Factory Setting: 0
mode FOCPG

Settings 0 to 100%

[ma] It is used to improve the speed response.
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11-10
Speedfeed
forward gain

v

00—20—3©—> ASR L3 7’1 R D HTorque

command
4
Torque limit 10-09
07-32~07-35
speed feedback Tq Bias
INEYVA ~ Speed Response of Flux Weakening Area Unit: 1
Control Factory Setting: 65
de FOCPG y 9
Settings 0 to 150% (O: disable)

(28] It is used to control the response speed for the flux weakening area. The larger number

you set, the faster response you will get.

INEVRCEN ~ Notch Filter Depth Unit: 1
Control Lo Factory Setting: 0
mode

Settings 0to20db

UNENV'IN ~ Notch Filter Frequency Unit: 0.01

Control Lo Factory Setting: 0.00
mode

Settings 0.00 to 200.00

(B8] This parameter is used to set resonance frequency of mechanical system. It can be
used to suppress the resonance of mechanical system.

0 The larger number you set Pr.11-13, the better suppression resonance function you will
get.

0 The notch filter frequency is the resonance of mechanical frequency.

INEYISHR ~ Gain Value of Slip Compensation Unit: 0.01

Control Factory Setting: 1.00

mode sve Y g
Settings 0.00 to 1.00

0 Itis only valid in SVC mode.
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28] When the AC motor drive drives the asynchronous motor, slip will increascwhen the
load is added. This parameter can be used to change frequency, lower slip and make
the motor be synchronous when running under rated current. When the output current
is higher than no-load current, the AC motor drive will adjust frequency by this
parameter. If the actual speed is slower than expected, please increase the setting or

decrease the setting.

INENIIN ~ Low-pass Filter Time of Keypad Display Unit: 0.001
c;gggl VE VFPG SVC FOCPG TQCPG Factory Setting: 0.100

Settings 0.001 to 65.535 Sec

(8] It is used to lower the blinking frequency of LCD display.

INESVAR ~ Low-pass Filter Time of PG2 Pulse Input Unit: 0.001
Control VE VEPG  SVC EOCPG Factory Setting: 0.100
mode

Settings 0.000 to 65.535 Sec

28] It can be used to stable the speed command when Pr.00-20 is set to 5 and multi-function

input terminal is set to 37 (OFF) to regard the pulse command as frequency command.

~ APR Gain Unit: 0.01

Control  Lqepg Factory Setting: 10.00
mode

Settings 0.00 to 40.00

0 It can be used to change the pulse differential when Pr.00-20 is set to 5, multi-function

input terminal is set to 37 (ON) and Pr.11-00 is set to bit 0=0.

~ APR Curve Time Unit: 0.01

Control Factory Setting: 3.00
e FOCPG v 9

Settings 0.00 to 655.35 sec

8] It is valid when the multi-function input terminal is set to 35(ON). The larger it is set, the

longer the position time will be.

Reserved
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Reserved
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Chapter 5 Troubleshooting

5.1 Over Current (OC)

ocA
Over-current

during acceleration

ocd

Over-current
during acceleration

ocC

Over current

v

Remove short circuit|¢_YeS

or ground fault

Check if there is
grounding betwe

any short circuits and

en the U, V, W and motor

changed >

No No No
v
Reduce the load or Yes -
increase the power If load is too large
of AC motor drive
No No No
‘No Reducetorque No/ Suitable torque
compensation compensation
Yes Yes
A,
Reduce torque
compensation
Check if Check if
No /' acceleration time\ NO/ deceleration time
is too short by is too short by
load inertia. load inertia.
Yes Yes
Maybe AC motor drive
has malfunction or error |~ j
due to noise. Please /
contact DELTA. « N Lstjlé)::nly'?
Yes
Yes /Can acceleration Yes/Can deceleration
time be made longer? time be made longer?
No No
Reduce load orincrease
the power of AC motor
drive
Reduce load orincrease Check braking

drive

» the power of AC motor

method. Please
contact DELTA
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5.2 Ground Fault

GFF

Ground fault

5.3 Over Voltage (OV)

If output circuit(cable or

—( motor) of AC motor drive )—>|

is grounded?

Yes
v

Remove grounding

Over voltage

be within spec.

Reduce voltage to

specification

Maybe AC motor drive
has malfunction or
misoperation due to
noise. Please contact
DELTA.

«—

If voltage is within

No

Maybe AC motor drive has
malfunction or misoperation
due to noise. Please
contact DELTA.

If over-voltage is occurred without load

lNo

No

than protection value

When OV occurs, check if the
voltage of DC BUS is greater

Yes Yes
v v
No/If OV occurs when Increase
sudden acceleration deceleration
stops time
Yes No
v
Increase Yes
acceleration
time
No

Yes

— |Increase setting time

DC brake

Need to considerate to
use brake unit and

No
sfed:ceamoment<_ Reduce moment of load inertia

lNo

Use brake unit or DC brake

Yes

No

Need to check control method. Please contact DELTA.

[y
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5.4 Low Voltage (Lv)

Low voltage

A,
Power cut, including momentary "\ Yes
power loss Restart after reset

No

k.

Check if there is any malfunction\ ygg
component or disconnection in
power supply circuit

Change defective component
and check connection

No
A,
Check if voltage is No Change power supply
within specification e system for requirement
Yes
A

Check if there is heavy load \ ygg Using the different power

with high start currentin the supply for this drive and
same power system heavy load system
No
A, No

Check if Lv occurs when\ Yes
breaker and magnetic
contactor is ON

lNo Yes

4

Suitable power
transformer capacity

Check if voltage between +1/+2 \ No . .
and - is greater than Pr.06-00 —> '\PﬂlngZAcgnTacgfggt-\ll-eAhas malfunction.

lYes

Control circuit has malfunction or
misoperation due to noise. Please
contact DELTA.
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5.5 Over Heat (oH1, oH2, oH3)

’% AC motor drive overheats ‘

‘ Heatsink overheats ‘

)

Check iftemperature of heat sink\ No Temperature detection malfunctions.
h 0 —
is larger than 90°C Please contact DELTA.

Yes
> Reduce load
v
If cooling fan functions normally No ] Change cooling fan

Yes

v
—>»< Check if cooling fan is jammed Yes4’ Remove obstruction

lNo
Check if surrounding temperature™,_Yes M_aybeAC_motordrive hasmalfunction or
is withi ificati misoperation due to noise. Please contact
IS within specification DELTA.

No

Ifload is too large
No

v

A4

Adjust surrounding temperature
to specification

5.6 Overload

oL OL1/0L2
Check if the st'atting of electronic No Modify setting
thermal relay is suitable

Yes
v
- No Maybe AC motor drive has malfunction
< Ifloadis t@—' or misoperation due to noise.
Yes
A

—>‘ Reduce load or increase the power of AC motor drive
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5.7 Display of KPV-CEO1 is Abnormal

Abnormal display or no display ‘
Yes

A4

Turn the power off and power
on again after display is off

‘ Fix connector and eliminate noise

INO
v
Display normal? __No , /Checkifall connectors are connected
well and if there is no noise

Yes

Yes

A 4 y

‘ AC motor drive works normally ‘ AC motor drive has malfunction.
Please contact DELTA.

5.8 Phase Loss (PHL)

Phase loss

Check if the wiring of terminals R, S and Tis OK Lb Connect all three
phase well
Yes
No :
Check if the screws of terminals are tightened >— | Tighten all screws
Yes
A 4
Yes || Please check the wirin
. . . g
Check if the input voltage of R, S, T is unbalanced and power system for
No abnormal power
Yes Please check the fuse
. >
Checkifitis 40hp and above atAC side
No
v

Maybe AC motor drive has malfunction or misoperation
due to noise. Please contact DELTA.
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5.9 Motor cannot Run

Motor cannot run

Reset after clearing
fault and then RUN

<C
fault code displayed

N Check if non-fuse

o .
—( breaker and magnetic
contactor are ON

Check if CEO1
displays
normall

Setthemto ON

Check if any faults
occur, such as
Lv, PHL or

heck if there is any

disconnection

o

Itcanrun when

no faults occur I

I

Press RUN key to
check if it can run

Press UP key to
set frequency

Ng/ch
—\or

Press UP to
check if motor
canrun

nput "RUN" No Ifjun?pef orbC ted No| Use jumper
command —»( reactoris connecte ~*| orDC reactor
by keypad between +1 and +2/B1

Yes lYes

Maybe AC motor drive has malfunction or misoperation
due to noise. Please contact DELTA.

Yes
—| Change switch or relay

Check if the wiring
of terminal FWD
and between
REV-DCM is correct

eck if input FWD\ No
REV command

Set

if

and setting freq. is
lower than the min.
output freq.

frequency or not

Yes

upper bound freq.

Check if the parameter
setting and wiring of
analog signal and
multi-step speed

Change defective
potentiometer and
relay

are correct

lNo

Motor has malfunction
o

Check if the setting
of torque
compensation
is correct

No

Checkifthereis any

terminals U, V and

Maybe AC motor drive has malfunction.

No
utput voltage from >
b 9 Please contact DELTA.

Connect correctly

Motor is locked due to large load, please reduce load.
For example, if there is a brake, check if it is released.

Increase the setting of
torque compensation
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5.10 Motor Speed cannot be Changed

Motor can run but
cannot change speed

. . Yes / Check if the setting of the
Modify the setting max. frequency is too low

No lNo

If the setting of frequency
is out of range(upper/lower), —> Modify the setting
bound

No

Press UP/DOWN key
to see if speed has
any change

Yes

If there is any change
of the signal that sets
frequency (0-10V and
4-20mA)

If the setting of
Pr.04-00 to Pr.04-14
are the same

No Check if the wiring between
M1~M6 to DCMis correct

No/ Checkif the wiring of
external terminal is correct

Connect Yes
correctly
Change defective
potentiometer

Yes

Check if frequency for
each step is different
\ Yes

No / If accel./decel. time
is very long

lYes

Please set suitable
accel./decel. time by
load inertia

‘ Change frequency setting‘

Maybe AC motor drive has malfunction or misoperation
due to noise. Please contact DELTA.
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5.11 Motor Stalls during Acceleration

Motor stalls during Check if acceleration\Yes Increase setting time
acceleration time is too short

lNo
Yes

Check if the inertia
of motor and load
are very high

lNo l No

Yes K
—> Use special motor?

Thicken or shorten the yes /Checkif the voltage of Reduce load or
wiring between the < terminal is lower than increase the capacity
motor or AC motor drive before of AC motor drive

lNo

Reduce load or Yes : : :
increase the capacity in;eckhlift:e load torque
of AC motor drive stoohig

No
3 Maybe AC motor drive has
Check if the torque Yes malfunction or misoperation
compensation is suitable, due to noise. Please contact
DELTA
No
‘ Increase torque compensation ‘
5.12 The Motor does not Run as Expected
Motor does not run Check if V/f characteristic No . .
and torque compensation » Adjust V/f characteristic )
is suitable and lower torque compensation
Yes
v
Run in low speed continuously Yes4>‘Please use specific motor‘
No
v
(ifloadis too largeyYes Reduce load or increase the
capacity of AC motor drive
No
v
Check if output voltage of U, VW\YES _[\y100: hag malfunction
is balanced
No
v

Maybe AC motor drive has malfunction or misoperation
due to noise. Please contact DELTA.
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5.13 Electromagnetic/Induction Noise

There are many noises surround the AC motor drives and invade it by radiation or power circuit. It
may cause the misoperation of control circuit and even damage the AC motor drive. Of course, that is
a solution to increase the noise tolerance of AC motor drive. But it is not the best one due to the limit.
Therefore, solve it from the outside as following will be the best.

1.
2.

Add surge killer on the relay or contact to suppress switching surge between ON/OFF.
Shorten the wiring length of the control circuit or serial circuit and separate from the main
circuit wiring.

Comply with the wiring regulation for those shielded wire and use isolation ampilifier for
long wire.

The grounding terminal should comply with the local regulation and ground
independently, i.e. not to have common ground with electric welding machine and power
equipment.

Connect a noise filter at the input terminal of the AC motor drive to prevent noise from

power circuit.

In a word, three-level solutions for electromagnetic noise are “no product”, “no spread” and
“no receive”.

5.14 Environmental Condition

Since AC motor drive is an electronic device, you should comply with the environmental condition
stated in the appendix A. Following are the remedial measures for necessary.

To prevent vibration, anti-vibration spacer is the last choice. The vibration tolerance must
be within the specification. The vibration effect is equal to the mechanical stress and it
cannot occur frequently, continuously or repeatedly to prevent damaging AC motor drive.
Store in a clean and dry location free from corrosive fumes/dust to prevent rustiness, poor
contact. It also may cause short by low insulation in a humid location. The solution is to
use both paint and dust-proof. For particular occasion, use the enclosure with whole-seal
structure.

The surrounding temperature should be within the specification. Too high or low
temperature will affect the lifetime and reliability. For semiconductor components, damage
will occur once any specification is out of range. Therefore, it is necessary to clean and

periodical check for the air cleaner and cooling fan besides having cooler and sunshade.

5-9



Chapter 5 Troubleshooting | [7=2 74
In additional, the microcomputer may not work in extreme low temperaturel and(ne eds-ic
have heater.
4.  Store within a relative humidity range of 0% to 90% and non-condensing environment. Do

not turn off the air conditioner and have exsiccator for it.
5.15 Affecting Other Machines

AC motor drive may affect the operation of other machine due to many reasons. The solutions are as
follows.

B High Harmonic at Power Side
If there is high harmonic at power side during running, the improved methods are:

1.  Separate power system: use transformer for AC motor drive.

2. Use reactor at the power input terminal of AC motor drive or decrease high harmonic by
multiple circuit.

3. If there is phase lead capacitor, it should use serial reactor to prevent capacitor damage

from high harmonic.

§ é %serialreactor

oA

phase lead capacitor

B Motor Temperature Rises

When the motor is induction motor with ventilation-cooling-type used in variety speed
operation, bad cooling will happen in the low speed. Therefore, it may overheat. Besides,
high harmonic is in output waveform to increase copper loss and iron loss. Following
measures should be used by load situation and operation range when necessary.

1. Use the motor with independent power ventilation or increase the horsepower.
2. Use inverter duty motor.

3. Do NOT run in the low speed
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Chapter 6 Fault Code Information and Maintenance

6.1 Fault Code Information

The AC motor drive has a comprehensive fault diagnostic system that includes several different
alarms and fault messages. Once a fault is detected, the corresponding protective functions will be
activated. The following faults are displayed as shown on the AC motor drive digital keypad display.
The six most recent faults can be read from the digital keypad or communication.

(JmmRNOTE

Wait 5 seconds after a fault has been cleared before performing reset via keypad of input terminal.

6.1.1 Common Problems and Solutions

Fault Name Fault Descriptions Corrective Actions
1. Short-circuit at motor output: Check for
Over-current during possible poor insulation at the output
acceleration lines.
a (Output current 2. Acceleration Time too short: Increase the
ec exceeds triple rated Acceleration Time.
current during 3. AC motor drive output power is too small:
acceleration.) Replace the AC motor drive with the next
higher power model.
Over-current during 1. Shor?-cwcun a@ motor_ output: Check fo_r
. possible poor insulation at the output line.
deceleration 9 Deceleration Ti hort: | h
(Output current . ece erat!on ime too short: Increase the
ocd ] Deceleration Time.
exceeds triple rated . . .
! 3. AC motor drive output power is too small:
current during . :
. Replace the AC motor drive with the next
deceleration.) )
higher power model.
Over-current during | 1. Short-circuit at motor output: Check for
steady state possible poor insulation at the output line.
operation 2. Sudden increase in motor loading: Check
ocn (Output current for possible motor stall.
exceeds triple rated 3. AC motor drive output power is too small:
current during Replace the AC motor drive with the next
constant speed.) higher power model.
ocS Hardware failure in Return to the factory

current detection

Revision Apr. 2016, 07VE, SW V2.05
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Fault Name Fault Descriptions Corrective Actions, | 1 m0o
When (one of) the output terminal(s) is
grounded, short circuit current is more than
50% of AC motor drive rated current, the AC
motor drive power module may be damaged.
NOTE: The short circuit protection is
provided for AC motor drive protection,

- not for protection of the user.

GFF Ground fault 1. Check the wiring connections between the
AC motor drive and motor for possible
short circuits, also to ground.

2. Check whether the IGBT power module is
damaged.
3. Check for possible poor insulation at the
output line.
Short-circuit is
detected between
occ upper bridge and Return to the factory
lower bridge of the
IGBT module
DC BUS over-voltage
.y during acceleration
g%%?){'DDCCQ%SO%’ 1. Check if the input voltage falls within the
DC BUS overvolta rated AC motor drive input voltage range.
. 1ag€ | 5 Check for possible voltage transients.
during deceleration
oud (230V: DC 450V 3. IfDC BUS_ over-voltage due t_o
460V'.DC 900V)7 regenerative voltage, please increase the
r Deceleration Time or add an optional
DC BUS over-voltage ;
. g brake resistor.
oun in constant speed
(230V: DC 450V;
460V: DC 900V)
- Hardware failure in Check if input voltage is within specification
ou3 voltage detection range and monitor if there is surge voltage.
DC BUS voltage is
Ltuf less than Pr.06-00
during acceleration
DC BUS voltage is
Lud less than Pr.06-00
during deceleration 1. Check if the input voltage is normal
DC BUS voltage is 2. Check for possible sudden load
Lun less than Pr.06-00 in
constant speed
DC BUS voltage is
L5 less than Pr.06-00 at
stop
Check Power Source Input if all 3 input phases
' are connected without loose contacts.

PHL Phase Loss For models 40hp and above, please check if

the fuse for the AC input circuit is blown.

6-2
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Fault Name Fault Descriptions Corrective Actions
1. Ensure that the ambient temperature falls
within the specified temperature range.
IGBT overheating 2. Make sure that the ventilation holes are
IGBT temperature not obstructed.
H exceeds protection 3. Remove any foreign objects from the
on level heatsinks and check for possible dirty
1to15HP: 90°C heat sink fins.
20 to 100HP: 100 °C 4.  Check the fan and clean it.

5.  Provide enough spacing for adequate
ventilation.

1. Ensure that the ambient temperature
falls within the specified temperature
range.

Heatsink 2. Make sure that the ventilation holes are
overheating not obstructed.

ohc Heat sink 3. Remove any foreign objects from the
temperature exceeds heatsinks and check for possible dirty
90°C heat sink fins.

4. Check the fan and clean it.

5.  Provide enough spacing for adequate
ventilation.

M ) 1. Make sure that the motor is not
otor overheating
The AC motor drive obstructed. .
2. Ensure that the ambient temperature
"o detects that the P L e
oH3 ) alls within the specified temperature
internal temperature range
exceeds Pr.06-30 3. Take the next higher power AC motor
(PTC level) : A gher p
drive model.
tH o OH1 hardware failure | Return to the factory
tHZo OH2 hardware failure | Return to the factory
- ) 1. Make sure that the fan is not obstructed.
FAn Fan failure 2. Return to the factory
Overload
The AC motor drive
detects excessive
, ﬁlrg.?Eo_u.f.ﬂg Kucrrgrgj[or 1. Check whether Fhe motor is overloaded.
oL drive can withstand 2. nge thedn?xt higher power AC motor
up to 150% of the rive model.
rated current for a
maximum of 60
seconds.
1. Check the setting of electronics thermal
£ol ! Electronics thermal relay (Pr.06-14)
o- relay 1 protection 2. Take the next higher power AC motor
drive model
1. Check the setting of electronics thermal
£oL2 Electronics thermal relay (Pr.06-28)
o relay 2 protection 2. Take the next higher power AC motor
drive model
Broken fuse 1. Check whether the fuse of the transistor
r cc The fuse at DC side module is functioning well
fuac is broken for 30hp 2. Check whether the loading side is short-

and below

circuit
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Fault Name Fault Descriptions Corrective Actions, | 1 m0o
These two fault codes
. will be displayed
ot ! when output current
fgrcizdjégiﬁgs;vel 1. Check whether the motor is overloaded.
(PrqOG-OY or Pr.06- 2. Check whether motor rated current
10)-and exceeds setting (Pr.05-01) is suitable
over-torque 3.  Take the next higher power AC motor
oo detection(Pr.06-08 or drive model.
Pr.06-11) and it is set
2 or 4 in Pr.06-06 or
Pr.06-09.
£ Lnaltsr:ﬁ EEPROM 1. Press “RESET” key to the factory setting
e programmed 2. Return to the factory.
£2 Internal EEPROM 1. Press “RESET” key to the factory setting
< can not be read. 2. Return to the factory.
o Isum error
;g"} U-phase error Re-power on to try it. If fault code is still
a0 v ph displayed on the keypad please return to the
c -phase error factory
cd3 W-phase error
HdO CC (current clam
Hd.-: oC (hardware err(fr) Re-power on to try it. If fault code is still
HdE" OV hard displayed on the keypad please return to the
ardware error factory
Hd3 GFF hardware error
e . 1. Check cabling between drive and motor
Aut Auto tuning error 2. Retry again
cc 1. Check the wiring of the PID feedback
AFE PID loss (AC) 2. Check the PID parameters settings
Check if Pr.10-01 is set to 0 when it is PG
I '
POF PG feedback error feedback control
PLEC PG feedback loss Check the wiring of the PG feedback
] PG feedback stall 1. Check the wiring of the PG feedback
2. Check if the setting of PI gain and
POFY PG slip error deceleration is suitable
3. Return to the factory
o ! Pulse input error 1. Check the pulse wiring
orc Pulse input loss 2. Return to the factory
e 1. Check the ACI wiring
Lt AClloss 2. Check if the ACI signal is less than 4mA
1. Input EF (N.O.) on external terminal is
closed to GND. Output U, V, W will be
EF External Fault turned off.
2. Give RESET command after fault has
been cleared.
1. When the multi-function input terminals
MI1 to MI6 are set to emergency stop,
ce Emergency stop the AC motor drive stops output U, V, W
L}

and the motor coasts to stop.
2. Press RESET after fault has been
cleared.
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Fault Name Fault Descriptions Corrective Actions
1. When the external input terminal (B.B) is
active, the AC motor drive output will be
turned off.
bb External Base Block 2. Deactivate the external input terminal
(B.B) to operate the AC motor drive
again.
Keypad will be locked. Turn the power ON
Prodf Password is locked. | after power OFF to re-enter the correct
password. See Pr.00-07 and 00-08.
’ Check if the function code is correct (function
[}
cE lllegal function code code must be 03, 06, 10, 63)
Illegal data address . o .
cee (00H to 254H) Check if the communication address is correct
- Check if the data value exceeds max./min.
cE3 lllegal data value
value
cEH Datais written to Check if the communication address is correct
read-only address
Communication
time-out
£ COM1: exceeds Check if the wiring for the communication is
ccow Pr.09-03 setting, correct
COM2: exceeds
Pr.09-07 setting
Keypad (KPV-CEO1)
communication 1. Check if the wiring for the
time-out communication is correct
" .
I8 COM1: exceeds 2. Check if there is any wrong with the
Pr.09-03 setting, keypad
COM2: exceeds yp
Pr.09-07 setting
If the fault code is still displayed on the keypad
bF Brake resistor fault after pressing “RESET” key, please return to
the factory.
Y-connection/A- 1. Check the wiring of the Y-connection/ A -
Ydc connection switch connection
error 2. Check the parameters settings
When Pr.07-13 is not
setto 0 and
ey momentary power off Set Pr.07-13t0 0
° or power cut, it will 2. Check if input power is stable
display dEb during
accel./decel. stop.
It will be displayed 1. Check if motor parameter is correct (please
, when slip exceeds decrease the load if overload
o5 Pr.05-26 setting and

time exceeds Pr.05-
27 setting.

2. Check the settings of Pr.05-26 and Pr.05-
27
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Fault Name

Fault Descriptions

Corrective Actions

It will be displayed
when broken belt
detection function is
enabled(Pr.08-59),
allowance error is
higher than Pr.08-61
and detection time
exceeds Pr.08-62.

Check if the belt is broken

Check the settings of Pr.08-60, Pr.08-62
and Pr.08-63

It will be displayed
when the allowance
error of tension PID
feedback exceeds
Pr.08-63 setting and
allowance error
detection time
exceeds Pr.08-64
setting.

Check if the PID feedback is correct
Check if the material is broken

Check the settings of Pr.08-63 and Pr.08-
64

6.1.2 Reset

There are three methods to reset the AC motor drive after solving the fault:
&
1. Press GV key on KPV-CEO1.

2. Set external terminal to “RESET” (set one of Pr.02-01~Pr.02-06/ Pr.02-23~Pr.02-30 to 5)

and then set to be ON.

3. Send “RESET” command by communication.

(= MNaE

Make sure that RUN command or signal is OFF before executing RESET to prevent damage or

personal injury due to immediate operation.

6-6
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6.2 Maintenance and Inspections

Modern AC motor drives are based on solid state electronics technology. Preventive maintenance is
required to operate this AC motor drive in its optimal condition, and to ensure a long life. It is
recommended to have a check-up of the AC motor drive performed by a qualified technician.

Daily Inspection:
Basic check-up items to detect if there were any abnormalities during operation are:

Whether the motors are operating as expected.

Whether the installation environment is abnormal.

Whether the cooling system is operating as expected.

Whether any irregular vibration or sound occurred during operation.
Whether the motors are overheating during operation.

o gk 0w =

Always check the input voltage of the AC drive with a Voltmeter.

Periodic Inspection:

Before the check-up, always turn off the AC input power and remove the cover. Wait at least 10
minutes after all display lamps have gone out, and then confirm that the capacitors have fully
discharged by measuring the voltage between +1/+2 and -. The voltage between +1/+2 and-should
be less than 25VDC.

/\\ e

Disconnect AC power before processing!

2. Only qualified personnel can install, wire and maintain AC motor drives. Please take off any
metal objects, such as watches and rings, before operation. And only insulated tools are
allowed.

Never reassemble internal components or wiring.

Prevent static electricity.
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Periodical Maintenance

] Ambient environment

Maintenance

objects

Period
Check Items Methods and Criterion
Dail Half | One
Y| Year | Year
Chegk_ the gmb!ent temperalture, Visual inspection and measurement
humidity, vibration and see if ith ) ith dard o
there are any dust, gas, oil or wit t_egwpment with standar
’ ’ specification

water drops
If there are any dangerous Visual inspection o

[ ] Voltage

Maintenance

specification

Period
Check Items Methods and Criterion
Daily Half | One
Year | Year
Check if the voltage of main ] ) .
circuit and control circuit is Measure with multimeter with standard o

correct
] Keypad
Maintenance
Period
Check Items Methods and Criterion
Dail Half | One
Y| Year | Year
Is the display clear for reading Visual inspection @)
Any missing characters Visual inspection o

] Mechanical parts

Maintenance

Period
Check Items Methods and Criterion
Dail Half | One
Y| Year | Year
It th_ere IS any abnormal sound Visual and aural inspection O
or vibration
If there are any loose screws Tighten the screws @)

6-8
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Maintenance

Period
Check Items Methods and Criterion Half | ©
Daily | a1 | Fne
Year | Year

If any part is deformed or Visual inspection o
damaged
If there is any color change by Visual inspection o
overheating P
If there is any dust or dirt Visual inspection O

Main circuit
Maintenance
Period
Check Items Methods and Criterion
Dail Half | One
Y| Year | Year
If there are any loose or missing Tighten or replace the screw o
screws
If machine or insulator is Visual inspection
Svifgrgﬁ)?’cﬂ:skzdéf:?;aged o' | NOTE: Please ignore the color O
) ge a change of copper plate
overheating or ageing
If there is any dust or dirt Visual inspection O

Terminals and wiring of main circ

t

u

Maintenance

Period
Check Items Methods and Criterion
Dail Half | One
Y| Year | Year

If the terminal or the plate is
color change or deformation due| Visual inspection o
to overheat
If the insulator of wiring is ] . .
damaged or color change Visual inspection ©
If there is any damage Visual inspection ©)
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6-10

DC capacity of main circuit

Maintenance

Period
Check Items Methods and Criterion
Dail Half | One
Y| Year | Year

If there is any leak of liquid,
color change, crack or Visual inspection ©)
deformation
Measure static capacity when | giaiic capacity > initial value X 0.85 0
required

Resistor of main circuit

Maintenance

Period
Check Items Methods and Criterion
Dail Half | One
Y| Year | Year
!f there is any peculiar smell or Visual inspection, smell o
insulator cracks due to overheat
Visual inspection or measure with
. . ) multimeter after removing wirin
If there is any disconnection between +1/+2 ~ - 9 9 O
Resistor value should be within * 10%

Transformer and reactor of main circuit

Maintenance

Period
Check Items Methods and Criterion
Dail Half | One
Y| Year | Year
If there IS any abnormal vibration Visual, aural inspection and smell O
or peculiar smell

Magnetic contactor and relay of main circuit

Check Items

Methods and Criterion

Maintenance

Period

Daily

Half
Year

One
Year

If there are any loose screws

Visual and aural inspection

If the contact works correctly

Visual inspection

Revision Apr. 2016, 07VE, SW V2.05




B Printed circuit board and connector of main circuit
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Maintenance

deformation in capacity

Period
Check Items Methods and Criterion
Dail Half | One
Y| Year | Year

If there are any loose screws and Tighten the screws and press the o
connectors connectors firmly in place.
If there is any peculiar smell and ] . .
color change Visual inspection @)
If there is any crack, damage, . . .
deformation or corrosion Visual inspection ©
If there is any liquid is leaked or Visual inspection o

Cooling fan of cooling system

Check ltems

Methods and Criterion

Maintenance

Period

Daily

Half
Year

One
Year

If there is any abnormal sound or

Visual, aural inspection and turn the
fan with hand (turn off the power

overheat

vibration before operation) to see if it rotates ©
smoothly

If there is any loose screw Tighten the screw O

If there is any color change due to Change fan o

Ventilation channel of cooling system

Check Items

Methods and Criterion

Maintenance

Period

Daily

Half
Year

One
Year

If there is any obstruction in the
heat sink, air intake or air outlet

Visual inspection

O
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Appendix A Specifications

Voltage Class 230V Class
Model Number VFD-XXXV 007 | 015 | 022 | 037 | 055 | 075 | 110 | 150 | 185 | 220 | 300 | 370
MW;APP"Cab'e Vsl Ouitpu 075| 15 | 22|37 55| 75| 11 | 15 |185| 22 | 30 | 37
Max. Applicable Motor Output (hp) | 1.0 | 20 | 3.0 [ 50 | 7.5 10 15 20 25 30 40 50
Rated Output Capacity (kVA) 19127 42 ]165|95| 13 | 19 [ 25 | 29 | 34 | 46 | 55
3 | (L) B G fen 50| 75| 11 |17 | 25 | 33 [ 49 | 65 | 75 | 90 | 120 | 146
£| Constant Torque (A)
A7) (RG] il Gl o 625| 94 | 13| 21 [ 31 | 41 | 61 | 81 | 93 | 112 150 [ 182
= | Variable Torque (A)
Q| . .
5| Maximum Output Voltage (V) 3-Phase Proportional to Input Voltage
o Output Frequency (Hz) 0.00~600.00 Hz
Carrier Frequency (kHz) 15 9 6
o Rated Input Current (A) 64 [ 99 [ 15 21 [ 25 [ 33 [ 52 [ 63 [ 68 | 79 [ 106 | 126
= 3-phase
& Rated Voltage/Frequency 200-240V, 50/60Hz
g Voltage Tolerance + 10%(180~264 V)
£ Frequency Tolerance + 5%(47~63 Hz)
Cooling Method Natural | Fan Cooled
Weight (kg) 27| 32 J45[68] 8 [ 10 [ 1313 [ 1313 [36 [ 36
Voltage Class 460V Class
Model Number VFD-XXXV 007015022037 [055 075|110 | 150 | 185|220 | 300 | 370 [ 450 | 550 | 750
MaX'App"Cai'\'fV;V'°t°r°“‘p”t 075/ 15| 22|37 |55 75| 11 | 15 [185| 22 | 30 [ 37 | 45 | 55 | 75
ers App"cam';)“"°t°r°“‘p”t 10|20(30[50|7.5| 10|15 |20 25|30 |40 50]60]75]100
Rated Output Capacity (kVA) [ 2.3 [3.214.2|6.3|9.9| 14 | 18 [ 24 [ 29 | 34 | 46 | 56 | 69 | 80 | 100
| (e | Gl Gl ey 30|42]60|85| 13| 18| 24| 32|38 |45 |60 73|91]|110]150
£ | Constant Torque (A)
& | Rated Output Current for
14
< [ Variable Torque (A) 38|53|75[10 |16 |22 |30]|40 |47 |56 | 75|91 [113]138|188
% Maximum Output Voltage (V) 3-phase Proportional to Input Voltage
@ Output Frequency (Hz) 0.00~600.00 Hz
Carrier Frequency (kHz) 15 | 9 | 6
R - 3-phase 380~480V
| Rated Input Current (4) 20[s58]74f99] 12172527 354256 [ 67 [ 87 [101]122
@ Rated Voltage 3-phase 380 to 480 V
é— Voltage Tolerance + 10%(342~528 V)
Frequency Tolerance + 5%(47~63 Hz)
Cooling Method Natural Fan Cooled
Weight (kg) 27[32]a5]68] 8 [10[13] 131313 363636 ]50] 50
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General Specifications

Control Characteristics

Control System

1 VI/f curve; 2 VIf+PG; 3 SVC; 4 FOC+PG; 5 TQR+PG

Start Torque

Starting torque is 150% at 0.5Hz and OHz with FOC + PG control mode

Speed Control Range

1:100 Sensorless vector (up to 1:1000 when using PG card)

Speed Control Resolution

+ 0.5% Sensorless vector (up to + 0.02% when using PG card)

Speed Response Ability 5Hz (up to 30Hz for vector control)

Max. Output Frequency 0.00 to 600.00Hz

Output Frequency Accuracy Digital command + 0.005%, analog command + 0.5%

Frequency Setting Digital command + 0.01Hz, analog command: 1/4096(12-bit) of the max. output
Resolution frequency

Torque Limit Max. is 200% torque current

Torque Accuracy

+ 5%

Accel/Decel Time

0.00 to 600.00/0.0 to 6000.0 seconds

VIf Curve

Adjustable V/f curve using 4 independent points and square curve

Frequency Setting Signal

+ 10V, 4~20mA, pulse input

Brake Torque

About 20%

Protection Characteristics

Motor Protection

Electronic thermal relay protection

Over-current Protection

The current forces 220% of the over-current protection and 300% of the rated
current

Ground Leakage Current
Protection

Higher than 50% X rated current

Overload Ability

Constant torque: 150% for 60 seconds, variable torque: 200% for 3 seconds

Over-voltage Protection

Over-voltage level: Vdc > 400/800V; low-voltage level: Vdc < 200/400V

Over-voltage Protection for
the Input Power

Varistor (MOV)

Over-temperature Protection

Built-in temperature sensor

Compensation for the
Momentory Power Loss

Up to 5 seconds for parameter setting

@ Protection Level NEMA 1/1P21
i)
= | Operation Temperature -10°C to 40°C
=
o
O | Storage Temperature -20°C to 60°C
©
S | Ambient Humidity Below 90% RH (non-condensing)
£
§ Vibration 9.80665m/s? (1G) less than 20Hz, 5.88m/s? (0.6G) at 20 to 50Hz
=
i | Installation Location Altitude 1,000 m or lower, keep from corrosive gasses, liquid and dust
Certifications
A-2 Revision Apr. 2016, 07VE, SW V2.05



Appendix B Accessories

B.1 All Brake Resistors & Brake Units Used in AC Motor Drives

Note: Please only use DELTA resistors and recommended values. Other resistors and values will
void Delta’s warranty. Please contact your nearest Delta representative for use of special resistors.
For instance, in 460V series, 100hp/75kW, the AC motor drive needs 2 brake units with total of 16
brake resistors, so each brake unit uses 8 brake resistors. The brake unit should be at least 10 cm
away from AC motor drive to avoid possible interference. Refer to the “Brake Unit Module User
Manual” for further details.

B | Mltotor |l Load) Qe e Model vFDB | Brake Resisors | Brake |o e (TR
S orque AC Motor | No. of Units Model'and Dkt Toorque each AC Motor
S| hp | kKW Nm Drive Used Units Used 10%ED Drive
1 10.75| 0427 80W 20002 BR0O80W200 | 1| 125 820
2 | 1.5 | 0.849 | 300W 100Q BR300W100 | 1| 125 820
3 | 22| 1.262 | 300W 1000 BR300W100 (1| 125 820
5 | 3.7 ] 2.080 | 400W40Q BR400W040 | 1| 125 33Q
.§ 75| 55| 3111 500W 30Q BR500W030 | 1| 125 30Q
S 10| 75| 4.148 | 1000W 20Q BR1KOWO020 | 1| 125 200
215 ] 1 6.186 [2400W 13.6Q| 2015 | 1 | BR1IK2W6P8 |2 | 125 13.6Q)
Q20| 15 | 8248 | 3000w 10Q | 2015 | 1 | BR1K5WO005 |2 | 125 10Q
25 | 18.5| 10.281 | 4800W 80 | 2022 | 1 | BR1K2W008 |4 | 125 8Q)
30 | 22 | 12.338 | 4800W 6.8Q2 | 2022 | 1 | BR1IK2W6P8 |4 | 125 6.8Q
40 | 30 | 16.497 | 6000W5Q | 2015 | 2 | BR1K5SWO005 |4 | 125 50
50 | 37 20.6 9600W4Q | 2015 | 2 | BR1K2W008 | 8 | 125 4Q
1 10.75| 0.427 80W 75002 BRO8OW750 [ 1| 125 1600
2 | 1.5 | 0.849 | 300W 400Q BR300W400 (1| 125 1600
3 [ 22| 1.262 | 300w 250Q2 BR300W250 (1| 125 1600
5 | 3.7 | 2.080 | 400w 150Q BR400W150 (1| 125 130Q
75| 55 | 3.111 | 500w 100Q2 BR500W100 (1| 125 910
o | 10 | 75 | 4.148 | 1000W 75Q BR1KOWO75 | 1| 125 620
'% 15 [ 11 6.186 | 1000W 5002 | 4030 | 1 | BR1KOWO50 | 1| 125 39Q
‘g 20 | 15 | 8.248 | 1500W 400 | 4030 | 1 | BR1K5W040 | 1| 125 400
Q[ 25 |185| 10.281 | 4800W 32Q2 | 4030 | 1 | BR1K2W008 | 4| 125 32Q
N 130 | 22 | 12.338 |4800W 27.2()| 4030 | 1 | BR1K2W6P8 |4 | 125 27.2Q)
40 | 30 | 16.497 | 6000W 2002 | 4030 | 1 | BR1K5SWO005 |4 | 125 200
50 | 37 20.6 9600W 16Q) | 4045 | 1 | BR1K2W008 |8 | 125 16Q
60 | 45 | 24.745 [9600W 13.6()| 4045 | 1 | BR1K2W6P8 | 8 | 125 13.6Q
75 | 55 | 31.11 |12000W 10Q2 | 4030 | 2 | BR1K5WO005 |8 | 125 100
100 | 75 42,7 |[19200W 6.8Q0| 4045 | 2 | BR1K2W6P8 |16| 125 6.8Q

(= M=
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1.
2.

Please select the factory setting resistance value (Watt) and the duty-cycle vala|(E0%)

If damage to the drive or other equipment are due to the fact that the brake resistors and the
brake modules in use are not provided by Delta, the warranty will be void.

Take into consideration the safety of the environment when installing the brake resistors.

If the minimum resistance value is to be utilized, consult local dealers for the calculation of the
Watt figures.

Please select thermal relay trip contact to prevent resistor over load. Use the contact to switch
power off to the AC motor drive!

When using more than 2 brake units, equivalent resistor value of parallel brake unit can’t be
less than the value in the column “Minimum Equivalent Resistor Value for Each AC Drive” (the
right-most column in the table). An example of 575V 100HP, the min. equivalent resistor value
for each AC motor drive is 12.5Q with 2 brake units connection. Therefore, the equivalent
resistor value for each brake unit should be 25Q.

Please read the wiring information in the user manual of brake unit thoroughly prior to taking
into operation.

Definition for Brake Usage ED%

Explanation: The definition of the barke usage ED(%) is for assurance of enough time for the
brake unit and brake resistor to dissipate away heat generated by braking. When the brake
resistor heats up, the resistance would increase with temperature, and brake torque would

decrease accordingly. Suggested cycle time is one minute
1

100%]
Brake Time T
‘—_’1 TO
Cycle Time

For safety consideration, install an overload relay between the brake unit and the brake resistor.

ED% =T1/T0x100(%)

In conjunction with the magnetic contactor (MC) prior to the drive, it can perform complete
protection against abnormality. The purpose of installing the thermal overload relay is to protect
the brake resistor from damage due to frequent brake, or due to brake unit keeping operating
resulted from unusual high input voltage. Under such circumstance, just turn off the power to
prevent damaging the brake resistor.
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NFB

MC
RILI—0 O FR/L1 U
sil2——0C o-e | {siL2 VIT2 g@
TW3—35 o— TIL3
}7 WIT3 MOTOR Thermal Overload
VFD Series

+(P)
-(N)

QX0
Thermal
Overload

Relay or Surge Resistor
temperature Absorber

switch Temperature
: Switch
Note1: When using the AC drive with DC reactor, please refer to wiring diagram in the AC drive
user manual for the wiring of terminal +(P) of Brake unit.

Note2: Do NOT wire terminal -(N) to the neutral point of power system.

10. For model VFD110V43B, the brake unit is built-in. To increase the brake function, it can add

optional brake unit.
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B.1.1 Dimensions and Weights for Brake Resistors

(Dimensions are in millimeter)

Order P/N: BR080W200, BRO80W750, BR300W070, BR300W100, BR300W250, BR300W400,
BR400W150, BR400W040

L2+2

4.1

“—RING TERMINAL

) 15042

_|loxos
=]

W+0.5

oy

I

‘ Li£2 ‘

Model no. L1 L2 H D W Max. Weight (g)
BR080W200
BR080W750
BR300W070
BR300W100
BR300W250
BR300W400
BR400W150
BR400W040

140 125 20 5.3 60 160

215 200 30 5.3 60 750

265 250 30 53 60 930
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Order P/N: BR500W030, BR500W100, BR1KW020, BR1KWO075

L2+2

Q
o
i
= )
5
8
U = ]
= L)
TERMINAL: 2tX125X96.3
1
0
Q
# L142
Max. Weight
Model no. L1 L2 H D w
(9)
BR500W030
335 320 30 5.3 60 1100
BR500W100
BR1KW020
400 385 50 5.3 100 2800
BR1KWO075
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Order P/N: BR1KOWO050, BR1K2W008, BR1K2W6P8, BR1K5W005, BR1K5WQ40

‘ 465
‘ 445

\
=
5 T\77®75<8X>

—

=]

Q 2
& i é i
B.1.2 Specifications for Brake Unit
230V Series 460V Series
2015 2022 4030 4045 4132
Max. Motor Power (kW) 15 22 30 45 132
Max. Peak Discharge Current
2 (A) 10%ED 40 60 40 60 240
K Continuous Dl(sAc)harge Current 15 20 15 18 75
>
= 618/642/66
3 | Brake Start-up Voltage (DC) 330/342/1:356%:\3/80/400/ 660/690/702%3/60/800/83 7/690/725/
B - 75016V
52
o] DC Voltage 200~400VDC 400~800VDC
= (o2
s Heat Sink Overheat Temperature over +95°C (203 °F)
§ Alarm Output Relay contact 5A 120VAC/28VDC (RA, RB, RC)
<]
o Power Charge Display Blackout until bus (+~-) voltage is below 50VDC
- Installation Location Indoor (no corrosive gases, metallic dust)
& Operating Temperature -10°C ~ +50°C (14°F to 122°F)
g Storage Temperature -20°C ~ +60°C (-4°F to 140°F)
£ Humidity 90% Non-condensing
= N 9.8m/s” (1G) under 20Hz
I}
i 2mis? (0.2G) at 20~50Hz
Wall-mounted Enclosed Type IP50 [ P10

Revision Apr. 2016, 07VE, SW V2.05




Appendix B Accessories | [Ta=2A7-d
B.1.3 Dimensions for Brake Unit

(Dimensions are in millimeter[inch])
Figure 1: VFDB2015, VFDB2022, VFDB4030, VFDB4045

121.0 [4.76] 130.0 [5.12]
80.0 [3.15] R3.3 [R0.13]
i
g5
NS
0|2
8§
W e i

B-7



Appendix B Accessories | [T227
Figure 2: VFDB4132
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B.2 No-fuse Circuit Breaker Chart
For 3-phase drives, the current rating of the breaker shall be within 2-4 times maximum input current

rating.
(Refer to Appendix A for rated input current)

3-phase
Model Recomgiggeeg(r:;-fuse Model Recomgiggeeg(r:;-fuse

VFDO07V23A-2 10 VFD110V43B-2 50

VFD007V43A-2 5 VFD150V23A-2 125
VFD015V23A-2 15 VFD150V43A-2 60

VFD015V43A-2 10 VFD185V23A-2 150
VFD022V23A-2 30 VFD185V43A-2 75

VFD022V43A-2 15 VFD220V23A-2 175
VFD037V23A-2 40 VFD220V43A-2 100
VFD037V43A-2 20 VFD300V23A-2 225
VFD055V23A-2 50 VFD300V43A-2 125
VFD055V43A-2 30 VFD370V23A-2 250
VFD075V23A-2 60 VFD370V43A-2 150
VFD075V43A-2 40 VFD450V43A-2 175
VFD110V23A-2 100 VFD550V43C-2 250
VFD110V43A-2 50 VFD750V43C-2 300
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B.3 Fuse Specification Chart

Smaller fuses than those shown in the table are permitted.

- 1 (A) 1 (A) Line Fuse
Input Output 1 (A) Bussmann P/N

VFDO007V23A-2 5.7 5.0 10 JJN-10
VFDO007V43A-2 3.2 2.7 5 JJN-6

VFDO015V23A-2 7.6 7.0 15 JJN-15
VFDO015V43A-2 4.3 4.2 10 JJN-10
VFDO022V23A-2 15.5 11 30 JJN-30
VFDO022V43A-2 5.9 55 15 JIN-15
VFDO037V23A-2 20.6 17 40 JJN-40
VFDO037V43A-2 11.2 8.5 20 JJN-20
VFDO055V23A-2 26 25 50 JJN-50
VFDO055V43A-2 14 13 30 JJN-30
VFDO075V23A-2 34 33 60 JJN-60
VFDO075V43A-2 19 18 40 JJN-40
VFD110V23A-2 50 49 100 JJN-100
VFD110V43A-2 25 24 50 JJN-50
VFD110V43B-2 25 24 50 JJN-50
VFD150V23A-2 60 65 125 JIN-125
VFD150V43A-2 32 32 60 JJN-60
VFD185V23A-2 75 75 150 JJN-150
VFD185V43A-2 39 38 75 JJN-70
VFD220V23A-2 90 90 175 JIN-175
VFD220V43A-2 49 45 100 JJN-100
VFD300V23A-2 110 120 225 JJIN-225
VFD300V43A-2 60 60 125 JIN-125
VFD370V23A-2 142 145 250 JJN-250
VFD370V43A-2 63 73 150 JJN-150
VFD450V43A-2 90 91 175 JIN-175
VFD550V43C-2 130 110 250 JJN-250
VFD750V43C-2 160 150 300 JJN-300
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B.4.1 AC Input Reactor Recommended Value

460V, 50/60Hz, 3-Phase

Fundamental Max. Inductance (mH)
kW HP continuous
Amps Amps 3% impedance | 5% impedance

0.75 1 4 6 9 12
1.5 2 4 6 6.5 9
2.2 3 8 12 5 7.5
3.7 5 8 12 3 5
5.5 7.5 12 18 2.5 4.2
7.5 10 18 27 1.5 25
11 15 25 375 1.2 2
15 20 35 52.5 0.8 1.2
18.5 25 35 52.5 0.8 1.2
22 30 45 67.5 0.7 1.2
30 40 55 82.5 0.5 0.85
37 50 80 120 0.4 0.7
45 60 80 120 0.4 0.7
55 75 100 150 0.3 0.45
75 100 130 195 0.2 0.3

B.4.2 AC Output Reactor Recommended Value
230V, 50/60Hz, 3-Phase

Fundamental Max. Inductance (mH)
kW HP continuous
Amps Amps 3% impedance | 5% impedance

0.75 1 8 12 3 5
1.5 2 8 12 1.5 3
22 3 12 18 1.25 25
3.7 5 18 27 0.8 1.5
5.5 7.5 25 37.5 0.5 1.2
7.5 10 35 52.5 0.4 0.8
11 15 55 82.5 0.25 0.5
15 20 80 120 0.2 0.4
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Fundamental Max. Inductance (mi)
kw HP continuous
Amps Amps 3% impedance | 5% impedance
18.5 25 80 120 0.2 0.4
22 30 100 150 0.15 0.3
30 40 130 195 0.1 0.2
37 50 160 240 0.075 0.15
460V, 50/60Hz, 3-Phase
kW HP Fundamental con’\t/ilr?t)j.ous Inductance (mf)
Amps Amps 3% impedance | 5% impedance

0.75 1 4 6 9 12
1.5 2 4 6 6.5 9
2.2 3 8 12 5 7.5
3.7 5 12 18 2.5 4.2
5.5 7.5 18 27 15 2.5
7.5 10 18 27 1.5 2.5
1 15 25 37.5 1.2 2
15 20 35 52.5 0.8 1.2
18.5 25 45 67.5 0.7 1.2
22 30 45 67.5 0.7 1.2
30 40 80 120 0.4 0.7
37 50 80 120 0.4 0.7
45 60 100 150 0.3 0.45
55 75 130 195 0.2 0.3
75 100 160 240 0.15 0.23
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B.4.3 Applications for AC Reactor

Connected in input circuit
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Application 1

Question

When more than one AC motor drive is
connected to the same power, one of them is
ON during operation.

When applying to one of the AC motor drive,
the charge current of capacity may cause
voltage ripple. The AC motor drive may
damage when over current occurs during

Correct wiring
reactor

M2

f@_._¢ N

M1
‘7[\(\(\7

Mn
‘7/\0(\7

AC motor drive

operation.

AC motor drive

AC motor drive

Application 2

Question

Silicon rectifier and AC motor drive is
connected to the same power.

Surges will be generated at the instant of
silicon rectifier switching on/off. These surges
may damage the mains circuit.

B-13
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B-14

Correct wiring

silicon rectifier

power reactor
(D A
AC motor drive
reactor
Y] L

Application 3

Question

Used to improve the input power factor, to
reduce harmonics and provide protection from
AC line disturbances- (surges, switching
spikes, short interruptions, etc.). AC line
reactor should be installed when the power
supply capacity is 500kVA or more and
exceeds 6 times the inverter capacity, or the

mains wiring distance < 10m.

When power capacity is too large, line
impedance will be small and the charge
current will be too large. That may damage
AC motor drive due to higher rectifier
temperature.

Correct wiring

large-capacity

power reactor

7@7%

small-capacity
AC motor drive
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B.5 Zero Phase Reactor (RF220X00A)

Dimensions are in millimeter and (inch)

250 [098]

500 [354]

800 [3.15]

= |

685 [270]
35.0 [1.38]
685 [270]

36.0 [142]

e

. is
Recommended Wire
Cable Size Wiring Diagram B
type - Qty. Method Please put all wires through 4 cores in
(Note) | awg | mm2 | Nominal series without winding.
(mm®)
Diagram
. =10| =5.3 =55 1 A Zero Phase Reactor
Single- T /n
core . o) ial i)
<2 |<336| <38 | 4 D'a%ram Sapsly BB B 5&“{%
=12| =33| =35 | 1 |Diagam
Three-
core Diagram Note 1: The table above gives approximate
=1 |=424| =50 4 gB wire size for the zero phase reactors but the
selection is ultimately governed by the type
Note: 600V Insulated unshielded Cable. and diameter of cable fitted i.e. the cable
must fit through the center hole of zero
phase reactors.
Diagram A

Please wind each wire 4 times around the
core. The reactor must be put at inverter
output as close as possible.

Note 2: Only the phase conductors should
pass through, not the earth core or screen.

Note 3: When long motor output cables are

used an output zero phase reactor may be
Zero Phase Reactor required to reduce radiated emissions from
the cable.

QR UT1Q = |

= 5
Rl =
Q WIT3Q

&

Power
Supply
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B.6 DC Choke Recommended Values

230V DC Choke
Input voltage kw HP DC Amps | Inductance (mh)
0.75 1 9 7.50
1.5 2 12 4.00
2.2 3 18 2.75
3.7 5 25 1.75
5.5 7.5 32 0.85
230Vac
50/60Hz 7.5 10 40 0.75
3-Phase 11 15 62 Built-in
15 20 92 Built-in
18.5 25 110 Built-in
22 30 125 Built-in
30 40 -- Built-in
37 50 - Built-in
460V DC Choke
Input voltage kw HP DC Amps | Inductance (mh)
0.75 1 4 25.00
1.5 2 9 11.50
2.2 3 9 11.50
3.7 5 12 6.00
5.5 7.5 18 3.75
7.5 10 25 4.00
460Vac 11 15 32 Built-in
50/60Hz 15 20 50 Built-in
3-Phase 18.5 25 62 Built-in
22 30 80 Built-in
30 40 92 Built-in
37 50 110 Built-in
45 60 125 Built-in
55 75 200 Built-in
75 100 240 Built-in
B-16 Revision Apr. 2016, 07VE, SW V2.05
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B.7 Remote Controller RC-01

Dimensions are in millimeter
38.0 3.0 42.0

154.0
140.0
170.0

REV RUN J0G

FWD STOP  RESET

@D :
60.0 REF.

68.0

[8]6]5]4 [16]15]14[13] 11|« Rc-01terminai block

PP 111181 wmscomeons

[srviacv|avi]+10vpommis [FwnlReviog| € [ER VE

VFD-VE Programming:

Pr.00-20 set to 2

Pr.00-21 set to 1 (external controls)

Pr.02-00 set to 1 (setting Run/Stop and Fwd/Rev controls)
Pr.02-05 (MI5) set to 5 (External reset)
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B.8 PG Card (for Encoder)

B.8.1 EMV-PGO1X

AB2:
PG2 signal
mode switch

ABZ1:
PG1 signal

PS1:
mode switch

5/12V switch

Bt LA A

PG1 PG2
Pulse feedback Pulse input

1. Terminals descriptions

Terminal Symbols Descriptions
vp Power source of EMV-PG01X (use PS1 to switch 12V/5V)
Output Voltage: +5V/+12V+5% 200mA
DCM Power source and input signal common
A1, AT : .
81 BT Input signal. Input type is selected by ABZ1. It can be 1-phase or 2-
Z1 Z1 phase input. Maximum 300kP/sec
A2, A2 Input signal. Input type is selected by AB2. It can be 1-phase or 2-
B2,B2

phase input. Maximum 300kP/sec

® Grounding

2. Wiring Notes
a. Please use a shielded cable to prevent interference. Do not run control wires
parallel to any high voltage AC power line (200 V and above).

b. Recommended wire size 0.21 to 0.81mm? (AWG24 to AWG18).
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3. Wire length (wire length and signal frequency are in inverse proportion)

Types of Pulse Maximum Wire Length Wire Gauge
Generators
Output Voltage 50m
Open Collector 50m )
1.25mm*” (AWG16) or above
Line Driver 300m
Complementary 70m

4. Basic Wiring Diagram
wiring 1
jumperi‘m Brake resistor

[~ . (optional)

No-fuse breaker
NFB/
R—O O

FWD/STOP
REV/STOP
Multi-step 1
Multi-step 2
Factory Multi-step 3 —
setting Multi-step 4
No function
No function

Linedriver

incremental encoder
( manual pulse generator
» (MPG)

10-17
10-18

Digital Signal Comm
v

o
>

EMV-PGO1X

o \¢ Linedriver
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wiring 2
jumper  Brake resistor
i "~ (optional)
No-fuse breaker 1 +2/81 B2
-+
NFB/~ [
R—O O y
Py i
s——& Vo
P i
T o Wi
FWD/STOP ®
REV/STOP -~ ||l oy . % ‘
Multi-step 1 i n
Multi-step 2 %
Factory Multi-step 3 X
setting Multi-step 4 X
No function g Linedriver
No function §
Digital Signal Comman ‘ \[ -
Q incremental encoder
EH-PLC 0 -
vo [T LT L vo-+—{
Yo L. g Y0 ]
vil [ L[ Y1 ‘
vl LT | [+ j
phase differenceis 90° « 1= EMV'PGU1 X
Example:

It is recommended to set it in TP mode when VFD-VE series inputs the pulse, i.e. inputs pulse from
PLC or host controller into the A2, /A2, B2 and /B2 on the PG card of AC motor drive to prevent the
signal received interference (if using input signal with open collector, please use the external power
(such as PLC power) with a pull-high resistor).
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The best wiring:
Applicablemodels:
EMV-PGO01X
EMV-PGO010
EMV-PGO1L

Factory
setting

No-fuse breaker
NS
s—O
T —90

FWD/STOP

REV/STOP

Multi-step 1

Multi-step 2

Multi-step 3

Multi-step 4

No function

No function |

Digital Signal Common

4

0~30Vmg

A X

Appendix B Accessories | 787

jumper ----_ Brake resistor
| (optional)

. L
L

-O—O—-0—0—-0—0-0——0O

MI16 3
DCM !

2kW,1/4W |

5. Types of Pulse Generators (Encoders)

Linedriver

incrementalencoder

Types of Pulse Generators

ABZ1+ PS1

AB2+PS1

5v 12v

5V

12v

vCC

VOLTAGE

o/P

TP 12V TP 12V

OC 5v OoC 5v

TP 12V

OC s5v

TP 12V

OoC 5V

B-21
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AbN

ABZ1+ PS1 asaeiomation
Types of Pulse Generators
5V 12v 5V 12v
Open collector
VCC
TP 12V TP 12V TP 12V TP 12V
o/p oG 5v oc 5v oc 5v oc 5v
oV
Line driver TP 12V TP 12V TP 12V TP 12V
° g | f
OC 5v OC 5V OC 5v OC 5V
Complementary
VCC
TP 12V TP 12V TP 12V TP 12V
o/P ocC 5V oC 5v OoC 5V ocC 5v
oV

B.8.2 EMV-PG010

P

(4

PG OUT ()

Pulse output (o
e

S

AB2: PG2 signal
mode switch

oD T osww a3 ddom

PS1:

ABZ1: PG1 signal 5/12V switch

mode switch

2945414500

PG1 PG2
Pulse feedback Pulse input
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1. Terminals descriptions
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Terminal o
Descriptions
Symbols
VP Power source of EMV-PG010 (use PS1 to switch 12V/5V)
Output Voltage: +5V/+12V+5% 200mA
DCM Power source and input signal common
A1, AT ; ;
81 BT Input signal from encoder. Input type is selected by ABZ1. It can be
Z1 Z1 1-phase or 2-phase input. Maximum 300kP/sec
A2, 2 Input signal from encoder. Input type is selected by AB2. It can be 1-
B2,B2 phase or 2-phase input. Maximum 300kP/sec
A/O, BIO, ZIO Output signal. It has division frequency function (Pr.10-16), open
collector: max. output DC20V 50mA
S) Grounding

2. Wiring Notes

a. Please use a shielded cable to prevent interference. Do not run control wires

parallel to any high voltage AC power line (200 V and above).

b.  Recommended wire size 0.21 to 0.81mm? (AWG24 to AWG18).

3. Wire length: (wire length and signal frequency are in inverse proportion)

Types of Pulse

Maximum Wire Length

Generators Uil 2l
Output Voltage 50m
Open Collector 50m )
1.25mm*” (AWG16) or above
Line Driver 300m
Complementary 70m
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4. Basic Wiring Diagram

wiring 1

No-fuse breaker
NFB 7
R—O O

REV/STOP

$REVISTOF o

. Multistepd Ly poToes
actory -
setting Multi-step 2

| Multi-step3
(ULESIED 35—

Multi-step 4
LNofunction _

| Nofunction

Line driver

[ manual pulsegenerator

EMV-PGO10
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wiring 2
jumper __Brakeresistor (optional)
No-fuse breaker
NFB
R—O 0
[ Multi-step 1_
Fatctyory L Multi-step 2
SEMNG | IMulti-step3
4 Multi-stepd__
| Nofunction____
No function _ Line driver
EHPLCA Y = 7 [incrementalencoder
T A2 VP
T Y0
WL r e
yil L1 2 AIO
i B2 B/O
COM DCM Z/0
phase difference is 9 M
- EMV-PG010

5. Types of Pulse Generators (Encoders)

ABZ1+PS1 AB2+PS1
Types of Pulse Generators
5V 12v 5V 12V
VOLTAGE
vee T@T 1@\/ T@P 1V T@P 1@\/ T@P 12v
orP oc sv oc 5V oc sv oc sV
oV
Open collector TP 12V TP 12V TP 12V TP 12V
ocC 5v oC 5V ocC 5V oC 5v

B-25
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vcc
o/P
ov
Line driver
TP 12V TP 12V TP 12V TP 12V
Q
] _ oC 5V oC 5V ocC 5v oC 5V
Complementary
vcC
TP 12V TP 12V TP 12V TP 12V
orp oC 5V oc5v oc 5v ocC 5v

ov
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B.8.3 EMV-PGO1L

PG OUT
pulse output

AB2: PG2 signal
mode switch

ABZ1: PG1 signal
mode switch

2945412800

PG1 PG2
pulse feedback pulse input
1. Terminals descriptions
Terminal e
Descriptions
Symbols
VP Power source of EMV-PGO1L
Output Voltage: +5V+5% 200mA
DCM Power source and input signal common
A1, AT ; ;
81 BT Input signal. Input type is selected by ABZ1. It can be 1-phase or 2-
Z1 Z1 phase input. Maximum 300kP/sec
A2, E Input signal. Input type is selected by AB2. It can be 1-phase or 2-
B2,B2 phase input. Maximum 300kP/sec
A/O, BIO, ZIO Output signal. It has division frequency function (Pr.10-16), Line
driver: max. output DC5V 50mA
S] Grounding

2. Wiring Notes
a. Please use a shielded cable to prevent interference. Do not run control wires

parallel to any high voltage AC power line (200 V and above).
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b.  Recommended wire size 0.21 to 0.81mm? (AWG24 to AWG1&)!

3. Wire length: (wire length and signal frequency are in inverse proportion)

Types of Pulse . . i
Generators Maximum Wire Length Wire Gauge
Output Voltage 50m
Open Collector 50m ,
1.25mm* (AWG16) or above
Line Driver 300m
Complementary 70m

4. Basic Wiring Diagram

wiring 1

Factory
setting

1 Line driver
i .
JI—Y incre mental encoder

manual pulse generator
) weoy
10-17

10-18

Digi'aISignaI Common

~ % Line driver

EMV-FGO1L
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wiring 2

Jumper - Brakeresistor (optional)

000O—0
- +1 +2/B1 B2
UiIrl

No-fuse breaker

TN
NFB >

R
S 0o
T

LREVISTOP
Multi-step1 _

Factory| [Multi-step2”

setting | |Multi-step 3

[Multi-stepa”

INo function
1 O

Linedrive

=

- EMV-PGO1L

phase difference is 90°

incremental encoder

Appendix B Accessories | (VFD-VE |

5. Types of Pulse Generators (Encoders)
ABZ1 AB2
Types of Pulse Generators
5V 5V
VOLTAGE
vcc
T@P TP
o/P oc oc
oV
Open collector
VCC
TP TP
O/P @
oc ocC
oV

B-29
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ABZ1 32
Types of Pulse Generators
5V 5V
Line driver
P TP
¢ ! !
] _ oc oc
Complementary
vVCC
i TP
ov
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B.9 AMD-EMI Filter Cross Reference

AC Drives Model Number FootPrint

VFDO007V43A-2, VFD015V43A-2, VFD022V43A-2 RF022B43AA
VFDO037V43A-2 RF037B43BA
VFDO055V43A-2, VFD075V43A-2, VFD110V43A-2,

VFD110V43B-2 RF110B43CA Y
VFDO007V23A-2, VFD015V23A-2 10TDT1W4C N
VFD022V23A-2, VFD037V23A-2 26TDT1W4C N
VFDO055V23A-2, VFD075V23A-2, VFD150V43A-2,

VFD185V43A-2 SO X
VFD110V23A-2, VFD150V23A-2, VFD220V43A-2,

VFD300V43A-2, VFD370V43A-2 100TDS84C N
VFD550V43A-2, VFD750V43A-2, VFD550V43C-2,

VFD750V43C-2 200TDDS84C N
VFD185V23A-2, VFD220V23A-2, VFD300V23A-2,

VFD450V43A-2 150TDS84C N
VFD370V23A-2 180TDS84C N

Installation

All electrical equipment, including AC motor drives, will generate high-frequency/low-frequency noise
and will interfere with peripheral equipment by radiation or conduction when in operation. By using an
EMI filter with correct installation, much interference can be eliminated. It is recommended to use
DELTA EMI filter to have the best interference elimination performance.

We assure that it can comply with following rules when AC motor drive and EMI filter are installed and
wired according to user manual:

n EN61000-6-4

] EN61800-3: 1996 + A11: 2000

u EN55011 (1991) Class A Group 1 (1* Environment, restricted distribution)

General precaution

1. EMI filter and AC motor drive should be installed on the same metal plate.

2. Please install AC motor drive on footprint EMI filter or install EMI filter as close as possible to
the AC motor drive.

3. Please wire as short as possible.
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4.  Metal plate should be grounded.

5. The cover of EMI filter and AC motor drive or grounding should be fixed on the metal plate and
the contact area should be as large as possible.

Choose suitable motor cable and precautions

Improper installation and choice of motor cable will affect the performance of EMI filter. Be sure to
observe the following precautions when selecting motor cable.

1. Use the cable with shielding (double shielding is the best).

2. The shielding on both ends of the motor cable should be grounded with the minimum length
and maximum contact area.

3. Remove any paint on metal saddle for good ground contact with the plate and shielding.

Remove any paint on metal saddle for good ground contact with
the plate and shielding.

~

7]

saddle \—the plate with grounding

<
XX
o
%
e

2925,
%

5
%

XX
K
3

0Lesete%s!

oS
XS
290

<2
X
s

oS

%
203!
S
e
2
X

KX X
B
7%

X

%
%
o0

Rz
B3
gods

Saddle on one end
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The length of motor cable
When motor is driven by an AC motor drive of PWM type, the motor terminals will experience surge
voltages easily due to components conversion of AC motor drive and cable capacitance. When the
motor cable is very long (especially for the 460V series), surge voltages may reduce insulation quality.
To prevent this situation, please follow the rules below:

B Use a motor with enhanced insulation.

B Connect an output reactor (optional) to the output terminals of the AC motor drive

B The length of the cable between AC motor drive and motor should be as short as possible
(10 to 20 m or less)

B For models 7.5hp/5.5kW and above:

Insulation level of motor 1000V 1300V 1600V

460VAC input voltage | 66 ft (20m) 328 ft (100m) | 1312 ft (400m)

230VAC input voltage | 1312 ft (400m) | 1312 ft (400m) | 1312 ft (400m)

B For models 5hp/3.7kW and less:

Insulation level of motor 1000V 1300V 1600V

460VAC input voltage 66 ft (20m) 165 ft (50m) 165 ft (50m)

230VAC input voltage | 328 ft (100m) 328 ft (100m) 328 ft (100m)

(J=mpNOTE

When a thermal O/L relay protected by motor is used between AC motor drive and motor, it may

malfunction (especially for 460V series), even if the length of motor cable is only 165 ft (50m) or less.
To prevent it, please use AC reactor and/or lower the carrier frequency (Pr. 00-17 PWM carrier

frequency).

(= NaE

Never connect phase lead capacitors or surge absorbers to the output terminals of the AC motor

drive.

B [f the length is too long, the stray capacitance between cables will increase and may cause
leakage current. It will activate the protection of over current, increase leakage current or not
insure the correction of current display. The worst case is that AC motor drive may damage.

B |f more than one motor is connected to the AC motor drive, the total wiring length is the sum

of the wiring length from AC motor drive to each motor.
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B.9.1 Dimensions

Dimensions are in millimeter and (inch)
Order P/N: RFO15B21AA / RF022B43AA

50

(1.97)

16
(0.63)

B-34

24
(0.94)

| |EEEE |
|
118
(4.65)
90
(3.54)
@6 FREE O
@] ©
226 239
(8.9) (9.4)
@ ©
% MO
7 J 55
-
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Order P/N: RF022B21BA / RF037B43BA

i

302

.89)
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fl @‘@‘@@
150
(5.9)
110
(4.33)
10 & Of
© ©
302 315
(11.9) (12.4)
[s] ©
| o J
L L s
i 0.22)
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Order P/N: RF110B43CA

@‘@@@ 0
60 200
M (2.36) ] (7.87)
‘(1335)" (422702>
o 6 B T
© (s
382 382 398
(15.04) (15.04)15.67)
© s}
- . .
ALl WL
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Order P/N: 10TDT1W4C

A
237.0£2.0
M5X0.8(4X) 10.0
R2.5
o o hS)
B - BLe R/
N § 1015 AxGiB B 5)s/10 @
o1 s smom O
S § g 1015 AWG18 G, T/L3
o e () Le9D
P00t 100
o o o|Y
c
40.042,0 B
215.0+1.0
UNIT: mm
e 28.0(4X)
b
=
] ® ®
——
215.0+£1.0
Order P/N: 26TDT1W4C
M5X0.8(4X)

A
306.0+2.0

NR3.!

1015 A 12 BLUE

1563.0£2.0
P122.0£1.0
[T

(<)
C
50.0£2.0 B
284.0+1.0
i 28.0(4X)
b SR
S
<
o o o o
[
mm
G
284.0£1.0
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Order P/N: 50TDS4W4C

30.0 400 40.0 40.0

87.0(2%) . 97.0x10.0(2X)
Y M4xo.7

EE L4

EilE = 0)

320020
340.0£1.0
363.0 MAX.

MéX1 D(4X)

-2

3

1015 AWG10 Y/GC.
D © S
: 1015 AWG10 BLUE Q)
3 T/L3 = ﬁ =
3| 1015 AWG10 BLUE gl
- S/L2 © 2
1015 AWG10 BLUE =l
R/L1 @ a

Order P/N: 100TDS84C

A
430.0 MAX.

B
368.0 REF.

122.0 MAX.
[

&
ﬁ 1]

P300.0
E3570.0£2.0 N
F352.0 Max.
M8X1.25(6X)
o
2
E= -
z o
= W
pe!
<ol g
gl 8 :I
g2
o T o
S
g
UNIT:mm j 07.5X12.5(4X)
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Order P/N: 200TDDS84C

1080.0 REF.

975.0 REF.

M8X1.2(2X)
100000100000000000000000000000000D00000D0TD0AD000NN0DDDNNDNNDTEDARDOTD ﬂ%
9 T T
2
. &
§ hd
ol ¢
3 o o b o
g R
$ 4+
o
R 1000000001000000000000000000D000000000000000000000080000080000080000010
kj; 100000000000000000000D0000000000000000T00000T00000T00D0T00000R0TI00N0
‘ £6.0(4X)
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Order P/N: 180TDS84C
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B.10 Multi-function I/O Extension Card

B.10.1 Functions

EMV-APPO01 optional multi-function 1/0 extension card is exclusively designed for VFD-VE
series and used with firmware version 2.04 and above. It communicates with the AC motor
drive by RS-485 communication port (COM1). To make sure that the communication is
normal, it needs to set the COM1 communication protocol to RTU mode (8, N, 1), i.e. set
Pr.09-04 to 12 no matter what the baud rate switch is set.

Communication

High/Low baud rate switch indicator Power indicator

P B &

| REE

Q@ $ E EEELE @@ £ | 2 1 é £ =
Z ~“ B £ B & 30 =] s}
5 B S5 B &S QBD g =} § § 8 g

RS485 port
Multi-function Multi-function
Analog signal common inputterminals output terminals
Analog output Multi-function
Output power terminals output common terminal

JE==pNOTE|

Please operate by the following steps for switching the high/low baud rate,

1. make sure that RS-485 cable is disconnected before operation

2. switch the high/low baud rate

3. set Pr.09-01 to the corresponding baud rate to finish setting

If the RS-485 cable is connected before changing the high/low baud rate, the
communication function will still be invalid even if the communication baud rate (Pr.09-01) is
changed to the corresponding baud rate and the ERROR indicator is normal.

Terminals Description

POWER Power indicator. It will be ON when EMV-APPO01 connects to the AC motor drive

correctly.

ERROR indicator. It will be ON when EMV-APP01 can communicate with the AC

ERROR motor drive or it will blink.

Baud rate switch for extension card:
HIGH/LOW |HIGH: set the baud rate to 115200
LOW: set the baud rate to 9600
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Terminals Description
5V Output power 500mA Max
GND Analog signal common terminal

(= N

This GND terminal is only used for 5V terminal on EMV-APPO01. Please do NOT
confuse with DCM terminal.

SO1-MCM |Multi-function analog voltage output terminal 0~10.0V (output current: 2mA Max.)
SO2-MCM |Analog output is set by Pr.03-21 and Pr.03-24.

MI7~MIB | Multi-function input terminals

Please refer to Pr.02-23 to Pr.02-27 for MI7-GND~MIB-GND function selection.
Take terminals MI7-GND for example, ON: the activation current is 6.5mA and
OFF: leakage current tolerance is 10pA.

MO3~MOA | Multi-function output terminals (photocoupler)

The AC motor drive outputs each monitor signal, such as during operation,
frequency attained and overload, by transistor with open collector. Please refer
to Pr.03-35 to Pr.03-42 for details.

MO3~MOA-MCM Max: 4Vdc/50mA

?

VIIVI

internal circuit

MCM Multi-function output common terminal. Max: 48Vdc/50mA

(= NE

This MCM terminal is only used with MO3~MOA on EMV-APPO01. Please do
NOT confuse with terminal MCM.
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B.10.2 Dimensions
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B.10.3 Wiring

EMV-APPQ1 & D3

Iiliililﬂiiiliillil

L refer toPr.02-35toPr.02-42

refertoPr.03-21toPr.03-24

HOHNI @
HIMODA @

-]

Analog signalcommon

Output power

refertoPr.02-23 toPr.02-27
When wiring, please refer to the multi-function input/output function in parameters group 02
and group 03 of chapter 4 parameters to set by your applications.
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Appendix C How to Select the Right AC Motor Drive

The choice of the right AC motor drive for the application is very important and has great influence on
its lifetime. If the capacity of AC motor drive is too large, it cannot offer complete protection to the
motor and motor maybe damaged. If the capacity of AC motor drive is too small, it cannot offer the
required performance and the AC motor drive maybe damaged due to overloading.

But by simply selecting the AC motor drive of the same capacity as the motor, user application
requirements cannot be met completely. Therefore, a designer should consider all the conditions,
including load type, load speed, load characteristic, operation method, rated output, rated speed,
power and the change of load capacity. The following table lists the factors you need to consider,
depending on your requirements.

Related Specification

Item Spti(:guznd Time Overload Starting
characteristics ratings | capacity torque
Friction load and weight
load
Liquid (viscous) load
Load type Inertia load ® ¢

Load with power
transmission

Constant torque
Constant output PY PY

Load speed and

torque b
characteristics Decreas!ng torque
Decreasing output
Constant load
Load ShocK I_oad
characteristics Repetitive load [ ] [ ] ([ J ([ J

High starting torque
Low starting torque
Continuous operation, Short-time operation Py °
Long-time operation at medium/low speeds
Maximum output current (instantaneous)
Constant output current (continuous)
Maximum frequency, Base frequency [ J
Power supply transformer capacity or
percentage impedance

Voltage fluctuations and unbalance [ J [
Number of phases, single phase protection

Frequency

Mechanical friction, losses in wiring (] [ J
Duty cycle modification [ J

C.1 Capacity Formulas

Revision Apr. 2016, 07VE, SW V2.05 C-1



Appendix C How to Select the Right AC Motor Drive | [T BT
1. When one AC motor drive operates one motor
The starting capacity should be less than 1.5x rated capacity of AC motor drive
The starting capacity=
2
kxiN(T + GD x E] <1.5xthe_capacity _of _ AC _motor _drive(kVA)
973x 177 xCOS 375 t,

2. When one AC motor drive operates more than one motor
2.1 The starting capacity should be less than the rated capacity of AC motor drive
B Acceleration time =60 seconds

The starting capacity=

kxN
1 xCos@

[nr + ns(ks -1)] = Ped 1+ 2— (ks 1) <1.5xthe _ capacity _of _ AC _motor _drive(kVA)

B Acceleration time =60 seconds

The starting capacity=

kxN [+ ns(ks -1)] = PC{l‘F %(ks _1)| < the_capacity_of _ AC_motor _drive(kVA)
[ T

77 % COS

2.2 The current should be less than the rated current of AC motor drive(A)

B Acceleration time =60 seconds

N+ |M[l+%(ks—lﬂ <1.5xthe_rated _current_of _ AC _motor _drive(A)

B Acceleration time =60 seconds

N+ Iv {1+%[ks-lﬂ <the_rated _current_of _ AC _motor _drive(A)
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2.3 When it is running continuously

B The requirement of load capacity should be less than the capacity of AC motor drive(kVA)

The requirement of load capacity=

Kk x Pwm
%X CoSe

<the_capacity_of _ AC_motor _drive(kVA)

B The motor capacity should be less than the capacity of AC motor drive

k x /3 xVm x Iu x107% < the_capacity_of _ AC_motor _drive(kVA)

B The current should be less than the rated current of AC motor drive(A)

kxIm <the_rated _current_of _ AC _motor _drive(A)

Symbol explanation

Pwm
n

cos@

Vm

GD?
To
ta

: Motor shaft output for load (kW)

: Motor efficiency (normally, approx. 0.85)

: Motor power factor (normally, approx. 0.75)

: Motor rated voltage(V)

: Motor rated current(A), for commercial power

: Correction factor calculated from current distortion factor (1.05-1.1, depending on

PWM method)

: Continuous motor capacity (kVA)

: Starting current/rated current of motor

: Number of motors in parallel

: Number of simultaneously started motors

: Total inertia (GD?) calculated back to motor shaft (kg m?)
: Load torque

: Motor acceleration time

: Motor speed
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C.2 General Precaution

Selection Note

1.

When the AC Motor Drive is connected directly to a large-capacity power transformer
(600kVA or above) or when a phase lead capacitor is switched, excess peak currents
may occur in the power input circuit and the converter section may be damaged. To avoid
this, use an AC input reactor (optional) before AC Motor Drive mains input to reduce the
current and improve the input power efficiency.

When a special motor is used or more than one motor is driven in parallel with a single
AC Motor Drive, select the AC Motor Drive current >1.25x(Sum of the motor rated
currents).

The starting and accel./decel. characteristics of a motor are limited by the rated current
and the overload protection of the AC Motor Drive. Compared to running the motor D.O.L.
(Direct On-Line), a lower starting torque output with AC Motor Drive can be expected. If
higher starting torque is required (such as for elevators, mixers, tooling machines, etc.)
use an AC Motor Drive of higher capacity or increase the capacities for both the motor
and the AC Motor Drive.

When an error occurs on the drive, a protective circuit will be activated and the AC Motor
Drive output is turned off. Then the motor will coast to stop. For an emergency stop, an

external mechanical brake is needed to quickly stop the motor.

Parameter Settings Note

1.

The AC Motor Drive can be driven at an output frequency up to 400Hz (less for some
models) with the digital keypad. Setting errors may create a dangerous situation. For
safety, the use of the upper limit frequency function is strongly recommended.

High DC brake operating voltages and long operation time (at low frequencies) may
cause overheating of the motor. In that case, forced external motor cooling is
recommended.

Motor accel./decel. time is determined by motor rated torque, load torque, and load
inertia.

If the stall prevention function is activated, the accel./decel. time is automatically extended

to a length that the AC Motor Drive can handle. If the motor needs to decelerate within a
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certain time with high load inertia that can’t be handled by the AC Motor Drive in the
required time, either use an external brake resistor and/or brake unit, depending on the
model, (to shorten deceleration time only) or increase the capacity for both the motor and

the AC Motor Drive.

C.3 How to Choose a Suitable Motor

Standard motor

5.

Revision Apr. 2016, 07VE, SW V2.05

When using the AC Motor Drive to operate a standard 3-phase induction motor, take the
following precautions:

The energy loss is greater than for an inverter duty motor.

Avoid running motor at low speed for a long time. Under this condition, the motor
temperature may rise above the motor rating due to limited airflow produced by the
motor’s fan. Consider external forced motor cooling.

When the standard motor operates at low speed for long time, the output load must be
decreased.

The load tolerance of a standard motor is as follows:

Load duty-cycle
25%

100 \'\\. A 3

82—
S 70— .
S 60 - _
g 50— [ -~ continuous
5 L
]

0736 20 60

Frequency (Hz)

If 100% continuous torque is required at low speed, it may be necessary to use a special
inverter duty motor.
Motor dynamic balance and rotor endurance should be considered once the operating

speed exceeds the rated speed (60Hz) of a standard motor.
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7.

Motor torque characteristics vary when an AC Motor Drive instead of conminercial power
supply drives the motor. Check the load torque characteristics of the machine to be
connected.

Because of the high carrier frequency PWM control of the VFD series, pay attention to the

following motor vibration problems:

B Resonant mechanical vibration: anti-vibration (damping) rubbers should be used to mount

equipment that runs at varying speed.

B Motor imbalance: special care is required for operation at 50 or 60 Hz and higher frequency.

B To avoid resonances, use the Skip frequencies.

9.

The motor fan will be very noisy when the motor speed exceeds 50 or 60Hz.

Special motors:

1.

Pole-changing (Dahlander) motor:

The rated current is differs from that of a standard motor. Please check before operation
and select the capacity of the AC motor drive carefully. When changing the pole number
the motor needs to be stopped first. If over current occurs during operation or
regenerative voltage is too high, please let the motor free run to stop (coast).
Submersible motor:

The rated current is higher than that of a standard motor. Please check before operation
and choose the capacity of the AC motor drive carefully. With long motor cable between
AC motor drive and motor, available motor torque is reduced.

Explosion-proof (Ex) motor:

Needs to be installed in a safe place and the wiring should comply with the (Ex)
requirements. Delta AC Motor Drives are not suitable for (Ex) areas with special
precautions.

Gear reduction motor:

The lubricating method of reduction gearbox and speed range for continuous operation
will be different and depending on brand. The lubricating function for operating long time
at low speed and for high-speed operation needs to be considered carefully.
Synchronous motor:

The rated current and starting current are higher than for standard motors. Please check

before operation and choose the capacity of the AC motor drive carefully. When the AC
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motor drive operates more than one motor, please pay attention to starting and changing

the motor.

Power Transmission Mechanism

Pay attention to reduced lubrication when operating gear reduction motors, gearboxes, belts
and chains, etc. over longer periods at low speeds. At high speeds of 50/60Hz and above,
lifetime reducing noises and vibrations may occur.

Motor torque

The torque characteristics of a motor operated by an AC motor drive and commercial mains
power are different.

Below you'll find the torque-speed characteristics of a standard motor (4-pole, 15kW):

AC motor drive

180

155[ =

T T
*GOSe‘coPds

—~ 140

°

¥ |continuous

80

100f{~1—

torque (%

\

55[f

38—

320

60 120
Frequency (Hz)
Base freq.: 60Hz
V/F for 220V/60Hz

140[—

130

\|

|
——60 ‘seconds

¥ | continuous

100

68

torque (%)
oo
[¢)]

45N

\
AN

35T

320

50 120
Frequency (Hz)
Base freq.: 50Hz

V/F for 220V/50Hz
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