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Copyright notice

©Delta Electronics, Inc. All rights reserved.

All information contained in this user manual is the exclusive property of Delta Electronics Inc.
(hereinafter referred to as "Delta ") and is protected by copyright law and all other laws. Delta retains the
exclusive rights of this user manual in accordance with the copyright law and all other laws. No parts in
this manual may be reproduced, transmitted, transcribed, translated or used in any other ways without
the prior consent of Delta.

Limitation of Liability

The contents of this user manual are only for the use of the AC motor drives manufactured by Delta. Except
as defined in special mandatory laws, Delta provides this user manual “as is” and does not offer any kind
of warranty through this user manual for using the product, either express or implied, including but not
limited to the following: (i) this product will meet your needs or expectations; (ii) the information contained
in the product is current and correct; (iii) the product does not infringe any rights of any other person. You
shall bear your own risk to use this product.

In no event shall Delta, its subsidiaries, affiliates, managers, employees, agents, partners and licensors
be liable for any direct, indirect, incidental, special, derivative or consequential damages ( including but
not limited to the damages for loss of profits, goodwill, use or other intangible losses) unless the laws
contains special mandatory provisions to the contrary.

Delta reserves the right to make changes to the user manual and the products described in the user
manual without prior notice and afterwards.



Preface

Thank you for choosing DELTA’s sensorless vector control compact drive VFD-EL-W series. The VFD-EL-W series
are manufactured with high-quality components and materials and incorporate the latest microprocessor

technology available.

Use this manual for the AC Motor Drive installation, parameter setting, troubleshooting, and daily maintenance. To
guarantee safe operation, read the following safety guidelines before connecting power to the AC motor drive.
Keep this user 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-EL-W series AC
Motor Drive, especially the DANGER , WARNING 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.

4]
4]

DANGER

WARNING

Disconnect AC input power before connecting any wiring to the AC motor drive.

Even if the power has been turned off, a charge may still remain in the DC-link
capacitors with hazardous voltages before the indicator on the digital keypad is
OFF. Do NOT touch the internal circuits and components.

There are highly sensitive CMOS IC components on the motor drive’s printed
circuit boards. These components are especially sensitive to static electricity.
Take anti-static measure before touching these components or the circuit boards.

Never modify the internal components or wiring.

Ground the AC motor drive by using the ground terminal. The grounding method
must comply with the laws of the country where the AC motor drive is to be
installed.

Use the VFD-EL-W series to control only variable speed three-phase induction
motors. The VFD-EL-W is NOT for controlling one-phase motors or for other
purposes.

Do NOT use the VFD-EL-W series for life support equipment or any life safety
situation.

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

Never connect the AC motor drive output terminals U/T1, V/T2, and W/T3 directly
to the AC mains circuit power supply.

DO NOT use a Hi-Pot test for internal components. The semiconductors used in
the AC motor drive are easily damaged by high-voltage.

Even if the three-phase AC motor is stopped, a charge with hazardous voltages
may still remain in the main circuit terminals of the AC motor drive

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

When the AC motor drive uses the external terminal as the source of the
operation command, the motor may run immediately after applying power. At this
time, it is dangerous if people are at the scene.



CAUTION
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DO NOT install the AC motor drive in a location subject to high temperature, direct
sunlight, high humidity, or splash of water droplets.

Use the AC motor drives only within specification. Failure to comply may result in
fire, explosion or electric shock.

When the motor cable between AC motor drive and motor is too long, the
insulation layer of the motor may be damaged. 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.

The rated voltage of power system to install motor drives is listed below. Ensure
that the installation voltage is in the correct range when installing a motor drive.
1. For 230V models, the range is between 180V~264V
2. For 460V models, the range is between 342V~528V

The performance of electrolytic capacitor will degrade if it is not charged for a long
time. It is recommended to charge the drive which is stored in no charge condition
every 2 years for 3~4 hours to restore the performance of electrolytic capacitor in
the motor drive. Note: When power up the motor drive, use adjustable AC power
source (ex. AC autotransformer) to charge the drive at 70%~80% of rated voltage
for 30 minutes (do not run the motor drive). Then charge the drive at 100% of rated
voltage for an hour (do not run the motor drive). By doing these, restore the
performance of electrolytic capacitor before starting to run the motor drive. Do
NOT run the motor drive at 100% rated voltage right away.

Pay attention to the following precautions when transporting and installing this

package (including wooden crate and wood stave)

1. If you need to deworm the wooden crate, do NOT use fumigation or you will
damage the drive. Any damage to the drive caused by using fumigation voids
the warranty.

2. Use other methods, such as heat treatment or any other non-fumigation
treatment, to deworm the wood packaging material.

3. If you use heat treatment to deworm, leave the packaging materials in an
environment of over 56°C for a minimum of thirty minutes.

If the motor drive generates leakage current goes over AC 3.5 mA or over DC 10
mA on a protective earth (PE) conductor, the PE conductor must be a copper wire
with a cross section of minimum 10mm? or an aluminum wire with a cross section
of at least 16mm?2. You can also install an earth-leakage circuit breaker
(ELCB).

In order to explain the details of the product, the outer casing or the safety cover is removed and described as
a figure. During operation, it is necessary to install the casing and wiring in accordance with the regulations,
and operate according to the instructions to ensure safety.

The figures shown in the manual, for the convenience of explanation, may be slightly different from the
product. This is normal and does not affect your customer rights.

The content of this manual may be revised without prior notice. Please consult our distributors or download
the latest version at http://www.deltaww.com/iadownload_acmotordrive
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Chapter 1 Infroduction

1.1 Receiving and Inspection
1.2 Preparation for Installation and Wiring

1.3 Dimensions

Keep the AC motor drive in the shipping carton or crate before installation. In order to retain the warranty
coverage, properly store the AC motor drive when it is not to be used for an extended period of time. The proper
storage conditions are listed below.

/A\ e

Store in a clean and dry location without any direct sunlight or corrosive fumes.

Store in an ambient temperature range between -20°C to +60°C.

Store in a relative humidity range between 0% to 90% and non-condensing environment.

DO NOT place directly on the ground. If the surrounding environment is humid, you should put a desiccant in
the carton or crate.

DO NOT store in an area with rapid changes in temperature that may cause condensation or frost to form.

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

7. When the AC motor drive is not used for long time after installation in an environment with humidity and dust,
it's best to move the AC motor drive to a better environment as stated above.

PON~

oo

1.1 Receiving and Inspection
This VFD-EL-W 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 Inspect the unit to ensure it was not damaged during shipment.
B Make sure that the part number indicated on the nameplate matches the part number of your order.

1.1.1 Nameplate Information
Example for 1 HP/0.75 kW three-phase 230V AC motor drive

A\nELTa
Model Name ——— > | MODEL: VFDOO7EL21W f * T
Input Voltage / Current ———— | INPUT: 1PH 200-240V 50/60Hz 9.7A
Output Voltage / Current —————» | OUTPUT: POWER 1HP
3PH 0-240V 4.2A 1.6KVA 0.75kW - J

Frequency Range —————» | FREQUENCY RANGE: 0.1-400Hz -
Firmware Version » | Version: XX.XX =%

’ ( 5. «——— QR Code
Certifications ——» 007EL21WW18130001 | ¢—— Serial Number

‘ ‘ <+— Production Place
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1.1.2 Model Name

VED 007 EL 21 W -1
Type of packing
\; -1: Individual package
N/A: 12pcs/carton

W: Minimal and
Economic

Input voltage
21:230V, 1-phase
43:460V, 3-phase

EL series

Applicable motor capacity:
002: 0.25HP (0.2kW)

004: 0.5HP (0.4kW)

007: 1HP (0.75kW)

015: 2HP (1.5kW)

022: 3HP (2.2kW)

040: 5.5HP (4.0kW)

Product name
Variable Frequency Drive

1.1.3 Serial Number

007EL21W1 H 20 11 0001

\— Production number

Production week

20: year 2020 Production year

H: Hosur, W: Wujiang Production factory

230V, 1-phase, 1HP (0.75kW) Model name
Without 1: VFDxxxELxxW
With 1: VFDxxxELxxW-1

If the nameplate information does not match your purchase order or if there are any problems,
please contact your distributor.
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1.1.4 Drive Frames and Appearances

Frame A1

0‘ digital keypad
(2) choose NPN/PNP

input terminals
- R/L1, S/L2, T/L3

' frequency control knob (® choose ACI/AVI

E trol t inal
—— digital keypad (® control terminals

@ RS485 terminal
(RJ45)

control board cover

output terminals
U/T1,V/T2, W/T3
grounding terminal

input terminals

' o digital keypad
~ (R/L1, S/L2, T/L3) ﬂ

O choose NPN/PNP
‘ frequency control knob | ! @chooseACI/AVI

digital keypad © control terminals

£ @ RS485 terminal
(RJ45)

-~ — control board cover

| output terminals
—(U/T1,VIT2, W/T3)
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Frame B

__frequency

input terminals
(R/L1, S/L2, T/L3)

control knob

digital keypad

case

control board

cover LI
D G5F Feases

output terminals
(U/T1,VIT2, W/T3)

grounding terminal

) digital keypad
(3 choose NPN/PNP
(® choose AVI/ACI

@' control terminals

(@ Rs485terminal
(RJ45)
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RFI Jumper Location

CAUTION
A crewriomn

BRAL AR |

|Em}INOTE |

If it is required by the grounding system or the current leakage is too big and causes tripping, you can
remove RFI jumper which is near the input terminals (R/L1, S/L2, T/L3) by loosing screws. Once you
remove the RFI jumper, retighten the screws to keep good grounding to prevent electric shock.

Frame Power Range Models
0.25 - 1hp VFDOO2EL21W(-1), VFDOO4EL21W(-1) / 43W(-1),
Al (0.2 - 0.75kW) VFDOO7EL21W(-1) / 43W(-1),
A2 2 HP (1.5 kW) VFDO15EL43W(-1)
B 2-5.5HP (1.5-4 kw) |VFDO15EL21W(-1), VFD022EL21W / 43W(-1), VFDO40EL43W(-1)
RFI Jumper

(1) In the drive there are Varistor / MOVs, which are connected from phase to phase and from phase to ground, to
protect the drive against mains surges or voltage spikes.
Because the Varistors / MOVs from phase to ground are connected to ground via the RFI jumper, the
protection will be ineffective when the RFI jumper is removed.

(2) In the models with built-in EMC filter the RFI jumper connects the filer capacitors to ground to form a return
path for high frequency noise to isolate the noise from contaminating the main power. Removing the RFI
jumper strongly reduces the effect of the built-in EMC filter.

Isolating main power from ground:

When the power distribution system for the motor drive is a floating ground system (IT) or an asymmetric
ground system (TN), you must remove the RFI jumper. Removing the RFI jumper disconnects the
internal capacitors from ground to avoid damaging the internal circuits and to reduce the ground leakage
current.

Important points regarding ground connection

M Do not remove RFI jumper while the power is ON.

M Make sure that main power is OFF before removing the RFI jumper.

M Removing the RFI jumper also cuts off the built-in EMC filter capacitors. Compliance with the EMC
specifications is no longer guaranteed.

If you remove the RFI jumper, you remove the reliable electrical isolation. In other words, all controlled inputs and
outputs become low-voltage terminals with basic electrical isolation. Also, when you remove the internal RFI
jumper, the motor drive is no longer electromagnetic compatible (EMC).

M Do not remove the RFI jumper if the main power is a grounded power system to make EMC filter effective

M You must remove the RFI jumper when conducting high voltage tests. When conducting a high voltage test for
the entire facility, disconnect the main power and the motor if the leakage current is too high.

M To prevent damage to the drive, you must remove the RFI jumper connected to ground if the AC motor drive is
installed on an ungrounded power system or a high resistance-grounded (greater than 30 Q) power system or a
corner grounded TN system.
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Remove the control board cover

As shown in Step 1 below, gently press the control
board cover. Then,

as shown in Step 2, pull it down slowly to remove it.

Remove cooling fan:

To remove the cooling fan of Frame B, gently release the
clips on both sides of the cooling fan.
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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.

Temperature

Relative Humidity

-10°C to 50°C (VFDOO7EL21W & VFDOO7EL21W-1,

fan required). After you install an optional cooling fan,

you can increase the operating temperature of these
two models up to 50°C without derating.

< 90%, non-condensing

Operation Atmospheric pressure 86-106 kPa
Installation Site Altitude <1000 m
1.0 mm, peak-to-peak value: from 2—13.2 Hz;
Vibration 0.7-1.0 G, from 13.2-55 Hz; 1.0 G, from 55-512 Hz;
compliance with IEC 60068-2-6 standard.
Temperature -20°C to 60°C (-4°F to 140°F)
Relative Humidity < 90%, non-condensing
St;)rr]a(lige Atmospheric pressure 86-106 kPa

Transportation

Vibration

1.0 mm, peak-to-peak value: from 2—13.2 Hz;

0.7-1.0 G, from 13.2-55 Hz; 1.0 G, from 55-512 Hz;
compliance with IEC 60068-2-6 standard.

Pollution Degree

2: good for a factory type environment.
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Minimum Mounting Clearance

-
Inflow

Single Drive Installation

A

AN Y

(Blue arrow)

4— (Red arrow) Outflow

Side-by-Side Horizontal Installation

I

™A

/f

<—» (Black) Distance

Zero-stack Installation

PN

3

: b b
7 } 7 2 7
7 o 7 7 7 7
Z B B % % B C B % /j’f B B g
%4—» Inverter 0% %ﬂ—-— Inverter | Inverter ﬂ% gﬂ Inverter Inverter |-
“ [
% 7 7 7 7 7
‘A 2 :‘A{~ #A c o 0 A A ¢A o "}ﬂ‘t‘ g+ 2 t"*
% I, Iy Iy
Minimum Distance (mm) Temperature °C
Vel Installation
odel Name - P
Method " 5 Gl Max.(Derating is not| Max.(Derating is
required) Note 3 required)
VFDOO2EL21W(-1) Single Drive 120 50 - 50 60
VFDOO4EL21W(-1) Side-by-Side 120 0 20 0 50
5 5
Horizontal
VFDOO4EL43W(-1) | Zero-stack Note2 - - - -
Single Drive 120 50 - 5(Q Note 4 60
Side-by-Side
VFDOO7EL21W(-1) ’ I 120 50 30 50 Note 4 60
orizonta
Zero-stack Note 2 - - - -
Single Drive 120 50 - 50 60
VFDOO7EL43W(-1) Side-by-Side
120 50 30 50 60
VFDO15EL43W(-1) Horizontal
Zero-stack - - -
VFDO15EL21W(-1) Single Drive 150 50 - 50 60
VFDO022EL21W(-1) Side-by-Side
150 50 30 50 60
VFDO022EL43W(-1) Horizontal
VFDO40EL43W(-1) Zero-stack 150 50 0 40 50
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1.

Due to a small protruding part of the heat-sink at the bottom of the Frame A1/ A2, we calculate the distance C
for the side-by-side horizontal installation according to the main part of the motor drive only.

Frame A1 and A2 does not support zero-stack installation, whereas Frame B supports zero-stack installation.
Running the drive continuously with full load by the ambient temperature listed in the “Max. ( Derating is not
requiered)” column reduces the drive’s life span.

After installing a cooling fan to VFDOO7EL21W(-1), the operating temperature of this model is as shown in the
table above. When VFDOO7EL21W(-1) doesn’t have cooling fan, its operating temperature should be 10 °C

lower than the temperature shown above (See Cooling Fan Installation in Appendix B.4).
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1.

2.

Mount the AC motor drive vertically on a flat vertical surface with screws. Other mounting directions are not
allowed.

The AC motor drive generates heat during operation. Allow sufficient space around the unit for heat
dissipation. When you install the AC motor drive in a confined space (for example a cabinet), the surrounding
temperature must be meet specifications of operation (as shown in chapter 1.2.1) with good ventilation. DO
NOT install the AC motor drive in a space with poor ventilation.

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

When installing multiple AC motor drives in the same cabinet, mount them in a row with enough space
between for ventilation. When installing one AC motor drive below another one, use a metal separator
between the AC motor drives to prevent mutual heating.

Installation with Metal Separator Installation without Metal Separator
a -
120mm [1 50mm
| o] : | of |
! Lol A i B
| : I
b ' -
| @h L ;
i
A
]
)
| i -
|
i --------- -;.'so
120mm 150mm
—————p — — — i !
e
Frame A Frame B Frame A Frame B

IE}INOTE|

]

]
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Prevent fiber particles, scraps of paper, shredded wood, sawdust, metal particles, etc. from adhering to the
heat sink.

Install the AC motor drive in a metal cabinet to prevent the risk of fire accident.
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1.3 Dimensions

Frame A1
VFDO02EL21W(-1), VFDOO4EL21W(-1), VFDOO4EL43W(-1), VFDOO7EL21W(-1), VFDOO7EL43W(-1)

D1

R S S

T

ST i,

5

= A
[ (mounting hole)

:ﬁLJ v J” W
Unit: mm [inch]
Frame w w1 H H1 D D1 S1
A1 92.0 82.0 162.0 152 128.7 54 54
[3.62] [3.23] [6.38] [5.98] [6.07] [0.21] [0.21]
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Frame A2
VFDO15EL43W(-1)

I
~See A
1
A
(mounting hole)
—
Unit: mm [inch]
Frame w W1 H H1 H2 D D1 s1

92.0 82.0 180.5 162.0 152 128.7 2.0 54

A2 [3.62] [3.23] [7.11] [6.38] [5.98] [5.07] [0.08] [0.21]
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Frame B
VFDO15EL21W(-1), VFD0O22EL21W(-1), VFD0O22EL43W(-1), VFDO40EL43W(-1)

See A

SeeB

~S1_
A
(mounting hole)

7

S 4
S2
B
(mounting hole)

Unit: mm [inch]

Frame w w1 H HA1 D D1 S1 S2
B 100.0 89.0 174.0 162.9 136.0 4.0 5.9 54
[3.94] [3.50] [6.86] [6.42] [5.36] [0.16] [0.23] [0.21]
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Chapter 2 Installation and Wiring

2.1 Wiring

2.2 External Wiring
2.3 Main Circuit

2.4 Control Terminals
2.5 NPN / PNP Mode

After removing the covers of input/output side terminals and control board terminals, verify the main circuit
terminals and control circuit terminals are clear. Be sure to observe the following precautions when wiring.

DANGER

4]

Turn off the AC motor drive power before installing any wiring. A hazardous charge may
still remain in the DC bus capacitors after the power has been turned off. For your safety,
wait until the digital keypad indictor turns off and measure the DC voltage with the
voltmeter. Makes sure the voltage drops to a safe level < 25 Vpc before wiring. Performing
a wiring installation while voltage remains may cause sparks and short circuits.

Only qualified personnel familiar with AC motor drives are allowed to do the wiring. Make
sure the power is turned off before wiring to prevent electric shock.

Make sure that power is only applied to the R/L1, S/L2, and T/L3 terminals. Failure to
comply may result in damage to the equipment. The voltage and current should be in the
range on the AC motor drive nameplate.(refer to Section 1-1 Receiving and Inspection for
details)

The grounding terminals must be well-grounded to prevent electric shock or fire accidents
and to reduce noise interference.

Make sure that you correctly tighten the main circuit terminal screws to prevent sparks that
can be caused by screws loosened due to vibration.

CAUTION

When wiring, choose wires that comply with local regulations for your safety.
Check following items after finishing the wiring:

1. Are all connections correct?

2. Are there any loose wires?

3. Are there any short circuits between the terminals or to ground?

2-1
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2.1 Wiring

There are wirings for main circuits and control circuits. You must wire according to the following wiring diagrams.

B 230V One-phase
VFDO02EL21W(-1), VFDOO4EL21W(-1), VFDOO7EL21W(-1), VFDO15EL21W(-1), VFD0O22EL21W(-1)

Fuse/NFB
(No Fuse Breaker)
L Ed |0 R(L1)
N & O s(L2)
LPED
+24V
Run/Stop o MI1 NPN
Factory T i-stept MI2 HSwitch
; Multi-step2
Setting MI3 PNP
| Digital signal common DCM
A ; i
Multi-function contact output
JOED) Rel
actory setting is
el 3 +1ov malfunction indication
H Switch & AVI/ACI
1
ACI ACM 8< 1| PIN3:GND
PIN4.SG-
SG- PIN5:SG+
SG+

© Main circuit (power) terminals  © Control circuit terminals @Shielded leads & cable
DM Terminal SG+,SG- are joined to PIN5,PIN4 of RJ45 Connector
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® 460V Three-phase
VFDOO4EL43W(-1), VFDOO7EL43W(-1), VFDO15EL43W(-1), VFD022EL43W(-1), VFDO40EL43W(-1)

Fuse/NFB
(No Fuse Breaker)
R & O R(L1)
S & O s(L2)
T 5o | O T(L3)
rPE@
+24V
- Multi-step1 MI2 Hsmmh
. Multi-step2
Setting . o MI3 PNP
I\/.Iu.ltl-st(.apS MI4
| Digital signal common DCM
_ . .
4 Multi-function contact output
FOER) RB) i
actory setting is
AVi 3 +10V malfunction indication
H Switch | € AVI/ACI
1
ACI ACM 8<1 | PIN3:GND
’ [23));)] PIN4:SG-
SG- PIN5:SG+
SG+

© Main circuit (power) terminals  © Control circuit terminals i;;Shielded leads & cable

DM Terminal SG+,SG- are joined to PIN5,PIN4 of RJ45 Connector

2-3



Chapter 2 Installation and Wiring / VFD-EL-W

Wiring for NPN and PNP mode

Internal power supply

NPN NPN
@P RUN/STOP F@’ RUN/STOP -
Multi-stept Multi-step 1
Multi-step 2 =/: Multi-step2 :
Multi-step 3 — Multi-step 3 -— o
Digital Signal (')ommoné
External power supply
NPN NPN
e I
PNP STRUN/STOP PNP RUN/STOP
Multi-step 1, —, Multi-step 1 :/-
Multi-step2 | _—, Multi-step 2 —
Multi-step3 Multi-step 3 —
+ o
Voo/ -

PiNcauron

1. Separate the main circuit and control circuit wiring to prevent erroneous actions.

2. Use shielded wire for the control wiring and do not expose the peeled-off shield in front of the terminal.

3. Use shielded wire or conduit for the power wiring and ground the two ends of the shielded wire or conduit.

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

5. The AC motor drive, motor and wiring may cause interference. To prevent equipment damage, take care of
interference between the surrounding sensors and the equipment.

6. Connect the AC drive output terminals U/T1, V/T2, and W/T3 to the motor terminals U/T1, V/T2, and W/T3,
respectively. To permanently reverse the direction of motor rotation, switch over any of the two motor leads.

7. 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 20 m for 4.0 kW
models and below. The cable should be less than 50 m for 5.5 kW models and above. For longer motor
cables, use an AC output reactor.

8. The AC motor drives, electric welding machines and the larger horsepower motors should be grounded
separately.

9. Use ground leads that comply with local regulations and keep them as short as possible.

10. The VFD-EL-W series does not have a built-in brake unit, and no support for external brake unit and brake
resistor.

11. When grounding, choose wires that comply with local regulations for your safety.

12. To prevent lightning strike and electric shock, the metal grounding wire of electrical equipment should be
thick and short, and connected to the dedicated grounding terminal of the inverter system.

13. You can install multiple VFD-EL-W units in one location. All the units should be grounded directly to a

24

common ground terminal, as shown in the figure below. Ensure that there are no ground loops.



Excellent grounding method:

‘ﬁ“ﬁ“ B S

Earth

Acceptable grounding method:

LI

[T I CZ 7 T I I I I

Copper Plate

Earth

Grounding method not allowed:

Chapter 2 Installation and Wiring / VFD-EL-W
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2.2 External Wiring

Power Supply

FUSE/NFB
0. @)

Magnetic
contactor

Input AC
Line Reactor

3
)

Zero-phase

Reactor
EMI Filter
—o0—0——
R/L1 S/L2 T/L3
U/T1 VIT2 W/T3
O—a

—O) 0 O

)

- o> Output AC
<) Line Reactor

Zero-phase
Reactor

2-6

ltems

Explanations

Power supply

Please follow the specific power supply
requirements in Appendix A.

There may be an inrush current during power-

Fuse/NFB up. Please check the chart in Appendix B and
(optional) select the qorrec_t fuse for the rated current. Use
of an NFB is optional.
Magnetic Do not use a magnetic contactor as the 1/0
contactor switch for the AC motor drive, as it will reduce
(optional) the operating life of the AC drive.
Use to improve the input power factor, reduce
harmonics and provide protection from AC line
. disturbances (such as surges, switching spikes,
:gg:(t:t'g‘rc Line short interruptions). Install an AC line reactor
(optional) when the power supply capacity is 500 kVA or
more, or advanced capacity is activated. The
wiring distance should be < 10m. Refer to
Appendix B for details.
Use zero phase reactors to reduce radio noise,
Zero-phase |especially when audio equipment is installed
Reactor near the inverter. They are effective for noise
(Ferrite Core |reduction on both the input and output sides.
Common Attenuation quality is good for a wide range from
Choke) the AM band to 10 MHz. Appendix B lists the
(optional) specifications for zero-phase reactors
(RF220X00A).
EMI filter Use to reduce electromagnetic interference.
Output AC Moior su[)g?e Ivolta;ﬁel:ampIitulciie Sepenqtshc)ln
Line Reactor |Motor cable length. For applications with long
: motor cable (>20 m), install a reactor at the
(optional)

inverter output side.
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2.3 Main Circuit

2.3.1 Main Circuit Connection

No Fuse Breaker

(’\}F\B) MC
R—=<¢ © O R(L1)
S—5 © 0O s(L2)
T § o O T(L3)
EQ®

Terminal Symbol Explanation of Terminal Function

R/L1, S/L2, T/L3 Mains input terminals (one-phase/three-phase)

U/T1, VIT2, W/T3 Motor drive output terminals for connecting three-phase induction motor

@ Ground connection. Please comply with local regulations.

/\

Mains power terminals (R/L1, S/L2, T/L3)

B Do NOT connect three-phase motor drives to single-phase AC power. There is no sequential order when
connecting mains power terminals R/L1, S/L2, T/L3. Connect these terminals with a freely usable standard.

B Connect terminals (R/L1, S/L2, and T/L3) with a non-fuse breaker to three-phase AC power for circuit
protection. It is recommended that you add a magnetic contactor (MC) in the power input wiring to cut off
power quickly and reduce malfunction when activating the protection function for the AC motor drives. Both
ends of the MC should have an R-C surge absorber.

B Make sure that you correctly tighten the main circuit terminal screws to prevent sparks caused by loosening
screws due to vibration.

B Use voltage and current levels according to the specifications in Appendix A.

B When using a GFCI (Ground Fault Circuit Interrupter), select a current sensor with sensitivity of 200 mA or
higher, and not less than 0.1 second operation time to avoid nuisance tripping. For specific GFCI of the AC
motor drive, select a current sensor with sensitivity of 30 mA or higher.

B Do NOT run or stop AC motor drives by turning the power ON or OFF. Use the RUN or STOP command
through the control terminals or a keypad. If you still need to run or stop the AC drives by turning the power
ON or OFF, it is recommended to do so no more often than ONCE per hour.

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

B The default for the operation direction is running forward. The method to control the running direction is to set
by the communication parameters. Refer to the Parameter Group 09 in Chapter 4 for details.

B When it is necessary to install the filter at the output side of terminals U/T1, V/T2, W/T3 on the AC motor
drive, use an inductance filter. Do not use phase-compensation capacitors or L-C (Inductance-Capacitance)
or R-C (Resistance-Capacitance), unless approved by Delta.

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

B Use a well-insulated motor, suitable for inverter operation.
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2.3.2 Main Circuit Terminals

Frame A1 Frame A2 Frame B

Z | 7N |

nnonooonnno

v2 VAl

Main Circuit Terminals
R/L1, S/L2, T/L3,U/T1, VIT2, W/TS,@

Frame Model Maximum Minimum Screw Size
Wire Wire Tightening
Gauge Gauge Torque (£10%)
VFDOO2EL21W(-1)
2.5 mm?
VFDOO4EL21W(-1)
[14 AWG] M4 screw
VFDOO4EL43W(-1)
Al 4 mm? 15 kgf-cm
4 mm?2 ]
VFDOO7EL21W(-1) [12 AWG] [13 Ibf-in]
[12 AWG]
[1.47 N-m]
VFDOO7EL43W(-1) 2.5 mm2
A2 VFDO15EL43W(-1) [14 AWG]
VFDO15EL21W(-1) 10 mm2
M4 screw
VFDO022EL21W(-1) [8 AWG]
10 mm? 13 kgf-cm
B 2.5 mm? )
VFDO022EL43W(-1) [8 AWG] [11.4 Ibf-in]
[14 AWG]
[1.3 N-m]

VFDO40EL43W(-1)

J=siinoTE

® For installation at an ambient temperature of 50°C, select copper wires with temperature resistance of 75°C or
90°C. For installation at an ambient temperature over 50°C, select copper wires with temperature resistance
of 90°C or above.

®  For installation of VFDOO7EL21W(-1) at an ambient temperature of 40°C, select copper wires with temperature
resistance of 75°C or 90°C. For installation at an ambient temperature over 40°C, select copper wires with
temperature resistance of 90°C or above.

®  When installing VFDxxxEL21W(-1), select wires with voltage rating of 300Vac or above. When installing
VFDxxxEL43W(-1), select wires with voltage rating of 600Vac or above.
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2.4 Control Terminals

Chapter 2 Installation and Wiring / VFD-EL-W

nent R AG

Control Terminal Location

MI4 +24V ACM +10V AV

v -

w (w0l

SO | Rrsass

RA RB RC MI1 MI2 MI3 DCM SG+ SG-

Terminal symbols and functions

Terminal Symbol Terminal Function

Defaults (NPN mode) ON: Connect to DCM

MI1

Run-Stop Command

ON: Run in MI1 direction
OFF: Stop acc. to Stop Method

MI2

Multi-function Input 2

Refer to Pr.04.06 to Pr.04.08 for programming the

MI3

Multi-function Input 3

multi-function inputs.
ON: the activation current is 5.5 mA.

Mi4

Multi-function Input 4

OFF: leakage current tolerance is 10 pA.

+24V

DC Voltage Source

The common terminal is only used for a multi-function
input terminal.

Output voltage: 23-25V, load capacity: 20 mA

+24V terminal is only used for digital control signal
common when in the internal power supply PNP mode.
(Or used for digital control signal common when in the
external power supply NPN mode.)

For detailed wiring instructions, refer to NPN and PNP
mode description.

JEmPNOTE|

Do not use the +24V terminal for other external power
loads to avoid damage to the hardware circuit.

DCM

Digital Signal Common (Sink)

Common for multi-function input terminals.

SG+

SG-

Modbus RS-485

Internally connected to RJ45 terminal PIN5 and PIN4,
providing flexible choice for users (only support one of
them at one time).

RA

Multi-function Relay Output (N.O.) a

Resistive Load:
5A (N.O.)/ 3A (N.C.) 240 Vac

RB

Multi-function Relay Output (N.C.) b

5A (N.O.)/ 3A (N.C.) 24 Vpc
Inductive Load:
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Terminal Symbol Terminal Function Defaults (NPN mode) ON: Connect to DCM

1.5A (N.O.)/ 0.5A (N.C.) 240 Vac

RC Multi-function Relay Common 1.5A (N.O.) /0.5A (N.C.) 24 Vc
Refer to Pr.03.00 for programming

+10V Potentiometer Power Supply +10 Vpc 3 mA (Variable resistor 3-5 kQ)

Analog Voltage Input
— MOV Vi circuit Impedance:47 kQ
MW Resolution: 10 bits

Range: 0-10 Vpc /4—20 mA =

AVI AVI )

g | = O—maximum output frequency (Pr.01.00)
Selection: Pr.02.00, Pr.02.09, Pr.10.00
ACM Setting: Pr.04.14—Pr.04.17
T internal circuit
ACM Analog Control Signal (Common) Common for AVI

=DM control signal wiring size: 18 AWG (0.75 mm?2) with shielded wire.

Analog inputs (AVI, ACM)

B Analog input signals are easily affected by external noise. Use shielded wiring and keep it as short as
possible (<20 m) with proper grounding. If the noise is inductive, connecting the shield to the ACM terminal
can cause improvement.

B [f the analog input signals are affected by noise from the AC motor drive, connect a capacitor (0.1 #F and
above) and a ferrite core as shown in the following diagrams:

C AVI

ACM

ferrite core

Wind each wire three times or more around the core

Digital inputs (MI1, MI2, MI3, DCM)

B When using contacts or switches to control the digital inputs, use high-quality components to avoid contact
bounce.
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Specification for the control terminals

M4 24 ACM =10V AV

Seisise

oelgEelcloalg | ==

EA RE RC M1 M2 M3 DCM SG+ 3G-

one-row terminal two-row terminal

v

One-row terminal torque Two-row terminal (£10%)

Model Wire
Frame (£10%)
VFDO02EL21W(-1)
VFDOO4EL21W(-1)
A1 VFDOO4EL43W(-1)
VFDOO7EL21W(-1)
4 kgf-cm 7 kgf-cm
VFDOO7EL43W(-1) 16~24 AWG
[3.5 Ibf-in] [6.21bf-in]
A2 VFDO15EL43W(-1)  [1.3~0.2mm?]
[0.4 N-m] [0.7 N-m]

VFDO15EL21W(-1)
VFD022EL21W(-1)
VFD022EL43W(-1)

VFDO40EL43W(-1)

2-11



Chapter 2 Installation and Wiring / VFD-EL-W

2.5 NPN / PNP Mode

NPN/PNP Internal power supply External power supply
J MI..
NPN '
1 BY A 5Y 4
PNP
SWITCH
NPN PNP Max:20mA PNP Max:20mA
NPN/Sink Switch- 1 I o)
N PN I +24V Déiv DC 24V
T DCM

JM-L' L
i Ty g T

PNP
SWITCH L l
NPN PNP Max:20mA pes N o P Max:20mA
PNP/Source i I O Y
i - +24V DC 24V
Switch-PNP { - DC7ay —

I==pNOTE|

1) The total load capacity of +24V-DCM internal 24V power is 60 mA, and only supplies power for the MI
terminal of NPN and PNP mode. If you want to know available load capacity to support other external
accessories, deduct the load consumed by corresponding Ml terminals. Each MI terminal consumes 6mA.

2) The power supply of the cooling fan is 24Vpc. Internal power is applied from terminal +24V/DCM. Once you
install a cooling fan on VFDOO7EL21W(-1), do not connect any other external accessory to avoid overload
on terminal +24V which will damage the motor drive.
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Chapter 3 Keypad and Start-up

3.1 Description of the Digital Keypad
3.2 Operation Method
3.3 Trial Run

CAUTION

Make sure that the wiring is correct. In particular, ensure that the output terminals
U/T1, VIT2, W/T3 are NOT connected to power and that the drive is well grounded.

Verify that no other equipment is connected to the AC motor drive.
Do NOT operate the AC motor drive with wet hands.

Please check if the digital keypad displays F60.0 or F50.0 is ON when power is
applied.

WARNING

Stop the motor when a fault occurs during running and refer to Chapter 6 Fault
Code Information and Maintenance for solutions. DO NOT touch output terminals
U, V, W when power is still applied to L1/R, L2/S, L3/T, even when the AC motor
drive is stopped to prevent electric shock.
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3.1 Description of the Digital Keypad

VFD-EL-W series operates the running and displays the functions by the digital keypad.

RUN key MODE selection

STOP/RESET key

© Status Display
Displays the drive’s current status: RUN, STOP, FWD, REV

® LED Display

Indicates frequency, current, voltage, running direction,
user-defined units, faults, etc.

© Potentiometer
Sets the master frequency

® UP/DOWN Key
Selects parameters and sets / changes parameter settings

There are four LEDs on the keypad

® STOP :Lights when the drive stops.
® RUN : Lights when the motor is running.
® FWD :Lights when the motor is running forward.

® REV : Lights when the motor is running in reverse.
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Description of the Displayed Functions

Display Function

Description

RUNe
FWD e
REV e

®STOP

Displays current setting frequency of the AC motor drive.

RUNe ®STOP
FWD e
REV e o

Displays the actual output frequency to the motor.

RUNe
FWD e
REV e

Displays the user-defined unit (where U = F x Pr.00.05)

RUNe
FWD e
REVe

Displays the loading current.

RUNe ®STOP
FWD e
REV e

FWD command.

RUNe ®STOP
FWDe
REV e o

REV command.

RUNe ®STOP
FWDe
REV e o

The counter value (C).

RUNe ®STOP
FWDe
REV e o

Displays the selected parameter.

RUNe ®STOP
FWDe
REV e o

Displays the actual stored value of the selected parameter.

RUNe ®STOP
FWDe
REV e o

Displays the external fault.

RUNe ®STOP
FWDe
REV e o

Displays “End” for approximately one second (as shown in the left figure)
if the data has been accepted and automatically stored in the register.

RUNe ®STOP
FWD e
REV e o

Displays if the setting data is not accepted or data value exceeds the
allowed range.
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Keypad Operation Process

Setting Mode

START
T - m = m = m = m
0~"wmope < yope " yope " yiope " yone

GO START

NOTE: Inthe selection mode, press [L?’MODE to set the parameters.

Setting parameters
A - B - B - Y - i

[FS entER F= enter =" enter Success to Input data error
set parameter.

NOTE :In the parameter setting mode, you can press UE?MODE to return the selecting mode.

To shift data

START
i - B - @
v 21 v 21

(When operation source is digital keypad)

mamamamamam

|:D:?MODE MODE MODE MODE
or

v

Reference Table for the Seven-segment LED Display of the Digital Keypad

Digit 0 1 2 3 4 5 6 7 8 9
LED Display H ! c 3 v q 5 H = o
English alphabet A b Cc d E F G Hh li Jj
-ED A b | fc  d £ F L HW iy
Display - -~ - - - - | -
English alphabet K L n Oo P q r S Tt U
ED R P I S I T T
Display - == - - =
English alphabet \% Y Y4
LED iy -
Display v - -

34
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3.2 Operation Method

You can set Pr.02.01 to select the operation method to be through the digital keypad, RS-485
communication or control terminals.
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Operation Method

Frequency Source

Operation Command Source

Operate through

communication

When using communication from the PC, use an IFD6500 / IFD6530 or
IFD8500 converter to connect the drive to the PC.

Refer to the communication address 2000H and 2101H setting for details.

Operate through the
digital keypad

Al\ELTA VED-EL-W

RUN
FWD
REV

STOP /

\

Figure 3-1

Set the frequency source through the

A VY keys, as shown in Figure 3-1.

Set the operation command source
through the RUN, STOP / RESET
keys, as shown in Figure 3-1.

Operate through

external signals

Default: NPN
NPN
H Switch
Run/Stop -
FHE Multi-step1 —
Factory )
Setting Multi-step2 T

Multi-step3 _—

Digital signal common

AV

3
H Switch Hlj:z
1

ACI
Default: AVI

IEpNOTE |

+24V
MI1
MI2
MI3

M4
DCM

ER)
+10V
AVI/ACI
ACM

SG-
SG+

Terminal SG+, SG- are joined to
PIN5, PIN4 of RJ45 connector

Figure 3-2

MI3-DCM (Set Pr.04.05=d10)
MI4-DCM (Set Pr.04.06=d11)

Set MI1-DCM as Run / Stop.

Refer to the parameter descriptions
in Chapter 04 for details of
FWD/REV operations.
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3.3 Trial Run

The default for the operation source is the digital

keypad. The setting methods are as follows:

4]
4]
4]

]

After applying power, verify that the LED display shows F

60.0 Hz.

Press’ ¥ key to set the frequency to be around 5 Hz.

(Refer to Figure 3-1)

If you want to change FWD to REV, press MODE to find

the FWD function, then press the UP or DOWN key to

locate the REV function to finish the direction change.

Check following items:

B Check if the motor rotation direction is correct.

B Check if the motor runs steadily without abnormal
noise and vibration.

B Check if acceleration and deceleration are smooth.

Chapter 3 Keypad and Start-up /| VFD-EL-W

If the results of trial run are normal, increase the operating frequency to continue the trial run. If the
trial run still goes normally, then you can start the formal run.

Motor operating direction

When the AC drive output terminals U/T1, V/T2 and W/T3 are connected to the motor terminals

U/T1, VIT2 and W/T3 respectively, the FWD LED indicator on the digital keypad is ON. This means
the AC motor drive executes running forward, and the motor rotates as the figure below shows. On
the contrary, when the REV LED indicator lights, the AC motor drive executes running in reverse,

and the motor rotates in an opposite direction as the figure below shows. If the AC motor drive

executes running forward but the motor rotates in a reverse direction, exchange any two of the U/T1,

V/T2 and W/T3 motor terminals.

Figure 3-3
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Chapter 4 Parameters

4.1 Summary of Parameter Settings
4.2 Parameter Settings for Applications

4.3 Description of Parameter Settings

The VFD-EL-W parameters are divided into 11 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 11 groups are as follows:

Group 0: User Parameters

Group 1: Basic Parameters

Group 2: Operation Method Parameters
Group 3: Output Function Parameters
Group 4: Input Function Parameters
Group 5: Multi-Step Speed Parameters
Group 6: Protection Parameters

Group 7: Motor Parameters

Group 8: Special Parameters

Group 9: Communication Parameters

Group 10: PID Control Parameters
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4.1 Summary of Parameter Settings

Group 0 User Parameters

~:You can set this parameter during operation.

Parameter

Function

Setting

Default

Customer

00.00

Identity Code of the AC motor
drive

0: 230V, 0.25HP
2:230V, 0.5HP
3: 460V, 0.5HP
4: 230V, 1 HP
5:460V, 1 HP

6: 230V, 2 HP
7:460V, 2 HP

8: 230V, 3 HP

9: 460V, 3 HP
11: 460V, 5.5 HP

Read
only

00.01

Rated Current Display of the AC
motor drive

Read only

Read
only

00.02

Parameter Reset

0: Parameter can be read/written
1: All parameters are read only
8: Keypad lock

9: All parameters are reset to default
(50 Hz, 230V/400V or 220V/380V
depends on Pr.00.12)

10: All parameters are reset to default

(60 Hz, 220V/440V)

»00.03

Start-up Display Selection

0: F (frequency command)

1: H (actual frequency)

2: A (output current)

3: U (user-defined, see Pr.00.04)
4: FWD/REV command

~00.04

Content of Multi-function Display

0: Display the content of user-defined unit
(Uxxx)

1: Display the counter value (c)

2: Display the status of multi-function input
terminals (d)

3: Display DC bus voltage (u)
4: Display output voltage (E)

5: Display PID analog feedback signal value
(b) (%)

6: Output power factor angle (n)

7: Display output power (P)

8: Display PID setting and feedback signal
9: Display AVI (1) (V)

10: Display ACI (i) (mA)

11: Display the temperature of IGBT (h) (°C)

»00.05

User-Defined Coefficient K

0.1-160.0

1.0
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Parameter Function Setting Default |Customer
00.06 |Software Version Read only #.4#
0-9999
00.08 |Password Input 0-2: the number of password attempts 0
allowed
0-9999

0: No password protection / password
entered correctly (Pr.00.08)

1: Parameter has been set

00.09 Password Set

:VIF trol
00.10 |Control Mode 0: VIF contro 0
1: Vector control

. 0: 230Vv/400V
00.12 |50 Hz Base Voltage Selection 1: 220V/380V 0

User-defined value (correspond

00.13 ;
to max. operating frequency)

0-9999 0

Decimal place of User-defined

00.14 Value

0-3 0
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Group 1 Basic Parameters

Parameter Function Setting Default |Customer
01.00 |Maximum Output Frequency (Fmax) 50.00-400.0 Hz 60.00
01.01 | Motor Rated Frequency (Fbase) 0.10-400.0 Hz 60.00

230V series: 0.1-255.0 V 220.0
01.02 |Motor Rated Voltage (Vbase)
460V series: 0.1-510.0 V 440.0
01.03 |Mid-Point Frequency (Fmid) 0.10-400.0 Hz 1.50
230V series: 0.1-255.0 V 10.0
01.04 |Mid-Point Voltage (Vmid)
460V series: 0.1-510.0 V 20.0
01.05 | Minimum Output Frequency (Fmin) 0.10—400.00 Hz 1.50
230V series: 0.1-255.0 V 10.0
01.06 | Minimum Output Voltage (Vmin)
460V series: 0.1-510.0 V 20.0
01.07 Output Frequency Upper Limit 0.1-120.0% 110.0
01.08 | Output Frequency Lower Limit 0.0-100.0 % 0.0
~#01.09 [ Acceleration Time 1 (Taccel 1) 0.1-600.0 / 0.01-600.00 sec. 10.0
~01.10 | Deceleration Time 1 (Tdecel 1) 0.1-600.0 / 0.01-600.00 sec. 10.0
~#01.11 | Acceleration Time 2 (Taccel 2) 0.1-600.0 / 0.01-600.00 sec. 10.0
~#01.12 | Deceleration Time 2 (Tdecel 2) 0.1-600.0 / 0.01-600.00 sec. 10.0
~#01.13 | Jog Acceleration Time 0.1-600.0 / 0.01-600.00 sec. 1.0
~#01.14 | Jog Deceleration Time 0.1-600.0 / 0.01-600.00 sec. 1.0
~01.15 | Jog Frequency 0.10-400.0 Hz 6.00
0: Linear Acceleration and linear
deceleration
1: Auto-acceleration and linear
deceleration
, 2: Linear acceleration and auto-
Auto-Acceleration and ,
01.16 , deceleration 0
Auto-Deceleration
3: Auto-acceleration and auto-
deceleration (Set by load)
4: Auto-acceleration and auto-
deceleration (set by Acceleration
/ Deceleration Time setting)
01.17 | Acceleration S-Curve 0.0 (S-curve disabled)
?3'1_10'0 / O'Ct)):_c: (()1'?)00/10 00 is th 007000
: -curve enable . .00 is the
01.18 Deceleration S-Curve smoothest)]
) . ) . 0: Unit: 0.1 sec.
01.19 Acceleration / Deceleration Time Unit 0
1: Unit: 0.01 sec.
~01.20 | Simple Positioning Stop Frequency 0 0.00
~01.21 | Simple Positioning Stop Frequency 1 5.00
~01.22 | Simple Positioning Stop Frequency 2 | 0.00-400.0 Hz 10.00
~01.23 |Simple Positioning Stop Frequency 3 20.00
~01.24 |Simple Positioning Stop Frequency 4 30.00
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Parameter Function Setting Default |Customer
~01.25 |Simple Positioning Stop Frequency 5 40.00
~01.26 |Simple Positioning Stop Frequency 6 0.00-400.0 Hz 50.00
~01.27 |Simple Positioning Stop Frequency 7 60.00
~01.28 |Delay Time of Simple Positioning Stop 0 0.00
~#01.29 |Delay Time of Simple Positioning Stop 1 0.00
~01.30 |Delay Time of Simple Positioning Stop 2 0.00
~01.31 |Delay Time of Simple Positioning Stop 3 0.00
~#01.32 |Delay Time of Simple Positioning Stop 4 0.00-600.00 sec. 0.00
~01.33 |Delay Time of Simple Positioning Stop 5 0.00
~01.34 |Delay Time of Simple Positioning Stop 6 0.00
~01.35 |Delay Time of Simple Positioning Stop 7 0.00
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Group 2 Operation Method Parameters

Parameter

Function

Setting

Default

Customer

~02.00

First Master Frequency
Command Source

0: Digital keypad UP/DOWN keys or Multi-
function Inputs UP/DOWN.

1: 0-10 V from AVI

2:4-20 mA from ACI

3: RS-485 (RJ45) communication
4: Digital keypad potentiometer

»02.01

First Operation Command
Source

0: Digital keypad
1: External terminals. Keypad STOP/RESET
enabled.

2: External terminals. Keypad STOP/RESET
disabled.

3: RS-485 communication. Keypad
STOP/RESET enabled.

4: RS-485 communication. Keypad
STOP/RESET disabled.

02.02

Stop Method

0: STOP: ramp to stop; E.F.: coast to stop
1: STOP: coast to stop; E.F.: coast to stop
2: STOP: ramp to stop; E.F.: ramp to stop

3: STOP: coast to stop; E.F.: ramp to stop
4: Simple Positioning Stop; E.F.:coast to stop

02.03

PWM Carrier Frequency
Selection

2-12 kHz

02.04

Motor Direction Control

0: Forward/reverse operation enabled
1: Reverse operation disabled

2: Forward operation disabled

02.05

Power-On Command and Run
Command Source Modifies
the Drive Operating Control

0: Start running when power is on.

1: Do not run when power is on

2: When the source of the command changes,
the drive’s operation remains the same.

3: When the source of the command changes,
the drive’s operation follows the new
command.

4: The motor drive can start to run at power on
or after reset. When the source of the
command is a two-wire external terminal, the
operating command changes as the external
terminal’s status changes.

02.06

Loss of ACI Signal (4-20 mA)

0: Decelerate to 0 Hz
1: Coast to stop and display “AErr”

2: Continue the operation according to the last
frequency command

3: Continue the operation according to the
setting at Pr.02.11.

02.07

Up/Down Mode

0: Digital keypad up/down keys mode

1: Based on Accel./ Decel. time

2: Constant speed (according to Pr.02.08)
3: Pulse input unit (according to Pr.02.08)
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Parameter Function Setting Default | Customer
Accel./ Decel. Rate of Change
02.08 | of UP/DOWN Operation with | 0.01-10.00 Hz / 2ms 0.01
Constant Speed

0: Digital keypad UP/DOWN keys or Multi-
function Inputs UP/DOWN.

Second Frequency Command | 1: 0~10V from AVI
»02.09 Source 2: 4-20 mA from ACI 0
3: RS-485 (RJ45) communication
4: Digital keypad potentiometer
0: First Master Frequency Command Only
Combining the First and 1: First Master Frequency Command+ Second
~#02.10 | Second Master Frequency Master Frequency Command 0
Commands 2: First Master Frequency Command -
Second Master Frequency Command
~#02.11 | Keypad Frequency Command | 0.00—-400.0 Hz 60.00
w02.12 | Gommunication Frequency | 4 5q_ 4000 Hz 60.00

Command

i 0: Save Keypad & Communication Frequency
Saving Keypad or

02.13 | Communication Frequency 1: Save Keypad Frequency Only 0

Command Selection o
2: Save Communication Frequency Only

0: Current Frequency Command
Initial Frequency Selection (for

02.14 keypad & RS-485) 1: Zero Frequency Command 0
2: Refer to Pr.02.15 to set up
Initial Frequency Setting (for
02.15 keypad & RS-485) 0.00—400.0 Hz 60.00
Read Only
1: bit0=1: First Master Frequency Source
0216 | Display the Master Frequency (Pr.02.00) Read
' Command Source 2: bit1=1: Second Master Frequency Source only
(Pr.02.09)
4: bit2=1: Multi-function input
Read Only
. ) 1: bit0=1: Digital Keypad
02.17 | Display the Operation 2: bit1=1: RS-485 communication Read
Command Source ) ) only
4: bit2=1: External Terminal (MI1)
8: bit3=1: Multi-function input
02.18 User-defined Value 2 Setting | 0—Pr.00.13 0
Read
02.19 | User-defined Value 2 0-9999 ea

only
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Group 3 Output Function Parameters

Parameter Function

Setting

Default

Customer

Multi-function Output
Relay (RA1, RB1,
RC1)

03.00

: No function
: Indication during RUN
: Indication of master frequency reached

: Zero speed

: Over-torque detection

: Base-Block (B.B.) indication
: Low-voltage indication

: Operation mode indication

: Fault indication

© 00 N O 0o A W N =20

: Desired frequency reached

10: Terminal count value reached
11: Preliminary count value reached
12: Over-voltage stall prevention

13: Over-current Stall prevention

14: IGBT overheat warning
(85°C: ON, 80°C: OFF)

15: Over-voltage

16: PID feedback error

17: Forward command

18: Reverse command

19: Zero speed output signal
20: Warning

21: Mechanical brake control (Desired frequency
reached)

22: Drive ready

23: Multi-pump system error display (only master)

24: Preheating function indication

25: Fire mode indication

Desired Frequency

03.02 Reached

0.00-400.0 Hz

0.00

03.05 Terminal Count Value

0-9999

Preliminary Count

03.06 Value

0-9999

EF Active when
Terminal Count Value
Reached

03.07

0: Terminal count value reached, no EF display

1: Terminal count value reached, EF active

03.08 Fan Control

0: Fan is always ON
: One minute after the AC motor drive stops, the fan
is OFF.
2: Fan is ON when the AC motor drive runs, fan is
OFF when the AC motor drive stops.

3: Fan is ON when the preliminary heat sink
temperature is reached.

4: Fan is ON when the AC motor drive runs; fan is
OFF when the AC motor drive stops. And the fan
is in a standby mode at 0 Hz.

—_
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Parameter Function Setting Default |Customer
0311 | Mechanical Brake 64 50 00 Hz 0.00
Release Frequency
03.12 | Mechanical Brake 5 54 50 0o Hz 0.00
Engage Frequency
Display the Status of Read
03.13 [ the Multi-function Read only
Output Terminals only
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Group 4 Input Function Parameters

. External reset

: Accel. / decel. inhibit

: The 1st, 2nd acceleration or
deceleration time selection

8: JOG operation control

9: External Base Block (Refer to
Pr.08.06)

10: UP: Increase Master Frequency

11: DOWN: Decrease Master
Frequency

12: Counter trigger

N oo O W

13: Counter reset

14: External fault

15: PID function disabled
16: Output shutoff stop

17: Parameter lock enable

18: Operation command selection
(Pr.02.01 setting / external
terminals)

19: Operation command selection
(Pr.02.01 setting / digital keypad)

20: Operation command selection

(Pr.02.01 setting / communication)

21: Forward / reverse

22: Second frequency command
source

Parameter Function Setting Default |Customer
~04.00 | Keypad Potentiometer Bias 0.0-100.0% 0.0
] . | O: Positive bias
~04.01 | Keypad Potentiometer Bias Polarity 1: Negative bias 0
~04.02 | Keypad Potentiometer Gain 0.1-200.0% 100.0
Keypad Potentiometer Negative 0: No negative bias command
04.03 | Bias, Reverse Motion Enable / 0
Disable 1: Negative bias: REV motion enabled
Mode 1 (Pr.04.19=0)
0: M1 start-up (keypad FWD lights) /
Start-up / Stop Method of MI stop
04.04 | Terminals and Multi-function Input | Mode 2 (Pr.04-19=1) 0
Selection 0: Two-wire (1) MI1, MI2
1: Two-wire (2) MI1, MI2
2: Three-wire, M1, MI2, MI3
04.05 [Reserved 0: No function -
Start-up / Stop or Multi-function ) .
04.06 Input Terminal (MI2) 1: Multi-step speed command 1 1
Start-up / Stop or Multi-function ) .
04.07 Input Terminal (MI3) 2: Multi-step speed command 2 2
04.08 | Multi-function Input Terminal (MI4) : Multi-step speed command 3 3
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Parameter Function Setting Default |Customer
23: Simple positioning stop by forward
limit
24: Simple positioning stop by reverse
limit
25: Multi-pump control by Hand or Auto
mode
26: Auto-trigger preheating function
27: Fire mode enabled (without
Operation Command)
28: Fire mode enabled (with Operation
Command)
04.09 Multi-fgnction Input Contact 0-63 0
Selection
04.10 _II?_|g|taI Terminal Input Response 1-20 (*2ms) y
ime
~04.11 | Minimum AVI Voltage 0.0-10.0V 0.0
N 04.12 Minimum AVI Frequency 0.0-100.0% [100% corresponds to 00
: (percentage of Pr.01.00) Fmax (Pr.01.00)] :
~04.13 | Maximum AVI Voltage 0.0-10.0V 10.0
Maximum AVI Frequency 0.00-100.00% [100% corresponds to
X 04.14 | bercentage of Pr.01.00) Fmax (Pr.01.00)] 100.00
~04.15 | Minimum ACI Current 0.0-20.0 mA 4.0
N04.16 Minimum ACI Frequency 0.00-100.00% [100% corresponds to 0.0
’ (percentage of Pr.01.00) Fmax (Pr.01.00)] ’
~04.17 | Maximum ACI Current 0.0-20.0 mA 20.0
¥04.18 Maximum ACI Frequency 0.00-100.00% [100% corresponds to 100.0
’ (percentage of Pr.01.00) Fmax (Pr.01.00)] '
0: Mode 1
(MI1: Start-up/Stop terminal; MI2 &
MI3: multi-function input terminal
04.19 | MI Terminal Control Mode Selection multi-function input terminals) 0
1: Mode 2
(MI1/MI2/MI3 support two-wire /
three-wire start-up)
' i i Read
04.26 Display thel Status of Multi-function Read only €a
Input Terminal only
Internal/External Multi-function
n04.27 Input Terminals Selection 0-4095 0
~04.28 | Internal Terminal Status 0-4095 0
Delay Time of Multi-function Input
~04.29 Terminal (MI1) Turn On 0.00-360.00 sec. 0.00
Delay Time of Multi-function Input
~04.30 Terminal (MI1) Turn Off 0.00-360.00 sec. 0.00
Delay Time of Multi-function Input
~04.31 Terminal(MI2) Turn On 0.00-360.00 sec. 0.00
Delay Time of Multi-function Input
~04.32 Terminal (MI2) Turn Off 0.00-360.00 sec. 0.00
Delay Time of Multi-function Input
~04.33 Terminal (MI3) Turn On 0.00-360.00 sec. 0.00
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Parameter

Function

Setting

Default

Customer

~04.34

Delay Time of Multi-function Input
Terminal (MI3) Turn Off

0.00-360.00 sec.

0.00
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Parameter Function Setting Default Customer
~05.00 1st Step Speed Frequency 0.00—400.0 Hz 0.00
»05.01 2nd Step Speed Frequency 0.00—-400.0 Hz 0.00
»05.02 3rd Step Speed Frequency 0.00—-400.0 Hz 0.00
~05.03 4th Step Speed Frequency 0.00—-400.0 Hz 0.00
~05.04 5th Step Speed Frequency 0.00—-400.0 Hz 0.00
»05.05 6th Step Speed Frequency 0.00—-400.0 Hz 0.00
»05.06 7th Step Speed Frequency 0.00—-400.0 Hz 0.00

4-13



Chapter 4 Parameters | VFD-EL-W

Group 6 Protection Parameters

Parameter Function Setting Default |Customer
06.00 Over-Voltage Stall 230V series: 330.0-410.0 V 390.0
' Prevention 460V series: 660.0-820.0 V 780.0
Over-Current Stall A
0:Disabl
~#06.01 | Prevention during '°8 oe 170
Acceleration 20-250%
Over-Current Stall A
0:Disabl
X06.02 | Prevention during sab’e 170
Operation 20-250%
0: Over-torque detection disabled
1: Over-torque detection enabled during constant
speed operation. After over-torque is detected,
keep running until oL1 or oL occurs.
2: Over-torque detection enabled during constant
06.03 Over-Torque Detection zfoeesuzzcial:atlon. After over-torque is detected, .
: Mode (oL2) P 9-
3: Over-torque detection enabled during
acceleration. After over-torque is detected, keep
running until oL1 occurs.
4: Over-torque detection enabled during
acceleration. After over-torque is detected, stop
running.
#06.04 Over-Torque Detection 10-200% 150
Level
06.05 | Qver-Toraue Detection | ¢ 1_g0,0 sec. 0.1
ime
Electronic Thermal 0: Standard motor (self-cooled by fan)
06.06 | Overload Relay Selection| 1: Special motor (forced external cooling) 2
(oL1) 2: Disabled
06.07 | Electronic Thermal 30-600 sec. 60
Characteristic
06.08 Present Fault Record 0: No fault
06.09 Second Most Recent 1: Over current (oc)
) Fault Record 2: Over voltage (ov)
06.10 Third Most Recent Fault | 3: IGBT Overheat (oH1)
) Record 5: Overload (oL)
06.11 Fourth Most Recent Fault| 6: Overload1 (oL1)
) Record 7: Motor overload (oL2)
06.12 Fifth Most Recent Fault | 8: External fault (E.F.)
' Record 9: Current exceeds two times the rated current
during acceleration (ocA)
10: Current exceeds two times the rated current
during deceleration (ocd) 0
11: Current exceeds two times the rated current
during constant speed operation (ocn)
14: Phase-Loss (PHL)
16: Auto-acceleration / auto-deceleration failure
(CFA)
17: Software / Password protection (codE)
18: Power Board CPU WRITE failure (cF1.0)
19: Power Board CPU READ failure (cF2.0)
20: CC, OC Hardware protection failure (HPF1)
21: OV Hardware protection failure (HPF2)
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Parameter Function Setting Default |Customer

23: OC Hardware protection failure (HPF4)

24: U-phase error (cF3.0)

25: V-phase error (cF3.1)

26: W-phase error (cF3.2)

27: DC bus error (cF3.3)

28: IGBT Overheat error (cF3.4)

34: Motor PTC overheat protection (PtC1)

35: FBE_ERR: PID feedback error (Incorrect
feedback signal)

36: dEv: unusual PID feedback deviation

37: OPHL
Motor Disconnection 0.0-60.0
»06.13 Detection Time 0.0: Disable the OPHL detection function 0.0
¥ 06.14 Motor Disconnection 10-100 30

Detection Current Level
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Group 7 Motor Parameters

Parameter Explanation Settings Default |Customer
~#07.00 | Motor Rated Current 23-120% FLA 100
~07.01 | Motor No-Load Current 0-99% FLA 40
~#07.02 | Torque Compensation 0.0-10.0 0.0
~#07.03 | Slip Compensation Gain 0.00-10.00 0.00

0: Disable
, 1: Auto-tuning R1 (Motor does not run)
07.04 | Motor P ter Auto-T 0
o olor Farameter Alfo-TuUning 2: Auto-tuning R1 + No-load current
(with running motor)
07.05 Motor Line-to-line Resistance R1 0-65535 mQ 0
(Motor 0)
07.06 | Motor Rated Slip (Motor 0) 0.00-20.00 Hz 3.00
07.07 | Slip Compensation Limit 0-250% 200
07.08 | [orque Compensation Time 15 o1 10 g sec. 0.10
Constant
o7.00 |3 0.05-10.00 sec 0.20
' Compensation Time Constant ' ' ' '
07.10 A_ccumul_ated Motor Operation 0-1439 Min. 0
Time (Minute)
07.11 A_ccumulated Motor Operation 0-65535 Day 0
Time (Day)
: Disabl
07.12 Motor PTC Overheat Protection 0: Disable 0
1: Enable
07.13 Motor PTC F_’rotectlon Input 0-9999 (*2 ms) 100
Response Time
07.14 Motor PTC Overheat Protection 0.1-10.0 V 24
Level
07.15 Motor PTC Overheat Warning 01-10.0 V 192
Level
07.16 Motor PTC Overheat Reset Delta 01-5.0 V 06
Level
0: Warn and ramp to stop
07.17 Motor PTC Overheat Action 1: Warn and coast to stop 0
2: Warn and keep operating
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Parameter Explanation Settings Default |Customer
08.00 DC Brake Current Level | 0-100% 0
08.01 |DCBrakeTimeduring 44 g sec, 0.0

Start-Up
0g.02 |DCBrakeTimeduring |4 600 sec. 0.0
Stopping
08.03 Start-point for DC Brake | 0.00-400.0 Hz 0.00
0: Operation stops (coast to stop) after
momentary power loss
1: Operation continues after momentary power
Momentary Power Loss loss, speed search starts with the last
08.04 . 0
Action frequency
2: Operation continues after momentary power
loss, speed search starts with the minimum
frequency
08.05 |Maximum Allowable 0.1-20.0 sec. 2.0
Power Loss Time
0: Disable
1: Speed search starts with the last frequency
08.06 gz:;acﬁlock Speed command 1
2: Speed search starts with the minimum output
Frequency (Pr.01.05)
Base Block Time for
08.07 Speed Search (B.B.) 0.1-5.0 sec. 0.5
08.08 Current Limit for Speed 30-200% 150
Search
w08.09 | SIIP Freauency TUPRer | g 55_400.00 Hz 0.00
w0810 | SIIP Freauency TLower | g 54_400,00 Hz 0.00
w0811 | SIIP Freauency 2 Upper | o 55_400.00 Hz 0.00
w0812 | 2KIP Frequency 2Lower | g 55_400,00 Hz 0.00
w08.13 | >KIP Frequency 3 Upper | g 540000 Hz 0.00
w08.14 | PKIP Frequency 3Lower | g 400,00 Hz 0.00
08.15 Number of Auto-restarts 0-10 0
after Fault
Auto-reset Time for
08.16 Restart after Fault 0.1-6000 sec. 60.0
: . 0: Disable Energy-saving operation
08.17 | Auto-energy Saving 1: Enable Energy-saving operation 0
0: AVR function enable
08.18 Automatic Voltage 1: AVR function disable 0
' Regulation (AVR) 2: AVR function disable for deceleration
3: AVR function disable for stop
Compensation
~08.20 | Coefficient for Motor 0.0-5.0 0.0
Instability
08.21 DC Curr'ent Level during 0-100% 0
Preheating
08.22 DCICurrent Cygle Time 0-100% 0
during Preheating
0 : No function
08.23 | Fire mode 1 : Forward running 0
2 : Reverse in reverse
08.24 |Operating Frequency | 54 440 00 Hz 60.00
during Fire Mode
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Parameter

Explanation

Settings

Default

Customer

08.25

Number of Fire Mode
Actions

Refer to parameter description

Read only
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Group 9 Communication Parameters

Parameter Explanation Settings Default Customer
~09.00 | Communication Address 1-254 1
0: Baud rate 4800 bps (bits / second)
1: Baud rate 9600 bps (bits / second)
2: Baud rate 19200 bps (bits / second)
3: Baud rate 38400 bps (bits / second)
0
1
2

~09.01 | Transmission Speed

: Warn and keep operating

: Warn and ramp to stop

~#09.02 | Transmission Fault Action
: Warn and coast to stop

3: No warning and keep operating

0.0-120.0 sec.
#09.03 | Time-out Detection -0 Sec 0.0
0.0: Disable

0: 7,N,2 (Modbus, ASCII)
: 7,E,1 (Modbus, ASCII)
: 7,0,1 (Modbus, ASCII)
: 8,N,2 (Modbus, RTU)

: 8,E,1 (Modbus, RTU)

: 8,0,1 (Modbus, RTU)

: 8,N,1 (Modbus, RTU)

: 8,E,2 (Modbus, RTU)

: 8,0,2 (Modbus, RTU)

: 7,N,1 (Modbus, ASCII)
10: 7,E,2 (Modbus, ASCII)
11:7,0,2 (Modbus, ASCII)

~#09.04 | Communication Protocol

© 00 N O O b W DN =

~#09.07 | Response Delay Time 0-200 (1 unit=2 ms.) 1
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Group 10 PID Control Parameters

Selection

1: Parallel mode

Parameter Explanation Settings Default [Customer
0: Disable PID operation
1: Digital keypad UP/DOWN keys
10.00 PID Set Point Selection 2: Reserved 0
3: Reserved
4: PID set point (Pr.10.11)
0: Positive PID feedback from external
terminal AVI (0-10 Vbc)
1: Negative PID feedback from external
10.01 Input Terminal for PID terminal AVI (0-10 Vbc) 0
' Feedback 2: Positive PID feedback from external
terminal ACI (4-20 mA)
3: Negative PID feedback from external
terminal ACI (4-20 mA)
~10.02 | Proportional Gain (P) 0.0-10.0 1.0
»10.03 | Integral Time (1) 0.00-100.0 sec. (0.00=disable) 1.00
~10.04 | Differential Time (D) 0.00-1.00 sec. 0.00
10.05 Upper Bound for Integral 0-100% 100
Control
10.06 | PID Filter Time 0.0-2.5 sec. 0.0
10.07 P.ID_Output Frequency 0-110% 100
Limit
10.08 | PID Feedback Signal 0.0-3600.0 sec. 60.0
Detection Time
0: Warn and ramp to stop
10.09 E_rroneous_ PID Feedback 1: Warn and coast to stop 0
Signal Action
2: Warn and keep operation
Gain Over the PID
10.10 Detection Value 0.0-10.0 1.0
~10.11 | PID Set Point Value 0.00—-400.00 Hz (valid when Pr.10.00=4) 0.00
10.12 | PID Deviation Level 0.0-100.0% 10.0
10.13 | PID Deviation Detection 14 4_300 ¢ sec, 5.0
Time
10.14 Sleep Detection Time 0.0-6550 sec. 0.0
10.15 | Sleep Frequency 0.00 to Fmax Hz 0.00
10.16 | Wake-up Frequency 0.00 to Fmax Hz 0.00
10.17 | PID Offset 0.00-60.00 Hz 0.00
10.18 Feedb.ack of PID Physical 1.0-99.9 99.9
Quantity Value
i : ial
1019 |PID Calculation Mode 0: Serial mode 0
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Parameter Explanation Settings Default |Customer
0: Warn and keep operating
1: Warn and coast to stop
2: Warn and ramp to stop
3: Ramp to stop and restart after Pr.10.21
Erroneous PID Feedback delay time (No display of error and
10.20 o . i 0
Deviation Level Action warning)
4: Ramp to stop and restart after Pr.10.21
delay time. The number of times of restart
is limited by Pr.10.50 (Number of Times of
Restart after PID Fault).
Restart Delay Time after
10.21 Erroneous PID Deviation 0-9999 sec. 60
Level
~#10.22 | Set Point Deviation Level | 0-100% 0
Detection Time of Set
#10.23 | piint Deviation Level 0-9999 sec. 10
Deviation Level of Liquid o
~#10.24 Leakage 0-50% 0
Liquid Leakage Change 400 (- A
~#10.25 Detection 0-100% (O: disable) 0
Time Setting for Liquid o
~10.26 Leakage Change 0.1-10.0 sec. (0: disable) 0.5
0: Disable
Multi-Pump Control 1: Fixed Time Circulation (alternative
10.35 Mode operation) 0
2: Fixed quantity control (multi-pump
operating at constant pressure)
0: Multi-pump control mode is disabled
10.36 Multi-pump ID 1: Master 0
2—4: Slave
Multi-pump’s Fixed Time :
~#10.37 Circulation Period 1-65535 (minute) 60
Frequency to Start
~10.38 Switching Pumps 0.00 Hz—Fmax 60.00
Time Detected When
~»10.39 |Pump Reaches the 0.0-3600.0 sec. 1
Starting Frequency
Frequency to Stop .
~10.40 Switching Pumps 0.00 Hz—Fmax 48.00
Time Detected When
~10.41 [Pump Reaches the 0.0-3600.0 (sec.) 1.0
Stopping Frequency
w1042 |PUMP'S Frequency at Time-1q o4 1y, £oay 0.00
out (Disconnection)
bit0: Determines whether the erroneous pump
switches to an alternative pump when an
10.43 | Pump’s Error Treatment error occurs in the running pump 1
0: All pumps stop
1: Switch to an alternative pump
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Parameter Explanation

Settings

Default

Customer

bit1: Determines the erroneous pump to be in
a standby or stop status after reset
0: Set the erroneous pump to be in a standby
status after reset
1: Set the erroneous pump to be in a stop
status after reset
bit2: Determines whether the master pump
received the RUN command or not when
an error occurs in the running pump
0: When an error occurs in the running pump,
the master pump does not receive the RUN
command
1: When an error occurs in the running pump,
the master pump can choose to run with an
alternative pump, instead of the erroneous

pump

Selection of Pump’s Start-

10.44
up Sequence

0: By pump ID #
1: By running time.

Running Time of Multi-
~#10.45 |pump Under Alternative
Operation

0.0-360.0 sec.

60.0

Specify the Setting for
~#10.49 | Pr.10.12 [PID Deviation
Level]

0: Use the existing setting (default), and
check for any error per the feedback
deviation

1: Set the low water pressure percentage (%),
and check for any error per the physical
quantity feedback.

Number of Times of

~10.50 Restart after PID Fault

0-1000 times
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4.2 Parameter Settings for Applications

Speed Search

Ny . Related
Applications Purpose Functions Parameters
Windmills. windin Before the free-running motor stops
L 9 Restart a free-running completely, the AC motor drive auto-searches
machines, fans and all : 08.04-08.08
. . motor the motor speed and accelerates when its
inertia loads .
speed is the same as the motor speed.
DC Brake before Running
Iy . Related
Applications Purpose Functions Parameters
Windmills, fans, pumps . . . .
. If the running direction of the free-running
and others rotate freely |Keep the free-running . 08.00,
. . motor is not steady, execute DC brake before
without power due to motor at standstill 08.01
. start-up.
wind or flow
Energy Saving
i . Related
Applications Purpose Functions Parameters
. . Save energy when the AC motor drive runs at
Punching machines,
Save energy and reduce |constant speed, yet has full power
fans, pumps and Lo : . - 08.17
- . vibration acceleration and deceleration. For precision
precision machinery ; . L
machinery, it also helps reduce vibration.
Eight-step Speed Operation
N . Related
Applications Purpose Functions Parameters
Conveying machiner Cyclic operation at multi- 13;2 CL?;r:rCOI)eaI%:t;ISJ?:tics)ﬁe:d s(ilrr;d?: Icnfngits o 04.06-04.08
ying y step speed A y y P 05.00-05.06
signals.
Switching Acceleration and Deceleration Time
Sy . Related
Applications Purpose Functions Parameters
Auto-turntable for Switch aclcelelranon and |When an AC motor drlvg drives two or more 01.09-01.12
convevina machiner deceleration time through | motors, it can reach a high-speed but still start 04.06-04.08
ying y external signal and stop smoothly. ' '
Overheating Warning
i . Related
Applications Purpose Functions Parameters
When an AC motor drive overheats, a
. - : ; 03.00,
Air conditioners Safety measure thermal sensor triggers the overheating
: 04.06-04.08
warning.
Operation Command
o . Related
Applications Purpose Functions Parameters
General application Select the control signal S)?tlgrcljatrsaﬁrncinnaqlostz: zrilvi?afigtm;gir 02.01,
PP source 9 P 04.06-04.08

RS-485.
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Frequency Hold

.. . Related
Applications Purpose Functions Parameters
General application Accelerat]on / Hold outpu} frequency during acceleration 04.06-04.08
deceleration pause / deceleration
Auto-restart after Fault
.. . Related
Applications Purpose Functions Parameters
Air conditioners, remote | For continuous and The AC motor drive can automatically
’ . . restart / reset up to 10 times after a fault 08.15, 08.16
pumps reliable operation
occurs.
Emergency Stop by DC Brake
— . Related
Applications Purpose Functions Parameters
The AC motor drive can use the DC
Emeraency stop without brake for emergency stop when a quick
High-speed rotors gency stop stop is needed without a brake resistor. 08.00-08.03
brake resistor o ) .
Take motor cooling into consideration
when using DC braking often.
Over-torque Setting
.. . Related
Applications Purpose Functions Parameters
Set the over-torque detection level.
: When OC stall, OV stall or over-torque
To protect machines and . . .
Pumps, fans and : : occurs, the drive automatically adjusts
for continuous / reliable . . 06.00-06.05
extruders . the output frequency. It is suitable for
operation . .
machines like fans and pumps that
require continuous operation.
Upper / Lower Limit Frequency
Ny . Related
Applications Purpose Functions Parameters
When you cannot provide the upper /
Pumos and fans Control the motor speed |lower limit, gain or bias from external 01.07
P within upper / lower limit  |signals, you can set the limits in the AC 01.08
motor drive.
Skip Frequency Setting
.. . Related
Applications Purpose Functions Parameters
The AC motor drive does not run at
Pumps and fans To prevent n_1ach.|ne constant speed in the skip frequer_wcy 08.09-08.14
resonance vibration range. You can set up to three skip
frequency ranges.
Carrier Frequency Setting
Applications Purpose Functions Related
Parameters
General application Reduce noise Increase the carrier frequency to reduce 02.03

motor noise.
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running status

signal for an external system or control
wiring.

.. . Related
Applications Purpose Functions Parameters
When the frequency command is lost
Air conditioners For continuous operation becausel of a §ystem ma]funchon, the AC 02.06
motor drive still runs. Suitable for
intelligent air conditioners.
Output Signal during Running
.. . Related
Applications Purpose Functions Parameters
Signal available to stop braking (brake
General application; Provide a signal for release) when the AC motor drive is
: . . o : 03.00
mechanical brake running status running. (This signal disappears when
the AC motor drive is free-running.)
Output Signal in Zero Speed
Applications Purpose Functions Related
PP P Parameters
When the drive’s output frequency is
General application; Provide a signal for lower than the minimum output 03.00
machine tools running status frequency, gives a signal for an external '
system or control wiring.
Output Signal at Set Frequency
Iy . Related
Applications Purpose Functions Parameters
When the drive’s output frequency
C . : reaches the set frequency (from the
General application; Provide a signal for . .
. . frequency command), gives a signal for 03.00
machine tools running status o
an external system or control wiring
(frequency reached).
Output Signal at Over-torque
i . Related
Applications Purpose Functions Parameters
When the motor over-torque is larger
Machine tools, fans, To protect machines and |than the drive's setting level, gives a 03.00,
pumps, and extruders |for reliable operation signal to prevent the machine from 06.04-06-05
damage due to load.
Output Signal at Low Voltage
i . Related
Applications Purpose Functions Parameters
When low voltage is detected after the
General application Provllde a signal for motor detects the P-N voltages, gives a 03.00
running status signal for an external system or control
wiring.
Output Signal at Desired Frequency
i . Related
Applications Purpose Functions Parameters
When the drive’s output frequency
General application Provide a signal for reaches the desired frequency, gives a 03.00-03.02
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Output Signal for Base Block

wiring.

.. . Related
Applications Purpose Functions Parameters
. : When executing a Base Block, gives a
C Provide a signal for .
General application . signal for an external system or control 03.00
running status e
wiring.
Overheating Warning for Heat Sink
i . Related
Applications Purpose Functions Parameters
When the heat sink overheats, gives a
General application For safety signal for an external system or control 03.00
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4.3 Description of Parameter Settings

Group 0: User Parameters
# You can set this parameter during operation.

X A c Motor Drive Identity Code

Settings Read Only Default: ##
AC Motor Drive Rated Current Display

Settings Read Only Default: #.#

[ Pr. 00.00 displays the AC motor drive identity code. The identity code includes the capacity, rated current,
rated voltage and the maximum carrier frequency. The following table explains the identity code.

[ Pr.00.01 displays the rated current of the AC motor drive. You can use it to check if the AC motor drive is

correct.
230V Series
kw 0.2 0.4 0.75 1.5 2.2
HP 0.25 0.5 1.0 2.0 3.0
Pr.00.00 0 2 4 6 8
Rated Output Current (A) 1.6 25 4.2 7.5 11.0
Max. Carrier Frequency 12 kHz
460V Series
kW 0.4 0.75 1.5 2.2 4.0
HP 0.5 1.0 2.0 3.0 5.5
Pr.00.00 3 5 7 9 11
Rated Output Current (A) 1.5 25 4.2 5.5 9.0
Max. Carrier Frequency 12 kHz
m Parameter Reset
Default: 0
Settings Parameter can be read/written

0

1 All parameters are read-only
8 Keypad lock
9

Reset all parameters to defaults (50Hz, 230V/400V or 220V/380V depending on
Pr.00.12)

10  Reset all parameters to defaults (60Hz,-220V/440V)
9 or 10: Resets all parameters to defaults when the parameter settings are abnormal.
L 9: Resets all parameters to defaults for 50 Hz; the base voltage depends on the Pr.00.12 settings.

L 1: All parameters are read-only and you cannot change any parameter settings. Err displays when you enter
any input. To write all parameters, set Pr.00.02 = 0.

WK ~ Start-up Display Selection

Settings 0 Display the frequency command value (F)
1 Display the actual output frequency (H)

Default: 0

2 Display the output current in Amps supplied to the motor (A)
3 Display the content of the user-defined unit (U)
4 FWD/REV command

L Determines the start-up display page after power is applied to the drive.
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VK23~ Content of Multi-function Display

Default: 0
Settings 0 Display the content of the user-defined unit (U) m
Display the counter value that counts the number of pulses on
1 TRG terminal (c) B
2  Display status of multi-function input terminals giiiii
3 Display the actual DC bus voltage in Vbc for the AC motor drive m
Display the output voltage in Vac for terminals U/T1, V/T2, W/T3
4 to the motor. (E) m
5 Display the PID analog feedback signal value in % (b) m
Display the power factor angle in ° for terminals U/T1, V/T2,
6 W/T3 to the motor (n) m
Display the output power in kW for terminals U, V and W to the
! motor. (P) m
8 Display the setting values for PID control and feedback signal. m
9 Display the signal of the AVI analog input terminal (V). m
Display the signal of the ACI analog input terminal that
10 corresponds to 0—-100% (mA/V) (i). m
11 Display the temperature of the IGBT in °C (h) m
When you set Pr.00.03 to 3, the display is according to Pr.00.04.
m ~ User-defined Coefficient K Unit: 0.1
Settings 0.1-160.0 Default: 1.0
L] Determines the multiplying factor (K) for the user-defined unit.
The display value is calculated as follows:
User-defined unit (U) = Output frequency (H) * User-defined Coefficient (K) (Pr.00.05)
OOl Software Version
Settings Read Only Default: #.##
00.07 Reserved
L3l Password Input Unit: 1
Settings 0-9999 Default: 0

[ Displayed value 0-2 is the number of wrong password attempts.

[ Enter the password that is set in Pr.00.09. Enter the correct password here to enable changing parameter
settings. You are limited to a maximum of three attempts. After three consecutive failed attempts, a blinking
“codE” appears. You must restart the AC motor drive before you can try again to enter the correct password.

VKO I Set Password Unit: 1

Settings 0-9999 Default: 0

Sets a password to protect your parameter settings.
If the display shows 0, no password is set or the password is correctly set in Pr.00.08. You can then change all
parameters, including Pr.00.09.
The first time you can set a password directly. After successfully setting the password, the display shows 1.
Be sure to record the password for later use.
To cancel the parameter lock, set Pr.00.09 to O after entering the correct password in Pr.00.08.
The password consists of between 1-4 digits.

You can re-enable the password after decoding with Pr.00.08:

Method 1: Enter the original password in Pr.00.09 again (or you can enter a new password; be sure to record it).
Method 2: Restart the drive to re-enable the password function.
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Method 3: Enter any value that is not the password in Pr.00.08. (Pr.00.08 displays End regardless of whether the
password is entered correctly.)

Password Decode Flow Chart

Pr.00.08
Enter password

)

Is the password correct?

NO
| ves
Displays “0" 3 chances to enter the correct
when you enter password.
_CorreCt password 1sttime displays "1" if the
into Pr.00.08. password is incorrect.

2nd time displays "2", if the
i’: password is incorrect.
END 3rd time displays "codE"
(blinking).

If you enter the wrong
password three times, the
keypad is locked.

Turn the power OFF/ON to
re-enter the password.

mControl Mode

Default:

0

Display 0 V/F Control
1 Vector Control

B

Determines the control method for the AC motor drive.

V/F Control: (Voltage/Frequency Control)
The V/F control is a constant value control mode. In this control mode, frequency decreasing and magnetic

B

field increasing are under control. But as the frequency decreases, a problem rises: the insufficiency of motor’s
torque in a weaken low frequency magnetic field. To solve this problem, set Pr.07.02 Torque Compensation to

compensate torque then to have the best operating performance. Common applications are water pumps,
conveyors, compressors and treadmills.

L Vector Control:

The vector control mode can eliminate the relationship between the field current vector and the armature flux,
and auto-tune the torque compensation and slip compensation to increase the dynamic response of the motor
drive. Common applications are textile equipment, printing equipment, crane equipment and drilling machinery.

B

Related parameter: Pr.07.02 Torque Compensation.

IERE eserved

m50 Hz Base Voltage Selection

Default: 0

Settings 0 230Vv/400V
1 220V/380V

[ Determines the base voltage for 50 Hz.
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mUser-defined Value (corresponds to maximum operating frequency Pr.01.00)

Settings 0-9999 Default: 0

When Pr.00.13 is not set to 0, “F” automatically disappears in frequency mode and the rightmost digit blinks.
The ranges for many functions display according to Pr.00.13, including the UP/DOWN key on keypad
potentiometer, multi-step speed function, and JOG function.

When Pr.00.13 is not set to 0, and the frequency source is from communications, use Pr.02.18 to change the
frequency command instead of using communication address 2001H.

m Decimal Place of User-defined Value

Settings 0-3 Default: 0

Sets the place of decimal point for Pr.00.13.
L) Example: If you want to set the user-defined value to 10.0, set Pr.00.13 to 100 and Pr.00.14 to 1.
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Group 1: Basic Parameters
# You can set this parameter during operation.

mMaximum Output Frequency (Fmax) Unit: 0.01
Settings 50.00—400.0 Hz Default: 60.00

[ Determines the AC motor drive’s Maximum Output Frequency. All the AC motor drive frequency command
sources (analog inputs 0—10 V and 4-20 mA) are scaled to correspond to the output frequency range.

mMotor Rated Frequency (Fbase) Unit: 0.01

Settings 0.10-400.0 Hz Default: 60.00

Set this value according to the rated motor frequency as indicated on the motor nameplate. The Maximum
Voltage Frequency determines the V/F curve ratio. For example, if the drive is rated for 460 Vac output and
you set the maximum voltage frequency to 60 Hz, the drive maintains a constant ratio of 7.66 V/Hz (460 V / 60
Hz = 7.66 V/Hz). This parameter value must be equal to or greater than the Mid-Point Frequency (Pr.01.03).

AN 72l Motor Rated Voltage (Vbase) Unit: 0.1
Settings 230V series 0.1-255.0V Default: 220.0
460V series 0.1-510.0V Default: 440.0

L For 230V series, the default is 220.0 V; for 460V series, the default is 440.0 V.

[ Sets the maximum output voltage. The setting must be smaller than or equal to the rated motor voltage as
indicated on the motor nameplate.

AN X I \id-Point Frequency (Fmid) Unit: 0.01
Settings  0.10-400.0Hz Default: 1.50

Sets the Mid-Point Frequency of any V/F curve. This setting determines the V/F ratio between the Minimum
Frequency and the Mid-Point frequency.

R Vvio-Point Voltage (Vmid) Unit: 0.1

Settings 230V series 0.1-255.0V Default: 10.0
460V series 0.1-510.0V Default: 20.0

For 230V series, the default is 10.0 V; for 460V series, the default is 20.0 V.

Sets the Mid-Point Voltage of any V/F curve. This setting determines the V/F ratio between the Minimum
Frequency and the Mid-Point Frequency.

Minimum Output Frequency (Fmin) Unit: 0.01
Settings 0.10—-400.00 Hz Default: 1.50

Sets the Minimum Output Frequency of the AC motor drive. This parameter must be equal to or less than the
Mid-Point Frequency (Pr.01.03).

mMinimum Output Voltage (Vmin) Unit: 0.1

Settings 230V series 0.1-255.0V Default: 10.0
460V series 0.1-510.0V Default: 20.0

Ll For 230V series, the default is 10.0 V; for 460V series, the default is 20.0 V.
L Sets the Minimum Output Voltage of the AC motor drive. This parameter must be equal to or less than the Mid-

Point Voltage (Pr.01.04).

The settings for Pr.01.01-Pr.01.06 must meet the condition of Pr.01.02 > Pr.01.04 > Pr.01.06 and Pr.01.01 >
Pr.01.03 > Pr.01.05.

(kI yaal Output Frequency Upper Limit Unit: 0.1

Settings 0.1-120.0% Default: 110.0

This parameter must be equal to or greater than the Output Frequency Lower Limit (Pr.01.08). The Maximum
Output Frequency (Pr.01.00) is equal to 100%.

The Output Frequency Upper Limit value = (Pr.01.00 * Pr.01.07) /100.

B
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o 01 .|98 01.07
utput Frequency Output Frequency
Voltage Lower Limit Upper Limit
01.02 |f---mmmmo{-mmmmmmmmeo oo
Maximum i
Output |
Voltage i
01.04 foooemfeaees :
Mid-point ! !
Voltage ! - i
i The limitof |
<+——— Output >
! Frequency | !
01.06 |+ i | Frequency
yinimum 01.05 01.03 01.01 01.00
utpu Minimum Mid-point Maximum Voltage  Maximum
Voltage Output Freq. Frequency Output
Freq. (Base Frequency) Frequency
V/fCurve
(i J: 3 Output Frequency Lower Limit Unit: 0.1
Settings 0.0-100.0% Default: 0.0

3 The Output Frequency Lower Limit value = (Pr.01.00 * Pr.01.08) / 100.
The Upper / Lower Limits are to prevent operation faults and machine damage.

If the Output Frequency Upper Limit is 50 Hz and the Maximum Output Frequency (Pr.01.00) is 60 Hz, the
Output Frequency will be limited to 50 Hz.

If the Output Frequency Lower Limit is 10 Hz, and the Minimum Output Frequency (Pr.01.05) is 1.0 Hz, then
any command frequency between 1.0-10 Hz generates a 10 Hz output from the drive. If the command
frequency is less than 1.0 Hz, the drive is in ready status without output.

If the Output Frequency Upper Limit is 60 Hz and the Maximum Output Frequency (Pr.01.00) is 60 Hz, the
maximum output frequency will not be larger than 60 Hz even executing slip compensation. If the output
frequency must be larger than 60 Hz, adjust the output frequency upper limit or increase the maximum
operation frequency.

BE

B

B

~ Acceleration Time 1 (Taccel 1) Unit: 0.1/0.01
~ Deceleration Time 1 (Tdecel 1) Unit: 0.1/0.01
~ Acceleration Time 2 (Taccel 2) Unit; 0.1/0.01
~ Deceleration Time 2 (Tdecel 2) Unit: 0.1/0.01

Settings 0.1-600.0 sec. / 0.01-600.00 sec. Default: 10.0
You can switch the acceleration/deceleration time 1 or 2 by setting the external terminals MI2—-MI4 to 7.

I I Acceleration / Deceleration Time Unit

Default: 0
Settings 0 Unit: 0.1 sec.
1 Unit: 0.01 sec.
[L] Use the Acceleration Time to determine the time required for the AC motor drive to ramp from 0.0 Hz to

Maximum Output Frequency (Pr.01.00). Use the Deceleration Time to determine the time required for the AC
motor drive to decelerate from the Maximum Output Frequency (Pr.01.00) down to 0 Hz.

LLJ You select the Acceleration/Deceleration Time 1, 2 with the Multi-function Input Terminals Settings. The
defaults are Acceleration Time 1 / Deceleration Time 1.

[L] The setting for Pr.01.19 changes the time unit of Pr.01.09-Pr.01.12, Pr.01.13, and Pr.01.14, further changing
the setting range of the acceleration / deceleration time.

4-32



.
.

Chapter 4 Parameters [ VFD-EL-W

Frequency
01.00
Max. output
Frequency |~~~ TTTTTTTTTTTTTTG f
setting i
operation - >
frequency i i
A
01.05 ! !
Min. output i i
frequency 3 L 4
0Hz 1 Accel.Time | R B i Decel. Time
W otoofoiii o0l 01.12]
| ! Thedefinitionof |
! ! Accel./Decel. Time |
i Resulting ' Resulting
|‘ " >
i Accel. Time i i~ Decel. Time
e

Time

01.13

# Jog Acceleration Time Unit: 0.1/0.01
Settings 0.1-600.0/0.01-600.0 sec. Default: 1.0
~ Jog Deceleration Time Unit: 0.1/0.01
Settings 0.1 to0 600.0/0.01 to 600.0 sec. Default: 1.0
~ Jog Frequency Unit: 0.01
Settings 0.10 to 400.0 Hz Default: 6.00

[ Use only external terminal JOG (setting M2, MI3 or MI4 to 8). When the Jog command is ON, the AC motor
drive accelerates from the Minimum Output Frequency (Pr.01.05) to the Jog Frequency (Pr.01.15). When the
Jog command is OFF, the AC motor drive decelerates from the Jog Frequency to zero. The
acceleration/deceleration time is set by the Jog Acceleration/Deceleration time (Pr.01.13, Pr.01.14).

[ The drive must be stopped before using the JOG command. During Jog operation, other operation commands
are not accepted, except FORWARD/REVERSE commands.

Frequency

01.15
JOG

Frequency

01.05

Min. output
frequency

0 Hz

JOG Accel. Time JOG Decel. Time

<

01.13 (01.14 |

The definition of JOG Accel./Decel. Time

v

Time

mAuto-Acceleration and Auto-Deceleration

Settings

0
1

Linear acceleration and linear deceleration
Auto-acceleration and linear deceleration.

Default: 0
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2 Linear acceleration and auto-deceleration.

3 Auto-acceleration and auto-deceleration (set by load)

4 Auto-acceleration and auto-deceleration (set by Acceleration/Deceleration Time
setting)

Ed with auto-acceleration and auto-deceleration it is possible to reduce vibration and shocks during starting and
stopping the load.
During auto-acceleration, the torque is automatically measured and the drive accelerates to the set frequency
with the shortest acceleration time and the smoothest starting current.
During auto-deceleration, the drive measures the regenerative energy and the motor is stopped smoothly with
the shortest deceleration time.
When this parameter is set to 4, the actual acceleration/deceleration time are equal to or greater than
Pr.01.09-Pr.01.12.

[ Auto-acceleration and auto-deceleration makes the complicated processes of tuning unnecessary. It makes
operation efficient and saves energy by acceleration without stalling and deceleration without using the brake
resistor.

3 In applications with the brake resistor or brake unit, it is not recommended to use auto-deceleration.

[\l VAl Acceleration S-Curve Unit: 0.1 /0.01
mDeceleration S-Curve Unit: 0.1 /0.01

Default: 0.0/ 0.00

Settings 0.0 S-curve disabled
0.1-10.0/0.01-10.00 S-curve enabled (10.0/10.00 is the smoothest)

L Ensure smooth acceleration and deceleration using an S-curve.
0: Disables the S-curve function.

0.1-10.0/0.01-10.00: Enables the S-curve function.
Setting the parameter to 0.1/0.01 gives the shortest S-curve and setting the parameter to 10.0/10.00 gives the
longest and smoothest S-curve.

L[] The following diagram shows that the original setting of the Acceleration and Deceleration Time is only for
reference when you enable the S-curve. The actual acceleration and deceleration time depends on the
selected S-curve (0.1 to 10.0). Pr.01.17 must be smaller than Pr.01.09 or Pr.01.11; Pr.01.18 must be smaller
than Pr.01.10 or Pr.01.12. Otherwise, the S-curve is invalid.

The total acceleration time = Pr.01.09 + Pr.01.17 or Pr.01.11 + Pr.01.17
The total deceleration time = Pr.01.10 + Pr.01.18 or Pr.01.12 + Pr.01.18

o 7

jo N\ i
4 <@
9 — @ —
e 5@ |

Disable S curve Enable S curve

Acceleration/deceleration Characteristics

m//Simple Positioning Stop Frequency 0 Unit: 0.01
Settings 0.00—400.00Hz Default: 0.00
//Simple Positioning Stop Frequency 1 Unit: 0.01
Settings 0.00—400.00Hz Default: 5.00
//Simple Positioning Stop Frequency 2 Unit: 0.01

Settings 0.00-400.00Hz Default: 10.00

4-34



Chapter 4 Parameters [ VFD-EL-W

WX » Simple Positioning Stop Frequency 3 Unit: 0.01
Settings 0.00-400.00Hz Default: 20.00
# Simple Positioning Stop Frequency 4 Unit: 0.01
Settings 0.00-400.00Hz Default: 30.00
# Simple Positioning Stop Frequency 5 Unit: 0.01
Settings 0.00-400.00Hz Default: 40.00
W13l » Simple Positioning Stop Frequency 6 Unit: 0.01
Settings 0.00—400.00 Hz Default: 50.00
A IVYEEl ~ Simple Positioning Stop Frequency 7 Unit: 0.01

Settings 0.00—400.00 Hz

Default: 60.00

The setting for Pr.01.20—Pr.01.27 must follow the condition below:
Pr.01.20 < Pr.01.21 < Pr.01.22 < Pr.01.23 < Pr.01.24 < Pr.01.25 < Pr.01.26 < Pr.01.27

If any two of the parameters (between Pr.01.20—Pr.01.27) have the same stop frequency, set their Delay Time

of Simple Positioning Stop to the same values.

~ Delay Time of Simple Positioning Stop 0 Unit: 0.01
Settings 0.00-600.00 sec. Default: 0.00
s3Il # Delay Time of Simple Positioning Stop 1 Unit: 0.01
Settings 0.00-600.00 sec. Default: 0.00
[\ I<{\ Il Delay Time of Simple Positioning Stop 2 Unit: 0.01
Settings 0.00-600.00 sec. Default: 0.00
01.31 ~ Delay Time of Simple Positioning Stop 3 Unit: 0.01
Settings 0.00-600.00 sec. Default: 0.00
'A<Vl » Delay Time of Simple Positioning Stop 4 Unit: 0.01
Settings 0.00-600.00 sec. Default: 0.00
\AIKI # Delay Time of Simple Positioning Stop 5 Unit: 0.01
Settings 0.00-600.00 sec. Default: 0.00
W\ I7 I ¥ Delay Time of Simple Positioning Stop 6 Unit: 0.01
Settings 0.00-600.00 sec. Default: 0.00
I Delay Time of Simple Positioning Stop 7 Unit: 0.01
Settings 0.00-600.00 sec. Default: 0.00

B

This is valid only when Pr.02.02 motor stop method is set to 4: simple positioning stop.

B

to each other. Below is their corresponding.

(Pr.01.20, Pr.01.28)
(Pr.01.21, Pr.01.29)
(Pr.01.22, Pr.01.30)
(Pr.01.23, Pr.01.31)
(Pr.01.24, Pr.01.32)
)
)
)

(Pr.01.25, Pr.01.33
(Pr.01.26, Pr.01.34
(Pr.01.27, Pr.01.35

The settings 0—7 for Pr.01.20—Pr.01.27 must work with the settings 0—7 for Pr.01.28—Pr.01.35 and correspond

The function of Pr.01.28—Pr.01.35 is simple positioning. Speed starts to decelerate after the time set at

Pr.01.28—Pr.01.35 elapses. The accuracy of positioning is self-assessed by user.
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: t
W X M 12
120
S=nx w n=fx—
2 p
s: operation distance (revolution) n: rotation speed (revolution/ minute)
n: rotation speed (revolution/second) p: number of poles in the motor
t_: delay time (second) f: operation frequency (Hz)
t, : deceleration time (second)

The value of t_in the equation above describes as below.

When the slope is negative (11 > t2) When the slope is positive (11 < t2)

t, =r1+i@jx[xj —rJ:xﬁf%\_x[r: -4)

1/

As shown in the figure below, assume that the radius of the four-pole motor is r and rotation speed is n (RPM).
n

v/"

Example 1

When the motor swivel table rotates at 50 Hz, and Pr.02.02 = 4 [Simple Positioning Stop; E.F.: coast to stop], and
Pr.01.26 = 50 Hz [Simple Positioning Stop Frequency 6], and its corresponding Pr.01.34 = 2 sec. [Delay Time of
Simple Positioning Stop 6], then the deceleration time from 50 Hz to 0 Hz is 10 seconds.

After executing the stop command, Simple Positioning Stop activates, its rotation speed is
n =120 x 50 / 4 (revolution / minute) = 25 (revolution / second)
The number of revolution of the swivel table = (25 x (2 + 12)) / 2 = 175 (revolutions)
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fm=z
)

: t
A T 10=zec

Therefore, the motor’s operation distance after executing the stop command = number of revolutions x
circumference = 175 x 2 Tir. It also menas that the swivel table goes back to the top after 175 revolutions.

Example 2

Assume that the motor swivel table rotates at 1.5 Hz, and Pr.01.22 = 10 Hz [Simple Positioning Stop Frequency 2],
and Pr.01.30 = 10 sec. [Delay Time of Simple Positioning Stop 2], then the deceleration time from 60 Hz to 0 Hz is
40 seconds.

The delay time at stop for 1.5 Hz is 1.5 second; the deceleration time from 1.5 Hz to 0 Hz is 1 second.

After executing the stop command, Simple Positioning Stop activates, its rotation speed is
n =120 x 1.5/ 4 (revolution / minute) = 1.5/ 2 (revolution / second)
The number of revolution of the swivel table = (1.5/2 x (1.5 + 2.5)) / 2 = 1.5 (revolutions)

fihn
15

a 1.55ecC l4"15:&:[:"I

Therefore, the motor’s operation distance after executing the stop command = number of revolutions x
circumference = 1.5 x 2 Tir. It also means the swivel table stops after running 1.5 revolutions.
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Group 2: Operation Method Parameters
# You can set this parameter during operation.

A~ First Master Frequency Command Source

| 0200 |
Default: 0
| 0209 |

~ Second Master Frequency Command Source

Default: 0
0: Digital keypad UP/DOWN keys or Multi-function Inputs UP/DOWN.
1: 0-10V from AVI
2: 4-20 mA from ACI
3: RS-485 (RJ45) communication
4: Digital keypad potentiometer

Sets the Master Frequency Command Source for the AC motor drive.

Pr.02.09 is only valid when you set one of Pr.04.06, Pr.04.07, or Pr.04.08 = 22. When setting 22 is activated,
the frequency command source is the setting for Pr.02.09. You can only enable only one of the first master
frequency command and second master frequency command sources at one time.

When using the AVI terminal, pay attention to the ACI / AVI dip switch location on the AC motor drive. If you
select ACI, the drive receives 4—20 mA analog current signal; if you select AVI, the drive receives 0—10 Vbc
analog voltage signal.

m A First Operation Command Source

Settings

Default: 0
Settings 0: Digital keypad
1: External terminals. Keypad STOP/RESET enabled.
2: External terminals. Keypad STOP/RESET disabled.
3: RS-485 communication. Keypad STOP/RESET enabled.
4: RS-485 communication. Keypad STOP/RESET disabled.
Sets the operation command source of the drive.
m//Combining the First and Second Master Frequency Commands
Default: 0
Settings 0: First Master Frequency Command Only
First Master Frequency + Second Master Frequency
2: First Master Frequency - Second Master Frequency
msmp Method
Default: 0
Settings 0: STOP: ramp to stop E.F.: coast to stop
1:  STOP: coast to stop E.F.: coast to stop
2:  STOP: ramp to stop E.F.: ramp to stop
3: STOP: coast to stop E.F.: ramp to stop
4: Simple positioning stop E.F.: coast to stop

This parameter determines how the motor is stopped when the AC motor drive receives a valid stop command
or detects an external fault.
Ramp to stop: The AC motor drive decelerates to the Minimum Output Frequency (Pr.01.05) according to the
deceleration time and then stops.
Coast to stop: The AC motor drive stops the output instantly and the motor coasts until it comes to a standstill.
[L] The motor stop method is usually determined by the characteristics of the motor load and how frequently it is
stopped.

(1) Itis recommended that you use “ramp to stop” for the safety of personnel or to prevent material from
being wasted in applications where the motor has to stop after the drive is stopped. Set the deceleration
time accordingly.

(2) If motor coasting is allowed or the load inertia is large, it is recommended that you use “coast to stop”.
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Example uses are blowers, punching machines, centrifuges and pumps.

Frequency Frequency
output output
frequency i frequency
motor ; motor
speed i speed
! Time Time
L i stops according td 1 ! free run to stop |
operation decel eration time operation P
command RUN STOP command RUN STOP
ramp to stop and free run to stop
Frequency Frequency
...................... frequency output or
™\ ., speed
frequency "u’/
motor output "
speed '0..’

stops according to free run to sto ‘
operation decel eration time operation P

command L command L
EF B EF ]

When Pr.02.02is setto 2 or 3 When Pr.02.02is setto 0 or 1
02.03 PWM Carrier Frequency Selection Unit: 1
Default: 8
Settings 2-12 kHz
[ Determines the PWM carrier frequency of the AC motor drive.
Carrier Acoustic Elgctromagnetic Heat Current
Frequency | Noise Noise orleakage |pjgsipation| Wave
current
2kHz Significant Minimal Minimal « p A Minimal
8kHz
12kHz Minimal |  Significant Significant Significant

From the table, you can see that the PWM carrier frequency has a significant influence on the electromagnetic
noise, AC motor drive heat dissipation, and motor acoustic noise. The PWM carrier frequency is decreased
automatically according to the ambient temperature and output current of the AC motor drives. It is used to
prevent the AC motor drive from overheating and thus extend the IGBT’s life. Increasing the PWM carrier
frequency may reduce the noise of motor operation, but interference measures have to be taken for the
consideration of overall wiring.
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[ Take VFDOO7EL21W(-1) as an example, assume that the ambient temperature is 40°C, the drive output
current must be controlled within 100% of the rated current. If the ambient temperature is 50°C, the drive
output current should not exceed 80% of the rated current. For other models in an ambient temperature of
50°C, the drive output current must be controlled within 100% of the rated current; for other models in an
ambient temperature of 60°C, the drive output current must be controlled within 80% of the rated current.

105

100

95
90
85
80
75
70
65
60

Rated current (%)

e e |

30

35

40 45 50 55 60 65
Ambient temperature ('C)

VFDOO7EL21W(-1) = ===« Other models

Take VFDOO7EL21W(-1) as an example, assume that the ambient temperature is 40°C, and default carrier
frequency is 8 kHz, then the drive output current reaches 100% of the rated current; if the carrier frequency is
12 kHz, the drive output current must be controlled within 80% of the rated current. If the ambient temperature
is 25°C, the installation method is single drive installation, and the carrier frequency is 12 kHz, then the drive
reaches 100% of the rated current.

120

100

60

40

Rated current (%)

20

0

P S — o —
80

IEmRNOTE|

—VFDOO7EL21W (-1) 40°C

7 8 9 10 11 12
Carrier Frequency (kHz)

===fge==_(Other models 40°C All models 25°C

Other models: VFDO02EL21W(-1), VFDOO4EL21W(-1), VFDO15EL21W(-1), VFD0O22EL21W(-1),
VFDOO4EL43W(-1), VFDOO7EL43W(-1), VFDO15EL43W(-1), VFD022EL43W(-1), VFDO40EL43W(-1)

mMotor Direction Control

Default: 0
Settings 0: Forward / Reverse operation enabled
1:  Reverse operation disabled
2:  Forward operation disabled
[ Disables one direction of rotation for the AC motor drive.
mPower-On Command and Run Command Source Modifies the Drive Operating Control
Default: 1

Settings

Start running when power is on.
Do not run when power is on.

When the source of the command changes, the drive’s operation remains the
same.

When the source of the command changes, the drive’s operation follows the new
command.

The motor drive can start to run at power on or after reset.

When the source of the command is a two-wire external terminal, the operating
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command changes as the external terminal’s status changes.

[ Determines the response of the drive at power-on and when the operation command source is changed.

Pr.02.05 Start lockout Operation status when operation command source is
o (Run when power is ON) changed

0 AC motor drive runs Keeps previous status

1 AC motor drive does not run Keeps previous status

2 AC motor drive runs Changes according to the new operation command
source

3 AC motor drive does not run Changes according to the new operation command
source

4 AC motor drive runs Changes as the external terminal’s status changes

L Use this parameter to determine whether the AC motor drive receives the operation command or not when the
operation command source is the external terminal, the operation command remains, and the AC motor drive
power is ON.

1. 0: The drive receives the operation command and runs immediately.

2. 1: The drive does not receive the operation command. To make the motor run, cancel the operation
command, and then input again.

3. 4:ltis an external terminal control setting when the motor drive restarts after an instantaneous power
failure. When the motor drive has an instantaneous power failure, the DC bus decreases to Lv. If you send
a command from the host computer while the DC bus is at Lv, and the operating command is still on
conductive trigger, the motor drive can be restarted.

Power-on:

When the operation command source is the external terminal and the operation command is ON (MI1-
DCM=closed), the AC motor drive operates according to Pr.02.05 after power is applied.
(1) When you set Pr.02.05 to 0 or 2 or 4, the AC motor drive runs immediately.
(2) When you set Pr.02.05 to 1 or 3, the AC motor drive remains stopped until the operation command is
received after the previous operation command is cancelled.

MI1-DCM (close) [ *  ON [OFF ON

power is applied OFF [ ON ' ;
output frequency i | ;
Pr.02.05=0 orzom——/itwm run \_/

output frequency
Pr.02.05=10r3

itwon't run
when power is applied |t heeds to received a run command
after previous command is cancelled

L) When the operation command source is not the external terminals, regardless of whether the AC motor drive
runs or stops, the AC motor drive operates according to Pr.02.05 if the two conditions below are both met.

1. The operation command source is changed to external terminal (Pr.02.01 = 1 or 2)
2. The status of the terminal and the AC motor drive are different.
And the operation of the AC motor drive will be:
1. When you set Pr.02.05 to 0 or 1, the status of the AC motor drive is not changed by the terminal status.
2. When you set Pr.02.05 to 2 or 3 or 4, the status of the AC motor drive is changed by the terminal status.
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MI1-DCM (close) | ON A ‘ OFF
Pr.02.01=0 RUN‘ ‘ RUN

| [BTOF| STOP

outputfrequency 1/ f/ﬁ-.\ 7

Pr.02.05=2or3or4— = A g e
' ' ; N This action will follow MI1/DCM

; ‘ or MI2/DCM status

© SR Mo { Pr.02.01=1o0r2 (ONis close/OFF is open)

command source

output frequency -/" A

Pr.02.05=0 or 1— i

When you set Pr.02.05 to 1 or 3, it does not guarantee that the motor will never run under this condition. It is
possible the motor may be set in motion by a malfunctioning switch.

X Loss of AC Signal (420 mA)

Settings

Default: 0
0: Decelerate to 0 Hz
1: Coast to stop and display “AErr”
2

:  Continue the operation according to the last frequency command
3: Continue the operation according to the setting at Pr.02.11.

[ Determines the action when ACI signal is lost.

[ 1: Display the warning message “AErr” on the keypad when the ACI signal is lost and execute the Pr.02.06
setting. When the ACI signal is recovered, the warning message atomically stops blinking. You can also press
“STOP/RESET” to clear the warning message.

7\ yaa Up/Down Mode

Default: 0
Settings 0: Digital keypad up/down keys mode
1: Based on Accel./ Decel. Time
2: Constant speed (according to Pr.02.08)
3: Pulse input unit (according to Pr.02.08)
Accel / Decel. Rate of Change of UP / DOWN Operation with Constant Unit: 0.01
Speed
Settings 0.01-10.00 Hz/2ms Default: 0.01

B

Determine the increase / decrease of the master frequency when operated through the multi-function inputs
and you set Pr.04.06—Pr.04.08 10 (Up command) or 11 (Down command).

Pr.02.07=0: Use the external terminal's UP/DOWN keys to increase or decrease the frequency. This is valid
only when the AC motor drive is running.

Pr.02.07=1: Increase and decrease the frequency by the acceleration and deceleration settings. This is valid
only when the AC motor drive is running.

Pr.02.07=2: Increase and decrease the frequency by Pr.02.08 settings.

Pr.02.07=3: Increase and decrease the frequency according to Pr.02.08 (unit: pulse input). Every ON after
OFF is regarded as an input pulse.

B B

BE

AL ~ Keypad Frequency Command Unit: 0.01
Settings 0.00—400.00 Hz Default: 60.00

Sets the frequency command or reads the keypad frequency command.
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M//Communication Frequency Command Unit: 0.01
Settings 0.00—400.00 Hz Default: 60.00

[ Sets the frequency command or reads the communication frequency command.

m Saving Keypad or Communication Frequency Command Selection

Default: 0
Settings 0: Save Keypad & Communication Frequency
1: Save Keypad Frequency Only
2: Save Communication Frequency Only
[ Saves the keypad or RS-485 frequency command.
mlnitial Frequency Selection (for Keypad & RS-485)
Default: 0
Settings 0 Current Frequency Command
1 Zero Frequency Command
2 Refer to Pr.02.15 to set up
BEZEERN itia! Frequency Setting (for Keypad & RS-485) Unit: 0.01
Settings 0.00-400.00 Hz Default: 60.00
L Determinates the frequency at stop.
Pr.02.14=0: The initial frequency is the current frequency.
Pr.02.14=1: The initial frequency is 0.
Pr.02.14=2: The initial frequency is the Pr.02.15 setting.
m Display the Master Frequency Command Source
Settings Read Only Default: Read Only
You can read the master frequency command source from this parameter.
Display Value Bit Function
1 bit0=1 The Master Frequency Command Source is the First Master Frequency
Source (Pr.02.00).
A The Master Frequency Command Source is the Second Master Frequency
2 bit1=1
Source (Pr.02.09).
4 bit2=1 |The Master Frequency Command Source is the Multi-function input.
(17 VAl Display the Operation Command Source
Settings Read Only Default: Read Only
You can read the operation command source from this parameter.
Display Value Bit Function
1 bit0=1 |Operation Command Source is the Digital Keypad
2 bit1=1 |Operation Command Source is the RS-485 communication
4 bit2=1 |Operation Command Source is the External Terminal (MI1)
8 bit3=1 |Operation Command Source is the Multi-function Input
mUser-defined Value 2 Setting
Settings 0—Pr.00.13 Default: 0

L Reads and writes the user-defined value settings. Changes the operation frequency when Pr.00.13 is not set
to 0 and frequency source is from communication.
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m User-defined Value 2

Settings Read only Default: 0

R

4-44

For example, assume that the frequency source is the first frequency + the second frequency command (the
first frequency source is the digital keypad and the second frequency source is AVI), the user-defined value 1
is set to 180.0 (Pr.00.13 is set to 1800; Pr.00.14 is set to 1).

When AVI=2V, the user-defined value is 36.0 [180.0/(2V/10V)], and the frequency is 12.0 Hz
[36.0/(180.0/60.0)].

When Pr.02.18=30.0, the frequency is 10.0 Hz [30.0/(60.0/180.0)].

At this time, the keypad displays 66.0 (36.0+30.0), and the output frequency is 22.0 Hz (12.0+10.0). If you read
the values by using the communication address, the values display as follows: 2102H and 2103H are 22.0 Hz;
0212H (Pr.02.18) is 30.0 Hz; 0213H (Pr.02.19) is 66.0.
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# You can set this parameter during operation.

XX [ Il Multi-function Output Relay (RA1, RB1, RC1)

Default: 8
Settings 0-25
Settings Function Description
0 No Function There is no function for the output terminals.
1 Indication During Run Active when the drive is ready or RUN command is ON.
Indication of Master . . .
2 Frequency Reached Active when the AC motor drive reaches the output frequency setting.
3 Zero Speed Active when Frequency command is lower than the Minimum Output
Frequency.
Active when the drive detects over-torque. Pr.06.04 sets the over-
4 Over-Torque Detection torque detection level, and Pr.06.05 sets the over-torque detection
time.
Base Block (B.B.) Active when the output of the AC mptor drive i§ shut.off Fiuring Ba§e
S o Block. You can force Base Block with the multi-function input (setting
Indication 09)
6 Low-Voltage Indication Active when low voltage (Lv) is detected.
7 Operation Mode Indication ;Aeci::/ii;/;/hen the operation command is controlled by the external
Active when the drive detects abnormal conditions; the contact will be
8 Fault Indication closed (example: oc, ov, oH1, oL, oL1, EF, cF3.0-5, HPF1, 2, 4, ocA,
ocd, ocn).
9 Desired Frequency Acti hen the desired f Pr.03.02) i hed
Reached ctive when the desired frequency (Pr.03.02) is reached.
Terminal Count Value
10 Reac;wed ! ) Active when the counter reaches the Terminal Count Value.
1 Preliminary Count Value | Active when the drive executes the external counter if the count value
Reached is equal to the setting value for Pr.03.06.
12 Over-volltage Stall Active when the Over-voltage Stall Prevention function is operating.
Prevention
13 Over-cu.rrent Stall Active when the Over-current Stall Prevention function is operating.
Prevention
When the IGBT overheats, it signals to prevent OH from turning off the
14 IGBT Overheat Warning | drive. When the temperature is higher than 85°C (185°F), it is ON.
When it is lower than 80°C (180°F), it is OFF.
15 Over-voltage Active when the DC bus voltage exceeds the setting level.
16 PID Feedback Error Active when the PID feedback signal is abnormal (refer to Pr.10.08 and
Pr.10.12).
17 Forward Command Active when the direction command is FWD.
18 Reverse Command Active when the direction command is REV.
19 Zero Speed Output Signal | Active when the drive is in standby or stop.
. Active when there is a communication warning (CExx, AoL2, AUE,
20 Warning FbE, SAVE).
Mechanical Brake Control
21 (ch;iraergclfreqzae:cy ontro Active when the output frequency > Pr.03.11. Deactivated when the
Reached) output frequency < Pr.03.12 after STOP command.
22 Drive Ready Active when the drive is on and no abnormality is detected.
23 Multi-pump System Error | If any error occurred on the drive for the multi-pump system, the RLY

Display (Only Master)

outputs.
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Settings Function Description
Preheating Function
24 Indicationg Active when the preheating function is enabled.
Fire Mode Indication Active when Ml is set to 27 or 28 (fire mode).

X “Active” means ON or low voltage.

03.01 Reserved

N
[¢)]

X1 V2 Desired Frequency Reached Unit: 0.01
Settings 0.00-400.0 Hz Default: 0.00

3 If you set a multi-function output terminal to function as Desired Frequency Reached (Pr.03.00—-Pr.03.01 = 09),
then the output is activated when the output frequency reaches the Pr.03.02 setting.

Frequency detecti
etection
master +92Hz R *4Hz range
frequencyf[ -t Ty $ “““““ )
detection ranget ' detection
desired | 4 L IN\L__v 2Hzrange
f waiting time ! i -
Or??%éency for ? ! l P * pc braking time
' oo oo during sto
flrequenc L L : g stop
AR -
- P Time
run/stop _| "ON! ] | OFF
master freq. attained OFF ‘ '| ON | ' OFF
(output signal) ! !
desired freq. attained OFF I ON I OFF
setting 03 zero speed indication _["gN| OFF [ToN |
setting 19 zero speed indication J ON l OFF I ON

output timing chart of multiple function terminals
when setting to frequency attained or zero speed indication

kX3 Reserved
(KN 179 Reserved
(KN L3 Terminal Count Value Unit: 1

Settings 0-9999 Default: 0

[ Sets the count value of the internal counter.

You can use the external multi-function input terminals on the control terminals to trigger the counter. When
the count reaches the setting value, the specified output terminal activates by setting one of the multi-function
input terminals (the count value resets after reaching the setting for Pr.03.05).

(JE=RNOTE|

When the display shows ¢555, the drive has counted 555 times. If the display shows c555e, it means that the
actual counter value is between 5,550 and 5,559.

(‘<X [ Preliminary Count Value Unit: 1

Settings 0-9999 Default: 0

When the counter value counts from c¢1 to this setting value, the corresponding multi-function output terminal
activates. You can use it as an indication for the AC motor drive running at low speed to stop when the
counting is going to reach the setting value before stop.

The timing diagram shows as follows:
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<0003

Display <0000 000 <0002 <0023 0004 <0005 000! <0002 —| 2msecle—
(Pr.00.04=1)
TRG
Counter Trigger Y
2msec
The width of trigggr signtl

Preliminary Count Value should not be less than|
(Pr.03.00=11) Ex:03.05=5,03.06=3 2ms(<250 Hz)
Terminal Count Value
(Pr.03.00=10)

(KM Yal FF Active when Terminal Count Value Reached

Default: 0
Settings 0: Terminal count value reached, no EF display.
1:  Terminal count value reached, EF active.

If you set this parameter to 1 and the desired counter setting value is reached, the AC motor drive treats it as a
fault. The drive stops and shows the “EF” message on the display. The AC motor drive continues to run until
you press RESET.

(IXXII: 3 Fan Control

Default: 0

Settings 0: Fanis always ON.
1:  One minute after the AC motor drive stops, the fan is OFF.

2:  Fanis ON when the AC motor drive runs, fan is OFF when the AC motor drive
stops.
3:  Fanis ON when the preliminary heat sink temperature is reached.

4. Fan is ON when the AC motor drive runs; fan is OFF when the AC motor drive
stops. And the fan is in a standby mode at 0 Hz.

[ Determines the operation mode of the cooling fan.

[ This parameter is only valid for fan cooling models. The 1 HP models have no fans (convective cooling) so this
parameter cannot be used for 1 HP models.

Reserved

Reserved

<% b B Mechanical Brake Release Frequency Unit: 0.01
Settings 0.00-20.00 Hz Default: 0.00
(% VA Mechanical Brake Engage Frequency Unit: 0.01
Settings 0.00-20.00 Hz Default: 0.00
[ These two parameters set control of the mechanical brake through the output terminals (Relay) by setting
Pr.03.00 to 21. Refer to the following example for details.
Example:

1. Case 1: Pr.03.12 > Pr.03.11
2. Case 2: Pr.03.12 < Pr.03.11
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Frequency
Output

Case 1: Pr.03.12

Pr.03.11

Case 2: Pr.03.12

Time

Run/Stop

Case 1: Pr.03.00=21

Case 2: Pr.03.00=21

Pr.03.00 multi-function output terminal 21 (Mechanical Brake Control): When the output frequency reaches
Pr.03.11 (Mechanical Brake Release Frequency), the multi-function output terminal is closed. When the output
frequency reaches Pr.03.12 (Mechanical Brake Engage Frequency), the multi-function output terminal is open.

(V<% B Display the Status of the Multi-function Output Terminals
Settings Read Only Default: Read Only

3 For the standard AC motor drive, the multi-function output terminals are falling-edge triggered.
0: Relay is ON; 1: Relay is OFF.
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Group 4: Input Function Parameters
# You can set this parameter during operation.

//Keypad Potentiometer Bias Unit: 0. 1
Settings 0.0-100.0% Default: 0.0
m » Keypad Potentiometer Bias Polarity
Default: 0
Settings 0: Positive Bias
1:  Negative Bias
m » Keypad Potentiometer Gain Unit: 0.1
Settings 0.1-200.0% Default: 100.0
Keypad Rotentiometer Negative Bias, Reverse Motion
Enable/Disable
Default: 0
Settings 0: No Negative Bias Command

1: Negative Bias: REV Motion Enabled

[[] Use Pr.04.00-04.03 for applications that use the potentiometer signal on the digital keypad to adjust the
setting frequency. The potentiometer is not an external device, but you need to use it when setting
parameters. Refer to the following examples to know how to use it.

[l]  As shown in the left figure below, operating the potentiometer on the digital keypad to the leftmost means the
minimum value that the lowest voltage 0 Vbc corresponds to. As shown in the right figure below, operating the
potentiometer on the digital keypad to the rightmost means the maximum value that the highest voltage 5 Vbc
corresponds to.

A NELTA vrp-EL-w

stop [ f

The minimum The maximum

Example 1:

You set Pr.02.00 to 4 (the master frequency command comes from keypad potentiometer), set Pr.04.00~04.03
to defaults, and then you can set the main frequency command through the keypad potentiometer.

Frequency/Hz

Pr.01.00 60HZ .

Max. Default: .

operation Pr.01.00=60 Hz = Max. operation frequency

frequency Pr.04.00=0 % Bias adjustment
Pr.04.01=0 Bias direction adjustment
Pr.04.02=100 %  Gain of frequency adjustment
Pr.04.03=0 No negative bias command

OHz )
Min.(0V) Max.(5V) Potentiometer

(voltage/V)
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4-50

Example 2:

If you want the corresponded minimum value to be 12 Hz (the master frequency setting) when operating the
keypad potentiometer to the leftmost, and you set other frequency settings, refer to the diagram below. The
correspondence between the keypad potentiometer (voltage) and setting frequency has been changed from
0-5 V (min.—-max.) / 0-60 Hz to 0—4 V / 0-60 Hz. Therefore, the 4 V and above from the keypad potentiometer

all correspond to 60 Hz. To use the full potentiometer range, refer to Example 3.

Frequency/Hz
Default:
&;21 00 60Kz P Pr.01.00=60 Hz Max. operation frequency
operation s Pr.04.00=20 % Bias adjustment
frequency e Pr.04.01=0 Bias direction adjustment
Pr.04.02=100 % Gain of frequency adjustment
121 Pr.04.03=0 No negative bias command
r4 /s
Bias ] OH;// To count the bias (See a in the formula)
adjustment 4 7 Potentiometer _60-0Hz 12-0 Hz
_1|\3/' Min.(0V) 4V Max.(8V) (voltage/V) YVl
ias
. Pr.04.00 = ;\\// %100 %=20 %

Example 3:

As shown in this example, the keypad potentiometer can be used for all ranges of 0-5 V / 0—60 Hz settings.
This increases flexibility.

Frequency/Hz
60Hz Default:
|F\)/|r'01 .00 V% Pr.01.00=60 Hz Max. operation frequency
opaex;aﬁon %4 Pr.04.00=20 % Bias adjustment
frequency /7 Pr.04.01=0 Bias direction adjustment
7
e Pr.04.02=83.3 % Gain of frequency adjustment
it Pr.04.03=0 No negative bias command
10Hz -
Bias 1 e To count the bias (See a in the formula)
adjustment 4o, Potentiometer ~ 60-10Hz _ 10-0Hz _  _..
Vo Mingov) Max.(5V) (voltage/V) v W o v
Bias a . 04.00 = 5,%100 %=20 %
To count the gain value
5V
0402 = ————— x100 %=83.3 %
Pr.04.02 TREY,
Example 4:

This example shows how to use the first half range 0-2.5 V (min.—1/2 * max.) from the keypad potentiometer
to set 0—60 Hz frequency settings. You can achieve the same results by either adjusting Pr.04.02 gain or
setting Pr.01.00 to 120 Hz.

Frequency/Hz
Pr.01.00 60Hz . Default:
Max. e Pr.01.00=60 Hz Max. operation frequency
operation i Pr.04.00=0.0 % Bias adjustment
frequency // Pr.04.01=0 Bias direction adjustment
, Pr.04.02=200 % Gain of frequency adjustment
// Pr.04.03=0 No negative bias command
/7
/
oHz |/~ . To count the gain value
MInOV) 25V Max (V) Potentiometer b BV e o0
. . . (voltage/V) r.04.02 525V 100 %=200 %
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This example uses a 1 V negative bias. In noisy environments, negative bias can be useful to provide a noise
margin (1 V in this example).

Frequency/Hz
Pr.01.00 60Hz
Max.
operation 48Hz
frequency
//
Y ke
Frequency LV
bias 12Hz t .......... d
Bias
Example 6:

Default:
y Pr.01.00=60 Hz  Max. operation frequency
o Pr.04.00=20.0 % Bias adjustment
e Pr.04.01=1 Bias direction adjustment
e Pr.04.02=100 %  Gain of frequency adjustment
Pr.04.03=0 No negative bias command
Potentiometer
Max.5V)' (voltage/V)

This example uses a negative bias to provide a noise margin. In additional, it uses a potentiometer frequency
gain to reach the Maximum Output Frequency.

Frequency/Hz
o Jf Bas
operation 48Hz adjustment
frequency ,
//
Ve
7
7/
//
//
OHz | ~
i Potentiometer
Frequency }Min Vv Max.(5V)
bias 15Hz 1"}/ (voltage/V)
Bias
Example 7:

Default:
Pr.01.00=60 Hz
Pr.04.00=20.0 %
Pr.04.01=1

Max. operation frequency
Bias adjustment

Bias direction adjustment
Pr.04.02=125%  Gain of frequency adjustment
Pr.04.03=0 No negative bias command

To count the gain value

V
Pr.0402 = >

51V %100 %=125 %

In this example, you perform the input to run the motor in both the forward and reverse directions. The motor is
idle when the potentiometer position is at its mid-point. Using the settings in this example disables the external

FWD and REV controls.
Frequency/Hz
Pr.01.00 a Y
Max. 60Hz
operation
frequency FWD
30Hz
Min.(0V) OHz
2 5V
30Hz
REV
60Hz

Max.(5v) Potentiometer
(voltage/V)

Default:
Pr.01.00=60 Hz
Pr.04.00=50.0 %

Max. operation frequency
Bias adjustment

Pr.04.01=1 Bias direction adjustment
Pr.04.02=200 % Gain of frequency adjustment
Pr.04.03=1 No negative bias command
To count the bias (See a in the formula)
60-(-60)Hz __ 60-0Hz 55y
5V - aV '
Pr.04.00 = 22Yx100%=50%

5V
To count the gain value

=N L 100%=200°
Pr.04.02 =~ ooy *100%=200%
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Example 8:
This example uses negative slope. With these settings, the AC motor drive always runs in only one direction
(reverse).
Frequency/Hz Default
) FWD Pr.01.00=60 Hz Max. operation frequency
Min.(OV) Max.(5V) Potentiometer  pr 04 00=100 % Bias adjustment
OHz (voltage/V) Pr.04.01=1 Bias direction adjustment
Pr.04.02=100 % Gain of frequency adjustment
Pr.04.03=1 No negative bias command
REV
60Hz
BEZEE - vinimum AVI Voltage
Unit: 0.1
Default: 0.0
Settings 0.0-10.0V
//Minimum AVI Frequency (percentage of Pr.01.00)
Unit: 0.1
Default: 0.0
Settings 0.0-100.0 % [100% corresponds to Fmax (Pr.01.00)]
» Maximum AVI Voltage
Unit: 0.1
Default: 10.0
Settings 0.0-10.0V
m//Maximum AVI Frequency (percentage of Pr.01.00)
Unit: 0.1
Default: 100.00
Settings 0.00-100.00% [100% corresponds to Fmax (Pr.01.00)]
m A Minimum ACI Current
Unit: 0.1
Default: 4.0
Settings 0.0-20.0 mA
» Minimum ACI Frequency (percentage of Pr.01.00)
Unit: 0.1
Default: 0.0
Settings  0.00-100.00% [100% corresponds to Fmax (Pr.01.00)]
~ Maximum ACI Current
Unit: 0.1
Default: 20.0
Settings 0.0-20.0 mA
~ Maximum ACI Frequency (percentage of Pr.01.00)
Unit: 0.1

Settings 0.00-100.00% [100% corresponds to Fmax (Pr.01.00)]

Default: 100.0

L These parameters set the analog input reference values. The minimum and maximum frequencies are set

based on Pr.01.00 (during open-loop control) as shown in the following diagrams.

I
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Output Frequency

A

Pr.01.00 3

Pr.04.14 |

Pr.04.18 |

Pr.04.12 | |

Pr.04.16 3 |
Pr.04.11 . Pr.04.13 |
Pr.04.15 ! Pr.04.17

: » Analog Input
20mA/10V

Output Frequency
A

Pr.01.00 [ =-=n=mmmmo oo

Pr.04.14=70

Pr.04.18=50

Pr.04.12=30

Pr.04.16=0 ‘ > Analog Input
Pr.04.11=0V Pr.04.15=4mA Pr.04.13=10V
Pr.04.17=20mA
mMI Terminal Control Mode Selection
Default: 0
0: Mode 1
Settings (MI1: Start-up/Stop terminal; MI2 & MI3: multi-
function input terminals)
1: Mode 2
(MI1/MI12/MI3 support two-wire/three-wire start-up)

Determines the MI terminal control modes.
Mode 1: MI1 is the start-up/stop terminal; MI2 and MI3 are the multi-function input terminals.
Mode 2: MI1, MI2 and MI3 support the two-wire / three-wire start-up.

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

(\Z X179l Start-up / Stop Method of MI Terminals and Multi-function Input Selection
Default: 0

Settings
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Mode 1 0: MI1 Start-up (keypad FWD lights) / Stop
(Pr.04.19=0)

Mode 2 0: Two-wire (1) MI1, MI2

(Pr.04.19=1)

1: Two-wire (2) MI1, MI2

2: Three-wire, MI1, MI2, MI3

EBB

Pr.04.19 determines the setting range and function for Pr.04.04.
Mode 1 (Pr.04.19=0): MI1 controls the start-up / stop, and MI2 / MI3 / MI4 are set as multi-function terminals.

Mode 2 (Pr.04.19=1): two-wire (1)/two-wire (2) MI1 and MI2 are used for start-up/stop and forward/reverse
control; MI3 and MI4 are set as multi-function terminals; three-wire (MI1, MI2 and MI3) are used for start-
up/stop and forward/reverse control; Ml4 is set as the multi-fucntion terminal.

There are four different control modes:

Setting for Pr.04.19| Setting for Pr.04.04 External terminal control circuit
MO* MI1: "OPEN":STOP, "CLOSE": FWD
Mode 1 Pr.04.04=0 e o¢ MI2: Multi-function terminal
_ Single-wire o
Pr.04.19=0 FWD/STOP O MI3: Multi-function terminal
DCM VFD-EL-W
_ FWDISTOP. 5=, ¢ mi1: "OPEN":STOP, "CLOSE": FWD
Two-wire (1) o =VPIVYE 5 MI2: "OPEN": STOP, "CLOSE": REV
l;vl\é3§§¥8ll?’, & Oc MI3: Multi-function terminal
DCM VFD-EL-W
_ RUNISTOP._ 50 m11: "OPEN":STOP, "CLOSE": RUN
Mode 2 Two-wire (2) o OINEY_ 5 MI2: "OPEN": FWD, "CLOSE": REV
Pr.04.19=1 RUN/STOP, & ———Oc MI3: Multi-function terminal
N

REV/FWD DCM
RU
Pr.04.04=2 MI1: "CLOSE": RUN
Three-wire MI3: "OPEN": STOP
Operation Control | MI2: "OPEN": FWD, "CLOSE": REV
DCM VFD-EL-W
04.05 Reserved
Start-up/Stop or Multi-function Input Terminal (MI2)
Default: 1
Start-up/Stop or Multi-function Input Terminal (MI3)
Default: 2
Multi-function Input Terminal (Ml4)
Default: 3
Settings 0-28
Settings Function Description
0 No Function Program any unused terminals to 0 to ensure they have no effect

on operations.

Multi-Step Speed Command 1

Use these three terminals to set the seven-step speed operation.

Multi-Step Speed Command 2 |There are nine steep speed frequencies (including Master

Multi-Step Speed Command 3

Frequency and Jog Frequency) available.

AlWIN]|~

Reserved
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Settings

Function

Description

5

External Reset

Use this terminal to reset the drive after drive faults are cleared.

Accel./ Decel. Inhibit

When you enable this function, the drive stops acceleration and
deceleration immediately. The AC motor drive resumes from the
inhibit point once this function is disabled.

Frequency

Setting
frequency

Accel. inhibit Decel. inhibit

area area .
Actual operation

& frequency

Decel. inhibit
area area

Actual operation frequency

Time

ON ON [on] [ ON

ON | oFF

MIx-GND

Operation |
command

The 1st, 2nd gcceleration or
deceleration time selection

Selects the acceleration and deceleration time of the drive with this
terminal; there are two acceleration and deceleration selections.
Frequency

Setting
frequency

MIix-GND

Operation |
command

JOG Operation Control

Executes the JOG operation only when the drive stops completely.
While running, you can still change the operation direction, and the
STOP key on the keypad is valid. Once the external terminal
receives the OFF command, the motor stops in the JOG
deceleration time. Refer to Pr.01.13—Pr.01.15 for details.

External Base Block
(Refer to Pr.08.06)

When the AC motor drive receives a Base Block signal, it blocks all
output and the motor coasts. When Base Block control is
deactivated, the AC drive starts its speed search function and
synchronizes with the motor speed. It then accelerates to the
Master Frequency. Refer to Pr.08.06—Pr.08.07 for details.

External B.B.—

The drive traces speed
downstairs from the
speed before B.B.

S d detecti
Output Frequency — pee Sy?c etection

B.Btime

Output Voltage — (Pr.08.07) :

| 5

Speed searching

10

UP: Increase Master
Frequency

ON: the frequency of the drive increases or decreases by one unit.
If this function remains ON continuously, the frequency increases or
decreases according to Pr.02.07 / Pr.02.08 settings.
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Settings Function Description
These two functions are the same as the up / down key on the
11 DOWN: Decrease Master digital keypad, but are only valid when the frequency command
Frequency source is set as digital keypad (Pr.02.00 / 02.09=0). You cannot use
these two functions to change the parameter setting.
Uses external signals such as connecting ON/OFF switch,
lightening senor, etc., to trigger the counter. You can also use
12 Counter Triaaer signals of the multi-function output terminal (counter reached,
99 desired counter reached) to control the applications that based on
the counter. For example: winding machine, packing machine.
(Refer to Pr.03.05 and Pr.03.06 for details.)
13 Counter Reset ON: the current counter value is cleared and displays “c 0”. The
drive starts to count up only when this function is disabled.
When the drive receives status change from the EF terminal, the
14 External Fault output of the drive stops immediately, and displays EF on the
keypad. The motor coasts. The drive keeps running until the fault is
cleared after you press RESET on the keypad (EF: External Fault).
15 PID function disabled ON: the PID function is disabled.
AC motor drive stops output and the motor coasts if one of these
16 Output Shutoff Stop settings is enabled. If the status of terminal is changed, AC motor
drive restarts from 0 Hz.
17 Parameter lock enable Locks all parameters and disables writing parameters.
o tion G d Select ON: Operation command through External Terminals
18 (P?eorg é)ﬂnsei)tmg}ggtern;ec N OFF: Operation command through Pr.02.01 setting
terr:nin:als) When 18, 19, and 20 are ON at the same time, the priority is
settings 18 > setting 19 > setting 20.
o tion C d Selecti ON: Operation command through Digital Keypad
19 (P?eorg é)ﬂnsei)tmg}gri]gitaf eclion | oFr: Operation command through Pr.02.01 setting
Key-/pa.d) When 18, 19 and 20 are ON at the same time, the priority is setting
18 > setting 19 > setting 20.
o tion G d Select ON: Operation command through the Communication
20 (Pgeorg '&nse?tmg}an election | oer. Operation command through Pr.02.01 setting
Coﬁwﬁunication) When 18, 19 and 20 are ON at the same time, the priority is setting
18 > setting 19 > setting 20.
21 Forward/Reverse This function has top priority to set the running direction (If
“Pr.02.04=0").
Select the first or second Frequency command source. Refer to
99 Second frequency command | Pr.02.09.
source enabled ON: Second Frequency command source
OFF: First Frequency command source
23 Simple positioning stop by If a motor receives such signal while running forward, it stops running
forward limit forward.
24 Simple positioning stop by If a motor receives such signal while running in reverse, it stops
reverse limit running in reverse.
o5 Multi-pump control by Hand or |When this function is enabled, switch to hand or auto mode from this
Auto mode terminal.
26 Auto-trigger preheating When this function is enabled, control the motor preheating function
function from this terminal.
Fire mode enabled When this function is enabled, the fire mode is activated. The drive
27 ithout O tion C q displays fire message but does not run automatically. You must give
(without Operation Command) the operation command to make the drive run.
; When this function is enabled, the fire mode is activated. The drive
Fire mode enabled ’
28 displays fire message, runs and automatically accelerates to Pr.08.24

(with Operation Command)

setting values.
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(17 X0 L Bl Multi-function Input Contact Selection Unit; 1

Settings 0-63 Default: 0

[[] Sets the contact status of external multi-function input terminals MI2—MI4 to be normally open (N.O.) or
normally closed (N.C.) according to the start-up / stop mode (Pr.04.19 and Pr.04.04).

[LI  When the start-up/stop mode is single-wired, MI1 setting is invalid; when the start-up/stop mode is two-wired,
MI2 setting is invalid; when the start-up/stop mode is three-wired, MI2 and MI3 settings are invalid. See the
table below for details.

Weight 2~ 2 2 2
Bit 31210
4 t
0=N.C. I M1
1=N.O. MI2
MI3
Mi4
Start-up / Stop Mode Mi4 | MI3 | MI2 | MI1 The Setting of the Ml Terminals

The Terminals

Mode Pr04.19 | Pr.04.04 Bit | Bit | Bit | Bit Multi-function Input Occupied by the

3 2 1 0 Terminals Start-up / Stop
Function
. . Mi4, MI3, MI2 can be | MI1 is only controlled
Single-wire 0 0 OF1 | O/ | O/ |- | et as N.O. or N.C. by external terminals
MI1, MI2 are only
. MI4, MI3 can be set X
Two-wire 1 Oor1 01 | oM - - as N.O or N.C. controlled by

external terminals

MI4 can be set as MI1, MI2, MI3 are
Three-wire 1 2 0/1 - - - only controlled by

N.O. or N.C. .
external terminals

Setting method: When setting this parameter, covert Bit3-Bit0 that represent the status of MI4—MI1 from
binary to decimal.
For example: setting MI3 and MI4 to be 1 = N.C.; seting MI1 and MI2 to be 0 = N.O.
The setting value for Pr.04.09 should be 12.

Weight 2° 2 2" 2° Setting value
Bit tp1)9)0 —bit3x 2 3bit2x Zibit1x 2
o=ne. ] b Mt +bitox2%e+a+0+0=12
1=N.O. Mi2
MI3
Mi4
Digital Terminal Input Response Time Unit: 1 msec
Settings 1-20 (*2ms) Default: 1

[ This parameter delays the signals on digital input terminals. A value of 1=2 ms, 2=4 ms, and so on. The delay
time helps with noisy signals that could cause the digital terminals to malfunction. This parameter could
effectively improve the interference, but the response time will be delayed.

mDisplay the Status of Multi-function Input Terminal
Settings Read Only Default: Read Only

Displays 63 in Pr.04.26 when all the Ml terminals are not active.
1. When MI1 (corresponds to bit0) is triggered, and the weight is 1, Pr.04-26=62 (63-1).
2. When MI2 (corresponds to bit1) is triggered, and the weight is 2, Pr.04-26=61 (63-2).
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3. When MI3 (corresponds to bit2) is triggered, and the weight is 4, Pr.04-26=59 (63-4).
4. When MI4 (corresponds to bit3) is triggered, and the weight is 8, Pr.04-26=55 (63-8).
5. If more than one MI terminals are triggered, use 63 minus the weight that corresponds to the Ml terminal.

ngg;]ht 03 2 o1 0

0=0On 312|110

1=0ff L i M1
MI2
MI3
Mi4

For example, if you set MI2 and MI3 to ON, Pr.04.26 displays 57 (63-2-4=57, decimal)

Weight 3 2 1 0 Setting value
0=Bgn ol1l111o0 =63-(bit3><23+bit2><22+bit1><21
1=0ff +bit0xP)=63-(0+4+2+0)=57
; Mi1
MI2
MI3

(\YWydll ~ Internal/External Multi-function Input Terminals Selection

Unit: 1
Settings 0-4095 Default: 0
[  Selects the terminals MI1-MI4 to be either internal terminal or external terminal. You can activate internal
terminals with Pr.04.28. A terminal cannot be both an internal terminal and an external terminal at the same
time.
Weight 3 2 51 40
Bit 2° 20 2 2
3(12|111]0
0=Externa| ] t MI1
terminal
1=Internal MI2
terminal MI3
Mi4
(RN

When setting this parameter, convert Bit3—Bit0 that represent the status of MI4—MI1 from binary to decimal.
Set MI3 and MI4 as internal terminals; set MI1 and MI2 as external terminals. Pr.04-27 should be set to 12.

Weight

3 A2 A1 40 Setting value
gt 2°2° 2' 2 IS .
111100 =bit3x 2 +bit2x 2+bit1x 2
O=External —% +bit0x ,&8+4+0+0=12
terminal | MI1
1=Internal L M2
terminal MI3
Mi4
(\Y. %138 ~ Internal Terminal Status Unit: 1
Settings 0-4095 Default: 0
L Sets the internal terminal action (ON/OFF) through the keypad or communication. And use this parameter
with Pr.04.27.
Weight 28 % ot Q0
Bit 312110
A 3 3 t
0=External M1
terminal is OFF MI2
1=Internal
terminal is ON MI3
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For example, to activate MI3 and M4, set Pr.04.28 to 12.

Weight 2® 2? 2" P°
Bit 111/01]0
A A A
0=External t MI1
terminal is OFF MI2
1=Internal MI3
terminal is ON

Chapter 4 Parameters [ VFD-EL-W

Setting value

3 2 1
=bit3x 2 +bit2x 2+bit1x 2
+bitox 258+4+0+0=12

~ Delay Time of Multi-function Input Terminal (MI1) Turn On

Settings 0.00-360.00 sec. Default: 0.00
m ~ Delay Time of Multi-function Input Terminal (MI1) Turn Off
Settings 0.00-360.00 sec. Default: 0.00
m ~ Delay Time of Multi-function Input Terminal (MI2) Turn On
Settings 0.00-360.00 sec. Default: 0.00
m # Delay Time of Multi-function Input Terminal (MI2) Turn Off
Settings 0.00-360.00 sec. Default: 0.00
(YKl ~ Delay Time of Multi-function Input Terminal (MI3) Turn On
Settings 0.00-360.00 sec. Default: 0.00
m ~ Delay Time of Multi-function Input Terminal (MI3) Turn Off
Settings 0.00-360.00 sec. Default: 0.00

L) The delay function of multi-function input terminals ON/OFF: In the testing process of automatic production
line, the conveyor uses photoelectric switch as a triggered switch for the position reached, which means the
conveyor stops once the product arrives the specified position. However, there may be a difference between
the installation position of the photoelectric switch and the specified position the product arrives. Therefore,

this delay time function is added for the convenience of tuning.

product

stopping place
o

photo electric switch S
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Group 5: Multi-Step Speed Parameters

» You can set this parameter during operation.

Settings 0.00-400.00Hz

A 1st Step Speed Frequency Unit: 0.01
#'2nd Step Speed Frequency Unit: 0.01
~ 3rd Step Speed Frequency Unit: 0.01
~ 4th Step Speed Frequency Unit: 0.01
# 5th Step Speed Frequency Unit: 0.01
~ 6th Step Speed Frequency Unit: 0.01
~ 7th Step Speed Frequency Unit: 0.01

Default: 0.00

L The multi-function input terminals (refer to Pr.04.06—Pr.04.08) select one of the AC motor drive multi-step
speeds (maximum of seven speeds). The speeds (frequencies) are determined by Pr.05.00-Pr.05.06 as

shown in the following table.

Parameter Multi-step speed Multi-step speed Multi-step speed
command 1 command 2 command 3
Master Master speed OFF OFF OFF
frequency
1t speed 05.00 ON OFF OFF
2" speed 05.01 OFF ON OFF
3" speed 05.02 ON ON OFF
4t speed 05.03 OFF OFF ON
5" speed 05.04 ON OFF ON
6" speed 05.05 OFF ON ON
7t speed 05.06 ON ON ON
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Group 6: Protection Parameters
# You can set this parameter during operation.

WK [/l Over-Voltage Stall Prevention Unit: 0.1

Settings 230V series 330.0-410.0V Default: 390.0
460V series 660.0-820.0V Default: 780.0
L The default for 230V series is 390.0; the default for 460V series is 780.0.
[ 0.0: Disables the Over-voltage Stall Prevention (with brake unit or brake resistor)
[ 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 does not decelerate further and keep the output frequency
constant until the voltage drops below the preset value again.
This parameter is suitable for uncertain load inertia. In normal inertia load condition, over-voltage stall
prevention does not occur and the actual deceleration time is the deceleration time setting. However, when the
load inertia is large, the AC motor drive automatically increases the deceleration time until it stops. You can
also install a brake resistor to absorb the excessive regenerative voltage. If the deceleration time affects your
application, it is not recommended to use this function.

high voltage at DC side

over-voltage +\7/\ /\ /\ /\
detection level / _____________ \\/ ________________ \/l\/ ___________ \

B

output ‘
i
: Frequency Held

frequency Rﬁ
- :
\ i
N
\

I
I

I

I

I N Deceleration characteristic
: M. Wwhen Over-Voltage Stall
I

I

I

I

1

]

time

> Prevention enabled
AY
N

AN time

W

|

: ™

| brevious deceleration time :

14 >

lactual time to decelerate to stop when over-voltage
stall prevention is enabled

m # Over-Current Stall Prevention during Acceleration Unit: 1
Settings 20-250% Default: 170
0: Disable

[ A setting of 100% is equal to the AC motor drive’s Rated Output Current.

L During acceleration, the AC motor drive output current may increase abruptly and exceed the value specified
in Pr.06.01 due to rapid acceleration or excessive load on the motor. When this function is enabled, the AC
motor drive stops accelerating and keeps the output frequency constant until the current drops below this
setting.
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06.01
Over-Current <«— output current
Detection > [Tz v N
Level | | setting
i i 1 frequency
: : i
Over—CurrentStiaII \ :
i prevention during :
! Accelération, ! Output 1
‘frequency held | Frequency
: ! i
: : !
4 ' ' i time
I 1
E‘previous acceleratii)n time j
!actual acceleration time when over-current staII!
prevention is enabled
m/Over-current Stall Prevention during Operation Unit: 1
Settings 20-250% Default: 170

0: Disable

3 If the output current exceeds the setting for Pr.06.02 when the drive is operating, the drive decreases its output
frequency to prevent motor stall. If the output current is lower than the setting for Pr.06.02, the drive
accelerates again to catch up with the set frequency command value.

Over-Current Stall
Prevention during

Over-Current Operation, output
Detection frequency decrease
Level
06.02 Output Current
/
7 >

A
v

Output

X Frequency

over-current stall prevention during operation

X Il Over-torque Detection Mode (OL2)

Default: 0
Settings 0 Over-torque detection disabled.

1 Over-torque detection enabled during constant speed operation. After over-
torque is detected, keep running until OL1 or OL occurs.

2 Over-torque detection enabled during constant speed operation. After over-
torque is detected, stop running.

3 Over-torque detection enabled during acceleration. After over-torque is
detected, keep running until OL1 occurs.

4 Over-torque detection enabled during acceleration. After over-torque is

detected, stop running.
L Determines the operation mode of the drive after detecting over-torque (OL2). It uses the following methods:

1. If the output current exceeds the Over-torque Detection Level (Pr.06.04) and the detection time is
longer than the setting for Pr.06.05 (Over-torque Detection Time), the warning message “OL2”
displays.

2. If a multi-functional output terminal is set to over-torque detection (Pr.03.00=4), the output is ON. Refer
to Pr.03.00 for details.

VCHIZ I~ Over-torque Detection Level Unit: 1

Settings 10-200% Default: 150
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[ This setting is proportional to the Rated Output Current of the drive.

mOver-torque Detection Time Unit: 0.1

Settings 0.1-60.0 sec. Default: 0.1

Sets the length of time that over-torque must be detected before “OL2” displays.
Over-torque is detected when the following occurs:
1.  The output current exceeds the Over-torque Detection Level (Pr.06.04).

2. The over-toque time exceeds the Over-torque Detection Time (Pr.06.05).
If a multi-function output terminal is set to over-torque detection (Pr.03.00=4) , the contact is “closed”.
Refer to Pr.03.00 for details.

WXl Flectronic Thermal Overload Relay Selection (OL1)

Default: 2
Settings 0 Standard Motor (self-cooled by fan)
1 Special Motor (forced external cooling)
2 Disable

Sets the operation of the electronic thermal overload relay that protects the motor from overloading or
overheating. When the motor (self-cooled by fan) operates in low frequency, overloads rarely happen. Refer to
the following figures.

x
5 2
2100 = £100
£ 80 == E g0
% 60 ] 2
= = = 60
c // o
o 40 T 40
3 o
o 20 5 2
3 3
2 25 50 75 100 125 150 % 25 50 75 100 125 150
rated frequency of the motor % = rated frequency of the motor %
Standard motor Special Motor
(self-cooled by fan) (forced external cooling)
WX\ raull Flectronic Thermal Characteristic Unit: 1
Settings 30-600 sec Default: 60

Determines the time required to activate the I%t electronic thermal protection function. The figure below shows
I°t curves for 150% output power for one minute.

Operation
time (seconds)

350

50Hz or more
~.+*10Hz

200 o sHz
7/
150
100 \
» \\ Load
0 50 100 150 200 250 factor (%)
(VNI Present Fault Record
(VNS Sccond Most Recent Fault Record
(VS IVI Third Most Recent Fault Record
(VI Fourth Most Recent Fault Record
(o3l Fifth Most Recent Fault Record
Display 0-40 Default: 0
Readings 0 No fault
1 Over-current (oc)

2 Over-voltage (ov)
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o A 0O o N O W
w N - o

N NN DNDNDNDNDNDDN=22 2 A a
0 N O O~ WON -2 O O 0o~N O o b

29-31
32
33
34
35
36
37

IGBT overheat (oH1)

Reserved

Overload (oL)

Overload (oL1)

Motor overload (oL2)

External Fault (E.F.)

Current exceeds two times the rated current during acceleration (ocA)
Current exceeds two times the rated current during deceleration (ocd)

Current exceeds two times the rated current during constant speed operation
(ocn)

Reserved

Reserved

Phase-loss (PHL)

Reserved

Auto-acceleration / auto-deceleration failure (CFA)
Software/password protection (codE)
Power Board CPU WRITE failure (cF1.0)
Power Board CPU READ failure (cF2.0)
CC, OC Hardware protection failure (HPF1)
OV Hardware protection failure (HPF2)
Reserved

OC Hardware protection failure (HPF4)
U-phase error (cF3.0)

V-phase error (cF3.1)

W-phase error (cF3.2)

DC bus error (cF3.3)

IGBT Overheat error (cF3.4)

Reserved

Reserved

Reserved

Motor PTC overheat protection (PtC1)
FBE_ERR: PID feedback error (Incorrect feedback signal)
dEv: unusual PID feedback deviation
OPHL

38-40 Reserved

Pr.06.08 to Pr.06.12 store the five most recent faults that occurred. After clearing the cause of the faults, use
the RESET command to reset the drive.

06.13

N Motor Disconnection Detection Time Unit: 1
Settings 0.1-60.0 sec. Default: 0.0
0.0: Disable

N Motor Disconnection Detection Current Level

Settings

10-100%

Default: 30

[ Use Pr.06.13 with Pr.06.14. When three-phase imbalance occurs among three-phase motors and the
imbalance reaches Pr.06.14 setting percentage (the percentage is 100% equal to the AC motor drive's rated
current settings in Pr.00.01), and lasts the time set in Pr.06.13, OPHL warning displays and the drive stops to
prevent the motor from damage due to the three-phase unbalanced operation.
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Group 7: Motor Parameters
# You can set this parameter during operation.
& Motor Rated Current Unit: 0.1
Settings 23% FLA-120% FLA Default: 100

[ Use the following formula to calculate the percentage value entered in this parameter:
FLA = (Motor Current / AC Motor Drive Current) x 100%
Motor Current = Motor rated current in A on the motor nameplate
AC Motor Drive Current = Rated current of AC motor drive in A (see Pr.00.01)

07.01 & Motor No-load Current Unit: 0.1

Settings 0% FLA—99% FLA Default: 40

[ The rated current of the AC motor drive is equal to 100%. The setting for the motor no-load current affects the
slip compensation.

d The setting value must be smaller than Pr.07.00 (Motor Rated Current).

(YAl ~ Torque Compensation Unit: 0.1

Settings 0.0-10.0 Default: 0.0

Sets the AC motor drive to automatically increase voltages to get a higher torque when the AC motor drive is
running.

L Note that too high a torque compensation can overheat the motor.

(T3 ~ Slip Compensation Gain Unit: 0.01

Settings 0.00-10.00 Default: 0.00

[ For an asynchronous motor, increasing the load on the AC motor drive causes slip to increase and results in
decreased speed. Use this parameter to compensate for slip by increasing the output frequency. When the
output current of the AC motor drive is larger than the motor no-load current value (Pr.07.01), the AC motor
drive adjusts the output frequency according to this parameter.

\rM Il ~ Motor Parameter Auto-Tuning

Settings 0: Disable Default: 0
1: Auto-tuning R1 (Motor does not run)

2: Auto-tuning R1 + No-load current (with
running motor)

Start auto-tuning by pressing the RUN key after you set this parameter to 1 or 2.
1: Auto-detect only the R1 value, and manually enter Pr.07.01.
2: Unload the AC motor drive and automatically set the values for Pr.07.01 and Pr.07.05.
The steps for auto-tuning are:
1. Ensure that all the parameters are set to defaults and the motor wiring is correctly.

2. Ensure that the motor is not loaded before executing auto-tuning and that the shaft is not connected to
any belt or reducer.

3. Enter the correct settings for Pr.01.01 Motor Rated Frequency (Fbase), Pr.01.02 Motor Rated Voltage
(Vbase), Pr.07.00 Motor Rated Current, and Pr.07.06 Motor Rated Slip (Motor 0).

4. After you set Pr.07.04 to 2, the AC motor drive executes auto-tuning immediately after receiving a RUN
command (CAUTION: the motor will run!). The total auto-tuning time is 15 seconds = Pr.01.09 + Pr.01.10.
Higher-power drives need longer acceleration and deceleration time (the default is recommended). After
executing auto-tuning, it sets Pr.07.04 to 0.

5. After executing auto-tuning, check to ensure there are values filled in for Pr.07.01 and Pr.07.05. If not,
press the RUN key after setting Pr.07.04 again to repeat auto-tuning.

6. Finally, set Pr.00.10 to 1 and set other parameters according to your application requirements.
> Related parameters: Pr.01.01 Motor Rated Frequency (Fbase); Pr.01.02 Motor Rated Voltage

(Vbase); Pr.07.00 Motor Rated Current; Pr.07.01 Motor No-Load Current; Pr.07.05 Motor Line-to Line
Resistance R1 (Motor 0); Pr.07.06 Motor Rated Slip (Motor 0).

[ISNore

1. In vector control mode, it is not recommended to have motors run in parallel.
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2. Vector control mode is not recommended if the motor rated power exceeds the rated power of the AC
motor drive.

(\FAOE Il Motor Line-to-line Resistance R1 (Motor 0)
Settings 0-65535 mQ Default: 0

The motor auto-tuning procedure sets this parameter. You can also set this parameter without using Pr.07.04
(Motor Parameter Auto-Tuning). This resistance value is the R value between phase and phase of the motor.
Regardless of the motor wiring method, this resistance value is the measured value of any two motor leads.

(O[3l \Motor Rated Slip (Motor 0)

Settings 0.00-20.00 Hz Default: 3.00

Sets the motor rated slip. Enter the actual rated RPM from the motor nameplate.
[ Refer to the rated RPM and the number of poles from the motor nameplate and use the following equation to
calculate the rated slip:
Rated Slip=F—-N x P /120
F: Rated frequency (Hz)
N: Rated speed (RPM)
P: Number of poles (Pole)
Assume that the rated frequency of the motor is 60 Hz with 4 poles, and the rated RPM is 1650. The rated
slip calculated by the formula is 60 Hz — (1650 rpom x4 / 120) = 5 Hz.

[ This parameter is related to Pr.07.03 Slip Compensation Gain. To get the best slip compensation effect, you
must enter the correct settings. The incorrect setting may cause invalid slip compensation and even damage
the motor and the AC motor drive.

> Related parameter: Pr.07.03 Slip Compensation Gain

(A Y@l Slip Compensation Limit

Settings 0-250% Default: 200

[ This parameter sets the upper limit of the compensation frequency (the percentage of Pr.07.06). If the motor
speed is lower than the target speed and the speed does not change after adjusting the Pr.07.03 setting, the
AC motor drive may reach the upper limit of the compensation frequency and you may need to increase the
Pr.07.07 setting.

> Related parameters: Pr.07.03 Slip Compensation Gain, Pr.07.06 Motor Rated Slip (Motor 0).

Ol Torque Compensation Time Constant

Settings 0.01-10.00 sec. Default: 0.10

This function is usually applied in applications with heavy load where the motor current changes frequently for
the current compensation to increase the output torque. The frequent current change can cause machine
vibration. Increase the Pr.07.08 setting to solve this problem.

(OBl Slip compensation Time Constant

Settings 0.05-10.00 sec. Default: 0.20

This function is usually applied in applications with heavy load where the motor speed changes frequently for
the speed compensation to reach the synchronous speed. The frequent speed change can cause machine
vibration. Increase the Pr.07.09 setting to solve this problem.

[ Setting the time constants too high (set Pr.07.08 and Pr.07.09 to 10) results in slow response; setting them too
low results in unstable operation.

Accumulated Motor Operation Time (Minute) Unit; 1
Settings 0-1439 Default: 0
Accumulated Motor Operation Time (Day) Unit: 1
Settings 0-65535 Default: 0

Pr.07.10 and Pr.07.11 record the motor operation time. Clear the values by setting them to 0. Any time that is
less than one minute is not recorded.
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Motor PTC Overheat Protection Unit: 1
Default: 0

Settings 0 Disable

1 Enable
Motor PTC Overheat Protection Level Unit: 0.1
Settings 0.1-10.0V Default: 2.4

Ed  Running the motor at low frequency for a long time reduces the cooling function of the motor fan. To prevent
overheating, use a Positive Temperature Coefficient thermistor on the motor, and connect the thermistor
output signal to the drive’s corresponding control terminals.

When you set the source of the first and second frequency command to AVI (Pr.02.00=1/ Pr.02.09=1), you
disable the motor PTC overheat protection (that is, Pr.07.12 cannot be set to 1).

If the temperature exceeds the setting level, the motor coasts to stop and PtC1 (":'"I L ") displays. When the
temperature decreases below the level of (Pr.07.15 minus Pr.07.16) and Pel stops blinking, you can press
the RESET key to clear the fault.

Pr.07.14 (overheat protection level) must be greater than Pr.07.15 (overheat warning level).

The PTC function uses the AVI-input and is connected with a resistor-divider as shown in the diagram below.

1. The voltage between +10 V to ACM: between 10.4-11.2 V.

2. The impedance for AVI is around 47 kQ.

3. The recommended value for the resistor-divider R1 is 1-10 kQ.

4. Please contact your motor dealer for the temperature curve and resistance value for the PTC function.

VFD-EL-W
+10 .
resistor-divider
R1 AVI |
< > 47kQ T
PTC
ACM
O
internal circuit

[ Refer to the following calculation for the protection and warning levels.

1. Protection level

Pr.07.14 = V.10 ™ (Rprc1//47K) | [R1+( Rp1c1//47K)]
2. Warning level

Pr.07.15 = V410 ™ (Re1c2//47K) | [R1+( Rerc2//47K)]

3. Definition:
V+10: voltage between +10 V to ACM, Range 10.4-11.2V
Retc1: motor PTC overheat protection level; set the corresponding voltage level in Pr.07.14
Rerc2: motor PTC overheat warning level; set the corresponding voltage level in Pr.07.15
47 kQ: the AVI input impedance
R1: resistor-divider (recommended value: 1-10 kQ)

[ Example: using a standard PTC thermistor, if the protection level is 1330 Q, the voltage between +10 V to
ACM is 10.5 V and resistor-divider R1 is 4.4 kQ. Refer to the following calculation for the Pr.07.14 setting.
1330//47000 = (1330*47000) / (1330+47000) = 1293.4
10.5*1293.4 / (4400+1293.4) = 2.38(V) = 2.4(V)

Therefore, set Pr.07.14 to 2.4.
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resistor value (Q2)
A

1330

550

a

/‘Tf \ “temperature (C)

Tr-5C Tr+5C
Motor PTC Overheat Warning Level Unit: 0.1
Settings 0.1-10.0V Default: 1.2
Motor PTC Overheat Reset Delta Level Unit: 0.1
Settings 0.1-5.0V Default: 0.6
Motor PTC Overheat Action
Default: 0
Settings 0 Warn and ramp to stop
1 Warn and coast to stop
2 Warn and keep operating

3 If the temperature exceeds the motor PTC Overheat Warning Level (Pr.07.15), the drive acts according to
Pr.07.17 and displays PtC2 ("""Z ‘ C') on the digital keypad. If the temperature decreases below the result of

(Pr.07.15 minus Pr.07.16), the warning message disappears.

[ Bl \Votor PTC Protection Input Response Time

Unit: 1

Settings 0-9999 (*2 ms)

Default: 100
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Group 8: Special Parameters
# You can set this parameter during operation.
WX [Vl DC Brake Current Level Unit: 1
Settings 0-100% Default: 0

Sets the level of the DC Brake Current output to the motor during start-up and stopping. When setting the DC
Brake Current, the AC Motor Drive Rated Current (Pr.00.01) is equal to 100%. It is recommended to start with
a low DC Brake Current Level and then increase it until you reach the proper holding torque.

(XAl DC Brake Time during Start-up Unit: 0.1
Settings 0.0-60.0 sec. Default: 0.0

Determines the duration of the DC Brake current after a RUN command. When the time has elapsed, the AC
motor drive starts accelerating from the Minimum Output Frequency (Pr.01.05).

X172l DC Brake Time during Stopping Unit: 0.1
Settings 0.0-60.0 sec. Default: 0.0

Determines the duration of the DC Brake current during stopping. If you want to stop the motor with the DC
Brake, set Pr.02.02 (Stop Method) to 0 or 2 for Ramp to Stop.

(X KB Start-point for DC Brake Unit: 0.01
Settings 0.00—400.00 Hz Default: 0.00
L Determines the frequency at which the DC Brake is applied during deceleration.

Output Frequency

Start-Point for

DC Brake Time DC Brake DC Brake Time
during Start-up Time during ; .
Stopping

01.05

— % Minimum Output
Frequency
Run/Stop
_! ON I OFF

DC Brake Time

Use the DC Brake during Start-up for loads that may move before the AC drive starts, such as fans and
pumps. The DC Brake can hold the load in position before starting the motor.

Use the DC Brake during stopping to shorten the stopping time, and to hold a stopped load in position, such
as cranes and cutting machines.

(LN Ll Momentary Power Loss Action

Settings 0 Operation stops (coast to stop) after momentary power loss.

Operation continues after momentary power loss, speed search starts with the
last frequency.

Default: 0

2 Operation continues after momentary power loss, speed search starts with the
minimum frequency.

Determines the operation mode when the AC motor drive restarts from a momentary power loss.

(VR Maximum Allowable Power Loss Time Unit: 0.1
Settings 0.1-20.0 sec. Default: 2.0

Sets the maximum allowable power loss time. If the time exceeds the Maximum Allowable Power Loss Time,
the AC motor drive output turns off (coast to stop).
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L The selected operation after power loss in Pr.08.04 is only executed when the maximum allowable power loss
time is < 5 seconds and the AC motor drive keypad displays “Lu”.
If the AC motor drive is powered off due to overload, even if the maximum allowable power loss time is < 5
seconds, the drive does not execute the operation mode you set for Pr.08.04. In that case it starts up
normally.

(1Nl Base Block Speed Search

Default: 1
Settings 0 Disable
1 Speed search starts with the last frequency command
2 Speed search starts with the minimum output frequency (Pr.01.05)

[ Determines the AC motor drive restart method after an External Base Block is enabled.

Output frequency /] l
(H) jj :

@

@ Input B.B. signal

@ Stop output voltage
@ Disable B.B. signal
@ waiting time 08.07
® Speed Search

® Synchronization speed detection

g@

|
t

®

Output voltage( P

1
08.08 Current Limit \
for Speed SearchSpeed ————————'— ——————

Output current (A) f

1

1

FWDR !
un | ;

?

A — =

Time

®

O— o
B.8. L

Fig 1:B.B. Speed Search with Last Output Frequency Downward Timing Chart
(Speed Search Current Attains Speed Search Level)

RS N g (P

<—@

Outputfrequency @ ® Input B.B. signal
@ Stopoutput voltage

—! I
W ® Disable B.B. signal
' @ Waiting time 08.07
® Speed Search

® Synchronization speed detection

08.08 Current Limit A
for Speed SearchSpeed

R N

?

Time

R i

Fig 2: B.B. Speed Search with Last Output Frequency Downward Timing Chart
(Speed Search Current doesn't Attain Speed Search Level)

Output frequency
(H) :

—!
l
]

06.01 f ‘:®'—’_/—/

Over current A !
stall prevention A !
during acceleration |~~~ "---r------

Output current (A) F

1
FWD Run J |
1

@ —
B.B.

Fig3: B.B. Speed Search W|th Minimum Output Frequency Upward Timing Chart

Input B.B. signal
Stop output voltage
Disable B.B. signal
Waiting time 08.07

Restart

Synchronization speed detection

SEGEGRONTRCRC)

Keep accelerating

Time

1
|
1
|
T
1
|
|
I
|
1
1
I
|
1
1
|

(X 1Y@l Base Block Time for Speed Search (B.B.) Unit: 0.1
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Settings 0.1-5.0 sec. Default: 0.5

[[]  When the AC motor drive detects a momentary power loss, it blocks its output and then waits for a period of
time specified by this parameter before resuming operation. Set this parameter at a value that ensures that
any residual regeneration voltage from the motor on the output has disappeared before the drive is activated
again.

This parameter also determines the waiting time before resuming operation after an External Base Block and
Number of Auto-restarts after Fault (Pr.08.15).

WX E Il Current Limit for Speed Search Unit: 1

Settings 30-200% Default: 150

Limits the drive output current during a speed search.
When executing a speed search, the V/F curve is defined by the settings in Parameter Group 01.

=

Maximum Allowable Maximum Allowable
Power_["he 05 Power Loss Time _1 0805 |PowerLoss Time
Input « Speed
Speed Search g)ért\é:gtrig?]lzahon
08.04=1 08.04=2 i
Output Base Block Time Base Block Time
Frequency—| T08.06 | ~_ _— —l 08.06
Output
Voltage /
/

Momentary Power Loss Operation

~ Skip Frequency 1 Upper Limit Unit: 0.01

~ Skip Frequency 1 Lower Limit Unit: 0.01
~ Skip Frequency 2 Upper Limit Unit: 0.01
~ Skip Frequency 2 Lower Limit Unit: 0.01
~ Skip Frequency 3 Upper Limit Unit: 0.01
~ Skip Frequency 3 Lower Limit Unit: 0.01
Settings 0.00—400.00 Hz Default: 0.00

These parameters cause the AC motor drive not to remain in these frequency ranges with continuous
frequency output. Set these six parameters as follows Pr.08.09 > Pr.08.10 > Pr.08.11 > Pr.08.12 > Pr.08.13 >
Pr.08.14.

...................................
...................................
,,,,,,,,,,,,,,,,,,,,,,,,,
-------------------------
-------------
--------------

internal frequency command

setting frequency

mNumber of Auto-restarts After Fault Unit: 1

Settings 0-10 Default: 0
(I [ Auto-reset Time for Restart after Fault Unit: 0.1
Settings 0.1-6000 sec. Default: 60.0
[L1  After an over-current OC or over-voltage OV fault occurs, the AC motor drive can automatically reset/restart
up to ten times.
L1

Setting this parameter to 0 disables automatic reset/restart operation after any fault.
When enabled, the AC motor drive restarts with speed search, which starts at the last frequency before the
fault.
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I Use this parameter in conjunction with Pr.08.15.
For example: If you set Pr.08.15 to 10 and Pr.08.16 to 600 seconds (10 minutes), and if there is no fault for
over 600 seconds from the restart for the previous fault, then the number of auto-restarts after a fault is reset

to 10.
\1: % VA A\uto-energy Saving
Default: 0
Settings 0 Disable Energy-saving operation

1 Enable Energy-saving operation

Ld When you set Pr.08.17 to 1, acceleration and deceleration operate at full voltage. During constant speed
operation, the AC motor drive automatically calculates the best voltage value for the power for the current
load. This function is not suitable for constantly changing loads or near-full loads during operation.

Output
Voltage

100%

70%

During auto-energy saving
operation, the output

voltage is lowered as much

as possible to maintain the load.
The drive can lower the output
voltage to as little as 70% of

the normal output voltage.

Output Frequency

(A E B Automatic Voltage Regulation (AVR)

Default: 0
0 AVR function enabled
1 AVR function disabled
2 AVR function disabled for deceleration
3 AVR function disabled for stop

[LJ The motor rated voltage is usually 230/200 Vac 50/60 Hz and the AC motor drive input voltage may vary
between 180-264 Vac 50/60 Hz. Therefore, when you use the AC motor drive without the AVR function, the
output voltage is the same as the input voltage. When the motor runs at voltages exceeding the rated voltage
by 12—20%, the motor’s lifetime is shortened and the motor can be damaged due to higher temperature,
failing insulation and unstable torque output.

Ld  The AVR function automatically regulates the AC motor drive output voltage to the Maximum Output Voltage
(Pr.01.02). For instance, if you set Pr.01.02 to 200 Vac and the input voltage is at 200—264 Vac, then the
Maximum Output Voltage is automatically reduced to a maximum of 200 Vac.

[0 When the motor ramps to stop, the deceleration time is longer. When setting this parameter to 2 with auto-
acceleration / auto-deceleration, the deceleration is quicker.

117 I Reserved

(i1 ] Il » Compensation Coefficient for Motor Instability Unit: 0.1
Settings 0.0-5.0 Default: 0.0

The drift current occurs in a specific zone of the motor and it causes serious motor vibration. It is
recommended to use this parameter (the recommended value is 2.0) to greatly improve this situation. (The
drift current zone for high-power motors is usually in the low frequency area.)

MDC Current Level during Preheating

Settings 0-100% Default: 0

Settings
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L) Sets the DC current level input to the motor during preheating. The DC current during preheating is 100%
equal to the Motor Rated Current (Pr.07.00). When setting this parameter, increase the current level slowly
until you reach the desired preheating temperature.

[[] Related parameters: Pr.08.22 (DC Current Cycle Time during Preheating), Pr.03.00 (Multi-function Output
Relay #24: Preheating function indication), Pr.04.06—Pr.04.08 (Multi-function Input Terminal #26: Auto-trigger
preheating function).

m DC Current Cycle Time during Preheating

Settings 0-100% Default: 0

[[] Sets the cycle time that the DC current input to the motor during preheating. 0—100% corresponds to 0—-10
seconds. When you set the cycle time to 0%, it means that there is no current output; 100% means
continuous current output. For example, if you set the cycle time to 50%, the time that the current input to the
motor for one cycle is five seconds; the stopping time is five seconds. When the AC motor drive stops
running, continuous DC current automatically and cyclically input to the motor. When you use this parameter
with MI=26 (Auto-trigger preheating function), this parameter works with the Ml signal continuously and
cyclically until the AC motor drive starts the motor operation or MI=26 is disabled.

The preheating function works when Pr.08.21 and Pr.08.22 are not set to 0.
When MI=26 (Auto-trigger preheating function) is enabled, Ml terminal determines the preheating function.
[l] When MI=26 is disabled, the preheating function is enabled after the AC motor drive stops its first operation or
when the AC motor drive starts after re-applying power.
The diagram below shows the 50% setting for the cycle time that the DC current input to the motor during
preheating when MI=26 (Auto-trigger preheating function) is enabled.
A
08-21 Level of Pre-heat |-.....-..
DC Current |
Sesc
Output current from H
the inverter Caii
"08-22=50%
MI=26 Auto-trigger
pre-heat function
Inverter RUN/STOR RUN

: Pre-heat function is :
disable

[ The diagram below shows the 50% setting for the cycle time that the DC current input to the motor during
preheating when MI=26 (Auto-trigger preheating function) is disabled. The preheating function automatically
enables continuous current input after the drive stops running.

A

Continuous output DC current.

08-21 Level of Pre-heatfp - - — — — —
DC Current -
Lasc Sesc
Cutput current from | A Lo e e e
the inverter Sesc
'08-22=50%

MI=26 Auto-trigger
pre-heat function

Inverter RUMN/STOP RUMN
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The diagram below shows the sequential relationship between the preheating function and enabled DC brake.

A

Pre-heat
08-21 Level of Pre-heat [
DC Current

Pre-heat

DC Brake

Qutput current from
the inverter 08-22=50% !

Mi=26 Auto-trigger ON
pre-heat function :

Inverter RUN/STOP BUN

Fre-heat function i1s disable

(I X Fire Mode

Settings 0: No function Default: 0
1: Forward running
2: Running in reverse
L Use this parameter with Pr.04.06—Pr.04.08 multi-function input terminals #27 or #28 (Fire mode enabled

with/without operation command) and Pr.03.00 multi-function output terminal #25 (Fire Mode Indication).

0: The fire mode is invalid.

1: The motor runs in a clockwise direction (U, V, W) during fire accident.

2: The motor runs in a counterclockwise direction (U, V, W) during fire accident.

12 ~ Operating Frequency during Fire Mode
Settings 0.00-400.00 Hz Default: 60.00

L Sets the AC motor drive’s operating frequency when the fire mode is enabled.

mNumber of Fire Mode Actions

Settings Read only Default: Read only

L As long as the fire mode is enabled for more than four minutes, regardless of whether the AC motor drive
runs or not, the fire mode action and its number of occurrences are recorded. Note that this parameter is
read-only. Any parameter value that is not zero voids the warranty.

> Fire mode end process flow:

If you set the Pr.04.06—Pr.04.08 multi-function input terminal=27/28 to ON or the communication address to
2002H with bit5=1 (fire mode enabled), and the fire mode is enabled for more than four minutes, and then you
set the Pr.04.06—Pr.04.08 multi-function input terminal=27/28 to OFF or the communication address to 2002H
with bit5=0 (no function), the counter starts to count from four minutes after the fire mode is enabled. After the
fire mode is enabled for 2.5 hours, the AC motor drive resumes normal operation, and stops or operates to
normal operating frequency according to the original input status.

L If you set the Pr.04.06—Pr.04.08 multi-function input terminal=27/28 to ON or the communication address to
2002H with bit5=1 (fire mode enabled), and the fire mode is enabled for less than four minutes, the AC motor
drive resumes normal operation once the fire mode is disabled, and stops or operates to normal operating
frequency according to the original input status.

B
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Fire-Mode Input

X Fault code list of normal mode and fire mode:

Fa
n
)

No. Fault Name Normal Mode Fire Mode
1 Over current (oc) V V

2 Over voltage (ov) \Y V

3 Over heat 1 (oH1) V No detection
4 Over heat 2 (oH2) V No detection
5 Over Load (oL) (150% 1 Min., Drive) V No detection
6 Internal electronic overload trip (oL1) V No detection
7 Motor over load (oL2) V No detection
8 External fault (EF) Vv V

9 Over current during Acceleration (ocA) V V

10 | Over current during Deceleration (ocD) V V

11 Over current during normal speed (ocN) V V

12 | Reserved

13 | Low voltage (LV) \Y V

14 Input phase loss (PHL) Vv V

15 | base block (bb) V V

16 | Auto acceleration/deceleration failure (cFA) V V

17 Software parameter protection failure (code) V V

18 | Internal EE parameter OM cannot write (cF10) V \Y

19 | Internal EE parameter OM cannot read (cF20) V V

20 Hardware NMI (HPF1) V V

21 Hardware OV (HPF2) V V

22 | Reserved

23 | Hardware OC (HPF4) V V

24 Hardware IU (CF3.0) V V

25 | Hardware IV (CF3.1) V V

26 Hardware IW (CF3.2) V V

27 | Hardware DC bus (CF3.3) V V

28 | Hardware Temperature (CF3.4) V No detection
32 | Analog signal Error (AErr) V V

34 Motor overheat parameter protect (PTC) V V

35 | Analog feedback error (FBE) V V

36 | Deviation error (DEV) Vv V

W
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Group 9: Communication Parameters
» You can set this parameter during operation.

The AC motor drive includes a built-in RS-485 serial interface, marked RJ45 near the control terminals. The RS-
485 pins are defined below.

RS-485

8«1 Serialinterface

1: Reserved 2: EV 3: GND
4:SG- 5:8SG+ 6: Reserved

7: Reserved 8: Reserved
WX [/IE ~ Communication Address
Settings 1-254 Default: 1

3 You must set the communication address this drive if the AC motor drive is controlled by RS-485 serial
communication. The communication address for each AC motor drive must be unique.

m ~ Transmission Speed

Default: 1
Settings 0: Baud rate 4800 bps (bits / second)
1: Baud rate 9600 bps (bits / second)
2: Baud rate 19200 bps (bits / second)
3: Baud rate 38400 bps (bits / second)
Sets the transmission speed between the RS-485 master (such as PC) and the AC motor drive.
m A Transmission Fault Action
Default: 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

) Determines how the AC motor drive reacts if a transmission fault occurs.

09.03 ~ Time-out Detection Unit: 0.1

Settings 0.0-120.0 sec. Default: 0.0
0.0 Disable

3 1f Pr.09.03 is not equal to 0.0, and Pr.09.02=0-2, and there is no communication on the bus during the time-
out detection period (set by Pr.09.03), the digital keypad displays “cE10”.

N7 ~ Communication Protocol

Modbus ASCII mode, protocol <7, N, 2>
Modbus ASCII mode, protocol <7, E, 1>
Modbus ASCII mode, protocol <7, O, 1>
Modbus RTU mode, protocol <8, N, 2>
Modbus RTU mode, protocol <8, E, 1>
Modbus RTU mode, protocol <8, O, 1>
Modbus RTU mode, protocol <8, N, 1>
Modbus RTU mode, protocol <8, E, 2>
Modbus RTU mode, protocol <8, O, 2>
Modbus ASCII mode, protocol <7, N, 1>
0: Modbus ASCII mode, protocol <7, E, 2>

Default: 0
Settings

= A A T e Al =
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11: Modbus ASCII mode, protocol <7, O, 2>

Control by PC

1. When using RS-485 to connect with the communication port, you must set the communication address
for each VFD-EL-W drive in Pr.09.00 first so that the PC controls according to each address.

2. You can set a VFD-EL-W drive to communicate over Modbus networks using one of the following
modes: ASCII (American Standard Code for Information Interchange) or RTU (Remote Terminal Unit).
Select the desired mode along with the serial port communication protocol in this parameter.

3. Code Description:

The CPU delays about 1 second when using the communication reset; therefore, there is at least 1
second delay time in the master station.

ASCIl 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 3 52’ 13! 54! 55! (6! 57’

ASCII code 30H 31H 32H 33H 34H 35H 36H 37H

Character ‘g’ ‘9’ ‘A ‘B’ ‘C ‘D’ ‘E’ ‘F

ASCII code 38H 39H 41H 42H 43H 44H 45H 46H
RTU mode:

Each 8-bit data is the combination of two 4-bit hexadecimal characters. For example, 64 Hex.

L Data Format
Character Frame for ASCII:

(7,N,2)
Start | | | | | | | ' Stop | Stop
L T L A
.:_!,________L ________ | L '_________'_________'________+_________| ________ |
| —————  T-databits —————— |
-— 10-bits character frame - >
(7,E,1)
S A O
it 4 0 T E 2 S 40 O paniy bt
.:_!. ________ L —— L, . . Lo - :_ ________ e !
! - 7-data bits — |
— 10-bits character frame - >
(7,0,1)
TTTT - 1 -0 1 === 1 e T =T ---I.......-..—
Sarti i i b 40,1 o | o lodd! stop
it O T 2 S 4 S 0 pariy i
!_!. ________ L | L | e Jr ________ O, I—
| «——————  7-databits — |
—— 10-bits character frame >
(7’N’1)
Start | : i
ot | 0 0 102 3 4
,I_:F________:_ ________ R o] S SR R SR
: - 7-data bits
e 9-bits character frame
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Stop

bit
bit

Stop
bit
Stop
bit

1
1
|
]
1
1

Q
o
-
2}
=
o
=
n

Stop

bit
bit

Stop
bit
Even
parity.L

Even
parity

——=----A

8-data bits
11-bits character frame

8-data bits
10-bits character frame

11-bits character frame
11-bits character frame

8-data bits
11-bits character frame

8-data bits
11-bits character frame

7-data bits
7-data bits

(7,E,2)
(7,0,2)
(8,N,2)
(8,E,1)
(8,0,1)
(8,N,1)

Character Frame for RTU:
(8,E,2)
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12-bits character frame

8-data bits
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Communication Protocol
1. Communication Data Frame

12-bits character frame

ASCIl mode:
STX Start character ;' (3AH)
Address Hi Communication address:
Address Lo 8-bit address consists of two ASCII codes.
Function Hi Command code:
Function Lo 8-bit command consists of two ASCII codes.

DATA (n-1) to DATA 0

Contents of data:
Nx8-bit data consists of 2n ASCII codes.
n < 20, maximum of 40 ASCII codes.

LRC CHK Hi LRC checksum:
LRC CHK Lo 8-bit checksum consists of two 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
DAT'tA(‘) (n-1) Contents of data:
DATA 0 nx8-bit data, n < 40 (20 x 16-bit data).
CRC CHK Low CRC checksum:
CRC CHK High 16-bit checksum consists of two 8-bit characters.
END A silent interval of more than 10 ms

2. Address (Communication Address)

Valid communication addresses are between 0—-254. A communication address of 0 means broadcast to all
AC motor drives (AMD). In this case, the AMD broadcast does not reply with any message to the master

device.

00H: broadcast to all AC motor drives
01H: AC motor drive with address 01

OFH: AC motor drive with address 15
10H: AC motor drive with address 16

FEH: AC motor drive with address 254

For example, send communication to AMD with address 16 decimal (10H):
ASCIl mode: Address =’1’,’0’ => ‘1" = 31H, ‘0’ = 30H

RTU mode: Address = 10H
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3. Function (Function code) and DATA (data characters)

The format of the data characters depends on the function code.
03H: Read data from register

06H: Write single register

08H: Loop detection

The available function codes and examples for the VFD-EL-W drive are described in the following tables.
(1) 03H: multi-read, read data from registers.
Example: reading two continuous data from register address 2102H; AMD address is 01H.

ASCII mode:
Command message: Response message:
STX v STX v
Address ? Address ?
. 0 . ‘0
Function o Function 3
‘2 Number of data ‘0
Starting data address (1) (Count by byte) j
‘2 Content of starting address | ‘7’
o 2102H 7
Number of data ‘0 ‘0
(count by word) ‘0 ‘0
é Content of address 2103H 8
LRC Check = v
7 0
CR 7
END LF LRC Check T
CR
END F
RTU mode:
Command message: Response message:
Address 01H Address 01H
Function 03H Function 03H
21H Number of data
Starting data add 04H
arting cata address 02H (count by byte)
Number of data 00H 17H
tent of 2102H
(count by word) 02H Content of address 210 70H
CRC CHK Low 6FH 00H
Content of add 2103H
CRC CHK High F7H ontent of address 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 B STX B
Address ? Address ?
Function g Function g
0 0
Data address 8 Data address 8
0 0
Data content ; Data content ;
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Command message: Response message:
l7¥ l7¥
KOI KOI
l7¥ l7¥
LRC Check T LRC Check T
CR CR
END F END F
RTU mode:
Command message: Response message:
ADR 01H ADR 01H
CMD 08H CMD 08H
OOH OOH
Dat Dat
aa 00H aa 00H
17H 17H
Data 701 Data 70H
CRC CHK Low 8EH CRC CHK Low 8EH
CRC CHK High OEH CRC CHK High OEH

4. 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, storing 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 AO01H, 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.

Step 6: Repeat step 2 to 5 for the next 8-bit byte of the command message. Continue doing this until all
bytes have been processed. The final content of the CRC register is the CRC value. When transmitting the
CRC value in the message, the upper and lower bytes of the CRC value must be swapped, that is 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 "= *data++;
for(j=0;j<8;j++){
if(reg_crc & 0x01){ /* LSB(b0)=1 */
reg_crc=(reg_crc>>1) * 0xA001;
Yelse{
reg_crc=reg_crc >>1;
}
}
}

return reg_crc;

}
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5. Address list
The contents of the available addresses are shown in the following table.

Content Address Function

GG means parameter group, nn means parameter number. For
example, the address of Pr.04.01 is 0401H. Refer to Chapter 4
GGnnH Parameters for the function of each parameter. When reading
parameters by command code 03H, only one parameter can be read
at a time.

AC motor drive
Parameters

00B: No function
01B: Stop

10B: Run

11B: Jog + Run

bit 0—1

bit -3 | Reserved

00B: No function

01B: FWD

10B: REV

Command 11B: Change direction

2000H
bit 45

Write only 00B: Comm. forced first acceleration/deceleration

bit 67 01B: Comm. forced second acceleration/deceleration

bit 8—15 | Reserved

2001H Frequency command

bit 0 1: E.F. (external fault) ON

bit 1 1: Reset

2002H bit 2 1: B.B. ON

bit 3—4
bit 6-15

Reserved

00B: No function

Fire mode

enabled 2002H Bit5 |01B: Fire mode enabled (Does not include the running

commands)

Status Error code:

monitor 2100H : No error occurred

Read only : Over-current (oc)

: Over-voltage (ov)

: IGBT Overheat (oH1)

: Reserved

: Drive overload (oL)

: Motor overload1 (oL1)

: Over-torque (oL2)

O | N[O | WWIN|~]|O

: External fault (EF)

9: Over-current during acceleration (ocA)

10: Over-current during deceleration (ocd)

11: Over-current during constant speed (ocn)

12: Reserved

13: Reserved

14: PHL (Phase-Loss)

15: Reserved
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Content Address Function

16: Auto-acceleration/deceleration failure (cFA)

17: Software and parameter password protection enabled (codE)
18: Power Board CPU WRITE failure (cF1.0)
19: Power Board CPU READ failure (cF2.0)
20: CC, OC Hardware protection failure (HPF1)
21: OV Hardware protection failure (HPF2)
22: Reserved

23: OC Hardware protection failure (HPF4)
24: U-phase error (cF3.0)

25: V-phase error (cF3.1)

26: W-phase error (cF3.2)

27: DC bus error (cF3.3)

28: IGBT Overheat error (cF3.4)

29: Reserved

30: Reserved

31: Reserved

32: Reserved

33: Reserved

34: Reserved

35: Reserved

36: Reserved

37: OPHL

Status of the AC motor drive

00B: RUN LED is off, STOP LED is on (the AC motor
drive stops).
01B: RUN LED blinks, STOP LED is on (when the AC
it 01 motor drive decelerates to stop).
it 0—
10B: RUN LED is on, STOP LED blinks (when the AC
motor drive is in standby).
11B: RUN LED is on, STOP LED is off (when the AC
motor drive runs).
bit 2 1: JOG command
2101H bit 3—4 00B: FWD LED is on, REV LED is off (when the AC
motor drive runs forward).
01B: FWD LED is on, REV LED blinks (when the AC
motor drive runs from reverse to forward).
10B: FWD LED blinks, REV LED is on (when the AC
motor drive runs from forward to reverse).
11B: FWD LED is off, REV LED is on (when the AC
motor drive runs in reverse).
bit 5—7 Reserved
bit 8 1: Master frequency is controlled by the communication
interface.
bit 9 1: Master frequency is controlled by the analog signal.
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4-84

Content Address Function
: 1: Operation command is controlled by the
bit 10 SO
communication interface.
bit 11-15 Reserved

2102H Frequency command (F)

2103H Output frequency (H)

2104H Output current (AXX.X)

2105H Reserved

2106H Reserved

2107H Reserved

2108H DC bus Voltage (UXXX.X)

2109H Output voltage (EXXX.X)

210AH Displays temperature of IGBT (°C)
2116H User-defined (Low word)

2117H User-defined (High word)

Note: 2116H is the number display for Pr.00.04. The high byte of 2117H is the number of decimal places
for 2116H. The low byte of 2117H is the ASCII code of the alphabetic display for Pr.00.04.

6. Exception response:

The AC motor drive is expected to return a normal response after receiving command messages from the
master device. The following describes the conditions when no normal response is returned to the master
device.

The AC motor drive does not receive the messages due to a communication error, and the AC motor drive
has no response. The master device eventually processes a time-out condition.

The AC motor drive receives the messages without a communication error, but cannot handle them. An
exception response is returned to the master device and a fault message “CExx” displays on the AC motor
drive keypad. The xx of “CExx” is a decimal code equal to the exception code (described below).

In the exception response, the most significant bit of the original command code is set to 1, and an
exception code that explains the condition that caused the exception is returned.

The following is an example of an exception response of command code 06H and exception code 02H.

ASCII mode: RTU mode:

STX o 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

(0!

Exception code >
LRC CHK Low v
LRC CHK High 7
END 1 CR
END O LF
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Explanation of exception codes:

Exception code

Explanation

01

lllegal function code:

The function code received in the command message is not available for the AC
motor drive.

02

lllegal data address:

The data address received in the command message is not available for the AC
motor drive.

03

lllegal data value:

The data value received in the command message is not available for the AC
motor drive.

04

Slave device failure:
The AC motor drive is unable to perform the requested action.

10

Communication time-out:

If Pr.09.03 is not equal to 0.0, and Pr.09.02 = 0—2, and there is no communication
on the bus during the time-out detection period (Pr.09.03), the keypad displays
“cE10”.

7. Communication program for a PC:
The following is a simple example of how to write a communication program for Modbus ASCIlI mode on a

PC in the 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 */

#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]=

{I:I’IOI’I1 I,lOl’l3l,l2l,l1 I’IOI’!ZI’ IOI’IOI’IOI’l2l’IDl’l7l’I\rl’I\nl};

void main(){

int i;

outportb(PORT+MCR,0x08); [* interrupt enable */
outportb(PORT+IER,0x01); /* interrupt as data in */

outportb(PORT+LCR,(inportb(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() X

if(inportb(PORT+LSR) & 0x01){ /* b0==1, read data ready */
rdat[i++]=inportb(PORT+RDR); /* read data form RDR */

Py
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N[ Reserved

NIVl ~ Response Delay Time Unit: 1

Settings 0-200 (1 unit =2 ms.) Default: 1

[ Sets the response delay time after the AC motor drive receives a communication command as shown in the
following diagram.

RS-485BUS

PC or PLC command Response Message of AC Drive

Handling timg Response Delay Time
of AC drive Pr.09.07
Max.: 6 msec
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Group 10: PID Control Parameters

mpm Set Point Selection

# You can set this parameter during operation.

Default: 0
Settings 0 Disable
1 Digital keypad UP/DOWN keys
2 Reserved
3 Reserved
4 PID set point (Pr.10.11)
mlnput Terminal for PID Feedback
Default: 0
Settings 0 Positive PID feedback from external terminal AVI (0-10 Vbc)
1 Negative PID feedback from external terminal AVI (0-10 Vbc)
2 Positive PID feedback from external terminal ACI (4—20 mA)
3 Negative PID feedback from external terminal ACI (4-20 mA)

L Note that the measured variable (feedback) controls the output frequency (Hz). Select the input terminal
accordingly. Ensure that this parameter setting does not conflict with the setting for Pr.10.00 (Master
Frequency).

Negative feedback: error = set point (SP) — feedback (FB)
Positive feedback: error = feedback (FB) — set point (SP)

BEZEER ~ P 0 set Point Value Unit: 0.1

Settings 0.00—400.00 Hz Default: 0.00
[ Sets the set point in Hz in conjunction with Pr.10.00 setting to 4.

m ~ Proportional Gain (P) Unit: 0.1

Settings 0.0-10.0 Default: 1.0

Determines the deviation response of Proportional gain (P). Eliminates the system error; usually used to
decrease the error and get faster response speed. It also reduces the steady-state error. But if you set the
value too high, it may cause system oscillation and instability.

[ If you set the other two gains (I and D) to zero, proportional control is the only effective parameter.

LUOE 2 ~ Integral Time (1) Unit: 0.01

B

B

Settings 0.00-100.00 sec. Default: 1.00
0.00 Disable

[ Use the integral controller to eliminate the error during stable system operation. The integral control does

not stop working until the error is zero. The integral is affected by the integral time.
[ The smaller the integral time, the stronger the integral action. It is helpful to reduce overshoot and

oscillation for a stable system. Accordingly, the speed to lower the steady-state error decreases. The

integral control is often used with the other two controls for the PI controller or PID controller.
[ Sets the integral time of the | controller. When the integral time is long, there is a small | controller gain,

with slower response and slow external control. When the integral time is short, there is a large | controller
gain, with faster response and rapid external control.

L) If the integral time is too short, it may cause overshoot and system oscillation.
[ Set Integral Time to 0.00 to disable Pr.10.03.

m  Differential Time (D) Unit: 0.01

Settings 0.00-1.00 sec. Default: 0.00

[ Use the differential controller to show the system error change and to preview the change in the error. You
can use the differential controller to eliminate the error in order to improve the system state. Using a
suitable differential time can reduce overshoot and shorten adjustment time; however, the differential
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operation increases noise interference. Note that a too large differential causes more noise interference. In
addition, the differential shows the change and the output is 0 when there is no change. Note that you
cannot use the differential control independently. You must use it with the other two controllers for the PD
controller or PID controller.

[l] Sets the D controller gain to determine the error change response. Using a suitable differential time
reduces the P and | controllers overshoot to decrease the oscillation for a stable system. A differential time
that is too long may cause system oscillation.

L] The differential controller acts on the change in the error and cannot reduce the interference. Do not use
this function when there is significant interference.

mUpper Bound for Integral Control Unit: 1

Settings 0-100% Default: 100

L] Defines an upper bound for the integral gain (I) and therefore limits the Master Frequency. The formula is
Integral upper bound = Maximum Output Frequency (Pr.01.00) x (Pr.10.05).

[ An excessive integral value causes a slow response due to sudden load changes and may cause motor
stall or machine damage.

mpm Filter Time Unit: 0.1

Settings 0.0-2.5 sec. Default: 0.0

Ed  The output for PID filter time helps reduce the system oscillation.
[ Refer to the following closed-loop control diagram:

Integral +l Output Digital
+ i Freq. " .
setpoint P o) | e ron L) R [feea
10.02 10.03 10.05 10.07 10.06
| D
10.04
Input Freq PID
Gain feedback
10.10 10.01
'K\ Yl PID Output Frequency Limit Unit: 1
Settings 0-110 % Default: 100

[ Defines the percentage of the output frequency as the limit for PID control. The formula is Output
Frequency Limit = Maximum Output Frequency (Pr.01.00) X Pr.10.07%. This parameter limits the
Maximum Output Frequency. You can set an overall limit for the output frequency in Pr.01.07.

([VKiI:3 PID Feedback Signal Detection Time Unit: 0.1
Settings 0.0-3600.0 sec. Default: 60.0
3 This function in only for ACI signal.

B

Defines the time during which the PID feedback is abnormal before a warning (see Pr.10.09) is given. It
can also be modified according to the system feedback signal time.

If you set it to 0.0, the system does not detect any abnormality signal.

LYl = roneous PID Feedback Signal Action

B

Default: 0
Settings 0 Warn and ramp to stop
1 Warn and coast to stop
2 Warn and keep operating

L) This function in only for ACI signal.

L Determines the AC motor drive action when the feedback signals (analog PID feedback) are abnormal
according to Pr.10.16.
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(A 'VIER Gain Over the PID Detection Value Unit: 0.1

Settings 0.0-10.0 Default: 1.0

[ Sets the gain adjustment over the feedback detection value. Refer to the PID closed-loop control diagram
in Pr.10.06 for details.

(VA PID Deviation Level Unit: 0.1
Settings 0.0-100.0% Default: 10.0
(VA PID Deviation Detection Time Unit: 0.1

Settings 0.1-300.0 sec. Default: 5.0

B

Sets the detection of the deviation between the set point and the feedback signal value.

The base for Pr.10.12 is Pr.01.00. When the PID feedback control is enabled, and (PID set point source —
feedback) is larger than Pr.10.12, and the time exceeds the Pr.10.13 setting, then the multi-function output
terminal #16 (PID Feedback Error) displays as a warning and acts according to Pr.10.20 settings.

B

L When you set Pr.10.12 to 0, PID feedback error detection is disabled.

mSIeep Detection Time Unit: 0.1
Settings 0.0-6550 sec. Default: 0.0

Sleep Frequency Unit: 0.01
Settings 0.00—400.00 Hz Default: 0.00

mWake-up Frequency Unit: 0.01
Settings 0.00—400.00 Hz Default: 0.00

[ Sleep mode setting requirements:
B PID function must be enabled.

B The wake-up frequency Pr.10.16 setting must be higher than the sleep frequency Pr.10.15, and ensure
that there must be an appropriate difference between them (5 Hz or above) to prevent frequent switching
between the two frequency status.

B The sleep frequency Pr.10.15 setting must be higher than the Pr.01.08 output frequency lower limit to
prevent being in sleep mode.
B The sleep frequency Pr.10.15 setting must be higher than the Pr.01.05 minimum output frequency.
L1 Sleep/wake-up mode status description for the AC motor drive:
B When the actual output frequency H < Pr.10.15 and the time exceeds the Pr.10.14 setting, the AC motor

drive no longer outputs and is in sleep mode after the AC motor drive decelerates to Pr.01.05 minimum
output frequency following the deceleration time limit.

B When the AC motor drive is in sleep mode, the frequency command F is still calculated by PID. The
state of the wake-up shows as the following diagram.

» Before the frequency command F calculated by the PID reaches the wake-up frequency Pr.10.16, the
AC motor drive is in sleep mode, and the output frequency H is 0 Hz. The duration of this period of
time is affected by the PID parameters (Pr.10.02, Pr.10.03, and Pr.10.04).

» When the frequency command F calculated by the PID reaches the wake-up frequency Pr.10.16, the
AC motor drive output frequency H accelerates from Pr.01.05 minimum output frequency to Pr.10.16
wake-up frequency following the V/F curve.

» When the actual output frequency H of the AC motor drive accelerates to Pr.10.16 wake-up
frequency, control the AC motor drive output frequency H by PID.
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Frequency
A

Frequency command for PID calculation

10.16
Wakeup Frequency

Deceleration
time limit

Output

frequency
1015
Sleep Frequency ‘f Output ‘
) frequency
. 0105 DS X Jimit
Minimum output . |
frequency I i >
Pa—— Sleap wakeup Time
1014 L
Sleep Detection Time
Fmin lower bound
of frequency Fsleep
) 1 M)
N\ S

lower bound

Fmin <Fsleep < of frequency

Fcmd=0
Fout=0

When the PID function is enabled and the sleep mode is disabled:
m  |f Pr.01.08 > Pr.01.05, the lower limit of the AC motor drive output frequency H is limited by Pr.01.08.

m  [fPr.01.08 < Pr.01.05, the lower limit of the AC motor drive output frequency H is limited by Pr.01.05.
When it reaches Pr.01.05, the AC motor drive stops output and is in ready status.

(VA VAN PID Offset

Default: 0.00
Settings: 0.00-60.00 Hz
[ Selects the minimum output frequency in the PID control mode according to your applications.
(UMK I Feedback of PID Physical Quantity Value Unit: 0.1
Settings 1.0-99.9 Default: 99.9

L When you set Pr.00.04 to 8, 00:00 displays (see the figure below).
L Use this parameter only for display. This parameter does not relate to Pr.00.13, Pr.00.14, Pr.02.18 and
Pr.02.19.

eSTOP
FWD e

Setpoint Feedback value

(the max. value youwould
like to convert)

mPID Calculation Mode Selection

Default: 0
Settings 0 Serial mode
1 Parallel mode

[ Serial mode
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Integral +l Output iqi
. + P I gain Freq. Ifzi)'g:al Freq.
Setpoint —@—> > limit Limit [ | Command
10.02 10.03 10.05 10.07 10.06
| D
10.04
Input Freq PID
Gain feedback
10.10 10.01
L Parallel mode
10.02
Integral + Output iqi
. + I gain + Freq. If?llg:al Freq.
Setpoint > > > limit > Limit [ | Command|
10.03 10.05 10.07 10.06
10.04
Input Freq PID
Gain feedback
10.10 10.01

mErroneous PID Feedback Deviation Level Action

Default: 0
Settings 0 Warn and keep operating
1 Warn and coast to stop
2 Warn and ramp to stop
3 Ramp to stop and restart after Pr.10.21 delay time (No warning displays)
Ramp to stop, and restart after Pr.10.21 delay time. The number of times of
4 restart is limited by Pr.10.50 (Number of Times of Restart after PID Fault)

d  In PID control mode, the AC motor drive acts according to this parameter when erroneous PID feedback
deviation level occurs (Pr.10.12 and Pr.10.13).

Restart Delay Time after Erroneous PID Deviation Level Unit: 1
Settings 0-9999 sec. Default: 60

# Set Point Deviation Level Unit: 1
Settings 0-100% Default: 0

("X ~ Detection Time of Set Point Deviation Level Unit: 1
Settings 1-9999 sec. Default: 10

d  Pr.10.22 is based on the set point set by the PID control. When the deviation is less than Pr.10.22 and the
time exceeds Pr.10.23 setting, the AC motor drive decelerates to stop to be in a standby status with
constant pressure (this deceleration time is according to the Deceleration Time 2 in Pr.01.12). If the
deviation is still in the range of the error set during deceleration to stop, the system is in standby status.
Example: Assume that the set point of a constant pressure control for a pump is 4 kg, Pr.10.22 is set to
5%, and Pr.10.23 is set to 15 seconds, then the deviation is 0.2 kg (4 kg X 5% = 0.2 kg). When the
feedback value is higher than 3.8 kg and the time exceeds 15 seconds, the AC motor drive decelerates to
stop (this deceleration time is according to the Deceleration Time 2 in Pr.01.12). When the feedback value
is less than 3.8 kg, the AC motor drive starts to run.

BELEZIN ~ Deviation Level of Liquid Leakage Unit: 1

Settings 0-50% Default: 0

B
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3 Pr.10.24 is based on the set point set by the PID control. When the drive does not run and is in a constant
pressure status, and if the error is higher than Pr.10.24 due to liquid leakage (minor pressure loss), the AC
motor drive starts to run.

[l] Use this parameter to avoid the drive’s frequent start-up and stop due to liquid leakage (minor pressure
loss).

L Liquid Leakage Deviation Level Detection

set point
,,,,,,,,,,,,,,,,,, é,,,,,,,,,,,,,,,,, o

feedback value

Pr.10.24

Deviation Level of Liquid Leakage

M/Liquid Leakage Change Detection Unit: 1

Settings 0-100% Default: 0

(O: Disable)
m/Time Setting for Liquid Leakage Change Unit: 0.1
Settings 0.1-10.0 sec. Default: 0.5

(0: Disable)

3 Pr.10.25 and Pr.10.26 define the variation of the feedback value within a time unit in the case of liquid
leakage (minor pressure loss).

[ Pr.10.25 sets the variation of the feedback value based on the set point set by the PID control; Pr.10.26 is
the setting value within a time unit. If the variation of the feedback value is less than the settings for
Pr.10.25 and Pr.10.26, the liquid leakage occurs. When the drive does not run and is in a constant
pressure status, and if the variation of the feedback value is higher than the settings for Pr.10.25 and
Pr.10.26, the AC motor drive starts to run in order to keep the system stable.

L) Liquid Leakage / Usage Deviation Level Detection
set point

R— .

10.25

feedbackvalue

L] Example:

Assume that the set point of a constant pressure control for a pump is 4 kg, Pr.10.22=5%, Pr.10.23 =15
seconds, Pr.10.24=25%, Pr.10.25=3% and Pr.10.26=0.5 second, then the deviation is 0.2 kg (4 kg X 5% =
0.2 kg). That is, when the feedback value is higher than 3.8 kg and the time exceeds 15 seconds, the AC
motor drive decelerates to stop (this deceleration time is according to the Deceleration Time 2 in Pr.01.12).
When the feedback value is less than 3.8 kg, the AC motor drive starts to run.

[ Case 1: Assume that when the AC motor drive does not run and is in a constant pressure status, the
variation of the feedback value is less than 0.12 kg (4 kg X 3% = 0.12 kg) within 0.5 second. When the
feedback value continues to decrease to make the deviation of the set point be less than 1 kg (4 kg X 25%
=1 kg), that is, when the feedback value is less than 3 kg, the AC motor drive starts to run.

[ Case 2: Assume that when the AC motor drive does not run and is in a constant pressure status, the
variation of the feedback value is higher than 0.12 kg (4 kg X 3% = 0.12 kg) within 0.5 second; that is,
when the feedback value is less than 3.88 kg [4 — (4 kg X 3%) = 3.88 kg] within 0.5 second, the AC motor

drive starts to run.

10.27

| Reserved
10.33

mMulti-pump Control Mode

Settings 0-2 Default: 0
0: Disable
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1: Fixed time circulation (alternative operation)
2: Fixed quantity control (multi-pump operating at constant pressure)

L) When using the multi-pump control mode, you must set Pr.10.35 for each pump to the same value.

m Multi-pump 1D
Settings 04 Default: 0
0: Multi-pump control mode is disabled
1: Master
2-4: Slave

L When using the multi-pump control mode, the settings of each pump for Pr.10.36 cannot be the same.

(VYo ~ Multi-pump’s Fixed Time Circulation Period
Settings 1-65535 minutes Default: 60

Ed  This parameter is only valid for master pump settings.

[ Fixed time circulation mode (alternative operation): Assume that when pump #1’s operating time is longer
than the setting for Pr.10.37, pump #1 stops, and then pump #2 activates, and so on.

[ Fixed quantity control (multi-pump operating at constant pressure): Assume that when the master pump’s

operating time is longer than the setting for Pr.10.37, the master pump and the slave pump switch
alternatively.

~ Frequency to Start Switching Pumps
Settings 0.00 Hz—Fwmax Default: 60.00

~ Time Detected When Pump Reaches the Starting Frequency
Settings 0.0-3600.0 sec. Default: 1.0

» Frequency to Stop Switching Pumps
Settings 0.00 Hz—Fwmax Default: 48.00

~ Time Detected When Pump Reaches the Stopping Frequency
Settings 0.0-3600.0 sec. Default: 1.0

L This parameter is only valid for master pump settings.

L This parameter is only valid for fixed quantity control (multi-pump operating at constant pressure) mode.

L When the master pump’s operating frequency 2 Pr.10.38, and the time exceeds Pr.10.39, slave pump #1
activates. If the quantity of water is still insufficient, slave pump #2 and #3 activates under the same
conditions.

L If the master pump’s operating frequency < Pr.10.40, and the time exceeds Pr.01.41, slave pump #1 stops.

If the master pump can fulfill the conditions, slave pump #2 and #3 stop in sequence, and leave the master
pump in operation only.

L Whether the master pump stops depends on the stopping detection function.

~ Pump’s Frequency at Time-out (Disconnection)
Settings 0.00 Hz—Fwmax Default: 0.00

[ This parameter is only valid for slave pump settings.

[ For details on the conditions of communication disconnection and treatment, refer to Pr.09.02
Transmission Fault Action and Pr.09.03 Time-out Detection.

L If disconnection (time-out) occurs in the fixed quantity control (multi-pump operating at constant pressure)
mode, the frequency for the slave pump is Pr.10.42. When you press the STOP key, the disconnected
slave pump is in single-pump mode. (The RUN command and operating frequency is set by the parameter
settings for the slave pump.)

L The master pump can re-detect the disconnection of the salve pump.
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10.43 Pump’s Error Treatment

Settings Bit0—Bit2 Default: 1

[ This parameter is only valid for master pump settings.

[ Bit0: Determines whether the erroneous pump switches to an alternative pump when an error occurs in the
running pump.

0: All pumps stop.

1: Switch to an alternative pump

Example:

When Bit0=0, and if an error occurs in the running pump, all pumps stop.

When Bit0=1, and if an error occurs in the running pump, switch the erroneous pump to an alternative pump.
[ Bit1: Determines the erroneous pump to be in a standby or stop status after reset.

0: Set the erroneous pump to be in a standby status after reset (the pump receives the RUN command).

1: Set the erroneous pump to be in a stop status after reset (the pump does not receive the RUN command).

Example:

When Bit1=0, and after resetting the erroneous pump, you can control its running through the controller.
When Bit1=1, and after resetting the erroneous pump, you cannot control its running through the controller
until the master pump gives the STOP command.

[l] Bit2: Determines whether the master pump receives the RUN command or not when an error occurs in the
running pump.

0: When an error occurs in the running pump, the master pump does not receive the RUN command.

1: When an error occurs in the running pump, the master pump can choose to run with an alternative pump,
instead of the erroneous pump.

Example:
When Bit2=0, the master pump does not receive the RUN command when an error occurs in drive #2.

When Bit2=1, the master pump receives the RUN command and choose to run with an alternative pump
when an error occurs in drive #2.

This parameter setting is only valid for AUTO mode.

m Selection of Pump’s Start-up Sequence

Settings 01 Default: 0
0: By pump ID#
1: By running time

L 0: By pump ID#, (1>2>3>4>1)
L 1: By the shortest running time

m  Running Time of Multi-pump Under Alternative Operation

Settings 0.0-360.0 sec. Default: 60.0

3 This parameter is only valid for master pump settings.
[ Sets the time for switching the master pump and the slave pump.

Reserved

Reserved

Reserved

IELXZEI ~ Svecify the Setting for Pr.10.12 [PID Deviation Level]

Settings 01 Default: 0
0: Use the existing setting (default), and check for any error per the
feedback deviation.
1: Set the low water pressure percentage (%), and check for any error
per the physical quantity feedback.

When the pressure sensor is set to 10 kg, Pr.10.49=0 and Pr.10.12=10.0% (that is, deviation=1 kg), and if
the set point=3 kg and feedback < 2 kg, then the AC motor drive follows the setting for Pr.10.20.
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L When the pressure sensor is set to 10 kg, Pr.10.49=1 and Pr.10.12=10.0% (that is, the physical quantity=1
kg), and if the set point=3 kg and feedback < 1 kg, then the AC motor drive follows the setting for Pr.10.20.

m ~ Number of Times of Restart after PID Fault
Settings 0-1000 times Default: 0

[ When you set Pr.10.20 =4, this parameter sets the number of times to restart when PID error occurs.
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VFD-EL-W Multi-pump SOP

STEP
The pressure feedback signal only connects to the Master, so set the PID for
. the master pump only.
1 PID settings Pr.10.00 (PID Set Point Selection)
Pr.10.01 (Input Terminal for PID Feedback)
Each AC motor drive has a PID controller, so set the following parameters for
all AC motor drives.
2 P, I, D Gain/ Time | Pr.10.02 Proportional Gain (P)
Pr.10.03 Integral Time (1)
Pr.10.04 Differential Time (D)
Acceleration/ Set the acceleration and deceleration time for each AC motor drive.
3 Deceleration Pr.01.09 (Acceleration Time 1)
Settings Pr.01.10 (Deceleration Time 1)
The keypad of VFD-EL-W displays the PID settings and feedback values.
Set the following parameters for each AC motor drive.
Pr.00.04 (Content of Multi-function Display)
Keypad Setting : 5 (Display the PID analog feedback signal value in % (b) or
4 Multi-function 8 (Display the setting values for PID control and feedback
Display signal.)
Pr.00.13 (User-defined Value)
Pr.00.14 (Decimal Place of User-defined Value)
Pr.10.18 (Feedback of PID Physical Quantity Value)
All drives must have the stopping detection function. Set the related
Stopping parameters for each AC motor drive.
5 Detection Pr.10.22 (Set Point Deviation Level)
Function Pr.10.23 (Detection Time of Set Point Deviation Level)
Pr.01.12 (Deceleration Time 2)
All drives must have the restart function after liquid leakage. Set the related
Liquid parameters for each AC motor drive.
6 Pr.10.24 (Deviation Level of Liquid Leakage)
Leakage Pr.10.25 (Liquid Leakage Change Detection)
Pr.10.26 (Time Setting for Liquid Leakage Change)
7 Multi-functional Set the Master and Slave pumps and their parameter settings according to

Pumps

your applications.
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Optional Accessories for Multi-pumps under Alternative Operation
When you use the multi-pump operation, pay attention to the following wirings.

1. Use a RJ45 cable (8 pin, Internet cable) without an adapter. Simply connect the master/slave communication
port. If there are more than two pumps, use RMKE-HUBO1 to connect RJ45.

=

RJ45 Female Connector

RMKE-HUBO1
RS-485 One-wire to Two-wire

2. Use a RJ11 (6 pin) cable with an adapter to connect the master/slave communication port.

VFD-CMD04
RS-485 RJ11
Four-port communication breakout box

Case:
For alternative operation of multi-pump (Pr.10.35=1 Fixed Time Circulation)

Enables four pumps to operate alternatively by time to extend their life span.
[ Keeps the water pressure at 3 kg in a water system with constant pressure.
Refer to the diagram below:
Master 1 Slave 2 Slave 3 Slave 4

VFD-EL-W

RZ-455 Communication Metwork
u ;
420 m& Prezsure Transmiter
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Related parameters when setting Pr.10.35=1

End End
Parameter Function Settings Default | user’s | user’s Note
master | slave
0: Display the frequency command
value (F)
1: Display the actual output frequency
Start-up (H)
~00.03 |Display 2: Display the output current in Amps 0 3 3
Selection supplied to the motor (A)
3: Display the content of the user-
defined unit (U)
4: FWD/REV command
0: Display the content of the user-
defined unit (U)
1: Display the counter value (c)
2: Display the status of multi-function
input terminals (d)
3: Display the DC bus voltage (u)
4: Display the output voltage (E)
5: Display the PID analog feedback
Content of signal value in % (b)
~00.04 | Multi-function 0 8 8
Display 6: Display the output power factor
angle (n)
7: Display the output power (P)
8: Display the setting values for PID
control and feedback signal
9: Display the AVI (I) (V)
10: Display the ACI (mA/V) (i)
11: Display the temperature of the
IGBT in °C (h)
User-defined
Value Sets the constant
(Corresponds pressure control
00.13  |to max. 0-9999 0 100 100 |to correspond to
Operating the Ialrgest .
frequency phy3|Ca| quantlty
Pr.01.00) and the decimal
- place. The
Decimal Place number displayed
0014 Of Usel‘- 0—3 0 1 1 iS 100 Currenﬂy‘
defined Value
End End
Parameter Function Settings Default | user’s | user’s Note
master | slave
01.00 |Maximum Output 54 o4 4000 Hz 60.00 | 60.00 | 60.00
Frequency (Fmax)
Motor Rated Follows the
01.01 Frequency (Fbase) 0.10-400.0 Hz 60.00 | 60.00 | 60.00 specifications of
pumps
01.02 Motor Rated Voltage 230V series: 0.1-255.0 V 220.0 | 220.0 | 220.0
' (Vbase) 460V series: 0.1-510.0 V 440.0
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~#01.09 | Accel. Time 1 0.1-600.0 / 0.01-600.00 sec. 10.0 0.5 0.5 |Adjusts according
. to customer’s
»#01.10 | Decel. Time 1 0.1-600.0 / 0.01-600.00 sec. 10.0 5.0 50 |applications
The time the AC
motor drive
X#01.12 | Decel. Time 2 0.1-600.0 /0.01-600.00 sec. | 10.0 | 30 | 30 [|deceleratesto
stop when the
pressure reaches
the setting value.
End End
Parameter Function Settings Default | user’s | user’s Note
master | slave
0: Digital keypad UP/DOWN
keys or Multi-function Inputs
UP/DOWN.
First Master 1: 0=10 V from AVI Adjusts according
~#02.00 | Frequency 2: 4-20 mA from ACI 0 2 2 to cqstqmer s
Command Source applications
3: RS-485 (RJ45)
communication
4: Digital keypad potentiometer
0: Digital keypad
1: External terminals. Keypad
STOP/RESET enabled.
2: External terminals. Keypad
First Operation STOP/RESET disabled. Adjusts according
~02.01 P 0 0 0 to customer’s

Command Source

3: RS-485 communication.
Keypad STOP/RESET
enabled.

4: RS-485 communication.
Keypad STOP/RESET
disabled.

applications
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Deviation Level

End End
Parameter Function Settings Default | user’s | user’s Note
master | slave
0: Disable
1: Digital keypad UP/DOWN _ .
PID Set Point keys Adjusts acccy:rdmg
10.00 . . 0 1 1 to customer’s
Selection 2: Reserved g
applications
3: Reserved
4: PID set point (Pr.10.11)
0: Positive PID feedback from
external terminal AVI
(0—10 Vbc)
1: Negative PID feedback from
external terminal AVI
10.01 Input Terminal for (O_.1.O Vbe) 0 3 3
PID Feedback 2: Positive PID feedback from
external terminal ACI
(4-20 mA)
3: Negative PID feedback from
external terminal ACI
(4—20 mA)
Proportional Gain
~10.02 (P) 0.0-10.0 1.0 1.2 1.2 Adjusts according
0.00—100.00 sec to customer’s
10.03 | Integral Time (I ey ' 100 | 07 | o7 |[applications
” g 0 (0.00=Disable)
~10.04 | Differential Time (D) | 0.00-1.00 sec. 0.00 - -
. o When the
1012 PID DeV|at|0n LeVel 00—1000 A) 100 5 5 pressure feedback
is < 0.5 kg and
PID Deviation time > 15 sec.,
10.13 Detection Time 0.1-300.0 sec. 50 15 15 follow the Sett"']gs
for Pr.10.20.
Feedback of PID feztggggkrg?’;%”m
10.18 Physical Quantity 1.0-99.9 99.9 10 10 hvsical tit
Value physical quantity
value to be 10 kg.
The parallel PID
_ calculation mode
1019 PID Calculation 0: Serial mode 0 ; ) applies for the
) Mode Selection 1: Parallel mode constant pressure
water supply
control.
0: Wan and keep operating
Erroneous PID 1: Warn and coast to stop When there is
10.20 Feedback Deviation | 2: Warn and ramp to stop 0 3 3 water Srortage or
i unusual pressure
Level Action 3: Ramp to stop and restart feedbackp the
after Pr.10.21 delay time pump stops
running for 1800
. sec. (30 minutes)
Restart Delay Time until the pressure
10.21 after Erroneous PID | 0—9999 sec. 60 1800 1800 |feedback is back

to normal.
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»10.22

Set Point Deviation
Level

0-100%

»10.23

Detection Time of
Set Point Deviation
Level

1-9999 sec.

10

10

10

When the
feedback value
and the set point
deviation are both
0.15kg (3 kg X
5%=0.15 kg), that
is, when feedback
value is = 2.85 kg
and time > 10
seconds, the AC
motor drive starts
to decelerate to
stop. This
deceleration time
is according to the
Deceleration Time
2in Pr.01.12.
When the
feedback value is
< 2.85kg, the AC
motor drive starts
to run.

»10.24

Deviation Level of
Liquid Leakage

0-50%

33

33

»10.25

Liquid Leakage
Change Detection

0-100%
(0: Disable)

»10.26

Time Setting for
Liquid Leakage
Change

0.1-10.0 sec.

(0: Disable)

0.5

Liquid Leakage:
Assume that when
the AC motor drive
does not run and
is in a constant
pressure status,
the variation of the
feedback value is
less than 0.12 kg
(3kg X 4% =0.12
kg) within 2
seconds. When
the feedback
value continues to
decrease to make
the deviation of
the set point be
less than 0.99 kg
(3kg X 33% =
0.99 kg), that is,
when the
feedback value is
less than 2.01 kg,
the AC motor drive
starts to run.
Liquid Usage after
Liquid Leakage:
Assume that when
the AC motor drive
does not run and
is in a constant
pressure status,
the variation of the
feedback value is
higher than 0.12
kg (3kg X 4% =
0.12 kg) within 2
seconds, the AC
motor drive starts
to run.
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0: Disable
) 1: Fixed time circulation
10.35 Muilti-pump Control (alternative operation) 0 1 1
' Mode 2: Fixed quantity control
(multi-pump operating at
constant pressure)
0: Multi-pump control mode is
: disabled
10.36 Multi-pump 1D 1 Master 0 1 2
2—4: Slave
Multi-pump’s Fixed
~#10.37 |Time Circulation 1-65535 minutes 60 1 1
Period
~¥10.42 |Pump’s Frequency at
Time-out 0.00 Hz—-FMAX 0.00 60 60
(Disconnection)
Bit0: Determines whether the
erroneous pump switches to an
alternative pump when an error
occurs in the running pump.
0: All pumps stop.
1: Switch to an alternative pump
000=0
Bit1: Determines the erroneous 001=1
pump to be in a standby or stop 010=2
, status after reset. _
10.43 Pump’s Error 0: Standby after reset. 1 1 1 011=3
Treatment 1: Stop after reset. 100=4
101=5
Bit2: Determines whether the 110=6
master pump receives the RUN
command or not when an error 1M1=7
occurs in the running pump.
0: Does not receives the RUN
command.
1: Choose to run with an
alternative pump.
10.44 gflection of Pump’s 0 By pump ID;@E 0 4 Qdélilssttsos]c‘:rt?srdlng
art-up Sequence |1: By running time L
applications
Running Time of Adjusts according
~10.45 |Multi-pump Under 0.0-360.0 sec. 60.0 60.0 60.0 [to customer’s
Alternative Operation applications
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For multi-pump operating at constant pressure (Pr.10.35=2 Fixed Quantity Control)
Related parameters when setting Pr.10.35=2

Parameter

Function

Settings

Default

End
user’s
master

End
user’s
slave

Note

»00.03

Start-up Display
Selection

0: Display the frequency
command value (F)

1: Display the actual output
frequency (H)

2: Display the output current
in Amps supplied to the
motor (A)

3: Display the content of
user-defined unit (U)

4: FWD/REV command

»00.04

Content of
Multi-function
Display

0: Display the content of the
user-defined unit (U)

1: Display the counter value
(c)

2: Display the status of
multi-function input
terminals (d)

3: Display the DC bus
voltage (u)

4: Display the output voltage
(E)

5: Display the PID analog
feedback signal value in
% (b)

6: Display the output power
factor angle (n)

7: Display the output power
(P)

8: Display the setting values
for PID control and
feedback signal

9: Display the AVI (1) (V)

10: Display the ACI (mA/V)
(i)

11: Display the temperature
of the IGBT in °C (h)

00.13

User-defined
Value
(corresponds to
max. operating
frequency
Pr.01.00)

0-9999

100

100

00.14

Decimal Place
of User-defined
Value

0-3

Sets the constant pressure
control to correspond to the
largest physical quantity and
the decimal place. The
number displayed is 10.0
currently.
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2: Reserved

3: Reserved

End | End
Parameter| Function Settings Default | user’s|user’s Note
master| slave
Maximum
01.00 g“tp“t 50.00-400.0 Hz 60.00 | 60.00 | 60.00
requency
(Fmax)
Motor Rated Follows the specifications of
01.01 Frequency 0.10-400.0 Hz 60.00 [ 60.00 | 60.00 [pumps
(Fbase)
Motor Rated 230V series: 0.1-255.0 V 220.0 | 220.0 | 220.0
01.02 |Voltage
(Vbase) 460V series: 0.1-510.0 V 440.0
~#01.09 |[Accel. Time1 |0.1-600.0/0.01-600.00 sec.[| 10.0 0.5 0.5 Adjusts according to
#01.10 | Decel. Time 1 |0.1-600.0/0.01-600.00 sec.| 10.0 | 5.0 | 5.0 [customer'sapplications
The time the AC motor drive
#0112 | Decel. Time 2 | 0.1-600.0 /0.01-600.00 sec.| 10.0 | 3.0 | 30 |decelerates tostopwhen the
pressure reaches the setting
value.
End | End
Parameter Function Settings Default | user’s|user’s Note
master| slave
0: Digital keypad UP/DOWN
keys or Multi-function
Inputs UP/DOWN.
Eirst Master | 1: 0-10 V from AVI Adivst dina ¢
requency . justs according to
> 02.00 Command 2:4-20 mA from ACI 0 2 2 customer’s applications
communication
4: Digital keypad
potentiometer
0: Digital keypad
1: External terminals.
Keypad STOP/RESET
enabled.
2: External terminals.
First Operation Keypad STOP/RESET . .
X02.01 | Command disabled. 0 0 o |Adusts according to
Source customer’s applications
3: RS-485 communication.
Keypad STOP/RESET
enabled.
4: RS-485 communication.
Keypad STOP/RESET
disabled.
End | End
Parameter| Function Settings Default |user’s |user’s Note
master| slave
0: Disable
1: Digital keypad UP/DOWN
PID Set Point kevs Adjusts according to
10.00 ; y 0 1 1 ) 2
Selection customer’s applications
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End | End
Parameter| Function Settings Default |user’s |user’s Note
master| slave
4: PID set point (Pr.10.11)
0: Positive PID feedback from
external terminal AVI (0—
10 Vbc)
1: Negative PID feedback
, from external terminal AVI
Input Terminal (0-10 V)
10.01 for PID n 0 3 3
Feedback 2: Positive PID feedback from
external terminal ACI (4—
20 mA)
3: Negative PID feedback
from external terminal ACI
(4—20 mA)
#10.02 gro.po';,'o”a' 0.0-10.0 10 | 12 | 12
ain (P) Adjusts according to
Integral Time | 0.00-100.00 sec. customer’s applications
10.03 1.00 0.7 0.7
” (1 (0.00=Disable)
Differential
»10.04 Time (D) 0.00-1.00 sec. 0.00 - -
PID Deviation
10.12 Level 0.0-100.0% 10.0 S S |When the pressure feedback
— is < 0.5 kg and time > 15
PID Deviation sec., follow the settings for
10.13 | Detection 0.1-300.0 sec. 5.0 15 15 [Pr.10.20.
Time
Feedback of Sets the maximum feedback
10.18 | PID Physical |1.0-99.9 99.9 10 10 |of PID physical quantity
Quantity Value value to be 10 kg.
PID . The parallel PID calculation
1019 | Calculation 0: Serial mode 0 1 4 |mode applies for the
) Mode 1: Parallel mode constant pressure water
Selection supply control.
0: Wan and keep operating
Errogsou}f PID| 1. Warn and coast to stop .
1020 | oocnac 2: Wand and ramp to stop 0 3 3 |When there is water
eviation 3R g shortage or unusual
Level Action : ?mpF’go1s(t)o§1ag Iresfcart pressure feedback, the pump
after Pr.10.21 delay time stops running for 1800 sec.
Restart Delay (30 minutes) until the
Time after pressure feedback is back to
10.21 Erroneous PID | 0-9999 sec. 60 1800 | 1800 [normal.
Deviation
Level
When the feedback value
and the set point deviation
Set Point are both 0.15 kg (3 kg X
~10.22 | Deviation 0-100% 0 5 5 [5%=0.15 kg), that is, when
Level feedback value is = 2.85 kg

and time > 10 seconds, the
AC motor drive starts to
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(Disconnection)

End End
Parameter| Function Settings Default |user’s |user’s Note
master| slave
decelerate to stop. This
Detection deceleration time is
Time of Set according to the
~#10.23 | Point 1-9999 sec. 10 10 10 [Deceleration Time 2 in
Deviation Pr.01.12. When the feedback
Level value is < 2.85 kg, the AC
motor drive starts to run.
Liquid Leakage:
Assume that when the AC
motor drive does not run and
Deviation is in a constant pressure
~#10.24 | Level of Liquid | 0-50% 0 33 33 |status, the variation of the
Leakage feedback value is less than
0.12 kg (3 kg X 4% =0.12
kg) within 2 seconds. When
the feedback value continues
to decrease to make the
deviation of the set point be
Liquid less than 0.99 kg (3 kg X
Leakage 0-100% 33% = 0.99 kg), that is, when
~10.25 Change 0: Disabl 0 4 4  |the feedback value is less
Detecti (0: Disable) than 2.01 kg, the AC motor
etection )
drive starts to run.
Liquid Usage after Liquid
Leakage:
Assume that when the AC
motor drive does not run and
Time Setting is in a constant pressure
L _ status, the variation of the
for L|qu|d 0.1-10.0 sec. ) .
~»10.26 Leakage 0: Disabl 0.5 2 2 |feedback value is higher
Chanes (0: Disable) than 0.12 kg (3 kg X 4% =
0.12 kg) within 2 seconds,
the AC motor drive starts to
run.
0: Disable
1: Fixed time circulation
Multi-pump (alternativeoperation)
10.35 Control Mode |2: Fixed quantity control (multi- 0 2 2
pump operating at constant
pressure)
0: Multi-pump control mode is
. disabled
10.36  |Multi-pump ID 1 Master 0 1 2
2—4: Slave
Multi-pump’s
w1037 |Fxed TIMe 4 5e535 minutes 60 | 1 | f
' Circulation
Period
Pump’s
1042 |Frequencyat g g4 1) EpaAX 000 | 60 | 60
Time-out
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End | End
Parameter| Function Settings Default |user’s |user’s Note
master| slave
Bit0: Determines whether the
erroneous pump switches to
an alternative pump when an
error occurs in the running
pump.
0: All pumps stop
1: Switch to an alternative
pump
000=0
Bit1: Determines the 001=1
erroneous pump to be in a 010=2
standby or stop status after
1043 |Pump's Error |reset 1 1 1 [011=3
' Treatment 0: Standby after reset. 100=4
1: Stop after reset. 101=5
Bit2: Determines whether the 110=6
master pump receives the M1=7
RUN command or not when
an error occurs in the running
pump.
0: Does not receives the RUN
command.
1: Choose to run with an
alternative pump.
10.44 ﬁﬁlri;t’fggrt- ?f gy pump ID# 0 1 1 |Adiusts according to
: By running time customer’s applications
up Sequence
Running Time
of Multi-pump : .
#10.45 |Under 0.0-360.0 sec. 60.0 | 60.0 | 60.0 |Adiusts according to
Alternative customer’s applications
Operation
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Chapter 5 Troubleshooting

5-1 Over-Current (oc)

5-2 Over-Voltage (ov)

5-3 Low Voltage (Lv)

5-4 Overheat (0H1)

5-5 Overload (oL)

5-6 Keypad Display is Abnormal

5-7 Phase Loss (PHL)

5-8 Motor Does Not Run

5-9 Motor Speed Cannot be Changed
5-10 Motor Stalls During Acceleration
5-11 The Motor Does Not Run as Expected
5-12 Electromagnetic / Induction Noise
5-13 Operating Environment Condition

5-14 Affecting Other Machines
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5.1 Over-Current (oc)

ocA
Over-current
during acceleration

ocd
Over-current

during deceleration

oC
Over-current

Remove short circuit \ Yes
or ground fault. h

4

Check if there is any short circuits or
grounding between the U, V, W and motor.

Reduce the load or
increase the power
of AC motor drive.

A 4

Reduce torque
compensation.

Yes

v

C

v

has malfunction or error
due to noise. Please
contact DELTA.

Yes

A

Reduce torque
compensation.
No

Maybe AC motor drl\x

No No No
v v A
Yes ] ]
< Check ifload is too large.
No No No
v
No/ Suitable torque
compensation
Yes
Check if Check if

acceleration time
is too short for
load inertia.

Yes

9/ deceleration time

is too short for
load inertia.

Yes

v

A

Can acceleration
time be made longer?

No/ Has load changed
suddenly?

Yes

Yes/Can deceleration

time be made Ionger>

No

Increase accel./\<
decel. time. J

v

/ Reduce load or
increase the power of
K AC motordrive.

A 4

Reduce load orincrease

the power of AC motor
drive.

Check braking method.

Please contact DE

LTA




5.2 Over-Voltage (ov)

Over-voltage

v

Reduce voltage to < No/ Isvoltage within
be within specification, specification?

Chapter 5 Troubleshooting / VFD-EL-W

Yes
A4
Has over-voltage occurred without load? Yes
No
Maybe AC motor drive v
has malfunction orerror |\, /\When ov occurs, check if the
due to noise. Please voltage of DC bus is greater
contact DELTA. than protection value.
i Yes Yes

v v

No/Does ov occur when\ /Can deceleration\ o
sudden acceleration time be made
stops? longer?

Yes No

\4
Can acceleration Yes
time be made —»@crease setting time.
longer?

No
Y v y
es
Re_duce_ moment Reduce moment of load inertia.
of inertia.

No
A

Use brake unit or DC brake.

No

Yes

v

Need to check control method.
Please contact DELTA.

Need to consider
usingbrake unit or
DC brake.

A

A
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5.3 Low Voltage (Lv)

Low voltage

A
Is input power correct? Or power
cut, including momentary power
loss?

No

A

Check for a component
malfunction or disconnection in
power supply circuit.

S

Check if voltage is
within specification.

lYes

Check ifthere is heavy load
with high start current in the
same power system.

No

v

Check if Lv occurs when
breaker and magnetic
contactoris ON.

No

N

Check if the DC bus voltage
displayed on the digital keypad
is greater than

200V, (for 230V models)

400 V,.(for 460V models)

lYe S

Control circuit has malfunction or

Yes
> Restart after reset.
Yes_/ Change defective component

and check connection.

N ﬁake necessary corrections,
© [ suchas change power supply

&stem to meet requirements

A
Yes
No

Yes > Is there suitable power

transformer capacity?

Yes
A
No Maybe AC motor drive has

v

malfunction. Please contact
DELTA.

error due to noise. Please contact

DELTA.
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5.4 Overheat (oH1)

AC motor drive overheats.

Heat sink overheats.

|

Check if temperature of heat
sink is greater than 90°C.

Yes

A
Is load too large?

No

Y
Is cooling fan functions normally?

Yes

A
>/ Check if cooling fan is jammed.

No

v

Check if surrounding temperature
is within specification.

No

Adjust surrounding temperature
to specification.

Chapter 5 Troubleshooting / VFD-EL-W

K\

No Tem

Ll

erature detection malfunctions.
Please contact DELTA.

Yes Reduce load.

v

ava

Change cooling fan.

S

Yes Remove obstruction.

NVAVANVAN Y

,

Maybe AC motor drive has malfunction
orerrordue to noise. Please contact
DELTA.

Yes

v

i
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5.5 Overload (oL)

5-6

oL

oL1/oL2

Check for correct settings for No Modif i
Pr.06.06 and Pr.06.07. odily settings.

Yes

A 4
<Is|oad too large? No ,/ MaybeAC motor drive has malfunction
or error due to noise.

Yes

Reduce load or increase the power
of AC motor drive.




5.6 Keypad Display is Abnormal

Abnormal display or no display.

\ 4

Cycle power to AC motor drive.

<

\ 4

Display normal? No ,

Yes

A

AC motor drive works normally.

5.7 Phase Loss (PHL)

Chapter 5 Troubleshooting / VFD-EL-W

Fix connector and eliminate noise.

A
Yes

Check if all connectors are
connected correctly and no noise
is present.

No

y

AC motor drive has malfunction.
Please contact DELTA.

Phase loss
Check wiring atR, S and T terminals. No =< Correct wiring
Yes
o o
Check if the screws of terminals are tightened ° >kT'9hten all screws.
Yes
i Yes ﬁlease check the wiring
Check if the input voltage of R, S, T is unbalance}/ » and power system for
K abnormal power.
No
h 4

Maybe AC motor drive has malfunction or error

due to noise. Please contact DELTA.
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5.8 Motor Does Not Run

through keypad.

due to noise. Please contact DELTA.

Check N Check if non-fuse N
Motor does not run.——( keypad for 9, ( breaker and magnetic)~2 Setthem to ON.
normal display contactor are ON.
Yes
. v /Check if any faults
Reset after clearing » Yes/Check if there is any Check if input No [ occur, such as
faults and then RUN. fault code dlsplayed voltage is normal. "\ Lv,PHLor
disconnection.
No Yes
v
It can run when P Input "RUN" N
no faults occur. 0 ; ;
u u command Maybe AC motor drive has malfunction or error

Y

Yes
Press RUN key to

checkifitcanrun

Press UP key to
set frequency v

No Check if input FWD
or REV command.

Check if the wiring
of terminal MI1

and between
MI2-DCM is correct.

Yes

No Yes

ress UP to
check if motor
anrun.

Yes

Correct connection

Yes
v
Are upper bound
freq. and setting
freq. lower than the
min. output freq.?

No

Modify frequency
settings

Check if the
parameter setting and\yeg
wiring of analog signal
and multi-step speed

are correct.

v

— Change switch or relay.

NG

Change defective
potentiometer and
relay.

terminals U, Vand W

Motor has malfunction. Check if thereis any\ No
output voltage from

Maybe AC motor drive has malfunction.
Please contact DELTA.

Yes
Isload is too Iarge'7

Check if motor

t<

No
connection » Connect correctly.
Check if the setting is correct. /
of torque Yes
compensation
is correct.

V

Increase the setting
of torque compensatlon

5-8

Motor is locked due to large load, please reduce load.
For example, if there is a brake, check ifitis released.
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5.9 Motor Speed Cannot be Changed

Motor can run but
cannot change speed

Yeg/Check if the setting of the
max. frequency is too low,

No
A
Check if frequency is out _ _
of range (upper/lower) Yes Modify settings.
boundaries.

No Press UP/DOWN key\ yes
to seeif speed
Modify settings. changes.
Yes
Is there any change
in the signal that sets Yes
frequency (0—-10V
and 4-20 mA)?

A

Check if the wiring between
MI11-MI4 to DCM is correct. >

Check |fthe wiring of
external terminal is
Yes correct.

v Correct
W|r|ng

Check if frequency for ,
each step is different. /o Change defective
potentiometer.

i Change frequencD
Check if accel. /dece\‘ settings

No time is too long.

Yes

Set suitable accel./
decel. time for the
load inertia

Maybe AC motor drive has malfunction or error
due to noise. Please contact DELTA.
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5.10 Motor Stalls During Acceleration

Check if acceleration
time is too short.

Motor stalls during
acceleration

Check if the |nert|a\
of the motor and load

is too large. /

Yes/ Check for low voltage
atinput

Thicken or shorten the
wiring between the
motor and AC motor

drive
‘
Reduce load or
Y
increase the capacity | es tC?eck Iftthelr?ackl] >
of AC motor drive orque is too hig

< Check ifthe torque

compensation is

suitable
5.11 The Motor Does Not Run as Expected

I

Increase torque
compensation.

Check Pr.01.01 through

Pr.01.06 and torque
compensation settings.

Motor does not run
as expected.

Yes

v

Run at low speed continuousI}/

No

v
Is load too large?

No

v

Check if output voltage of U, V,
and W is balanced.

No

v

Maybe AC motor drive has
malfunction or error due to
noise. Please contact DELTA.

5-10

Yes >€crease setting tim9

h

Yes

>\ Use special motor?

No

Reduce load or
increase the capacity
of AC motor drive.

Maybe AC motor drive has
malfunction or error due

\\ noise. Please contact

DELTA.

No

/djust Pr.01.01 to Pr.01.0
d lower torque compensatlon

Please use specific motor.>
‘/educe load or increase the
'\apamty of AC motor drive.

><Motor has malfunction.>

Yes

Yes

Yes
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5.12 Electromagnetic/Induction Noise

Many sources of noise surround AC motor drives and affect them by radiation or conduction. This may cause
the control circuits to malfunction and even damage the AC motor drive. Of course, there are solutions to
increase the noise tolerance of an AC motor drive, but this has its limits. Solving the problem from the outside
as follows is the best.

1.
2.

Add a surge suppressor on the relays and contacts to suppress switching surges.

Shorten the length of the wiring for the control circuit or serial communication and keep them separated
from the power circuit wiring.

Comply with the wiring regulations by using shielded wires and isolation amplifiers for long wire length.

The grounding terminal must comply with the local regulations and be grounded independently; that is,
do not use a common ground with electric welding machines and other power equipment.

Connect a noise filter at the mains input terminal of the AC motor drive to filter noise from the power
circuit.

In short, solutions for electromagnetic noise exist of “no product” (disconnect disturbing equipment), “no
spread” (limit emission from disturbing equipment) and “no receive” (enhance immunity).

5.13 Operating Environment Condition

Since the AC motor drive is an electronic device, you must deal with the operating environment conditions.
Here are some remedial measures to use if necessary.

1.

To prevent vibration, anti-vibration dampers are the last choice. Vibration must be within the
specification. Vibration causes mechanical stress and it should not occur frequently, continuously or
repeatedly to prevent damage to the AC motor drive.

Store the AC motor drive in a clean and dry location, free from corrosive fumes/dust to prevent corrosion
and poor contacts. Poor insulation in a humid location can cause short circuits. If necessary, install the
AC motor drive in a dust-proof and painted enclosure. If necessary in particular situations, use a
completely sealed enclosure.

The ambient temperature should be within the specification. Too high or too low temperature affects the
lifetime and reliability of the AC motor drive. For semiconductor components, damage occurs once any
specification is out of range. It is necessary to periodically check air quality and the cooling fan and
provide extra cooling if required. In addition, the microcomputer may not work in extremely low
temperatures, making cabinet heating necessary.

Store the AC motor drive in a relative humidity range of 0% to 90% (non-condensing). Use an air
conditioner and/or desiccator if necessary.
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5.14 Affecting Other Machines

An AC motor drive may affect the operation of other machines due to many reasons. Some solutions are listed
below:

B High Harmonics at Power Side

You can reduce high harmonics at the power side during running.

1. Separate the power system: use a transformer for the AC motor drive.
2. Use areactor at the power input terminal of the AC motor drive.

3. Ifusing phase lead capacitors (never on the AC motor drive output!), use serial reactors to prevent
damage to the capacitors from high harmonics.

§ § gserialreactor
-

phase lead capacitor

B Motor Temperature Rises

When the motor is a standard induction motor with a fan, the cooling will be insufficient at low speed,
causing the motor to overheat. In addition, high harmonics at the output increases copper and core
losses. Use the following measures depending on load and operation range.

1. Use a motor with independent ventilation (forced external cooling) or increase the motor rated power.
2. Use a special inverter-duty motor.

3. Do NOT run at low speed for long periods of time.
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Chapter 6 Fault Code Information and Maintenance

6.1 Fault Code Information

6.2 Maintenance and Inspections

The AC motor drive has various warnings and protections against errors such as over-voltage, low
voltage, or over-current. Once an error occurs, the protections activate, the AC motor drive stops output,
activates the error contacts, and the motor coasts to stop. Please refer to the error display from the AC
motor drive and look up the corresponding causes and solutions. The fault record is stored in the AC
motor drive internal memory and can store the five most recent error messages. You can read it from the
digital keypad or through the communications by accessing the parameters.

The AC motor drive includes a large number of electronic components, including ICs, resistors,
capacitors, transistors, and cooling fans. These components do not last forever. Even under normal
circumstances, they will eventually become error-prone if used past their lifespans. Therefore, you must
perform periodic preventive maintenance to identify defective and worn out parts, and eliminate the
causes of malfunctions in the AC motor drive at an early stage. At the same time, parts that have
exceeded their product life should be replaced whenever possible to ensure safe operation.

Visual checks should be done regularly to monitor the AC motor drive's operation, and to make sure
nothing unusual happens. Check the situations listed in the following table.

M Wait five seconds after a fault has been cleared before pressing RESET with the
input terminal keypad.

M The drive must first be switched off for at least five minutes for < 22 kW models

CAUTION until the charging indicator turns off before it is safe to open the cover to begin
maintenance operations.

M Only qualified personnel can work on maintenance or replace parts. (Remove
metal items such as watch, rings, and other metal items before operation, and use
only insulated tools.)

M Never modify internal components or wiring.

M The performance and the surrounding environment should meet the standard
specifications. There should be no abnormal noise, vibration, or odor.

M Verify if the keypad displays normally. Check if there is any abnormality such as
overheating or color change. Prevent the drive from electronic shock and equipment

accident.
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6.1 Fault Code Information

The following messages display when the operation command source is set as digital keypad.

Fault Name Fault Descriptions Corrective Actions

1. Check if the motor power corresponds with the AC
motor drive output power.

2. Check the wiring connections to U/T1, V/T2, and
W/T3 for possible short circuits.

3. Check the wiring connections between the AC motor
drive and motor for possible short circuits, and for
short to ground.

4. Check for loose contacts between the AC motor drive
and the motor.

5. Increase the Acceleration Time.

6. Check for possible excessive loading on the motor.

Over-current
Abnormal increase in current.

1. Check if the input voltage is in the rated AC motor
drive input voltage range.

Check for possible voltage transients.

DC bus over-voltage may also be caused by motor
regeneration. Either increase the Deceleration Time
or add an optional brake resistor (and brake unit).

Over-voltage 2
The DC bus voltage exceeds its 3'
maximum allowable value. '

-
'-
-
-

1. Ensure that the ambient temperature is in the
specified temperature range.

Overheating 2. Make sure that the ventilation holes are not

Heat sink temperature is too high. obstructed.

3. Provide enough spacing for adequate ventilation. (see
Chapter 1)

-
-
-
-
-

1. Check whether the input voltage is in the AC motor
Low voltage

The AC motor drive detects that
the DC bus voltage has fallen
below its minimum value.

drive rated input voltage range.

. Check for abnormal load on the motor.
. Check for correct input power wiring to R-S-T (for

three-phase models) without phase loss.

Overload

The AC motor drive detects
excessive drive output current.
NOTE: The AC motor drive can
withstand up to 150% of the rated
current for a maximum of 60

. Check whether the motor is overloaded.
. Reduce the torque compensation setting (Pr.07.02).
. Use the next higher power AC motor drive model.

-
==

WN =

seconds.
1. Check for possible motor overload.
2. Check the electronic thermal overload setting.
¢+ || Overload 1 3. Replace the drive with a larger capacity model.
2 1| Internal electronic overload trip 4. Reduce the current level so that the drive output
current does not exceed the value in the Motor Rated
Current (Pr.07.00).
=1| overload 2 1. Reduce the motor load.
o ,'. ! 2. Adjust the over-torque detection settings to

Motor overload.

appropriate values (Pr.06.03—Pr.06.05).

-
-
-
-

-

U]
-

-

-

-
\

¢ || CC (current clamp) Return the unit to the factory.

-
-
-
-

-

(]
-

OV hardware fault

-

-

-
0

Return the unit to the factory.

-
-
-
-

-

(]
-
-

-

-

-
0

- OC hardware fault

6-2



Chapter 6 Fault Code Information and Maintenance / VFD-EL-W

Fault Name Fault Descriptions Corrective Actions
External Base Block
1.When the external input
terminals (B.B) (MI1-MI4) are
,'-, ,'-, 23133 the AC motor drive stops The “bb” disappears once the signal source is cleared.
2.When changing the
communication address 2002H
bit2 = 1, the drive stops output.
1. Check if the screws between the drive and motor are
loosen.
o . 2. Check for possible poor insulation between the U-V-W
) ver-current during :
- - . terminals to the motor.
LY. 11 || acceleration . .
3. Increase the Acceleration Time.
4. Decrease the torque compensation setting (Pr.07.02).
5. Replace the drive with a larger capacity model.
1. Check for possible poor insulation between the U-V-W
_ _ || Over-current during terminals to the motor.
L. V|| deceleration 2. Increase the Deceleration Time.
3. Replace the drive with a larger capacity model.
1. Check for possible poor insulation between the U-V-W
_ _ _ || Over-current during constant terminals to the motor.
LY 11| speed operation 2. Check for possible motor stall.
3. Replace the drive with a larger capacity model.
External Fault
1. When multi-function input
terminals (MI1-MI4) are set to
CC external fault, the AC motor The “EF” disappears once the signal source is cleared
L drive stops output. and reset.
2.When changing the
communication address 2002H
bit0 = 1, the drive stops output.
_ £ 1| |Internal EEPROM cannot be Return the unit to the factory.
L LU programmed.
_ € 1 1]|Internal EEPROM cannot be Return the unit to the factory.
LV 1 V|| programmed.
_ C || Internal EEPROM cannot be 1. Press RESET key to reset all parameters to defaults.
Ly L. read. 2. If the fault still exists, return the unit to the factory.
_ C 3 ]| Internal EEPROM cannot be 1. Press RESET key to reset all parameters to defaults.
Lt L. ! read. 2. If the fault still exists, return the unit to the factory.
C ,‘: _:,',':,' Wiring detection fault U-phase error, return the unit to the factory.

- e

Wiring detection fault

V-phase error, return the unit to the factory.

-
(]

Wiring detection fault

W-phase error, return the unit to the factory.

RO

Wiring detection fault

DC bus wiring detection error, return the unit to the
factory.

Wiring detection fault

Temperature sensor error, return the unit to the factory.

-
-
-

Auto-acceleration/deceleration
failure

1.

Check if the motor is suitable for operation by the AC
motor drive.

2. Check if the regenerative energy is too high.
3.

Check for sudden load changes.
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Chapter 6 Fault Code Information and Maintenance / VFD-EL-W

Fault Name Fault Descriptions Corrective Actions
1. Check the RJ45 connection between the AC motor
_ drive for loose wires and wiring to the correct pins.
- ,‘- = = || Communication Fault 2. Check if the communication protocol is properly set.
— 3. Refer to Parameter Group 09 Communication
Parameters in Chapter 4 for detailed information.
1. Check the parameter settings (Pr.10.01) and AVI/ACI
S wiring.
- =5 I || PID feedback signal fault 2. Check for possible fault between the system response
— time and the PID feedback signal detection time
(Pr.10.08)
el x) ,_-: :_: Software protection failure Password locked.
,':,' ,‘_: ~ i~ || Analog signal error Check if the wiring for ACl is broken.
aC Check if wiring for PID feedback is correct and the
Dy N Unusual PID feedback parameter of PID feedback is properly set.
,‘:' H 1 || Phase Loss Check if the input power is three-phase.
oP i1 +_ || Multi-motor fault protection Check if the motor wiring is normal.
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Chapter 6 Fault Code Information and Maintenance / VFD-EL-W

Reset

Press the “RESET” key (as shown in the figure below) to reset the external terminal after the
fault is cleared, and set this terminal to be ON or send the Reset command through
communication, then the trip is cleared. Make sure the RUN command or signal is OFF before
executing RESET to prevent damage to the drive or personal injury due to immediate
operation after reset.

A NELTA vrp-EL-W

RUN STOP {
FWD
REV

STOP
RESET

Digital Keypad for EL-W
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Chapter 6 Fault Code Information and Maintenance / VFD-EL-W

6.2 Maintenance and Inspections

Before the check-up, always turn off the AC input power for at least five minutes and remove the
cover. Even if the power has been turned off, a charge may still remain in the filter capacitors with
hazardous voltages before the power is OFF. Make sure the voltage is lower than 25 Vpc before

you perform any inspections.

Ambient environment

Maintenance Period
Items to Check Methods and Criterion
Daily | Half Year | One Year
Check the ambient . : .
. Visual inspection and

temperature, humidity, . .

; X measurement with equipment O
vibration and for any dust, gas,| _ . o

. with standard specifications
oil or water drops.
Ch_eck fgr any dar)gerous Visual inspection ©)
objects in the environment.

Voltage

Maintenance Period

Items to Check Methods and Criterion
Daily | Half Year | One Year
Check .'f th.e vqltages of Measure with multi-meter with
the main circuit and ey O
L standard specifications.
control circuit are correct.

Digital keypad display

Items to Check

Methods and Criterion

Maintenance Period

Daily | Half Year | One Year
Check that thfa display is Visual inspection o
clear for reading.
Check for any missing . . .
characters in the display. Visual inspection O

Mechanical parts

Maintenance Period
Items to Check Methods and Criterion
Daily |Half Year| One Year

Check for any apnormal Visual and auditory inspection O
sounds or vibrations.
Check for any loose Tighten the screws O
SCrews.
Check for deformed or . . :

Visual inspection O
damaged parts.
Check for any color
change due to Visual inspection O
overheating.
Check for any dust or dirt. | Visual inspection O

6-6




Chapter 6 Fault Code Information and Maintenance / VFD-EL-W

Main circuit
Maintenance Period
Items to Check Methods and Criterion
Daily | Half Year | One Year

Check for any loose or missing Tighten or replace the screws. O
screws.
Check for any deformed, cracked, or
damaged machinery or insulation . : .

Visual inspection O
and for any color change due to
overheating or ageing.
Check for any dust or dirt. Visual inspection O

Main circuit terminals and wiring

Maintenance Period

Items to Check Methods and Criterion
Daily |Half Year |One Year

Check for wiring color change or

deformation due to overheating. Visual inspection ©

Check for wiring insulation damage

Visual inspection O
or color change.

Main circuit terminal block

Maintenance Period

Items to Check Methods and Criterion
Daily | Half Year | One Year

Check for any damage. Visual inspection O

Main circuit filter capacity

Maintenance Period

Items to Check Methods and Criterion
Daily | Half Year | One Year

Check for any leakage of liquid,
color change, cracking or Visual inspection O
deformation.

Check if the safety valve is not

removed or if the valve is obviously | Visual inspection O
expanded.
Measure static capacity when Static capacity > initial value X o

required 0.85
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Main circuit resistor

Items to Check

Methods and Criterion

Maintenance Period

Daily | Half Year | One Year
Check for any peculiar odors or
insulation cracking due to Visual inspection, smell. O
overheating.
Check for any disconnections. Visual inspection O
Check for damaged connections Mea.sure the resistor value with a O
multi-meter

Main circuit transformer and reactor

Items to Check

Methods and Criterion

Maintenance Period

Daily

Half Year

One Year

or peculiar odors.

Check for any abnormal vibrations

Visual, auditory inspection and
smell.

O

Main circuit electromagnetic contactor and relay

Items to Check

Methods and Criterion

Maintenance Period

correctly.

Daily | Half Year | One Year
Check for any vibration sounds. | Auditory inspection. O
Check that the contact works , . .
Visual inspection O

Main circuit printed circuit board and connector

Items to Check

Methods and Criterion

Maintenance Period

capacitors.

Daily | Half Year | One Year
Check for any loose screws Tighten the screws. o
and connectors.
Check for any peculiar odors or Visual inspection and smell O
color changes.
Check for any cracking,
damage, deformation or Visual inspection O
corrosion.
Check for any leakage of liquid
or deformation in the Visual inspection O

Cooling system cooling fan

Items to Check

Methods and Criterion

Maintenance Period

Daily

Half Year

One Year

Check for any abnormal

Visual, auditory inspection and turn

due to overheating.

sounds or vibrations the fan by hand (turn off the power O
' first) to check for smooth rotation.

Check for any loose screws. Tighten the screws. O

Check for any color change Change fan. o
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Cooling system ventilation channel

Chapter 6 Fault Code Information and Maintenance / VFD-EL-W

Items to Check

Methods and Criterion

Maintenance Period

Daily

Half Year

One Year

Check for any obstruction
around the heat sink, air intake
or air outlet.

Visual inspection

O

|EShNOTE|

Use chemically neutral cloth to clean and use a dust cleaner to remove dust when necessary.
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Appendix A Specifications

A-1. 230V 1¢ Series
A-2. 460V 3¢ Series
A-3. General Specifications

A-4. Environment for Operation, Storage and
Transportation

A-5. Operation Temperature and Derating Curve of
Ambient Temperature

(|EEINOTE

1.

VFD-EL-W has two types of packaging: Individual Package [suffixed with (-1) at the end of the model
name] and 12 pcs/carton.

The electrical specifications are the same for either packaging.

The VFD-EL-W Series include the 230V and 460V models. The 230V model is one-phase; the 460V
model is three-phase. Refer to following specifications for details.
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A1. 230V 1¢ Series

dix A Specificati / VFD-EL-W

Model Number
VFDoooEL21W (-1)

002

004

007

015 022

Max. Applicable Motor
Output (kW)

0.2

0.4

0.75

1.5 22

Max. Applicable Motor
Output (HP)

0.25

0.5

1.0

20 3.0

Rated Output
Capacity (kVA)

0.6

1.0

1.6

29 4.2

Rated Output
Current (A)

1.6

25

4.2

7.5

Maximum Output
Voltage (V)

Three-phase Proportional to Input Voltage

Output Rating

Output Frequency
(Hz)

0.1-400

Carrier Frequency
(kHz)

2-12 (default: 8)

Rated Input Current
(A)

4.9

6.5

9.3

15.7 24.0

Rated
Voltage/Frequency

One-phase, 200-240 V, 50 / 60 Hz

Voltage Tolerance

+10% (180-264 V)

Input Rating

Frequency
Tolerance

+5% (47-63 Hz)

Cooling Method

Convective Cooling

Fan Cooling

Weight (kg)

1.0

| 1.0

1.0

1.4 |

A2. 460V 3¢ Series

Model Number
VFDoooEL43W (-1)

004 007

015

022 040

Max. Applicable Motor Output
(kW)

0.4 0.75

1.5

2.2 4.0

Max. Applicable Motor Output
(HP)

0.5 1.0

2.0

3.0 5.5

Rated Output Capacity
(kVA)

1.2 2.0

3.3

4.4 7.4

Rated Output Current (A)

1.5 2.5

4.2

5.5 9.0

W)

Maximum Output Voltage

Three-phase Proportional to Input Voltage

Output Frequency (Hz)

0.1-400

Output Rating

Carrier Frequency (kHz)

2-12 (default: 8)

Rated Input Current (A)

18 | 32

| 4.3 |

7.1 [ 100

Rated Voltage/Frequency

Three-phase, 380—480V, 50 / 60Hz

Input
atin

Voltage Tolerance

+10% (342-528 V)

Frequency Tolerance

5% (47-63 Hz)

Cooling Method

Convective Cooling

Fan Cooling

Weight (kg)

70 | 1.0

1.0 [

1.4 | 1.4
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A3. General Specifications

Characteristics

Descriptions

Control Characteristics

Control System

SPWM (Sinusoidal Pulse Width Modulation) control (V/F control, Vector
Control)

Frequency Setting Resolution

0.01 Hz

Output Frequency Resolution

0.01 Hz

Torque Characteristics

Includes the auto-torque/auto-slip compensation; starting torque can be
150% at 5.0 Hz

Overload Tolerance

150% of rated current for one minute

Skip Frequency

Three zones, setting range 0.1-400 Hz

Accel/Decel Time

0.1-600 seconds (2 Independent settings for Accel./ Decel. time)

Stall Prevention Level

Setting 20-250% of rated current

DC Brake

Operation frequency 0.1-400.0 Hz, output 0—100% rated current
Start time 0-60 seconds, stop time 0-60 seconds

V/F Pattern

Adjustable V/F pattern

Operating Characteristics

Frequency Keypad Setting by pam m=nm

Setting External Signal Potentiometer-5 kQ/0.5W, 0-10 Vbc, 4—20 mA, RS-485 interface; Multi-
function inputs 2 to 4 (7 steps, Jog, up/down)

Operation Keypad Set by RUN and STOP

Setting External Sianal | Single-wire (default setting MI1) or Two-wire/Three-wire (MI1, MI2, MI3) by

Signal 9 setting parameters, JOG operation, RS-485 serial interface (Modbus).

Multi-function Input Signal

Multi-step selection 0-7, Jog, accel./decel. inhibit, two accel./decel.
switches, counter, external Base Block, ACI/AVI selections, drive reset,
UP/DOWN key settings, NPN/PNP input selection

Multi-function Output
Indication

AC drive operating, frequency reached, zero speed, Base Block, fault
indication, overheat alarm, emergency stop and status selections for input
terminals.

Analog Output Signal

Output frequency/current

Operation Functions

AVR, accel./decel. S-Curve, over-voltage/over-current stall prevention, five
fault records, reverse inhibition, momentary power loss restart, DC brake,
auto-torque/slip compensation, auto-tuning, adjustable carrier frequency,
output frequency limits, parameter lock/reset, PID control, external counter,
Modbus communication, abnormality reset, abnormality restart, power-
saving, fan control, sleep/wake frequency, first/second frequency source
selections, first/second frequency source combination, NPN/PNP selection.

Protection Functions

Over-voltage, over-current, under-voltage, external fault, overload, ground
fault, overheating, electronic thermal, IGBT short circuit, PTC

Display Keypad

Six-key, seven-segment LED with four-digits, four status LEDs, master
frequency, output frequency, output current, custom units, parameter
values for setup and lock, faults, RUN, STOP, RESET, FWD/REV.
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A4. Environment for Operation, Storage and Transportation

Built-in EMI Filter N/A
Enclosure Rating IP20
Pollution Degree 2
® Installation Location Altitude 1,000 m or lower, keep from corrosive gasses, liquid and dust.
2 Non-condensing, non-freezing
g ' -10-50°C (40°C for side-by-side mounting, except VFDOO7EL21W(-1) which
O | Ambient Temperature ) . . . )
= requires the installation of a cooling fan. Running at full load may reduce
Ea the lifespan of the drive)
© | Storage/ Transportation .
= Tempgerature i -20-60C
W "Ambient Humidity Below 90% RH (non-condensing)
Vibration 1.0 mm, peak to peak 2-13.2 Hz; 0.7-1.0 G, 13.2-55 Hz;
1.0 G, 55-512 Hz; compliance with IEC 60068-2-6
Certifications c €’ RoHS, GB 12668.3
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A5. Derating Curve for Ambient Temperature and Carrier Frequency

Ambient Temperature Derating Curve

105

e L e e e T -
3 95 . S s
5 90 ool
= 85 ~=
o0 -
O =0 -
:8 75 :
© 1
x ° ]
65 '
60 -
30 35 40 45 50 55 60 65
Ambient temperature (°C)
VFDOO7EL21W(-1) ——~—- Other models
Model Ambient Temperature Limitation

VFDOO7EL21W(-1)

If the AC motor drive operates at the rated current, the ambient temperature needs
to be between -10-40°C. If the temperature is above 40°C, decrease 2% of the
rated current for every 1°C increase in temperature. The maximum allowable
temperature is 50°C.

Other models

If the AC motor drive operates at the rated current, the ambient temperature needs
to be between -10-50°C. If the temperature is above 50°C, decrease 2% of the
rated current for every 1°C increase in temperature. The maximum allowable
temperature is 60°C.

Other models: VFDO02EL21W(-1), VFDOO4EL21W(-1), VFDO15EL21W(-1), VFDO22EL21W(-1),
VFDOO4EL43W(-1), VFDOO7EL43W(-1), VFDO15EL43W(-1), VFDO22EL43W(-1), VFDO40EL43W(-1)

Carrier Frequency Derating Curve

120 |

100

9 JEE—— —_
2 80
p
5 60
o
e}
9 a0
©
o
20
0
6 7 8 g 10 11 12
Carrier frequency (kHz)
e VFDOO7EL21W (-1) 40°C ==g==Other models 50°C All models 25°C
Model Carrier Frequency Limitation

VFDOO7EL21W(-1)

If the AC motor drive is installed at an ambient temperature of 40°C, and operates
at the rated current, the carrier frequency needs to be within 8 kHz. If the carrier
frequency is higher than 8 kHz, decrease 5% of the rated current for every 1 kHz
increase in the carrier frequency. The maximum allowable carrier frequency is 12
kHz.

Other models

If the AC motor drive is installed at an ambient temperature of 50°C, and operates
at the rated current, the carrier frequency needs to be within 8 kHz. If the carrier
frequency is higher than 8 kHz, decrease 5% of the rated current for every 1 kHz
increase in the carrier frequency. The maximum allowable carrier frequency is 12
kHz.

/ VFD-EL-W

A-5



Appendix A Specifications | VFD-EL-W

This page intentionally left blank.

A-6



Appendix B Accessories

B.1 Non-fuse Circuit Breaker Chart

B.2 Reactor

B.2.1 AC Reactor
B.2.2 Zero Phase Reactor

B.3 Digital Keypad
B.3.1 PUO6

B.3.2 PUO8 and PUO8V
B.4 Optional Cooling Fan

B.1 Non-fuse Circuit Breaker Chart

For one-phase/three-phase drives, the current rating of the breaker must be between 2—4 times the rated input

current.
One-phase Three-phase
et non-fuse breaker (A s non-fuse breaker (A

VFDO02EL21W 10 VFDOO4EL43W 5
VFDOO4EL21W 15 VFDOO7EL43W 5
VFDOO7EL21W 20 VFDO15EL43W 10
VFDO15EL21W 30 VFDO022EL43W 15
VFDO022EL21W 50 VFDO40EL43W 20

Fuse Specification Chart

Fuse specifications lower than the table below are allowed.

] 1 (A) 1 (A) Line Fuse
Input Output 1 (A) Bussmann P/N

VFDOO2EL21W 49 1.6 10 JIN-10
VFDOO4EL21W 6.5 25 15 JIN-15
VFDOO4EL43W 1,8 1,5 5 JJS-6
VFDOO7EL21W 9.3 4.2 20 JUIN-20
VFDOO7EL43W 3.2 25 5 JJS-6
VFDO15EL21W 15.7 7.5 30 JJN-30
VFDO15EL43W 4.3 4.2 10 JJS-10
VFDO022EL21W 24.0 11.0 50 JIN-50
VFDO022EL43W 7.1 55 15 JJS-15
VFDO40EL43W 10.0 9.0 20 JJs-20
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B.2 Reactor

B.2.1 AC Reactor
AC Input Reactor Recommended Value
230V, 50/60Hz, One-Phase

KW HP Fundamental | Max. continuous Inductance (mH)
Amps Amps 3-5% Impedance
0.2 0.25 4 6 6.5
0.4 0.5 5 7.5 3
0.75 1 8 12 1.5
1.5 2 12 18 1.25
2.2 3 18 27 0.8
460V, 50/60Hz, Three-Phase
"y Hp Fundamental | Max. continuous Inductance (mH)
Amps Amps 3% Impedance | 5% Impedance
0.4 0.5 2 3 20 32
0.75 1 4 6 9 12
1.5 2 4 6 6.5 9
2.2 3 8 12 5 7.5
4.0 55 8 12 3 5

AC Output Reactor Recommended Value
230V, 50/60Hz, Three-Phase

KW Hp Fundamental | Max. continuous Inductance (mH)
Amps Amps 3% Impedance | 5% Impedance
0.2 0.25 4 6 9 12
04 0.5 4 6 6.5 9
0.75 1 8 12 3 5
1.5 2 8 12 1.5 3
2.2 3 12 18 1.25 2.5
460V, 50/60Hz, Three-Phase
W P Fundamental | Max. continuous Inductance (mH)
Amps Amps 3% Impedance | 5% Impedance
0.4 0.5 2 3 20 32
0.75 1 4 6 9 12
1.5 2 4 6 6.5 9
2.2 3 8 12 7.5
4.0 55 12 18 5
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Applications

Connected in input circuit
Application 1

When more than one AC motor drives are connected to the same mains power and are running, and one of
them is ON during operation.

Issues: When applying power to one of the AC motor drives, the charge current of the capacitors may
cause voltage dip. The AC motor drive may be damaged when over-current occurs during operation.

M1 reactor
‘ (Y'Y | AC motor drive
M2
7@ n } } (g m— AC motor drive

Correct wiring:

Mn
4‘ ‘7/\[\(\7 AC motor drive

A silicon rectifier and AC motor drive are connected to the same power.

Application 2
Issues: Switching spikes are generated when the silicon rectifier switches ON/OFF. These spikes may
damage the mains circuit.

Correct wiring:
Silicon Controlled Rectifier

power

reactor
D T

AC motor drive

reactor
L Y Y\ |

Application 3

The power supply capacity is 10 or above times the AC motor drive capacity.

Issues: When the mains power capacity is too large, line impedance is small and the charge current is too
high. This may damage the AC motor drive due to the higher rectifier temperature.

Correct wiring:

large-capacity small-capacity
power reactor AC motor drive

) A
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B.2.2 Zero Phase Reactor

RF220X00A

68.5 [2.70]

35.0 [1.38]

UNIT: mm [inch]
25.0 [0.981]

-

£8.5 [2.70]

36.0 [1.42]

] [

90.0 [3.54]
80.0 [3.15]
‘ L?D I [ — [ — [ — {— ‘
= | \ |
I I —
1. [E5
Cable |Recommended Wire Size » Diagram A
type , | Nominal Qty. ,\\/II\Q{;%% Please wind each wire four times arlound the core. The
(Note) | AWG | mm (mm2) reactor must be put as close to the inverter output as
possible.
Sinal <10 | <5.3 <55 1 Diagram A
é%%:' Zero Phase Reactor
<2 |<336| <38 4 Diagram B
. Power
<12 | £33 <35 1 Diagram A Supply
Three-
core
<1 |<424| <50 4 Diagram B

IE}INOTE |

600V Insulated Unshielded Cable

1. The table above gives approximate wire size for
zero phase reactors, but the selection is ultimately
governed by the type and diameter of the cable;

that is, the cable must fit through the center hole of
zero phase reactors.

2. When wiring, do not pass the grounding cable
through the zero phase reactor; only pass the
motor wire or power cable through the zero phase

reactor.

3. With longer motor cables the zero-phase reactor
can effectively reduce interference at the motor

output.

B-4
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winding.
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B.3 Digital Keypad
B.3.1 VFD-PU06

Appendix B Accessories | VFD-EL-W

B.3.1.1 Digital Keypad VFD-PU06 Description

Frequency Command
Status indicator

Output Frequency —]

Status indicator

User-Defined Units /]

Status indicator

JOG

LED Display
Indicates frequency, voltage, current, user
defined units, read, and save, and more.

Model Number

Status Display
Displays the driver's current status.

Press JOG key to set
Jog frequency.

UP and DOWN Key
Sets the parameter number

MODE

and changes the numerical
data, such as Master Frequency.

Left Key

Moves cursor to the left.

FWD/REV Key

Selects FWD/REV operation:

after faults.

RUN Key
Starts AC drive operation.

— Changes between different display modes.
L PU Key
@ ' D Switches the operation command source.
q
/S 4 Right key
Moves the cursor to the right.
EWD PROG
REV| | ' DATA PROG/DATA
/ A Enters programming parameters.
STOP 1, STOP/RESET
R U N RESET Stops AC drive operation and resets the drive
~

B.3.1.2 Display Message Explanation

Display Message

Descriptions

The current frequency of the drive.

The actual operation frequency that the drive outputs to the motor.

The user-defined unit (u)

The loading current of the drive.

Read parameters. Press PROG/DATA for 2-3 sec. until it is flashing. Then,
you can read four parameters from the AC motor drive to the digital keypad
PUO6 (read DO-read D3). Press UP or DOWN key to change to SAVE
function.

Write parameters. Press PROG/DATA for 2-3 sec. until it is flashing. Then,
you can write the parameters from the digital keypad PU0O6 to the AC motor
drive. Press UP or DOWN key to change to READ function.

The specified parameter setting.

The actual value stored in the specified parameter.

External Fault
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Display Message Descriptions

“End” displays for approximately one second if the entered input data has been
accepted. After a parameter value has been set, the new value is automatically
stored in memory.

“Err” displays if the input is invalid or the input exceeds the setting range.

Communication Error. Refer to Parameter Group 09 in Chapter 04 for details.
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B.3.1.3 Operation Flow Chart

VFD-PUOG6 Operation Flow Chart

Appendix B Accessories | VFD-EL-W

A

Press A ¥ key to change frequency
commands, press 4 p key to adjust
displayed items.

A

MODE

[ =l |

MODE

Y

MODE MODE

S A Lol

DATA

Press A key to select SAVE
or READ. Press PROG/DATA
for 2-3 sec. until itis flashing,
then the parameters are
successfully saved in PUOG.

: [A]
XX %
5 PROG 2
MODE v |bATA o
o
M XX-XX [—> ©
i ®
N PRO £
MODE , | DATA O
_ |[AI[¥] Adjust
XXXXX -~ |<dI[®> Number
/ \ | DATA
Write Write
parameters parameters
failure success
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B.3.2 VFD-PU08 and VFD-PU0O8V

VFD- ltem Specification
PUOS8 . .
Compatible Drive VFD-EL-W, ME300
C icati
ommunication RS485
Protocol
PUO08: W: 68.0, D: 35.6, H: 46.8.
Size (mm) PUO8V: W: 36.5, D: 31.0, H:
70.0.
PUO08: By snap-fit or by fastening
Installation method screws.
PUO8V: By fastening screws.
Front panel: IP20;
Protection Marking
Rear Panel: IPOO
RJ45
Network Interface )
(RJ: Registered Jack)
Maximum cable 5 meters
VFD- length
PUO8V| -RS-485 communication
-Read/Write parameters,
Main Function -Display status,
-Send commands.
-Display startup meu
sty Bl
=S NOTE|

The VFD-PUO8 and VFD-PUO8V don’t not include the extension cord. Please choose the suitable
extension cords as needed. (Refer to the table below)
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Communication cable

[0k CE-

No. Model Name -

mm inch
1 UC-CMCO003-01A 300 11.8
2 UC-CMC005-01A 500 19.6
3 UC-CMCO010-01A 1000 39.0
4 UC-CMCO015-01A 1500 59.0
5 UC-CMC020-01A 2000 78.7
6 UC-CMC030-01A 3000 118.1
7 UC-CMC050-01A 5000 196.8
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B.4 Optional Fan Kit

After you install the cooling fan to the VFDOO7EL21W(-1), you can increase the ambient
temperature of the operating environment up to 50°C without derating. If you choose not to install
the cooling fan, the ambient temperature of the operating environment is only up to 40°C without
derating. The power supply of the cooling fan is 24Voc. Internal power is applied from terminal +24V/
DCM. Once you install this cooling fan on the motor drive, do not connect any other external
accessory to avoid overload on terminal +24V which will damage the motor drive. Use only

terminals MI after your install the cooling fan.

Applicable Motor

Cooling Fan Model Drive

Product Appearance

MKEL-AFKM1 VFDOO7EL21W(-1)

Note: the power cable of the cooling fan is about 150mm.

Cooling Fan Installation

1.

Follow the direction of the arrow to remove
the top cover.

2.

As shown in the image on the right, the
direction pointed by the arrow on top of the
cooling fan should face the heat sink.

Fix the cooling fan and its grill by fastening
screws on the heat sink.

Positive pole of the cooling fan: Connect the
red cable to terminal +24V.

Negative pole of the cooling fan: Connect the
black cable to terminal DCM.
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Replace the top cover to complete the

cooling fan installation

3.




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 a big influence on the drive’s

C.1 Capacity Formulas

C.2 General Precautions

C.3 How to Choose a Suitable Motor

lifetime. If the capacity of the AC motor drive is too large, it cannot provide complete protection to the motor and
motor might be damaged. If the capacity of the AC motor drive is too small, it cannot provide the required
performance and the AC motor drive might be damaged due to overloading.

Simply selecting the AC motor drive with the same capacity as the motor cannot completely meet the application

requirements. Therefore, a designer should consider all the conditions, including load types, load speeds, load
characteristics, operation methods, rated output, rated speed, power and the change in load capacity. The

following table lists the factors you need to consider, depending on your requirements.

Item

Related Specification

Speed and
torque
characteristics

Time
ratings

Overload
capacity

Starting
torque

Load type

Friction load and weight load
Liquid (viscous) load

Inertia load

Load with power transmission

Load speed and

Constant torque
Constant output

torque . ° °
. Decreasing torque
characteristics .
Decreasing output
Constant load
Shock load
Load "
- Repetitive load ° ° ° °
characteristics

High starting torque
Low starting torque

Operation mode

Continuous operation

Short-time operation

Long-time operation at medium/low
speeds

Rated output

Maximum output current
(instantaneous)
Constant output current (continuous)

Rated speed

Maximum frequency
Base frequency

Power supply

Power supply transformer capacity
or percentage impedance

Voltage fluctuations and unbalance
Number of phases, single phase
protection

Frequency

Load capacity
change

Mechanical friction, losses in wiring

Duty cycle modification
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C.1 Capacity Formulas

1. One AC motor drive operates one motor

The starting capacity should be less than 1.5x the rated capacity of the AC motor drive
The starting capacity equals:

kx N GD?
973xnxcosp| -

N
X

375 1 J <1.5xthe _capacity _of _ AC _motor _drive(kVA)

A

2. One AC motor drive operates more than one motor

2.1 The starting capacity should be less than the rated capacity of the AC motor drive.
] Acceleration time < 60 seconds

The starting capacity equals:

kxN ns
m[n'r + ns(ks 71)]— PCll"’E(ks 71)

Acceleration time = 60 seconds

<1.5xthe _capacity _of _ AC _motor _drive(kVA)

u
The starting capacity equals:

kx N
1 xCOS @

[nT + ns(ks - 1)] =Pcil+ N (ks - 1)

Nr

<the_capacity _of _ AC _motor _drive(kVA)

2.2 The current should be less than the rated current of the AC motor drive (A).
] Acceleration time < 60 seconds

N+ Iv {l+%(ks 71)] <1.5xthe_rated _current_of _ AC _motor _drive(A)
] Acceleration time = 60 seconds

N+ |M[l+%(ksflj] <the _rated _current _of _ AC _motor _drive(A)

2.3 When running continuously

] The load capacity requirement should be less than the capacity of the AC motor drive (kVA).
The load capacity requirement equals:

KxPu <the_ capacity _of _ AC _motor _drive(kVA)
nxCoS@

] The motor capacity should be less than the capacity of the AC motor drive.

k x+/3xVu x Iux1072 < the _capacity _of _ AC _motor _drive(kVA)
The current should be less than the rated current of the AC motor drive (A).

kxIw <the_rated _current_of _AC _motor _drive(A)
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Symbol explanation

Pwm

n
cos @

Vwm

ks
Nr
Ns
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 the current distortion factor
(1.05-1.1, depending on PWM method)

Continuous motor capacity (kVA)

Starting current/rated current of the 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 Precautions
Selecting an AC Motor Drive

c-4

]

When connecting the AC motor drive directly to a large-capacity power transformer (600 kVA or higher), or
when switching a phase lead capacitor, excess peak currents may occur in the power input circuit and may
damage the converter section. To avoid this, use an AC input reactor (optional) before the AC motor drive
mains input to reduce the current and improve the input power efficiency.

When using a special motor or when driving more than one motor in parallel with a single AC motor drive,
select the AC motor drive current to be > 1.25x (sum of the motor rated currents).

The starting acceleration and deceleration characteristics of a motor are limited by the AC motor drive
rated current and the overload protection. Compared to running the motor D.O.L. (Direct On-Line), you can
expect a lower starting torque output with the AC motor drive. If a higher starting torque is required (such
as for elevators, mixers, tooling machines, etc.), use a higher capacity AC motor drive or increase the
capacities of both the motor and the AC motor drive.

When a fault occurs on the drive, a protective circuit is activated and the AC motor drive output is turned off.
The motor coasts to stop. For an emergency stop, use an external mechanical brake to quickly stop the
motor.

Setting Parameters

]

]

You can set the AC motor drive to an output frequency up to 400 Hz (less for some models) with the digital
keypad. Setting errors may create a dangerous situation. For safety, setting an 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 acceleration and deceleration time is determined by motor rated torque, load torque, and load inertia.

If you activate the stall prevention function, the acceleration and deceleration time is automatically
extended to a length that the AC motor drive can handle. If the motor must decelerate within a certain time
with a higher load inertia than the AC motor drive can handle in the required time, either use an external
brake resistor and/or a brake unit (depending on the model) to shorten deceleration time only, or increase
the capacity of both the motor and the AC motor drive.
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C.3 How to Choose a Suitable Motor

Standard Motors
When using the AC motor drive to operate a standard three-phase induction motor, follow these

4]
|

|
4]

N B ©H H

precautions.

The energy loss is greater than that for an inverter-duty motor.

Avoid running the 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 adding external forced
motor cooling.

When the standard motor operates at low speed for a long time, the output load must be decreased.

The load tolerance of a standard motor is according to the following diagram.

Load duty-cycle

25%
»\431/0 6({3/0
100 N
82—
< 70
S 60 L .
e 501 (/.. continuous
= §
S
0736 20 60
Frequency (Hz)

If 100% of 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) for a standard motor.

Motor torque characteristics vary when driving the motor with an AC motor drive instead of a commercial
power supply. Check the load torque characteristics of the machine connected to the motor.

Because of the high carrier frequency PWM control of the VFD series, pay attention to the following motor

vibration problems:
Resonant mechanical vibration: use anti-vibration dampers to mount equipment that runs at varying speed.

Motor imbalance: special care is required for operation at 60 Hz and higher frequencies.

The motor fan is very noisy when the motor speed exceeds 60 Hz or above.

Special Motors

]

Pole-changing (Dahlander) motor:

The rated current differs from that of a standard motor. Check before operation and carefully choose the
capacity of the AC motor drive. When changing the number of poles, stop the motor first. If over-current
occurs during operation or the regenerative voltage is too high, let the motor free run to stop (coast).
Submersible motor:

The rated current is higher than that of a standard motor. Check before operation and carefully choose the
capacity of the AC motor drive. A long motor cable between the AC motor drive and the motor reduces the
available motor torque.

Explosion-proof (Ex) motor:

Must 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 that require special precautions.

Gear reduction motor:

The lubricating method of the reduction gearbox and the speed range for continuous operation are different
and depend on the motor brand. Carefully consider the lubricating method when operating for a long time
at low speed and for high-speed operation.

Synchronous motor:

The rated current and the starting current are higher than those of standard motors. Check before
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operation and carefully choose the capacity of the AC motor drive. When one AC motor drive operates
more than one motors, pay attention to starting and changing the motor.

Power Transmission Mechanism
Pay attention to reduced lubrication when operating equipment such as gear reduction motors, gearboxes,
belts and chains over long periods at low speeds. At high speeds (60 Hz and above), noises and
vibrations that reduce the lifetime of the equipment may occur.

Motor Torque

The motor torque characteristics operated by an AC motor drive depend on the motor model selection and
AC motor drive parameter settings.
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