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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.



PLEASE READ PRIOR TO INSTALLATION FOR SAFETY.

DANGER

Disconnect AC input power before connecting any wiring to the AC motor drive.
There are highly sensitive MOS components on the printed circuit boards. These
components are especially sensitive to static electricity. Take anti-static measures
before touching these components or the circuit boards. These components are
especially sensitive to static electricity. Please do not touch these components or the
circuit boards before taking anti-static measures.

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.
DO NOT install the AC motor drive in a place subjected to high temperature, direct
sunlight and inflammables.

A

CAUTION

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

After finishing the wiring of the AC motor drive, check if U/T1, V/T2 and W/T3 are
short-circuited to ground with a multimeter. Do NOT power the drive if short circuits
occur. Eliminate the short circuits before the drive is powered.

Rated voltage of power system to install motor drives is as below, make sure that the
installation voltage is within the ranges mentioned below while installing the motor
drives:

For 115V models, the range is between 85-132 V.

For 230V models, the range is between 170-264 V.

For 460V models, the range is between 323-528 V.

For 575V models, the range is between 425V-660V.

Refer to the table below for short circuit rating:

Model (Power) Short circuit rating
115V 5 kA
230V 5 kA
460V 5 kA
575V 5 kA

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

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

II



capacitor before starting to run the motor drive. Do NOT run the motor drive at 100%

rated voltage right away.

M Pay attention to the following 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.

M Connect the drive to a three-phase three-wire or three-phase four-wire Wye system
to comply with UL standards.

M If the motor drive produces a leakage current of over 3.5mA AC or over 10mA
DC on the Protective Earthing conductor, the minimum specifications required of
the Protective Earthing conductor to be installed have to comply with the
national, local laws and regulations or follow IEC61800-5-1 to do grounding.

I=MNoTE

m In the pictures in this manual, the cover or safety shield is disassembled only when explaining the
details of the product. During operation, install the top cover and wiring correctly according to the
provisions. Refer to the operation descriptions in the manual to ensure safety.

m The figures in this instruction are only for reference and may be slightly different depending on your
model, but it will not affect your customer rights.

m The content of this manual may be revised without prior notice. Consult our distributors or download
the latest version at http://www.deltaww.com/iadownload acmotordrive.
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After receiving the AC motor drive, check for the following:

1. Inspect the unit after unpacking to ensure that it was not damaged during shipment. Make sure that

the part number printed on the package matches the part number indicated on the nameplate.

2. Make sure that the mains voltage is within the range indicated on the nameplate. Install the AC motor

drive according to the instructions in this manual.

3. Before applying power, make sure that all devices, including mains power, motor, control board and

digital keypad, are connected correctly.

4. When wiring the AC motor drive, make sure that the wiring of input terminals “R/L1, S/L2, T/L3” and

output terminals “U/T1, V/T2, W/T3” are correct to prevent damage to the drive.

5. When power is applied, use the digital keypad (KPMS-LEO1) to select the language and set
parameters. When executing a trial run, begin with a low speed and then gradually increase the

speed to the desired speed.

1-1 Nameplate Information

AC Drive Model ——»
Input Voltage / Current ——

Output Voltage / Current —

Frequency Range——»
Firmware Version————

Enclosure Type (IPXX)——>

Certifications ———

Serial Number

1-2

~
A bELTd DELTAELECTRONICS, INC.

MODEL: VFD4A8MS23ANSAA
INPUT:

Normal Duty: 3PH 200-240V 50/60Hz 6.0A
Heavy Duty: 3PH 200-240V 50/60Hz 5.8A
OUTPUT: POWER ND(HD) 1HP(1HP)

Normal Duty: 3PH 0-230V 5A 1.9KVA 0.75kW
Heavy Duty: 3PH 0-230V 4.8A 1.8KVA 0.75kW

FREQUENCY RANGE: 0-599Hz
Version: X. XX 2D-
|— _—— —| BARCODE

L |
==

4A812301T18100001
= ) XXXXXXXXXX

]

AN MADE IN XXXXXX
~ |




1-2 Model Name

VFED 4

A

*1.
*2.
*3.

*4.

1-3 Serial Number

8 M

S 23

For IP20 models only.

Chapter 1 Introduction | MS300

Version type

Model type
A: Standard

Safety function
S: Built-in STO

EMC function

N: No function

F: Built-in EMC filter *4
Protection level

A: P20

E: IP40 *2

M: IP66 *3
Input voltage

11: 115V 1-phase

21: 230V 1-phase

23: 230V 3-phase

43: 460V 3-phase

53: 575V 3-phase **
Series

MS: MS300 (Standard Micro Drive)

Rated output current
Under heavy duty mode (150%, 6 seconds)
Refer to Chapter 9 Specification for more details

Series name (Variable Frequency Drive)

Not applicable for models of 575V input voltage.
Not applicable for models of 115V and 575V input voltage.
For 230V input voltage (one-phase) and 460V input voltage (three-phase) models only.

4A8[2301 T 18 10 0001

1: MS300 series

T: Taoyuan
W: Wujiang H: Hosur

L Production number

Production week

Production year

Production factory

230V Three-Phase 1HP(0.75kW)

Model number

1-3
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1-4 Apply After Service by Mobile Device

1-4-1 Location of Service Link Label

Service link label (Service Label) is pasted on the area as the drawing below shows.

Frame A, B

Frame C-F
Service Label

XXKKXXXKKXXXXKKXX
SERVICE DELTAWW.COM

}
oooog
ooUno
oo
o
]

T

@)
[ﬁﬁJ
[ —

—— The keypad area on the case body

Service Label

1-4-2 Service Link Label

4A812301T18100001 7

SERVICE.DELTAWW.COM{

. QR code

—— Serial number

~—— Web address of after service

Scan QR Code to request service

1. Find the QR code sticker (as shown above).

. Use a smartphone to run a QR Code reader APP.

. Access the Delta After Service website.

fl SH :

Service Label sticking area

http://service.deltaww.com/ia/repair?sn=serial number

2
3. Point your camera at the QR Code. Hold your camera steady until the QR code comes into focus.
4
5

. Fill your information into the column marked with an orange star.

6. Enter the CAPTCHA and click “Submit” to complete the application.
Cannot find the QR Code?

1. Open a web browser on your computer or smartphone.

2. Enter https://service.deltaww.com/ia/repair in browser address bar and press the Enter key.

3. Fill your information into the columns marked with an orange star.

4. Enter the CAPTCHA and click “Submit” to complete the application.

1-4
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1-5 RFl Jumper

1 The drive contains Varistors / MOVs that are connected from phase to phase and from phase to
ground to prevent the drive from unexpected stop or damage caused by mains surges or voltage
spikes. Because the Varistors / MOVs from phase to ground are connected to ground with the RFI
jumper, removing the RFI jumper disables the protection.

2 In models with a built-in EMC filter, the RFI jumper connects the filer capacitors to ground to form a
return path for high frequency noise in order to isolate the noise from contaminating the mains power.
Removing the RFI jumper strongly reduces the effect of the built-in EMC filter. Although a single drive
complies with the international standards for leakage current, an installation with several drives with
built-in EMC filters can trigger the RCD. Removing the RFI jumper helps, but the EMC performance of
each drive is no longer guaranteed.

Frame A—F Screw Torque: 4-6 kg-cm / [3.5-5.2 Ib-in.] / [0.39—0.59 Nm]

Loosen the screw and remove the RFI jumper (as shown below).
Tighten the screw again after you remove the RFI jumper.

Frame B-F (model with built-in EMC filter)

Remove the RFI jumper with a slotted screwdriver (as shown below).
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Isolating main power from ground:

When the power distribution system for the drive is a floating ground system (IT Systems) or an
asymmetric ground system (Corner Grounded TN Systems), 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 To ensure the safety of personnel, proper operation, and to reduce electromagnetic radiation, you
must properly ground the motor and drive during installation.

The diameter of the grounding cables must comply with the local safety regulations.

You must connect the shielded cable to the motor drive’s ground to meet safety regulations.

Only use the shielded cable as the ground for equipment when the aforementioned points are met.

N A A X

When installing multiple drives, do not connect the grounds of the drives in series but connect each
drive to ground. The following pictures show the correct and wrong ways to connect the grounds.

tci;?nui:?al@ &) @) Ground & a4 <P
@ @ @ terminal @ @ @

]

— Wrong wiring setup for ground wires ~—

Correct wiring setup for ground wires

Pay particular attention to the following points:

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

M Removing the RFI jumper also cuts the capacitor conductivity of the surge absorber to ground and the
built-in EMC filter capacitors. Compliance with the EMC specifications is no longer guaranteed.

M Do not remove the RFI jumper if the mains power is a symmetrical grounded power system in order to
maintain the efficiency for EMC circuit.

M Remove the RFI jumper when conducting high voltage tests. When conducting a high voltage test to
the entire facility, disconnect the mains power and the motor if the leakage current is too high.

Floating Ground System (IT Systems)

A floating ground system is also called an IT system, an ungrounded system, or a high impedance/

resistance (greater than 30 Q) grounded system.

M Remove the RFI jumper to disconnect the ground cable from the internal filter capacitor and surge
absorber.

M Do not install an external RFI/EMC filter. The external EMC filter passes through a filter capacitor and
connects power input to the ground. This is very dangerous and damages the motor drive.

M In situations where EMC is required, use an EMC filter specifically for IT system if necessary.
Disconnecting the ground cable from the filter prevents damage to the motor drive but compliance
with EMC is no longer guaranteed.

M In situations where EMC is required, check for excess electromagnetic radiation affecting nearby
low-voltage circuits. In some situations, the adapter and cable naturally provide enough suppression.
If in doubt, install an extra electrostatic shielded cable on the power supply side between the main
circuit and the control terminals to increase shielding.
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Asymmetric Ground System (Corner Grounded TN Systems)

Caution: Do not remove the RFI jumper while power to the input terminal of the drive is ON.

In the following four situations, you must remove the RFI jumper. This is to prevent the system from
grounding through the RFI and filter capacitors and damaging the drive.

You must remove the RFI jumper for an asymmetric ground system

1. Grounding at a corner in a triangle configuration | 2. Grounding at a midpoint in a polygonal
configuration

L1

ZW \ Lo

I ) /\? A\ L2

L3
3. Grounding at one end in a single-phase 4. No stable neutral grounding in a three-phase
configuration autotransformer configuration
L1 L1
§47 L1
L2—
L3——1—
% N
«—L3
You can use the RFI jumper for a symmetrical grounding power system
In a situation with a symmetrical grounding power system, you L1
can use the RFI jumper to maintain the effect of the built-in
EMC filter and surge absorber. For example, the diagram on
the right is a symmetrical grounding power system.
L2
L3
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Chapter 2 Dimensions

Frame A
Frame B
Frame C
Frame D
Frame E
Frame F

Digital Keypad
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2-1 Frame A

A1: VFD1A6MS11ANSAA; VFD1A6MS11ENSAA; VFD1A6MS21ANSAA; VFD1A6MS21ENSAA;

VFD1A6MS23ANSAA; VFD1A6MS23ENSAA
A2: VFD2A8BMS23ANSAA; VFD2A8MS23ENSAA

A3: VFD2A5MS11ANSAA; VFD2ASMS11ENSAA; VFD2A8MS21ANSAA; VFD2A8MS21ENSAA

A4: VFD1A5MS43ANSAA; VFD1ASMS43ENSAA

A5: VFD4A8BMS23ANSAA; VFD4ABMS23ENSAA; VFD2A7TMS43ANSAA; VFD2A7TMS43ENSAA;
VFD1A7MS53ANSAA

W See Detail A D
‘ WA1 ‘ D1 _ |
%7’
‘:Jl &%777777
J =900 gl
D 000000
i | T T
U | I N
- ] 0
O ]ﬁﬂ i
%\; 5 o ﬂ
L See Detail B

Detail A(Mounting Hole)

R
ﬁﬁ?ﬁﬁﬂﬂﬂfﬁ S1
Detail B (Mounting Hole)
Unit: mm [inch]
Frame w H D W1 H1 D1 S1
A1 68.0 [2.68] | 128.0[5.04] | 96.0[3.78] 56.0 [2.20] 118.0 [4.65] 3.0[0.12] 5.2 [0.20]
A2 68.0[2.68] | 128.0 [5.04] | 110.0 [4.33] | 56.0[2.20] | 118.0[4.65] | 3.0[0.12] 5.2 [0.20]
A3 68.0[2.68] | 128.0[5.04] | 125.0[4.92] | 56.0[2.20] | 118.0 [4.65] | 3.0[0.12] 5.2 [0.20]
A4 68.0 [2.68] | 128.0[5.04] | 129.0[5.08] | 56.0[2.20] 118.0 [4.65] 3.0[0.12] 5.2[0.20]
A5 68.0[2.68] | 128.0[5.04] | 143.0[5.63] | 56.0[2.20] | 118.0[4.65] | 3.0[0.12] 5.2 [0.20]
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B1: VFD7ASMS23ANSAA; VFD7ASMS23ENSAA; VFD4A2MS43ANSAA; VFD4A2ZMS43ENSAA,;
VFD3AOMS53ANSAA
B2: VFD4A8BMS21ANSAA; VFD4A8MS21ENSAA
B3: VFD1A6MS21AFSAA; VFD2A8MS21AFSAA; VFD4A8MS21AFSAA; VFD1ASMS43AFSAA;
VFD2A7MS43AFSAA; VFD4A2MS43AFSAA

See Detail A D
W1 / D1
oooqy ]
| Moo
] [ |:|j Hﬁﬁﬁ Int
| — ] '::ﬁ
o - i
£ 1
I
g # il
i j 000 Hb
ali | | =
L See Detail B
~—  omo
Detail A (Mounting Hole)
S1
Detail B (Mounting Hole)
Unit: mm [inch]
Frame w H D W1 H1 D1 S1
B1 72.0[2.83] | 142.0[5.59] | 143.0[5.63] | 60.0[2.36] | 130.0[5.63] 6.4 [0.25] 5.2 [0.20]
B2 72.0[2.83] | 142.0[5.59] | 143.0[5.63] | 60.0[2.36] | 130.0[5.63] | 3.0[0.12] 5.2 [0.20]
B3 72.0[2.83] | 142.0[5.59] | 159.0[6.26] | 60.0[2.36] | 130.0[5.63] | 4.3[0.17] 5.2 [0.20]
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2-3 Frame C

C1: VFD4ABMS11ANSAA; VFD4ABMS11ENSAA; VFD7A5MS21ANSAA; VFD7ASMS21ENSAA,;
VFD11AMS21ANSAA; VFD11AMS21ENSAA; VFD11AMS23ANSAA; VFD11AMS23ENSAA;
VFD17AMS23ANSAA; VFD17AMS23ENSAA; VFD5A5MS43ANSAA; VFD5A5MS43ENSAA;
VFD7A3MS43ANSAA; VFD7A3MS43ENSAA; VFDIAOMS43ANSAA; VFDIAOMS43ENSAA;
VFD4A2MS53ANSAA; VFD6A6MS53ANSAA

C2: VFD7A5MS21AFSAA; VFD11AMS21AFSAA; VFD5A5MS43AFSAA; VFD7A3MS43AFSAA;

VFD9AOMS43AFSAA
W See Detail A D
W1 D1
,/ ( m—]
O i N
O0MNMRE
=100 1 ]
) i HH IAf
B | E=nmonn |
_ o000 o
T T
1
= : 0[]
i i Tl
a fis (=L
Detail A (Mounting Hole)
S1
S1
Detail B (Mounting Hole)
T[] %?ﬁ@ LI [
Unit: mm [inch]
Frame w H D W1 H1 D1 S1
C1 87.0[3.43] | 157.0[6.18] | 152.0[5.98] | 73.0[2.87] | 144.5[5.69] 5.0 [0.20] 5.5[0.22]
C2 87.0[3.43] | 157.0[6.18] | 179.0[7.05] | 73.0[2.87] | 144.5[5.69] 5.0 [0.20] 5.5[0.22]
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2-4 Frame D

D1: VFD25AMS23ANSAA; VFD25AMS23ENSAA; VFD13AMS43ANSAA; VFD13AMS43ENSAA;
VFD17AMS43ANSAA; VFD17AMS43ENSAA; VFDIA9IMSS3ANSAA; VFD12AMS53ANSAA

D2: VFD13AMS43AFSAA; VFD17AMS43AFSAA
w _ See Detail A 5
- W1 - / - D1 =‘4
%ggm \ i ﬂﬂﬂ”” IN;I
i i L
| | W0 o
= E=nann
0a0uuuy
1l 2z 0 HHH::: 0[]
[ il il
@ ' ‘UUD []
N f@i | — «@p
L See Detail B

Detail A (Mounting Hole)

S1

Detail B (Mounting Hole)

Unit: mm [inch]

Frame W H D W1 H1 D1 S1
D1 109.0[4.29] | 207.0[8.15] | 154.0[6.06] | 94.0[3.70] 193.8 [7.63] 6.0 [0.24] 5.5[0.22]
D2 109.0[4.29] | 207.0[8.15] | 187.0[7.36] | 94.0[3.70] 193.8 [7.63] 6.0 [0.24] 5.5[0.22]

2-5




Chapter 2 Dimensions | MS300

2-5 Frame E

E1: VFD33AMS23ANSAA; VFD33AMS23ENSAA; VFD49AMS23ANSAA; VFD49AMS23ENSAA,
VFD25AMS43ANSAA; VFD25AMS43ENSAA; VFD32AMS43ANSAA; VFD32AMS43ENSAA
E2: VFD25AMS43AFSAA; VFD32AMS43AFSAA

See Detail A
w =/ - D -
W1 D1 _ .
-
@oooo (//J/“ | NJ“ f
o 0ougg[
ood = Puod
D | I Joanonn o
8 s = oo ®
aenlll]
g |
S I .
000006A
0[]
&}
@m ,@J ‘ {0 A =— !
L See Detail B
Detail A (Mounting Hole)
S1
Detail B (Mounting Hole)

Unit: mm [inch]

Frame W H D W1 H1 D1 S1
E1 | 130.0[5.12] | 250.0[9.84] | 185.0 [7.83] | 115.0 [4.53] | 236.8[9.32] | 6.0[0.24] 5.5 [0.22]
E2 | 130.0[5.12] | 250.0[9.84] | 219.0[8.62] | 115.0[4.53] | 236.8[9.32] | 6.0[0.24] 5.5 [0.22]
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F1: VFD65AMS23ANSAA; VFD65AMS23ENSAA; VFD38AMS43ANSAA; VFD38AMS43ENSAA;

VFD45AMS43ANSAA; VFD45AMS43ENSAA

F2: VFD38AMS43AFSAA; VFD45AMS43AFSAA

See Detail A
w D
W1 //- D1
@EDDD N
0oo - % \
oo
O ﬂ =
=0 [T
=Hnntiil ©
0A0ULULL
: . 0
g
©
I T -
0o
E )
af
i i
S 2!
I— See Detail B
T | i
; : - - : Detail A (Mounting Hole)
S1
Detail B (Mounting Hole)
Unit: mm [inch]
Frame W H D W1 H1 D1 S1
F1 175.0[6.89] | 300.0 [11.81] | 192.0 [7.56] | 154.0 [6.06] | 279.5[11.00] | 6.5[0.26] 8.4 [0.33]
F2 175.0 [6.89] | 300.0 [11.81] | 244.0[9.61] | 154.0[6.06] | 279.5[11.00] | 6.5[0.26] 8.4 [0.33]
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2-7 Digital Keypad

KPMS-LEO1
W
Q@
iR lieljieliiel] -
O[O [O]
D2
28
L0
WA
Unit: mm [inch]
W W1 W2 W3 H HA1 H2
68.0 [2.67] 63.8 [2.51] 45.2 [1.78] 8.0[0.31] 46.8 [1.84] 42.0 [1.65] 26.0 [1.02]
H3 D D1 D2 D3 D4 S1
7.5[0.31] 30.0[1.18] | 22.7[0.89] 2.0[0.08] 2.2[0.09] 1.3[0.05] | M3*0.5(2X)
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Chapter 3 Installation

3-1  Mounting Clearance

3-2 Airflow and Power Dissipation
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3-1 Mounting Clearance

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

M Install the AC motor drive in a metal cabinet. When installing one drive below another one, use a
metal separator between the AC motor drives to prevent mutual heating and to prevent the risk of fire
accident.

M Install the AC motor drive in a Pollution Degree 2 environment with clean and circulating air. A clean
and circulating environment means air without polluting substances and dust.

M Mount the drive in an IP54 cabinet in order to maintain the Pollution Degree 2 or in a pollution-
controlled environment. When installing the AC motor drive in a Pollution Degree 2 (IEC/EN
60664-1) environment, only nonconductive pollution occurs for the electrical equipment in the
cabinet and thermostatic chamber and temporary conductivity caused by condensation is expected.

The appearances shown in the following figures are for reference only. The actual motor drives may look
different.

Airflow direction: 4'"(Blue arrow) Inflow < (Red arrow) Outflow <«—» (Black) Distance
Side-by-side horizontal installation /

Single drive installation _ _
Zero stack installation

A

N Vol T 1S N N

-

&\\\\\\\\\?\\\\\\\%ﬂ

oo ;

B % Z B C B é

Inverter 4—»% Zd—b Inverter || Inverter 4—»%

o 7 7

R RN R W SN
Figure 3-1 Figure 3-2

Minimum mounting clearance

Ambient temperature (°C)
Installation method A[mm] | B[mm] C [mm]
Max. (Without derating) | Max. (derating)

Single drive installation 50 30 - 50 60
Side-by-side horizontal installation| 50 30 30 50 60

Zero stack installation 50 30 0 40 50

Table 3-1

= Mo

The minimum mounting clearances A-C stated in the table above apply to AC motor drives installation.

Failing to follow the minimum mounting clearances may cause the fan to malfunction and heat dissipation problems.
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Ambient Temperature Derating for Each Installation Method

Single drive installation

105
100
95
90
85
80
75
70
65
60

Output Current Rating (%)

Ambient Temp. Derating for Single Drive Installation
ﬁ aq, 100I Z‘I 50, 100 ||
60,75
40 45 50 55 60 B85
Ambient Temperature (°C)

Side-by-side horizontal installation

105
100
95
90
85
80
75
70
65
60

Output Current Rating (%)

Figure 3-3
Ambient Temp. Derating for Side-by-Side Horizontal Installation
440, 100] 450,100}
44 40, 100 50,100
60,75
40 45 50 55 60 65
Ambient Temperature (°C)

Figure 3-4

Zero stack installation

105
100
95
90
85
80
75
70
65
60

Output Current Rating (%)

Ambient Temp. Derating for Zero Stack Installatioin

4 40, 100

ﬁ 30, IOOI

=
~

~

o~

50,75

30

35 40 45 50 55
Ambient Temperature (°C)

Figure 3-5
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3-2 Airflow and Power Dissipation

Airflow Rate for Cooling

Power Dissipation for AC Motor Drive

Frame
Model No Flow Rate Flow Rate Loss External Internal Total
’ (Unit: ¢fm) | (Unit: m3/ hr) | (Heat sink, unit: W) | (Unit: W) | (Unit: W)
VFD1A6MS11ANSAA
VFD1A6MS11ENSAA 8.0 10.0 18.0
VFD2A5MS11ANSAA
VFD2A5MS11ENSAA 14.2 13.1 27.3
VFD1ABMS21ANSAA
VFD1A6MS21ENSAA 8.0 10.3 18.3
VFD2A8MS21ANSAA
VFD2A8MS21ENSAA 16.3 14.5 30.8
VFD1ABMS23ANSAA
A VFD1A6MS23ENSAA 0.0 0.0 8.6 10.0 18.6
VFD2A8SMS23ANSAA
VFD2A8MS23ENSAA 16.5 12.6 29.1
VFD4A8MS23ANSAA
VFD4A8MS23ENSAA 31.0 13.2 44.2
VFD1A5MS43ANSAA
VFD1A5MS43ENSAA 17.6 1.1 28.7
VFD2A7MS43ANSAA
VFD2A7MS43ENSAA 30.5 17.8 48.3
VFD1A7MS53ANSAA 23.5 125 36
VFD1A6MS21AFSAA 0.0 0.0 8.0 10.3 18.3
VFD2A8MS21AFSAA 10.0 16.99 16.3 14.5 308
VFD4A8MS21ANSAA
VFD4ASMS21ENSAA 0.0 0.0 29.1 20.1 49.2
VFD4ASMS21AFSAA 29.1 20.1 49.2
VFD7A5MS23ANSAA
B VFD7A5MS23ENSAA 50.1 242 74.3
VFD1A5MS43AFSAA 17.6 1.1 28.7
VFD2A7MS43AFSAA 10.0 16.99 30.5 17.8 483
VFD4A2MS43ANSAA
VFD4A2MS43ENSAA 45.9 217 67.6
VFD4A2MS43AFSAA
VFD3A0OMS53ANSAA 38.1 19 57.1
VFD4A8MS11ANSAA
VFD4A8MS11ENSAA 29.1 239 53.0
VFD7A5MS21ANSAA
VFD7A5MS21ENSAA 46.5 31.0 775
VFD7A5MS21AFSAA
VFD11AMS21ANSAA
¢ VFD11AMS21ENSAA 160 272 70.0 35 105
VFD11AMS21AFSAA
VFD11AMS23ANSAA
VFD11AMS23ENSAA 76.0 30.7 106.7
VFD17AMS23ANSAA
VFD17AMS23ENSAA 108.2 40.1 148.3
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Airflow Rate for Cooling Power Dissipation for AC Motor Drive
Frame
Model No. Flow Rate FI(_)w Rate Loss. Exterr_1a| Intgrnal T(_)tal
(Unit: cfm) | (Unit: m3/ hr) | (Heat sink, unit: W) | (Unit: W) | (Unit: W)
VFD5A5MS43ANSAA
VFD5A5MS43ENSAA 60.6 22.8 83.4
VFD5A5SMS43AFSAA
VFD7A3MS43ANSAA
VFD7A3MS43ENSAA 75.2 30 105.2
C VFD7A3MS43AFSAA 16.0 27.2
VFDYAOMS43ANSAA
VFDYAOMS43ENSAA 93.1 42 135.1
VFDYAOMS43AFSAA
VFD4A2MS53ANSAA 46.6 22.2 68.8
VFDBAGMS53ANSAA 76.1 30 106.1
VFD25AMS23ANSAA
VED25AMS23ENSAA 192.8 53.3 246.1
VFD13AMS43ANSAA
VFD13AMS43ENSAA 132.8 39.5 172.3
VFD13AMS43AFSAA
D VFD17AMS43ANSAA 234 39.7
VFD17AMS43ENSAA 164.7 55.8 220.5
VFD17AMS43AFSAA
VFDYAIMS53ANSAA 93.9 37 130.9
VFD12AMSS53ANSAA 108.4 51 159.4
VFD33AMS23ANSAA
VED33AMS23ENSAA 2445 79.6 3241
VFD49AMS23ANSAA
VED49AMS23ENSAA 374.2 86.2 460.4
E VFD25AMS43ANSAA 537 912
VFD25AMS43ENSAA 234.5 69.8 304.3
VFD25AMS43AFSAA
VFD32AMS43ANSAA
VFD32AMS43ENSAA 319.8 74.3 394 .1
VFD32AMS43AFSAA
VFD65AMS23ANSAA
VEDB5AMS23ENSAA 492.0 198.2 690.2
VFD38AMS43ANSAA
VFD38AMS43ENSAA 423.5 181.6 605.1
F VFD38AMS43AFSAA 67.9 152
VFD45AMS43ANSAA
VFD45AMS43ENSAA 501.1 200.3 701.4
VFD45AMS43AFSAA
Table 3-2
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Chapter 4 Wiring

4-1  System Wiring Diagram

4-2  Wiring
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After removing the front cover, verify that the power and control terminals are clearly noted. Read the
following precautions before wiring.

M Turn off the AC motor drive power before doing any wiring. A charge with
hazardous voltages may remain in the DC bus capacitors even after the power has
been turned off for a short time. Measure the remaining voltage with a DC voltmeter

DANGER on +1/DC+ and DC- before doing any wiring. For your safety, do not start wiring
before the voltage drops to a safe level (less than 25 Vpc). Installing wiring with a
residual voltage may cause personal injury, sparks and a short circuit.

M Only qualified personnel familiar with AC motor drives are allowed to perform
installation, wiring and commissioning. Make sure the power is turned off before
wiring to prevent electric shock.

M 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 must be
in the range indicated on the nameplate (refer to Section 1-1 Nameplate
Information for details).

M All units must be grounded directly to a common ground terminal to prevent
damage from a lightning strike or electric shock and reduce noise interference.

M Tighten the screws of the main circuit terminals to prevent sparks caused by screws

loosened due to vibration.

M For you safety, choose wires that comply with local regulations when wiring.
M Check the following items after finishing the wiring:

1.  Are all connections correct?

CAUTION |

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

Are there any loose wires?
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4-1 System Wiring Diagram

Power input terminal

O O O
> NFB or fuse
Q Q. O

Electromagnetic
contactor

% % AC reactor
(input terminal)

CC )) Zero-phase reactor

| EMCfilter |

—O—0—=0
(C )) Zero-phase reactor

AC reactor
(output terminal)

Figure 4-1

Chapter 4 Wiring | MS300

Power input
terminal

Supply power according to the rated power
specifications indicated in the manual (refer to
Chapter 9 Specification).

NFB or fuse

There may be a large inrush current during
power on. Refer to Section 7-2 NFB to select a
suitable NFB or Section 7-3 Fuse Specification
Chart.

Electromagnetic
contactor

Switching the power ON/OFF on the primary side
of the electromagnetic contactor can turn the
drive ON/OFF, but frequent switching can cause
machine failure. Do not switch ON/OFF more
than once an hour.

Do not use the electromagnetic contactor as the
power switch for the drive; doing so shortens the
life of the drive.

Refer to Section 7-2 Magnetic Contactor / Air
Circuit Breaker to select the electromagnetic
contactor that meets your requirement.

AC reactor
(input terminal)

When the main power supply capacity is greater
than 500 kVA, or when it switches into the phase
capacitor, the instantaneous peak voltage and
current generated may destroy the internal circuit
of the drive.

It is recommended that you install an input side
AC reactor in the drive. This also improves the
power factor and reduces power harmonics. The
wiring distance should be within 10 m. Refer to
Section 7-4 AC/DC Reactor for details.

Used to reduce radiated interference, especially
in environments with audio devices, and reduce

Zero phase input and output side interference.
reactor ) )
The effective range is AM band to 10 MHz. Refer
to Section 7-5 Zero Phase Reactors for details.
Can be wused to reduce electromagnetic
EMC filter interference. Refer to Section 7-6 EMC Filter for

details.

Brake module

Used to shorten the deceleration time of the

Brake %esistor motor. Refer to Section 7-1 Brake Resistors and
(BR) Brake Units Used in AC Motor Drives for details.
The motor cable length affects the size of the
reflected wave on the motor end. It is

AC reactor

(output terminal)

recommended that you install an AC output
reactor when the motor wiring length exceeds
the value listed in Section 7-4.

4-3
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4-2 Wiring

Input: one-phase / three-phase power

No Fuse Breaker or Fuse

RIL1 S o |
S/L2 S B |
TIL3 SR
om0

Itis recommended that
you install a protective
circuit at RB—RC to
protect the system from oF
damage.

When a fault occurs, the contact switches
to ON to shut off the power and protect the
power system.

DC choke (optional)
Y

Jumper -

DC+/+1

RTNTNNT, Brake resistor (optional)

+2/B1 B2

U/T1

Motor

VIT2

WIT3

®

1

|
|
Multi-function relay output terminals :
250 Vac/3A(N.O.) i
250 Vac/3A(N.C.) !
!
1
!
!
!
1

250Vac/1.2A(N.O)
Estimate at COS (0.4)

Multi-function output
DFM frequency terminals

*MI7 can input 33 kHz pulses.
*Do NOT apply the mains voltage directly to
external terminals.

Default:
NPN (SINK) Mode
Refer to Chapter 6 Control Terminals

i i=Sore | !
i RB and RC are the multi-function relay output i
' terminals. i
g 4
o
'
'
'
'
| FWD/STOP
: REV/STOP
'
! Multi-step speed 1
, Multi-step speed 2
1 Default Multi-step speed 3
'
H Multi-step speed 4
'
' N/A :
| Digital Signal Common: :
' —
'
IS o c
'
'
'
1
'
'
'
1
'
'

[i=Nore]

*1:The MS300 factory default short circuit jumper installed
between +24 V, S1 and S2. When using the safety function
for wiring, remove this short circuit jumper.

*2:The +24 Vis for STO only. Do not use it for other purposes.

—

H 1 +24voc

Safety PLC

0-10 Voc
-10 Voc—+10 Voc

;
.

.

:

| 3

| 5KQ| T2
1

0-20mA/4-20 mA |
1

!

.

.

.

!

.

.

.

!

0-10 Voc

Analog Signal commoni :

o Main circuit terminals
@ Control terminals

Shielded leads & cables

30 Voc /30 mA 33 kHz

MO1 Multi-function output terminal
48 Voc /50 mA

3 (@MO2 Multi-function output terminal
i‘ 48 Voc /50 mA

O MCM Multi-function output common
terminal (photocoupler)

Analog Multi-function output
terminal
0-10Voc/0-20 mA/4-20 mA

|
!
|
I
|
!
!
|
Analog Signal common I
|
I
|
!
I
I
|
|
|

4-4

>t
S H
“ iy L
o ey |
I 1
_____________ : @ scenp !
______________ I 1
: ! @ sG+ Modbus RS-485 !
' 1
! ' @ sG E
<< | | ;
£ £ eI ittt (el
o o IN=] 1
—l | 1 !
! ! - Communication card/ !
' i Option Siot DC 24V external power supply card |
| I |
! i !
| i I
: : USB Port |
! i |
| i !
Figure 4-2
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Chapter 5 Main Circuit Terminals

5-1 Main Circuit Diagram

5-2 Main Circuit Terminal Specifications
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DANGER

CAUTION

4]

Tighten the screws in the main circuit terminal to prevent sparks caused by screws
loosened due to vibration.

If necessary, use an inductive filter only at the motor output terminals U/T1, V/T2,
WI/T3 of the AC motor drive. DO NOT use phase-compensation capacitors or L-C
(Inductance-Capacitance) or R-C (Resistance-Capacitance), unless approved by
Delta.

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

DO NOT connect brake resistors directly to +1/DC+ to DC-, +2/B1 to DC- to prevent
damage to the drive or to the brake resistors.

Ensure proper insulation of the main circuit wiring in accordance with the relevant
safety regulations.

Main input power terminals

%]

%]

4]

R/L1, S/L2 and T/L3 have no phase-sequence requirement; they can be connected

in any sequence.

Add a magnetic contactor (MC) to the power input wiring to cut off power quickly

and reduce malfunctions when the AC motor drive protection function activates.

Both ends of the MC should have an R-C surge absorber.

Use voltage and current within the specifications in Chapter 09. Refer to Chapter 09

Specifications for details.

Although the leakage current of one single MS300 drive is less than 10bc mA,

electric shock may still occur due to the leakage current from other equipment such

as motors and leads. Therefore, it is recommended that you install one of the

followings to prevent danger caused by electric shock.

1. Use a copper wire with a cross-section of 10 mm? or above or an aluminum wire
of 16 mm? as the connection between the casing and the ground.

2. Install an Earth Leakage Circuit Breaker (ELCB).

Due to the high frequency current of the leakage current of the AC motor drive,

select a Type B ELCB specifically for the drive when using an ELCB. For tripping or

malfunctions on the usage of ELCB, refer to Section 7-8 Capacitive Filter for details.

The power system of the AC motor drive affects the power factor, so select a MCCB

with larger capacity.

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

shielding or conduit.

DO NOT run and stop the AC motor drives by turning the power ON and OFF. Run

and stop the AC motor drives by sending the RUN and STOP commands through

the control terminals or the keypad. If you still need to run and stop the AC motor

drives by turning the power ON and OFF, do so no more often than ONCE per hour.

To comply with UL standards, connect the drive to a three-phase three-wire or

three-phase four-wire Wye system type of mains power system.

Output terminals of the main circuit

4]
]

Use well-insulated motors to prevent any electric leakage from motors.

When the AC drive output terminals U/T1, V/T2, and W/T3 are connected to the
motor terminals U/T1, V/T2, and W/T3 respectively, the FWD LED indicator on the
digital keypad is ON. This means the AC motor drive executes running forward, and
the motor rotates counterclockwise (viewed from the shaft end of the motor, as
shown in Figure 5-1).
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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 to Figure 5-1. 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 leads.

Forward
running

Figure 5-1

Terminals for connecting DC reactor, external brake resistor and DC circuit

]

N~

Use the terminals, as shown in Figure 5-2, to connect a DC reactor to improve the
power factor and reduce harmonics. A jumper is connected to these terminals at the
factory. Remove that jumper before connecting to a DC reactor.

Tighten the jumper if a DC reactor is not connected and DC+/+1 and +2/B1
terminals are used for common DC bus or brake resistors in order to prevent the AC
motor drive from losing power and damage to the terminals. If the jumper is missing
due to wiring, refer to the recommended main circuit terminal wire gauge mentioned
in Section 5-2 to short-circuit the DC+/+1 and +2/B1 terminals.

v v ¥ v 1 DCreactor (optional)

DC+/+1 +2/B1
Figure 5-2

Install an external brake resistor for applications in frequent deceleration to stop,
short deceleration time (such as high frequency operation and heavy load
operation), too low braking torque, or increased braking torque.

Brake resistor
(optional)

Figure 5-3

Connect the external brake resistor to +2/B1, B2 terminals of the AC motor drives.
DO NOT connect two ends of the brake resistor directly to DC+/+1 and DC-, +2/B1
to DC- to prevent damage to the drive and to the brake resistor.

When connecting DC+/+1 and DC- in common DC bus applications, refer to
Section 5-2 (Main Circuit Terminal Specifications) for the wiring terminal
specification and the wire gauge information.
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Remove the front cover

Remove the front cover before wiring the main circuit terminals and control circuit terminals. Remove
the cover according to the figures below.

The example uses the Frame A model. For different frame size models, use the same removing
method.

Press the clip on both sides, and then remove the cover by rotating it.

Figure 5-4
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5-1 Main Circuit Diagram

Input: one-phase / three-phase power

No Fuse Breaker or Fuse

DC choke (optional)

{NNTXS™ Brake resistor (optional)
VY vy :

Jumper | — i

+2/B1 B2

DC+/+1

Motor

R/L1 s o | U/IT1
N |
S/L2 S \ V/T2
T/L3 § o [E— W/T3
Figure 5-5
Terminals Descriptions
R/L1, S/L2 Mains input terminals (one-phase)

R/L1, S/L2, T/L3

Mains input terminals (three-phase)

u/m1, vim2, WiT3

AC motor drive output terminals for connecting three-phase IM and PM

motors.

Connections for DC reactor to improve the power factor.

+1, +2
Remove the jumper before installing a DC reactor.
Connections for brake unit (VFDB series)
DC+, DC-
Common DC bus
B1, B2 Connections for brake resistor (optional). Refer to Section 7-1 for details.

S

Ground connection; comply with local regulations.

Table 5-1

5-5



Chapter 5 Main Circuit Terminals | MS300

5-2 Main Circuit Terminal Specifications

® Use the specified ring lug for main circuit terminal wiring.

See Figure 5-6 and Figure 5-7 for ring lug specifications. For other types of wiring, use the wires that

comply with the local regulations.
® After crimping the wire to the ring lug (must be UL and CSA approved R/C (YDPU2)), install heat
shrink tubing rated at a minimum of 600 Vac insulation over the live part. Refer to Figure 5-7.

® Main circuit terminals:
R/L1, S/L2, T/L3, U/T1, VIT2, W/T3,@, DC-, DC+/+1, +2/B1, B2
Note: There is no T/L3 terminal for one-phase models.

Ring lug
.

Dimensions of Ring Lug

Figure 5-6

Figure 5-7

The part # of the ring lugs (produced by K.S. Terminals Inc.) in the table below are for reference only.

You can buy other ring lugs of your choice to match with different frame sizes.

*AWG: Refer to the following tables for the wire size specification for models in each frame.

5-6

Unit: mm
. : A B C ) @ E F W t
Frame | "AWG Kit PN MAX) | (MAX) | (MIN) | (MAX) | (MIN) | miIN) | MINy | (MAX) | (MAX)
18 RNBS 1-3.7
A 16 RNBS2-3.7 | 98 32 | 48 | 41 37 | 130 | 42 6.6 0.8
14 RNBS 2-3.7
18 RNBS1-4
16 RNBS1-4
B 1 o 121 | 36 6.1 56 | 43 | 130 | 45 | 72 1
12 RNBS5-4
14 RNBS2-4
12 RNBS5-4
C e RNooo 178 | 50 6.1 72 | 43 | 130 | 55 | 105 | 12
8 RNBS8-4
10 RNBS5-4
D e B 178 | 50 6.1 72 | 43 | 130 | 55 | 105 | 12
6 RNB14-5
E : TS 274 | 61 | 105 | 115 | 53 | 130 | 65 | 126 | 17
6 RNBS14-6
F 4 RNBS22-6 | 350 | 90 | 133 | 140 | 62 | 130 | 100 | 195 | 18
2 RNBS38-6
Table 5-2
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Figure 5-8
® If you install at Ta 50°C above environment, use copper wires that have a voltage rating of 600 V and
are temperature resistant to 90°C or above.
® If you install at Ta 50°C environment, use copper wires that have a voltage rating of 600 V and are
temperature resistant to 75°C or 90°C.
® For VFD2A5MS11ANSAA and VFD2A5MS11ENSAA models: If you install at Ta 40°C above
environment, use copper wires that have a voltage rating of 600 V and are temperature resistant to
90°C or above.
® To be UL installation compliant, you must use copper wires when installing. The wire gauge is based
on a temperature resistance of 75°C, in accordance with UL requirements and recommendations.
Do not reduce the wire gauge when using high-temperature resistant wires.
Main Circuit Terminals Grounding Terminals
R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, D
Models DC-, DC+/+1, +2/B1S, B2 < < <
ng. Wire | Min. Wire ;r.?(‘;‘;qu'ze Max. Wire | Min. Wire ;r.?(‘;‘;qu'ze
auge Gauge (£10%) Gauge Gauge (£10%)
VFD1A6MS11ANSAA
VFD1A6MS11ENSAA 2 5 mm2
VFD2A5MS11ANSAA [14 AWG]
VFD2A5MS11ENSAA
VFD1A6MS21ANSAA 1.5 mm?
VFD1AB6MS21ENSAA [16 AWG]
VFD2A8MS21ANSAA 2 5 mm2
VFD2A8MS21ENSAA [14 AWG]
VPDIAGMSZIANSAA 2.5 mm? 9|\I:|3-.§m 2.5 mm? 2.5 mm? 9|\I:|3-<§m
VFD1AGMS23ENSAA | (1P e | 078 mm? | (78 1bin] | [1AAWG] | [14AWG] | [7.81bin]
VFD2A8MS23ANSAA [18 AWG] | [0.88 Nm] [0.88 Nm]
VFD2A8BMS23ENSAA
VFD4A8MS23ANSAA 1.5 mm2
VFD4A8SMS23ENSAA [16 AWG]
VFD1A5MS43ANSAA
VFD1AS5MS43ENSAA
VFD2A7MS43ANSAA ﬁgiwgz]
VFD2A7MS43ENSAA
VFD1A7MS53ANSAA
Table 5-3
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Figure 5-9

If you install at Ta 50°C above environment, use copper wires that have a voltage rating of 600 V and

are temperature resistant to 90°C or above.

If you install at Ta 50°C environment, use copper wires that have a voltage rating of 600 V and are

temperature resistant to 75°C or 90°C.

To be UL installation compliant, you must use copper wires when installing. The wire gauge is based

on a temperature resistance of 75°C, in accordance with UL requirements and recommendations.

Do not reduce the wire gauge when using high-temperature resistant wires.

Main Circuit Terminals
R/L1, S/L2, T/L3, U/T1, VIT2, W/T3,

Grounding Terminals

DC-, DC+/+1, +2/B1, B2 ©
Models Screw Size Screw Size
Max. Wire | Min. Wire T Max. Wire | Min. Wire T
S ZenEe & Torque Gauge Gauge & Torque
(£10%) (£10%)

1.5 mm?
VFD1A6MS21AFSAA [16 AWG] 2.5 mm?2 2.5 mm?

2.5 mm? [14 AWG] | [14 AWG]
VFD2A8MS21AFSAA (14 AWG]
VFD4A8BMS21AFSAA
VFD4A8BMS21ANSAA , 2 2

4 mm 4 mm 4 mm
VFD4A8MS21ENSAA [12 AWG] 4 [12 AWG] | [12 AWG] M4
VFD7A5MS23ANSAA 5
4 mm 15 kg-cm 15 kg-cm
VFD7A5MS23ENSAA [12 AWG] [13.0 Ib-in.] [13.0 Ib-in ]
VFD1A5MS43AFSAA 0.75 mm? [1.47 Nm] [1.47 Nm}
VFD2A7MS43AFSAA [18 AWG] , )
2.5mm 2.5mm

VFD4A2MS43ANSAA 2 5 mm? [14 AWG] [14 AWG]
VFD4A2MS43ENSAA [14 AWG]
VFD4A2MS43AFSAA

0.75 mm? 2.5 mm? 2.5 mm?
VFD3AOMS53ANSAA [18 AWG] [14 AWG] | [14 AWG]

Table 5-4
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T 3U/TT

VT2

Figure 5-10

If you install at Ta 50°C above environment, use copper wires that have a voltage rating of 600 V and

are temperature resistant to 90°C or above.

If you install at Ta 50°C environment, use copper wires that have a voltage rating of 600 V and are

temperature resistant to 75°C or 90°C.

® To be UL installation compliant, you must use copper wires when installing. The wire gauge is based

on a temperature resistance of 75°C, in accordance with UL requirements and recommendations.

Do not reduce the wire gauge when using high-temperature resistant wires.

Main Circuit Terminals
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3,

Grounding Terminals

DC-, DC+/+1, +2/B1, B2 D
Models , e | Screw Size , i | Screw Size
Max. Wire | Min. Wire Max. Wire | Min. Wire
Gauge Gauge < W Gauge Gauge & Torque
(£10%) (£10%)
VFD4A8MS11ANSAA
VFD4A8SMS11ENSAA
VFD7A5MS21ANSAA
VFD7A5MS21ENSAA 10 mm?2 10 mm?2 10 mm?
VFD7A5MS21AFSAA [8 AWG] [8 AWG] [8 AWG]
VFD11AMS21ANSAA
VFD11AMS21ENSAA
VFD11AMS21AFSAA
VFD11AMS23ANSAA 6 mm?2 6 mm?2 6 mm?2
VFD11AMS23ENSAA [10 AWG] [10 AWG] | [10 AWG]
VFD17AMS23ANSAA 10 mm?2 M4 10 mm? 10 mm? M4
VFD17AMS23ENSAA 10 mm? [8 AWG] 20 kg-cm [8 AWG] [8 AWG] 20 kg-cm
VFD5A5MS43ANSAA [8 AWG] [17.4 Ib-in.] [17.4 Ib-in.]
VFD5A5MS43ENSAA [1.96 Nm] [1.96 Nm]
VFD5A5MS43AFSAA 2.5 mm? 2.5 mm? 2.5 mm?
VFD7A3MS43ANSAA [14AWG] [14 AWG] [14AWG]
VFD7A3MS43ENSAA
VFD7A3MS43AFSAA
VFD9AOMS43ANSAA 4 - J—
VFDIAOMSASENSAA [12 AWG] [12AWG] | [12 AWG]
VFD9AOMS43AFSAA
2.5 mm? 2.5 mm?2 2.5 mm?
VFD4AZMS53ANSAA [14 AWG] [14 AWG] | [14 AWG]
4 mm?2 4 mm? 4 mm?
VFDBAGMSS53ANSAA [12 AWG] [12 AWG] | [12 AWG]
Table 5-5
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Frame D
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Figure 5-11

® |[fyou install at Ta 50°C above environment, use copper wires that have a voltage rating of 600 V and
are temperature resistant to 90°C or above.

® |[f you install at Ta 50°C environment, use copper wires that have a voltage rating of 600 V and are
temperature resistant to 75°C or 90°C.

® For VFD25AMS23ANSAA and VFD25AMS23ENSAA models: If you install at Ta 45°C above
environment, use copper wires that have a voltage rating of 600 V and are temperature resistant to
90°C or above.

® To be UL installation compliant, you must use copper wires when installing. The wire gauge is based
on a temperature resistance of 75°C, in accordance with UL requirements and recommendations.

Do not reduce the wire gauge when using high-temperature resistant wires.

Main Circuit Terminals Grounding Terminals
R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, 89
DC-, DC+/+1, +2/B1, B2
Models Screw Size Screw Size
Max. Wire | Min. Wire T Max. Wire | Min. Wire T
Gauge Gauge < UG Gauge Gauge < WeIe
(£10%) (£10%)
VFD25AMS23ANSAA 10 mm?2 10 mm?2 10 mm?2
VFD25AMS23ENSAA [8 AWG] [8 AWG] [8 AWG]
VFD13AMS43ANSAA ) ) )
6 mm 6 mm 6 mm
VFD13AMSA43ENSAA [10 AWG] M4 [10 AWG] | [10 AWG] M4
VFD13AMS43AFSAA 10 mm? 20 kg-cm 20 kg-cm
VFD17AMS43ANSAA [8 AWG] [17.4 Ib-in.] [17.4 Ib-in.]
10 mm? [1.96 Nm] 10 mm? 10 mm? [1.96 Nm]
VFD17AMS43ENSAA 8 AWG] 8 AWG] 8 AWG]
VFD17AMS43AFSAA
VFD9AOMSS53ANSAA 6 mm? 6 mm?2 6 mm?
VFD12AMS53ANSAA [10 AWG] [10 AWG] | [10 AWG]
Table 5-6
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Figure 5-12
If you install at Ta 50°C above environment, use copper wires that have a voltage rating of 600 V and
are temperature resistant to 90°C or above.
If you install at Ta 50°C environment, use copper wires that have a voltage rating of 600 V and are
temperature resistant to 75°C or 90°C.
For VFD33AMS23ANSAA and VFD33AMS23ENSAA models: If you install at Ta 40°C above
environment, use copper wires that have a voltage rating of 600 V and are temperature resistant to
90°C or above.
For VFD49AMS23ANSAA and VFD49AMS23ENSAA models: If you install at Ta 35°C above
environment, use copper wires that have a voltage rating of 600 V and are temperature resistant to
90°C or above.
For VFD32AMS43ANSAA, VFD32AMS43ENSAA, and VFD32AMS43AFSAA models:
If you install at Ta 45°C above environment, use copper wires that have a voltage rating of 600 V and
are temperature resistant to 90°C or above.
To be UL installation compliant, you must use copper wires when installing. The wire gauge is based
on a temperature resistance of 75°C, in accordance with UL requirements and recommendations.
Do not reduce the wire gauge when using high-temperature resistant wires.

® **Wire these drives by ring lugs with specified dimensions.

Main Circuit Terminals Grounding Terminals
R/L1, S/L2, T/L3, U/T1, V/T2, W/TS, 83
DC-, DC+/+1, +2/B1, B2
Models Screw Size Screw Size
Max. Wire | Min. Wire Max. Wire | Min. Wire
Gauge Gauge & IEigLE Gauge Gauge & leneE
(x10%) (x10%)
VFD33AMS23ENSAA [6 AWG] [6 AWG] [6 AWG]
VFD49AMS23ANSAA** 25 mm?2 25 mm2 25 mm2
VFD49AMS23ENSAA** [4 AWG] [4 AWG] M5 [4 AWG] M5
VFD25AMS43ENSAA [21.7 Ib-in.] [6 AWG] [21.7 Ib-in.]
VFD25AMS43AFSAA | 16 mm2 | temmz | ZONML ol o [2.45 Nm]
VFD32AMS43ANSAA [6 AWG] [6 AWC] [6 AWG]
VFD32AMS43ENSAA
VFD32AMS43AFSAA

5-11
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Figure 5-13

If you install at Ta 50°C above environment, use copper wires that have a voltage rating of 600 V and

are temperature resistant to 90°C or above.

If you install at Ta 50°C environment, use copper wires that have a voltage rating of 600 V and are

temperature resistant to 75°C or 90°C.
For VFD65AMS23ANSAA and VFD65AMS23ENSAA models: If you install at Ta 35°C above
environment, use copper wires that have a voltage rating of 600 V and are temperature resistant to

90°C or above.

To be UL installation compliant, you must use copper wires when installing. The wire gauge is based

on a temperature resistance of 75°C, in accordance with UL requirements and recommendations.

Do not reduce the wire gauge when using high-temperature resistant wires.

Main Circuit Terminals Grounding Terminals
R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, ?%
DC-, DC+/+1, +2/B1, B2
Hizeiels Screw Size Screw Size
Max. Wire | Min. Wire Max. Wire | Min. Wire
Gauge Gauge & Torque Gauge Gauge & Torque
9 9 (£10%) 9 9 (£10%)
VFDB65AMS23ANSAA 35 mm2 35 mm?
VFD65AMS23ENSAA [2 AWG] [2 AW@]
VFD38AMS43ANSAA
VFD38AMS43ENSAA 2 25 mm? Mo 25 mm? 2 Mo
35 mm [4 AWG] 40 kg—clm [4 AWG] 16 mm 40 kg—c.m
VFD38AMS43AFSAA [2 AWG] [34.7 Ib-in.] [6 AWG] [34.72Itr)\l—|n.]
VFD45AMS43ANSAA ] [3.92 Nm] ] [3.92 Nm]
35 mm 35 mm
VFD45AMS43ENSAA [2 AWG] [2 AWG]
VFD45AMS43AFSAA
Table 5-8
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Chapter 6 Control Terminals

6-1 Control Terminal Specifications
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Analog input terminals (AVI, ACI, ACM)
M Analog input signals are easily affected by external noise. Use shielded wiring and
keep it as short as possible (less than 20 m) with proper grounding. If the noise is
CAUTION inductive, connecting the shield to the ACM terminal can reduce interference.
M Use twisted-pair wire for weak analog signals.
M If the analog input signals are affected by noise from the AC motor drive, connect a
capacitor and a ferrite core as shown in Figure 6-1.

Wind each wire 3 times or more

— around the core
( ) AVI/ACI
C
( ) ACM

Ferrite core

Figure 6-1
Contact input terminals (MI1-MI7, DCM, +24 Vic)
(1) Sink Mode (2) Source Mode
with internal power (+24 Voc) with internal power (+24 Voc)
P PP . T T T i
i - i o
i 4 ! 1UV<: !
MI1% A ![*/{k : MITL apn, 7N i
I oo i o
i 111:%{ ! MI2; !!M{ :
e - W -
! - , .
MI7! !!VL{V | MIZy \an 17‘5{_ :
[ +24 V! i
! B Sy g
Internal! DCMé Internali
circuit!

................... circuit!
c—-d

Figure 6-2 Figure 6-3

(3) Sink Mode (4) Source Mode
with external power with external power

.......................

I

i

i

Lo
Z4N
—

i

I

I

I

I
Internal;
circuit;

External power +24 V.

Figure 6-4 Figure 6-5
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M When the photo coupler uses the internal power supply, the switch connection for
Sink and Source modes shows as Figure 6-2 and Figure 6-3: MI-DCM: Sink mode;
MI-+24 Vpc: Source mode.

Transistor output terminals (MO1, MO2, MCM)

M Connect the digital outputs to the correct polarity.
M When connecting a relay to the digital outputs, connect a surge absorber across the
coil and check the polarity.

6-3
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6-1 Control Terminal Specifications
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Control Terminal Distribution Diagram

Figure 6-6

Wiring precautions:

Control Terminal Location Diagram

Figure 6-7

1. The factory default is +24 Vpc/S1/S2 short-circuited by jumper, as shown in Area 1 in Figure 6-6.
Refer to Figure 4-2 in Chapter 4 WIRING for details.

2. Use the +24 Vpc power supply of the safety function (as shown in Area 2 in Figure 6-7) for STO only.
Do NOT use it for other purposes.

3. The RELAY terminal uses the PCB terminal block (as shown in Area 3 in Figure 6-6):

Tighten the wiring with a 3.5 mm width and 0.6 mm thickness slotted screwdriver.
The ideal length of stripped wire at the connection side is 67 mm.

When wiring bare wires, ensure that they are perfectly arranged to go through the wiring holes.

4. The Control terminal uses the push-in spring terminal block (as shown in Area 4 in Figure 6-6):

Wiring Specifications of Control Terminal

Tighten the wiring with a 2.5 mm width and 0.4 mm thickness slotted screwdriver.
The ideal length of stripped wire at the connection side is 9 mm.

When wiring bare wires, ensure that they are perfectly arranged to go through the wiring holes.

Terminal Name Wiring Specifications of Stripping Maximum Minimum Tightening
Control Terminals Length (mm)| Wire Gauge | Wire Gauge | Torque (£10%)
RELAY Solid 67 15mm? | 0.2mm? [f g?bclr:]
Terminals Strand [16 AWG] [24 AWG] [0'49 ij
Solid 9 0.75 mm?
Control Strand [18 AWG] 0.2 mm?2
Terminals | granded with ferrules with g 05mm2 | [24AWG]
plastic sleeve [20 AWG]
Table 6-1
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A
é—‘
= o
Figure 6-8
Recommended models or dimensions for crimping terminals Unit: mm
Wire Gauge Manufacturer Model Name | A (MAX) | B (MAX) | D (MAX) | W (MAX)
0.2 mm?
[24 AWG] PHOENIX CONTACT | Al 0,25-8 YE 12.5 8 26 1.1
0.34 mm® | 5LOENIX CONTACT | AI0,34-8TQ | 125 8 3.3 13
[22 AWG] ’ ' ' '
0.5 mm?
[20 AWG] PHOENIX CONTACT | AlI0,5-8 WH 14 8 3.5 1.4
Recommended specifications and models for crimping tool:
CRIMPFOX 10S - 1212045, Manufacturer: PHOENIX CONTACT
DNT13-0101, Manufacturer: DINKLE

Table 6-2
Terminals Terminal Function Description
Digital control signal common
+24 \Voc +24 Voc = 10 % 100 mA
(Source)

Refer to Pr.02-01-02-07 to program the multi-function inputs
MI1-MI7.

Source Mode
ON: activation current 3.3 mA = 11 Vbc
OFF: cut-off voltage < 5 Vbc

Sink Mode
ON: activation current 3.3 mA < 13 Vbc
MI1 OFF: cut-off voltage = 19 Vbc
— Multi-function input 1—7 B When Pr.02-00=0, MI1 and MI2 can be programmed.
MI7 B When Pr.02-00#0, the functions of MI1 and MI2 act

according to Pr.02-00 setting.

B When Pr.02-07=0, MI7 is pulse input terminal.

® MI7 uses pulse input, and the maximum input
frequency=33 kHz. You can use it as frequency
command source or connect it to the encoder for motor
closed-loop control.

B MI7 motor closed-loop control only supports VFPG
control mode.
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(Sink)

Terminals Terminal Function Description
Digital frequency signal output | DFM uses pulse voltage as an output monitoring signal;
Max 30 Voc 30 mA Duty-cycle: 50 %
DFM| ¥R Min. load impedance R.: 1 kQ / 100 pF
DFM R, Max. current endurance: 30 mA
Do Max. voltage: 30 Voc + 1 %
(when 30 Voc / 30 mA/ RL=100 pF)
Figure 6-9 Max. output frequency: 33 kHz
Current-limiting resistor R: 2 1 KQ
Digital control / Output load impedance RL
DCM Frequency signal common Capacitive load < 100 pF

Resistive load = 1 kQ, resistance determines the output
voltage value.
DFM-DCM voltage = external voltage * ( R/ (R.+R) )

Multi-function Output 1

The AC motor drive outputs various monitoring signals, such

Figure 6-11

Internal circuit

Figure 6-12

(photo coupler) as drive in operation, frequency reached, and overload
indication through a transistor (open collector).
Multi-function Output 2 Max 48 Voc 50 mA
MO2
(photo coupler) @ I
Multi-function Output Common ii
MCM
(photo coupler) Max. 48 Vpc 50 mA Figure 6-10
Multi-function relay output 1 Resistive Load
RA N.O 3A(N.O.)/3A(N.C.) 250 Vac
(N.O.)a 5A(N.0.)/3A(N.C.) 30 Voc
Multi-function relay output 1 Inductive Load (COS 0.4)
RB NG b 1.2A(N.O.)/1.2A(N.C.) 250 Vac
(N.C.) 20A(N.O.)/1.2A(N.C.) 30 Voc
To output different kinds of monitoring signals such as motor
RC Multi-function relay common | drive in operation, frequency reached, and overload
indication.
+10V | Potentiometer power supply Power supply for analog frequency setting: +10.5 + 0.5 Vpc /
20 mA
Analog voltage frequency
command
+10V
AVI (-10V~+10V)
oV Impedance: 20 kQ
o) Internal Girouit Range: 0-10V / -10-10 V = 0—Maximum Operation
AVI ' Frequency (Pr.01-00)

Mode switching by setting Pr.03-00, Pr.03-28
AVI resolution=10 bits

6-6
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Terminals Terminal Function Description
Analog current frequency
command Impedance: Current mode=250 Q, Voltage mode=20 kQ
ACI AClcircuit Range: 0—20 mA / 4-20 mA/ 0-10 V = 0-Maximum
ACI Operation Frequency (Pr.01-00)
Mode switching by setting Pr.03-01, Pr. 03-29
ACM Internal circuit ACI resolution = 12 bits
Figure 6-13
Switch: The AFM default is 0-10 V (voltage mode).
To switch to the current mode, follow the instructions
indicated on the inner side of the front cover or refer
to page 6-2 in the user manual to switch AFM to the
Multi-function analog voltage current mode position (0-20 mA / 4-20 mA) and set
output Pr.03.31.
Voltage mode
AEM Range: 0—10 V (Pr.03-31=0) corresponds to the maximum
ACM — operating range of the control target
7 Max. output current: 2 mA
©0- Max. Load: 5 kQ
Figure 6-14 Current mode
Range: 0-20 mA (Pr.03-31=1) / 4-20 mA (Pr.03-31=2)
corresponds to the maximum operating range of the
control target, maximum load 500 Q
AFM resolution=10 bits
ACM | Analog Signal Common Analog signal common terminal
Default: S1/ S2 short-circuited to +24 Vpc
Rated voltage: 24 Vpc £ 10 %; maximum voltage: 30 Vpoc £10 %
S1,S2 Rated current: 6.67 mA + 10 %
STO activation mode
Input voltage level: 0 Vpc < S1-DCM or S2-DCM < 5 Vpe
STO response time < 20 ms (S1/ S2 operates until the AC motor drive stops outputting
current)
STO cut-off mode
DCM | Input voltage level: 11 Vpc < S1-DCM and S2-DCM < 30 Vpc
Power removal safety function per EN 954-1 and IEC / EN 61508
Note: Refer to Chapter 17 SAFE TORQUE OFF FUNCTION for details.
SG* | Modbus RS-485
SG- Note: Refer to Chapter 12 DESCRIPTIONS OF PARAMETER SETTINGS parameter group
SGND | 09 Communication Parameters for details.
RU45 PIN 1, 2, 6: Reserved PIN 3, 7: SGND PIN 4: SG-
PIN 5: SG+ PIN 8: +10 VS (provides KPC-CCO01(optional) power supply)
* Analog control signal wiring specification: 0.82 mm? [18 AWG] with shielded stranded wire.

Table 6-3
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The optional accessories listed in this chapter are available upon request. Installing additional
accessories to your drive substantially improves the drive’s performance. Select accessories according to
your need or contact your local distributor for suggestions.

7-1 Brake Resistors and Brake Units Used in AC Motor Drives

115V one-phase

Ap&lg:g?le *1 125% Braking Torque / 10% ED Max. Braking Torque
Model *2 Braking| Resistor Value Brake Resistor for Braking Min. Max. Total | Peak
HP | KW | Torque | Spec. for Each Each Brake Unit Current | Resistor | Braking |Power
(kg-m) | AC Motor Drive *3 Part No. Qty |Usage (A) Value (Q) | Current (A) | (kW)
VFD1A6MS11XNSAA |0.25| 0.2 0.1 80W 750 Q BR0O80W750 1 - 0.5 190.0 2 0.8
VFD2A5MS11XNSAA | 0.5 | 0.4 0.3 80W 200 Q BR080W200 1 - 1.9 95.0 4 1.5
VFD4A8MS11XNSAA 1 10.75 0.5 80W 200 Q BR080W200 1 - 1.9 63.3 6 2.3
Table 7-1-1
230V one-phase
Ap'\[zl(;(ttifle *1125% Braking Torque / 10% ED Max. Braking Torque
Model *2 Braking | Resistor Value Ber:zﬁ E?:lgtﬂnfict)r Braking | Min. Max. Total | Peak
HP | KW | Torque Spec. for Each Current | Resistor Braking Power
(kg-m) | AC Motor Drive *3 Part No. Qty |Usage (A) Value (Q) | Current (A) | (kW)
VFD1ABMS21XNSAA 0.25( 0.2 0.1 80 W 750 Q BR080W750 1 - 0.5 190.0 2 0.8
VFD1A6MS21AFSAA
VFD2ABMS21XNSAA 05|04 0.3 80 W 200 Q BR080W200 1 - 1.9 95.0 4 1.5
VFD2A8MS21AFSAA
VFDAABMS21XNSAA 1 10.75 0.5 80 W 200 Q BR080W200 1 - 1.9 63.3 6 2.3
VFD4A8MS21AFSAA
VFD7ASMS21XNSAA 2 1.5 1 200W 91 Q BR200W091 1 - 4.2 47.5 8 3.0
VFD7A5MS21AFSAA
VFDT1AMS21XNSAA 3 |22 1.5 300W70Q BR300WO070 1 - 5.4 38.0 10 3.8
VFD11AMS21AFSAA
Table 7-1-2
230V three-phase
Apl\F;IIcl)(i(a)‘:)Ie *1125% Braking Torque / 10% ED Max. Braking Torque
Brake Resistor for
Model *2 Braking | Resistor Value each Brake Unit Braking | Min. Max. Total | Peak
HP | KW | Torque Spec. for Each Current | Resistor Braking Power
(kg-m) | AC Motor Drive *3 Part No. Qty |[Usage| (A) Value (Q) | Current (A) | (kW)
VFD1A6MS23XNSAA (0.25]| 0.2 0.1 80 W 750 Q BR080W750 1 - 0.5 190.0 2 0.8
VFD2A8MS23XNSAA | 0.5 | 0.4 0.3 80 W 200 Q BR080W200 1 - 1.9 95.0 4 1.5
VFD4A8MS23XNSAA | 1 |[0.75 0.5 80 W 200 Q BR080W200 1 - 1.9 63.3 6 2.3
VFD7A5MS23XNSAA | 2 1.5 1 200W 91 Q BR200W091 1 - 4.2 47.5 8 3.0
VFD11AMS23XNSAA | 3 | 2.2 1.5 300W70Q BR300WO070 1 - 5.4 38.0 10 3.8
VFD17AMS23XNSAA | 5 |3.7/4 2.5 400 W40 Q BR400W040 1 - 9.5 19.0 20 7.6
VFD25AMS23XNSAA | 7.5 | 5.5 3.7 1000 W 20 Q BR1KOWO020 1 - 19 16.5 23 8.7
VFD33AMS23XNSAA | 10 | 7.5 5.1 1000 W 20 Q BR1KOWO020 1 - 19 14.6 26 9.9
VFD49AMS23XNSAA | 15 | 11 7.4 1500 W 13 Q BR1K5W013 1 - 29 12.6 29 11.0
VFD65AMS23XNSAA | 20 | 15 10.2 2000 W 8.6 Q | BR1KOW4P3 2 sirIiZS 44 8.3 46 17.5
Table 7-1-3
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460V three-phase

Apl\’jll(';t;s:_)le *1 125% Braking Torque / 10% ED Max. Braking Torque
Brake Resistor for
Model *2 Braking | Resistor Value each Brake Unit Braking Min. Max. Total | Peak
HP | KW | Torque Spec. for Each Current | Resistor Braking Power
(kg-m) | AC Motor Drive | *3part No. Qty | Usage (A) | Value (Q) | Current (A) | (kW)
VFD1ASMS43XNSAA 05|04 0.3 80 W 750 Q BR0O80W750 1 1 380.0 2 1.5
VFD1A5MS43AFSAA
VFD2ATMS43XNSAA 1 10.75 0.5 80 W 750 Q BR0O80W750 1 1 190.0 4 3.0
VFD2A7MS43AFSAA
VFD4AZMSA3XNSAA 2 1.5 1 200 W 360 Q BR200W360 1 2.1 126.7 6 4.6
VFD4A2MS43AFSAA
VFDSASMS43XNSAA 3 2.2 1.5 300 W 250 Q BR300W250 1 3 108.6 7 5.3
VFD5A5MS43AFSAA
VFD7A3MS43ANSAA .
VFD7A3MS43ENSAA | 4 | 3 2 400W 150Q | BR40OOW150 | 1 Sgr'igs 5.1 95.0 8 6.1
VFD7A3MS43AFSAA
VFDIAOMSASXNSAA | 5 |3 74l 25 | 400w 150Q | BR4OOW50 | 1 5.1 84.4 9 6.8
VFD9AOMS43AFSAA
VFD13AMS43XNSAA 75|55 3.7 1000 W75 Q BR1KOWO075 1 10.2 50.7 15 114
VFD13AMS43AFSAA
VFD17AMS43XNSAA 10 | 7.5 51 1000 W75 Q BR1KOWO075 1 10.2 40.0 19 14.4
VFD17AMS43AFSAA
VFD25AMS43XNSAA 15 | 11 7.4 1500 W43 Q BR1K5W043 1 17.6 33.0 23 17.5
VFD25AMS43AFSAA
VFD32AMS43XNSAA 20 | 15 10.2 2000W 32 Q BR1KOWO016 2 2 In 24 26.2 29 22.0
VFD32AMS43AFSAA series
VFD3BAMSA43XNSAA 25 | 18 12.2 2000W 32 Q BR1KOWO016 2 2 In 24 26.2 29 22.0
VFD38AMS43AFSAA series
VFD4SAMSA3XNSAA 30 | 22 14.9 3000 W 26 Q BR1K5W013 2 2 In 29 23.0 33 251
VFD45AMS43AFSAA series
Table 7-1-4
575V three-phase
AR *1 125% Braking Torque / 10% ED Max. Braking Torque
Brake Resistor for
Model *2 Braking | Resistor Value each Brake Unit Braking Min. Max. Total | Peak
HP | KW | Torque Spec. for Each Current | Resistor Braking | Power
(kg-m) | AC Motor Drive *3 Part No. Qty | Usage (A) Value (Q) | Current (A) | (kW)
VFD1A7MS53ANSAA | 1 |0.75 0.5 80W 750Q BR0O80W750 1 - 1.2 280.0 4 4.5
VFD3AOMS53ANSAA | 2 1.5 1 200W 360Q BR200W360 1 - 2.6 186.7 6 6.7
VFD4A2MS53ANSAA | 3 2.2 1.5 300W 400Q BR300W400 1 - 2.3 160.0 7 7.8
VFDB6ABMS53ANSAA | 5 3.7 25 500W 100Q BR500W100 1 - 9.2 93.3 12 13.4
VFD9A9OMS53ANSAA | 7.5 | 5.5 3.7 750W 140Q BR750W140 1 - 6.6 80.0 14 15.7
VFD12AMS53ANSAA | 10 | 7.5 51 1000W 75Q BR1KOWO075 1 - 12.3 70.0 16 17.9

Table 7-1-5

" Calculation for 125% brake torque: (kW)*125%%0.8; where 0.8 is motor efficiency.
Because of the limited resistor power, the longest operation time for 10% ED is 10 seconds (ON: 10 sec. / OFF: 90 sec.).
2 The calculation of the brake resistor is based on a four-pole motor (1800 rpm).
" For heat dissipation, a resistors of 400 W or lower should be fixed to the frame and maintain the surface temperature
below 250°C; a resistor of 1000 W and above should maintain the surface temperature below 350°C.

(If the surface temperature is higher than the temperature limit, install extra cooling or increase the size of the resistor.)
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(JEmRNOTE|

1.  Select the resistance value, power and brake usage (ED %) according to Delta rules.
Definition for Brake Usage ED%
100%

ED% =T1/T0x 100(%)

Explanation:

Brake usage ED (%) is the amount of time needed for the brake
unit and brake resistor to dissipate heat generated by braking.
T1 When the brake resistor heats up, the resistance increases with
temperature, and braking torque decreases accordingly.

rake Time
»
>

$

Cycle Time

Figure 7-1-1

For safety, install a thermal overload relay (O.L) between the brake unit and the brake resistor in
conjunction with the magnetic contactor (MC) before the drive for additional protection. The thermal
overload relay protects the brake resistor from damage due to frequent or continuous braking. Under such
circumstances, turn off the power to prevent damage to the brake resistor, brake unit and drive.

NOTE: Never use it to disconnect the brake resistor.

NFB e VFD
RIL—8 O——F—R/L1 U/T1 MOTOR
siL2—=5 o-e——{H{S/L2 V/T2
T/L3
WIT3
+(P)
: o |
i Varistor + - B1 Thermalrelay [T, - B1 gTherm'a'l're'lay"""
| Py ol B8 EReae P N5 ee B B2k,
i Brake unit | | ReS P Brake unit | |
| VFDB | VFDB i
| XXX X ! XXXX ;[ R
i B2 B2|—
! €00 - ! ,
i MASTER : ,Temperature SLAVE | 2Parallel/ 2 Serles
! Thermal relay M1M2| | ““Gwitoh S1S2 I*'I
i or Temperature Switch l L [T A
| Trip Contact ! ] i Y Temperature
SR e e e switch

® When AC Drive is equipped with a DC reactor, please read user manual for the correct
wiring for the brake unit input circuit +(P).
B DO NOT connectinput circuit -(N) to the neutral point of the power system.

Figure 7-1-2

2. Any damage to the drive or other equipment caused by using brake resistors and brake modules that are
not provided by Delta voids the warranty.

3. Consider environmental safety factors when installing the brake resistors. If you use the minimum
resistance value, consult local dealers for the power calculation.

4.  When using more than two brake units, the equivalent resistor value of the parallel brake unit cannot be
less than the value in the column “Min. Resistor Value (Q)”. Read the wiring information in the brake unit
instruction sheet thoroughly prior to operation. Visit the following links to get the instruction sheets for the
wiring in the brake unit:
® VFDB2015/2022 /4030 /4045 /5055 Braking Modules Instruction Sheet

http://www.deltaww.com/filecenter/Products/download/06/060101/Option/DELTA IA-MDS VFDB |
EN_20070719.pdf
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® VFDB4110 /4160 / 4185 Braking Modules Instruction Sheet
http://www.deltaww.com/filecenter/Products/download/06/060101/Option/DELTA IA-MDS VFDB41
10-4160-4185 | EN 20101011.pdf

® VFDB6055/6110/6160 /6200 Braking Modules Instruction Sheet
http://www.deltaww.com/filecenter/Products/download/06/060101/Option/DELTA 1A-MDS VFDB60
55-6110-6160-6200 | TSE 20121030.pdf

The selection tables are for normal usage. If the AC motor drive requires frequent braking, increase the

Watts by two to three times.

Thermal Overload Relay (TOR):

Thermal overload relay selection is based on its overload capacity. A standard braking capacity of the
MS300 is 10% ED (Tripping time=10 s). As shown in the figure below, a 460V, 1kw MS300 required the
thermal relay to take 260% overload capacity for 10 seconds (hot starting) and the braking current is 24A.
In this case, select a thermal overload relay rated at 10 A (10 * 260% = 26 A > 24 A). The property of each

thermal relay may vary among different manufacturers. Carefully read the specification before using it.

60
40 \\
30 \
» 20
o AN
5 AN
(&) 10 |\\
® 8
96 i AN
o 4 . N
E 3 i \\
= 2 1 N,
]
(@]
£ |
= i =
~ 06 ! N
I AN
0.4
0.3 1 AN
0.8 1 15 2 3 4 5 6 7 8910 15
Multiple of current setting In (x)
Figure 7-1-3
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7-2 Magnetic Contactor / Air Circuit Breaker and Non-fuse Circuit Breaker

Magnetic Contactor (MC) and Air Circuit Breaker (ACB)

It is recommended the surrounding temperature for MC should be = 60°C and that for ACB should be =

50°C. In the meanwhile, consider temperature derating for components with ON / OFF switch in

accordance with the ambient temperature of the on-site distribution panel.

115V Models
VFD1A6MS11ANSAA 6 1.6 11
A VFD2A5MS11ANSAA 94 25 18
C VFD4A8MS11ANSAA 18 4.8 32
Table 7-2-1
230V Models
VFD1A6MS21ANSAA 5.1 1.6 9
VFD2A8MS21ANSAA 7.3 2.8 13
A VFD1A6MS23ANSAA 1.9 1.6 9
VFD2A8MS23ANSAA 3.4 2.8 9
VFD4A8MS23ANSAA 5.8 4.8 11
VFD1A6MS21AFSAA 51 1.6 9
VFD2A8MS21AFSAA 7.3 2.8 13
B VFD4A8MS21AFSAA 10.8 4.8 18
VFD4A8MS21ANSAA 10.8 4.8 18
VFD7A5MS23ANSAA 9 7.5 18
VFD7A5MS21ANSAA 16.5 7.5 32
VFD11AMS21ANSAA 24.2 11 40
VFD7A5MS21AFSAA 16.5 7.5 32
¢ VFD11AMS21AFSAA 24.2 11 40
VFD11AMS23ANSAA 13.2 11 22
VFD17AMS23ANSAA 20.4 17 32
D VFD25AMS23ANSAA 30 25 55
E VFD33AMS23ANSAA 39.6 33 65
VFD49AMS23ANSAA 58.8 49 105
F VFD65AMS23ANSAA 78 65 130
Table 7-2-2

7-6




Chapter 7 Optional Accessories | MS300

460V Models
VFD1A5SMS43ANSAA 2.1 1.5 7
A VFD2A7MS43ANSAA 3.7 2.7 7
VFD4A2MS43ANSAA 5.8 4.2 9
B VFD1A5MS43AFSAA 21 1.5 7
VFD2A7MS43AFSAA 3.7 2.7 7
VFD4A2MS43AFSAA 5.8 4.2 9
VFD5A5MS43ANSAA 6.1 5.5 12
VFD7A3MS43ANSAA 8.1 7.3 18
VFD9AOMS43ANSAA 9.9 9 18
¢ VFD5A5MS43AFSAA 6.1 5.5 12
VFD7A3MS43AFSAA 8.1 7.3 18
VFDOAOMS43AFSAA 9.9 9 18
VFD13AMS43ANSAA 14.3 13 22
b VFD13AMS43AFSAA 14.3 13 22
VFD17AMS43ANSAA 18.7 17 32
VFD17AMS43AFSAA 18.7 17 32
VFD25AMS43ANSAA 27.5 25 65
VFD32AMS43ANSAA 35.2 32 65
= VFD25AMS43AFSAA 27.5 25 65
VFD32AMS43AFSAA 35.2 32 65
VFD38AMS43ANSAA 41.8 38 65
VFD45AMS43ANSAA 49.5 45 75
i VFD38AMS43AFSAA 41.8 38 65
VFD45AMS43AFSAA 49.5 45 75
Table 7-2-3
575V Models
Frame Mode! Outlg-)lj:l é);r[:::])’: [A] Inp:?aCV:erelrJ\iy[A] MC/ACEEAS]eleCtion
A VFD1A7MS53ANSAA 2 1.7 6
B VFD3A0OMS53ANSAA 3.5 3 6
c VFD4A2MS53ANSAA 4.9 4.2 12
VFDBA6MS53ANSAA 7.7 6.6 12
b VFDYAIMS53ANSAA 11.5 9.9 20
VFD12AMS53ANSAA 14.2 12.2 28
Table 7-2-4
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Non-fuse Circuit Breaker

Comply with the UL standard: Per UL 508, paragraph 45.8.4, part a.

The rated current of the non-fuse circuit breaker should be 1.6—2.6 times the drive’s rated input current.
The recommended current values are shown in the table below. Compare the time characteristics of the
non-fuse circuit breaker with those of the drive’s overheated protection to ensure that there is no tripping.

Model Voltage / One-phase (Three-phase) Reciﬁ?:}‘:;;?%julﬁgg: Al
VFD1A6MS11ANSAA 20
VFD1A6MS11ENSAA
VFD2A5MS11ANSAA
VFD2A5MS11ENSAA 115V// One-phase 25
VFD4A8MS11ANSAA 50
VFD4A8BMS11ENSAA
VFD1A6MS21ANSAA
VFD1A6MS21ENSAA 15
VFD1A6MS21AFSAA
VFD2A8MS21ANSAA
VFD2A8MS21ENSAA 20
VFD2A8MS21AFSAA
VFD4A8MS21ANSAA
VFD4A8BMS21ENSAA 230V / One-phase 30
VFD4A8MS21AFSAA
VFD7A5MS21ANSAA
VFD7A5MS21ENSAA 45
VFD7A5MS21AFSAA
VFD11AMS21ANSAA
VFD11AMS21ENSAA 70
VFD11AMS21AFSAA
VFD1A6MS23ANSAA 15
VFD1A6MS23ENSAA
VFD2A8MS23ANSAA 15
VFD2A8MS23ENSAA
VFD4A8MS23ANSAA 15
VFD4A8MS23ENSAA
VFD7A5MS23ANSAA 25
VFD7A5MS23ENSAA
VFD11AMS23ANSAA 40
VFD11AMS23ENSAA

230V / Three-phase
VFD17AMS23ANSAA 60
VFD17AMS23ENSAA
VFD25AMS23ANSAA 63
VFD25AMS23ENSAA
VFD33AMS23ANSAA 90
VFD33AMS23ENSAA
VFD49AMS23ANSAA 125
VFD49AMS23ENSAA
VFD65AMS23ANSAA 160
VFD65AMS23ENSAA

7-8
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Breaker Rated Input

Model Voltage / One-phase (Three-phase) Recommended Current [A]

VFD1ASMS43ANSAA
VFD1A5MS43ENSAA 15
VFD1A5MS43AFSAA

VFD2A7MS43ANSAA
VFD2A7MS43ENSAA 15
VFD2A7MS43AFSAA

VFD4A2MS43ANSAA
VFD4A2MS43ENSAA 15
VFD4A2MS43AFSAA

VFD5A5MS43ANSAA
VFD5A5MS43ENSAA 20
VFDS5A5MS43AFSAA

VFD7A3MS43ANSAA
VFD7A3MS43ENSAA 25
VFD7A3MS43AFSAA

VFD9AOMS43ANSAA
VFDOAOMS43ENSAA %0
VFDOAOMS43AFSAA 460V / Three-phase

VFD13AMS43ANSAA
VFD13AMS43ENSAA 32
VFD13AMS43AFSAA

VFD17AMS43ANSAA
VFD17AMS43ENSAA 45
VFD17AMS43AFSAA

VFD25AMS43ANSAA
VFD25AMS43ENSAA 60
VFD25AMS43AFSAA

VFD32AMS43ANSAA
VFD32AMS43ENSAA 80
VFD32AMS43AFSAA

VFD38AMS43ANSAA
VFD38AMS43ENSAA 90
VFD38AMS43AFSAA

VFD45AMS43ANSAA
VFD45AMS43ENSAA 100
VFD45AMS43AFSAA

VFD1A7TMS53ANSAA 6

VFD3A0OMS53ANSAA 10

VFD4A2MS53ANSAA 16

575V [ Three-phase
VFD6A6MS53ANSAA 25

VFD9A9MS53ANSAA 25

VFD12AMS53ANSAA 32

Table 7-2-5
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7-3 Fuse Specification Chart

M Fuse specifications lower than the table below are allowed.

M For installation in the United States, branch circuit protection must be provided in accordance with the
National Electrical Code (NEC) and any applicable local codes. Use UL classified fuses to fulfill this
requirement.

M For installation in Canada, branch circuit protection must be provided in accordance with Canadian
Electrical Code and any applicable provincial codes. Use UL classified fuses to fulfill this requirement.

Model Voltage / One-phase (Three-phase) Branch Circuit Fuses Output [A]
VFD1A6MS11ANSAA 7.2
VFD1A6MS11ENSAA Class T JJS-10 600 Vac
VFD2A5MS11ANSAA 10.8
VFD2A5MS11ENSAA 115V / One-phase Class T JJS-10 600 Vac
VFD4A8MS11ANSAA 22
VFD4ABMS11ENSAA Class T JJS-25 600 Vac
VFD1ABMS21ANSAA 79
VFD1A6MS21ENSAA
VFD1A6MS21AFSAA Class T JJS-10 600 Vac
VFD2A8MS21ANSAA 12.8
VFD2A8BMS21ENSAA
VFD2A8MS21AFSAA Class T JJS-15 600 Vac
VFD4A8MS21ANSAA 20
VFD4ABMS21ENSAA 230V / One-phase
VFD4A8MS21AFSAA Class T JJS-20 600 Vac
VFD7A5MS21ANSAA 34
VFD7A5MS21ENSAA
VFD7A5MS21AFSAA Class T JJS-35 600 Vac
VFD11AMS21ANSAA 50
VFD11AMS21ENSAA
VFD11AMS21AFSAA Class T JJS-50 600 Vac
VFD1A6MS23ANSAA 7.2
VFD1A6MS23ENSAA Class T JJS-10 600 Vac
VFD2A8MS23ANSAA 12.8
VFD2A8MS23ENSAA Class T JJS-15 600 Vac
VFD4A8MS23ANSAA 20
VFD4A8BMS23ENSAA Class T JJS-20 600 Vac
VFD7A5MS23ANSAA 32
VFD7A5MS23ENSAA Class T JJS-35 600 Vac
VFD11AMS23ANSAA 50
VFD11AMS23ENSAA Class T JJS-50 600 Vac
VFD17AMS23ANSAA 230V/ Three-phase 78
VFD17AMS23ENSAA Class T JJS-80 600 Vac
VFD25AMS23ANSAA 594
VFD25AMS23ENSAA Class T JJS-60 600 Vac
VFD33AMS23ANSAA 79.2
VFD33AMS23ENSAA Class T JJS-80 600 Vac
VFD49AMS23ANSAA 112.2
VFD49AMS23ENSAA Class T JJS-110 600 Vac
VFD65AMS23ANSAA 151.8
VFD65AMS23ENSAA Class T JJS-150 600 Vac
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Model Voltage / One-phase (Three-phase) Branch Circuit Fuses Output [A]
VFD1A5MS43ANSAA 7.2
VFD1A5MS43ENSAA
VFD1A5MS43AFSAA Class T JJS-10 600 Vac
VFD2A7MS43ANSAA 12
VFD2A7MS43ENSAA
VFD2A7MS43AFSAA Class T JJS-15 600 Vac
VFD4A2MS43ANSAA 18.4
VFD4A2MS43ENSAA
VFD4A2MS43AFSAA Class T JJS-20 600 Vac
VFD5A5MS43ANSAA 26
VFD5A5MS43ENSAA
VFD5A5MS43AFSAA Class T JJS-25 600 Vac
VFD7A3MS43ANSAA 35
VFD7A3MS43ENSAA
VFD7A3MS43AFSAA Class T JJS-35 600 Vac
VFD9AOMS43ANSAA 42
VFD9AOMS43ENSAA 5 11545 600

ass -45 AC
VFD9AOMS43AFSAA 460V / Three-phase
VFD13AMS43ANSAA 34.54
VFD13AMS43ENSAA
VFD13AMS43AFSAA Class T JJS-35 600 Vac
VFD17AMS43ANSAA 45.1
VFD17AMS43ENSAA
VFD17AMS43AFSAA Class T JJS-45 600 Vac
VFD25AMS43ANSAA 61.6
VFD25AMS43ENSAA
VFD25AMS43AFSAA Class T JJS-60 600 Vac
VFD32AMS43ANSAA 79.2
VFD32AMS43ENSAA
VFD32AMS43AFSAA Class T JJS-80 600 Vac
VFD38AMS43ANSAA 91.3
VFD38AMS43ENSAA
VFD38AMS43AFSAA Class T JJS-90 600 Vac
VFD45AMS43ANSAA 107.8
VFD45AMS43ENSAA
VFD45AMS43AFSAA Class T JJS-110 600 Vac
VFD1A7MS53ANSAA 4.62
Class T JJS-6 600 Vac
VFD3AOMS53ANSAA 7.92
Class T JJS-10 600 Vac
11
VFD4A2MS53ANSAA
Class T JJS-10 600 Vac
575V | Three-phase 176
VFDB6A6MS53ANSAA -
Class T JJS-20 600 Vac
VFDIAIMS53ANSAA 25.3
Class T JJS-25 600 Vac
33
VFD12AMS53ANSAA

Class T JJS-30 600 Vac

7-11
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7-4 AC /| DC Reactor

AC Input Reactor

Installing an AC reactor on the input side of an AC motor drive can increase line impedance, improve
the power factor, reduce input current, increase system capacity, and reduce interference generated from
the motor drive. It also reduces momentary voltage surges or abnormal current spikes from the mains
power, further protecting the drive. For example, when the main power capacity is higher than 500 kVA, or
when using a phase-compensation capacitor, momentary voltage and current spikes may damage the AC
motor drive’s internal circuit. An AC reactor on the input side of the AC motor drive protects it by
suppressing surges.

Install an AC input reactor in series between the main power and the three input phases R S T, as
shown in the figure below:

AC reactor
(input side)

Power inputs fzﬂj\

Figure 7-4-1
AC Output Reactor

When using drives in long wiring output application, ground fault (GFF), over-current (OC) and motor
over-voltage (OV) often occur. GFF and OC cause errors due to the drive's self-protective mechanism;
over-voltage damages motor insulation.

The excessive length of the output wires makes the grounded stray capacitance too large, increase
the three-phase output common mode current, and the reflected wave of the long wires makes the motor
dv / dt and the motor terminal voltage too high. Thus, installing a reactor on the drive’s output side can
increases the high-frequency impedance to reduce the dv / dt and terminal voltage to protect the motor.

Install an AC output reactor in series between the three output phases U V W and the motor, as
shown in the figure below:

B1
+ B2 - AC reactor
(output side)
—=Q &
/L3 J@‘GL
Power inputs S/L2 —W @
R/L1 W

Figure 7-4-2
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DC Reactor

A DC reactor can also increase line impedance, improve the power factor, reduce input current,
increase system power, and reduce interference generated from the motor drive. A DC reactor stabilizes
the DC bus voltage. Compared with an AC input reactor, a DC reactor is in smaller size, lower price, and
lower voltage drop (lower power dissipation).

Install a DC reactor between terminals +1 and +2. Remove the jumper, as shown in the figure below,
before installing a DC reactor.
Note: 115V models have no DC choke.

Input: one-phase / three-phase power

DC choke (optional)

NIRRT
RRR U
!

Jumper

~

No Fuse Breaker or Fuse +2/B1

DC+/+1 B2

N
R/L1 S |
S/L2 5o |
TIL3 s o |

S)

1—

Figure 7-4-3

Applicable Reactors
115V, 50—-60 Hz / One-phase - Normal Duty

Rated | Saturation Output
Model Quiai | curmE Input/DC | Input / DC Reactor Reactor Output Reactor
Reactor [mH] Delta Part # Delta Part #
[Arms] [Arms] [mH]
VFD1A6MS11ANSAA
VFD1A6MS11ENSAA 1.8 2.7 3.66 DR008D0366 2.54 DR005L0254
VFD2A5MS11ANSAA
VFD2A5MS11ENSAA 2.7 4.05 2.66 DR011D0266 2.54 DR005L0254
VFD4A8MS11ANSAA
VFD4A8MS11ENSAA 5.5 8.25 1.17 DR025D0117 1.59 DRO008L0159
Table 7-4-1
115V, 50—-60 Hz / One-phase - Heavy Duty
Rated - Saturation Input/ DC |Input / DC Reactor| Output Reactor | Output Reactor
Model Current | Current
Reactor [mH] Delta Part # [mH] Delta Part #
[Arms] [Arms]
VFD1A6MS11ANSAA
VED1A6MS11ENSAA 1.6 3.2 3.66 DR008D0366 2.54 DR005L0254
VFD2A5MS11ANSAA
VED2A5MS11ENSAA 2.5 5 2.66 DR011D0266 2.54 DR005L0254
VFD4A8MS11ANSAA
VFD4ASMS11ENSAA 5 9.6 1.17 DR025D0117 2.54 DRO005L0254
Table 7-4-2
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230V, 50-60 Hz / One-phase - Normal Duty

s | e Input/ DC |Input / DC Reactor| Output Reactor | Output Reactor
Model Current | Current
Reactor [mH] Delta Part # [mH] Delta Part #
[Arms] [Arms]
VFD1A6MS21ANSAA
VFD1A6MS21ENSAA 1.8 2.7 5.857 DR005D0585 2.54 DR005L0254
VFD1A6MS21AFSAA
VFD2A8MS21ANSAA
VFD2A8MS21ENSAA 3.2 4.8 3.66 DRO008D0366 2.54 DR005L0254
VFD2A8BMS21AFSAA
VFD4A8MS21ANSAA
VFD4A8BMS21ENSAA 5 7.5 2.66 DR011D0266 2.54 DR005L0254
VFD4A8BMS21AFSAA
VFD7A5MS21ANSAA
VFD7A5MS21ENSAA 8.5 12.75 1.72 DR017D0172 1.15 DR011L0115
VFD7A5MS21AFSAA
VFD11AMS21ANSAA
VFD11AMS21ENSAA 12.5 18.75 1.17 DR025D0117 0.746 DR0O17LP746
VFD11AMS21AFSAA
Table 7-4-3
230V, 50-60 Hz / One-phase - Heavy Duty
Rated SiSafiration Input / DC |Input / DC Reactor| Output Reactor | Output Reactor
Model Current | Current
Reactor [mH] Delta Part # [mH] Delta Part #
[Arms] [Arms]
VFD1A6MS21ANSAA
VFD1A6MS21ENSAA 1.6 3.2 5.857 DR005D0585 2.54 DR005L0254
VFD1A6MS21AFSAA
VFD2A8MS21ANSAA
VFD2A8MS21ENSAA 2.8 5.6 3.66 DR008D0366 2.54 DRO005L0254
VFD2A8MS21AFSAA
VFD4A8MS21ANSAA
VFD4A8MS21ENSAA 4.8 9.6 2.66 DR011D0266 2.54 DR005L0254
VFD4A8BMS21AFSAA
VFD7A5MS21ANSAA
VFD7A5MS21ENSAA 7.5 15 1.72 DR017D0172 1.59 DRO0O08L0159
VFD7A5MS21AFSAA
VFD11AMS21ANSAA
VFD11AMS21ENSAA 11 22 1.17 DR025D0117 1.15 DR0O11L0115
VFD11AMS21AFSAA
Table 7-4-4
230V, 50-60 Hz / Three-phase - Normal Duty
Rated |Saturation Output DC
Model Current | Current ISE:L{O?ELP:; Ig:f:;::ﬁ;r Reactor Reactor Bgtsiaacrttoé
[Arms] [Arms] Delta Part # [mH]
VFD1A6MS23ANSAA
VED1ABMS23ENSAA 1.8 2.7 2.536 DR005A0254 | DR0O05L0254 | 5.857 |DR005D0585
VFD2A8MS23ANSAA
VED2A8MS23ENSAA 3.2 4.8 2.536 DR005A0254 | DR0O05L0254 | 5.857 |DR005D0585
VFD4A8MS23ANSAA
VFD4ASMS23ENSAA 5 7.5 2.536 DRO005A0254 | DRO05L0254 | 5.857 |DR005D0585
VFD7A5MS23ANSAA
VED7A5MS23ENSAA 8 12 1.585 DR008A0159 | DR0O08L0159 3.66 |DR008D0366
VFD11AMS23ANSAA
VED11AMS23ENSAA 12.5 18.75 0.746 DRO17AP746 | DRO17LP746 | 2.662 |DR011D0266
VFD17AMS23ANSAA
VED17AMS23ENSAA 19.5 29.25 0.507 DR025AP507 | DR0O25LP507 | 1.722 |DR017D0172
VFD25AMS23ANSAA
VED25AMS23ENSAA 27 40.5 0.32 DR033AP320| DR0O33LP320| 1.172 |DR025D0117
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Rated |Saturation Output DC
Model Current | Current IIQZ:L{O?E;‘);; I%%T:aRF?:gt;r Reactor Reactor Bgtsizcrioﬁz
[Arms] [Arms] Delta Part # [mH]
VFD33AMS23ANSAA
VED33AMS23ENSAA 36 54 0.216 DRO049AP215| DR049LP215| 0.851 |DR033DP851
VFD49AMS23ANSAA
VED49AMS23ENSAA 51 76.5 0.216 DRO049AP215| DR049LP215| 0.574 |DR049DP574
VFD65AMS23ANSAA
VED65AMS23ENSAA 69 103.5 0.169 DRO75AP170| DRO75LP170| 0.432 |DR065DP432
Table 7-4-5
230V, 50-60 Hz / Three-phase - Heavy Duty
Rated |Saturation Output DC
Model Current | Current Igzgzt/o?ﬁ;pﬁ]t IB%#:aR::gt;r Reactor Reactor Bgtsizcéoé
[Arms] | [Arms] Delta Part # [mH]
VFD1A6MS23ANSAA
VED1ABMS23ENSAA 1.6 3.2 2.536 DR0O05A0254 | DRO05L0254 | 5.857 |DR005D0585
VFD2A8MS23ANSAA
VED2ASMS23ENSAA 2.8 5.6 2.536 DR0O05A0254 | DR0O05L0254 | 5.857 |DR005D0585
VFD4A8SMS23ANSAA
VED4ASMS23ENSAA 4.8 9.6 2.536 DRO05A0254 | DRO05L0254 | 5.857 |DR005D0585
VFD7A5MS23ANSAA
VED7A5MS23ENSAA 7.5 15 1.585 DRO08A0159 | DRO08L0159 3.66 |DR008D0366
VFD11AMS23ANSAA
VED11AMS23ENSAA 11 22 1.152 DR011A0115 | DRO11LO115 | 2.662 |DR011D0266
VFD17AMS23ANSAA
VED17AMS23ENSAA 17 34 0.746 DRO17AP746 | DR0O17LP746| 1.722 |DR017D0172
VFD25AMS23ANSAA
VED25AMS23ENSAA 25 50 0.507 DR025AP507 | DR025LP507 | 1.172 |DR025D0117
VFD33AMS23ANSAA
VED33AMS23ENSAA 33 66 0.32 DRO033AP320| DR033LP320| 0.851 |DR033DP851
VFD49AMS23ANSAA
VED49AMS23ENSAA 46 92 0.216 DRO0O49AP215| DR049LP215| 0.574 |DR049DP574
VFDB5AMS23ANSAA
VED65AMS23ENSAA 65 130 0.163 DRO065AP162 | DR065LP162| 0.432 |DR065DP432
Table 7-4-6
460V, 50—60 Hz / Three-phase - Normal Duty
Rated |Saturation Output DC
Model Current | Current Eg:g{o?ijrt]p:]t IBF::,:aRF?:gt;r Reactor Reactor Bgtgii\crioﬁrf
[Arms] [Arms] Delta Part # [mH]
VFD1A5MS43ANSAA
VFD1A5MS43ENSAA 1.8 2.7 8.102 DRO0O03A0810 | DRO03L0810 | 18.709 |DR003D1870
VFD1A5MS43AFSAA
VFD2A7MS43ANSAA
VFD2A7MS43ENSAA 3 4.5 6.077 DR004A0607 | DR004L0607 | 18.709 |DR003D1870
VFD2A7TMS43AFSAA
VFD4A2MS43AFSAA
VFD4A2MS43ANSAA | 4.6 6.9 4.05 DRO06A0405 | DRO06L0405 | 14.031 |DR004D1403
VFD4A2MS43ENSAA
VFD5A5MS43AFSAA
VFD5A5MS43ANSAA 6.5 9.75 2.7 DRO09A0270 | DRO09L0270 | 9.355 |DR006D0935
VFD5A5MS43ENSAA
VFD7A3MS43ANSAA
VFD7A3MS43ENSAA 8.9 13.35 2.7 DRO009A0270 | DRO09L0270 | 6.236 |DR009D0623
VFD7A3MS43AFSAA
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Model

Rated
Current
[Arms]

Saturation
Current
[Arms]

Input / Output
Reactor [mH]

Input Reactor
Delta Part #

Output
Reactor
Delta Part #

DC
Reactor
[mH]

DC Reactor
Delta Part #

VFD9AOMS43AFSAA
VFD9AOMS43ANSAA
VFD9AOMS43ENSAA

10.5

15.75

2.315

DR010A0231

DR010L0231

5.345

DR010D0534

VFD13AMS43AFSAA
VFD13AMS43ANSAA
VFD13AMS43ENSAA

15.7

23.55

1.174

DRO0O18A0117

DR018L0117

3.119

DR018D0311

VFD17AMS43AFSAA
VFD17AMS43ANSAA
VFD17AMS43ENSAA

20.5

30.75

0.881

DRO024AP881

DR024LP881

3.119

DR018D0311

VFD25AMS43AFSAA
VFD25AMS43ANSAA
VFD25AMS43ENSAA

28

42

0.66

DRO032AP660

DR032LP660

2.338

DR024D0233

VFD32AMS43AFSAA
VFD32AMS43ANSAA
VFD32AMS43ENSAA

36

54

0.639

DRO38AP639

DRO038LP639

1.754

DR032D0175

VFD38AMS43AFSAA
VFD38AMS43ANSAA
VFD38AMS43ENSAA

41.5

62.25

0.541

DRO045AP541

DR045LP541

1.477

DR038D0147

VFD45AMS43AFSAA
VFD45AMS43ANSAA
VFD45AMS43ENSAA

49

73.5

0.405

DROG60AP405

DRO060LP405

1.247

DR045D0124

460V, 50—60 Hz / Three-phase - Heavy Duty

Table 7-4-7

Model

Rated
Current
[Arms]

Saturation
Current
[Arms]

Input / Output
Reactor [mH]

Input Reactor
Delta Part #

Output
Reactor
Delta Part #

DC
Reactor
[mH]

DC Reactor
Delta Part #

VFD1ASMS43ANSAA
VFD1ASMS43ENSAA
VFD1ASMS43AFSAA

1.5

3

8.102

DRO03A0810

DRO03L0810

18.709

DR003D1870

VFD2A7TMS43ANSAA
VFD2A7TMS43ENSAA
VFD2A7TMS43AFSAA

2.7

54

8.102

DRO0O03A0810

DRO003L0810

18.709

DR003D1870

VFD4A2MS43AFSAA
VFD4A2MS43ANSAA
VFD4A2MS43ENSAA

4.2

8.4

6.077

DR004A0607

DR004L0607

14.031

DR004D1403

VFD5A5MS43AFSAA
VFD5A5MS43ANSAA
VFDS5A5MS43ENSAA

5.5

11

4.05

DRO06A0405

DRO006L0405

9.355

DR006D0935

VFD7A3MS43ANSAA
VFD7A3MS43ENSAA
VFD7A3MS43AFSAA

8.1

16.2

2.7

DRO09A0270

DRO09L0270

6.236

DR009D0623

VFDOAOMS43AFSAA
VFDOAOMS43ANSAA
VFDOAOMS43ENSAA

18

2.7

DRO09A0270

DRO09L0270

6.236

DR009D0623

VFD13AMS43AFSAA
VFD13AMS43ANSAA
VFD13AMS43ENSAA

13

26

1.174

DR0O18A0117

DR018L0117

4.677

DR012D0467

VFD17AMS43AFSAA
VFD17AMS43ANSAA
VFD17AMS43ENSAA

17

34

1.174

DRO18A0117

DR018L0117

3.119

DR018D0311

VFD25AMS43AFSAA
VFD25AMS43ANSAA
VFD25AMS43ENSAA

25

50

0.881

DR024AP881

DR024LP881

2.338

DR024D0233
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Rated |Saturation Output DC
Model Current | Current ngggitlo?lﬁ;pﬁ]t Ire)%lﬁtaRPeaarct:t;r Reactor Reactor Bgt?;zcrttoé
[Arms] [Arms] Delta Part # [mH]
VFD32AMS43AFSAA
VFD32AMS43ANSAA 32 64 0.66 DR032AP660 | DRO32LP660| 1.754 |DR032D0175
VFD32AMS43ENSAA
VFD38AMS43AFSAA
VFD38AMS43ANSAA 38 76 0.639 DR038AP639 | DR0O38LP639| 1.477 |DR038D0147
VFD38AMS43ENSAA
VFD45AMS43AFSAA
VFD45AMS43ANSAA 45 90 0.541 DR045AP541 | DR045LP541 | 1.247 |DR045D0124
VFD45AMS43ENSAA
Table 7-4-8
575V, 50-60 Hz / Three-phase - Normal Duty
Model Rated Current Saturation Current AC Reactor DC Reactor
[Arms] [Arms] [mH] [mH]
VFD1A7MS53ANSAA 21 3.15 13.13 17.50
VFD3AOMS53ANSAA 3.6 54 7.66 10.21
VFD4A2MS53ANSAA 5 7.5 5.51 7.35
VFD6A6MS53ANSAA 8 12 3.45 4.59
VFDY9A9MS53ANSAA 11.5 17.25 2.40 3.20
VFD12AMS53ANSAA 15 22.5 1.84 2.45
Table 7-4-9
575V, 50-60 Hz / Three-phase - Heavy Duty
Model Rated Current Saturation Current AC Reactor DC Reactor
[Arms] [Arms] [mH] [mH]
VFD1A7MS53ANSAA 1.7 3.4 16.22 37.45
VFD3AOMS53ANSAA 3 6 9.19 21.22
VFD4A2MS53ANSAA 4.2 8.4 6.56 15.16
VFD6A6MS53ANSAA 6.6 13.2 4.18 9.65
VFD9AIMS53ANSAA 9.9 19.8 2.78 6.43
VFD12AMS53ANSAA 12.2 24 .4 2.26 5.22
Table 7-4-10
The table below shows the THDi specification when using Delta's drives to work with AC/DC reactors.
Drive Spec. Models without Built-in DC Reactors Models with Built-in DC Reactors
Reactor No AC/DC 3% Input AC | 5% Input AC 4% DC No AC/DC 3% Input AC | 5% Input AC
Spec. Reactor Reactor Reactor Reactor Reactor Reactor Reactor
5th 73.3% 38.5% 30.8% 25.5% 31.16% 27.01% 25.5%
7th 52.74% 15.3% 9.4% 18.6% 23.18% 9.54% 8.75%
11th 7.28% 71% 6.13% 7.14% 8.6% 4.5% 4.2%
13th 0.4% 3.75% 3.15% 0.48% 7.9% 0.22% 0.17%
THDI 91% 43.6% 34.33% 38.2% 42.28% 30.5% 28.4%
The THDi specification listed here assumes that there is 0.8% resistance (mains electricity) before the reactors
Note and may be slightly different from the actual THDi, depending on the installation and environmental conditions
(wires, motors).

Table 7-4-11
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Reactor Dimension and Specifications

AC Input Reactor

(B8X)

D2

I
T
H45

|l

€ max

Tightening torgue 0.6-0.8Nm

Tightening torgue F Nm

7-18

Figure 7-4-4
Unit: mm
AC Input Reactors *

Delta Part # A B C D1*D2 E G1 G2 PE D
DRO05A0254 100 115 65 6*9 45 60 40 M4
DRO08A0159 100 115 65 6*9 45 60 40 M4
DR011A0115 130 135 95 6*12 60 80.5 60 M4
DRO17AP746 130 135 100 6*12 65 80.5 60 M4

Table 7-4-12




02,
(Bx)

Installing Screw MS

01
(8x)
|
— '.
e el
i )
| o
B .i ______ — E E
| 1
== -—-+-— P-4
f
6242
G142
A max.
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PE MD —

Tightening forque F Nm

i
o)
Figure 7-4-5
Unit: mm
AC Input Reactors o
Delta Part # A B C D1*D2 H G1 G2 PED
DRO025AP215 130 195 100 6*12 65 80.5 60 M4
DRO33AP163 130 195 100 6*12 65 80.5 60 M4
DRO049AP163 160 200 125 6*12 90 107 75 M4
Table 7-4-13

7-19




Chapter 7 Optional Accessories | MS300

12,
{Exl

Installing Screw Mé

(ox)
% i
= ___r___ = -—
_______ o 1lH 2
*: 3 -
g —-— -l -
|
8542
12242
180 max.

PE M6

Tightening torgue 341.5Nm
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Figure 7-4-6
Unit: mm
AC Input Reactor
Delta Part # Dimensions are as shown in the figures above.
DRO65AP162
Table 7-4-14
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Foft

1
'z
- i - un
e T | A 6.
I —— y .
% e : @
. } . 20
7 Terminals &4mm2 A
) Tightening torque 0.8-1.0Nm. 35 B
35
26042 90 max.
0[g - 0 4 |
% | B
8 m = I )
S | .
| i
q |
|
200 120max.
PE M8X23

Tighrening torgue 610.3Nm

Fu '-"'l

Figure 7-4-7
Unit: mm
AC Input Reactor
Delta Part # Dimensions are as shown in the figures above.
DRO75AP170
Table 7-4-15
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D2
(8X)
|
:
&

—— —

H45

1t
Ly

{'+‘l
=

i
H - — -
=

L max

Tightening torgue 0.6-0.8Nm

Tightening torgue F Nm

B max

o o o -
Figure 7-4-8
Unit: mm
AC Input Reactors o
Delta Part # A B C D1*D2 H G1 G2 PE D
DR003A0810 100 125 65 6*9 43 60 40 M4
DR004A0607 100 125 65 6*9 43 60 40 M4
DR0O06A0405 130 15 95 6*12 60 80.5 60 M4
DRO0O09A0270 160 160 105 6*12 75 107 75 M4
DRO010A0231 160 160 115 6*12 90 107 75 M4
DR012A0202 160 160 115 6*12 90 107 75 M4
DR018A0117 160 160 115 6*12 90 107 75 M4
Table 7-4-16
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Installing Screw M5

|
1. PN I
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B I - —++f &
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=000
i
G242
G142
A max.

e
an
b | - T U—\L'J_F_L'_E ¥ -
o & o
Figure 7-4-9
Unit: mm
AC Input Reactors &

Delta Part # A B C D1*D2 H G1 G2 PE D
DR024AP881 160 175 115 6%12 90 107 75 M4
DRO032AP660 195 200 145 6*12 115 122 85 M6
DRO38AP639 190 200 145 6*12 115 122 85 M6
DRO045AP541 190 200 145 6*12 115 122 85 M6

Table 7-4-17
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6 Installing Screw M&

Bx)
|
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&
2
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180 max.
PE M6
Tightening

x
m
S
um
&
o
W -— —
> @ > —-1
= }
Figure 7-4-10
Unit: mm
AC Input Reactor
Delta Part # Dimensions are as shown in the figures above.
DRO60AP405
Table 7-4-18
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AC Output Reactor

D1+1
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o i
1 o
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i e b B e HHEET
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G2+2
G1£2
A max

T
| | | g
i ! i @ Egtriixvelrefre]?;hw?rfﬂ
i ! i the mounting holes
| ‘ |
. |
© © ©
T T
Figure 7-4-11
Unit: mm
AC Output Reactors *
Delta Part # A B C D1*D2 E G1 G2 PE D
DR005L0254 96 110 70 6*9 42 60 40 M4
DR008L0159 120 135 96 6*12 60 80.5 60 M4
DR011L0115 120 135 96 6*12 60 80.5 60 M4
DRO0O17LP746 120 135 105 6*12 65 80.5 60 M4
DRO025LP507 150 160 120 6*12 88 107 75 M4
DRO033LP320 150 160 120 6*12 88 107 75 M4
Table 7-4-19
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D1£1
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Figure 7-4-12
Unit: mm
AC Output Reactors "

Delta Part # A B C D1*D2 H G G1 Q M PE D
DRO049LP215 180 205 175 6*12 115 85 122 16 1.2-1.4 M4
DRO065LP162 180 215 185 6*12 115 85 122 35 2.5-3.0 M4

Table 7-4-20
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Figure 7-4-13
Unit: mm
AC Output Reactor X -
Delta Part # A A1 B B1 B2 C C1 D1*D2 E G1 H M*T
DR049LP215 240 | 228 215 44 170 151 100 713 152 176 85 20*3
Table 7-4-21
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Figure 7-4-14
Unit: mm
AC Output Reactors .

Delta Part # A B C D1*D2 H G1 G2 PE D
DRO003L0810 96 115 65 6*9 42 60 40 M4
DR004L0607 120 135 95 6*12 60 80.5 60 M4
DR006L0405 120 135 95 6*12 60 80.5 60 M4
DR009L0270 150 160 100 6*12 74 107 75 M4
DR010L0231 150 160 115 6*12 88 107 75 M4
DR012L0202 150 160 115 6*12 88 107 75 M4
DR018L0117 150 160 115 6*12 88 107 75 M4
DR024LP881 150 160 115 6*12 88 107 75 M4
DR032LP660 180 190 145 6*12 114 122 85 M6

Table 7-4-22
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Figure 7-4-15
Unit: mm
AC Output Reactors *

Delta Part # A B C D1*D2 H G1 G2 PE D
DRO038LP639 180 205 170 6*12 115 85 122 M4
DR045LP541 235 245 155 713 85 / 176 M6

Table 7-4-23
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Figure 7-4-16
Unit: mm
AC Output
Reactors A A1 B B1 B2 C C1 D1*D2 E G1 H M*T
Delta Part #
DRO060LP405 240 228 215 44 170 163 110 713 152 176 97 20*3
DR0O73LP334 250 235 235 44 186 174 115 11*18 160 190 124 | 20*3
DR0O91LP267 250 240 235 44 186 174 115 11*18 160 190 124 | 20*3
DR110LP221 270 260 245 50 192 175 115 10*18 176 200 106 | 20*3
Table 7-4-24

7-30




Chapter 7 Optional Accessories | MS300

DC Reactor
. A
Aiignia
® @ﬁﬁ@ ®
® e
c

O ®

o o z B i Figure 7-4-17
DD%I’ZeF?;E): CITJEI"::(:H Sgtttjj rrraetr!?n ReaDcSt:ors [mAm] [mBm] [mCm] [mDm] [mEm] [mRm]

[Arms] [Arms] [mH]
DR005D0585 5 8.64 5.857 79 78 112 | 6412 | 5612 | 9.5*55
DR008D0366 8 12.78 3.660 79 78 112 | 6412 | 5612 | 9.5*55
DR011D0266 11 18 2.662 79 92 112 64+2 | 69.5t2| 9.5*55
DR017D0172 17 28.8 1.722 79 112 112 6412 | 89.5t2 | 9.5*55
DR025D0117 25 43.2 1.172 99 105 128 | 7912 |82.5+2| 9.5*5.5
DR033DP851 33 55.8 0.851 117 110 156 | 9512 | 87+2 10*6.5
DR049DP574 49 84.6 0.574 117 120 157 9512 | 97+2 10*6.5
DR065DP432 65 111.6 0.432 117 140 157 95+2 [116.5£2| 10%6.5
DRO003D1870 3 5.22 18.709 79 78 112 6412 | 5612 9.5*5.5
DR004D1403 4 6.84 14.031 79 92 112 6412 | 69.5t2 | 9.5*5.5
DR006D0935 6 10.26 9.355 79 92 112 | 6412 |69.5t2| 9.5*55
DR009D0623 9 14.58 6.236 79 112 112 6412 | 89.5t2| 9.5*55
DR010D0534 10.5 17.1 5.345 99 93 128 | 7912 | 702 | 9.5*5.5
DR012D0467 12 19.8 4.677 99 105 128 | 7912 |82.5+2| 9.5*5.5
DR018D0311 18 30.6 3.119 117 110 144 9512 | 87+2 10*6.5
DR024D0233 24 41.4 2.338 117 120 144 9512 | 97+2 10*6.5
DR032D0175 32 54 1.754 117 140 157 95+2 [116.5£2| 10%6.5
DR038D0147 38 64.8 1.477 136 135 172 | 11112 | 11242 10*6.5
DR045D0124 45 77.4 1.247 136 135 173 | 11112 | 11242 10*6.5
Table 7-4-25
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The Motor Cable Length

1.

Consequence of leakage current on the motor

If the cable length is too long, the stray capacitance between cables increases and may cause
leakage current. In this case, It activates the over-current protection, increases leakage current, or
may affect the current display. The worst case is that it may damage the AC motor drive. If more than
one motor is connected to one AC motor drive, the total wiring length should be the sum of the wiring
length from AC motor drive to each motor.

For the 460V models AC motor drive, when you install an overload thermal relay between the
drive and the motor to protect the motor from overheating, the connecting cable must be shorter than
50 m; however, an overload thermal relay malfunction may still occur. To prevent the malfunction,
install an output reactor (optional) to the drive or lower the carrier frequency setting (see Pr.00-17
Carrier Frequency).

. Consequence of the surge voltage on the motor

When a motor is driven by a PWM-type AC motor drive, the motor terminals experience surge
voltages (dv/dt) due to power transistor conversion of AC motor drive. When the motor cable is very
long (especially for the 460V models), surge voltages (dv/dt) may damage the motor insulation and
bearing. To prevent this, follow these rules:

a. Use a motor with enhanced insulation.
b. Reduce the cable length between the AC motor drive and motor to suggested values.
c. Connect an output reactor (optional) to the output terminals of the AC motor drive.

Refer to the following tables for the suggested motor shielded cable length. For drive models <
480V, use a motor with a rated voltage < 500 Vac and an insulation level 2 1.35 kV,., in accordance
with IEC 60034-17. For the 575V drive model, use a motor with a rated voltage < 600 Vac and an
insulation level = 1.79 kV,, in accordance with IEC 60034-25.

110V One-phase Normal Duty Without an AC Output Reactor | With an AC Output Reactor
Drive Mo%el Rated Current | Shielded Cable | Non-shielded Shielded |Non-shielded
[Arms] [meter] Cable [meter] |Cable [meter]|Cable [meter]
VFD1A6MS11ANSAA 18
VFD1A6MS11ENSAA :
VFD2A5MS11ANSAA
VFD2A5MS11ENSAA 2.7 50 75 75 115
VFD4A8MS11ANSAA 55
VFD4A8MS11ENSAA ’
Table 7-4-26
Normal Duty Without an AC Output Reactor | With an AC Output Reactor
230V One-phase Rated C t - - - -
Drive Model ated Curren Shielded Cable | Non-shielded Shielded |Non-shielded
[Arms] [meter] Cable [meter] |Cable [meter]|Cable [meter]
VFD1A6MS21ANSAA
VFD1A6MS21ENSAA 1.8
VFD1A6MS21AFSAA
50 75 75 115
VFD2A8MS21ANSAA
VFD2A8SMS21ENSAA 3.2
VFD2A8MS21AFSAA
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230V One-phase
Drive Model

Normal Duty
Rated Current
[Arms]

Without an AC Output Reactor

With an AC Output Reactor

Shielded Cable
[meter]

Non-shielded
Cable [meter]

Shielded
Cable [meter]

Non-shielded
Cable [meter]

VFD4A8MS21ANSAA
VFD4A8MS21ENSAA
VFD4A8MS21AFSAA

5

VFD7A5MS21ANSAA
VFD7A5MS21ENSAA
VFD7A5MS21AFSAA

8.5

VFD11AMS21ANSAA
VFD11AMS21ENSAA
VFD11AMS21AFSAA

12.5

50

75

75

115

Table 7-4-27

230V Three-phase
Drive Model

Normal Duty
Rated Current
[Arms]

Without an AC Output Reactor

With an AC Output Reactor

Shielded Cable
[meter]

Non-shielded
Cable [meter]

Shielded
Cable [meter]

Non-shielded
Cable [meter]

VFD1A6MS23ANSAA
VFD1A6MS23ENSAA

1.8

VFD2A8MS23ANSAA
VFD2A8MS23ENSAA

3.2

VFD4A8MS23ANSAA
VFD4A8MS23ENSAA

VFD7A5MS23ANSAA
VFD7A5MS23ENSAA

VFD11AMS23ANSAA
VFD11AMS23ENSAA

12.5

VFD17AMS23ANSAA
VFD17AMS23ENSAA

19.5

VFD25AMS23ANSAA
VFD25AMS23ENSAA

27

50

75

75

115

VFD33AMS23ANSAA
VFD33AMS23ENSAA

36

VFD49AMS23ANSAA
VFD49AMS23ENSAA

51

VFD65AMS23ANSAA
VFD65AMS23ENSAA

69

100

150

150

225

Table 7-4-28

460V Three-phase
Drive Model

Normal Duty
Rated Current
[Arms]

Without an AC Output Reactor

With an AC Output Reactor

Shielded Cable
[meter]

Non-shielded
Cable [meter]

Shielded
Cable [meter]

Non-shielded
Cable [meter]

VFD1ASMS43ANSAA
VFD1ASMS43ENSAA
VFD1ASMS43AFSAA

1.8

VFD2A7MS43ANSAA
VFD2A7MS43ENSAA
VFD2A7MS43AFSAA

VFD4A2MS43ANSAA
VFD4A2MS43ENSAA
VFD4A2MS43AFSAA

4.6

35

50

50

90

VFD5A5MS43ANSAA
VFD5A5MS43ENSAA
VFD5A5MS43AFSAA

6.5

50

75

75

115
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460V Three-ohase Normal Duty Without an AC Output Reactor | With an AC Output Reactor
Drive Mogel Rated Current | Shielded Cable | Non-shielded Shielded |Non-shielded
[Arms] [meter] Cable [meter] |Cable [meter]|Cable [meter]
VFD7A3MS43ANSAA
VFD7A3MS43ENSAA 8.9 75 150 150 225
VFD7A3MS43AFSAA
VFD9AOMS43ANSAA
VFD9AOMS43ENSAA 10.5
VFD9AOMS43AFSAA
50 75 75 15
VFD13AMS43ANSAA
VFD13AMS43ENSAA 15.7
VFD13AMS43AFSAA
VFD17AMS43ANSAA
VFD17AMS43ENSAA 20.5
VFD17AMS43AFSAA
VFD25AMS43ANSAA
VFD25AMS43ENSAA 28
VFD25AMS43AFSAA
VFD32AMS43ANSAA
VFD32AMS43ENSAA 36 100 150 150 225
VFD32AMS43AFSAA
VFD38AMS43ANSAA
VFD38AMS43ENSAA 41.5
VFD38AMS43AFSAA
VFD45AMS43ANSAA
VFD45AMS43ENSAA 49
VFD45AMS43AFSAA
Table 7-4-29
575\ Three-phase Normal Duty Without an AC Output Reactor*' | With an AC Output Reactor
Drive Mogel Rated Current | Shielded Cable | Non-shielded Shielded |Non-shielded
[Arms] [meter] Cable [meter] |Cable [meter]|Cable [meter]
VFD1A7MS53ANSAA 2.1 15 55
VFD3AOMS53ANSAA 3.6 50 80
VFD4A2MS53ANSAA 5 120
65 N/A N/A
VFDBAGMS53ANSAA 8.5 295
VFDOA9MS53ANSAA 11.5
145 320
VFD12AMS53ANSAA 15
Table 7-4-30

*1 Without an AC output reactor: Use the motor cable length of the 575V drive model only for 4 kHz carrier

frequency (Pr.00-17=4). If you use it for > 4 kHz carrier frequency, you may need to reduce the motor cable

length to prevent over-current protection caused by large leakage current, depending on the actual on-site

situations.
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7-5 Zero Phase Reactors

You can also suppress interference by installing a zero phase reactor at the main input or the motor
output of the drive, depending on the location of the interference. Delta provides two types of zero phase
reactors to solve interference problems.

A. Casing with mechanical fixed part

Used for the zero phase reactor at the main input/motor output. It withstands large current load and is
used for high frequencies. You can get higher impedance by increasing the number of turns.

—

F
E
Figure 7-5-1
Unit: mm
Model A B C D E F G(9) To use w/
RFO08X00A 99 73 36.5 29 56.5 86 55 Motor cable
Table 7-5-1

B. Casing without mechanical fixed part

Adopts nanocrystalline core developed by VAC®, and has high initial permeability, high saturation
induction density, low iron loss and perfect temperature characteristic. If the zero phase reactor does not
need to be fixed mechanically, use this solution.

C
5 < >
Figure 7-5-2
Unit: mm
Model A B C
T60006L2040W453 22.5 431 18.5
T60006L2050W565 36.3 53.5 234
Table 7-5-2
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Installation

During installation, pass the cable through at least one zero phase reactor. Use a suitable cable type
(pressure endurance, current endurance, insulation class, and wire gauge) so that the cable passes
easily through the zero phase reactor. Do not pass the grounding cable through the zero phase reactor;
only pass the motor wire and power cable through the zero phase reactor. With longer motor cables the
zero-phase reactor can effectively reduce interference at the motor output. Moreover, pay extra attention
to the large leakage current due to long cable length. This may cause temperature rise in the zero phase
reactor. Install the zero phase reactor as close to the output of the drive as possible. Figure 7-5-3 below
shows the installation diagram for a single turn zero phase reactor. If the wire diameter allows several
turns, Figure 7-5-4 shows the installation of a multi-turn zero phase reactor. The more turns, the better the
noise suppression effect.

Zero Phase Reactor

SHIELD

,,,,,,,,,,,,,,,,,,,,,,,,,,,

GROUND GROUND

Figure 7-5-3  Single turn wiring diagram for shielding wire with a zero phase reactor

Zero Phase Reactor

Figure 7-5-4  Multi-turn zero phase reactor

Installation Precaution

Install the zero phase reactor at the drive’s output terminal (U/T1, V/T2, W/T3). After the zero phase
reactor is installed, it reduces the electromagnetic radiation and load stress emitted by the wiring of the
drive. The number of zero phase reactors required for the drive depends on the wiring length and the
drive voltage.

The normal operating temperature of the zero phase reactor should be lower than 85°C (176°F).
However, when the zero phase reactor is saturated, its temperature may exceed 85°C (176°F). In this
case, increase the number of zero phase reactors to avoid saturation. The following are reasons that
might cause saturation of the zero phase reactors: the drive wiring is too long; the drive has several sets
of loads; the wiring is in parallel; or the drive uses high capacitance wiring. If the temperature of the zero
phase reactor exceeds 85°C (176°F) during the operation of the drive, increase the number of zero phase

reactors.
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Recommended maximum wiring gauge when installing a zero phase reactor

Zero Phase Reactor for Signal Cable

Zero Phase Reactor | Max. Wire Gauge | Max. Wire Gauge AWG (1Cx3) | Max. Wire Gauge AWG (4Cx1)
Model No. or LUG width 75°C 90°C 75°C 90°C
RFO08X00A 13 mm 3AWG 1AWG 3 AWG 1 AWG

T600006L2040W453 11 mm 9 AWG 4 AWG 6 AWG 6 AWG
T600006L2050W565 16 mm 1AWG 2/0 AWG 1AWG 1/0 AWG
Table 7-5-3

To solve interference problems between signal cables and electrical equipment, install a zero phase
reactor on the signal cable. Refer to the table below for models and dimensions. Installing a zero phase

reactor on the signal cable at the source of the interference suppresses the interference and noise

between signal cables.
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Figure 7-5-5
Unit: mm
Model A B C
T60004L2016W620 10.7 17.8 8.0
T60004L.2025W622 17.5 27.3 12.3
Table 7-5-4
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7-6 EMC Filter

Use EMC filters to enhance the EMC performance for the environment and machines and to comply
with EMC regulations, further reducing EMC problems. If you purchase a motor drive without a built-in
EMC filter, it is recommended that you select the EMC filters as shown below. For some motor drive
models, you need to work with zero phase reactors to be compliant with EMC regulations. Refer to the
table and figure below for the recommended model, setting method, and maximum motor cable length of
the EMC filter and zero phase reactor.

Conducted Radiated
Emission Emission
Maximum Motor Maximum Motor
) Input Recommended Model of Cable Length Cable Length
Frame| Moot DY I current|  Filter Model # Zero Phase Reactors I c2 c2
(A) 30m 100 m 100 m
Position to install a zero phase reactor
DELTA vac® 1 |*2|*3 | NA | “1 *2 *3
A |VFD1A6MS11ANSAA| 6.8 EMF11AM21A RFO08X00A | T60006L2040W453 NA
A |VFD1A6MS21ANSAA| 3.8 EMF11AM21A RFO08X00A | T60006L2040W453 v | v/ NA v v
A VFD2A8MS21ANSAA| 6.7 EMF11AM21A RFO08X00A | T60006L2040W453 v |/ NA v v
A VFD1A6MS23ANSAA| 2.2 EMF10AM23A RFO08X00A | T60006L2040W453 v |/ NA v v
A VFD2A8MS23ANSAA| 3.8 EMF10AM23A RFO08X00A | T60006L2040W453 v | v/ NA v v
A |VFD4A8BMS23ANSAA 6 EMF10AM23A RFO08X00A | T60006L2040W453 v | v/ NA v v
A VFD1A5MS43ANSAA| 2.5 EMF6A0M43A RFO08X00A | T60006L2040W453 v NA v
A VFD2A7TMS43ANSAA| 4.2 EMF6A0M43A RFO08X00A | T60006L2040W453 v NA v
A VFD1A7TMS53ANSAA| 2.4 EMF6A0M63B RFO08X00A | T60006L2040W453 NA*
A VFD2A5MS11ANSAA| 10.1 EMF11AM21A RFO08X00A | T60006L2040W453 NA
B VFD4A8MS21ANSAA| 10.5 EMF11AM21A RFO08X00A | T60006L2040W453 v |/ NA v v
B VFD7A5MS23ANSAA| 9.6 EMF10AM23A RFO08X00A | T60006L2040W453 v |/ NA v v
B VFD3AOMS53ANSAA| 4.2 EMF6A0M63B RFO08X00A | T60006L2040W453 NA*
B VFD4A2MS43ANSAA| 6.4 EMF6A0M43A RFO08X00A | T60006L2040W453 v NA v
C VFD4A8MS11ANSAA| 20.6 EMF27AM21B RFO08X00A | T60006L2040W453 NA
C VFD7A5MS21ANSAA| 17.9 EMF27AM21B RFO08X00A | T60006L2040W453 v NA v
C VFD11AMS21ANSAA| 26.3 EMF27AM21B RFO08X00A | T60006L2040W453 v NA v
C VFD11AMS23ANSAA 15 EMF24AM23B RFO08X00A | T60006L2040W453 v | v/ NA v v
C VFD17AMS23ANSAA| 234 EMF24AM23B RFO08X00A | T60006L2040W453 v | v/ NA v v
C VFD5A5MS43ANSAA| 7.2 EMF12AM43B RFO08X00A | T60006L2040W453 NA
C VFD4A2MS53ANSAA| 5.8 EMF16AM63B RFO08X00A | T60006L2040W453 NA*
C VFD6ABMS53ANSAA| 9.3 EMF16AM63B RFO08X00A | T60006L2040W453 NA
C VFD7A3MS43ANSAA| 8.9 EMF12AM43B RFO08X00A | T60006L2040W453 v | v/ NA v v
C VFD9AOMS43ANSAA| 11.6 EMF12AM43B RFO08X00A | T60006L2040W453 v | v/ NA v v
D VFD25AMS23ANSAA| 32.4 EMF33AM23B RFO08X00A | T60006L2050W565 | v | v NA v v
D VFD13AMS43ANSAA| 17.3 EMF23AM43B RFO08X00A | T60006L2050W565 | v | v | vV NA v v v
D VFD9AOMS53ANSAA| 13.4 EMF16AM63B RFO08X00A | T60006L2040W453 N/A
D VFD9A9OMS53ANSAA| 17.5 EMF16AM63B RFO08X00A | T60006L2040W453 N/A
D VFD17AMS43ANSAA| 22.6 EMF23AM43B RFO08X00A | T60006L2050W565 | v | v | V NA v v v
E VFD33AMS23ANSAA| 43.2 |B84143D0075R127 | RFO08X00A | T60006L2050W565 v | v/ NA v v
E VFD49AMS23ANSAA| 61.2 |B84143D0075R127 | RFO08X00A | T60006L2050W565 v | v/ NA v v
E VFD25AMS43ANSAA| 30.8 |B84143D0050R127 |RFOO8X00A | T60006L2050W565 NA
E VFD32AMS43ANSAA| 39.6 |B84143D0050R127 |RFO0O8X00A | T60006L2050W565 v |/ NA v v
F VFD65AMS23ANSAA| 82.8 | B84143D0090R127 | RFO08X00A | T60006L2050W565 v |/ NA v v
F VFD38AMS43ANSAA| 45.7 |B84143D0075R127 | RFO08X00A | T60006L2050W565 v | v/ NA v v
F VFD45AMS43ANSAA| 53.9 |B84143D0075R127 |RFOO8X00A | T60006L2050W565 v | v/ NA v v

Note 1: It is not necessary to add a zero phase reactor for passing the C2 conducted emission test. Table 7-6-1
The maximum motor cable length of the conducted emission C2 class for VFD1A7MS53ANSAA, VFD3A0OMS53ANSAA and
VFD4A2MS53ANSAA is 75 m, others are 100 m.
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Zero phase reactor installation position diagram:

¥ l

Filter Drive

AC source

Figure 7-6-1

*1 Install at the cable between the power supply and the EMC filter

*2 Install at the cable between the EMC filter and the drive

*3 Install at the cable between the drive and the motor
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Filter Dimension

EMF11AM21A
EMF10AM23A
EMF6A0MA43A

5.5[0.22]

234.0 [9.21]

223.0 [8.78]

7-40

Screw Torque
M5 * 2 16-20 kg-cm / [13.9-17.3 Ib-in.] / [1.56—1.96 Nm]
M4 * 2 14-16 kg-cm / [12.2-13.8 Ib-in.] / [1.38—1.56 Nm]
72.0 [2.83]
54.0 [2.13] ‘
23.0[0.91] 20.0[0.79]
5.5 [0.22] ‘
MAVIE | MOVTE | MOVTE ()
| €T 1) 1 o
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S 4
ClEIEIEIElCK R
D €T 21 [ ©
Y | 0 j
5.5 [0.22] 6.5 [0.22]
54.0 [2.13]
30.0[1.18]
55.0 [2.17]
Unit: mm [inch]
Figure 7-6-2



EMF27AM21B; EMF24AM23B
EMF33AM23B; EMF12AM43B
EMF23AM43B; EMF6A0OMG3B;
EMF16AM63B
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Screw Torque
M5 * 4 16—20 kg-cm / [13.9-17.3 Ib-in.] / [1.56—1.96 Nm]
109.0 [4.29]
76.0 [2.99] 28.0 [1.10] 29.1 [1.14]
5.5 [0.22] 5.5[0.22]
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76.0 [2.99] 28.0 [1.10] 29.1 [1.14]
86.0 [3.39]

Figure 7-6-3
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TDK B84143D0050R127 (50A)

- 377 _
38.5 _
° | )
= ! =
[+] [+] | [+] =]
T ] i o] o T
| | F & 0
o ° | N]l o o
| P Y
E8ace 3 i ®
/‘ ; | i % "y 18 @ .
' - A
PE M10 x 39 4. ! 0
Terminals 25 mm 2
Tightening torque 4 ... 4.5 Nm A
|
(o {0 i Oiof ) Ji i @ A
| EEEE (Meking] EEEE [0 i S (3 e
Eat i o jmel Y 1Sy
T
LINE . 315405 _ LOAD
—- 330 - SSB2364-F-E
Unit: mm
Figure 7-6-4
TDK B84143D0075R127 (75A), TDK B84143D0090R127 (90A)
- 386 _
-— 43 -
1. 298 - 80
S, i ,l |
= ! =
[+] [=] ! [+] [=]
[ ! <A 3
wlel® ! y & sjsjs
o ! A o o
| o Y
| H M~ S)
; | : ; ‘ Y 1 & @i o
60
PE M10 x 39 4. * -
Terminals 50 mm 2
Tightening torque 6 ... 8 Nm A
o[l : Mo m“ &—] Ilm i
oIl == == |Llg 13y a1
o Jf] o ! o [ © Y — 13 Y
LINE 505 LOAD
- 330 SSB2365-N-E
Unit: mm
Figure 7-6-5
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The table below is the maximum shielded cable length for drive models with built-in EMC filters. You

can choose the corresponding shielded cable length according to the required noise emission and

electromagnetic interference class.

Drive Models with

Compliance with EMC

Compliance with EMC

Built-in Filters Rated Current (IEC 61800-3) Class C3 (IEC 61800-3) Class C2
Frame Models (HD) Shielded Cable Length | Fc Shielded Cable Length | Fc
VFD1A5MS43AFSAA 1.5
VFD2A7MS43AFSAA 2.7
5 VFD4A2MS43AFSAA 4.2
VFD1A6MS21AFSAA 1.6
VFD2A8MS21AFSAA 2.8
VFD4A8MS21AFSAA 4.8
VFD5A7TMS43AFSAA 5.7
VFD7A5MS21AFSAA 7.5
C | VFD7A3MS43AFSAA 8.9 30m 4 kHz 20m 4 kHz
VFD9AOMS43AFSAA 9
VFD11AMS21AFSAA 11
VFD13AMS43AFSAA 13
P VFD17AMS43AFSAA 17
VFD25AMS43AFSAA 25
= VFD32AMS43AFSAA 32
VFD38AMS43AFSAA 38
i VFD45AMS43AFSAA 45
Table 7-6-2
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7-7 EMC Shield Plate

EMC Shield Plate (for use with shielded cable)

Frame

Model of EMC Shield Plate

Reference Figure

A MKM-EPA
B MKM-EPB
C MKM-EPC
D MKM-EPD
E MKM-EPE
F MKM-EPF

Figure 7-7-6
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Installation

(This example uses Frame A model)
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motor drive.

Torque value:

1. As shown in the right figure, fix the shield plate on the AC

Frame Screw Torque
M3.5 6-8 kg-cm / [5.2-6.9 Ib-in.] / [0.59-0.78 Nm]
B M4 6-8 kg-cm / [5.2—6.9 Ib-in.] / [0.59—-0.78 Nm]
Cc M4 6-8 kg-cm / [5.2—6.9 Ib-in.] / [0.59-0.78 Nm]
D M3 4-6 kg-cm / [3.5-5.2 Ib-in.] / [0.39-0.59 Nm]
E M3 4-6 kg-cm / [3.5-5.2 Ib-in.] / [0.39-0.59 Nm]
F M4 6-8 kg-cm / [5.2—6.9 Ib-in.] / [0.59—0.78 Nm]

QAWWY D

AN

A

2. Select a suitable R-clip according to the wire gauge used, and
then fix the R-clip on the shield plate.

Screw

Torque

M4

6—8 kg-cm / [5.2-6.9 Ib-in.] / [0.59-0.78 Nm]

QARRY

R

Figure 7-7-8

Dimensions of EMC Shield Plate

a

)

Figure 7-7-9

Dimensions of Shield Plate
Model Unit: mm [inch]
a b

MKM-EPA 69.3 [2.73] 80.0 [3.15]

MKM-EPB 67.7 [2.67] 79.7 [3.14]
MKM-EPC 78.0 [3.07] 91.0 [3.58]
MKM-EPD 103.4 [4.07] 97.0[3.82]

MKM-EPE 124.3 [4.89] 77.4[3.05]

-IONe

MKM-EPF 168.0 [6.61] 80.0 [3.15]
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Recommended wiring method

Frame Model of EMC Shield Plate Reference Figure

—
5 )
T L

Figure 7-7-10

A MKM-EPA

B MKM-EPB u@@J % %

oo 0

Figure 7-7-11

C MKM-EPC

CACE

Figure 7-7-12

D MKM-EPD (@. OTHER M
NN

E MKM-EPE (ﬁ
(€ | | [ Q@%
® o o o @
Figure 7-7-14
T @l
F MKM-EPF ») (4
o %\ﬂf\ﬁ@/@
o) o o®
Figure 7-7-15
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7-8 Capacitive Filter

The capacitive filter (CXY101-43A) is a simple filter that supports basic filtering and noise interference

reduction and applicable for models below 460V.

Installation diagram:

D O
v :
Grid N S \% Motor
T VFD w
PE PE
Figure 7-8-1

Wiring diagram for the capacitive filter and the drive:

| 2 DD

Vil
N2 2] ©
o

Figure 7-8-2
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Specifications:

Model Applicable Voltage Temperature Range Capacitance
CXY101-43A 110—480 Vac -40—85°C Cx: 1uF £20% Cy: 0.1uF + 20%
Table 7-8-1
Note: CXY101-43Ais not applicable for 575V models.
Dimensions:
CXY101-43A Unit: mm [inch]
—
3
©
&
©|
gl
© 77.5[3.05]
<
- 77.5[3.05] _
= 3
R o
sl o
=
LA L FE—
— RIL1I sil2 T3 &
- | = =
— [o)] N~ |
§ g 2 = S
o =1 ;
z g < | -
| I
86.5[3.41] 4.0[0.16]
31.6[1.24]
Figure 7-8-3
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7-9 NEMA 1/ UL Type 1 Kit

Conduit boxes installation

Frame A (A1, A2)
Conduit box model: MKM-CBAO

218.0 [8.58]

0o

90.0 [3.54]

71.5[2.81

g

——

——

86.6[3.41]

089
510
W

Figure 7-9-1

Unit: mm [inch]
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Frame A (A3-A5)
Conduit box model: MKM-CBA

218.0 [8.58]

[— 000000

P

(== 0oooo0

L, e

0

T

90.0 [3.54]
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101.4[3.99]

71.5[2.81

T T
DD
\g/ \g/

EIA]
ety

il

Unit: mm [inch]

Figure 7-9-2
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Frame B

Conduit box model: MKM-CBB

218.0 [8.58]

76.0 [2.99]

®

72.0[2.83]

W/

o — ) € )
T— ¢ ) )
T ¢ 3 C |
T/ C—3 3
—
=
LT

]
*[ il
000 1]
(0
[
87.7 [3.45]

Figure 7-9-3
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Frame C

Conduit box model: MKM-CBC

7
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ooonnnnn
| | H C= Y00 ]
H Hu---u
= = = nnnnn
000UUUUU T [
g ; ]
o E ! 1]
& Tl
i
22| I =
i — |
87.0[3.43] ““ B 89.2‘[‘3.51]
fbg
5_,@ ¢,ﬂ,§> >
/@ ,i\fbo\gg
@
|
0 PP, 0
ASal
G0
0 @H@ a
Unit: mm [inch]
Figure 7-9-4
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Frame D
Conduit box model: MKM-CBD

TR ]
: L=
| | 0000000 a

244.0 [9.61]
nn
=

37.0 [1.46]

88.5 [3.48]

Unit: mm [inch]

Figure 7-9-5
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Frame E
Conduit box model: MKM-CBE

00000 - K@\ il
e 000N
g"” ="
E ! HHHH il
= = [Eji @
|
§ - 0 nnnnr
3 5 | | o
[
il
®
D il
- |
124.5[4.90] 87.1[3.43]

Unit: mm [inch]

Figure 7-9-6
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Frame F
Conduit box model: MKM-CBF

356.0 [14.02]

D Q H
— 1] [ (1] @
= 0n
®
oy
E @
0
ot
i o
|
B 1
168.7 [6.64] 90.8 [3.57]

|| gs010127

i

Figure 7-9-7
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Installation

Recommended screw size and torque value: M3: 4—6 kg-cm / [3.5-5.2 Ib-in.] / [0.39—0.59 Nm]
M3.5: 4—6 kg-cm / [3.5-5.2 Ib-in.] / [0.39—0.59 Nm]
M4: 6—8 kg-cm / [5.2—6.9 Ib-in.] / [0.59—0.78 Nm]

Frame A
1) Aim the clips at the slots to assemble the 2) Tighten the screws to connect with the motor.
conduit box.
Figure 7-9-8 Figure 7-9-9
3) Install the front cover of the motor. 4) Install the front cover of the conduit box and

tighten the screw.

Figure 7-9-10 Figure 7-9-11

5) Attach the dust patch.

Figure 7-9-12
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Frame B-F

2) Tighten the screws to connect with the motor.

Figure 7-9-14
4) Install the front cover of the conduit box and

tighten the screw.

9-16

Figure 7

1) Aim the clips at the slots to assemble the

conduit box.

9-13

3) Install the front cover of the motor.

Figure 7

-15

9

Figure 7-

5) Attach the dust patch.

Figure 7-9-17
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7-10 Fan Kit
Frame Fan Model Fan Kit
A MKM-FKMA
B MKM-FKMB
C MKM-FKMC
D MKM-FKMD
E MKM-FKME
F MKM-FKMF
Figure 7-10-1

Fan Removal

1. As shown in the figure below, press the tabs
on both sides of the fan to remove it.

2. Disconnect the power cable while removing

the fan.

Figure 7-10-2

Figure 7-10-3
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7-11 Keypad Panel Mounting
KPMS-LEO1 Keypad Panel Mounting:

In order to avoid the motor damage, please be sure to refer to the screw size and torque values
to tighten the screws..

1. Install the extension cable to motor:
Unit: mm [inch]

T3*L8 (2X)
TORQUE:

4kg-cm
3.5 Ib-in.] \ﬁ

[0.39 Nm]

Figure 7-11-1

The extension cable models and cable length specifications are listed in the table below.

Models EG0610C | EG1010C EG2010C | EG3010C EG5010C
Extension Cable Length 600 1000 2000 3000 5000
(Unit: mm [inch] ) [23.62] [39.37] [78.74] [118.11] [196.85]
Table 7-11-1

2. Method 1: Direct mounting on a plate
Unit: mm [inch]

T3*L8(2X)

TORQUE :
4kg-cm 45.2[1.78]
[3.51b-in ] Deep
[0.39Nm] 5.0 [0.2] MAX. _ _
M3*L8(2X) / <
TORQUE: = 4 S
8~9kg-cm = S
[6.94~7.811b-in ] 8 Oy
[0.78~0.88NM] > T
©
X %%

[
2.5[0.10]
N

5.2[0.20] 38.0[1.50]

Figure 7-11-2
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3.

Method 2: Mounting through a plate
Plate Thickness = 1.2 [0.05] or 2.0 [0.08]

T3*L8(2X)
TORQUE:
4kg-cm
[3.51b-in.]
[0.39Nm]

t=1.20.05]
or2.0[0.08]

Figure 7-11-3
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Unit: mm [inch]

64.6 [2.54]
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7-12 DIN-Rail Mounting

MKM-DRB (Applicable for Frame A and Frame B)
72.0(2.83] _  8.0[0.31]

Screw Torque
8-10 kg-cm A
M4*2PCS [6.9-8.7 Ib-in.]
[0.78-0.98 Nm]

TOP

[
|

—P

0 |

| JOC A0

142.0[5.59]

TR

IDDDI
|

00 — 000 u

? 4.6[0.18]
(M4 NUT)

‘ 10.2[0.40]

}

‘

unit: mm[inch]

Figure 7-12-1

MKM-DRC (Applicable for Frame C)

Screw Torque B 87.0[3.43] . 8.0[0.31]
10-12 kg-cm ‘

M5*4PCS | [8.7-10.4 Ib-in] ! @@EDDE@@ d
[0.98-1.18 Nm] HEEi RN

157.0[6.18]

ﬁ
=

©5.7[0.22]
(M5 NUT)

10.2[0.40]

f unit: mm[inch]

Figure 7-12-2
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Installation
Model Screw Torque
MKM-DRB M4*P0.7*2PCS 8-10 kg-cm / [6.9-8.7 Ib-in.] / [0.78-0.98 Nm]
MKM-DRC M5*P0.8*4PCS 10-12 kg-cm / [8.7—10.4 Ib-in.] / [0.98—1.18 Nm]

MKM-DRB: for Frame A,B

s/

EX) 7

\ LG
7 Vi

S
% =

S
e

—7 7 2Lt

V/ /-

-
]/

é

=
2y

Figure 7-12-3

MKM-DRC: for Frame C
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7-13 Mounting Adapter Plate

The mounting adapter plate is to change the wiring method for the ME300/MS300/MH300 series to
provide you a flexible installation. It changes the wiring method from the “bottom-mains input/
bottom-motor output” to the “top-mains input/bottom-motor output" for ME300/MS300/MH300. Therefore,
you can use the mounting adapter plate to change the drive from VFD-E/VFD-EL series to ME300/
MS300/MH300 series without changing the original wiring method and fixing hole. The following table
shows the correspondences.

Series
ME/MS/MH300 VFD-E VFD-EL
Models
MKM-MAPB Frame A-B Frame A Frame A
MKM-MAPC Frame C Frame B Frame B
Table 7-13-1

7-62



Chapter 7 Optional Accessories | MS300

MKM-MAPB:
Applicable for Frame A and B

75.0 [2.95]
60.0 [2.36] 7.5[0.30] 39.6 [1.56]
00000
ONONON®)
e HH O e
©
"o
B
= |5 -
™~ N
252
S| w3
Yo ™ e
o
OHE L
L RIS
A
ELOJ
§ "o,-,'_" ST I N
= N | H,
59.0 [2.32] 8.0[0.31]=| v
Q| © 20.0 [0.79]
E‘ T
Unit: mm [inch]
Figure 7-13-1
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MKM-MAPC:
Applicable for Frame C

100.0 [3.94] 39.6 [1.56]
89.0 [3.50] 5.5[0.22]
O |[0O00000 Gt+—F
E/EL E/EL
O0O0OO0
SEE —f
O (@]
=)
< =
©l 5 i
O]
S| o
T8
N
@ E/EL E/EL @
o) ﬂ - o T
1)
Q
L ; .
N ]
Ny
20.0[0.79]
Unit: mm [inch]
Figure 7-13-2
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Installation
Frame Aand B
Screw Torque
M4 14-16 kg-cm / [12.4-13.9 Ib-in.] / [1.37—-1.57 Nm]
M5 16—20 kg-cm / [13.9-17.4 Ib-in.] / [1.57—1.96 Nm]

D@ L2 L3
Z
L] A
© %ﬂ%%% &
1 j 7 %% OOOO
MY 2
@ N

2

Figure 7-13-3
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Frame C
Screw Torque
M4 14-16 kg-cm / [12.4-13.9 Ib-in.] / [1.37—1.57 Nm]
M5 16—20 kg-cm / [13.9-17.4 Ib-in.] / [1.57-1.96 Nm]

L1 L2 L3 Z 4
i a7
L1 L2 3 U TV T2 W/ T3 F %@% %
I P % %ﬁ o OO
: 1Oy g 4 7
: 2 z
® \ =
% 3
§
Figure 7-13-4
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7-14 Digital Keypad - KPC-CCO01

7-14-1 Digital Keypad KPC-CCO01

The default communication protocol for MS300 is ASCII 9600, 7, N, 2, but the communication protocol for
KPC-CCO01 is RTU 19200, 8, N, 2. Therefore, you must set MS300 communication parameters so as to
connect with the digital keypad KPC-CCO01. The setting steps are as follows:

1. Set Pr.09-00 communication address = 1
2. Set Pr.09-01 COM1 transmission speed (Baud rate) = 19.2 Kbps
3. Set Pr.09-04 COM1 communication protocol = 13: 8N2 (RTU)

KPC-CCO01

Communication Interface
RJ45 (socket), RS-485 interface

Installation Method

1. The embedded type can be installed flat on the surface of the
control box. The front cover is waterproof.

2. Buy a MKC-KPPK model for wall mounting or embedded
mounting. Its protection level is IP66.

3.  The maximum RJ45 extension lead is 5 m (16 ft)

EAufo 4. This keypad can only be used on Delta’s motor drive C2000

series, CH2000, CP2000, MS300, MH300 and ME300.

-
| STOP
" REV RESET

Keypad Function Descriptions

Key

Descriptions

Start Operation Key

1. Only valid when the source of operation command is the keypad.

2. Operates the AC motor drive by the function setting. The RUN LED will be ON.
3. Can be pressed repeatedly at the stop process.

STOP
RESET

Stop Command Key. This key has the highest priority in any situation.
1. When it receives the STOP command, regardless of whether the AC motor drive is in
operation or stop status, the AC motor drive executes the “STOP” command.
2. Use the RESET key to reset the drive after a fault occurs.
3. If you cannot reset after the error:
a. The condition which triggers the fault is not cleared. After you clear the condition, you
can then reset the fault.
b. The drive is in fault status when powered on. After you clear the condition, restart and
then you can reset the fault.

REV

Operation Direction Key
1. Only controls the operation direction, NOT the drive activation. FWD: forward, REV: reverse.
2. Refer to the LED descriptions for more details.

6

ENTER Key
Goes to the next menu level. If at the last level, press ENTER to execute the command.

ESC

ESC Key
Leaves the current menu and returns to the previous menu; also functions as a return key or
cancel key in a sub-menu.
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Key Descriptions
Returns to the main menu.
Menu commands:
1. Parameter Setup 7. Language Setup 13. Start-up Menu
2. Quick Start 8. Time Setup 14. Main Page
3. Application Selection List 9. Keypad Locked 15. PC Link
4. Changed List 10. PLC Function 16. Start Wizard
5. Copy Parameter 11. Copy PLC
6. Fault Record 12. Display Setup
< > Direction: Left / Right / Up / Down
1. In the numeric value setting mode, moves the cursor and changes the numeric value.
A 2. In the menu/text selection mode, selects an item.
Function Key
1. The functions keys have defaults and can also be user-defined. The defaults for F1 and F4
work with the function list below. For example, F1 is the JOG function, and F4 is a speed
setting key for adding/deleting user-defined parameters.
F1 F2 2. Other functions must be defined using TPEditor.
Download TPEditor software at Delta website at:
F3 F4 http://www.deltaww.com/services/DownloadCenter2.aspx?seclD=8&pid=2&tid=0&CID=06&

itemID=060302&typelD=1&downloadID=,&title=-- SelectProduct Series
--&dataType=8;&check=1&hl=en-US

Select TPEditor version 1.60 or above.

Refer to the installation instruction for TPEditor in Section 7-14-3.

HAND Key

1.

3

The parameter settings for the source of the Hand frequency and hand operation define this
key. The defaults for both source of Hand frequency and hand operation are the digital
keypad.

. Press the HAND key at STOP, then the setting switches to the hand frequency source and

hand operation source. Press HAND key at RUN, and it stops the AC motor drive first
(displays AHSP warning), and switches to hand frequency source and hand operation
source.

. Successful mode switching for the KPC-CCO01 displays HAND mode on the screen.

AUTO

AUTO Key

1.

2.

3.

The parameter settings for the source of the AUTO frequency and auto operation define this
key. The default is the external terminal (source of operation is 4—20 mA).

Press the AUTO key at STOP, then the setting switches to the auto frequency source and
auto operation source. Press AUTO key at RUN, and it stops the AC motor drive first
(displays AHSP warning), and switches to auto frequency source and auto operation
source.

Successful mode switching for the KPC-CCO01 displays AUTO mode on the screen.

LED Function Descriptions

LED

Descriptions

STOP
RESET

Steady ON: STOP indicator for the AC motor drive.
Blinking: the drive is in standby.
Steady OFF: the drive does not execute the STOP command.

REV

Operation Direction LED

1. Green light: the drive is running forward.
2. Red light: the drive is running backward.
3. Flashing light: the drive is changing direction.

Operation Direction LED under Torque Mode

1. Green light: when the torque command = 0, and the motor is running forward.
2. Red light: when the torque command < 0, and the motor is running backward.
3. Twinkling light: when the torque command < 0, and the motor is running forward.
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LED Descriptions
RUN LED:
LED Condition/ State
status
CANopen at initial
OFF No LED
CANopen at pre-operation
Blinking ON7 200 [ 200 L
“ms | ms
OFF
CANopen—-RUN
CANopen at stopped
Sﬂing'e ONT 200 [200 ] 1000 R
ash “ms | ms | ms "
OFF
CANopen at operation status
ON ERR amm—CAN g RUN
ERR LED:
LED status Condition/ State
OFF No Error
One message fail
Single
Hoon ONT300 1000 R
“ms | ms g
OFF
Guarding fail or heartbeat fail
CANopen—ERR fo“br:e ONT300 ] 200 [ 200 | 1000 T
as "ms | ms | ms | ms "
OFF
SYNC fail
Triple flash|  ON7735067] 200 [200 | 200 [ 200 1000 T
"ms | ms | ms | ms | ms | ms "
OFF
Bus off
ON ERR amm-CAN oum RUN
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7-14-2 Function of Digital Keypad KPC-CC01

POWER ON

1) The default Start-up page is Delta Logo. (Default 1 and 2)

2) User can customize their start-up page through the edited function.
(Need to purchase the optional accessories.)

—>» The top line of LCD displays the status of drive.

After you select the main menu, the start-up screen displays in the
user-defined format. The page on the left shows the Delta default setting.

— The bottom line of LCD displays time and JOG.

PressE/: once Press@ again Press@ again

—>

Press
MENU
1: Parameter Setup 6: Fault Record 11: Copy PLC
2: Quick Start 7: Language Setup 12: Display Setup
3: Application Selection List 8: Time Setup 13: Start-up Menu
4: Changed List 9: Keypad Locked 14: Main Page
5: Copy Parameter 10: PLC Function 15: PC Link

16: Start Wizard

I=NOTE|

1. Start-up screen can only display pictures, not animation.

2. When powered ON, it displays the start-up screen then the main screen. The main screen displays Delta’s default
setting F/H/A/U. You can set the display order with Pr.00-03 (Start-up display). When you select the U screen, use the
left/right keys to switch between the items, and set the display order for the U screen with Pr.00-04 (User display).

Display Icons
® : present setting

V¥ . Scroll down the page for more options

A~
Press @ for more options

> :show complete sentence
Press@ E) for complete information

Display items

MENU

1: Parameter Setup 6: Fault Record 11: Copy PLC

2: Quick Start 7:Language Setup 12: Display Setup
3: Application Selection List 8: Time Setup 13: Start-up Menu
4: Changed List 9: Keypad Locked 14: Main Page

5: Copy Parameter 10: PLC Function 15: PC Link

16: Start Wizard
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Parameter Setup
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Press@to select.

A ¥ toselect the

Press
parameter group.

Once you select a parameter

group, press@to go into

Example: Setup source for the master frequency command.

ENTER key.

In the Group 00 Motor Drive Parameter,

use the Up/Down keys to select parameter 20: Auto
Frequency Command.

Press ENTER to go to this parameter’s setting menu.

Use the Up/Down keys to choose a setting.
For example: choose 2 Analog Input, and then press

After you press ENTER, END is displayed which means
that the parameter setting is done.

that group.
NOTE: When parameter lock / password protection
function is enabled, it displays “Pr. lock” on the upper
right corner of the keypad. The parameter cannot be
written or is protected by the password under this
circumstances.

Quick Start

Press@to select.

Quick Start:

1. V/F Mode
2. SVC Mode
3. My Mode

1.  VF Mode

1.

A

01:Password Decoder

o0k w

© N

ltems

Parameter protection password input
(Pr.00-07)

Parameter protection password setting
(Pr.00-08)

Speed control mode (Pr.00-11)

Load selection (Pr.00-16)

Carrier frequency (Pr.00-17)

Master frequency command (AUTO) source
(Pr.00-20)

Operation command (AUTO) source
(Pr.00-21)

Stop method (Pr.00-22)

Digital keypad STOP function (Pr.00-32)

. Max. operation frequency (Pr.01-00)

. Output frequency of motor 1 (Pr.01-01)

. Output voltage of motor 1 (Pr.01-02)

. Mid-point frequency 1 of motor 1 (Pr.01-03)
. Mid-point voltage 1 of motor 1 (Pr.01-04)

. Mid-point frequency 2 of motor 1 (Pr.01-05)
. Mid-point voltage 2 of motor 1 (Pr.01-06)

. Min. output frequency of motor 1 (Pr.01-07)
. Min. output voltage of motor 1 (Pr.01-08)

. Output frequency upper limit (Pr.01-10)

. Output frequency lower limit (Pr.01-11)

. Acceleration time 1 (Pr.01-12)

. Deceleration time 1 (Pr.01-13)

. Over-voltage stall prevention (Pr.06-01)

. Derating protection (Pr.06-55)

. Software brake level (Pr.07-00)

. Speed tracking during start-up (Pr.07-12)

. Emergency stop (EF) & force to stop

selection (Pr.07-20)

. Torque command filter time (Pr.07-24)
. Slip compensation filter time (Pr.07-25)
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2.

SVC Mode

01: Password Decoder

My Mode

Press F4 in parameter
setting screen to save
the parameter to My
Mode. To delete or
correct the parameter,
select this parameter

and press F4 for DEL in

30. Torque compensation gain (Pr.07-26)
31. Slip Compensation Gain (Pr.07-27)

ltems

1.

2.

o0 ko

~

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

22.

23.

24.
25.

26.
27.
28.

29.
30.
31.

Parameter protection password input
(Pr.00-07)

Parameter protection password setting
(Pr.00-08)

Speed control mode (Pr.00-11)

Load selection (Pr.00-16)

Carrier frequency (Pr.00-17)

Master frequency command (AUTO)
source (Pr.00-20)

Operation command (AUTO) source
(Pr.00-21)

Stop method (Pr.00-22)

Digital keypad STOP function (Pr.00-32)
Max. operation frequency (Pr.01-00)
Output frequency of motor 1 (Pr.01-01)
Output voltage setting of motor 1 (Pr.01-02)
Min. output frequency of motor 1 (Pr.01-07)
Min. output voltage of motor 1 (Pr.01-08)
Output frequency upper limit (Pr.01-10)
Output frequency lower limit (Pr.01-11)
Acceleration time 1 (Pr.01-12)
Deceleration time 1 (Pr.01-13)
Full-load current for induction motor 1
(Pr.05-01)

Rated power for induction motor 1
(Pr.05-02)

Rated speed for induction motor 1
(Pr.05-03)

Number of poles for induction motor 1
(Pr.05-04)

No-load current for induction motor 1
(Pr.05-05)

Over-voltage stall prevention (Pr.06-01)
Over-current stall prevention during
acceleration (Pr.06-03)

Derating protection (Pr.06-55)
Software brake level (Pr.07-00)
Emergency stop (EF) & Force to stop
selection (Pr.07-20)

Torque command filter time (Pr.07-24)
Slip compensation filter time (Pr.07-25)
Slip compensation gain (Pr.07-27)

ltems

You can save 01-32 sets of parameters (Pr).

Setup process

1.

Go to Parameter Setup function. Press
ENTER to select the parameter to use.
There is an ADD in the bottom right
corner of the screen. Press F4 to add this
parameter to My Mode.
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the bottom right corner.

2. The parameter (Pr) displays in My mode if
it is properly saved. To correct or to delete
this parameter, press F4 for DEL.

3. To delete a parameter, go to My Mode
and select the parameter to delete.
Press ENTER to enter the parameter
setting screen. DEL appears in the
bottom left corner of the screen. Press F4
to delete this parameter from My Mode.

4. After you press ENTER to delete <01
Control Mode>, the <02 Maximum
Operating Frequency > automatically
replaces <01 Control Mode>.

3. Application Selection List

This function enables you to select application and its parameter sets.

Example:
In the menu content, select 3: Application Selection List

Press ENTER to enter the application selection screen, and the selected
application industry is “Fan”.

Press ENTER to go into the Application Selection List

—

Select Application
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Press ENTER to enter the Fan application screen.

Press the Up/Down keys to select the parameter to set.
- -

Select 0: Light duty according to your needs, and then press ENTER.

4. Changed List

This function records the parameters you have changed.
Example:
Set Pr.13-00 Application Selection = 3: Fan

q-

Enter the changed list screen. List PrNum=026 means that there are 26
parameters that have been changed.

Press ENTER to enter the changed list screen.

Use the Up / Down keys to select the parameters to check or to change.
Press ENTER to enter the parameter.

D
4
N



5.

Copy Parameter

Chapter 7 Optional Accessories | MS300

Press ENTER to go to
001-004 content storage

"HEN& " ()

nopqrstuv

Four groups of parameters are available to copy.
The steps are shown in the example below.
Example: parameter saved in the motor drive.

Example: parameter saved in the keypad.

String & Symbol Table:

GHIJKLMNOPQRSTUVWXYZI[\N]A"A_ "abcdfghijklm

1. Go to Copy Parameter
2. Select the parameter group to copy and press ENTER.

1. Select 1: keypad >VFD.
2. Press ENTER to go to the “keypad>VFD” screen.

Begin copying parameters until it is done.

After copying is done, the keypad automatically returns to
this screen.

1. Go to Copy parameter
2. Select the parameter group to copy and press ENTER.

Press ENTER to go to the “VFD->keypad” screen.

Press the Up / Down keys to select a symbol.
Press the Left / Right keys to move the cursor to select a
file name.

*+.-./0123456789:;<=>?@ABCDEF

wxyz{]|}-~

After you confirm the file name, press ENTER.

Begin copying parameters until it is done.

After copying is done, the keypad automatically returns to
this screen.

Press the Right key to see the date of the parameters
copied.

Press the Right key to see the time of the parameters
copied.
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6.

7.

Fault Record

Press @ to see an error

record’s details.

Able to store 6 error codes (Keypad V1.02 and previous versions)

Able to store 30 error codes (Keypad V1.20 and later version)

The most recent error record shows as the first record. Choose an error
record to see details such as date, time, frequency, current, voltage, and DC
bus voltage.

!

= N

The AC motor drive actions are recorded and saved to the KPC-CCO1.

When you remove the KPC-CCO01 and connect it to another AC motor drive, the
previous fault records are not deleted. The new fault records of the new AC motor
drive continue to be added to the KPC-CCO01.

Press the Up / Down keys to select an error record.
Press ENTER to see that error record’s details.

Press the Up / Down keys to scroll through an error
record’s details such as date, time, frequency,
current, voltage, and DC bus voltage.

Press ESC to return to the Fault record screen.

Press the Up / Down keys to select the next error
code.

After selecting an error code, press ENTER to see
that error record’s details.

Press the Up / Down keys to see an error record’s
details such as date, time, frequency, current,
voltage, and DC bus voltage.

Language Setup

Press the Up / Down keys to
select the language, and then
press ENTER.

The language setting option is displayed in the language of your choice.
Language setting options:

—_

PO

English
HIEPX
3%
Tiarkce

5. Pycckuin
6. Espanol
7. Portugués
8. frangais
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8. Time Setup

Press the Up / Down keys to set the Year

Press the Left / Right keys to
select Year, Month, Day, Hour,
Minute or Seconds to change.

Press the Up / Down keys to set the Month

Press the Up / Down keys to set the Day

Press the Up / Down keys to set the Hour

Press the Up / Down keys to set the Minute

Press the Up / Down keys to set the Second

Press ENTER to confirm the Time Setup.

I==NOTE|

Limitation: The charging process for the keypad super capacitor finishes in about 6
minutes. When the digital keypad is removed, the time setting is saved for 7
days. After 7 days, you must reset the time.

9. Keypad Locked

Lock the keypad

Use this function to lock the keypad. The main screen does not display
“keypad locked” when the keypad is locked; however, it displays the message
“Press ESC 3 sec to UnLock Key” when you press any key.

When the keypad is locked, the main screen does
not indicate the lock status.

Press @ to lock

Press any key on the keypad; a message displays as
shown on the left.

If you do not press the ESC key, the keypad
automatically returns to this screen.
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Press any key on the keypad; a message displays as
shown on the left.

Press ESC for 3 seconds to unlock the keypad; the
keypad returns to this screen. All keys on the keypad
is functional. Turning the power off and on does not
lock the keypad.

10. PLC Function

When activating and stopping the PLC function (choosing 2: PLC Run or
3: PLC Stop), the PLC status displays on main screen (Delta default setting).

Choose option 2: PLC Run
to enable the PLC function.

Press the Up/Down keys to
select a PLC function, and then

ENTER The default on the main screen displays the PLC / RUN
press }

status message.

Choose option 3: PLC Stop
to disable the PLC function.

The default on the main screen displays the PLC /
STOP status message.

If the PLC program is not available in the control board,
the PLFF warning displays when you choose option 2
or 3.

In this case, choose option 1: Disable

to clear PLFF warning.

11. Copy PLC

Four groups of parameters are available to copy.
The steps are shown in the example below.
Example: PLC program saved in the motor drive.

1. Go to Copy PLC
2. Select the PLC program to copy and press ENTER.

1. Select 1: keypad>VFD.
2. Press ENTER to go to the “keypad->VFD” screen.

Begin copying the PLC program until it is done.

After copying is done, the keypad automatically returns
to this screen.

=z
(@)
—
T

If you select “Option 1: keypad>VFD”, check if the
PLC program is built-in to the KPC-CCO01 keypad. If the
PLC program is not available in the keypad when you
select “Option 1: keypad>VFD”, an “ERR8 Warning:
Type Mismatch” displays on the screen.
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Example: PLC program saved in the keypad.

String & Symbol Table:
" #$%& " ()*+:---/0123456789: ;<=>?@AB
CDEFGHIJKLMNOPQRSTUVWXYZ[\]~_"abcd

—
Q
>
]
—
~
—
3
o}
o
©
O
-
%]
pa—y
cC
<
<
X
<
N
—~
14

If you unplug the keypad and plug it back while copying
the PLC program, the screen displays a CPLt warning.

1. Go to Copy PLC.
2. Select the PLC program to copy and press ENTER.

Press ENTER to go to the “VFD->keypad” screen.

If the WPLSoft editor is installed and uses password,
enter the password to save the file to the keypad.

Press the Up/ Down keys to select a symbol.
Press the Left/ Right keys to move the cursor to select
a file name.

After you confirm the file name, press ENTER.

Begin copying the PLC program until it is done.

After copying is done, the keypad automatically returns
to this screen.

Press the Right key to see the date of the program
copied.

Press the Right key to see the time of the program
copied.
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12. Display setup

Press @ to go to the

setting screen.

1. Contrast

2. Back-light

3. Text Color

Press the Up / Down keys to adjust the setting
value.

For example, increase Contrast to +10.

After you set the value, press ENTER to see the
screen display after contrast is adjusted to +10.

Then press ENTER and decrease the Contrast to
-10.

Press ENTER to see screen display after contrast
is adjusted to -10.

Press ENTER to go to the Back-Light Time Setting
screen.

Press the Up / Down keys to adjust the setting
value.

When the setting value is 0 Min, the backlight
remains on.

When the setting value is 10 Min, the backlight
turns off in 10 minutes.

Press ENTER to go to the Text Color Setting
screen.

The default value is White Text.

Press the Up / Down keys to adjust the setting
value, and then press ENTER.
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Displ Setup

v1:Contrast
2:Back-Light
3:Text Color

The setting value changes to Blue Text.

13. Start-up

.Default 1 DELTALOGO

. Default2 DELTA Text

. User Define: an optional accessory is required (TPEditor & USB / RS-485

Communication Interface-IFD6530) to design your own start-up screen. If
the editor accessory is not installed, the User Define option displays a blank
screen.

USB/RS-485 Communication Interface-IFD6530
Refer to Chapter 07 Optional Accessories for more details.

TPEditor

Download TPEditor software at Delta website at
http://www.deltaww.com/services/DownloadCenter2.aspx?seclD=8&pid=2&
tid=0&CID=06&itemID=060302&typelD=1&downloadID=,&title=-- Select
Product Series --&dataType=8;&check=1&hl=en-US

Select TPEditor version 1.60 or above. Refer to the installation instruction
for TPEditor in Section 7-14-3.

14. Main page

Default screen and editable
screen are available.

Press @ to select.

Default page

F 60.00Hz >>>H >>>A>>>U (options rotate)

User Define: an optional accessory is required (TPEditor & USB / RS-485
Communication Interface-IFD6530) to design your own main screen. If the
editor accessory is not installed, the User Define option displays a blank
screen.

USB/RS-485 Communication Interface-IFD6530
Refer to Chapter 07 Optional Accessories for more details.

TPEditor

Download TPEditor software at Delta website at
http://www.deltaww.com/services/DownloadCenter2.aspx?seclD=8&pid=2&
tid=0&CID=06&itemID=060302&typelD=1&downloadID=,&title=-- Select
Product Series --&dataType=8;&check=1&hl=en-US

Select TPEditor version 1.60 or above. Refer to the installation instruction
for TPEditor in Section 7-14-3.
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15. PC Link

1. TPEditor: This function enables you to connect the keypad to a computer

then download and edit user-defined screens.

Press ENTER to go to Waiting to connect to PC
screen.

In TPEditor, from the Communication menu, choose Write to HMI.

o) E4K5) Viewl) Compie(Q) OlyecsO) LocalPage Setingt Globel Seinge) | Commaricasonl) Tl D VindonW) Hept)
DZMBOOS XDO (MR dd| A ][AD = D redcnra

& IETET—
Fan o ManuE||RANROOARSSAOWE =

—
|N\ONO®/r 00003 [[F-==—

ﬁ —— HI‘PZI.@
X-axis il
Chutput cument [ ann %

PID tauget i

YYD D HH:MM 55 lF__4]

& Do =eT=]
e Cample_Objecs®)Locl oge St Gl Setige) Communicason)Tock) Widow Holpt)

s #xDOAB& AR R]AE e 1] Fese [ 1]
[#amm@ana|KANSQORESHON:E N AT T n—
|INOEO® rs008ey |[-~=-—

= e

K-axis

Oupat crent
FID tasget [ i ]

TITTIMIDD HHMM S5

The software starts downloading screens to
edit to the KPC-CCO01.

Download completed.

VFDSoft: This function enables you to link to the VFDSoft then upload
the parameters 1-4 you have saved in the KPC-CCO1.
(I=RnoTE

If the Operation System (OS) of your computer is Windows 10, right
-click the VFDSoft icon to enter the Property. Then, click the
Compatibility tab and select the Run the program as an

administrator checkbox. (as shown in the red frames in the figure
below)
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b= Delta VFDSoft 1.56 Properties X

Security Details i i
General Shorecut Compatibility

If this program isnt working comectly on this version of Windows,
try runining the compatibility troubleshooter.

| Run compatibility troubleshooter |

How do | choose compatibility settings manualy?

Compatibility mode
] Run this program in compatibility mode for:

Windows 8 v

Settings
[ Reduced color mods

bt (256) color -
[ Run in 540 x 480 screen resolution

[] Disable display scaling on high DP| settings
Run this program as an administrator I

| G[ﬁhange settings for all users |

0K | Caeel || desy |

3.  Connecting the KPC-CCO1 to a computer

Select 2: VFDSoft, and then press ENTER.

Press the Up / Down keys to select a
parameter group to upload to the VFDSoft.

Press ENTER to go to Waiting to connect to PC
screen.

Open VFDSoft and click Parameter on the toolbar.

File Drve Diagnostic Options Help

DEp »s SN

offtne | Open  save

History Message:

% [V 5) [CBvor|fE5ms MW ex "0 s [N oo (= "o | B - T TS T R
In the Parameter Management, from the Table menu, choose Read from

KPC-CCO01.
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' Defta VFDSaR T=Telrs=]

File Drive Diagnostic Options _Help

olE »s s 2 H

offihe

4 Froase maks sure ts communicaton bl s sheady
= connected to PC.

Q) Please sslctthe com por and Prtocol.

- ComPort | - Baukate ard Prtocal

History Message:

2014730 EF 10,0821 > Setup e Com port and profocol

L BEN R

Start to upload parameters to VFDSoft.

Uploading parameter is completed.

Before using the user-defined start-up screen and user-defined main
screen, you must preset the start-up screen and the main screen as user
-defined. If you do not download the user-defined screen to the KPC-CCO01,
the start-up screen and the main screen are blank.
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16. Start Wizard
F4 :Next; F1 :Back

MENU
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MENU

EE——

After selecting,
press ENTER

Use the Up/Down
keys to select “16:
Start Wizard”

NOTE: The “16: Start Wizard” on the menu is to set whether the screen shows the start wizard when starting

the drive.
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Other displays

When a fault occurs, the screen display shows the fault or warning:

1. Press the STOP / RESET key to reset the fault code. If there is no response, contact your local distributor or
return the unit to the factory. To view the fault DC bus voltage, output current and output voltage, press MENU
and then choose 6: Fault Record.

2. After resetting, if the screen returns to the main page and shows no fault after your press ESC, the fault is
cleared.

3. When the fault or warning message appears, the LED backlight blinks until you clear the fault or warning.

Optional accessory: RJ45 Extension Lead for Digital Keypad

Part No. Description
CBC-K3FT RJ45 extension lead, 3 feet (approximately 0.9 m)
CBC-K5FT RJ45 extension lead, 5 feet (approximately 1.5 m)
CBC-K7FT RJ45 extension lead, 7 feet (approximately 2.1 m)
CBC-K10FT RJ45 extension lead, 10 feet (approximately 3 m)
CBC-K16FT RJ45 extension lead, 16 feet (approximately 4.9 m)

Note: When you need communication cables, buy non-shielded, 24 AWG, four-wire twisted pair, 100 ohms

communication cables.
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7-14-3 TPEditor Installation Instruction

TPEditor can edit up to 256 HMI (Human-Machine Interface) pages with a total storage capacity of 256 KB.

Each page can include 50 normal objects and 10 communication objects.

1) TPEditor: Setup & Basic Functions
1. Run TPEditor version 1.60 or above by double-clicking the program icon.

TPEditor 1.60

2. On the File menu, click New. In the New Project dialog box, for Set Device Type, select DELTA VFD-C
Inverter. For TP Type, select VFD-C KeyPad. For File Name, enter TPEO and then click OK.

HMI<—PLC
Set Devies Type
| DELTA VFD-C Inverier -

TF Type
| VFD-C: KeyPad ~|

File Narae
TFE0

QK Cancel

3. The editor displays the Design window. On the Edit menu, click Add a New Page. You can also right-click

on the TP page in the upper right corner of the Design window and click Add to add one more page(s) to
edit.

=1 TPED - Delta TPEdshos

Fielf) EA#fE) TirwlV) CompieiT ObpesiD) LocalPage Setingsll} OlobelSefingell) CommucationlM) Tookll) Wisdow(W) HelplH)

De®Ea Do dQwdéaa =[5 B
B ANROOFEZRDQ@W:E NOEOC@®rO00eR |[[—==
L' (==L 8
Gpen 40
Progeny |
0, YA Desvice Type: DELTA VFD-C Inverer Muchine Type: VFD-C Feyfad

4. Edit the start-up screen
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A

5. Add static text. Open a blank page (step 3), then on the toolbar click Double-click the blank page to

display the Static Text Setting dialog box, and then enter the static text.

= " Tpe0 - Delta TPEditor

o i ) Communcation() Vindow(W) He
DeHEQR@ s DA dR Ak RAE ) =l Font =

RAN®2OA»=k0SIIONMER ¥ | \OBOO 00003 [[-—=~

[ @ | AcpcAl | A A A M et 4T P innTap

- = wre
L Boot Page x| Eoo?Paxﬁ

[x28, 720 St Text (26, 20) (W=32, H=16] Device Type: DELTA 4 Product Machine Type TROIG.

6. Add a static bitmap. Open a blank page (step 3), then on the toolbar, click . Double-click the blank

page to display the Static Bitmap Setting dialog box where you can choose the bitmap.

= " Tpel - Delta TPEditor
DeHMEQ@s DA dR &Mk Ak =) T it Sz =l
RIANZSAX=EOSINONLES ¥ | \OBOO00CAY |[[===~

Tl@ | [AcA Al | A A A | |G

Inquiry (1): [ dsmow - @k Ficture: = BT e
S0l Sdoronals b2 Sl BootPage
LQ w002 Ndwww0ls  Ndswo0d () duov0dd
RecontDueumonts Qaorrov00z  Raomow0l?  Qaomow03!l [ domovtis
Sdoow0ls  Nduovoiz (X deruids
Sduov0ls  Ndeow033 (N derwowd?
Ooskion [SE R TR "
3 Soov02l  Ndoovoss (S dormuad
[ R domovozz R domowzs Sr—
Wy Documents [T ey
Sdoroetzs N0t S duron02 one)
Stuov0s  Ndeow0n (S derous?
y Computer |3 Roumetzs  Roumetd) R darmust
- Swov0r  Rdoovod] (X dermuss
" Stuov0s  Ndewdd2 (3 derouSs
Wy Nbwark Pa >
T
FleTwel)  [BeertEm = Gancel
X49,Y25 Sttic Bitmap (49, 25) [W=16, H=16] Device Type: DELTA IA Product Machine Type: TPOIG

You can only use images in the BMP format. Click the image and then click Open to show the image in

the page.

7. Add a geometric bitmap. There are 11 kinds of geometric bitmaps to choose. Open a new blank page (step

NOEOO@rocooeden |

3), then on the toolbar click the geometric bitmap icon that you need

In the page, drag the geometric bitmap and enlarge it to the size that you need.
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8. When you finish editing the start-up screen, on the Communication menu, click Input User Defined

Keypad Starting Screen.

(== e
File(F) Edi(E) View(V) Compile(C) Objects O ocal Page ings Global Settings(G) Communication(M) Tools(T) Window(W) Help(H)
|DeHEGOs nedRE ad A Ak |3 Fomse [
[PamnTamu|ANSOA=ES TONS P AT T A | |
[NOBO®roo0en [[F-=-
e
Boot Pag » y . [E=SCn =] BootPage
DELTA WFD C2000
X-¥-2 3F-soas station
H-ax1s
Propenty | i

9. Download the new setting: On the Tool menu, click Communication. Set up the communication port and
speed for the IFD6530. There are three speeds available: 9600 bps, 19200 bps, and 38400 bps.

10. On the Communication menu, click Input User Defined Keypad Starting Screen.

TP Station Address |1 =

PCCOOM Port [comz ™ <]

adRak w2
0K | Cancel |

11. The Editor displays a message asking you to confirm the new setting. Before you click OK, on the keypad,
go to MENU, select PC LINK, press ENTER and then wait for few seconds. Then click YES in the

confirmation dialog box to start downloading.

(00 LoclPage Seingil_GlobalSetings(®) Co ol
P T R r

[mam - Taeu[RANS OCA=ESTO NN [+® [ hnn|Taa A 4T
[\NOmO@roooes [—-=-|

BD8oot Page. =] sw?,
DELTA WFD C2000 o
X T7 Sane shabirn
H-axis
- /
[ Deviee Type: DELTA VFD-C lnverter [Machine Type: VFD-C KegPad

n c‘gv.mn,‘ ) bmv-L = 1. N\ o =2 VE@E B S 0
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2) Edit the Main Page and Download to the Keypad
1. Inthe Editor, add a page to edit. On the Edit menu, click Add a New Page. You can also right-click on the
TP page in the upper right corner of the Design window and click Add to add one more pages to edit.

This keypad currently supports up to 256 pages.

T Tpe0 - Deka TPEGRor (== =
File(F) EdR(E) View(V) Compile(C) Objects() ) M) Window(W) Hel

DEHEPCs DO dRBudr’’ a4k = [ I
3 RAN2ROOTEQSAN@N:E
NOHO®ro00oeg |[-—=-—
=13 f=lie

Device Ts -C Inverter Machine Type: VFD-C KeyPad
C > A | W 201z "N CorelDR_ N (= ATTRD o
> i'*"‘W'”‘Iu,J “““““ W= M l;»‘!)::”"ﬁ\‘ln' T CRNR Y

2. In the bottom right-hand corner of the Editor, click the page number to edit, or on the View menu, click
HMI Page to start editing the main page. As shown in the picture above, the following objects are
available. From left to right they are: Static Text, ASCII Display, Static Bitmap, Scale, Bar Graph, Button,
Clock Display, Multi-state bit map, Units, Numeric Input, the 11 geometric bitmaps, and lines of different

widths. Use the same steps to add Static Text, Static Bitmap, and geometric bitmaps as for the start-up

page.

ANO=m=e¢eHdOW: NOOOOro0O0GB3 | | ————

3.  Add a numeric/ASCII display. On the toolbar, click the Numeric/ASCII button. In the page, double-click

the object to specify the Refer Device, Frame Setting, Font Setting and Alignment.

F e
' Refer Device |
= J Frame Setting Mo Frame -

Font Setting e -
Alignment Align Left -
-
||| - e
oKk | Cancel |

Click [...]. In the Refer Device dialog box, choose the VFD communication port that you need. If you
want to read the output frequency (H), set the Absolute Addr. to 2202. For other values, refer to the
ACMD Modbus Comm Address List (see Pr.09-04 in Chapter 12 Group 09 Communication Parameters).
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Refer Device
Refer Device

C PLC 0 $ =

& VED Absolute Addr. 2100
Of12]3]4]3] oK

SetPLCID 1 = 6|7|8|9| Al B

enCD o | slrlslolalEl | g,
CIDIE]F][1[#

TP Port COMI _~ [ o el e

4. Scale Setting. On the toolbar, click 1" to add a scale. You can also edit the Scale Setting in the

Property Window on the right-hand side of your computer screen.

Scale Position Top - Font Setting

Scale Side [Mormal Direction | || Jent Z
Value Length 16Bis x| | o —
Ma Ve Jro [ SubScle )

Min Vale |0 Cancel |

a. Scale Position: specifies where to place the scale.

b. Scale Side: specifies whether the scale is numbered from smaller numbers to larger numbers or
from larger to smaller.

c. Font Setting: specifies the font.

d. Value Length: specifies 16 bits or 32 bits.

e. Main Scale & Sub-Scale: divides the whole scale into equal parts; enter the numbers for the main
scale and sub-scale.

f. Max Value & Min Value: specifies the numbers on the two ends of the scale. They can be negative
numbers, but the maximum and minimum values are limited by the Value Length setting. For
example, when Value Length is hexadecimal (16 bits), the maximum and the minimum value
cannot be entered as -40000.

Clicking OK creates a scale as in the picture below.

5.  Bar Graph setting. On the toolbar, click = to add a bar graph.

Bar Graph Setting

Fefer Device
Direction Setting
J ‘From Bottorn to Top ﬂ
[Usiged =]
Value Length 16Eits -
Max Value 65535 Ok
Min Value 0 Camcel
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Refer Device: specifies the VFD communication port.

Direction Setting: specifies the direction: From Bottom to Top, From Top to Bottom, From Left
to Right or From Right to Left.

Max Value and Min Value: specifies the maximum value and minimum value. A value smaller than
or equal to the minimum value causes the bar graph to be blank (0). A value is bigger or equal to the

maximum value causes the bar graph is full (100%). A value between the minimum and maximum

values causes the bar graph to be filled proportionally.

Button: on the toolbar, click ®. Currently this function only allows the keypad to switch pages; other

functions are not yet available (including text input and insert image). In the blank page, double-click ®
to open the Button Setting dialog box.

Button Setting

Fage Jump Setting
Button Type PageNo Frame Setting Single Frame -
l—_|0 = Font Setting Sud -
Text Alignroemt Bitmap Alignroent
I [ Middle x| |Midde |
~ Function Key 3 [ Middle || |Middle ~|
r J Graph Input:
[
o =
c 73
Chnrent State fi - [Meme] .
Bitrrap Read
=]
= User Leael 0 - Bitp Cless
Button Text [ OF | |

Button Type: specifies the button’s functions.

Page Jump and Constant Setting are the only functions currently supported.

A. Page Jump Setting

Page Jump Setting: in the Button Type list, choose Page Jump to show the Page Jump Setting.
Function Key: specifies the functions for the following keys on the KPC-CCO01 keypad: F1, F2, F3,
F4, Up, Down, Left and Right. Note that the Up and Down keys are locked by TPEditor. You cannot
program these two keys. If you want to program Up and Down keys, on the Tool menu, click
Function Key Setting, and then click Re-Define Up/Down Key.
E X
Tools(Ty  Window(W) Help{)
17T Communication Settings(C) |

2 Autofave Setop ()
1 Function K ng(F

Re-Define UpDown Ker®) |

»
Page Bize(Z) 3
Girid Betting () 3
Language Setting(L) 4

= TP Page
Hoot Fage

Button Text: specifies the text that appears on a button. For example, when you enter Next Page

for the button text, that text appears on the button.
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B. Constant Setting

This function specifies the memory address’ values for the VFD or PLC. When you press the Function
Key, it writes a value to the memory address specified by the value for Constant Setting. You can use

this function to initialize a variable.

| Button Setting
Constant Sefting
|| ButonType  [Constant Setting S O Frame Setting Single Frame -
1 Font Setting [ =
glwmm 2014 o I Text Al © Bitmap Al
- [ | [Middle =] || [Middle =]
lp Feaction Koy = - I [Miade -] | [Middle: |
Value Length 16Bits - I~ Call _] Graph Input
Value Type Unsigned - r
(o= (ol
() { o
Current State 0 - [None] Bimap Read
™ = || UserLevel o~ Bitmap Gl
Button Text [ oK | & [

7. Clock Display Setting: on the toolbar, click E . You can display the time, day, or date on the keypad.
Open a new page and click once in that window to add a clock display.
Choose to display Time, Day, or Date on the keypad. To adjust time, go to #8 on the keypad’s menu. You
can also specify the Frame Setting, Font Setting, and Alignment.
FrmeSeting — [NoFeme =]
[ .|| PFontSeting lign Left -
Tioas Association et Sud g
£ & Mime " Day " Date
£ OE | Cancel
8.  Multi-state bitmap: on the toolbar, click 0 . Open a new page and click once in that window to add a

Multi-state bitmap. This object reads a bit’s property value from the PLC. It defines the image or text that
appears when this bit is 0 or 1. Set the initial status (Current State) to be 0 or 1 to define the displayed

image or text.

Multi-State BitmapSetting
Refer Device
MO
_l Graph Input:
(= Bit  Value
j’
[MNone]
I v Bitmap Read
Bitmap Clear
Total States [2 j
Current State [o <] | | Test Tt
leoa] H— [ Font Setting
I OK Cancel
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9.  Unit Measurement: on the toolbar, click W .
Open a new blank page, and double-click on that window to display the Units Setting dialog box.

Choose the Metrology Type and the Unit Name. For Metrology, the choices are Length, Square
Measure, Volume/Solid Measure, Weight, Speed, Time, and Temperature. The unit name changes

automatically when you change metrology type.

Dnits Setting

Metobogy Tre [ ~ |
Unit Narne ms -
OK Cancel

10. Numeric Input Setting: on the toolbar, click =
This object enables you to provide parameters or communication ports (0x22xx) and to input numbers.

Open a new file and double click on that window to display the Numeric Input Setting dialog box.

Numeric Input Sething @

Refer Device OuiLine Setting
Wiite 52100 Frame Setting Mo Frame aE
I~ Read Font Setting BT -
Hori, Aliznment  [Middle -
[~ Function Eey
- Vert, Alignment Wil -
Call Sethng
Valne Type Unsigned =| ||l o
Value Length 16 Eits -
o i+
Value Setting
Integer Murnber B - -~ ~
Deriraal Muraher 0 -
Lirnit Setfing
Min Value 8 G 0B
Max Value 65535
ok | Cancdl |

a. Refer Device: specifies the Write and the Read values. Enter the numbers to display and the
corresponding parameter and communication port numbers. For example, enter 012C to Read and
Write Parameter Pr.01-44.

b. OutLine Setting: specifies the Frame Setting, Font Setting, Hori. Alignment, and Vert.
Alignment for the outline.

c. Function Key: specifies the function key to program on the keypad in the Function Key box. The
corresponding key on the keypad starts to blink. Press ENTER to confirm the setting.

d. Value Type and Value Length: specify the range of the Min Value and Max Value for the Limit
Setting. Note that the corresponding supporting values for MS300 must be 16 bits. 32-bit values are
not supported.

e. Value Setting: automatically set by the keypad itself.

f.  Limit Setting: specifies the range for the numeric input here.

For example, if you set Function Key to F1, Min Value to 0 and Max Value to 4, when you press F1
on the keypad, then you can press Up/Down on the keypad to increase or decrease the value. Press
ENTER on the keypad to confirm your setting. You can also view the parameter table 01-44 to verify

if you correctly entered the value.
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11. Download the TP page. Press Up/Down on the keypad to select #15 PC Link.
Then press ENTER on the keypad. The screen displays “Waiting”. In TPEditor, choose a page that
you have created, and then on the Communication menu click Write to TP to start downloading the

page to the keypad
When you see “Completed” on the keypad screen, the download is finished. You can then press

ESC on the keypad to go back to the menu screen.

©sXD0 MDAk e [T 1] Fwse [
[amnTana|RANSQORSIMOW:E [z | pad|Ta
\NOEO@ 0006 [[—-=—

[EE e
CT S|
(=)@ %)

R

SUN
HH:MM 55
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7-14-4 Digital Keypad KPC-CCO01 Fault Codes and Descriptions

Displays “Fault” or “Warning”

Fault code desciprtion —

Fault Codes

Status indicator for information on main screen.

“OFF” displays on the keypad if the keypad cannot

read the control board status, otherwise it displays
HAND/AUTO. The default value of control board is AUTO.

Fault code

LCD Display *

Description

Corrective Actions

Keypad flash memory read error

Error in the keypad’s flash memory.
1. Press RESET to clear the errors.
2. Check for any problem on Flash IC.
3. Shut down the system, wait for ten minutes, and
then restart the system.
If none of the above solutions works, contact your
authorized local dealer for assistance.

Keypad flash memory save error

Error in the keypad’s flash memory.
1. Press RESET to clear the errors.
2. Check for any problem on Flash IC.
3. Shut down the system, wait for ten minutes, and
then restart the system.
If none of the above solutions works, contact your
authorized local dealer for assistance.

Keypad flash memory parameter

error

Error in the default parameters.
It might be caused by a firmware update.
1. Press RESET to clear the errors.
2. Check for any problem on Flash IC.
3. Shut down the system, wait for ten minutes, and
then restart the system.
If none of the above solutions works, contact your
local authorized dealer for assistance.

Keypad error when reading AC

motor drive data

Keypad cannot read any data sent from the VFD.

1. Verify that the keypad is properly connected to
the motor drive by a communication cable such
as RJ45.

2. Press RESET to clear the errors.

3. Shut down the system, wait for ten minutes, and
then restart the system.

If none of the above solutions works, contact your
local authorized dealer for assistance.

Keypad CPU error

A serious error in the keypad’s CPU.
Check for any problem on CPU clock.
Check for any problem on Flash IC.
Check for any problem on RTC IC.
Verify that the communication quality of the
RS-485 cable is good.
5. Shut down the system, wait for ten minutes, and
then restart the system.
If none of the above solutions works, contact your

hprob-~

local authorized dealer for assistance.
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Warning Codes

LCD Display * Description

Corrective Actions

Modbus function code error

Motor drive does not accept the communication
command sent from the keypad.

1. Verify that the keypad is properly connected to
the motor drive by a communication cable such
as RJ45.

2. Press RESET to clear the errors.

If none of the above solutions works, contact your
local authorized dealer for assistance.

Modbus data address error

Motor drive does not accept the
communication address.

1. Verify that the keypad is properly connected to
the motor drive by a communication cable such
as RJ45.

2. Press RESET to clear the errors.

If none of the above solutions works, contact your

local authorized dealer for assistance.

keypad’s

Modbus data value error

Motor drive does not accept the communication data
sent from the keypad.

1. Verify that the keypad is properly connected to
the motor drive by a communication cable such
as RJ45.

2. Press RESET to clear the errors.

If none of the above solution works, contact your local
authorized dealer for assistance.

Modbus slave drive error

Motor drive cannot process the communication
command sent from the keypad.

1. Verify that the keypad is properly connected to
the motor drive by a communication cable such
as RJ45.

2. Press RESET to clear the errors.

3. Shut down the system, wait for ten minutes, and
then restart the system.

If none of the above solutions works, contact your
local authorized dealer for assistance.

Modbus transmission time-out

Motor drive does not respond to the communication
command sent from the keypad.

1. Verify that the keypad is properly connected to
the motor drive by a communication cable such
as RJ45.

2. Press RESET to clear the errors.

3. Shut down the system, wait for ten minutes, and
then restart the system.

If none of the above solutions works, contact your
local authorized dealer for assistance.

Object not supported by
TPEditor

If none of the above solution works, contact your local
authorized dealer.

Keypad’s TPEditor uses an unsupported object.

1. Verify that the TPEditor is not using an unsupported
object or setting. Delete unsupported objects and
unsupported settings.

2. Re-edit the object in the TPEditor, and then
download it to the keypad.

If none of the above solutions works, contact your
local authorized dealer for assistance.

(I=pNOTE| The warning code CExx only occurs when the communication problem is between the drive
and the keypad. It has nothing to do with the drive and other devices. Note the warning code

description to find the cause of the error if CExx appears.
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These faults occur when KPC-CCO01 cannot perform the command after clicking the ENTER key in the

copy function.

To be saved in the parameter file 1 of KPC-CCO1

Fault code description —

Chapter 7 Optional Accessories | MS300

The current position where the fault
occurs on the parameter.

Fault code

LCD Display *

Description

Corrective Actions

Parameter and file are read-only

The parameter/file is read-only and cannot be written
to.

1. Verify the specification in the user manual.
If this solution does not work, contact your local
authorized dealer for assistance.

Fail to write parameter and file

An error occurred while writing to a parameterf/file.
1. Check for any problem on Flash IC.
2. Shut down the system, wait for ten minutes, and
then restart the system.
If this solution does not work, contact your local
authorized dealer for assistance.

AC motor drive is in operating
status

A setting cannot be changed while the motor drive is
in operation.

1. Verify that the drive is not in operation.
If this solution does not work, contact your local
authorized dealer for assistance.

AC motor drive parameter is
locked

A setting cannot be changed because a parameter is
locked.
1. Check if the parameter is locked. If it is locked,
unlock it and try to set the parameter again.
If this solution does not work, contact your local
authorized dealer for assistance.

AC motor drive parameter is
changing

A setting cannot be changed because a parameter is
being modified.

1. Check if the parameter is being modified. If it is
not being modified, try to change that parameter
again.

If this solution does not work, contact your local
authorized dealer for assistance.

Fault code is not cleared

A setting cannot be changed because an error has
occurred in the motor drive.
1. Check if an error occurred in the motor dive. If
there is no error, try to change the setting again.
If this solution does not work, contact your local
authorized dealer for assistance.

Warning code is not cleared

A setting cannot be changed because of a warning
message given to the motor drive.
1. Check if there is a warning message given to the
motor drive.
If this solution does not work, contact your local
authorized dealer for assistance.

File type mismatch

Data to be copied are not the correct type, so the
setting cannot be changed.
1. Check if the products’ serial numbers to be
copied are in the same category. If they are in
the same category, try to copy the setting again.
If this solution does not work, contact your authorized
dealer for assistance.
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LCD Display *

Description

Corrective Actions

File is locked with password

A setting cannot be changed because some data are
locked.

1. Check if the data are unlocked or able to be
unlocked. If the data are unlocked, try to change
the setting again.

2. Shut down the system, wait for ten minutes, and
then restart the system.

If none of the above solutions works, contact your
authorized dealer for assistance.

File password mismatch

A setting cannot be changed because the password is
incorrect.
1. Check if the password is correct. If the password
is correct, try to change the setting again.
2. Shut down the system, wait for ten minutes, and
then restart the system.
If none of the above solutions works, contact your
authorized dealer for assistance.

File version mismatch

A setting cannot be changed because the version of
the data is incorrect.

1. Check if the version of the data matches the
motor drive. If it matches, try to change the
setting again.

If this solution does not work, contact your authorized
dealer for assistance.

AC motor drive copy function

time-out

A setting cannot be changed because the data
copying time-out expired.
1. Try copying the data again.
2. Check if copying data is authorized. If it is
authorized, try to copy the data again.
3. Shut down the system, wait for ten minutes, and
then restart the system.
If none of the above solutions works, contact your

authorized dealer for assistance.

% The content in this section only applies to the KPC-CCO01 keypad V1.01 and later versions..
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7-14-5 Unsupported Functions when Using TPEditor with the KPC-CCO01

1. Local Page Setting and Global Setting functions are not supported.

{wwww
DeEdcs i nmPnDg as 4 o =TI
Bagn-a%agn R ANORGSDQW|+2aaAlfcalh
ANOBOOrooodl——=-

2. In the Communication menu, Read from TP function is not supported.

Ele Ede Yew Lompile Qfect |ocslPage . | Communication ool Yindow Help -
Ju‘:!!@ﬂsa.nguuﬂq n,ng t<a o =T
LR D "Ill..‘ﬂﬂﬂﬂﬂﬁm' Wraeto TP Fllf-f'*_ﬁ

NOBOSr 0000 ————

3. In the RTC Display Setting, you cannot change the Refer Device.

—Refer Device
Frame Settig :
ID[. _I Font Setting Ijxg j
=

~Time Association —— | ‘Hignment IAHgﬂLEﬂ
¥ TF Time

¥ Time " Day " Date
" FLC Time
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Chapter 8 Option Cards

8-1

8-2

8-3

8-6

8-7

8-8

Option Card Installation

CMM-PDO02 -- cCommunication Extension Card, PROFIBUS DP
CMM-DNO2 -- communication Extension Card, DeviceNet
CMM-EIPO2 -- communication Extension Card, EtherNet/IP
CMM-COPO02 -- communication Extension Card, CANopen
CMM-ECO02 -- communication Extension Card, EtherCAT
EMM-BPSO02 -- +24 v Power Card

Delta Standard Fieldbus Cables
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The option cards in this chapter are optional accessories. Select the applicable option cards for
your motor drive, or contact your local distributor for suggestions. The option cards can significantly
improve the efficiency of the motor drive. To prevent damage to the motor drive during installation, remove
the digital keypad and the cover before wiring.

8-1 Option Card Installation

Mounting Position of Option Cards

Frame A-D Frame E and F
Mounting position 1, 2 (Option card mounting box) Mounting position 1

=

| — Position 1

| — Position 1 . .

|_— Position 2

(Option card mounting box)

Figure 8-1 Figure 8-2
Note: Frame E and F does not support a second option card installation, so there is no mounting position 2.

The Wiring of Option Cards

MS300 control board connector Option card connector

I

Figure 8-4

D)

it RIL1 7 T/L 1 V WIT3

| D | S
\@@7 DC-[pee| +2I[E’»1H &

Figure 8-3
Attention: Do NOT misuse the cables for the communication cards and the cables for the power card. You must
read the descriptions on the cables before wiring.
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® Communication Card Cables

To correctly use the communication cards, you must purchase the communication card along with
the connection cables. Check your communication card models first. Then, select your applicable
connection cables according to the mounting positions by different frames. Two cable length are available
for your choice. See the table below to select your applicable communication card cables.

Communication CMM-DNO02, CMM-EIP02,
CMM-ECO02
Card CMM-PD02, CMM-COP02
. Mounting Position 1 Mounting Position 2 Mounting Position 1 Mounting Position 2
rame
Cable Model# Cable Model# Cable Model# Cable Model#
A CBM-CCO1A CBM-CLO1A
5 CBM-CLO1A CBM-CLO1A
C CBM-CCO02A CBM-CL02A
D
= CBM-CL02A CBM-CL02A
N/A N/A
F
=M NOTE|

An option card mounting box is included upon purchasing the communication card CMM-ECO02, you need
to purchase it with CBM-CLO1A or CBM-CL02A

CBM-CLO1A core
CBM-CCO01A Y l [ —
[ [ s
Figure 8-5
CBM-CLO02A core

E

Figure 8-6
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® Power Card Cables

An option card mounting box and cables with two different length are included when you purchase the
power card EMM-BPS02 (DC 24 V backup power supply card), so you do not need to purchase it with the
connection cables. “BPS use only” and “# S” or “# L” are marked on the EMM-BPS02 power card cable.
See the table below to select your applicable power card cables according to different mounting positions.

Power Card EMM-BPS02
Mounting Position 1 Mounting Position 2
Frame
Cable Model# Cable Model#
A #S
#S
B
C #L
D
#L
E
N/A
F
#S core
i / Rpr—
E BPSuEeon\y Eﬂ
Figure 8-7
#L
/core
,f;i{é] Eﬂ»—‘j—w‘
F = - — JD
— BPS use only
Figure 8-8
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Option Card Mounting Position 1

Installation method: Back-mount the option card by connecting flat cables to the control board.

1.
2.

.

B

o

™~

Turn off the power of the motor drive, and then remove the front cover, as shown in Figure 8-9.
Assemble the connection cable: Connect the connector at one end of the connection cable to the
control board connector. Refer to Section 8-1 The Wiring of Option Cards for more information on
connection methods.

Assemble the supported frame of the option card: Aim the two clips at the two slots on the motor drive,
and then press downward to have the two clips engage the slots, as shown in Figure 8-10.
Assemble the connection cable: Connect the connector at the other end of the connection cable to
the connector of the option card.

Assemble the option card: Have the terminal block and connector of the option card face downward,
aim the two holes of the option card to the position column and press downward so that the three
clips engage the option card, as shown in Figure 8-11.

Make sure that three clips properly engage the option card and then tighten the screws (suggested
torque value: 4—6 kg-cm [3.5-5.2 Ib-in.] [0.39-0.59 Nm]), as shown in Figure 8-12.

Assembly is completed, as shown in Figure 8-13.

(Take communication card as an example)

Figure 8-9

Position Column _~

Position
Column

W

TR,
N PRCU pm'y

Figure 8-11

Figure 8-13

8-5



Chapter 8 Option Cards | MS300

Option Card Mounting Position 2 (Frame A-D)
Installation method: Front-mount the option card by connecting flat cables to the control board.

1.
2.

Turn off the power of the motor drive and then remove the front cover, as shown in Figure 8-14.
Assemble the option card: Detach the upper cover of the mounting box for the option card by slipping
and make the terminal block and connector of the option card face upward. Fix the front end of the
option card to the slots, and then rotate it, as shown in the Figure 8-15.

Make sure that two clips properly engage the option card on the backside, and then tighten the
screws (suggested torque value: 4—6 kg-cm [3.5-5.2 Ib-in.] [0.39-0.59 Nm]), as shown in Figure
8-16.

Assemble the connection cable: Connect the connector at one end of the connection cable to the
control board connector. Refer to Section 8-1 The Wiring of Option Cards for more information on
connection methods.

Attach the front cover of the drive.

Assemble the connection cable: Connect the connector at the other end of the connection cable to
the connector of the option card.

Attach the upper cover to the mounting box for the option card, as shown in Figure 8-17.

Assemble the mounting box for the option card: Aim the four clips of the mounting box for the option
card at the slots on the upper cover of the motor drive, and then press downward to have the four
clips engage the slots, as shown in the Figure 8-18.

Assembly is completed, as shown in Figure 8-19.

"“
_

ESSTTSY

Figure 8-14

. %]d option card connector

VAV

QAR

LY

Y)Y
V)il
= = /AN
A/
25 7 7 /
A 7\ g 7/ //
. /
Uiz X Q Y
IY/ e X V/ {
A 4
X N
S a
/[ —
M\
= g )
ETS \ /
A\ =<\
. — 4

Figure 8-17 Figure 8-19
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® You must ground the option cards as listed below when wiring. The ground terminal is included in the

option card package, as shown in Figure 8-20.

2B o

CMM-PDO02
CMM-DNO02
CMM-EIP02
CMM-COPO02
CMM-ECO02
EMM-BPS02

® Installation of the ground terminal:

Figure 8-20

The B end of the grounding wire connects to the ground terminal block of the option card, as the

No.6 shows in Figure 8-21 (see Chapter 8 for the ground terminal block position of other option

cards). The A end of the grounding wire connects to the drive’s PE, as the circles show in Figure
8-22 and Figure 8-23.

]
Volpodt, 14

O
5(NET1)
5(NET2)
Figure 8-21
Frame D-F

Figure 8-22
Frame |Screw Spec. Torque (£10%) Frame |Screw Spec. Torque (£10%)
A M3.5 9 kg-cm [7.8 Ib-in] [0.88 Nm] D M4 20 kg-cm [17.4 Ib-in] [1.96 Nm]
B M4 15 kg-cm [13.0 Ib-in] [1.47 Nm] E M5 25 kg-cm [21.7 Ib-in] [2.45 Nm]
C M4 20 kg-cm [17.4 Ib-in] [1.96 Nm] F M4 20 kg-cm [17.4 1b-in] [1.96 Nm]
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8-2 CMM-PD02

B Product Profile

Wire gauge: 0.25-0.5 mm?[24—-20 AWG]
Stripping length: 7-8 mm

Screw torque: 2 kg-cm / [1.7 Ib-in.] / [0.2 Nm]

B Features

Supports PZD control data exchange.
Supports PKW access AC motor drive parameters.
Supports user diagnosis function.

>N

Auto-detects baud rates; supports a maximum of 12 Mbps.

(NET1)
5(NET2)

1.
2.
3
4.

5.

6.

Screw fixing hole
Positioning hole
AC motor drive
connection port
Communication
port

Indicator

NET1, NET2
Ground terminal
block

m Specifications

PROFIBUS DP Connector

Interface

DB9 connector

Transmission method

High-speed RS-485

Transmission cable

Shielded twisted-pair cable

Electrical isolation

500 Voc

Communication

Message type Cyclic data exchange
Module name CMM-PD02
GSD document DELAO8DB.GSD
Product ID 08DB (HEX)

Serial transmission speed

supported (auto-detection)

9.6 kbps; 19.2 kbps; 93.75 kbps; 187.5 kbps; 500 kbps; 1.5 Mbps; 3 Mbps;
6 Mbps; 12 Mbps (bits per second)

Electrical Specification

Power supply voltage

15 Vbc (supplied by the AC motor drive)

Insulation voltage 500 Voc
Power consumption 1TW
Weight 289
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Noise immunity

ESD (IEC 61800-5-1, IEC 6100-4-2)

EFT (IEC 61800-5-1, IEC 6100-4-4)

Surge Test (IEC 61800-5-1, IEC 6100-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 6100-4-6)

Operation / storage

Operation: -10-50°C (temperature), 90% (humidity)
Storage: -25-70°C (temperature), 95% (humidity)

Shock / vibration International standards:
resistance IEC 61131-2, IEC 68-2-6 (TEST Fc)/ IEC 61131-2 & IEC 68-2-27(TEST Ea)
Installation

PROFIBUS DP Connector

PIN Signal Definition
1 - Not defined
2 - Not defined
3 Rxd / Txd-P Sending / receiving data P(B) 9 S
4 - Not defined
5 DGND Data reference ground
6 VP Power voltage — positive 5 1
7 - Not defined
8 Rxd / Txd-N Sending / receiving data N(A)
9 - Not defined

LED Indicator & Troubleshooting

There are two LED indicators on the CMM-PD02: POWER LED and NET LED. POWER LED displays the

status of the working power. NET LED displays the connection status of the communication.

POWER LED

LED status

Indication

Corrective Action

Green light on

Power supply in normal status.

No action is required.

Check if the connection between the CMM-PDO02

off No power and the AC motor drive is normal.
NET LED
LED status Indication Corrective Action

Green light on

Normal status

No action is required.

The CMM-PDO02 is not connected to

Red light on PROFIBUS DP bus. Connect the CMM-PDO02 to the PROFIBUS DP bus.
Red light Invalid PROFIBUS communication Set the PROFIBUS address of the CMM-PD02
flashes address between 1-125 (decimal).

Orange light The CMM-PDO02 fails to Switch off the power and check whether the
flaghesg communicate with the AC motor CMM-PDO02 is correctly installed and normally

drive.

connected to the AC motor drive.
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8-3 CMM-DNO02

B Product Profile

2 1. Screw fixing
hole

2. Positioning hole

3. AC motor drive
connection port
Communication

(NET1)  Port
5(NET2) 5, Indicator
@@@@@@@@@@ o NET1, NET2
R R = : " 6 Ground
Sg| goggql s terminal block

Wire gauge: 0.25-0.5 mm?[24—-20 AWG]
Stripping length: 7-8 mm
Screw torque: 2 kg-cm / [1.7 Ib-in.] / [0.2 Nm]

B Features

1.

o N

Based on the high-speed communication interface of Delta’s HSSP protocol, the AC motor drive
can be controlled in real-time.

Supports Group 2 only connection and polling I/0O data exchange.

For 1/0O mapping, supports a maximum of 32 words input and 32 words output.

Supports EDS file configuration in DeviceNet configuration software.

Supports all baud rates on DeviceNet bus: 125 kbps, 250 kbps, 500 kbps and extendable baud
rate mode.

Node address and baud rate can be set in the AC motor drive.

Power is supplied from the AC motor drive.

m Specifications

DeviceNet Connector

Interface 5-PIN open pluggable connector. PIN interval: 5.08 mm

Transmission method CAN

Transmission cable Shielded twisted-pair cable (with 2 power cables)

Transmission speed 125 kbps, 250 kbps, 500 kbps and extendable baud rate mode

Network protocol DeviceNet protocol

AC Motor Drive Connection Port

Interface 24 PIN communication terminal

Transmission method SPI communication

1. Communication module communicates with the AC motor drive through
this port.

Terminal function

2. The AC motor drive supplies power to communication module through this

port.

Communication protocol | Delta HSSP protocol
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Power supply voltage

15 Vbc (supplied by the AC motor drive)

Insulation voltage 500 Voc
Communication cgble 0.85W
power consumption
Power consumption 1TW
Weight 23 g

Environment

Noise immunity

ESD (IEC 61800-5-1, IEC 6100-4-2)

EFT (IEC 61800-5-1, IEC 6100-4-4)

Surge Test (IEC 61800-5-1, IEC 6100-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 6100-4-6)

Operation / storage

Operation: -10-50°C (temperature), 90% (humidity)
Storage: -25—-70°C (temperature), 95% (humidity)

Shock / vibration

resistance

International standards:

IEC 61800-5-1, IEC 60068-2-6 / IEC 61800-5-1, IEC 60068-2-27

DeviceNet Connector

PIN Signal Color Definition -
1 V+ Red 24 Vnc o ! 1
2 White Signal+ °¢ i,
3 - Ground o< 4
4 Blue Signal- j 5
5 V- Black oV s

LED Indicator & Troubleshooting

There are two LED indicators on the CMM-DNO2: NS LED and MS LED. NS LED and MS LED
are dual-color LEDs, displaying the connection status and error messages of the communication

module.
NS LED
LED status Indication Corrective Action
1. Check the power to the CMM-DNO2 and see if
the connection is normal.
Off No power supply or the CMM-DNO2 | 2. Make sure there is at least one node on the

does not pass the MAC ID test. bus.

3. Check if the baud rate of the CMM-DNO2 is the
same as that of the other nodes.

Green light | The CMM-DNO2 is on-line but does
flashes not connect to the master.

1. Configure the CMM-DNO2 to the scan list of the
master.

2. Re-download the configured data to the master.
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Green light on

The CMM-DNO2 is on-line and
normally connects to the master.

No action is required.

LED status Indication Corrective Action
Red light The CMM-DNO2 is on-line, but I/10O 1. Check if the network connection is normal.
flashes connection is timed-out. 2. Check if the master operates normally.
1. Make sure all MAC IDs on the network are
unique.
1. Broken communication 2. Check if the network installation is normal.
Red liaht on 2. MAC ID test failure 3. Check if the baud rate of the CMM-DNO2 is the
9 3. No network power supply. same as that of the other nodes.
4. CMM-DNO2 is off-line. 4. Check if the node address of the CMM-DNO2 is
illegal.
5. Check if the network power supply is normal.
MS LED
LED status Indication Corrective Action
Off No power supply or device is off-line Chegk the power supply of the CMM-DNO02 and
see if the connection is normal.
G:cleaesr;]gght Waiting for I/O data Switch the master PLC to RUN status.

Green light on

I/O data is normal

No action is required.

Red light Mabping error 1. Reset the CMM-DNO2.
flashes pping 2. Re-power the AC motor drive.
1. See the fault codes displayed on the keypad
) and find the causes.
Red lighton | Hardware error 2. Return the unit to the factory for repair if
necessary.
If the flashing lasts for a long period of time, turn
Orange light | The CMM-DNO2 is connecting with | off the power to check if the CMM-DNO2 and the
flashes the AC motor drive. AC motor drive install correctly and are normally

connected to each other.
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8-4 CMM-EIP02

B Product Profile

Screw fixing hole
Positioning hole
AC motor drive
connection port
Communication
port

Indicator

NET1, NET2
Ground terminal
block

-------
i

D | <o 16
RTIIN
TN

4

Wire gauge: 0.25-0.5 mm? [24-20 AWG]
Stripping length: 7-8 mm
Screw torque: 2 kg-cm / [1.7 Ib-in.] / [0.2 Nm]

B Features

Supports Modbus TCP and EtherNet/IP protocol

32 / 32 words parameter reading / writing correspondence
User-defined corresponding parameters

MDI / MDI-X auto-detect

E-mail alarm

2 i

IP filter simple firewall function

m Specifications

Network Interface

Interface RJ45 with Auto MDI / MDIX

Number of ports 1 Port

Transmission method IEEE 802.3, IEEE 802.3u

Transmission cable Category 5e shielding 100 M

Transmission speed 10/100 Mbps Auto-Detect

ICMP, IP, TCP, UDP, DHCP, HTTP, SMTP, Modbus over TCP/IP, EtherNet/IP,

Network protocol
Delta Configuration

Electrical Specification

Power supply voltage 15 Vbce
Insulation voltage 500 Voc
Power consumption 0.8W
Weight 25¢
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Environment

Noise immunity

ESD (IEC 61800-5-1, IEC 61000-4-2)

EFT (IEC 61800-5-1, IEC 61000-4-4)

Surge Test (IEC 61800-5-1, IEC 61000-4-5)

Conducted Susceptibility Test (IEC 61800-5-1, IEC 61000-4-6)

Operation / storage

Operation: -10-50°C (temperature), 90% (humidity)
Storage: -25-70°C (temperature), 95% (humidity)

Shock / vibration resistance

International standards:

IEC 61800-5-1, IEC 60068-2-6 / IEC 61800-5-1, IEC 60068-2-27

B Insta

llation

Connecting the CMM-EIP02 to the Network

1. Turn off the power of the drive.
2. Open the front cover of the drive.
3. Connect the CAT-5e network cable to the RJ45 port of the (Bl ﬁ ﬂ@
CMM-EIP02 (as shown in the right figure). o "
RJ45 PIN Definition
PIN | Signal Definition PIN | Signal Definition
1 Txt Positive po!e for data 5 _ N/C
transmission
5 Txe Negative pqle for data 6 Rx- Negative polfa for data DM—MH
transmission reception
3 Rx+ Positive poI<=T for data 7 _ N/C 8-—1
reception
4 - N/C 8 - N/C

m  VFD-MS300 Communication Parameter Settings when Connecting to Ethernet

When you connect the VFD-MS300 to Ethernet, set up the communication parameters based
on the table below. The Ethernet master reads and writes the frequency command words and
operation command words after you set the communication parameters.

Parameters Function Current Setting Value Description

Master frequency The frequency command is controlled by
00-20 8 o

command source the communication card.

Operation The operation command is controlled by
00-21 5 L

command source the communication card.

Communication The decoding method for Delta AC motor
09-30 : 0 X

decoding method drive.

' . 0: Static IP

09-75 IP configuration 0 1: Dynamic IP (DHCP)
09-76 IP address 1 192 IP address 192.168.1.5
09-77 IP address 2 168 IP address 192.168.1.5
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Parameters Function Current Setting Value Description
09-78 IP address 3 1 IP address 192.168.1.5
09-79 IP address 4 5 IP address 192.168.1.5
09-80 Netmask 1 255 Netmask 255.255.255.0
09-81 Netmask 2 255 Netmask 255.255.255.0
09-82 Netmask 3 255 Netmask 255.255.255.0
09-83 Netmask 4 0 Netmask 255.255.255.0
09-84 Default gateway 1 192 Default gateway 192.168.1.1
09-85 Default gateway 2 168 Default gateway 192.168.1.1
09-86 Default gateway 3 1 Default gateway 192.168.1.1
09-87 Default gateway 4 1 Default gateway 192.168.1.1

LED Indicator & Troubleshooting

There are two LED indicators on the CMM-EIP02: POWER LED and LINK LED. POWER LED
displays the status of the working power. LINK LED displays the connection status of the
communication.

LED Indicators

LED Status Indication Corrective Action

On Power supply in normal status | No action is required.
POWER Green
Off No power supply Check the power supply.
on Network connection in normal No action is required.
status

LINK Green | Flashes | Network in operation No action is required.

Off Network not connected Check if the network cable is
connected.
Troubleshooting
Abnormality Cause Corrective Action

POWER LED off

The AC motor drive is not
powered.

Check the power of the AC motor drive, and see if
the power supply is normal.

The CMM-EIP02 is not
connected to the AC motor
drive.

Ensure that the CMM-EIP02 is connected to the
AC motor drive.

The CMM-EIP02 is not
connected to network.

Ensure that the network cable is correctly
connected to network.

LINK LED off
Poor contact to the RJ45 Ensure that the RJ45 connector is connected to
connector the Ethernet port.
The CMM-EIPO02 is not Ensure that the CMM-EIPO02 is correctly connected
connected to the network. to the network.

Cannot find

communication card The PC and the CMM-EIP02

are in different networks and
blocked by network firewall.

Search by IP or set up relevant settings using the
AC motor drive keypad.
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Abnormality

Cause

Corrective Action

Cannot open
CMM-EIP02 setup

page

The CMM-EIP02 is not
connected to the network.

Ensure that the CMM-EIPO02 is correctly connected
to the network.

Incorrect communication
setting in DCISoft

Ensure that the communication setting in DCISoft
is set to Ethernet.

The PC and the CMM-EIP02
are in different networks and
blocked by network firewall.

Set up with the AC motor drive keypad.

The CMM-EIP02
setup page opens
successfully but
webpage monitoring
is unavailable

Incorrect network setting in
the CMM-EIP02

Check if the network setting for the CMM-EIP02 is
correct. For the Intranet setting in your company,
please consult your IT staff. For the Internet
setting at home, please refer to the network setting
instructions provided by your ISP.

Cannot send e-mails

Incorrect network setting in
the CMM-EIP02

Check if the network setting for the CMM-EIP02 is
correct.

Incorrect mail server setting

Confirm the |IP address for the SMTP-Server.
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8-5 CMM-COPO02

B Product Profile

Screw fixing hole

2. Positioning hole
1 ’ 3. AC motor drive
) 5 connection port
. 4. Communication
port
Indicator
= [E3 NET1, NET2
SRS - 6. Ground terminal
PRV block
Wire gauge: 0.25-0.5 mm?[24—-20 AWG]
Stripping length: 7-8 mm
Screw torque: 2 kg-cm / [1.7 Ib-in.] / [0.2 Nm]
B RJ45 Pin Definition
PIN Signal Definition
1 CAN_H CAN_H bus line (dominant high)
[a~11] 2 CAN_L CAN_L bus line (dominant low)
Socket 3 CAN_GND | Ground/0V/V-
7 CAN_GND Ground /0 V / V-
m  Specifications
Interface RJ45
Number of ports 2 Port
Transmission method CAN

Transmission cable

CAN standard cable

Transmission speed

1 Mbps; 500 kbps; 250 kbps; 125 kbps; 100 kbps; 50 kbps

Communication protocol

CANopen protocol

Terminating resistance

CMM-COPO02 contains terminal resistance accessories.

when using CMM-COPO02.

Install the terminal resistance accessories to one of the network connectors

m  CANopen Communication Cable

-

.

1
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L
Title Part No.
mm inch
1 UC-CMCO003-01A 300 11.8
2 UC-CMCO005-01A 500 19.6
3 UC-CMCO010-01A 1000 39
4 UC-CMC015-01A 1500 59
5 UC-CMCO020-01A 2000 78.7
6 UC-CMCO030-01A 3000 118.1
7 UC-CMCO050-01A 5000 196.8
8 UC-CMC100-01A 10000 393.7
9 UC-CMC200-01A 20000 787.4
m  CANopen Dimension
Model: TAP-CNO3 Unit: mm [inch]
66.50[2.62]
- ﬂ T - _
- 1 =l I
s 4 s I [
I? | [
; L LS/

J=NOTE|

For details on how to operate the CANopen communication card, refer to the CANopen operation manual or

download the related manuals from Delta’s website at http://www.delta.com.tw/industrialautomation/.
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8-6 CMM-ECO02

B Product Profile

Screw fixing hole
Positioning hole

AC motor drive
connection port
Communication port
Indicator

+24V terminal

block

5(L/AOUT
5(L/AIN
5(ERR
5(RUN

6

Wire gauge: 0.25-0.5 mm? [24-20 AWG]
Stripping length: 7-8 mm
Screw torque: 2 kg-cm / [1.7 Ib-in.] / [0.2 Nm]

B Features

Supports speed mode
Supports standard CANopen CiA 402 decoding (CoE)
Supports reading and writing parameters

=

Supports stop during disconnection

m Specifications

Network Interface

Interface RJ45

Number of ports 2 ports

Transmission method IEEE 802.3, IEEE 802.3u

Transmission cable Category 5e shielding 100M

Transmission speed 100 Mbps
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8-7 EMM-BPS02

B Product Profile

Screw fixing hole
Positioning hole
AC motor drive
connection port
+24 V terminal
block

Wire gauge: 0.25-0.5 mm? [24-20 AWG]
Stripping length: 7-8 mm
Screw torque: 2 kg-cm / [1.7 Ib-in.] / [0.2 Nm]

B Features

1. Provides external power supply
2. Supports 24 Vpc input.
3. Supports parameter reading and writing and status monitoring of the drive.

m Specifications

When the drive is only powered by the EMM-BPS02, the EMM-BPS02 ensures the communication

works normally, and supports all communication cards and the following functions.
Parameter reading and writing

Keypad display

Keys on the keyboard panel (except the RUN key)

Analog input with +10 V terminal supply power

Multi-function inputs (FWD, REV, MI1-MI7) with +24 V terminal or external power supply
Relay output

Pulse sequence frequency command
The following functions does not support:

B DFM digital frequency signal output

B AFM multi-function analog voltage output
B PLC functions
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8-8 Delta Standard Fieldbus Cables

Delta Cables Part Number Description Length
UC-CMCO003-01A CANopen cable, RJ45 connector 0.3m
UC-CMCO005-01A CANopen cable, RJ45 connector 0.5m
UC-CMCO010-01A CANopen cable, RJ45 connector Tm
CANopen Cable / UC-CMCO015-01A CANopen cable, RJ45 connector 1.5m
Digital Keypad RJ45 UC-CMCO020-01A | CANopen cable, RJ45 connector 2m
Extension Lead UC-CMC030-01A | CANopen cable, RJ45 connector 3m
UC-CMCO050-01A CANopen cable, RJ45 connector 5m
UC-CMC100-01A CANopen cable, RJ45 connector 10m
UC-CMC200-01A CANopen cable, RJ45 connector 20 m
UC-DNO01Z-01A DeviceNet cable 305 m
DeviceNet Cable
UC-DNO01Z-02A DeviceNet cable 305 m
UC-EMCO003-02A Ethernet / EtherCAT cable, Shielding 0.3m
UC-EMCO005-02A Ethernet / EtherCAT cable, Shielding 0.5m
UC-EMCO010-02A Ethernet / EtherCAT cable, Shielding 1m
Ethernet / EtherCAT Cable UC-EMCO020-02A Ethernet / EtherCAT cable, Shielding 2m
UC-EMC050-02A Ethernet / EtherCAT cable, Shielding 5m
UC-EMC100-02A Ethernet / EtherCAT cable, Shielding 10m
UC-EMC200-02A Ethernet / EtherCAT cable, Shielding 20m
PROFIBUS Cable UC-PF01Z-01A PROFIBUS DP cable 305m
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230V Models

460V Models

575V Models

General Specifications

Environment for Operation, Storage and Transportation

Derating for Ambient Temperature, Altitude and Carrier Frequency
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9-1 115V Models

115V models one-phase (without built-in filter)

Frame A Cc
ANSAA
Model VFD_ _ _ _ __ _ EN:AA 1A6MS11 2A5MS11 4A8MS11
Applicable Motor Output [kW] 0.2 0.4 0.75
Applicable Motor Output [HP] 1/4 1/2 1
< | Rated Output Capacity [kVA] 0.6 1.0 1.8
E‘ Rated Output Current [A] 1.6 25 4.8
E_ Carrier Frequency [kHz] 2—15 (Default: 4)
g 1%3‘ Rated Output Capacity [kVA] 0.7 1.0 2.1
Rated Output Current [A] 1.8 2.7 5.5
E Carrier Frequency [kHz] 2-15 (Default: 4)
Rated Input Heavy Duty 6.0 94 18
_ | Current[A] Normal Duty 6.8 10.1 20.6
§ Rated Voltage / Frequency One-phase 100-120 Vac (-15-10%), 50/60 Hz
- Mains Input Voltage Range [Vac] 85-132
Mains Frequency Range [HZ] 47-63
Weight [kg] 0.65 0.74 1.24
Cooling Method Convective cooling Fan cooling
EMC Filter Optional
IP Rating VFD_ _ _ __ _ __. ANSAA: IP20
VFD_ _ _____ _| ENSAA : IP40*

Table 9-1

(JEmMNOTE |

B |P40*: The IP ratings of the wiring area (main circuit terminals and control terminals for frame A/B/C/D/E/F) and the vent near the capacitor
(frame C/D/E/F) are both 1P20.

B The value of the carrier frequency is a factory default. Decrease the current value if you need to increase the carrier frequency. Refer to
Section 9-7 Derating for Ambient Temperature and Altitude for details.

B For shock or impact load applications, select a drive with a larger capacity model.
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230V models one-phase (without built-in filter)
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Frame A B C
Model VFD_ _ _ _ __ _ 2:2:: 1A6MS21 2A8MS21 4A8MS21 7A5MS21 11AMS21
Applicable Motor Output [kW] 0.2 0.4 0.75 1.5 2.2
Applicable Motor Output [HP] 1/4 1/2 1 2 3
< | Rated Output Capacity [kVA] 0.6 1.1 1.8 29 4.2
%‘ Rated Output Current [A] 1.6 2.8 4.8 7.5 11
é_ Carrier Frequency [kHz] 2—15 (Default: 4)
g 1%3‘ Rated Output Capacity [kVA] 0.7 1.2 1.9 3.2 4.8
Rated Output Current [A] 1.8 3.2 5 8.5 12.5
E Carrier Frequency [kHz] 2-15 (Default: 4)
Rated Input Heavy Duty 5.1 7.3 10.8 16.5 24.2
_ | Current[A] Normal Duty 5.8 8.3 11.3 18.5 275
é Rated Voltage / Frequency One-phase 200-240 Vac (-15-10%), 50/60 Hz
~ | Mains Input Voltage Range [Vac] 170-265
Mains Frequency Range [HZ] 47-63
Weight [kg] 0.65 0.76 0.95 1.24
Cooling Method Convective cooling Fan cooling
EMC Filter Optional
IP Rating VFD_ _ ___ ___. ANSAA : IP20
VFD__ ______| ENSAA : IP40*
230V models one-phase (with built-in filter)
Frame B C
Model VFD_ _ _ _ _ _ _ ‘ AFSAA 1A6MS21 2A8MS21 4A8MS21 7A5MS21 11AMS21
Applicable Motor Output [kW] 0.2 0.4 0.75 1.5 2.2
Applicable Motor Output [HP] 1/4 1/2 1 2 3
< | Rated Output Capacity [kKVA] 0.6 1.1 1.8 29 4.2
j% Rated Output Current [A] 1.6 28 4.8 7.5 11
é Carrier Frequency [kHz] 2—-15 (Default: 4)
g 1%3‘ Rated Output Capacity [kVA] 0.7 1.2 1.9 3.2 4.8
Rated Output Current [A] 1.8 3.2 5 8.5 12.5
E Carrier Frequency [kHz] 2—-15 (Default: 4)
Rated Input Heavy Duty 5.1 7.3 10.8 16.5 24.2
. | Current[A] Normal Duty 5.8 8.3 11.3 18.5 275
é— Rated Voltage / Frequency One-phase 200-240 Vac (-15-10%), 50/60 Hz
" | Mains Input Voltage Range [Vac] 170-265
Mains Frequency Range [HZz] 47-63
Weight [kg] 1.32 | 1.8
Cooling Method Cc;r;\éiizve Fan cooling
EMC Filter Built-in
IP Rating IP20
Table 9-2
i=Hvore

B |P40*: The IP ratings of the wiring area (main circuit terminals and control terminals for frame A/B/C/D/E/F) and the vent near the capacitor

(frame C/D/E/F) are both 1P20.

B The value of the carrier frequency is a factory default. Decrease the current value if you need to increase the carrier frequency. Refer to
Section 9-7 Derating for Ambient Temperature and Altitude for details.
B For shock or impart load applications, select a drive with a higher capacity model.
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230V models three-phase (without built-in filter)

Frame A B C
Model VFD_ _ _ _ _ _ _ 2:2:: 1A6MS23 2A8MS23 4A8MS23 7A5MS23 11AMS23
Applicable Motor Output [kW] 0.2 0.4 0.75 1.5 22
Applicable Motor Output [HP] 1/4 1/2 1 2 3
< | Rated Output Capacity [kKVA] 0.6 1.1 1.8 29 4.2
j% Rated Output Current [A] 1.6 2.8 4.8 7.5 11
g Carrier Frequency [kHz] 2—-15 (Default: 4)
S § Rated Output Capacity [kVA] 0.7 1.2 1.9 3.0 4.8
Rated Output Current [A] 1.8 3.2 5 8 12.5
E Carrier Frequency [kHz] 2—-15 (Default: 4)
Rated Input Heavy Duty 1.9 34 5.8 9.0 13.2
_ | Current[A] Normal Duty 2.2 3.8 6.0 9.6 15
é— Rated Voltage / Frequency Three-phase 200—240 Vac (-15-10%), 50/60 Hz
~ | Mains Input Voltage Range [Vac] 170-265
Mains Frequency Range [Hz] 47-63
Weight [kg] 0.65 0.68 0.81 1.05 1.24
Cooling Method Convective cooling Fan cooling
EMC Filter Optional
IP Rating VFD__ _____ _. ANSAA : IP20
VFD__ __ | ENSAA : IP40*

230V models three-phase (without built-in filter)

Frame C D E F
Model VFD_ _ _ _ _ _ _ 2:2:: 17AMS23 25AMS23 33AMS23 49AMS23 65AMS23
Applicable Motor Output [kW] 3.7/4 5.5 7.5 11 15
Applicable Motor Output [HP] 5 7.5 10 15 20
< | Rated Output Capacity [kVA] 6.5 9.5 12.6 18.7 24.8
E‘ Rated Output Current [A] 17 25 33 49 65
;53_ Carrier Frequency [kHz] 2—-15 (Default: 4)
g 1%3‘ Rated Output Capacity [kVA] 7.4 10.3 13.7 19.4 26.3
Rated Output Current [A] 19.5 27 36 51 69
E Carrier Frequency [kHz] 2—15 (Default: 4)
Rated Input Heavy Duty 20.4 30 39.6 58.8 78
. | Current [A] Normal Duty 234 324 43.2 61.2 82.8
§ Rated Voltage / Frequency Three-phase 200-240 Vac (-15-10%), 50/60 Hz
~ | Mains Input Voltage Range [Vac] 170-265
Mains Frequency Range [Hz] 47-63
Weight [kg] 1.24 2.07 3.97 6.25
Cooling Method Fan cooling
EMC Filter Optional
IP Rating VFD_ _ _ __ _ __. ANSAA : IP20
VFD_ ______ | ENSAA : IP40*
Table 9-3
(JES}INOTE|

B |P40*: The IP ratings of the wiring area (main circuit terminals and control terminals for frame A/B/C/D/E/F) and the vent near the capacitor
(frame C/D/E/F) are both 1P20.

B The value of the carrier frequency is a factory default. Decrease the current value if you need to increase the carrier frequency. Refer to
Section 9-7 Derating for Ambient Temperature and Altitude for details.

B For shock or impact load applications, select a drive with a larger capacity model.




9-3 460V Models

460V models three-phase (without built-in filter)
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Frame A B C
Model VFD_ _ _ _ __ _ 2:2:: 1A5MS43 2A7MS43 4A2MS43 5A5MS43 7A3MS43 9A0MS43
Applicable Motor Output [kW] 0.4 0.75 15 2.2 3 3.7/4
Applicable Motor Output [HP] 0.5 1 2 3 5
< | Rated Output Capacity [kVA] 1.1 2.1 3.2 4.2 5.6 6.9
% Rated Output Current [A] 15 2.7 4.2 55 7.3 9
é_ Carrier Frequency [kHz] 2-15 (Default: 4)
g §‘ Rated Output Capacity [kVA] 14 2.3 3.5 5.0 6.1 8.0
Rated Output Current [A] 1.8 3 4.6 6.5 8 10.5
E Carrier Frequency [kHz] 2-15 (Default: 4)
Rated Input Heavy Duty 1.7 3.0 4.6 6.1 8.1 9.9
_ | Current[A] Normal Duty 2.0 3.3 5.1 7.2 8.9 11.6
§ Rated Voltage / Frequency Three-phase 380—480 Vac (-15-10%), 50/60 Hz
~ | Mains Input Voltage Range [Vac] 323-528
Mains Frequency Range [HZz] 47-63
Weight [kg] 0.76 0.81 1.0 ‘ 1.24
Cooling Method Convective cooling Fan cooling
EMC Filter Optional
IP Rating VFD_ _ __ ____. ANSAA: 1P20
VFD__ ______| ENSAA : IP40*
460V models three-phase (with built-in filter)
Frame B C
Model VFD_ _ _ _ _ _ _ ‘ AFSAA | 1A5MS43 2A7MS43 4A2MS43 5A5MS43 7A3MS43 9A0MS43
Applicable Motor Output [kW] 0.4 0.75 15 2.2 3 3.7/4
Applicable Motor Output [HP] 0.5 1 2 3 4 5
< | Rated Output Capacity [kKVA] 1.1 21 3.2 4.2 5.6 6.9
j% Rated Output Current [A] 1.5 27 4.2 5.5 7.3 9
;53_ Carrier Frequency [kHz] 2—-15 (Default: 4)
g 1%3‘ Rated Output Capacity [kVA] 1.4 23 3.5 5.0 6.1 8.0
Rated Output Current [A] 1.8 3 4.6 6.5 8 10.5
E Carrier Frequency [kHz] 2—-15 (Default: 4)
Rated Input Heavy Duty 1.7 3.0 4.6 6.1 8.1 9.9
. | Current [A] Normal Duty 2.0 3.3 5.1 7.2 8.9 11.6
§ Rated Voltage / Frequency Three-phase 380—480 Vac (-15-10%), 50/60 Hz
" | Mains Input Voltage Range [Vac] 323-528
Mains Frequency Range [HZz] 47-63
Weight [kg] 1.32 | 1.80
Cooling Method Fan cooling
EMC Filter Built-in
IP Rating IP20
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460V models three-phase (without built-in filter)

Frame D E F
Model VFD_ _ _ _ _ _ _ 2:2:: 13AMS43 17AMS43 25AMS43 32AMS43 38AMS43 45AMS43
Applicable Motor Output [kW] 5.5 7.5 11 15 18.5 22
Applicable Motor Output [HP] 7.5 10 15 20 25 30
< | Rated Output Capacity [kVA] 9.9 13 19.1 24.4 29 34.3
% Rated Output Current [A] 13 17 25 32 38 45
E;’ Carrier Frequency [kHZz] 2—-15 (Default: 4)
3 _é’ Rated Output Capacity [kVA] 12 15.6 21.3 27.4 31.6 37.3
Rated Output Current [A] 15.7 20.5 28 36 41.5 49
E Carrier Frequency [kHz] 2—-15 (Default: 4)
Rated Input Heavy Duty 14.3 18.7 275 35.2 41.8 495
_ | Current[A] Normal Duty 17.3 22.6 30.8 39.6 457 53.9
§- Rated Voltage / Frequency Three-phase 380—480 Vac (-15-10%), 50/60 Hz
~ | Mains Input Voltage Range [Vac] 323-528
Mains Frequency Range [Hz] 47-63
Weight [kg] 2.07 3.97 | 6.25
Cooling Method Fan cooling
EMC Filter Optional
IP Rating VFD_ _ _ _ . ANSAA : IP20
VFD__ | ENSAA : IP40*
460V models three-phase (with built-in filter)
Frame D E F
Model VFD_ _ _ _ _ _ _ | AFSAA | 13AMS43 17AMS43 25AMS43 32AMS43 38AMS43 45AMS43
Applicable Motor Output [kW] 5.5 7.5 11 15 18.5 22
Applicable Motor Output [HP] 7.5 10 15 20 25 30
< | Rated Output Capacity [kVA] 9.9 13 19.1 24.4 29 34.3
% Rated Output Current [A] 13 17 25 32 38 45
§_ Carrier Frequency [kHz] 2-15 (Default: 4)
8 § Rated Output Capacity [kVA] 12 15.6 21.3 27.4 31.6 37.3
Rated Output Current [A] 15.7 20.5 28 36 41.5 49
E Carrier Frequency [kHz] 2—-15 (Default: 4)
Rated Input Heavy Duty 14.3 18.7 275 35.2 41.8 495
. | Current [A] Normal Duty 17.3 226 30.8 39.6 45.7 53.9
§ Rated Voltage / Frequency Three-phase 380—480 Vac (-15-10%), 50/60 Hz
~ | Mains Input Voltage Range [Vac] 323-528
Mains Frequency Range [Hz] 47-63
Weight [kg] 2.91 5.15 | 8.50
Cooling Method Fan cooling
EMC Filter Built-in
IP Rating 1P20
Table 9-4
ISt

B |P40*: The IP ratings of the wiring area (main circuit terminals and control terminals for frame A/B/C/D/E/F) and the vent near the capacitor
(frame C/D/E/F) are both 1P20.

The value of the carrier frequency is a factory default. Decrease the current value if you need to increase the carrier frequency. Refer to
Section 9-7 Derating for Ambient Temperature and Altitude for details.

B For shock or impact load applications, select a drive with a larger capacity model.
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9-4 575V Models

575V models three-phase (without built-in filter)

Frame A B Cc D
Model VFD_ _ _ _ _ _ _ ANSAA | 1A7MS53 | 3A0MS53 | 4A2MS53 | 6A6MS53 | 9A9MS53 | 12AMS53
Applicable Motor Output [kW] 0.75 1.5 22 3.7 5.5 7.5
Applicable Motor Output [HP] 1 2 3 5 7.5 10
é‘ Rated Output Capacity [kVA] 1.7 3 4.2 6.6 9.9 12.2
:§ Rated Output Current [A] 1.7 3 4.2 6.6 9.9 12.2
‘g Carrier Frequency [kHz] 2-15 (Default: 4)
g g Rated Output Capacity [kVA] 21 3.6 5 8 115 15
Rated Output Current [A] 21 3.6 5 8 11.5 15
E Carrier Frequency [kHz] 2-15 (Default: 4)
Rated Input Heavy Duty 2 3.5 4.9 7.7 11.5 14.2
Current [A] Normal Duty 24 42 5.8 93 13.4 175
g Rated Voltage / Frequency Three-phase 500—600 Vac (-15-10%), 50/60 Hz
B Mains Input Voltage Range [Vac] 425-660
Mains Frequency Range [HZ] 47-63
Weight [kg] 0.85 0.87 1.18 1.29 2.04
Cooling Method C%’;\éﬁﬁg\/e Fan cooling
EMC Filter Optional
IP Rating IP20

Table 9-5
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9-5 General Specifications

Control Method |V/F, SVC, FOC Sensorless
Applicable Motor | IM (Induction Motor), Simple PM motor control (IPM and SPM)
150% / 3 Hz (V/F, SVC control for IM, heavy duty, rated
Starting Torque
[Note 1] 100% / (motor rated frequency/20) (SVC control for PM, heavy duty, rated)
ote
200% /0.5 Hz (FOC control for IM, heavy duty, rated)
1: 50 (V/F, SVC control for IM, heavy duty, rated)
Speed Control
1: 20 (SVC control for PM, heavy duty, rated)
Range [Note 1]
1: 100 (FOC control for IM, heavy duty, rated)
Max. Output
0.00-599.00 Hz
Frequency
Normal duty:
120% of rated current can endure for 1 minute during every 5 minutes
150% of rated current can endure for 3 seconds during every 30 seconds.
Overload Capacity,
Heavy duty:
Control 150% of rated current can endure for 1 minute during every 5 minutes
Characteristics 200% of rated current can endure for 3 seconds during every 30 seconds
~ |0-10V/-10-10V
Frequency Setting
4-20 mA/0-10V
Signal
1 channel pulse input (33 kHz), 1 channel pulse output (33 kHz)
Multiple motor switching (a maximum of four independent motor parameter
settings), Fast start-up, Deceleration Energy Back (DEB) function, Wobble
frequency function, Fast deceleration function, Master and Auxiliary frequency
source selectable, Restart after momentary power loss, Speed tracking,
Main Functions |Over-torque detection, 16-step speed (including the master speed),
Accel./decel. time switch, S-curve accel./decel., three-wire operation control,
JOG frequency, Frequency upper/lower limit settings, DC brake at start-up
and stop, PID control, Built-in PLC (2000 steps), and Simple positioning
function.
o Built-in application parameter groups (selected by industry) and user-defined
Application Macro
application parameter groups.
Motor Protection | Over-current, Over-voltage, Over-heating, Phase loss.
Protection
o Stall prevention during acceleration, deceleration and running (independent
Characteristics| Stall Prevention
settings).
Communication
Card DeviceNet, EtherNet/IP, PROFIBUS DP, Modbus TCP, CANopen, EtherCAT
ards
Accessory
External DC
EMM-BPS01 (24 V power backup supply card)
Power Supply
Certifications UL, CE, RCM, TUV (SIL 2), RoHS, REACH

Table 9-6

[Note 1] Control accuracy may vary depending on the environment, application conditions or different motors.
For more information, contact Delta or your local distributors.
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9-6 Environment for Operation, Storage and Transportation

DO NOT expose the AC motor drive to a poor environment, such as one with dust, direct sunlight, corrosive/

inflammable gasses, humidity, liquids, or excessive vibration. The salt in the air must be less than 0.01 mg/cm?

every year.

Environment

Installation

Location

IEC 60364-1/ IEC 60664-1 Pollution degree 2, Indoor use only.

Surrounding

Temperature

-20-50°C
IP20/UL Open Type
-20-60°C with derating
Operation
IP40/NEMA 1/UL Type 1 -20-40°C
Side-by-side Installation -20-50°C with derating
Storage -40-85°C
Transportation |-20-70°C

Non-condensing,

non-freezing

Rated Humidity

Operation Maximum 90%
Storage /

Maximum 95%
Transportation

No water condensation

Operation 86—-106 kPa
Air Pressure | Storage/
70-106 kPa
Transportation
IEC 60721-3
Operation Class 3C2; Class 3S2
Pollution Level |Storage Class 2C2; Class 2S2
Transportation |Class 1C2; Class 1S2

Concentrate prohibited

Altitude <1000 m (For altitudes > 1000 m, derate to use it.)
Package Storage . .
ISTA procedure 1A (according to weight) IEC 60068-2-31
Drop Transportation
- 1.0 mm, peak to peak value range from 2-13.2 Hz;
- 0.7-2.0 G range from 13.2-55 Hz;
Operating
- 2.0 G range from 55-512 Hz.
Vibration
Compliance with IEC 60068-2-6
2.5 G peak, 5 Hz-2 kHz
Non-operating
0.015" maximum displacement
15G, 11 ms
Operating
Impact Compliance with IEC/EN60068-2-27

Non-operating

30G

9-9
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9-7 Derating for Ambient Temperature, Altitude and Carrier Frequency

9-7-1 Derating Curve for Ambient Temperature and Altitude

Protection Level

Operating Environment

P20/
UL Open Type

If the AC motor drive operates at the rated current, the ambient temperature needs to be
between -20-50°C. If the temperature is above 50°C, decrease 2.5% of the rated current

for every 1°C increase in temperature. The maximum allowable temperature is 60°C.

IP40 /
NEMA1 /
UL Type 1

If the AC motor drive operates at the rated current, the ambient temperature needs to be
between -20—40°C. If the temperature is above 40°C, decrease 2.5% of the rated current

for every 1°C increase in temperature. The maximum allowable temperature is 60°C.

High Altitude

If the AC motor drive is installed at an altitude of 0—1000 m, follow normal operation
restrictions. For altitudes of 1000-2000 m, decrease the drive’s rated current by 1% or
lower the temperature by 0.5°C for every 100 m increase in altitude. The maximum
altitude for corner grounded is 2000 m. If installing at an altitude higher than 2000 m is

required, contact Delta for more information.

Table 9-8

Ambient Temperature Derating Curve

—
(=]
o

Ambient Temperature Derating for IP20 / UL Open Type
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Figure 9-1
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Figure 9-2
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Current derating at ambient temperature

Ambient temperature 40°C 45°C 50°C
Operating altitude 0-1000 100%
above sea level 1001-1500 100% 95%
(m) 1501-2000 100% 95% 90%
Table 9-9
For IP40 / NEMA1 / UL Type 1
Current derating at ambient temperature
Ambient temperature 30°C 35°C 40°C
Operating altitude 0-1000 100%
above sea level 1001-1500 100% 95%
(m) 1501-2000 100% 95% 90%
Table 9-10
Altitude Derating Curve
Derating for Altitude
© 110
2 Standard Ambient Temperature:
. ® 105 = 507 for IP20 /UL Open Type ]
% "g’_ 100 = 407 for IP40 /NEMA 1 /UL Type 1
E E 95 \
TS
=]
T a0
= o
3 E 75
a ?U T T T 1
w® 500 1000 1500 2000 2500
Altitude (m)

Figure 9-3
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9-7-2 Derating Curve for Carrier Frequency

Normal load (Pr.00-16=0)
Space Vector Modulation Mode (Pr.11-41=2)

110
100
20
80
70

Drive's rated output current (%)

Ta=50°C, 100% Load

Ta=40°C, 100% Load / Ta=50°C, 75% Load

Ta=35°C, 100% | nad / Ta=50°C;, 50% | nad

2 3 4 5

8 7 8 9 10
Carrier Frequency (kHz)

11

12

13

14

15

Figure 9-4

The rated output current (%) of SVPWM in normal load for different carrier frequencies:

Carrier Freq.
(kHz)
Ambient Temp: 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(Ta), 100% Load
50°C 100 96 86 77 69 62 56 51 46 42 38 35 32 29
40°C 100 | 100 | 100 90 82 74 68 62 56 52 48 44 40 37
35°C 100 | 100 | 100 | 96.5 | 88.5 | 80 74 | 675 | 61 57 53 | 485 | 44 41
Table 9-11
Two-phase Modulation Mode (Pr.11-41=0)
110
& 100
E )
3 80
:a 70
3 60
o
£ 50
= Ta=50°C, 100% Load
o 40
= 30 = Ta=40°C, 100% Load / Ta=50°C, 75% Load
= 20 Ta=35°C, 100% Load / Ta=50°C, 50% Load
2 3 4 5 6 7 8 9 10 11 12 13 14 15
Carrier Frequency (kHz)
Figure 9-5
The rated output current (%) of DPWM in normal load for different carrier frequencies:
Carrier Freq.
(kHz)
Ambient Temp: 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(Ta), 100% Load
50°C 100 | 100 | 100 88 80 72 66 60 55 51 47 44 41 38
40°C 100 | 100 | 100 | 100 | 100 93 87 82 77 72 68 64 60 56
35°C 100 | 100 | 100 | 100 | 100 | 100 | 97.5 | 93 88 | 825|785 | 74 | 695 | 65
Table 9-12
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Heavy load (Pr.00-16=1)
® Space Vector Modulation Mode (Pr.11-41=2)
110
100
0
80
70
60

50
40

Ta=50°C, 100% Load

——Ta=40°C, 100% Load / Ta=50"C, 75% Load
30

20
2 3 4 5 6 7 8 9 10 11 12 13 14 15

Drive's rated output current (%)

Ta=35°C, 100% Load / Ta=50°C, 50% Load

Carrier Frequency (kHz) Figure 9-6

The rated output current (%) of SVPWM in heavy load for different carrier frequencies:

Carrier Freq.
(kHz)
Ambient Temp: 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(Ta), 100% Load
50°C 100 100 100 88 80 72 65 59 53 48 44 40 36 33
40°C 100 100 100 100 95 86 78 al 65 59 54 50 46 42
35°C 100 100 100 100 100 93 84.5 77 71 64.5 59 55 51 46.5
Table 9-13
® Two-phase Modulation Mode (Pr.11-41=0)
110
3‘; 100
€ 9
g
5 80
(&)
3 70
=
© 80
=)
Q
T 50
o Ta=50°C, 100% Load
v 40
2 ——Ta=40°C, 100% Load / Ta=50°C, 75% Load
O 30
Ta=35°C, 100% Load / Ta=50°C, 50% Load
20

2 3 4 5 6 7 8 9 10 11 12 13 14 15

Carrier Frequency (kHz)

Figure 9-7

The rated output current (%) of DPWM in heavy load for different carrier frequencies:

Carrier Freq.
(kHz)
Ambient Temp: 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(Ta), 100% Load
50°C 100 100 100 100 | 100 93 86 80 74 69 65 61 57 53
40°C 100 100 100 100 | 100 | 100 100 95 89 83 78 73 69 65
35°C 100 100 100 100 | 100 | 100 100 100 | 96.5 90 84.5 79 75 71

Table 9-14
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Chapter 10 Digital Keypad

KPMS-LEO1 keyboard panel

Main Display Area
Displays Frequency, Current, Potentiometer

Voltage, User-defined Units, Adjust the input frequency
Errors and more

Stauts Display Area
Displays the operation status of
the drive: Run, Stop, PLC,

Forward, Reverse Selection Key for Display Screen

Changes the Display Screen mode
Up Key
Changes the setting value and

Enter Key

the parameters 1. Enters the setting page, such as
Forward command (Frd), Application

gtuar:tls(?ge drive selection function (APP)

2. Confirm the setting of the parameter
Stop / Reset Key Left Shift / Down Key
Stops the drive and Changes the setting value and parameters
resets after error (Switch between Left Shift and Down by

long pressing the Mode Key)

Descriptions of Keypad Functions

Displayed items Descriptions

RUN@® @SsTOP

r;v;e: @ PLC Displays the present frequency setting for the drive.
RUN@ @STOP

I;Vé?/: @PLC Displays the actual output frequency to the motor.
IBVL\;E: :SQT_%P Displays the user-defined output of a physical quantity.
REV@ This example uses Pr.00-04=30 (user-defined output).
RUN@® @STOP

FWD @ @ PLC Displays the load current.

REV @

RUN @ @STOP

FWD @ @PLC Forward command

REV @

RUN@ @STOP

FWD @ @ PLC Reverse command

REV @

RUN@ @STOP _

FWD @ @ PLC Displays the count value.

REV @

RUN@ @STOP _ .

FWD @ @ PLC Displays a parameter item.

REV @

RUN@ @sSTOP _

FWD @ @PLC Displays a parameter value.

REV @

RUN@® @sTOP

FWD @ @PLC Displays an external fault.

REV @

Evl\;g: :i{%" Displays “End” for approximately one second if the data has
REV @ been accepted and automatically stored in the register.

RUN@® @STOP i i i i
FWD @ ®rLC Displays if the setting data is not accepted or data value
REV@® exceeds the allowed range.
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Keypad Operation Process
A. Main Page Selection
= - Bl - PEERE] - Bl
< [ = s =g (=" .
4 {
< [IEEEE - I - ]
=y (s~ s =" e

Note 1: In screen selection mode, press [<s |EIEH to set the parameters.
Note 2: App displays only when Pr.13-00#£0

N - W - I - T - T

Successful Input data error
Il oo | I~ £ Il oo |

parameter setting

Note: In the parameter setting mode, you can press D]T m toreturn to the selection mode.

To shift data
B - EEEEE] - B
=" =" .

SEUGEICITEITE  (When the operation source is the digital keypad)
Y] - I - ]
=" =" .

I [

PLC setting
 PLTORd PLl iR PLicRd Eod B PLic
I | 0~ = I~ EXX Enters into PLC2 mode

o - I~

Enters into PLC1 mode
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Copy Parameter (Copy parameter to Keypad)
—
m @'W = mé E - N

I B Progress display ~ Copy completed
»" or X Start from 1%

+

Select FILE1, FILEZ2,
FILE3, and FILE4 to save

Copy Parameter (Copy parameter to the drive)
=
m -»m => m-:» A -

Progress display Copy completed

start from 1%
—r or N+ °

Select FILE1, FILEZ2,
FILE3, and FILE4 to save

[I=RNOTE|
MS300 digital keypad does not support parameter copy functions. You must use the MH300 digital

keypad KPMH-LCO1 to perform the parameter copy functions.
For details on how to use the digital keypad KPMH-LCO01, see Chapter 10 in the MH300 user manual.
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B. F Page (Frequency command setting page)

General Mode 1

(The maximum operation frequency Pr.01-00 is in two decimal places. The example uses Pr.01-00 =
60.00 Hz.)

] - B - ¢mm©m@v

ond 0~ EE 0" .

press

mw»m wﬂm »mwmm =

ISN <" .

FU500 @.m

O~ .

General Mode 2

(The maximum operation frequency Pr.01-00 is in three decimal places. The example uses Pr.01-00
=599.0 Hz.)

5000 B PRGBS - i - IS -

A}

o T EE 0 EE EE S EE

0 - B - B - i - B -

=" . =" . X | ISl | <=
[CHE00 wmwm wmwm =
="
mw»mémém
="
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C. Application Macro Selection Page

Go to Parameter Group 13 to set the application macro functions. The application macro function is
enabled when Pr.13-00 # 0.

Once enabled, the Application Marco Selection page displays “APP”. If Pr.13-00 = 0, the APP page
does not display.

MQMQME'M-»M@

I=g | =y | I~ I~ .

m-»m
1

Application Selection

When Pr.13-00#0, you enter into the APP page. After you press ENTER, the screen displays a
corresponding short name according to Pr.13-00 setting values. Follow the process below to set the
industry-specific application macro parameters.

After selecting your application,

press MODE to return to the Use Up and Down key

APP page. Then, press ENTER to select the application
Set Pr.13-00 to enter into the industry-specific »| parameters, and then

ENTER again displays the and set the setting.

application macro parameters

for the industry.

Example:

When Pr.13-00 = 2, you enter into the APP page. After you press ENTER, the screen displays "CoPr"
and the compressor application macro parameters are enabled. Then, press ENTER again to check
the industry-specific parameter sets. Press Up and Down keys to select the parameter to set. Finally,
press ENTER to set the parameter values. For other industry application, follow the same process.

Press Up and Down keys to display .
m =>m => application industry in sequence. => Parameter setting
LCR cvrcr | LSCRY cvrcr |

User-defined Application

Set Pr.13-00 = 1 to enable the user-defined applications. The “USEr” appears in the APP page after
pressing ENTER.

(If Pr.13-00 = 1 and you do not set any parameters for Pr.13-01-Pr.13-50, you cannot enter the
sub-layer of the USEr page.)

Press Up and Down keys to display the user-defined .
| A0P B UGE - Rl = Paramter setting
LICR cvree | LICR cvrer |
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Follow the process below to set the user-defined application selection (Pr.13-00=1).

Set Pr.13-00=1 to enable the
user-defined application
selection.

Set Pr.13-01-Pr.13-50
user-defined parameters in
sequence.

(If Pr.13-00#1, the setting is
invalid.)

After finishing setting, press
MODE to display the APP
page, and then press
ENTER to display the USEr
page. Press ENTER again
to display the user-defined
parameters.

To remove a user-defined
parameter, return to
Pr.13-01-Pr.13-50 and set
the parameters as 0.00 from
the last defined parameter in
sequence.

A 4

To change a user-defined
parameter, return to
Pr.13-01-Pr.13-50 to modify
the setting value.

Use Up and Down keys to
select the user-defined
parameters, and press
ENTER to check and set the
setting.

1. Use Pr.13-01-Pr.13-50 to set the user-defined parameters in sequence according to your
requirement. The default setting 0.00 means there is no user-defined parameter. Press ENTER
to set the corresponding parameters for Pr.13-01— Pr.13-50.

2. The setting method of user-defined parameters is the same as that for non-user-defined
parameters. You can use Up and Down keys or left shift key to speed up the settings.

Example:

Setting Pr.13-01 to the user-defined parameter 04-00. First, press ENTER at Pr.13-01 to enter
the setting page. Then, long press MODE to enable the left shift key to start the setting. The
setting process shows as follows.

A \ 1 7/
IEN - Bl - B - Bl - B - BT -
o S EE EE (TEE  (THEE S E3D

| tod K Co-

Successful Input data error
parameter setting

IE>You must set Pr.13-01, 02...... 50 in sequence, or the display shows “Err”.

3. After finishing the setting, press MODE to return to the APP page, and then press ENTER. The
keypad displays “USEr". After you press ENTER again, the corresponding parameter that you
set appears.

Example:
If you set Pr.13-01 as the user-defined parameter Pr.04-00, and Pr.13-02 as Pr.04-01, the
parameters you set appear when you press ENTER at the “USEr” page.

LGN - B - EhEi - B - EEhH - I -
LR eer ISRl evrer | =" I ISR evree | 3R evree |

Press ENTER to
| E~d K C-- |

change the parameter
Successful Input data error

setting value
parameter setting
Note: In the mode of parameter settings, pressing < [J88#] returns to the main page selection.
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4. To remove a set user-defined parameter, remove from the last defined parameter (set to 0.00)
first, or the display shows “Err”. For example, if there are five user-defined parameters (Pr.13-01,
13-02...13-05), to remove Pr.13-02, you must remove Pr.13-05 first, then 13-04, then 13-03,
and then 13-02.

D. Parameter setting

D-1. Unsigned parameter
(Parameter setting range = 0; for example, Pr.01-00)

1. Without using the left shift key: Use Up and Left/Down key to select and adjust the parameters.
Then, press ENTER to start the parameter settings.

2. Using the left shift key: Long press MODE for two seconds until the last digit of the parameter
value starts to blink. Increase the value by pressing the Up key. The value goes back to 0 after
9.

3. Press left/down key to shift the blinking cursor one digit to the left, and increase the value by
pressing the Up key.

4. After you finish setting the parameter, the left shift key function is not disabled automatically until
you disable it manually by pressing MODE for two seconds.

Example:
The default setting for Pr.01-00 is 60.00. Long pressing MODE for two seconds enables the left
shift function. The process for pressing the Left/Down key shows as follows:

Fo000 B = Fo000 B Fo000 B FUE0T
< s =< s =< e =<
The upper limit for Pr.01-00 is 599.00. If you set a value greater than 599.00, “Err” appears after

you press ENTER, and then the keypad shows the upper limit (599.00) for a second to remind
you of the incorrect setting. The setting value remains as the original set value and the cursor
returns to the last digit.

D-2. Minus-signed parameter setting status 1
(Parameter setting range can be < 0; for example, Pr.03-03)

1. Without using the left shift key: Use Up and Left/Down key to select and adjust the parameters.
Then, press ENTER to start the parameter settings.

2. Using the left shift key: Long press MODE for two seconds until the last digit of the parameter
value starts to blink. Increase the value by pressing the Up key. The value goes back to 0 after
9.

3. Press left/down key to shift the blinking cursor one digit to the left, and increase the value by
pressing the Up key. When you shift to the first digit and press the Up key, the digit “0” changes
to “” (minus).

4. After you finish setting the parameter, the left shift key function is not disabled automatically until
you disable it manually by pressing MODE for two seconds.
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D-3.

Example:
The default setting for Pr.03-03 is 0.0. Long pressing MODE for two seconds enables the left
shift function. The process for pressing the Left/Down key shows as follows:

] - I - W - W - e
I~ . I~ . = I~ .
The upper limit for Pr.03-03 is 100.0 and lower limit is -100.0. If you set a value greater than

100.0 or less than -100.0, “Err” appears after you press ENTER, and then the keypad shows the
upper limit (100.0) or lower limit (-100.0) for a second to remind you of the incorrect setting. The
setting value remains as the original set value, and the cursor returns to the last digit.

Minus-signed parameter setting status 2

(Parameter setting range can be < 0, and the lower limit is < -100.00 with two decimal
places; for example, Pr.03-74)

Without using the left shift key: Use Up and Left/Down key to select and adjust the parameters.
Then, press ENTER to start the parameter settings.

Using the left shift key: Long press MODE for two seconds until the last digit of the parameter
value starts to blink. Increase the value by pressing the Up key. The value goes back to 0 after
9.

Press the left/down key to shift the blinking cursor one digit to the left, and increase the value by
pressing the Up key. When you shift to the first digit and press the Up key, the digit “0” changes
to “-” (minus).

For parameter values with three digits and two decimal places and a positive/negative setting
range (Pr.03-74, -100.00-100.00%), the keypad only displays four digits (-100.0 or 100.0).
Example:

The default setting for Pr.03-74 is -100.0. If you increase the parameter value by 0.01, the
display shows -99.99, with four digits only. Long pressing MODE for two seconds enables the
left shift function. The process for pressing the Left/Down key shows as follows:

- 1000 B 1] - B - e -
Icad | =< K Iyl | =< s
The upper limit for Pr.03-74 is 100.00 and lower limit is -100.00. If you set a value greater

than 100.0 or less than -100.0, “Err” appears after you press ENTER, and then the keypad
shows the upper limit (100.0) or lower limit (-100.0) (only one decimal place is displayed) for a
second to remind you of the incorrect setting. The setting value remains as the original set value,
and the cursor returns to the last digit.
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Reference Table for the Seven-segment Digital Keypad LED Display

[umber 10 JL 7 2 JC 3 J 2 5 JC 6 JL 7 L8 I 5 ]
[ _Number [[ A J[ a J[ B J[ b || ¢ J[ ¢ [ D J[ d J[ E J[ e |
Display ::: - - :-' :: ‘: - '-: :-: -

L _Number || F J] f JL 6 [ g I H I h J] + Jl i [[ J J[j |
Display ,': - :_-n - :‘: l"l i '.- '.: :'
_Number || K _JI k JI L J[ 1 JIl M J[ m J N J n J[ O || o |
Display :-' - :- - - - - ™ - o
L _Number [[ P [[ p J[ @ J[ o J[ R J[ r J[ s J[ s J[ T J[t |
Display ::' - - '-: - Pt S - - ::

L Number [[ U J[ v J[ v J[ v Jl w [ w [ X J[ x [ v |[y |
Display :_: o - o - - - - ':: -

L _Number || z J| =z I I I || I I || I
Display -: -
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Chapter 11 Summary of Parameter Settings

This chapter provides a summary of parameter (Pr.) setting ranges and defaults. You can set, change,

and reset parameters through the digital keypad.

=) NOTE|

A . You can set this parameter during operation.

The following are abbreviations for different types of motors:
¢ [M: Induction motor

* PM: Permanent magnet synchronous AC motor

¢ |[PM: Interior permanent magnet synchronous AC motor

¢ SPM: Surface permanent magnet synchronous AC motor

00 Drive Parameters

Pr. Explanation Settings

Default

102: 115V, 1 Phase, 0.25 HP
103: 115V, 1 Phase, 0.5 HP
104: 115V, 1 Phase, 1 HP
302: 230 V, 1 Phase, 0.25 HP
303: 230V, 1 Phase, 0.5 HP
304: 230 V, 1 Phase, 1 HP
305: 230 V, 1 Phase, 2 HP
306: 230 V, 1 Phase, 3 HP
202: 230 V, 3 Phase, 0.25 HP
203: 230V, 3 Phase, 0.5 HP
204: 230 V, 3 Phase, 1 HP
205: 230 V, 3 Phase, 2 HP
AC motor drive identity 206: 230 V, 3 Phase, 3 HP
code 207: 230 V, 3 Phase, 5 HP
208: 230 V, 3 Phase, 7.5 HP
209: 230 V, 3 Phase, 10 HP
210: 230 V, 3 Phase, 15 HP
211: 230V, 3 Phase, 20 HP
403: 460V, 3 Phase, 0.5 HP
404: 460 V, 3 Phase, 1 HP
405: 460 V, 3 Phase, 2 HP
406: 460 V, 3 Phase, 3 HP
407: 460 V, 3 Phase, 5 HP
408: 460 V, 3 Phase, 7.5 HP
409: 460 V, 3 Phase, 10 HP
410: 460 V, 3 Phase, 15 HP

00-00

Read only
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Pr.

Explanation

Settings

Default

411: 460V, 3 Phase, 20 HP
412: 460V, 3 Phase, 25 HP
413: 460V, 3 Phase, 30 HP
482: 460V, 3 Phase, 4 HP
504: 575V, 3 Phase, 1 HP
505: 575V, 3 Phase, 2 HP
506: 575V, 3 Phase, 3 HP
507: 575V, 3 Phase, 5 HP
508: 575V, 3 Phase, 7.5 HP
509: 675V, 3 Phase, 10 HP

00-01

AC motor drive rated

current display

Display by models

Read only

00-02

Parameter reset

© 0O N O O =~ O

: No function

: Write protection for parameters

: Return kWh displays to 0

: Reset PLC (including CANopen Master Index)
: Reset CANopen Slave index

: Keypad does not respond

: Reset all parameters to defaults

(base frequency is 50 Hz)

10: Reset all parameters to defaults

(base frequency is 60 Hz)

11: Reset all parameters to defaults with base frequency

at 50 Hz (keep the user-defined parameter values
Pr.13-01-Pr.13-50)

12: Reset all parameters to defaults with base frequency

at 60 Hz (keep the user-defined parameter values
Pr.13-01-Pr.13-50)

~ | 00-03

Start-up display

: F (frequency command)
: H (output frequency)
: U (user-defined, see Pr.00-04)

: A (output current)

~ | 00-04

Content of multi-function

display (user-defined)

N =~ O|lwWw N =~ O

o O A W

: Display output current (A) (unit: Amp)
: Display counter value (c) (unit: CNT)

: Display the drive’s actual output frequency (H.)

(unit: Hz)

: Display the drive’s DC bus voltage (V) (unit: Voc)
: Display the drive’s output voltage (E) (unit: Vac)
: Display the drive’s output power angle (n) (unit: deg)

: Display the drive’s output power (P) (unit: kW)
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Pr.

Explanation

Settings

Default

7: Display the motor speed rpm (r) (unit: rpm)

8: Display the drive’s estimated output torque, motor’s

10:
11:
12:
14:
16:
17:
18:
19:
20:
22:
25:
26:
27:
28:
30:
31:
35:

36:

38:
39:

40:
41:
42:
43:
44:
46:
47:
48:

51:
58:

rated torque is 100% (t) (unit: %)

Display PID feedback (b) (unit: %)

Display AVI analog input terminal signal (1.) (unit: %)
Display ACI analog input terminal signal (2.) (unit: %)
Display the drive’s IGBT temperature (i.) (unit: °C)
The digital input status (ON / OFF) (i)

The digital output status (ON / OFF) (0)

Display multi-step speed (S)

The corresponding CPU digital input pin status (d)
The corresponding CPU digital output pin status (0.)
Pulse input frequency (S.)

Overload count (0.00—100.00%) (0.) (unit: %)
Ground fault GFF (G.) (unit: %)

DC bus voltage ripple (r.) (unit: Vbc)

Display PLC register D1043 data (C)

Display the output of User-defined (U)

Display Pr.00-05 user gain (K)

Control mode display:

0 = Speed control mode (SPD)

1 = Torque control mode (TQR) (t.)

Present operating carrier frequency of the drive (J.)
(Unit: HZz)

Display the drive status (6.)

Display the drive’s estimated output torque, positive
and negative, using Nt-m as unit

(t 0.0: positive torque; -0.0: negative torque) (C.)
Torque command (L.) (unit: %)

kWh display (J) (unit: kwWh)

PID target value (h.) (unit: %)

PID compensation (0.) (unit: %)

PID output frequency (b.) (unit: Hz)

Auxiliary frequency value (U.) (unit: Hz)

Master frequency value (A) (unit: Hz)

Frequency value after addition and subtraction of
master and auxiliary frequency (L.) (unit: Hz)
PMSVC torque offset

Pr.00-05 User gain display (K)

(Does not display decimal places.)
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Pr. Explanation Settings Default
62: 12t (0.) (unit: %)
63: Error code (E.)
64: Warning code (n.)
65: Accumulated motor operation record (day) (r.)
(refer to Pr.05-32)
2 | 0005 Coefficient gain in actual 0.00-160.00 100
output frequency
00-06 | Firmware version Read only Read only
2| 0007 Parameter protection 0-65535 0
password input 0—4: the number of password attempts allowed
0-65535
2| 0008 Parameter protection 0: No password protection or password entered correctly 0
password setting (Pr.00-07)
1: Parameter has been set
00-10 | Control mode 0: Speed Control mode 0
2: Torque mode
0: IMVF (IM V/F control)
1: IMVFPG (IM V/F control + encoder)
00-11 | Speed Control mode 2: IM/PM SVC (IM / PM space vector control) 0
5: IMFOC Sensorless
(IM field-oriented sensorless vector control)
00-16 | Load selection 0: Normal load 1
1: Heavy load
Normal load: 2—15 kHz 4
00-17 | Carrier frequency Heavy load: 2-15 kHz 4
Note: When Pr.00-11=5 (IMFOC Sensorless), the maximum
setting value for the carrier frequency is 10 kHz.
bit 0: Control command is forced by PLC control
00-19 | PLC command mask bit 1: Frequency command is forced by PLC control Read only
bit 3: Torque command is forced by PLC control
0: Digital keypad
1: RS-485 communication input
2: External analog input (Refer to Pr.03-00)
3: External UP / DOWN terminal
Master frequency (multi-function input terminals)
~ | 00-20 | command source 4: Pulse input without direction command 0
(AUTO, REMOTE) (refer to Pr.10-16 without considering direction)
6: CANopen communication card
7: Digital keypad potentiometer knob
8: Communication card (does not include CANopen card)
9: PID controller
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Pr.

Explanation

Settings

Default

Note:
HOA (Hand-Off-Auto) function is valid only when you use with
MO function setting 42 and 56 or with KPC-CCO01 (optional).

00-21

Operation command
source (AUTO, REMOTE)

0: Digital keypad

1: External terminals

2: RS-485 communication input
3: CANopen communication card

5: Communication card (does not include CANopen card)

Note:
HOA (Hand-Off-Auto) function is valid only when you use with
MO function setting 42 and 56 or with KPC-CCO01 (optional)

00-22

Stop method

0: Ramp to stop

1: Coast to stop

00-23

Motor direction control

0: Enable forward / reverse
1: Disable reverse

2: Disable forward

00-24

Digital operator (keypad)
frequency command

memory

Read only

Read only

00-25

User-defined

characteristics

bit 0-3: user-defined decimal places
0000h-0000b: no decimal place
0001h-0001b: one decimal place
0002h-0010b: two decimal places
0003h-0011b: three decimal places
bit 4-5: user-defined unit
000xh: Hz
001xh: rpm
002xh: %
003xh: kg
004xh: m/s
005xh: kW
006xh: HP
007xh: ppm
008xh: 1/m
009xh: kg/s
00AXxh: kg/m
00Bxh: kg/h
00Cxh: Ib/s
00Dxh: Ib/m
00Exh: Ib/h
00Fxh: ft/s
010xh: ft/m
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Pr.

Explanation

Settings

Default

011xh: m
012xh: ft
013xh: degC
014xh: degF
015xh: mbar
016xh: bar
017xh: Pa
018xh: kPa
019xh: mWG
01Axh: inWG
01Bxh: (WG
01Cxh: psi
01Dxh: atm
01Exh: L/s
01Fxh: L/m
020xh: L/h
021xh: m3/s
022xh: m3/h
023xh: GPM
024xh: CFM

xxxxh: Hz

00-26

Maximum user-defined

value

0: Disable

0-65535 (when Pr.00-25 is set to no decimal place)
0.0-6553.5 (when Pr.00-25 is set to one decimal place)
0.00-655.35 (when Pr.00-25 is set to two decimal places)
0.000-65.535 (when Pr.00-25 is set to three decimal places)

00-27

User-defined value

Read only

Read only

00-29

LOCAL / REMOTE

selection

0: Standard HOA function

1: When switching between local and remote, the drive
stops.

2: When switching between local and remote, the drive
runs with REMOTE settings for frequency and
operating status.

3: When switching between local and remote, the drive
runs with LOCAL settings for frequency and operating
status.

4: When switching between local and remote, the drive
runs with LOCAL settings when switched to Local and
runs with REMOTE settings when switched to
Remote for frequency and operating status.
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Pr. Explanation Settings Default

: Digital keypad

: RS-485 communication input

: External analog input (refer to Pr.03-00)
: External UP / DOWN terminal

w N = O

(multi-function input terminals)

Master frequency 4: Pulse input without direction command
00-30 | command source (refer to Pr.10-16 without considering direction) 0
(HAND, LOCAL) : CANopen communication card

: Digital keypad potentiometer knob

0 N O

: Communication card (does not include CANopen card)

9: PID controller

Note:
HOA (Hand-Off-Auto) function is valid only when you use with
MO function setting 41 and 56 or with KPC-CCO01 (optional).

0: Digital keypad

1: External terminal

Operation command 2: RS-485 communication input
00-31 | source 3: CANopen communication card 0
(HAND, LOCAL) 5: Communication card (does not include CANopen card)
Note:

HOA (Hand-Off-Auto) function is valid only when you use with
MO function setting 41 and 56 or with KPC-CCO01 (optional).

00.32 Digital keypad STOP 0: STOP key disabled 0
function 1: STOP key enabled

: Master and auxiliary frequency function disabled
: Digital keypad

: RS-485 communication input

: Analog input

: External UP / DOWN key input

00-35 | Auxiliary frequency source (multi-function input terminals) 0

A WO N =~ O

[

: Pulse input without direction command
(refer to Pr.10-16)

: CANopen communication card

: Digital keypad potentiometer knob

: Communication card

Master and auxiliary : Master + auxiliary frequency

= O N = O |0 N O

00-36 | frequency command : Master - auxiliary frequency 0
selection : Auxiliary - master frequency
Output phase order : Standard
00-47 0
selection : Exchange the rotation direction
00-48 | Display filter time (current) | 0.001—65.535 sec. 0.100
00-49 | Display filter time (keypad) | 0.001-65.535 sec. 0.100
00-50 | Software version (date) Read only Read only




Chapter 11 Summary of Parameter Settings | MS300

01 Basic Parameters

Pr. Explanation Settings Default
Maximum operation 60.00 /
01-00 0.00-599.00 Hz
frequency 50.00
Output frequency of motor 1
P a y 60.00/
01-01 | (Base frequency / Motor’s 0.00-599.00 Hz 50.00
rated frequency) '
Output voltage of motor 1 115V / 230V models: 0.0-255.0 V 220.0
01-02 | (Base voltage / Motor’s 460V models: 0.0-510.0 V 440.0
rated voltage) 575V models: 0.0-637.0 V 575.0
Mid-point frequency 1 of
01-03 0.00-599.00 Hz 3.00
motor 1
115V / 230V models: 0.0-240.0 V 11.0
Mid-point voltage 1 of motor
~ | 01-04 ; 460V models: 0.0-480.0 V 22.0
575V models: 0.0-600.0 V 40.0
Mid-point frequency 2 of
01-05 0.00-599.00 Hz 1.50
motor 1
115V / 230V models: 0.0-240.0 V 5.0
Mid-point voltage 2 of motor
~ | 01-06 ) 460V models: 0.0-480.0 V 10.0
575V models: 0.0-600.0 V 26.1
Minimum output frequency
01-07 0.00-599.00 Hz 0.50
of motor 1
115V / 230V models: 0.0-240.0 V 1.0
Minimum output voltage of
~ | 01-08 460V models: 0.0-480.0 V 2.0
motor 1
575V models: 0.0-600.0 V 16.7
01-09 | Start-up frequency 0.00-599.00 Hz 0.50
Output frequency upper
| 01-10 P a y PP 0.00-599.00 Hz 599.00
limit
| 01-11 | Output frequency lower limit | 0.00-599.00 Hz 0.00
Pr.01-45 = 0: 0.00-600.00 sec. 10.00
A~ | 01-12 | Acceleration time 1
Pr.01-45 = 1: 0.0-6000.0 sec. 10.0
Pr.01-45 = 0: 0.00-600.00 sec. 10.00
A~ | 01-13 | Deceleration time 1
Pr.01-45 = 1: 0.0-6000.0 sec. 10.0
Pr.01-45 = 0: 0.00-600.00 sec. 10.00
A | 01-14 | Acceleration time 2
Pr.01-45 = 1: 0.0-6000.0 sec. 10.0
Pr.01-45 = 0: 0.00-600.00 sec. 10.00
~ | 01-15 | Deceleration time 2
Pr.01-45 = 1: 0.0-6000.0 sec. 10.0
Pr.01-45 = 0: 0.00-600.00 sec. 10.00
A | 01-16 | Acceleration time 3
Pr.01-45 = 1: 0.0-6000.0 sec. 10.0
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Pr. Explanation Settings Default
Pr.01-45 = 0: 0.00-600.00 sec. 10.00
01-17 | Deceleration time 3
Pr.01-45 = 1: 0.0-6000.0 sec. 10.0
Pr.01-45 = 0: 0.00-600.00 sec. 10.00
01-18 | Acceleration time 4
Pr.01-45 = 1: 0.0-6000.0 sec. 10.0
Pr.01-45 = 0: 0.00-600.00 sec. 10.00
01-19 | Deceleration time 4
Pr.01-45 = 1: 0.0-6000.0 sec. 10.0
Pr.01-45 = 0: 0.00-600.00 sec. 10.00
01-20 | JOG acceleration time
Pr.01-45 = 1: 0.0-6000.0 sec. 10.0
Pr.01-45 = 0: 0.00-600.00 sec. 10.00
01-21 | JOG deceleration time
Pr.01-45 = 1: 0.0-6000.0 sec. 10.0
01-22 | JOG frequency 0.00-599.00 Hz 6.00
Switch frequency between
01-23 0.00-599.00 Hz 0.00
first and fourth Accel./Decel.
01.24 S-curve for acceleration Pr.01-45 = 0: 0.00-25.00 sec. 0.20
begin time 1 Pr.01-45 = 1: 0.0-250.0 sec. 0.2
0125 S-curve for acceleration Pr.01-45 = 0: 0.00-25.00 sec. 0.20
arrival time 2 Pr.01-45 = 1: 0.0-250.0 sec. 0.2
0126 S-curve for deceleration Pr.01-45 = 0: 0.00-25.00 sec. 0.20
begin time 1 Pr.01-45 = 1: 0.0-250.0 sec. 0.2
01.27 S-curve for deceleration Pr.01-45 = 0: 0.00-25.00 sec. 0.20
arrival time 2 Pr.01-45 = 1: 0.0-250.0 sec. 0.2
Skip frequency 1
01-28 0.00-599.00 Hz 0.00
(upper limit)
Skip frequency 1
01-29 0.00-599.00 Hz 0.00
(lower limit)
Skip frequency 2
01-30 0.00-599.00 Hz 0.00
(upper limit)
Skip frequency 2
01-31 0.00-599.00 Hz 0.00
(lower limit)
Skip frequency 3
01-32 0.00-599.00 Hz 0.00
(upper limit)
Skip frequency 3
01-33 0.00-599.00 Hz 0.00
(lower limit)
0: Output waiting
01-34 | Zero-speed mode 1: Zero-speed operation 0
2: Fmin (refer to Pr.01-07 and Pr.01-41)
Output frequency of motor 2
P a Y 60.00/
01-35 | (Base frequency / Motor’s 0.00-599.00 Hz 50.00
rated frequency) '
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Pr. Explanation Settings Default
Output voltage of motor 2 115V / 230V models: 0.0-255.0 V 220.0
01-36 | (Base voltage / Motor’'s 460V models: 0.0-510.0 V 440.0
rated voltage) 575V models: 0.0-637.0 V 575.0
Mid-point frequency 1 of
01-37 0.00-599.00 Hz 3.00
motor 2
115V / 230V models: 0.0-240.0 V 11.0
Mid-point voltage 1 of motor
| 01-38 ) 460V models: 0.0-480.0 V 22.0
575V models: 0.0-600.0 V 40.0
Mid-point frequency 2 of
01-39 0.00-599.00 Hz 1.50
motor 2
115V / 230V models: 0.0-240.0 V 5.0
Mid-point voltage 2 of motor
~ | 01-40 ) 460V models:0.0-480.0 V 10.0
575V models: 0.0-600.0 V 26.1
Minimum output frequency
01-41 0.00-599.00 Hz 0.50
of motor 2
115V / 230V models: 0.0-240.0 V 1.0
Minimum output voltage of
» | 01-42 460V models: 0.0-480.0 V 2.0
motor 2
575V models: 0.0-600.0 V 16.7
0: VIF curve determined by Pr.01-00—Pr.01-08
01-43 | V/F curve selection 1: V/IF curve to the power of 1.5 0
2: VIF curve to the power of 2
0: Linear acceleration and deceleration
1: Auto-acceleration and linear deceleration
| 0144 Auto-acceleration and 2: Linear acceleration and auto-deceleration 0
auto-deceleration setting 3: Auto-acceleration and auto- deceleration
4: Stall prevention by auto-acceleration and
auto-deceleration (limited by Pr.01-12—Pr.01-21)
Time unit for acceleration/ | 0: Unit 0.01 sec.
01-45 0
deceleration and S-curve 1: Unit 0.1 sec.
Pr.01-45 = 0: 0.00-600.00 sec. 1.00
~ | 01-46 | CANopen quick stop time
Pr.01-45 = 1: 0.0-6000.0 sec. 1.0
0: Disable
Regenerative energy
01-49 1: Over voltage energy restriction 0
restriction control method
2: Traction energy control (TEC)
Maximum operation 60.00/
01-52 0.00-599.00 Hz
frequency of motor 2 50.00
Maximum operation 60.00/
01-53 0.00-599.00 Hz
frequency of motor 3 50.00

11-10
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Pr. Explanation Settings Default
Output frequency of motor 3
P a Y 60.00 /
01-54 | (Base frequency / Motor’s 0.00-599.00 Hz 50.00
rated frequency) '
Output voltage of motor 3 115V / 230V models: 0.0-255.0 V 220.0
01-55 | (Base voltage / Motor’s 460V models: 0.0-510.0 V 440.0
rated voltage) 575V models: 0.0-637.0 V 575.0
Mid-point frequency 1 of
01-56 0.00-599.00 Hz 3.00
motor 3
115V / 230V models: 0.0-240.0 V 11.0
Mid-point voltage 1 of motor
01-57 3 460V models: 0.0-480.0 V 22.0
575V models: 0.0-600.0 V 40.0
Mid-point frequency 2 of
01-58 0.00-599.00 Hz 1.50
motor 3
115V / 230V models: 0.0-240.0 V 5.0
Mid-point voltage 2 of motor
01-59 3 460V models: 0.0-480.0 V 10.0
575V models: 0.0-600.0 V 26.1
Minimum output frequency
01-60 0.00-599.00 Hz 0.50
of motor 3
115V / 230V models: 0.0-240.0 V 1.0
Minimum output voltage of
01-61 460V models: 0.0-480.0 V 2.0
motor 3
575V models: 0.0-600.0 V 16.7
Maximum operation 60.00/
01-62 0.00-599.00 Hz
frequency of motor 4 50.00
Output frequency of motor 4
P a Y 60.00 /
01-63 | (Base frequency / Motor’s 0.00-599.00 Hz 50.00
rated frequency) '
Output voltage of motor 4 115V / 230V models: 0.0-255.0 V 220.0
01-64 | (Base voltage / Motor’'s 460V models: 0.0-510.0 V 440.0
rated voltage) 575V models: 0.0-637.0 V 575.0
Mid-point frequency 1 of
01-65 0.00-599.00 Hz 3.00
motor 4
115V / 230V models: 0.0-240.0 V 11.0
Mid-point voltage 1 of motor
01-66 4 460V models: 0.0-480.0 V 22.0
575V models: 0.0-600.0 V 40.0
Mid-point frequency 2 of
01-67 0.00-599.00 Hz 1.50
motor 4
115V / 230V models: 0.0-240.0 V 5.0
Mid-point voltage 2 of motor
01-68 4 460V models: 0.0-480.0 V 10.0
575V models: 0.0-600.0 V 26.1
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Minimum output frequency

01-69 0.00-599.00 Hz 0.50
of motor 4
115V / 230V models: 0.0-240.0 V 1.0
Minimum output voltage of
| 01-70 460V models: 0.0-480.0 V 2.0
motor 4

575V models: 0.0-600.0 V 16.7

11-12



Chapter 11 Summary of Parameter Settings | MS300

02 Digital Input / Output Parameters

Pr. Explanation Settings Default

o

: No function

—_

: Two-wire mode 1, power on for operation control
(M1: FWD / STOP, M2: REV / STOP)

2: Two-wire mode 2, power on for operation control
(M1: RUN / STOP, M2: REV / FWD)

3: Three-wire, power on for operation control
(M1: RUN, M2: REV / FWD, M3: STOP)

4: Two-wire mode 1, Quick Start
(M1: FWD / STOP, M2: REV / STOP)

5: Two-wire mode 2, Quick Start

0200 Two-wire / three-wire (M1: RUN / STOP, M2: REV / FWD) ]
operation control 6: Three-wire, Quick Start
(M1: RUN, M2: REV / FWD, M3: STOP)
IMPORTANT

1. In the fast start-up function, terminal output keeps in
the ready status, and the drive responses to the
command immediately.

2. When using Quick Start function, the output terminals
UVW are with driving voltages in order to output and
respond immediately if a Start command is given. Do
not touch the terminals or modify the motor wiring to

prevent electric shocks.

02.01 Multi-function input 0: No function 0
command 1 (MI1) 1: Multi-step speed command 1 / multi-step

0202 Multi-function input position command 1 0
command 2 (MI2) 2: Multi-step speed command 2 / multi-step

02-03 Multi-function input position command 2 1
command 3 (MI3) 3: Multi-step speed command 3 / multi-step

02-04 Multi-function input position command 3 ,
command 4 (Ml4) 4: Multi-step speed command 4 / multi-step
Multi-function input position command 4

02-05 3
command 5 (MI5) 5: Reset

0206 Multi-function input 6: JOG operation | .
command 6 (MI6) [by external control or KPC-CCO1 (optional)]
Multi-function input 7: Acceleration / deceleration speed inhibit

02-07 command 7 (MI7) 8: 1stand 2™ acceleration / deceleration time selection 0

9: 3 and 4" acceleration / deceleration time selection
10: External Fault (EF) Input (Pr.07-20)

11: Base Block (B.B.) input from external
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Pr.

Explanation

Settings

Default

12: Output stop

13: Cancel the setting of auto-acceleration /
auto-deceleration time

15: Rotating speed command from AVI

16: Rotating speed command from ACI

18: Force to stop (Pr.07-20)

19: Digital up command

20: Digital down command

21: PID function disabled

22: Clear the counter

23: Input the counter value (MI6)

24: FWD JOG command

25: REV JOG command

26: TQC / FOC mode selection

27: ASR1/ASR2 selection

28: Emergency stop (EF1)

29: Signal confirmation for Y-connection

30: Signal confirmation for A-connection

31: High torque bias (Pr.11-30)

32: Middle torque bias (Pr.11-31)

33: Low torque bias (Pr.11-32)

38: Disable writing EEPROM function

39: Torque command direction

40: Force coasting to stop

41: HAND switch

42: AUTO switch

48: Mechanical gear ratio switch

49: Enable drive

50: Slave dEb action to execute

51: Selection for PLC mode bit 0

52: Selection for PLC mode bit 1

53: Trigger CANopen quick stop

56: Local / Remote selection

58: Enable fire mode (with RUN command)

59: Enable fire mode (without RUN command)

70: Force auxiliary frequency return to 0

71: Disable PID function, force PID output return to 0

72: Disable PID function, retain the output value before

disabled

73: Force PID integral gain return to O, disable integral

11-14




Chapter 11 Summary of Parameter Settings | MS300

Pr.

Explanation

Settings

Default

74
81
82
83
84

: Reverse PID feedback

: Simple positioning zero point position signal input
: OOB loading balance detection

: Multi-motor (IM) selection bit 0

: Multi-motor (IM) selection bit 1

02-09

UP / DOWN key mode

0:
1:
2:
3:
4:

UP / DOWN by the acceleration / deceleration time
UP / DOWN constant speed (Pr.02-10)

Pulse signal (Pr.02-10)

External terminals UP / DOWN mode

External terminals UP / DOWN mode (Pr.02-10)

02-10

Constant speed,
acceleration / deceleration
speed of the UP/DOWN
Key

0.001-1.000 Hz/ms

0.001

02-11

Multi-function input

response time

0.000-30.000 sec.

0.005

02-12

Multi-function input mode

selection

00

00h—FFFFh (0: N.O.; 1: N.C.)

0000

02-13

Multi-function output 1
(RY1)

02-16

Multi-function output 2
(MO1)

02-17

Multi-function output 3
(MO2)

0 N OO o b~ WO N =~ O

11:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:

: No function

: Indication during RUN

: Operation speed reached

: Desired frequency reached 1 (Pr.02-22)

: Desired frequency reached 2 (Pr.02-24)

: Zero speed (Frequency command)

: Zero speed including STOP (Frequency command)
: Over-torque 1 (Pr.06-06—06-08)

: Over-torque 2 (Pr.06-09-06-11)

: Drive is ready

: Low voltage warning (Lv) (Pr.06-00)
Malfunction indication

Overheat warning (Pr.06-15)

Software brake signal indicator (Pr.07-00)
PID feedback error (Pr.08-13, Pr.08-14)
Slip error (oSL)

Count value reached, does not return to 0 (Pr.02-20)
Count value reached, return to 0 (Pr.02-19)
External interrupt B.B. input (Base Block)
Warning output

Over-voltage

Over-current stall prevention

11
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Pr.

Explanation

Settings

Default

23:
24:
25:
26:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
40:
42:
43:
44:
45:
46:
50:
51:
52:
53:
66:

67

Over-voltage stall prevention

Operation mode

Forward command

Reverse command

Output when frequency = Pr.02-34

Output when frequency < Pr.02-34
Y-connection for the motor coil
A-connection for the motor coil

Zero speed (actual output frequency)
Zero speed including STOP (actual output frequency)
Error output selection 1 (Pr.06-23)

Error output selection 2 (Pr.06-24)

Error output selection 3 (Pr.06-25)

Error output selection 4 (Pr.06-26)

Speed reached (including STOP)

Crane function

Motor speed detection

Low current output (use with Pr.06-71-06-73)
UVW output electromagnetic valve switch
Master dEb output

Output control for CANopen

Analog output control for RS-485 interface
Output control for communication cards
Fire mode indication

SO output logic A

: Analog input level reached
68:
73:
74:
75:
76:

SO output logic B
Over-torque 3
Over-torque 4
Forward RUN status

Reverse RUN status

» | 02-18

Multi-function output

direction

0000h—FFFFh (0: N.O.; 1: N.C.)

0000h

» | 02-19

Terminal counting value

reached (returns to 0)

0-65500

~ | 02-20

Preliminary counting value
reached

(does not return to 0)

0-65500

» | 02-21

Digital output gain (DFM)

1-55
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Pr. Explanation Settings Default
Desired frequency reached 60.00 /
02-22 0.00-599.00 Hz
1 50.00
The width of the desired
02-23 0.00-599.00 Hz 2.00
frequency reached 1
Desired frequency 60.00 /
02-24 0.00-599.00 Hz
reached 2 50.00
The width of the desired
02-25 0.00-599.00 Hz 2.00
frequency reached 2
Output frequency settin
P a Y 9 0.00-599.00 Hz
02-34 | for multi-function output 0.00
(Motor speed when using PG Card)
terminal
External operation control | O: Disable
02-35 | selection after reset and 1: Drive runs if the RUN command remains after reset or 0
reboot reboot
02-47 | Motor zero-speed level 0—65535 rpm 0
Display the status of multi-
02-50 Monitor the status of multi-function input terminals Read only
function input terminal
Display the status of multi-
02-51 Monitor the status of multi-function output terminals Read only
function output terminal
Display the external multi-
02-52 | function input terminals Monitor the status of PLC input terminals Read only
used by PLC
Display the external multi-
02-53 | function output terminals Monitor the status of PLC output terminals Read only
used by PLC
Display the frequency
02-54 | command executed by 0.00-599.00 Hz (Read only) Read only
external terminal
Multi-function output
terminal (function 42):
02-58 0.00-599.00 Hz 0.00
brake frequency check
point
02-78 | Motor deceleration ratio 4.0-1000.0 200.0
Automatic positioning
02-79 0.0-6480.0 180.0
angle setting
Automatic positioning 0.00: Disable the function
02-80 0.00
deceleration time 0.01-100.00 sec.
EF activates when the 0: Terminal count value reached, no EF displays
02-81 | terminal count value (continues to operate) 0

reached

1: Terminal count value reached, EF activates
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Initial Frequency 0: Use current Frequency command
A | 02-82 | command (F) mode after | 1: Use zero Frequency Command 0
stop 2: Refer to Pr.02-83 to set up

Initial Frequency
A | 02-83 | command (F) setting after | 0.00-599.00 Hz 60.00
stop
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03 Analog Input / Output Parameters

X

X

Pr. Explanation Settings Default
0: No function
1: Frequency command
2: Torque command (torque limit under speed mode)
Analog input selection
03-00 (AVI) 3: Torque compensation command 1
4: PID target value
5: PID feedback signal
6: Thermistor (PTC) input value
7: Positive torque limit
8: Negative torque limit
9: Regenerative torque limit
Analog input selection
03-01 (AC) 10: Positive / negative torque limit 0
11: PT100 thermistor input value
12: Auxiliary frequency input
13: PID compensation value
03-03 | Analog input bias (AVI) -100.0-100.0% 0
03-04 | Analog input bias (ACI) -100.0-100.0% 0
0: No bias
Positive / negative bias
03-07 1: Lower than or equal to bias
mode (AVI)
2: Greater than or equal to bias 0
3: The absolute value of the bias voltage while serving as
Positive / negative bias
03-08 the center
mode (ACI)
4: Bias serves as the center
0: Negative frequency input is not allowed.
The digital keypad or external terminal controls the
forward and reverse direction.
Reverse setting when
_ _ _ 1: Negative frequency input is allowed.
03-10 | analog signal input is 0
) Positive frequency = run in a forward direction;
negative frequency
negative frequency = run in a reverse direction.
The digital keypad or external terminal control cannot
change the running direction.
03-11 | Analog input gain (AVI) -500.0-500.0% 100.0
03-12 | Analog input gain (ACI) -500.0-500.0% 100.0
Analog input filter time
03-15 0.00-20.00 sec. 0.01
(AVI)
Analog input filter time
03-16 0.00-20.00 sec. 0.01
(ACI)
Analog input addition 0: Disable (AVI, ACI)
03-18 0

function

1: Enable (excludes analog extension card)
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Pr.

Explanation

Settings

Default

03-19

Signal loss selection for

analog input 4-20 mA

: Disable
: Continue operation at the last frequency
: Decelerate to 0 Hz

: Stop immediately and display “ACE”

» | 03-20

Multi-function output
(AFM)

: Output frequency (Hz)

: Frequency command (Hz)
: Motor speed (Hz)

: Output current (rms)

: Output voltage

: DC bus voltage

: Power factor

: Power

0 N O g A~ WO N =22 OW N =~ O

: Output torque

9: AVI

10: ACI

12: 1q current command

13: Iq feedback value

14: 1d current command

15: Id feedback value

16: Vg-axis voltage command
17: Vd-axis voltage command
18: Torque command

19: PG2 frequency command
20: CANopen analog output
21: RS-485 analog output

22: Communication card analog output

23: Constant voltage output

» | 03-21

Analog output gain (AFM)

0.0-500.0%

100.0

» | 03-22

Analog output in REV
direction (AFM)

0: Absolute value in output voltage
1: Reverse output 0 V; forward output 0-10 V
2: Reverse output 5-0 V; forward output 5-10 V

» | 03-27

AFM output bias

-100.00-100.00%

0.00

~ | 03-28

AVI terminal input

selection

0: 0-10 V (Pr.03-63—-Pr.03-68 is valid)
3:-10-10 V (Pr.03-69-Pr.03-74 are valid)

» | 03-29

ACI terminal input

selection

0: 4-20 mA
1:0-10V
2:0-20 mA

03-30

PLC analog output

terminal status

Monitor the status of the PLC analog output terminals

bit 0: AFM

Read only
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Pr. Explanation Settings Default
0: 0-10 V output
03-31 | AFM output selection 1: 0-20 mA output 0
2: 4-20 mA output
AFM DC output setting
03-32 0.00-100.00% 0.00
level
03-35 | AFM output filter time 0.00-20.00 sec. 0.01
0: Disable
03-39 | VR input selection 1
1: Frequency command
03-40 | VR input bias -100.0-100.0% 0.0
0: No bias
1: Lower than or equal to bias
2: Greater than or equal to bias
03-41 | VR positive / negative bias 0
3: The absolute value of the bias voltage while serving as
the center
4: Bias serves as the center
03-42 | VR gain -500.0-500.0% 100.0
03-43 | VR filter time 0.00-2.00 sec. 0.01
Multi-function output (MO) | 0: AVI
03-44 0
by Al level source 1: ACI
03-45 | Al upper level -100-100% 50
03-46 | Al lower level -100-100% 10
0: Normal curve
Analog input curve 1: Three-point curve of AVI
03-50 0
selection 2: Three-point curve of ACI
3: Three-point curve of AVI & ACI
Pr.03-29 = 1, 0.00-10.00 V
03-57 | ACI lowest point 4.00
Pr.03-29 # 1, 0.00-20.00 mA
ACI proportional lowest
03-58 0.00-100.00% 0.00
point
Pr.03-29 = 1, 0.00-10.00 V
03-59 | ACI mid-point 12.00
Pr.03-29 # 1, 0.00-20.00 mA
03-60 | ACI proportional mid-point | 0.00-100.00% 50.00
Pr.03-29 = 1, 0.00-10.00 V
03-61 | ACI highest point 20.00
Pr.03-29 # 1, 0.00-20.00 mA
ACI proportional highest
03-62 0.00-100.00% 100.00
point
03-63 | AVI voltage lowest point 0.00-10.00V 0.00
AVI proportional lowest
03-64 -100.00-100.00% 0.00
point
03-65 | AVI voltage mid-point 0.00-10.00V 5.00
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X X

Pr. Explanation Settings Default
03-66 | AVI proportional mid-point | -100.00—100.00% 50.00
03-67 | AVI voltage highest point | 0.00-10.00 V 10.00
AVI proportional highest

03-68 -100.00-100.00% 100.00
point
Negative AVI voltage -10.00-0.00 V

03-69 0.00
lowest point (valid when Pr.03-28 sets as -10-10 V)
Negative AVI proportional | -100.00-100.00%

03-70 0.00
lowest point (valid when Pr.03-28 sets as -10-10 V)
Negative AVI voltage -10.00-0.00 V

03-71 -5.00
mid-point (valid when Pr.03-28 sets as -10-10 V)
Negative AVI proportional | -100.00-100.00%

03-72 -50.00
mid-point (valid when Pr.03-28 sets as -10-10 V)
Negative AVI voltage -10.00-0.00 V

03-73 -10.00
highest point (valid when Pr.03-28 sets as -10-10 V)
Negative AVI proportional | -100.00-100.00%

03-74 -100.00

highest point

(valid when Pr.03-28 sets as -10-10 V)
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Pr. Explanation Settings Default
04-00 | 15t step speed frequency 0.00-599.00 Hz 0.00
04-01 | 2 step speed frequency | 0.00-599.00 Hz 0.00
04-02 | 3 step speed frequency | 0.00-599.00 Hz 0.00
04-03 | 4" step speed frequency | 0.00-599.00 Hz 0.00
04-04 | 5" step speed frequency | 0.00-599.00 Hz 0.00
04-05 | 6" step speed frequency | 0.00-599.00 Hz 0.00
04-06 | 7" step speed frequency 0.00-599.00 Hz 0.00
04-07 | 8™ step speed frequency 0.00-599.00 Hz 0.00
04-08 | 9" step speed frequency 0.00-599.00 Hz 0.00
04-09 | 10" step speed frequency | 0.00-599.00 Hz 0.00
04-10 | 11 step speed frequency | 0.00-599.00 Hz 0.00
04-11 | 12" step speed frequency | 0.00-599.00 Hz 0.00
04-12 | 13" step speed frequency | 0.00-599.00 Hz 0.00
04-13 | 14" step speed frequency | 0.00-599.00 Hz 0.00
04-14 | 15" step speed frequency | 0.00-599.00 Hz 0.00
04-50 | PLC buffer 0 0-65535 0
04-51 | PLC buffer 1 0-65535 0
04-52 | PLC buffer 2 0-65535 0
04-53 | PLC buffer 3 0-65535 0
04-54 | PLC buffer 4 0-65535 0
04-55 | PLC buffer 5 0-65535 0
04-56 | PLC buffer 6 0-65535 0
04-57 | PLC buffer 7 0-65535 0
04-58 | PLC buffer 8 0-65535 0
04-59 | PLC buffer 9 0-65535 0
04-60 | PLC buffer 10 0-65535 0
04-61 | PLC buffer 11 0-65535 0
04-62 | PLC buffer 12 0-65535 0
04-63 | PLC buffer 13 0-65535 0
04-64 | PLC buffer 14 0-65535 0
04-65 | PLC buffer 15 0-65535 0
04-66 | PLC buffer 16 0-65535 0
04-67 | PLC buffer 17 0-65535 0
04-68 | PLC buffer 18 0-65535 0
04-69 | PLC buffer 19 0-65535 0
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05 Motor Parameters

Pr. Explanation Settings Default
0: No function
1: Dynamic test for induction motor (IM)
05.00 Motor parameter 2: Static test for induction motor (IM) 0
auto-tuning 5: Rolling auto-tuning for PM (IPM / SPM)
12: FOC sensorless inertia estimation
13: High frequency stall test for PM
D di
Full-load current for . esne?h;ng
05-01 10-120% of the drive’s rated current del
induction motor 1 (A) mode
power
5 >
Rated power for induction eg)ne?:;ng
» | 05-02 0.00-655.35 kW del
motor 1 (kW) mode
power
Depending
Rated speed for induction | O—xxxxx rpm (Depending on the motor’s number of poles) on the
~ | 05-03 motor’s
motor 1 (rpm) 1710 (60 Hz, 4 poles); 1410 (50 Hz, 4 poles) number of
poles
Number of poles for
05-04 2-20 4
induction motor 1
D di
No-load current for efne?h;ng
05-05 0.00-Pr.05-01 default del
induction motor 1 (A) mode
power
. D di
Stator resistance (Rs) for eg)ne?h;ng
05-06 | ) 0.000-65.535 Q del
induction motor 1 mode
power
Rotor resistance (Rr) for
05-07 | _ 0.000-65.535 Q 0.000
induction motor 1
Magnetizing inductance
05-08 0.0-6553.5 mH 0.0
(Lm) for induction motor 1
Stator inductance (Lx) for
05-09 0.0-6553.5 mH 0.0
induction motor 1
D di
Full-load current for ecf)ne?h;ng
05-13 10-120% of the drive’s rated current del
induction motor 2 (A) mode
power
D di
Rated power for induction efne?h;ng
~ | 05-14 0.00-655.35 kW del
motor 2 (kW) mode
power
Depending
Rated speed for induction | O—xxxxx rpm (Depending on the motor’'s number of poles) on the
~ | 05-15 motor’s
motor 2 (rpm) 1710 (60 Hz, 4 poles); 1410 (50 Hz, 4 poles) number of
poles
Number of poles for
05-16 2-20 4
induction motor 2
D di
No-load current for eg)ne?hemg
05-17 0.00-Pr.05-13 default del
induction motor 2 (A) moade
power
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Pr. Explanation Settings Default
D .

Stator resistance (Rs) for ec?r:a ?r:jéng
05-18 0.000-65.535 Q del
induction motor 2 mode
power

Rotor resistance (Rr) for
05-19 0.000-65.535 Q 0.000
induction motor 2

Magnetizing inductance
05-20 0.0-6553.5 mH 0.0
(Lm) for induction motor 2

Stator inductance (Lx) for
05-21 0.0-6553.5 mH 0.0
induction motor 2

1: Motor 1
Multi-motor (induction) 2: Motor 2
05-22 1
selection 3: Motor 3 (VF or SVC control mode only)

4: Motor 4 (VF or SVC control mode only)

Frequency for Y-

connection / A-connection
05-23 0.00-599.00 Hz 60.00
switch for an induction

motor

Y-connection /A-connection
0: Disable
05-24 | switch for an induction 0
1: Enable
motor

Delay time for Y-connection
05-25 | /A-connection switch for an | 0.000-60.000 sec. 0.200

induction motor

Accumulated Watt-second
05-26 | for a motor in low word Read only 0.0

(W-msec.)

Accumulated Watt-second
05-27 | for a motor in high word Read only 0.0
(W-sec.)

Accumulated Watt-hour for
05-28 Read only 0.0
a motor (W-hour)

Accumulated Watt-hour for

05-29 | a motor in low word Read only 0.0
(kW-hour)
Accumulated Watt-hour for

05-30 | a motor in high word Read only 0.0
(MW-hour)

Accumulated motor
05-31 0-1439 0
operation time (minutes)

Accumulated motor
05-32 0-65535 0
operation time (days)
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Pr. Explanation Settings Default
0: IM (Induction motor)
Induction motor (IM) or
1: SPM
permanent magnet
05-33 (Surface permanent magnet synchronous AC motor) 0
synchronous AC motor
2:IPM
(PM) selection
(Interior permanent magnet synchronous AC motor)
Full-load current for a Depending
05-34 | permanent magnet 0-120% of the drive’s rated current (r)nnoijheel
synchronous AC motor power
Rated power for a Depending
on the
05-35 | permanent magnet 0.00-655.35 kW motor
synchronous AC motor power
Rated speed for a
05-36 | permanent magnet 0-65535 rpm 2000
synchronous AC motor
Number of poles for a
05-37 | permanent magnet 0-65535 10
synchronous AC motor
Stator resistance for a
05-39 | permanent magnet 0.000-65.535 Q 0.000
synchronous AC motor
Permanent magnet
05-40 0.00-655.35 mH 0.00
synchronous AC motor Ld
Permanent magnet
05-41 0.00-655.35 mH 0.00
synchronous AC motor Lg
Ke parameter of a
05-43 | permanent magnet 0-65535 (Unit: V / krpm) 0
synchronous AC motor
D di
Full-load current for eg)ne?hemg
05-64 10-120% of the drive’s rated current del
induction motor 3 (A) moade
power
Rated power for induction Degjne?:;ng
~ | 05-65 0.00-655.35 kW del
motor 3 (kW) mode
power
Depending
Rated speed for induction | 0—xxxxx rpm (Depending on the motor’s number of poles)|  on the
~ | 05-66 motor’s
motor 3 (rpm) 1710 (60 Hz, 4 poles); 1410 (50 Hz, 4 poles) number of
poles
Number of poles for
05-67 2-20 4
induction motor 3
D di
No-load current for e(f)ne?hemg
05-68 0.00-Pr.05-64 default del
induction motor 3 (A) mode
power
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Pr. Explanation Settings Default
D .
Stator resistance (Rs) for ec?r:a ?r:jéng
05-69 | ] 0.000-65.535 Q model
induction motor 3
power
D di
Full-load current for . ecf’r??h;ng
05-70 10-120% of the drive’s rated current del
induction motor 4 (A) mode
power
5 .
Rated power for induction e(f,? E?;ng
05-71 0.00-655.35 kW del
motor 4 (kW) mode
power
Depending
Rated speed for induction | 0—xxxxx rpm (Depending on the motor’s number of poles)|  on the
05-72 motor’s
motor 4 (rpm) 1710 (60 Hz, 4 poles); 1410 (50 Hz, 4 poles) number of
poles

Number of poles for
05-73 2-20 4
induction motor 4

D di
No-load current for ec?r:e '?h;ng
05-74 0.00-Pr.05-70 default del
induction motor 4 (A) mode
power
. D di
Stator resistance (Rs) for ec?r:a ?héng
05-75 | _ 0.000-65.535 Q del
induction motor 4 mode
power
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06 Protection Parameters (1)

Pr. Explanation Settings Default
115V / 230V models: 150.0—-220.0 Vbc 180.0
~ | 06-00 | Low voltage level 460V models: 300.0—440.0 Voc 360.0
575V models: 375.0-550.0 Voc 450.0
0: Disable
v | 0601 Over-voltage stall 115V / 230V models: 0.0-390.0 Vpc 380.0
prevention 460V models: 0.0-780.0 Vbc 760.0
575V models: 0.0-1000.0 Vbc 975.0
Selection for over-voltage | 0: Traditional over-voltage stall prevention
~ | 06-02 0
stall prevention 1: Smart over-voltage stall prevention
Normal load: 0-150% 120
Over-current stall
] ) (100% corresponds to the rated current of the drive)
~ | 06-03 | prevention during
. Heavy load: 0-200% 180
acceleration
(100% corresponds to the rated current of the drive)
Normal load: 0-150% 120
Over-current stall
] ) (100% corresponds to the rated current of the drive)
A | 06-04 | prevention during
. Heavy load: 0-200% 180
operation
(100% corresponds to the rated current of the drive)
0: By current acceleration / deceleration time
Acceleration / deceleration | 1: By the first acceleration / deceleration time
| 06.05 time selection for stall 2: By the second acceleration / deceleration time 0
prevention at constant 3: By the third acceleration / deceleration time
speed 4: By the fourth acceleration / deceleration time
5: By Auto-acceleration / auto-deceleration
0: No function
1: Continue operation after over-torque detection during
constant speed operation
Over-torque detection 2: Stop after over-torque detection during constant
~ | 06-06 0
selection (motor 1) speed operation
3: Continue operation after over-torque detection during
RUN
4: Stop after over-torque detection during RUN
Over-torque detection 10-250%
» | 06-07 120
level (motor 1) (100% corresponds to the rated current of the drive)
Over-torque detection
~ | 06-08 0.1-60.0 sec. 0.1
time (motor 1)
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Pr. Explanation Settings Default
0: No function
1: Continue operation after over-torque detection during
constant speed operation
06.09 Over-torque detection 2: Stop after over-torque detection during constant speed 0
selection (motor 2) operation
3: Continue operation after over-torque detection during
RUN
4: Stop after over-torque detection during RUN
Over-torque detection 10-250%
06-10 120
level (motor 2) (100% corresponds to the rated current of the drive)
Over-torque detection
06-11 0.1-60.0 sec. 0.1
time (motor 2)
0-250%
06-12 | Current limit ) 150
(100% corresponds to the rated current of the drive)
0: Inverter motor (with external forced cooling)
Electronic thermal relay
06-13 1: Standard motor (motor with fan on the shaft) 2
selection 1 (motor 1) .
2: Disabled
Electronic thermal relay
06-14 30.0-600.0 sec. 60.0
action time 1 (motor 1)
D di
Temperature level ecf): ?h;ng
06-15 0.0-110.0°C del
overheat (OH) warning mode
power
Stall prevention limit level
(Weak magnetic field
06-16 0-100% (refer to Pr.06-03—Pr.06-04) 100
current stall prevention
level)
06-17 | Fault record 1 0: No fault record 0
06-18 | Fault record 2 1: Over-current during acceleration (ocA) 0
06-19 | Fault record 3 2: Over-current during deceleration (ocd) 0
06-20 | Fault record 4 3: Over-current during steady operation (ocn) 0
06-21 | Fault record 5 4: Ground fault (GFF) 0
06-22 | Fault record 6 6: Over-current at stop (ocS) 0
Fault record 7 (Pr.14-70) | 7: Over-voltage during acceleration (ovA) 0
Fault record 8 (Pr.14-71) | 8: Over-voltage during deceleration (ovd) 0
Fault record 9 (Pr.14-72) | 9: Over-voltage during constant speed (ovn) 0
Fault record 10 (Pr.14-73) | 10: Over-voltage at stop (ovS) 0

11: Low-voltage during acceleration (LvA)
12: Low-voltage during deceleration (Lvd)
13: Low-voltage during constant speed (Lvn)
14: Low-voltage at stop (LvS)

15: Phase loss protection (orP)
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Pr.

Explanation

Settings

Default

16:
18:
21:
22:
23:
24:
26:
27:
28:
31:
33:
34:
35:
36:
37:
40:

41

IGBT overheating (oH1)

IGBT temperature detection failure ( tH10)
Over load (oL)

Electronic thermal relay 1 protection (EoL1)
Electronic thermal relay 2 protection (EoL2)
Motor overheating PTC/ PT100 (oH3)

Over torque 1 (ot1)

Over torque 2 (ot2)

Under current (uC)

EEPROM read error (cF2)

U-phase error (cd1)

V-phase error (cd2)

W-phase error (cd3)

cc (current clamp) hardware error (HdO)

oc (over-current) hardware error (Hd1)

Auto-tuning error (AUE)

: PID loss ACI (AFE)
43:
44
45:
48:
49:
50:
51:
52:
54:
55:
56:
57:
58:
61:
62:
63:
72:
76:
77:
78:
79:
80:
81:

PG feedback loss (PGF2)

PG feedback stall (PGF3)

PG slip error (PGF4)

ACl loss (ACE)

External fault (EF)

Emergency stop (EF1)

External Base Block (bb)

Password is locked (Pcod)

lllegal command (CE1)

lllegal data address (CE2)

lllegal data value (CE3)

Data is written to read-only address (CE4)
Modbus transmission time-out (CE10)
Y-connection / A-connection switch error (ydc)
Deceleration energy backup error (dEb)
Over slip error (oSL)

STO Loss (STL1)

STO (STo)

STO Loss 2 (STL2)

STO Loss 3 (STL3)

U-phase Over-current before run (Aoc)
V-phase Over-current before run (boc)

W-phase Over-current before run (coc)
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Pr.

Explanation

Settings

Default

82: Output phase loss U phase (oPL1)

83: Output phase loss V phase (oPL2)

84: Output phase loss W phase (oPL3)

87: Low frequency overload protection (oL3)
89: Rotor position detection error (roPd)
101: CANopen guarding error (CGdE)

102: CANopen heartbeat error (CHbE)

104: CANopen bus off error (CbFE)

105: CANopen index error (CidE)

106: CANopen station address error (CAdE)
107: CANopen index setting exceed limit (CFrE)
111: InrCOM time-out error (ictE)

121: Internal communication error (CP20)
123: Internal communication error (CP22)
124: Internal communication error (CP30)
126: Internal communication error (CP32)
127: Internal communication error (CP33)
128: Over-torque 3 (ot3)

129: Over-torque 4 (ot4)

134: Internal communication error (EoL3)
135: Internal communication error (EoL4)
140: oc hardware error (Hd6)

141: GFF occurs before run (b4GFF)

142: Auto-tune error 1 (AuE1)

143: Auto-tune error 2 (AuE2)

144: Auto-tune error 3 (AuE3)

06-23

Fault output option 1

0-65535 (refer to bit table for fault code)

06-24

Fault output option 2

0-65535 (refer to bit table for fault code)

06-25

Fault output option 3

0-65535 (refer to bit table for fault code)

06-26

Fault output option 4

0-65535 (refer to bit table for fault code)

oO|Oo|O| O

06-27

Electronic thermal relay

selection 2 (motor 2)

0: Inverter motor (with external forced cooling)
1: Standard motor (motor with fan on the shaft)
2: Disabled

06-28

Electronic thermal relay

action time 2 (motor 2)

30.0-600.0 sec.

60.0

06-29

PTC detection selection

0: Warn and continue operation
1: Fault and ramp to stop
2: Fault and coast to stop

3: No warning

06-30

PTC level

0.0-100.0%

50.0
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Pr. Explanation Settings Default
Frequency command at
06-31 0.00-599.00 Hz Read only
malfunction
Output frequency at
06-32 0.00-599.00 Hz Read only
malfunction
Output voltage at
06-33 0.0-6553.5V Read only
malfunction
DC bus voltage at
06-34 0.0-6553.5V Read only
malfunction
Output current at
06-35 0.00-655.35 Amp Read only
malfunction
IGBT temperature at
06-36 -3276.7-3276.7°C Read only
malfunction
06-38 | Motor speed at malfunction| -32767-32767 rpm Read only
Torque command at
06-39 -32767-32767% Read only
malfunction
Status of the multi-function
06-40 | input terminal at 0000h—FFFFh Read only
malfunction
Status of the multi-function
06-41 | output terminal at 0000h—FFFFh Read only
malfunction
06-42 | Drive status at malfunction | 0000h—FFFFh Read only
0: STO latch
A | 06-44 | STO latch selection 0
1: STO no latch
0: Warn and continue operation
Output phase loss 1: Fault and ramp to stop
» | 06-45 3
detection action (OPHL) 2: Fault and coast to stop
3: No warning
Detection time for output
| 06-46 0.000-65.535 sec. 0.500
phase loss
Current detection level for
» | 06-47 0.00-100.00% 1.00
output phase loss
DC brake time for output
» | 06-48 0.000-65.535 sec. 0.000
phase loss
0: Disable
06-49 | LvX auto-reset 0
1: Enable
Input phase loss detection | 0: Fault and ramp to stop
» | 06-53 0
action (OrP) 1: Fault and coast to stop
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Pr. Explanation Settings Default
0: Constant rated current and limit carrier frequency by
load current and temperature
1: Constant carrier frequency and limit load current by
06-55 | Derating protection 0
setting carrier frequency
2: Constant rated current (same as setting 0), but close
current limit
06-56 | PT100 voltage level 1 0.000-10.000 V 5.000
06-57 | PT100 voltage level 2 0.000-10.000 V 7.000
PT100 level 1 frequency
06-58 0.00-599.00 Hz 0.00
protection
PT100 activation level 1
06-59 | protection frequency 0-6000 sec. 60
delay time
Software detection GFF
06-60 0.0-6553.5% 60.0
current level
Software detection GFF
06-61 0.00-655.35 sec. 0.10
filter time
Operation time of fault
06-63 0-65535 days Read only
record 1 (Days)
Operation time of fault
06-64 0-1439 min. Read only
record 1 (Minutes)
Operation time of fault
06-65 0-65535 days Read only
record 2 (Days)
Operation time of fault
06-66 0-1439 min. Read only
record 2 (Minutes)
Operation time of fault
06-67 0-65535 days Read only
record 3 (Days)
Operation time of fault
06-68 0-1439 min. Read only
record 3 (Minutes)
Operation time of fault
06-69 0-65535 days Read only
record 4 (Days)
Operation time of fault
06-70 0-1439 min. Read only
record 4 (Minutes)
06-71 | Low current setting level 0.0-100.0% 0.0
06-72 | Low current detection time | 0.00-360.00 sec. 0.00
0: No function
1: Fault and coast to stop
06-73 | Low current action 0

2: Fault and ramp to stop by the second deceleration time

3: Warn and continue operation

11-33




Chapter 11 Summary of Parameter Settings | MS300

Pr. Explanation Settings Default
0: Disable
06-80 | Fire mode 1: Forward (counterclockwise) operation 0
2: Reverse (clockwise) operation
Operating frequency in fire
» | 06-81 0.00-599.00 Hz 60.00

mode
Operation times in fire

06-88 0-65535 times Read only
mode
Operation time of fault

06-90 0-65535 days Read only
record 5 (days)
Operation time of fault

06-91 0-1439 min. Read only
record 5 (minutes)
Operation time of fault

06-92 0-65535 days Read only
record 6 (days)
Operation time of fault

06-93 0-1439 min. Read only
record 6 (minutes)
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Pr. Explanation Settings Default
115V / 230V models: 350.0-450.0 Vbc 370.0
Software brake chopper
07-00 460V models: 700.0-900.0 Vbc 740.0
action level
575V models: 875.0-1000.0 Voc 950.0
07-01 | DC brake current level 0-100% 0
07-02 | DC brake time at start-up 0.0-60.0 sec. 0.0
07-03 | DC brake time at STOP 0.0-60.0 sec. 0.0
DC brake frequency at
07-04 0.00-599.00 Hz 0.00
STOP
07-05 | Voltage increasing gain 1-200% 100
0: Stop operation
Restart after momentary
07-06 1: Speed tracking by the speed before the power loss 0
power loss
2: Speed tracking by the minimum output frequency
Allowed power loss
07-07 0.0-20.0 sec. 2.0
duration
07-08 | Base Block time 0.0-60.0 sec. 0.5
Current limit of speed
07-09 20-200% 100
tracking
0: Stop operation
07-10 | Restart after fault action 1: Speed tracking by current speed 0
2: Speed tracking by minimum output frequency
Number of times of restart
07-11 0-10 0
after fault
0: Disable
0712 Speed tracking during 1: Speed tracking by the maximum output frequency 0
start-up 2: Speed tracking by the motor frequency at start-up
3: Speed tracking by the minimum output frequency
0: Disable
1: dEb with auto-acceleration / auto-deceleration, the
drive does not output the frequency after the power is
restored.
2: dEb with auto-acceleration / auto-deceleration, the
07-13 | dEb function selection drive outputs the frequency after the power is restored. 0
3: dEb low-voltage control, then the drive’s voltage
increases to 350 Vpc / 700 Voc and ramps to stop
after low frequency
4: dEb high-voltage control of 350 Vpoc / 700 Voc, and the
drive ramps to stop
07-15 | Dwell time at acceleration 0.00-600.00 sec. 0.00
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Pr. Explanation Settings Default
Dwell frequency at
~ | 07-16 0.00-599.00 Hz 0.00
acceleration
A | 07-17 | Dwell time at deceleration 0.00-600.00 sec. 0.00
Dwell frequency at
~ | 07-18 0.00-599.00 Hz 0.00
deceleration
0: Fan is always ON
1: Fan is OFF after the AC motor drive stops for one
minute.
~ | 07-19 | Fan cooling control 2: Fan is ON when the AC motor drive runs, fan is OFF 3
when the AC motor drive stops.
3: Fan turns ON when temperature (IGBT) reaches
around 60°C.
0: Coast to stop
1: Stop by the first deceleration time
2: Stop by the second deceleration time
Emergency stop (EF) &
» | 07-20 ] 3: Stop by the third deceleration time 0
force to stop selection
4: Stop by the fourth deceleration time
5: System deceleration
6: Automatic deceleration
Automatic energy-saving 0: Disable
| 07-21 0
setting 1: Enable
~ | 07-22 | Energy-saving gain 10-1000% 100
0: Enable AVR
Automatic voltage regulation
| 07-23 1: Disable AVR 0
(AVR) function
2: Disable AVR during deceleration
Torque command filter time
| 07-24 0.001-10.000 sec. 0.050
(V/F and SVC control mode)
Slip compensation filter time
| 07-25 0.001-10.000 sec. 0.100
(V/F and SVC control mode)
Torque compensation gain | IM: 0-10 (when Pr.05-33 = 0)
» | 07-26 1
(V/F and SVC control mode)| PM: 0-5000 (when Pr.05-33 = 1 or 2)
. . : 0.00
Slip compensation gain
~ | 07-27 0.00-10.00 (Default value
(V/F and SVC control mode) is 1.00 in SVC
mode)
0.0-100.0%
A | 07-29 | Slip deviation level 0
0: No detection
Over-slip deviation
» | 07-30 0.0-10.0 sec. 1.0
detection time
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Pr. Explanation Settings Default
0: Warn and continue operation
Over-slip deviation 1: Fault and ramp to stop
07-31 0
treatment 2: Fault and coast to stop
3: No warning
Motor oscillation
07-32 0-10000 1000
compensation factor
07-33 | Auto-restart interval of fault | 0.0-6000.0 sec. 60.0
PMSVC voltage feed
07-38 0.50-2.00 1.00
forward gain
07-46 | OOB sampling time 0.1-120.0 sec. 1.0
Number of OOB sampling
07-47 | 00-32 20
times
OOB average sampling Read
07-48 Read only
angle only
07-62 | dEb gain (Kp) 0-65535 8000
07-63 | dEb gain (Ki) 0-65535 150
0771 Torque compensation gain | IM: 0—10 (when Pr.05-33 = 0) ;
(motor 2) PM: 0-5000 (when Pr.05-33 = 1 or 2)
. . . 0.00
Slip compensation gain
07-72 0.00-10.00 (Default value
(motor 2) is 1.00in SVC
mode)
07.73 Torque compensation gain | IM: 0-10 (when Pr.05-33 = 0) ]
(motor 3) PM: 0-5000 (when Pr.05-33 = 1 or 2)
: . . 0.00
Slip compensation gain
07-74 0.00-10.00 (Default value
(motor 3) is 1.00 in SVC
mode)
0775 Torque compensation gain | IM: 0—10 (when Pr.05-33 = 0) ]
(motor 4) PM: 0-5000 (when Pr.05-33 = 1 or 2)
. . . 0.00
Slip compensation gain
07-76 0.00-10.00 (Default value
(motor 4) is 1.00 in SVC
mode)
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08 High-function PID Parameters

X

X X X

X X X

X

Pr. Explanation Settings Default
0: No function
1: Negative PID feedback: by analog input
(Pr.03-00, Pr.03-01)
2: Negative PID feedback: by single-phase input (MI7),
without direction (Pr.10-16=5)
Terminal selection of PID
08-00 4: Positive PID feedback: by analog input (Pr.03-00, 0
feedback
Pr.03-01)
5: Positive PID feedback: by single-phase input (M17),
without direction (Pr.10-16=5)
7: Negative PID feedback: by communication protocols
8: Positive PID feedback: by communication protocols
0.0-1000.0 (When Pr.08-23 bit 1=0)
08-01 | Proportional gain (P) 1.00
0.00-100.00 (When Pr.08-23 bit 1=1)
08-02 | Integral time (I) 0.00-100.00 sec. 1.00
08-03 | Differential time (D) 0.00-1.00 sec. 0.00
Upper limit of integral
08-04 0.0-100.0% 100.0
control
PID output command limit
08-05 0.0-110.0% 100.0
(positive limit)
PID feedback value by
08-06 -200.00-200.00% 0.00
communication protocol
08-07 | PID delay time 0.0-2.5 sec. 0.0
Feedback signal detection
08-08 | 0.0-3600.0 sec. 0.0
time
0: Warn and continue operation
Feedback signal fault 1: Fault and ramp to stop
08-09 0
treatment 2: Fault and coast to stop
3: Warn and operate at last frequency
08-10 | Sleep frequency 0.00-599.00 Hz 0.00
08-11 | Wake-up frequency 0.00-599.00 Hz 0.00
08-12 | Sleep time 0.0-6000.0 sec. 0.0
PID feedback signal error
08-13 1.0-50.0% 10.0
deviation level
PID feedback signal error
08-14 0.1-300.0 sec. 5.0
deviation detection time
PID feedback signal filter
08-15 | 0.1-300.0 sec. 5.0
time
PID compensation 0: Parameter setting
08-16 0

selection

1: Analog input
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Pr. Explanation Settings Default
08-17 | PID compensation -100.0-100.0% 0
0818 Sleep mode function 0: Refer to PID output command 0

setting 1: Refer to PID feedback signal
08-19 | Wake-up integral limit 0.0-200.0% 50.0
0: Serial connection
08-20 | PID mode selection 0
1: Parallel connection
08.21 Enable PID to change the | 0: Operation direction cannot be changed 0
operation direction 1: Operation direction can be changed
08-22 | Wake-up delay time 0.00-600.00 sec. 0.00
bit 0 = 1: PID running in reverse follows the setting for
Pr.00-23.
bit 0 = 0: PID running in reverse refers to PID’s
08-23 | PID control flag 2
calculated value.
bit 1 = 1: two decimal places for PID Kp
bit 1 = 0: one decimal place for PID Kp
PID output command limit
08-26 0.0-100.0% 100.0
(reverse limit)
Acceleration / deceleration
08-27 0.00-655.35 sec. 0.00
time for PID command
0: PID control output 100.00% corresponding to maximum
Frequency base
] operation frequency (Pr.01-00)
08-29 | corresponding to 0
1: PID control output 100.00% corresponding to the input
100.00% PID
value of the auxiliary frequency
) ) 0.0-1000.0 (when Pr.08-23 setting bit1=0)
08-31 | Proportional gain 2 1.00
0.00-100.00 (when Pr.08-23 setting bit1=1)
08-32 | Integral time 2 0.00-100.00 sec. 1.00
08-33 | Differential time 2 0.00-1.00 sec. 0.00
0: Frequency command (Pr.00-20, Pr.00-30)
1: Pr.08-66 setting
2: RS-485 communication input
08-65 | PID target value source 3: External analog input (refer to Pr.03-00, Pr.03-01) 0
4: CANopen communication card
6: Communication card (does not include CANopen card)
7: Digital keypad potentiometer knob
08-66 | PID target value setting -100.00-100.00% 50.00
Master and auxiliary
08-67 | reverse running cutoff 0.0-100.0% 10.0
frequency
08-68 | PID deviation limit 0.00-100.00% 0.00
08-69 | Integral separation level 0.00-100.00% 0.00
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Pr. Explanation Settings Default
08-70 | Smart start-up level 0.00-100.00% 5.00

Smart start-up frequency

A | 08-71 0.00-599.00 Hz 0.00
command
Smart start-up

A | 08-72 0.00-600.00 sec. 3.00
acceleration time

0: No switching (refer to Pr.08-01-Pr.08-03)

PID2 parameter switch

| 08-75 1: Auto-switch based on the output frequency 0
condition

2: Auto-switch based on the deviation

PID2 parameter switch

~ | 08-76 0.00-Pr.08-77% 10.00
deviation 1
PID2 parameter switch

| 08-77 Pr.08-76—-100.00% 40.00
deviation 2
Allowed reverse running

~ | 08-78 0.0-6553.5 sec. 0.0
time after start-up
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09 Communication Parameters

X X X X X X X X X X

Pr. Explanation Settings Default
09-00 | Communication address 1-254 1
09-01 | COM1 transmission speed | 4.8—-115.2 Kbps 9.6

0: Warn and continue operation
09.02 COM1 transmission fault 1: Fault and ramp to stop 3
treatment 2: Fault and coast to stop
3: No warning, no fault, and continue operation
09-03 | COM1 time-out detection 0.0-100.0 sec. 0.0
1:7, N, 2 (ASCII)
2:7,E, 1 (ASCII)
3:7,0,1(ASCII)
4:7,E, 2 (ASCII)
5:7,0, 2 (ASCII)
6: 8, N, 1 (ASCII)
7:8, N, 2 (ASCII)
o 8:8, E, 1 (ASCII)
09.04 COM1 communication 9:8,0, 1 (ASCI) ]
protocol
10: 8, E, 2 (ASCII)
11: 8, O, 2 (ASCII)
12: 8, N, 1 (RTU)
13: 8, N, 2 (RTU)
14: 8, E, 1 (RTU)
15: 8, O, 1 (RTU)
16: 8, E, 2 (RTU)
17: 8, 0, 2 (RTU)
09.09 Communication response 0.0200.0 ms 20
delay time
09-10 Communication main 0.00-599.00 Hz 60.00
frequency
09-11 | Block transfer 1 0-65535 0
09-12 | Block transfer 2 0-65535 0
09-13 | Block transfer 3 0-65535 0
09-14 | Block transfer 4 0-65535 0
09-15 | Block transfer 5 0-65535 0
09-16 | Block transfer 6 0-65535 0
09-17 | Block transfer 7 0-65535 0
09-18 | Block transfer 8 0-65535 0
09-19 | Block transfer 9 0-65535 0
09-20 | Block transfer 10 0-65535 0
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X X X X X X

Pr. Explanation Settings Default
09-21 | Block transfer 11 0-65535 0
09-22 | Block transfer 12 0-65535 0
09-23 | Block transfer 13 0-65535 0
09-24 | Block transfer 14 0-65535 0
09-25 | Block transfer 15 0-65535 0
09-26 | Block transfer 16 0-65535 0
09.30 Communication decoding | 0: Decoding method 1 )

method 1: Decoding method 2
09-33 | PLC command force to 0 0-65535 0
09-35 | PLC address 1-254 2
09-36 | CANopen slave address 0: Disable 0
1-127
0: 1 Mbps
1: 500 Kbps
09-37 | CANopen speed 2: 250 Kbps 0
3: 125 Kbps
4: 100 Kbps (Delta only)
5: 50 Kbps
bit 0: CANopen software disconnection 1
(CANopen guarding time-out)
bit 1: CANopen software disconnection 2
(CANopen heartbeat time-out)
09-39 | CANopen warning record bit:3: CANopen SDO fime-out 0
bit 4: CANopen SDO buffer overflow
bit 5: CANopen hardware disconnection warning
(CANopen bus off)
bit 6: CANopen format error warning
(Error protocol for CANopen)
09.40 CANopen decoding 0: Use Delta-defined decoding method 1
method 1: Use CANopen standard DS402 protocol
0: Node reset state
1: Com reset state
CANopen communication | 2: Boot up state
09-41 Read only
status 3: Pre-operation state
4: Operation state
5: Stop state
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Pr.

Explanation

Settings Default

09-42

CANopen control status

0: Not ready for use state
1: Inhibit start state

2: Ready to switch on state
3: Switched on state

4: Enable operation state
7: Quick stop active state

13: Error reaction activation state

14: Error state

Read only

09-43

CANopen reset index

bit 0: CANopen reset, the internal address 20XX is 0
bit 1: CANopen reset, the internal address 264X is 0
bit 2: CANopen reset, the internal address 26AX is 0
bit 3: CANopen reset, the internal address 60XX is 0

65535

09-60

Communication card

identification

0: No communication card
1: DeviceNet slave

2: PROFIBUS-DP slave
3: CANopen slave

4: Modbus-TCP slave
5: EtherNet/IP slave
6

1

: EtherCAT

0: Backup power supply

Read only

09-61

Firmware version of

communication card

Read only

Read only

09-62

Product code

Read only

Read only

09-63

Error code

Read only

Read only

09-70

Communication card
address
(for DeviceNet or PROFIBUS)

DeviceNet: 0-63
PROFIBUS-DP: 1-125

09-71

Communication card
speed setting

(for DeviceNet)

Standard DeviceNet:

0: 125 Kbps
1: 250 Kbps
2: 500 Kbps

3: 1 Mbps (Delta only)

Non-standard DeviceNet (Delta only):

0: 10 Kbps
1: 20 Kbps
2: 50 Kbps
3: 100 Kbps
4: 125 Kbps
5: 250 Kbps
6: 500 Kbps
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Pr. Explanation Settings Default
7: 800 Kbps
8: 1 Mbps
0: Disable
In this mode, the baud rate can only be 125 Kbps,
Additional settings for 250 Kbps, 500 Kbps, or 1 Mbps in standard
A | 09-72 | communication card speed DeviceNet speed. 0
(for DeviceNet) 1: Enable
In this mode, DeviceNet baud rate can be same as
that for CANopen (0-8).
Communication card IP .
A | 09-75 | configuration 0: Statie [P 0
1: Dynamic IP (DHCP)
(for Modbus TCP)
Communication card IP
~ | 09-76 | address 1 0-255 0
(for Modbus TCP)
Communication card IP
~ | 09-77 | address 2 0-255 0
(for Modbus TCP)
Communication card IP
~ | 09-78 | address 3 0-255 0
(for Modbus TCP)
Communication card IP
~ | 09-79 | address 4 0-255 0
(for Modbus TCP)
Communication card
~ | 09-80 | address mask 1 0-255 0
(for Modbus TCP)
Communication card
~ | 09-81 | address mask 2 0-255 0
(for Modbus TCP)
Communication card
~ | 09-82 | address mask 3 0-255 0
(for Modbus TCP)
Communication card
~ | 09-83 | address mask 4 0-255 0
(for Modbus TCP)
Communication card
A | 09-84 | gateway address 1 0-255 0
(for Modbus TCP)
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Pr. Explanation Settings Default
Communication card
09-85 | gateway address 2 0-255 0
(for Modbus TCP)
Communication card
09-86 | gateway address 3 0-255 0
(for Modbus TCP)
Communication card
09-87 | gateway address 4 0-255 0
(for Modbus TCP)
Communication card
09-88 | password (low word) 0-99 0
(for Modbus TCP)
Communication card
09-89 | password (high word) 0-99 0
(for Modbus TCP)
09.90 Reset communication card | O: Disable 0
(for Modbus TCP) 1: Reset to defaults
bit 0: Enable IP filter
bit 1: Enable internet parameters (1 bit)
When the IP address is set, this bit is enabled. After
Additional settings for the updating the parameters for the communication
09-91 | communication card card, this bit changes to disabled. 0
(for Modbus TCP) bit 2: Enable login password (1 bit)
When you enter the login password, this bit is
enabled. After updating the communication card
parameters, this bit changes to disabled.
bit 0: Enable password
09.92 Communication card status When the communication card is set with a 0

(for Modbus TCP)

password, this bit is enabled. When the password

is cleared, this bit is disabled.
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10 Speed Feedback Control Parameters

Pr. Explanation Settings Default
0: Disabled
10-00 | Encoder type selection 0
5: Pulse input (MI7)
Encoder pulses per
10-01 1-20000 600
revolution
0: Disable
10-02 | Encoder input type setting 0
5: Single-phase input (MI7)
Electrical gear at load
~ | 10-04 1-65535 100
side A1
Electrical gear at motor
~ | 10-05 1-65535 100
side B1
Electrical gear at load
» | 10-06 1-65535 100
side A2
Electrical gear at motor
» | 10-07 1-65535 100
side B2
0: No function
A | 10-10 | Encoder stall level 115
0-120%
Detection time of encoder
| 10-11 0.0-2.0 sec. 0.1
stall
0: Warn and continue operation
A~ | 10-12 | Encoder stall action 1: Fault and ramp to stop 2
2: Fault and coast to stop
0: Disable
A | 10-13 | Encoder slip range 50
0-50%
Detection time of encoder
| 10-14 0.0-10.0 sec. 0.5
slip
0: Warn and continue operation
Encoder stall and slip error
| 10-15 _ 1: Fault and ramp to stop 2
action
2: Fault and coast to stop
0: Disabled
A | 10-16 | Pulse input type setting 0
5: Single-phase input (M17)
A | 10-17 | Electrical gear A 1-65535 100
A | 10-18 | Electrical gear B 1-65535 100
PG2 pulse input speed
A | 10-21 | command low pass filter 0.000-65.535 sec. 0.100
time
FOC & TQC function
» | 10-24 0-65535 0
control
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Pr. Explanation Settings Default
FOC bandwidth for speed
10-25 20.0-100.0 Hz 40.0
observer
FOC minimum stator
10-26 0.0-10.0% fN 2.0
frequency
FOC low pass filter time
10-27 1-1000 ms 50
constant
FOC gain for excitation
10-28 33-100% Tr 100
current rise time
Upper limit of frequency
10-29 0.00-200.00 Hz 20.00
deviation
I/F mode, current
10-31 0-150% rated current of the motor 40
command
PM FOC sensorless
10-32 | speed estimator 0.00-600.00 Hz 5.00
bandwidth
PM sensorless speed
10-34 | estimator low-pass filter 0.00-655.35 1.00
gain
10-35 | AMR (Kp) gain 0.00-3.00 1.00
10-36 | AMR (Ki) gain 0.00-3.00 0.20
Frequency point to switch
10-39 | from I/F mode to PM 0.00-599.00 Hz 20.00
sensorless mode
Frequency point to switch
10-40 | from PM sensorless mode | 0.00-599.00 Hz 20.00
to I/F mode
Initial angle detection
10-42 0.0-3.0 1.0
pulse value
Zero voltage time during
10-49 0.000-60.000 sec. 0.000
start-up
10-51 | Injection frequency 0-1200 Hz 500
115V / 230V models: 100.0 V 15.0
460V models: 200.0 V 30.0
10-52 | Injection magnitude
jection magnitd 575V models: 200.0 V 375
Note: The setting range varies depending on the voltage.
0: Disabled
1: Force attracting the rotor to zero degrees
10-53 | Angle detection method 0

2: High frequency injection

3: Pulse injection
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11 Advanced Parameters

X X X X X X X

X

X X X X X X

X

X

Pr. Explanation Settings Default
bit 0: Auto-tuning for ASR and APR
11-00 | System control bit 3: Dead time compensation closed 0
bit 7: Save or do not save the frequency

11-01 | Per-unit of system inertia 1-65535 (256 = 1 PU) 256
ASR1 / ASR2 switch

11-02 5.00-599.00 Hz 7.00
frequency
ASR1 low-speed

11-03 1-40 Hz Read only
bandwidth
ASR2 high-speed

11-04 1-40 Hz Read only
bandwidth

11-05 | Zero-speed bandwidth 1-40 Hz Read only

11-06 | ASR1 gain 0-40 Hz 10

11-07 | ASR1 integral time 0.000-10.000 sec. 0.100

11-08 | ASR2 gain 0-40 Hz 10

11-09 | ASR2 integral time 0.000-10.000 sec. 0.100

11-10 | ASR gain of zero speed 0-40 Hz 10
ASR integral time of zero

11-1 0.000-10.000 sec. 0.100
speed
Gain for ASR speed feed

11-12 0-200% 0
forward

11-13 | PDFF gain value 0-200% 30
ASR output low pass filter

1-14 | 0.000-0.350 sec. 0.008
time

11-15 | Notch filter depth 0-20db 0

11-16 | Notch filter frequency 0.00-200.00 Hz 0.00

11-17 | Forward motor torque limit | 0-500% 500
Forward regenerative

11-18 0-500% 500
torque limit

11-19 | Reverse motor torque limit | 0-500% 500
Reverse regenerative

11-20 0-500% 500
torque limit
Flux weakening curve for

11-21 0-200% 90
motor 1 gain value
Flux weakening curve for

11-22 0-200% 90
motor 2 gain value
Flux weakening area

11-23 0-150% 65

speed response
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Pr. Explanation Settings Default
11-27 | Maximum torque command | 0-500% 100
0: Disable
1: Analog signal input
11-28 | Torque offset source 2: RS-485 communication (Pr.11-29) 0
3: Controlled through external terminals (Pr.11-30-11-
32)
11-29 | Torque offset setting -100.0-100.0% 0.0
11-30 | High torque offset -100.0-100.0% 30.0
11-31 | Middle torque offset -100.0-100.0% 20.0
11-32 | Low torque offset -100.0-100.0% 10.0
0: Digital keypad
1: RS-485 communication (Pr.11-34)
11-33 | Torque command source 2: Analog signal input (Pr.03-00) 0
3: CANopen
5: Communication Card
11-34 | Torque command -100.0-100.0% 0.0
11-35 | Torque command filter time | 0.000-1.000 sec. 0.000
0: Set by Pr.11-37 (forward speed limit) and Pr.11-38
(reverse speed limit)
1: Set by Pr.00-20 (Master frequency command (AUTO,
11-36 | Speed limit selection 0
REMOTE) source) and Pr.11-37, Pr.11-38
2: Set by Pr.00-20 (master frequency command (AUTO,
REMOTE) source)
11.37 Forward speed limit 0-120% 10
(Torque mode)
11.38 Reverse speed limit 0-120% 10
(Torque mode)
1141 | PWM mode selection 0: Two-phase modulation mode )
2: Space vector modulation mode
11-42 | System control flag 0000-FFFFh 0000

11-49




Chapter 11 Summary of Parameter Settings | MS300

13 Industry Application Parameters

Pr.

Explanation

Settings

Default

13-00

Industry-specific

parameter application

00:
01:
02:
03:
04:
05:
06:
07:
08:
10:

Disabled

User-defined parameter
Compressor

Fan

Pump

Conveyor

Machine tool

Packing

Textiles

Logistics

11: Tension PID

12:

Tension PID + master / auxiliary frequency

00

13-01

13-50

Application parameters

(user-defined)
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Pr. Explanation Settings Default

Output frequency at

14-50 0.00-599.00 Hz Read only
malfunction 2
DC bus voltage at

14-51 0.0-6553.5V Read only
malfunction 2
Output current at

14-52 0.00-655.35 Amp Read only
malfunction 2
IGBT temperature at

14-53 -3276.7-3276.7°C Read only
malfunction 2
Output frequency at

14-54 0.00-599.00 Hz Read only
malfunction 3
DC bus voltage at

14-55 0.0-6553.5V Read only
malfunction 3
Output current at

14-56 0.00-655.35 Amp Read only
malfunction 3
IGBT temperature at

14-57 -3276.7-3276.7°C Read only
malfunction 3
Output frequency at

14-58 0.00-599.00 Hz Read only
malfunction 4
DC bus voltage at

14-59 0.0-6553.5V Read only
malfunction 4
Output current at

14-60 0.00-655.35 Amp Read only
malfunction 4
IGBT temperature at

14-61 -3276.7-3276.7°C Read only
malfunction 4
Output frequency at

14-62 0.00-599.00 Hz Read only
malfunction 5
DC bus voltage at

14-63 0.0-6553.5V Read only
malfunction 5
Output current at

14-64 0.00-655.35 Amp Read only
malfunction 5
IGBT temperature at

14-65 -3276.7-3276.7°C Read only
malfunction 5
Output frequency at

14-66 0.00-599.00 Hz Read only
malfunction 6
DC bus voltage at

14-67 0.0-6553.5V Read only
malfunction 6
Output current at

14-68 0.00-655.35 Amp Read only
malfunction 6
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Pr. Explanation Settings Default
IGBT temperature at
14-69 -3276.7-3276.7°C Read only
malfunction 6
14-70 | Fault record 7 Refer to fault record Pr.06-17—Pr.06-22 0
14-71 | Fault record 8 Refer to fault record Pr.06-17—Pr.06-22 0
14-72 | Fault record 9 Refer to fault record Pr.06-17—Pr.06-22 0
14-73 | Fault record 10 Refer to fault record Pr.06-17—Pr.06-22 0
0: No function
1: Continue operation after over-torque detection during
constant speed operation
| 1474 Over-torque detection 2: Stop after over-torque detection during constant 0
selection (motor 3) speed operation
3: Continue operation after over-torque detection during
RUN
4: Stop after over-torque detection during RUN
Over-torque detection 10-250%
M| 14-75 120
level (motor 3) (100% corresponds to the rated current of the drive)
Over-torque detection time
M| 14-76 0.1-60.0 sec. 0.1
(motor 3)
0: No function
1: Continue operation after over-torque detection during
constant speed operation
| 1477 Over-torque detection 2: Stop after over-torque detection during constant speed 0
selection (motor 4) operation
3: Continue operation after over-torque detection during
RUN
4: Stop after over-torque detection during RUN
Over-torque detection 10-250%
A | 14-78 120
level (motor 4) (100% corresponds the rated current of the drive)
Over-torque detection time
A | 14-79 0.1-60.0 sec. 0.1
(motor 4)
0: Inverter motor (with external forced cooling)
Electronic thermal relay
~ | 14-80 1: Standard motor (motor with the fan on the shaft) 2
selection 3 (motor 3)
2: Disable
Electronic thermal relay
A | 14-81 30.0-600.0 sec. 60.0
action time 3 (motor 3)
0: Inverter motor (with external forced cooling)
Electronic thermal relay
A | 14-82 1: Standard motor (motor with the fan on the shaft) 2
selection 4 (motor 4)
2: Disable
Electronic thermal relay
» | 14-83 30.0-600.0 sec. 60.0
action time 4 (motor 4)
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Chapter 12 Descriptions of Parameter Settings

12-1 Descriptions of Parameter Settings

00 Drive Parameters # You can set this parameter during operation.

m AC Motor Drive Identity Code

Default: #.#
Settings Read only

m AC Motor Drive Rated Current Display

Default: #.#
Settings Read only

Pr.00-00 displays the AC motor drive identity code. Use the following specification table to check
if Pr.00-01 setting is the rated current of the AC motor drive. Pr.00-01 corresponds to the identity
code of Pr.00-00.

The default is the rated current for heavy duty. Set Pr.00-16=0 to display the rated current for

normal duty.
Models 115V Models: One-phase 230V Models: One-phase
Frame A B C A/B B C
Power (kW) 0.2 0.4 0.75 0.2 0.4 0.75 1.5 2.2
Power (HP) 0.25 0.5 1 0.25 0.5 1 2 3
Identity Code 102 103 104 302 303 304 305 306
Rated Current |4 o | 55 | 48 | 16 28 48 75 11
for Heavy Duty
Rated Current |40 | 57 | 55 | 18 @ 32 5 85 | 125
for Normal Duty
Models 230V Models: Three-phase
Frame A B C D E F
Power (kW) 0.2 04 | 075 | 15 22 |37/4 | 55 7.5 11 15
Power (HP) 025 | 0.5 1 2 3 5 7.5 10 15 20

Identity Code | 202 = 203 | 204 205 | 206 | 207 @ 208 | 209 | 210 & 211

Rated Current | o | 59 ' 4g | 75 | 11 | 17 | 25 33 | 49 | 65
for Heavy Duty

Rated Current

for Normal Duty 1.8 3.2 5 8 125 195 27 36 51 69
Models 460V Models: Three-phase
Frame A/B B C D E F

Power (kW) 04 075 15 | 2.2 3 |3.7/4 55 | 75 | 11 15 | 18.5 | 22
Power (HP) 0.5 1 2 3 4 5 7510 | 156 | 20 | 25 | 30
Identity Code | 403 | 404 | 405 406 | 482 | 407 408 | 409 410 411 | 412 413

Rated Current | 4 5 57 | 4o 55|73 9 | 13 | 17 25 32 38 45
for Heavy Duty
Rated Current

for Normal Duty

1.8 3 46 | 6.5 8 /105157205 28 | 36 ' 41.5| 49
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Models 575V Models: Three-phase

Frame A B C D
Power (kW) 0.75 1.5 2.2 3.7 5.5 7.5
Power (HP) 1 2 3 5 7.5 10
Identity Code 504 505 506 507 508 509

Rated Current
for Heavy Duty
Rated Current
for Normal Duty

1.7 3 4.2 6.6 9.9 12.2

2.1 3.6 5 8 11.5 15

m Parameter Reset

Default: 0
Settings 0: No Function
1: Write protection for parameters
5: Return kWh displays to 0
6: Reset PLC (including CANopen Master index)
7: Reset CANopen Slave index
8: Keypad does not respond
9: Reset all parameters to defaults (base frequency is 50 Hz)
10: Reset all parameters to defaults (base frequency is 60 Hz)
11: Reset all parameters to defaults with base frequency at 50 Hz
(keep the user-defined parameter values Pr.13-01-Pr.13-50)
12: Reset all parameters to defaults with base frequency at 60 Hz
(keep the user-defined parameter values Pr.13-01-Pr.13-50)

L 1: All parameters are read only except Pr.00-02, Pr.00-07, and Pr.00-08. Set Pr.00-02 to 0 before
changing other parameter settings.

L 5: You can return the kWh displayed value to 0 even during drive operation. For example, you
can set Pr.05-26—Pr.05-30 to O.

(1 6: Clear the internal PLC program (includes the related settings of PLC internal CANopen
master).

1 7: Reset the related settings of CANopen slave.

1 8: RUN key on the keypad is invalid; the rest of the keys work normally.

[ 9 or 10: Reset all parameters to defaults. If you have set a password (Pr.00-08), unlock the
password (Pr.00-07) to clear the password you have set before you reset all parameters.

L For settings of 6, 7, 9, 10, 11 and 12, you must reboot the motor drive after you finish the setting.

4 m Start-up Display

Default: 0
Settings 0: F (frequency command)
1: H (output frequency)
2: U (user-defined) see Pr.00-04
3: A (output current)

Determines the start-up display page after power is applied to the drive. The user-defined
contents display according to the Pr.00-04 settings.
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4 m Content of Multi-function Display (User-Defined)

Default: 3
Settings 0: Display output current (A) (Unit: Amp)
: Display counter value (c) (Unit: CNT)
: Display the drive’s actual output frequency (H.) (Unit: Hz)
: Display the drive’s DC bus voltage (v) (Unit: Vpc)
: Display the drive’s output voltage (E) (Unit: Vac)
: Display the drive’s output power angle (n) (Unit: deg)
: Display the drive’s output power (P) (Unit: kW)
: Display the motor speed (r) (Unit: rpm)

0o N O 0o A W N =

: Display the drive’s estimated output torque, motor’s rated torque is 100%
(t) (Unit: %)
10: Display PID feedback (b) (Unit: %)
11: Display AVI analog input terminal signal (1.) (Unit: %)
12: Display ACI analog input terminal signal (2.) (Unit: %)
14: Display the drive’s IGBT temperature (i.) (Unit: °C)
16: The digital input status (ON / OFF) (i)
17: The digital output status (ON / OFF) (o)
18: Display multi-step speed (S)
19: The corresponding CPU digital input pin status (d)
20: The corresponding CPU digital output pin status (0.)
22: Pulse input frequency (S.)
25: Overload count (0.00-100.00%) (0.) (Unit: %)
26: Ground Fault GFF (G.) (Unit: %)
27: DC bus voltage ripple (r.) (Unit: Vpc)
28: Display PLC register D1043 data (C)
30: Display the output of User-defined (U)
31: Display Pr.00-05 user gain (K)
35: Control mode display:
0= Speed control mode (SPD)
1 = Torque control mode (TQR) (t.)
36: Present operating carrier frequency of the drive (J.) (Unit: Hz)
38: Display the drive status (6.) (Refer to Explanation 6 below)
39: Display the drive’s estimated output torque, positive and negative,
using Nt-m as unit (t 0.0: positive torque; -0.0: negative torque) (C.)
40: Torque command (L.) (Unit: %)
41: kWh display (J) (Unit: kWh)
42: PID target value (h.) (Unit: %)
43: PID compensation (0.) (Unit: %)
44: PID output frequency (b.) (Unit: Hz)
46: Auxiliary frequency value (U.) (Unit: Hz)
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47: Master frequency value (A.) (Unit: Hz)

48: Frequency value after addition and subtraction of master and auxiliary
frequency (L.) (Unit: Hz)

51: PMSVC torque offset

58: Pr.00-05 User gain display (K) (Does not display decimal places.)

62: 12t (0.) (Unit: %)

63: Error code (E.)

64: Warning code (n.)

65: Accumulated motor operation record (day) (r.) (Refer to Pr.05-32)

Explanation 1
@® |t can also display negative values when setting analog input bias (Pr.03-03—03-10).
Example: Assume that AVI input voltage is 0 V, Pr.03-03 is 10.0%, Pr.03-07 is 4 (Bias serves as
the center).

Explanation 2

Example: If MI1 and MI6 are ON, the following table shows the status of the terminals.

Normally opened contact (N.O.): (0: OFF, 1: ON)
Terminal MI7 MI6 MIS Mi4 MI3 MI2 Mi1
Status 0 1 0 0 0 0 1

® The value is 0000 0000 0010 0001 in binary and 0021H in HEX. When Pr.00-04 is set to 16 or 19,
the u page on the keypad displays 0021h.

@ The setting 16 is the ON / OFF status of digital input according to Pr.02-12 setting and the setting
19 is the corresponding CPU pin ON / OFF status of the digital input.

® When MI1 / MI2 default setting is two-wire / three-wire operation control (Pr.02-00 * 0), and MI3 is

set to three-wire, it is not affected by Pr.02-12.
@ You can set 16 to monitor the digital input ON / OFF status, and then set 19 to check if the circuit is

normal.

Explanation 3
Example: Assume that RY: Pr.02-13 is set to 9 (Drive is ready). After the drive is powered on, if there
is no other abnormal status, the contact is ON. The display status is shown below.
Normally opened contact (N.O.):

Terminal MO2 MO1 RY1
Status 0 0 1
® |f Pr.00-04 is set to 17 or 20, it displays in hexadecimal “0001h” with LED u page is ON in the
keypad.

® The setting 17 is the ON / OFF status of digital output according to Pr.02-18 setting and the setting
20 is the corresponding CPU pin ON / OFF status of the digital output.
@ You can set 17 to monitor the digital output ON / OFF status, and then set 20 to check if the circuit

is normal.

Explanation 4
@ Setting value 8: 100% means the motor rated torque.
Motor rated torque = (motor rated power x 60 / 211) / motor rated speed
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Explanation 5
@ Setting value 25: when displayed value reaches 100.00%, the drive shows “oL” as an overload

warning.

Explanation 6
® Setting value 38:

bit 0: The drive is running forward.
bit 1: The drive is running backward.
bit 2: The drive is ready.
bit 3: Errors occurred on the drive.
bit 4: The drive is running.
bit 5: Warnings occurred on the drive.

4 m Coefficient Gain in Actual Output Frequency

Default: 1.00
Settings 0.00-160.00

Sets the user-defined unit coefficient gain. Set Pr.00-04 = 31 to display the calculation result on
the screen (calculation = output frequency * Pr.00-05).

m Firmware Version

Default: Read only
Settings Read only

N m Parameter Protection Password Input

Default: 0
Settings 0-65535
Display 0—4 (the number of password attempts)

This parameter allows you to enter your password (which is set in Pr.00-08) to unlock the
parameter protection and to make changes to the parameter.

To avoid problems in the future, be sure to write down the password after you set this parameter.

Pr.00-07 and Pr.00-08 are used to prevent personnel from setting other parameters by accident.

If you forget the password, clear the password setting by entering 9999 and pressing the ENTER
key, then enter 9999 again and press ENTER within 10 seconds. After decoding, all the settings
return to default.

When setting is under password protection, all the parameters read 0, except Pr.00-08.

N m Parameter Protection Password Setting

Default: 0
Settings 0-65535
0: No password protection or password is entered correctly (Pr.00-07)
1: Password has been set

This parameter is for setting the password protection. Password can be set directly the first time.
After you set the password, the value of Pr.00-08 is 1, which means password protection is
activated. At this time, if you want to change any of the parameter settings, you must enter the
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correct password in Pr.00-07 to deactivate the password temporarily, and this would make
Pr.00-08 become 0. After you finish setting the parameters, reboot the motor drive and the
password is activated again.

B

Entering the correct password in Pr.00-07 only temporarily deactivates the password. To
permanently deactivate password protection, set Pr.00-08 to 0 manually. Otherwise, password
protection is always reactivated after you reboot the motor drive.

L) The keypad copy function works only when the password protection is deactivated (temporarily
or permanently), and the password set in Pr.00-08 cannot be copied to the keypad. So when
copying parameters from the keypad to the motor drive, set the password manually again in the
motor drive to activate password protection.

Password Setting

i o [Prooo7]

Password Forgotten Password Forgotten

Pr.00-07

Enter 9999 and press ENTER,
and then enter 9999 again and

press ENTER within 10 seconds.

Display 1 after
entering correct
password to Pr.00-08.

Four tries to enter the password:
Incorrect password 1: displays “01”
Incorrect password 2: displays “02”
Then all parameters reset to Incorrect password 3: displays “03”
""""""""""""""" i | defaults. Incorrect password 4: displays “Pcode”
————————————————————————————— I (blinking)

Keypad is locked after four wrong
attempted passwords. To re-activate the
keypad, reboot the drive and enter the
correct password.

______________________________________________________________________

Decode Flow Chart

Reboot the drive
(password unlock)

Pr.00-08 Pr.00-07
Set password Set password

Pr.00-08=0

Reboot the drive
(the password is still valid)

Default: 0
Settings 0: Speed Control mode
2: Torque mode
Determines the control mode of the AC motor drive.
When Pr.00-10=2: Torque mode, control mode is IM TQC Sensorless.
m Speed Control Mode
Default: 0

Settings 0: IMVF (IM V/F control)
1: IMVFPG (IM V/F control + encoder)
2: IM/PM SVC (IM / PM Space Vector Control)
5: IMFOC Sensorless (IM Field-Oriented sensorless vector Control)
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Determines the control mode of the AC motor drive:
0: IM V/F control: you can set the proportion of V/F as required and control multiple motors
simultaneously.
1: IM V/F control + Encoder pulse input: you can use the encoder for closed-loop speed control.
2: IM/PM space vector control: gets the optimal control by auto-tuning the motor parameters.
5: IM FOC sensorless: IM field-oriented sensorless vector control.
If you use MI7 single-phase pulse input as speed feedback, apply it for VFPG closed-loop
control.
If you use 1: IMVFPG control mode along with MI7 as speed feedback, you also need to set
Pr.10-00=5 and Pr.10-02=5.
When Pr.00-10 = 0 and you set Pr.00-11 to 0, the V/F control diagram is as follows:
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0 and you set Pr.00-11 to 1, the V/F control + encoder diagram is as follows:
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0 and you set Pr.00-11 to 2, the sensorless vector control diagram is as follows:

IM Space Vector Control (IMSVC):
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PM Space Vector Control (PMSVC):
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0 and you set Pr. 00-11 to 5, IMFOC Sensorless control diagram is as follows:
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m Load Selection

Settings 0: Normal load

Default: 1

1: Heavy load

) Normal duty: overload rated output current 150% in 3 seconds. (120%, 1 minute). Refer to
Pr.00-17 for the setting for the carrier frequency. Refer to Chapter 9 Specifications or Pr.00-01 for
the rated current.

) Heavy duty: overload rated output current 200% in 3 seconds. (150%,1 minute) Refer to Pr.00-17
for the setting for the carrier frequency. Refer to Chapter 9 Specifications or Pr. 00-01 for the
rated current.

[LJ Pr.00-01 varies with the setting value of Pr.00-16. The default value and maximum of Pr.06-03
and Pr.06-04 also vary with the setting value of Pr.00-16.

L In normal duty, the default setting of Pr.06-03 and Pr.06-04 is 120%, and the maximum is 150%.

In heavy duty, the default setting of Pr.06-03 and Pr.06-04 is 180%, and the maximum is 200%.

m Carrier Frequency

Settings Normal load: 2-15 kHz
Heavy load: 2—15 kHz
Note:
When Pr.00-11=5 (IMFOC Sensorless), the maximum setting value for the
carrier frequency is 10 kHz.

Default: 4 / 4

Determines the PWM carrier frequency for the AC motor drive.

230V 460V 575V
Models 1-15 HP 20-30 HP 1-20 HP 25-40 HP 1-10 HP
[0.75-11 kW] [15-37 kW] [0.75-15 kW] | [18.5-55 kW] | [0.75-7.5 kW]
Settings Range 02-15 kHz 02-10 kHz 02-15 kHz 02-10 kHz 02-15 kHz
Normal Duty
Default 4 kHz
Heavy Duty
Default 4 kHz
. , Electromagnetic
Carrier Acoustic Noise or Leakage Heat Current
Frequency Noise Current Dissipation] Wave
2 kHz Significant Minimal Minimal A
8 kHz
15 kHz '\/\/\/\/
Minimal Significant Significant

From the table, you see that the PWM carrier frequency has significant influences on the
electromagnetic noise, the AC motor drive heat dissipation, and the motor acoustic noise.
Therefore, if the surrounding noise is greater than the motor noise, lower the carrier frequency to
reduce the temperature rise. Although the motor has quiet operation in the higher carrier
frequency, consider the entire wiring and interference.

When the carrier frequency is higher than the default, decrease the carrier frequency to protect
the drive. Refer to Pr.06-55 for the related setting and details.
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m PLC Command Mask

Default: Read only
Settings bit 0: Control command is forced by PLC control
bit 1: Frequency command is forced by PLC control
bit 3: Torque command is forced by PLC control

Determines if the frequency command, control command or torque command is locked by PLC.

N m Master Frequency Command Source (AUTO, REMOTE)

Default: 0
Settings 0: Digital keypad
: RS-485 communication input
: External analog input (Refer to Pr.03-00)
: External UP / DOWN terminal (multi-function input terminals)

A WODN -

: Pulse input without direction command
(Refer to Pr.10-16 without considering direction)
: CANopen communication card
: Digital keypad potentiometer knob
: Communication card (does not include CANopen card)

© 00 N O

: PID controller

Note:

HOA (Hand-Off-Auto) function is valid only when you use with MO function
setting 42 and 56 or with KPC-CCO01 (optional).

) Determines the master frequency source in the “AUTO, REMOTE “mode. The default is AUTO
mode.

LIl You can switch the AUTO, REMOTE mode with the keypad KPC-CCO1 (optional) or the
multi-function input terminal (MI) to set the master frequency source.

[0 It returns to AUTO or REMOTE mode whenever you cycle the power. If you use a multi-function
input terminal to switch between HAND (LOCAL) and AUTO (REMOTE) mode, the highest
priority is the multi-function input terminal.

[ The pulse of Pr.00-20=4 (Pulse input without direction command) is input by PG or MI7.

4 m Operation Command Source (AUTO, REMOTE)

Default: 0
Settings 0: Digital keypad
1: External terminals
2: RS-485 communication input
3: CANopen communication card
5: Communication card (does not include CANopen card)
Note:
HOA (Hand-Off-Auto) function is valid only when you use with MO function
setting 42 and 56 or with KPC-CCO01 (optional).

Determines the operation frequency source in the “AUTO, REMOTE” mode.
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In the HOA mode, if the multi-function input terminal (MI) function setting 41 and 42 are OFF, the
drive does not receive any operation command and JOG is invalid.

N m Stop Method

Settings 0: Ramp to stop

Default: 0

1: Coast to stop

Determines how the motor is stopped when the drive receives the Stop command.
Frequency

Frequency
Output frequency Output frequency
Motor rotating | Motor rotating
speed speed
Time Time

Operation | i Operation | ! Stop by inertia
Command | RUN STOP } Command | RUN | STOP

Ramp to Stop and Coast to Stop

1. Ramp to stop: According to the set deceleration time, the AC motor drive decelerates to 0 Hz or
the minimum output frequency (Pr.01-07), and then stop.

2. Coast to stop: According to the load inertia, the AC motor drive stops output immediately, and
the motor coasts to stop.

M Use “ramp to stop” for the safety of personnel or to prevent material from being wasted in
applications where the motor must stop immediately after the drive stops. You must set the
deceleration time accordingly.

M If idling is allowed or the load inertia is large, use “coast to stop”. For example, blowers,
punching machines and pumps.

N m Motor Direction Control

Settings 0: Enable forward / reverse

Default: 0

1: Disable reverse
2: Disable forward

Enables the motor to run in the forward and reverse direction. You can use it to prevent a motor
from running in a direction that would cause injury or damage to the equipment, especially when
only one running direction is allowed for the motor load.

m Digital Operator (Keypad) Frequency Command Memory

Default: Read only
Settings Read only

If the keypad is the frequency command source, when Lv or fault occurs, this parameter stores
the current frequency command.
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4 m User-Defined Characteristics

Settings bit 0—3: user-defined decimal places

0000h-
0001h-
0002h-
0003h-

0000b: no decimal place
0001b: one decimal place
0010b: two decimal places
0011b: three decimal places

bit 4—15 : user-defined unit

000xh:
001xh:
002xh:
003xh:
004xh:
005xh:
006xh:
007xh:
008xh:
009xh:
00Axh:
00Bxh:
00Cxh:
00Dxh:
00Exh:
00Fxh:
010xh:
011xh:
012xh:
013xh:
014xh:
015xh:
016xh:
017xh:
018xh:
019xh:
01Axh:
01Bxh:
01Cxh:
01Dxh:
01Exh:
01Fxh:
020xh:

Hz
rem
%
kg
m/s
kW
HP
ppm
1/m
kg/s
kg/m
kg/h
Ib/s
Ib/m
Ib/h
ft/s
ft/m
m

ft
degC
degF
mbar
bar
Pa
kPa
mWG
inWG
ftwG
psi
atm
L/s
L/m
L/h

12-00-15
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021xh: m3/s
022xh: m3/h
023xh: GPM
024xh: CFM

xxxxh: Hz

bit 0-3:
The displayed units for the control frequency F page and user-defined (Pr.00-04 = d10, PID
feedback), and the displayed number of decimal places for Pr.00-26 (support up to three decimal
places).

bit 4-15:
The displayed units for the control frequency F page, user-defined (Pr.00-04 = d10, PID feedback)

and Pr.00-26.
0]ojolo]n
user-defined decimal places

0: no decimal place
1:one decimal place
2:two decimal places
3:three decimal places
———»user-defined unit
0:Hz
1:rpm
2: %
3: kg
You must convert the setting value to decimal when using the keypad to set parameters.

Example: Assume that the user-defined unit is inWG and user-defined decimal place is the third
decimal point. According to the information above, the corresponding unit to inWG is
01Axh (x is the set decimal point), and the corresponding unit to the third decimal
place is 0003h, then inWG and the third decimal point displayed in hexadecimal is
01A3h, that is 419 in decimal value. Thus, set Pr.00-25 = 419 to complete the setting.

m Maximum User-Defined Value

Settings 0: Disable
0-65535 (when Pr.00-25 is set to no decimal place)
0.0-6553.5 (when Pr.00-25 is set to one decimal place)
0.00-655.35 (when Pr.00-25 is set to two decimal places)
0.000-65.535 (when Pr.00-25 is set to three decimal places)

When Pr.00-26 is NOT set to 0, the user-defined value is enabled. After selecting the displayed
unit and number of decimal places with Pr.00-25, the setting value of Pr.00-26 corresponds to
Pr.01-00 (drive’s maximum operating frequency).

Example: When the frequency set in Pr.01-00 = 60.00 Hz, the maximum user-defined value for
Pr.00-26 is 100.0%. This also means that Pr.00-25 is set at 33 (0021h) to select % as
the unit.

Note: Set Pr.00-25 before using Pr.00-26. After you finish setting, when Pr.00-26 is not 0, the

displayed unit on the keypad shows correctly according to Pr.00-25 settings.

Default: 0
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m User-Defined Value

Default: Read only

Settings Read only

Pr.00-27 displays the user-defined value when Pr.00-26 is not set to 0.
The user-defined value is valid only when Pr.00-20 (frequency source) is set to the digital keypad

or to RS-485 communication.

AR LOCAL / REMOTE Selection

Settings 0:
1
2:

Default: 0
Standard HOA function

: When switching between local and remote, the drive stops.

When switching between local and remote, the drive runs with REMOTE
settings for frequency and operating status.

: When switching between local and remote, the drive runs with LOCAL

settings for frequency and operating status.

: When switching between local and remote, the drive runs with LOCAL

settings when switched to Local and runs with REMOTE settings when
switched to Remote for frequency and operating status.

The default for Pr.00-

29 is 0, that is, the standard HOA (Hand-Off-Auto) function. Set the AUTO

and HAND frequency and operation source with Pr.00-20, 00-21 and Pr.00-30, 00-31. The
external terminal function (MI) = 56 for LOC / REM mode selection is disabled when Pr.00-29=0.
LI If Pr.00-29 is not set to 0, the top right corner of digital keypad KPC-CCO1 (optional) displays
LOC or REM. Set the REMOTE and LOCAL frequency and operation source with Pr.00-20,
00-21 and Pr.00-30, 00-31. Set the multi-function input terminal (MI) = 56 to set the LOC / REM

selection. The AUTO
the LOCAL function.

key on the KPC-CCO01 (optional) is the REMOTE function; the HAND key is

(1) 1If Pr.00-29 is not set to 0, the AUTO / HAND keys are disabled. In this case, the external terminal
(MI) setting = 56 (local / remote selection) has the highest command priority.

N m Master Frequency Command Source (HAND, LOCAL)

Settings 0:

A WODN -

© 0 N O

Default: 0
Digital keypad

: RS-485 communication input

: External analog input (Refer to Pr.03-00)

: External UP / DOWN terminal (multi-function input terminals)
: Pulse input without direction command

(Refer to Pr.10-16 without considering direction)

: CANopen communication card

: Digital keypad potentiometer knob

: Communication card (does not include CANopen card)
: PID controller
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Note:
HOA (Hand-Off-Auto) function is valid only when you use with MO function
setting 41 and 56 or with KPC-CCO01 (optional).

L] Determines the master frequency source in the "HAND, LOCAL" mode.

[ You can switch the HAND, LOCAL mode with the keypad KPC-CCO01 (optional) or the
multi-function input terminal (M) to set the master frequency source.

(3 It returns to AUTO or REMOTE mode whenever you cycle the power. If you use a multi-function
input terminal to switch between HAND (LOCAL) and AUTO (REMOTE) mode, the highest
priority is the multi-function input terminal.

L The pulse of Pr.00-20=4 (Pulse input without direction command) is input by PG or MI7.

” m Operation Command Source (HAND, LOCAL)

Default: 0

Settings 0: Digital keypad

1: External terminals

2: RS-485 communication input

3: CANopen communication card

5: Communication card (does not include CANopen card)

Note:

HOA (Hand-Off-Auto) function is valid only when you use with MO function

setting 41 and 56 or with KPC-CCO01 (optional).

Determines the operation frequency source in the "HAND, LOCAL" mode.
In the HOA mode, if the multi-function input terminal (MI) function setting 41 and 42 are OFF, the
drive does not receive any operation command and JOG is invalid.

~ | FFEERE Digital Keypad STOP Function

Default: 0
Settings 0: STOP key disabled
1: STOP key enabled

Valid when the operation command source is not the digital keypad (Pr.00-21# 0). When
Pr.00-21=0, the STOP key on the digital keypad is not affected by this parameter.

m Auxiliary Frequency Source

Default: 0
Settings 0: Master and auxiliary frequency function disabled
: Digital keypad
: RS-485 communication input
: Analog input
: External UP/DOWN key input (multi-function input terminals)
: Pulse input without direction command (Refer to Pr.10-16)
: CANopen communication card
: Digital keypad potentiometer knob

0 N OO OB~ W N =

: Communication card
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m Master and Auxiliary Frequency Command Selection

Default: 0
Settings 0: Master + auxiliary frequency
1: Master - auxiliary frequency
2: Auxiliary - master frequency

E

Master and auxiliary frequency command sets the master frequency source according to
Pr.00-20, and sets the auxiliary frequency source according to Pr.00-35. This parameter
determines the addition and subtraction of the master and auxiliary frequency.

E

When Pr.00-36 = 0, 1, 2, the control command comes after adding or subtracting the master /
auxiliary frequency and the acceleration and deceleration (including S-curve).

E

If the value is negative after adding or subtracting the master / auxiliary frequency, Pr.03-10
determines whether to change the running direction.

E

If you set the master frequency source (Pr.00-20 = 0) or the auxiliary frequency source (Pr.00-35
= 1) using the keypad, the F page of the keypad displays the setting frequency that you can use
to set the master frequency or the auxiliary frequency. If the master frequency source or the
auxiliary frequency source is NOT set by the keypad (Pr.00-20 # 0 and Pr.00-35 # 1), the F page
of the keypad displays the value after adding or subtracting the master / auxiliary frequency.

LIl When setting the master frequency source and auxiliary frequency source, Pr.00-35 cannot be
set to the same value as Pr.00-20 or Pr.00-30.

m Output Phase Order Selection

Settings 0: Standard
1: Exchange the rotation direction

Default: 0

Without changing the wiring and light indicator, this parameter can be used to change the rotation
direction from forward to reverse or from reverse to forward.

When using this parameter with Pr.00-23 (Motor Direction Control), Pr.00-23 has priority over
Pr.00-47.

4 m Display Filter Time (Current)

Default: 0.100
Settings 0.001-65.535 sec.
Minimizes the current fluctuation displayed by the digital keypad.

~ FFERE] Display Filter Time (Keypad)

Default: 0.100
Settings 0.001-65.535 sec.
Minimizes the value fluctuation displayed by the digital keypad.

m Software Version (Date)

Settings Read only

Default: Read only

Displays the current drive software version by date.
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01 Basic Parameters ~ You can set this parameter during operation.

m Maximum Operation Frequency
m Maximum Operation Frequency of Motor 2

m Maximum Operation Frequency of Motor 3
m Maximum Operation Frequency of Motor 4

Default: 60.00 / 50.00
Settings 0.00-599.00 Hz
Determines the AC motor drive’s maximum operation frequency. All the AC motor drive

frequency command sources (analog inputs 0-10 V, 4-20 mA, 0-20 mA, 10 V) are scaled to
correspond to the output frequency range.

m Output Frequency of Motor 1 (Base frequency / Motor’s rated frequency)
m Output Frequency of Motor 2 (Base frequency / Motor’s rated frequency)
m Output Frequency of Motor 3 (Base frequency / Motor’s rated frequency)
m Output Frequency of Motor 4 (Base frequency / Motor’s rated frequency)
Default: 60.00 / 50.00

Settings 0.00-599.00 Hz

Set this parameter according to the motor’s rated frequency on the motor nameplate. If the

motor’s rated frequency is 60 Hz, set this parameter to 60. If the motor’s rated frequency is 50
Hz, set this parameter to 50.

m Output Voltage of Motor 1
m Output Voltage of Motor 2
m Output Voltage of Motor 3
m Output Voltage of Motor 4

Settings 115V / 230V models: 0.0-255.0 V
460V models: 0.0-510.0 V
575V models: 0.0-637.0 V
Set this parameter according to the rated voltage on the motor nameplate. If the motor’s rated

Base voltage / Motor’s rated voltage

)
Base voltage / Motor’s rated voltage)
Base voltage / Motor’s rated voltage)
Base voltage / Motor’s rated voltage)

Default: 220.0 / 440.0 / 575.0

—_ e~~~ |~

voltage is 220 V, set this parameter to 220.0. If the motor’s rated voltage is 200 V, set this
parameter to 200.0.

There are many motor types in the market and the power system for each country is also
different. The economical and convenient solution is to install an AC motor drive. Then there is no
problem using the motor with different voltage and frequency inputs, and the motor drive can
improve the original motor characteristics and useful life.

m Mid-point Frequency 1 of Motor 1

Default: 3.00
Settings 0.00-599.00 Hz
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4 m Mid-point Voltage 1 of Motor 1

Settings 115V / 230V models: 0.0-240.0 V
460V models: 0.0-480.0 V
575V models: 0.0-600.0 V

Default: 11.0/22.0/ 40.0

m Mid-point Frequency 1 of Motor 2

Settings 0.00-599.00 Hz

Default: 3.00

N m Mid-point Voltage 1 of Motor 2

Settings 115V / 230V models: 0.0-240.0 V
460V models: 0.0-480.0 V
575V models: 0.0-600.0 V

Default: 11.0 /22.0 / 40.0

m Mid-point Frequency 1 of Motor 3

Settings 0.00-599.00 Hz

Default: 3.00

o m Mid-point Voltage 1 of Motor 3

Settings 115V / 230V models: 0.0-240.0 V
460V models: 0.0-480.0 V
575V models: 0.0-600.0 V

Default: 11.0/22.0/ 40.0

m Mid-point Frequency 1 of Motor 4

Settings  0.00-599.00 Hz

Default: 3.00

4 m Mid-point Voltage 1 of Motor 4

Settings 115V / 230V models: 0.0-240.0 V
460V models: 0.0-480.0 V
575V models: 0.0-600.0 V

Default: 11.0 /22.0/ 40.0

m Mid-point Frequency 2 of Motor 1

Settings 0.00-599.00 Hz

Default: 1.50

4 m Mid-point Voltage 2 of Motor 1

Settings 115V / 230V models: 0.0-240.0 V
460V models: 0.0-480.0 V
575V models: 0.0-600.0 V

12.1-01-2
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m Mid-point Frequency 2 of Motor 2

Settings 0.00-599.00 Hz

Default: 1.50

A m Mid-point Voltage 2 of Motor 2

Settings 115V / 230V models: 0.0-240.0 V
460V models: 0.0-480.0 V
575V models: 0.0-600.0 V

Default: 5.0/ 10.0/ 26.1

m Mid-point Frequency 2 of Motor 3

Settings 0.00-599.00 Hz

Default: 1.50

~ IR Mid-point Voltage 2 of Motor 3

Settings 115V / 230V models: 0.0-240.0 V
460V models: 0.0-480.0 V
575V models: 0.0-600.0 V

Default: 5.0 /10.0/ 26.1

m Mid-point Frequency 2 of Motor 4

Settings 0.00-599.00 Hz

Default: 1.50

4 m Mid-point Voltage 2 of Motor 4

Settings 115V / 230V models: 0.0-240.0 V
460V models: 0.0-480.0 V
575V models: 0.0-600.0 V

Default: 5.0/ 10.0 / 26.1

m Minimum Output Frequency of Motor 1

Settings 0.00-599.00 Hz

Default: 0.50

N m Minimum Output Voltage of Motor 1

Settings 115V / 230V models: 0.0-240.0 V
460V models: 0.0-480.0 V
575V models: 0.0-600.0 V

Default: 1.0/2.0/16.7

m Minimum Output Frequency of Motor 2

Settings 0.00-599.00 Hz

12.1-01-3
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4 m Minimum Output Voltage of Motor 2

Default: 1.0/2.0/ 16.7
Settings 115V / 230V models: 0.0-240.0 V
460V models: 0.0-480.0 V
575V models: 0.0-600.0 V

m Minimum Output Frequency of Motor 3

Default: 0.50
Settings 0.00-599.00 Hz

4 m Minimum Output Voltage of Motor 3

Default: 1.0/2.0/16.7
Settings 115V / 230V models: 0.0-240.0 V
460V models: 0.0-480.0 V
575V models: 0.0-600.0 V

m Minimum Output Frequency of Motor 4

Default: 0.50
Settings 0.00-599.00 Hz

4 m Minimum Output Voltage of Motor 4

Default: 1.0/2.0/ 16.7
Settings 115V / 230V models: 0.0-240.0 V
460V models: 0.0-480.0 V
575V models: 0.0-600.0 V

You usually set the V/F curve according to the motor’s allowable loading characteristics. Pay

special attention to the motor’s heat dissipation, dynamic balance, and bearing lubrication when
the loading characteristics exceed the loading limit of the motor.

There is no limit for the voltage setting, but a high voltage at a low frequency may cause motor
damage, overheating, and trigger the stall prevention or the over-current protection; therefore,
use low voltage at low frequency to prevent motor damage or drive error.

The diagram below shows the V/F curve for motor 1. You can use the same V/F curve for motor 2,
motor 3, and motor 4. For multi-motor selections, refer to the multi-function input terminal
(Pr.02-01-Pr.02-07) settings 83 and 84.
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Voltage
Pr.01-11 Frequency lower limit Pr.01-10 Frequency upper limit
1*'Voltage| - ‘
Pr.01-02
«—— Frequency output !
H H ]
2" Voltage| . I|m|trange ________ |
Pr.01-04 . l Regular V/F Curve
E I’ i
3" Voltage A Special V/F Curve
Pr.0o1-06 |~ 7 }
| :
AN . 1/ 1
> : ot !
4" Voltage | : ) :
Pr.01-08 [ 1 : : : : Frequency
Pr.01-07 Pr.01-09 Pr.01-05 Pr.01-03 Pr.01-01 Pr.01-00
4" Freq. StartFreq. 3“Freq. 2™ Freq. 1°Freq.  Maximum output
frequency
V/F Curve
Common settings for the V/F curve:
(1) General purpose
Motor spec. 60Hz Motor spec. 50Hz
VA VA
220 Pr. Setting 200 Pr. Setting
01-00 60.0 01-00 50.0
01-01 60.0 01-01 50.0
01-02 | 220.0 01-02 220.0
01-03 01-03
01-05 1.50 01-05 1.30
01-04 B 01-04
10 0106 | 10:0 10 0106 | 10:0
01-07 1.50 01-07 1.30
01-08 10.0 01-08 10.0
(2) For fan and hydraulic machinery
Motor spec. 50Hz
22\(/)A Pr. Setting ve Pr. Setting
| 01-00 | 60.0 220 3 01-00 | 50.0
! 01-01 60.0 01-01 50.0
01-02 220.0 } 01-02 220.0
3 01-03 § 01-03
| 01-05 | 300 | 01-05 | 250
50} | 50 |
1 01-04 : 01-04
1007 ; 01-06 | °°0 107 ; 01-06 | °9°
‘ o F | 01-07 | 1.50 : : > F | 01-07 | 1.30
1.5 30 60.0
01-08 | 10.0 1.3 25 500 01-08 | 10.0
(3) High starting torque
Motor spec. 60Hz Motor spec. 50Hz
VA Pr. Setting ve Pr. Setting
2200 g 01-00 | 60.0 220 01-00 | 50.0
01-01 60.0 01-01 50.0
01-02 220.0 01-02 220.0
01-03 01-03
2 01-05 | 300 03 01-05 | 220
01-04 01-04
s ‘ 0106 | 230 s ‘ 0106 | 230
— ~»F| 01-07 | 1.50 13 22 500" F | 01-07 | 1.30
153 60.0° * ["o1-08 | 18.0 32 ' 01-08 | 14.0
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m Start-up Frequency

Settings 0.00-599.00 Hz
When the starting frequency (Pr.01-09) is larger than the Minimum Output Frequency of Motor 1

Default: 0.50

(Pr.01-07), the drive’s frequency output starts when the starting frequency (Pr.01-09) reaches the
F command. Refer to the following diagram for details.
Fcmd = frequency command;
Fstart = start-up frequency (Pr.01-09);
fstart = actual start-up frequency of the drive;
Fmin = 4th output frequency setting (Pr.01-07 / Pr.01-41);
Flow = output frequency lower limit (Pr.01-11)
When Fecmd > Fmin and Fecmd < Fstart:
If Flow < Fcmd, the drive runs directly with Femd.
If Flow = Fcmd, the drive runs with Fcmd, and then rises to Flow according to acceleration time.
The drive’s output frequency goes directly to 0 when decelerating to Fmin.

Process to determine at which frequency to start up the motor drive when a RUN command is given

NG |According to
Pr.01-34

YES

% L oS |
> fstart=Fmin »_Flow=0 Femd|---------->

Fmin|----
Fstart|---

v YES ,
Time
fstart=Fstart | 7-------------------------4---~-~-~-~-~-~-~-~-~-~-~-~-~-~"-~-------------------------—

i Process to determine at
which frequency to run after
starting the motor drive NO

NO‘/

Flow=0 »_Fcmd>Flow
YES | According
to Pr.01-34
According |NO
toPr.01-34
v YES YES H=Flow
i
Hz Hz
60H
60Hz £ H=Flow
Femd |----------= H=Fcmd1 Flow |--------- —» Flow>Fcmd1

Fcmd1 Fcmd1>Flow and  Femdi|---

>Fmin

Fstart|---- Fmin|--- Fecmd1>Fmin Emin |---
Fmin|--- Fcmd2|--- Fcmd2l--
Time Flow|--- Time
Time According to Pr. 01-34
According to Pr. 01-34 Fmin>Fcmd2

Fcmd2>Flow and
Fcmd2<Fmin

e
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» m Output Frequency Upper Limit

Default: 599.00
Settings 0.00-599.00 Hz

4 m Output Frequency Lower Limit

Default: 0.00
Settings 0.00-599.00 Hz

Use the upper and lower limit output frequency settings to limit the actual output frequency. If the
output frequency setting is higher than the upper limit (Pr.01-10), the drive runs with the upper
limit frequency. If the output frequency setting is lower than the lower limit (Pr.01-11) but higher
than the minimum output frequency (Pr.01-07), the drive runs with the lower limit frequency. Set
the upper limit frequency > the lower limit frequency (Pr.01-10 setting value must be > Pr.01-11
setting value).

The upper output frequency limits the drive’s maximum output frequency. If the frequency setting
for the Frequency command is higher than Pr.01-10, the drive runs with the Pr.01-10 setting.

If the PID feedback control is enabled for the drive, the drive’s output frequency may exceed the
Frequency command but is still limited by this setting.

Related parameters: Pr.01-00 Maximum Operation Frequency, Pr.01-11 Output Frequency Lower

Limit.
Voltage
Pr.01-11 Pr.01-10
Lower limit of output frequency Upper limit of output frequency
Pr.01-02
Motor rated voltage

(Vbase)

Pr.01-04
Mid-point voltage 1

Pr.01-06
Mid-point voltage 2

Pr.01-08
Min. output voltage
setting (Vmin) |

Pr.01-07 Pr.01-05 Pr.01-03 Pr.01-01 Pr.01-00

» Frequency

Min. output Mid-point Mid-point Motorrated Max.
frequency frequency 2 frequency 1 frequency operation
(Fmin) (Fbase) frequency

The lower output frequency limits the drive’s minimum output frequency. If the frequency setting
for the Frequency command is lower than Pr.01-11, the drive runs with the Pr.01-11 setting.

When the drive starts, it operates according to the V/F curve and accelerates from the minimum
output frequency (Pr.01-07) to the setting frequency. It is not limited by the lower output frequency
settings.
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Use the output frequency upper and lower limit settings to prevent operator misuse, overheating
caused by the motor’s operating at a too low frequency, or mechanical wear due to a too high
speed.

If the output frequency upper limit setting is 50 Hz and the frequency setting is 60 Hz, the
maximum output frequency is 50 Hz.

If the output frequency lower limit setting is 10 Hz and the minimum output frequency setting
(Pr.01-07) is 1.5 Hz, then the drive operates at 10 Hz when the Frequency command is higher
than Pr.01-07 but lower than 10 Hz. If the Frequency command is lower than Pr.01-07, the drive
is in ready status without output.

If the frequency output upper limit is 60 Hz and the frequency setting is also 60 Hz, only the
Frequency command is limited at 60 Hz. The actual output frequency may be higher than 60 Hz if
used for slip compensation.

V4 m Acceleration Time 1

» m Deceleration Time 1

4 m Acceleration Time 2

4 m Deceleration Time 2

A m Acceleration Time 3

» m Deceleration Time 3

4 m Acceleration Time 4

4 m Deceleration Time 4

» m JOG Acceleration Time

» m JOG Deceleration Time

Default: 10.00/ 10.0
Settings Pr.01-45 = 0: 0.00-600.00 sec.
Pr.01-45 = 1: 0.0-6000.0 sec.

The acceleration time determines the time required for the AC motor drive to ramp from 0.00 Hz
to the maximum operation frequency (Pr.01-00). The deceleration time determines the time
required for the AC motor drive to decelerate from the maximum operation frequency (Pr.01-00)
down to 0.00 Hz.

The acceleration and deceleration time are invalid when using Pr.01-44 Auto-acceleration and
Auto-deceleration Setting.

Select the Acceleration/Deceleration Time 1, 2, 3, 4 with the multi-function input terminal settings.
The defaults are Acceleration Time 1 and Deceleration Time 1.

With the enabled torque limits and stall prevention functions, the actual acceleration and
deceleration time are longer than the above action time.

Note that setting the acceleration and deceleration time too short may trigger the drive’s
protection function (Pr.06-03 Over-current Stall Prevention during Acceleration or Pr.06-01
Over-voltage Stall Prevention), and the actual acceleration and deceleration time are longer than
this setting.

Note that setting the acceleration time too short may cause motor damage or trigger drive
protection due to over-current during the drive’s acceleration.

12.1-01-8



Chapter 12 Descriptions of Parameter Settings | MS300

Note that setting the deceleration time too short may cause motor damage or trigger drive
protection due to over-current during the drive’s deceleration or over-voltage.

Use suitable brake resistors (refer to Chapter 07 Optional Accessories) to decelerate in a short
time and prevent over-voltage.

When you enable Pr.01-24—-Pr.01-27 (S-curve acceleration and deceleration begin and arrival
time), the actual acceleration and deceleration time are longer than the setting.

Frequency
Pr.01-00
Max.Output"_“_“_“_}I_i'\“_"_“_“",
Frequency /1 I\ I
/ | LN\ !
Frequencyp—---—--—- : I
Setting : :
| I
| |
| |
] I
| |
| |
| |
| |
. ' Time
ﬂ—accel tlme—bl |4—decel tlme—h

Pr01 12, 14161820 Pr01 1315171921

Accel./Decel. Time
» m JOG Frequency

Default: 6.00
Settings 0.00-599.00 Hz

You can use both the external terminal JOG and F1 key on the optional keypad KPC-CCO01
(optional) to set the JOG function. When the JOG command is ON, the AC motor drive
accelerates from 0 Hz to the JOG frequency (Pr.01-22). When the JOG command is OFF, the AC
motor drive decelerates from the JOG frequency to stop. The JOG acceleration and deceleration
time (Pr.01-20, Pr.01-21) are the time to accelerate from 0.00 Hz to the JOG frequency (Pr.01-22).
You cannot execute the JOG command when the AC motor drive is running. When the JOG

command is executing, other operation commands are invalid.

N m Switch Frequency between First and Fourth Accel./Decel.

Default: 0.00
Settings 0.00-599.00 Hz

This function does not require the external terminal switching function; it switches the
acceleration and deceleration time automatically according to the Pr.01-23 setting. If you set the
external terminal, the external terminal has priority over Pr.01.23.

When using this function, set the S-curve acceleration time to 0 if the fourth acceleration time is

short.

a. If Pr.01-02=10 s, Pr. 01-18=6 s, then the acceleration time is 3 s for 0—-40 Hz and 5 s for
40-80 Hz.

b. IfPr.01-13=8 s, Pr. 01-19=2 s, then the deceleration time is 4 s for 80-40 Hz and 1 s for 40-0
Hz.
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Frequency

Pr.01-23

1°' Acceleration 1°' Deceleration
Time Time

4" Deceleration
Time

4" Acceleration
Time

Time

1*/4"Acceleration/Deceleration Frequency Switching

N m S-curve for Acceleration Begin Time 1

A m S-curve for Acceleration Arrival Time 2

» m S-curve for Deceleration Begin Time 1

4 m S-curve for Deceleration Arrival Time 2

Default: 0.20 /0.2

Settings Pr.01-45 = 0: 0.00-25.00 sec.

Pr.01-45 = 1: 0.0-250.0 sec.

B

Using an S-curve gives the smoothest transition between speed changes. The acceleration and

deceleration curve adjusts the acceleration and deceleration S-curve. When enabled, the drive

produces a different acceleration and deceleration curve according to the acceleration and

deceleration time.

L) The S-curve function is invalid when you set the acceleration and deceleration time to 0.
L3 When Pr.01-12, 01-14, 01-16, 01-18 = Pr.01-24 and Pr.01-25,

the actual acceleration time = Pr.01-12, 01-14, 01-16, 01-18 + (Pr.01-24 + Pr.01-25) / 2.
L3 When Pr.01-13, 01-15, 01-17, 01-19 = Pr.01-26 and Pr.01-27,

the actual deceleration time = Pr.01-13, 01-15, 01-17, 01-19 + (Pr.01-26 + Pr.01-27) / 2.

Frequency
Pr.01-25 Pr.01-26
|

\I » Time

Pr.01-24 Pr.01-27
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m Skip Frequency 1 (Upper Limit)
m Skip Frequency 1 (Lower Limit)
m Skip Frequency 2 (Upper Limit)
m Skip Frequency 2 (Lower Limit)
m Skip Frequency 3 (Upper Limit)
m Skip Frequency 3 (Lower Limit)

Default: 0.00
Settings 0.00-599.00 Hz
Sets the AC motor drive's skip frequency. The drive's frequency setting skips these frequency
ranges. However, the frequency output is continuous. There are no limits for these six parameters

and you can combine them. Pr.01-28 does not need to be greater than Pr.01-29; Pr.01-30 does
not need to be greater than Pr.01-31; Pr.01-32 does not need to be greater than Pr.01-33. You
can set Pr.01-28-01-33 as you required. There is no size distinction among these six parameters.

[l These parameters set the skip frequency ranges for the AC motor drive. You can use this function
to avoid frequencies that cause mechanical resonance. The skip frequencies are useful when a
motor has resonance vibration at a specific frequency bandwidth. Skipping this frequency avoids
the vibration. There are three frequency skip zones available.

You can set the Frequency command (F) within the range of skip frequencies. Then the output
frequency (H) is limited to the lower limit of skip frequency ranges.

During acceleration and deceleration, the output frequency still passes through the skip

a
Falling frequency

Internal

frequency
command e
N

frequency ranges.

Rising frequency

Frequency setting command

m Zero-speed Mode

Settings  0: Output waiting

Default: 0

1: Zero-speed operation
2: Fmin (refer to Pr.01-07, Pr.01-41)
L When the drive’s Frequency command is lower than Fmin (Pr.01-07 and Pr.01-41), the drive

operates according to this parameter.

0: the AC motor drive is in waiting mode without voltage output from terminals U, V, W.

1: the drive executes the DC brake by Vmin (Pr.01-08 and Pr.01-42) in V/F, FOC sensorless, and
SVC modes. And it executes zero-speed operation in VFPG and FOCPG modes.

2: the AC motor drive runs using Fmin (Pr.01-07 and Pr.01-41) and Vmin (Pr.01-08 and Pr.01-42)
in VIF, VFPG, SVC, FOC sensorless and FOCPG modes.
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In V/IF, VFPG, SVC and FOC sensorless modes:

fout

Pr.01-34=0 Pr.01-34=1

stop output

Pr.01-07

stop waiting for output OHz operation

(DC brake)
In FOCPG mode, when Pr.01-34 is set to 2, the AC motor drive operates according to this setting.

fout

Pr.01-34=1 Pr.01-34=2

frequency command frequency command

m V/F Curve Selection

Settings 0: V/F curve determined by Pr.01-00-01-08
1: V/F curve to the power of 1.5

Default: 0

2: V/F curve to the power of 2
When setting to 0, refer to Pr.01-01-01-08 for the motor 1 V/F curve. For motor 2, refer to
Pr.01-35-01-42.
When setting to 1 or 2, the second and third voltage frequency settings (as shown in the V/F

Curve diagram for Pr.01-70) are invalid.

If the load of the motor is a variable torque load (torque is in direct proportion to the rotating
speed, such as the load of a fan or a pump), the load torque is low at low rotating speed. You can
decrease the input voltage appropriately to make the magnetic field of the input current smaller
and reduce flux loss and iron loss for the motor to increase efficiency.

When you set the V/F curve to high power, it has lower torque at low frequency, and the drive is
not suitable for rapid acceleration and deceleration. Do NOT use this parameter for rapid
acceleration and deceleration.

Pr.01-02

Voltage %
100

920
80
70— 1.5 power curve
60
50 <
40
30

20

10 Square curve — Pr.01-01

0 | | Frequency%
20 40 60 80 100

AN
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4 m Auto-acceleration and Auto-deceleration Setting

B

B

Default: 0
Settings 0: Linear acceleration and deceleration

1: Auto-acceleration and linear deceleration

2: Linear acceleration and auto-deceleration

3: Auto-acceleration and auto-deceleration

4: Stall prevention by auto-acceleration and auto-deceleration

(limited by Pr.01-12-01-21)

0 (linear acceleration and deceleration): the drive accelerates and decelerates according to the
setting for Pr.01-12-01-19.
1 or 2 (autol/linear acceleration and auto/linear deceleration): the drive auto-tunes the

acceleration and deceleration to effectively reduce the mechanical vibration during the load
start-up and stop and make the auto-tuning process more easier. It does not stall during
acceleration and does not need a brake resistor during deceleration to stop. It can also improve
operation efficiency and save energy.

3 (auto-acceleration and auto-deceleration—decelerating by the actual load): the drive
auto-detects the load torque and automatically accelerates from the fastest acceleration time and
smoothest start-up current to the setting frequency. During deceleration, the drive automatically
determines the loaded regenerative energy to steadily and smoothly stop the motor in the fastest
deceleration time.

4 (stall prevention by auto-acceleration and deceleration—reference to the acceleration and
deceleration time settings): if the acceleration and deceleration time are within a reasonable
range, the actual acceleration and deceleration time refer to the Pr.01-12-01-19 settings. If the
acceleration and deceleration time are too short, the actual acceleration and deceleration time
are greater than the acceleration and deceleration time settings.

! : i Time
decel. time |

Frequency
Pr.01-00 | ‘ S
Max. | a ! |
Frequency | @ s AN |
Pr.01-07 | | |
Min. f w 3 —

Frequency accel. time

Pr.01-12 Pr.01-14 Pr.01-13 Pr.01-15
Pr.01-16 Pr.01-18 Pr.01-17 Pr.01-19

i

Accel./Decel. Time
@ WhenPr.01-44is setto 0.

@ When Pr.01-44 is set to 3.
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m Time Unit for Acceleration and Deceleration and S-Curve

Default: 0
Settings 0: Unit 0.01 sec.
1: Unit 0.1 sec.

» m CANopen Quick Stop Time

Default: 1.00/1.0
Settings Pr.01-45 = 0: 0.00-600.00 sec.
Pr.01-45 = 1: 0.0-6000.0 sec.
Sets the time required to decelerate from the maximum operation frequency (Pr.01-00) to 0.00 Hz

through the CANopen control.

m Regenerative Energy Restriction Control Method

Default: 0
Settings 0: Normal deceleration
1: Over voltage energy restriction
2: Traction energy control (TEC)

0: decelerate or stop in accordance with the original deceleration setting.

The actual deceleration time of the motor is longer than the deceleration time setting because of
the over-voltage stall prevention.

1: during deceleration, the drive controls the motor according to the setting for Pr.06-01 and the
recovery voltage of the DC bus. The controller starts when the DC bus voltage reaches 95% of
Pr.06-01. When Pr.06-01 is set to O, the drive controls the motor according to the operating
voltage and the recovery voltage of the DC bus. This method decelerates according to the setting
for the deceleration time. The fastest actual deceleration time is not less than the deceleration
time setting.

B

2: during deceleration, the drive controls the motor according to the setting for Pr.06-01 and the
DC bus voltage. The controller starts when the DC bus voltage reaches 95% of Pr.06-01,
auto-tunes the output frequency and the output voltage to accelerate the consumption of the
regenerative energy according to the drive’s capability, and the deceleration time is the result of
the drive’'s auto-tuning. Use this setting when over-voltage occurs due to unexpected

deceleration time.
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# You can set this parameter during operation.

m Two-wire / Three-wire Operation Control

Settings

0: No function

Default: 1

1: Two-wire mode 1, power on for operation control
(M1: FWD / STOP, M2: REV / STOP)
2: Two-wire mode 2, power on for operation control
(M1: RUN / STOP, M2: REV / FWD)
3: Three-wire, power on for operation control
(M1: RUN, M2: REV / FWD, M3: STOP)
4: Two-wire mode 1, Quick Start
(M1: FWD / STOP, M2: REV / STOP)
5: Two-wire mode 2, Quick Start
(M1: RUN / STOP, M2: REV / FWD)
6: Three-wire, Quick Start
(M1: RUN, M2: REV / FWD, M3: STOP)

command immediately.

In the Quick Start function, the output remains ready for operation. The drive responds to the Start

When using Quick Start function, the output terminals UVW are with driving voltages in order to

output and respond immediately if a Start command is given. Do NOT touch the terminals or

modify the motor wiring to prevent electric shocks.

This parameter sets the configuration of the external drive operation control and the Quick Start

function. There are six different control modes listed in the following table.

Pr.02-00 External Terminal Control Circuits
Setting value: 1 50 “OPEN”: STOP
_ _ FWD/STOP MIT . CLOSE™ FwD
Two-wire operation control o
REV/STOP ¢—O0O0——|MI2 “QOPEN”: STOP
FWD/STOP “CLOSE”: REV
REV / STOP DCM =m
. . — “OPEN”: STOP
S.ettlng vaITJe. 2 RUN/STOP [ 00— MIT .2 CEE RN
Two-wire operation control ) R Vi
FWD/REV $—O0O0—— “OPEN”: FWD
RUN/STOP “CLOSE’: REV
FWD / REV DCM =
L
——Q0—4—00— MI1 “CLOSE”: RUN
STOP RUN
Setting value: 3 MI3 “OPEN”: STOP
Three-wire operation control ‘ ke MI2 REV/FWD: “OPEN”: FWD
REV/FWD “CLOSE”: REV
DCM m
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Pr.02-00 External Terminal Control Circuits
5o “OPEN”: STOP
Setting value: 4 FWD/STOP MIT . CLosE™ FwD
Two-wire operation control REV/STOP ¢——00———|MI2 “QPEN": STOP
. “CLOSE”: REV
Quick Start DCM
- “OPEN”: STOP
Setting value: 5 RUN/STOP [ ©C M1 .CLOSE” RUN
Two-wire operation control FWD/REV ¢ 00— |MI2 “QPEN": FWD
, “CLOSE”: REV
Quick Start DCM

.
0 ¢ 00— MI1 “CLOSE”: RUN
sTOP | RUN

Setting value: 6

MI3 “OPEN”: STOP

Three-wire operation control _
e 00— MI2 REV/FWD: “OPEN": FWD
Quick Start REV/FWD “CLOSE”: REV

DCM M

m Multi-function Input Command 1 (MI1)

m Multi-function Input Command 2 (MI2)

m Multi-function Input Command 7 (MI7)

Default: 0
m Multi-function Input Command 3 (MI3)

Default: 1
m Multi-function Input Command 4 (Ml4)

Default: 2
m Multi-function Input Command 5 (MI5)

Default: 3
m Multi-function Input Command 6 (MI6)

Default: 4

Settings  0: No function

: Multi-step speed command 1 / multi-step position command 1
: Multi-step speed command 2 / multi-step position command 2
: Multi-step speed command 3 / multi-step position command 3
: Multi-step speed command 4 / multi-step position command 4

: Reset
: JOG operation [by external control or KPC-CCO01 (optional)]
: Acceleration / deceleration speed inhibit

0 NOoO O AW N =

: 1stand 2" acceleration / deceleration time selection
9: 3 and 4t acceleration / deceleration time selection
10: External Fault (EF) input (Pr.07-20)

11: Base Block (B.B.) input from external

12: Output stop
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13:
15:
16:
18:
19:
20:
21:
22:
23:
24:
25:
26:
: ASR1 / ASR2 selection
28:
29:
30:
31:
32:
33:
38:
39:
40:
41:
42:
48:
49:
50:
51:
52:
53:
56:
58:
59:
70:
71:
72:
73:
74:
81:
82:
83:
84:

27
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Cancel the setting of auto-acceleration / auto-deceleration time

Rotating speed command from AVI
Rotating speed command from ACI
Force to stop (Pr.07-20)

Digital up command

Digital down command

PID function disabled

Clear the counter

Input the counter value (MI6)

FWD JOG command

REV JOG command

TQC / FOC mode selection

Emergency stop (EF1)

Signal confirmation for Y-connection

Signal confirmation for A-connection

High torque bias (Pr.11-30)

Middle torque bias (Pr.11-31)

Low torque bias (Pr.11-32)

Disable writing EEPROM function

Torque command direction

Force coasting to stop

HAND switch

AUTO switch

Mechanical gear ratio switch

Enable drive

Slave dEb action to execute

Selection for PLC mode bit 0

Selection for PLC mode bit 1

Trigger CANopen quick stop

Local / Remote selection

Enable fire mode (with RUN command)

Enable fire mode (without RUN command)

Force auxiliary frequency return to 0

Disable PID function, force PID output return to O
Disable PID function, retain the output value before disabled
Force PID integral gain return to 0, disable integral
Reverse PID feedback

Simple positioning zero point position signal input
OOB loading balance detection

Multi-motor (IM) selection bit O

Multi-motor (IM) selection bit 1
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This parameter selects the functions for each multi-function terminal.
When Pr.02-00 = 0, you can set multi-function options with multi-function input terminals MI1, MI2.
When Pr.02-00 # 0, the multi-function input terminals MI1, MI2 work in accordance with the

setting values for Pr.02-00.

Example:

If Pr.02-00 = 1: multi-function input terminal MI1 = FWD / STOP, MI2 = REV / STOP.

If Pr.02-00 = 2: multi-function input terminal MI1 = RUN / STOP, MI2 = FWD / REV.
When multi-function input terminal MI7 = 0, MI7 is designated as a pulse input terminal.

If Pr.02-00 is set to three-wire operation control, terminal MI3 is for the STOP contact.

The function set previously for this terminal is automatically invalid.

Summary of Function Settings

Take the normally open contact (N.O.) for example, ON: contact is closed, OFF: contact is open.

Settings Functions Descriptions
0 No function
Multi-step speed
1 command 1 / multi-step

position command 1

Multi-step speed

2 command 2 / multi-step | You can set 15 steps of speed or 15 positions with the digital
position command 2 status of these four terminals. You can use 16-steps of speed if
Multi-step speed you include the master speed when setting as 15 steps of speed

3 command 3 / multi-step | (refer to Parameter Group 04 Multi-step Speed Parameters).
position command 3
Multi-step speed

4 command 4 / multi-step
position command 4

5 Reset Use this terminal to reset the drive after clearing a drive fault.

This function is valid when the source of the operation command
is the external terminals.
The JOG operation executes when the drive stops completely.
JOG operation While running, you can still change the operation direction, and
6 [by external control or [the STOP key on the keypad* and the STOP command from

KPC-CCO01 (optional)]

communications are valid. Once the external terminal receives
the OFF command, the motor stops in the JOG deceleration
time. Refer to Pr.01-20—01-22 for details.

*: This function is valid when Pr.00-32 is set to 1.
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Settings

Functions

Descriptions

Pr.01-22
JOG

Pr.01-07
Min. output frequency —

JOG decel. time
Pr.01-21

OFF

JOG accel. time
Pr.01-20

ON

MIx-GND

Mix: external terminal

When you enable this function, the drive stops acceleration or
deceleration immediately. After you disable this function, the AC
motor drive starts to accelerate or decelerate from the inhibit

point.
Frequency
. Setting
Acceleration / frequency Accel. inhibit Decel. inhibit
7 | deceleration speed area area  Actualoperat