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READ PRIOR TO INSTALLATION FOR SAFETY.

4]
4]

DANGER

N~

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

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

There are highly sensitive MOS components on the printed circuit boards. These
components are especially sensitive to static electricity. Take anti-static measure before
touching these components or the circuit boards.

Never modify the internal components or wiring.

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

Do NOT install the AC motor drive in a location with high temperature, direct sunlight or
inflammable materials or gases.

CAUTION

N &

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.

The rated voltage for AC motor drive must be < 240V for 230V models (480V for 460V

models) and the mains supply current capacity must be < 5000A RMS (< 10000A RMS

for the > 40HP (30kW) models).

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 (e.g. AC

autotransformer) to charge the drive at 70%—80% of rated voltage for 30 minutes (do not

run the motor drive). Then charge the drive at 100% of rated voltage for an hour (do not

run the motor drive). By doing these, restore the performance of electrolytic capacitor

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

right away.

Pay attention to the following precautions when transporting and installing this package

(including wooden crate and wood stave)

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

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

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

Connect the drive to a three-phase three-wire or three-phase four-wire Wye system to

comply with UL standards.

If the motor drive generates leakage current over AC 3.5 mA or over DC 10 mAon a

grounding conductor, compliance with local grounding regulations or IEC61800-5-1

standard is the minimum requirement for grounding.

NOTE: 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 you receive the AC motor drive, check 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 corresponds with the part number indicated on the
nameplate.

Make sure that the voltage for the wiring is in the range indicated on the nameplate. Install the AC
motor drive according to this manual.

Before applying the power, make sure that all the devices, including power, motor, control board and
digital keypad are connected correctly.

When wiring the AC motor drive, make sure that the wiring for input terminals “R/L1, S/L2, T/L3” and
output terminals “U/T1, V/T2, W/T3” is correct to prevent drive damage.

When power is applied, select the language and set parameter groups with the digital operation
panel (KPED-LEO1). When executing a trial run, begin with a low speed and then gradually increase

the speed until reaching the desired speed.

1-1 Nameplate Information

This example uses the 15HP/11kW 230V, three-phase motor drive.

118 2 1
HAPEZFR

Model name
i A I WEEJ_/EEIJI_I;%E@ ABELTA DELTAELECTRONICS, INC.
AN R UE MODEL: VFD110ED23S

Input voltage/current INPUT: 3PH 180-264V 50/60Hz 47A
. - z
”"EE! [SSRvagr=
i I %8 B2 /28 it 0 OUTPUT: 3PH 0-240V 45A

& /

a0 HH i ER [ /FR iR S E B 11kW / 15HP
Output voltage/current FREQUENCY RANGE:0-299Hz
S8 R &0 B / Version: X.XX | |
SRS
Frequency range ]

110ED23SW14380001

8 5 K
%)JVKH&ZIS T / \

Firmware version

== 2y
R ERE igszgﬂ
.BTLAII_IH‘T(TE Porduct identification
Certifications
o
FS

Serial number

Figure 1-1

1-2
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1-2 Model Name

VFD 110 ED 23

L Version Type

Input Voltage / Phase
23:230V 3-phase
43:460V 3-phase

ED series

Applicable Motor Capacity

022: 3 HP(2.2 kW) 220: 30 HP(22 kW)
040: 5 HP(4.0 kW) 300: 40 HP(30 kW)
055: 7.5 HP(5.5kW) 370: 50 HP(37 kW)
075: 10 HP(7.5 kW)  450: 60 HP(45 kW)
110: 15 HP(11 kW) 550: 75 HP(55 kW)

150: 20 HP(15 kW) 750: 100 HP(75 kW)
185: 25 HP(18.5 kW)

Product Name (Variable Frequency Drive)

Figure 1-2

1-3 Serial Number

110ED23S 4 38 0001

L

Production number

Production week

Production year
T: Taoyuan W:Wujiang

Production factory

230V 3-Phase 15HP(11kW)

Model number

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

1-4-1 Location of Service Link Label

Frame B
Figure 1-4 below shows the service link label (service label) that is located on the side of the case.

HOT surteces can caues
svars tume

Service
Label

Figure 1-4
Frame C
Remove the front cover of the case to find the service link label (service label) located on the upper

left corner as shown in Figure 1-5 below.

Service Label

7

Figure 1-5

1-4
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Frame D

Remove the front cover of the case to find the service link label (service label) located on the upper
left corner as shown in Figure 1-6 below.

Service Label

) 8 8 lefge

H%\ i —

L

®

®

Figure 1-6
Frame E
Remove the front cover of the case to find the service link label (service label) located on the upper
left corner as shown in Figure 1-7 below.

Service Label

] |

e

Figure 1-7
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1-4-2 Service Link Label

-— QR code

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

xxoxxxxxxxxxxxxx | <—— Serial number
SERVICE DELTAWW.COM] ——— \Web address of after-sales service

Figure 1-8

Scan QR Code to request service

1. Find the QR code sticker (as Figure 1-8 shows above).

2. Run the QR code reader App on your smartphone.

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

4. Access the Delta After-sales Service website.
Fill in the information in the columns marked with an orange star.
Enter the CAPTCHA and click Submit to complete the request.

Cannot find the QR Code?
1. Open a web browser on your computer or smartphone.
2. Enter https://service.deltaww.com/us/Repair/Request?type=IA in the browser address bar

and press the Enter key.
3. Fillin the information in the columns marked with an orange star.
Enter the CAPTCHA and click Submit to complete the request.

1-6
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1-5 RFI Switch

The AC motor drive may emit electrical noise. You can use the RFI (Radio Frequency Interference)
switch to suppress interference on the power line. The RFI switches on Frames B, C, D, E are at similar
locations. Open the drive’s top cover to remove the RFI switch as shown in Figure 1-9 below.

Frame E
O g ) O
Nisis = = = |
b il

RFI Switch
N

== ‘M‘ RFISWITCH

— ©

== © CHARGE
HBB88 |

POWER + - MOTOR
Sz [ 73 1| bce || b U

Figure 1-9

NOTE: The RFI switches on Frame s B/C/D/E are at similar locations.
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Isolating main power from ground

When the power distribution system for the motor drive is a floating ground system (IT Systems) or an
asymmetric ground system (Corner Grounded TN Systems), you must remove the RFI switch. Removing
the switch also cuts off the internal RFI capacitor (filter capacitor) between the system's frame and the
central circuits to avoid damaging the central circuits and reduces the ground leakage current.

Important points regarding ground connection

M To ensure the safety of personnel, ensure proper operation, and reduce electromagnetic radiation,
you must properly ground the motor and drive during installation.

The diameter of the grounding cables must meet the size specified by 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 above points are met.

NN AA™

When installing multiple sets of motor drives, do not connect the motor drives’ grounds in series. See
the following image.
Ground
terminal @ @ Ground @ @
@ @ @ terminal @ @

'&i I :%i

Correct wiring setup for ground wires Wrong wiring setup for ground wires
Figure 1-10 Figure 1-11
Pay particular attention to the following points

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

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

M Removing the RFI switch also cuts the capacitor conductivity. Gap discharge may occur once the
transient voltage exceeds 1000 V.
NOTE: If you remove the RFI switch, you remove the reliable electrical isolation. In other words, all
controlled inputs and outputs become low-voltage terminals with basic electrical isolation. Also, when
you remove the internal RFI switch, the motor drive is no longer electromagnetic compatible (EMC).

M Do not remove the RFI switch if the main power is a grounded power system.

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

Floating Ground System (IT Systems)

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

(greater than 30 Q) grounding system.

M Disconnect the ground cable from the internal EMC filter.

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.

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.



Asymmetric Ground System (Corner Grounded TN Systems)
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Caution: Do not remove the RFI switch while power to the motor drive input terminal is ON.

In the following four situations, you must remove the RFI switch. This is to prevent the system from

grounding through the RFI capacitor and damaging the motor drive.

Conditions for removing the RFI switch
1. Grounding at a corner in a triangle configuration |2. Grounding at a midpoint in a polygonal
configuration
L1 L1
Y Y YN
\ L2 WIW \ Lo
L3 - L3
Figure 1-12 Figure 1-13
3. Grounding at one end in a single-phase 4. No stable neutral grounding in a three-phase
configuration autotransformer configuration
L1 L1
§<— L1
L2—
L3——F
N
—_L +«——1L3
Figure 1-14
Figure 1-15
Using the RFI switch
In the situation as the diagram on the right shows, you can L1
use the RFI switch to pass through RFI capacitor to make
an internal grounding and reduce electromagnetic radiation.
In a situation with higher requirements for electromagnetic
compatibility and a symmetrical grounding power system,
you can install an EMC filter. For example, Figure 1-16 on
the right is a symmetrical grounding power system. N— 2
L3
Figure 1-16

1-9
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1-6 Dimensions

Frame B
VFD022ED21S, VFD037ED21S, VFD0O40ED23S/43S

SEE DETAILA
W

W1 D1

<[[Jw=

H1
H
H2
Q

SEE DETAILB

! ]
DETAILA DETAILB
(MOUNTING HOLE) (MOUNTING HOLE)

Figure 1-17

Unit: mm (inch)
Frame w W1 H H1 H2 D D1* S1 A B C

1935 | 162.5 | 260.0 | 247.0 | 230.0 | 1335 | 580 | 6.5 | 1386 | 672 | 17.6
(7.60) | (6.39) |(10.22) | (9.71) | (9.04) | (5.25) | (2.28) | (0.26) | (5.46) | (2.66) | (0.69)

*D1: This dimension is for flange mounting application reference.

B




Frame C
VFDO55ED23S/43S, VFD0O75ED23S/43S, VFD110ED23S/43S, VFD150ED43S, VFD185ED43S

Chapter 1 Introduction | VFD-ED

W
D
D1
[ — e e =2 )
Q
I
1
I
I
I
I
|
I | N
I
I
=5
" OBt €S E ﬁ
A1 B4 A
QY QY
S @/ D) ) &\/ S SEE DETAILA
ol
w
2l s
DETAILA
(MOUNTING HOLE)
Figure 1-18
Unit: mm (inch)
Frame| W W1 W2 H H1 H2 D D1* S1 S2 S3 01 02
c 235.0 | 204.0 | 176.0 | 350.0 | 337.0 | 320.0 | 146.0 | 70.0 6.5 9.0 7.0 19.7 28.3
(9.25) | (8.03) | (6.93) | (13.78)|(13.27)| (15.60) | (5.75) | (2.76) | (0.26) | (0.35) | (0.28) | (0.78) | (1.11)

NOTE: A1-A4 and B1-B4 can be used for screwdriver installation; B1-B4 can also be used for sleeve installation
*D1: This dimension is for flange mounting application reference.
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Frame D

VFD150ED23S, VFD185ED23S, VFD220ED23S/43S, VFD300ED43S

ol0;
ole;

ole;

H1

SEE DETAILA
D
| D1

H
H2

9y

\SEE DETAIL B

DETAILA

(MOUNTING HOLE)

! S1
DETAIL B
(MOUNTING HOLE)

Figure 1-19
Unit: mm (inch)
Frame w W1 H H1 H2 D D1* S1 01 @2 03
D 255.0 | 226.0 | 403.8 | 384.0 | 360.0 | 178.0 | 94.0 8.5 17.5 32.0 26.0
(10.04) | (8.90) |(15.90) | (15.12) | (14.17) | (7.01) | (3.70) | (0.33) | (0.69) | (1.26) | (1.02)

*D1: This dimension is for flange mounting application reference.
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Frame E
VFD300ED23S, VFD370ED23S/43S, VFD450ED43S, VFD550ED43S, VFD750ED43S

D
- W - SEE DETAIL A < D1
W1 / D2
oY A b @
) = iz L7l m

SEE DETAIL B

DETAIL A DETAIL B
(MOUNTING HOLE)  (MOUNTING HOLE)

Figure 1-20

Unit: mm (inch)
Frame w WA1 H H1 H2 D D1* D2 S1 S2

330.0 | 285.0 | 550.0 | 525.0 | 492.0 | 273.4 | 107.2 | 16.0 | 11.0 | 18.0
(12.99) | (11.22) | (21.65) | (20.67) | (19.37) | (10.76) | (4.22) | (0.63) | (0.43) | (0.71)

*D1: This dimension is for flange mounting application reference.

E
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Built-In Keyboard Panel

KPED-LEO1 Unit: mm [inch]

/1.9 [2.85] _ 16,5 [0.64]

] O O O [
| O O O J

Figure 1-21

424 [1.6/]
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Chapter 2 Installation

2-1  Mounting Clearance

2-2 Airflow and Power Dissipation
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2-1 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 to prevent the risk of fire.

M Install the AC motor drive in a Pollution Degree 2 (IEC 60664-1) environment with clean and

circulating air. A clean and circulating environment means air without polluting substances and dust.

The motor drives’ figures shown below are for reference only. The actual motor drives may look different.

T Air Flow

[e]
O
o

Aoam f—")

e
Figure 2-1
Minimum Mounting Clearance
. W (Width) | H (Height)
Frame Capacity Model No. mm (inch) | mm (inch)
B 3-0-50HP 1\ h020ED21S, VFDO37ED21S, VFDO40ED23S/43S 50 (2) 150 (6)
(2.2—4 kW) ’ ’
c 7.5-15HP | VFD0O55ED23S/43S, VFD0O75ED23S/438S, 75 (3) 175 (7)
(5.5-11 kW) | VFD110ED23S/43S, VFD150ED43S, VFD185ED43S
20-40 HP | VFD150ED23S, VFD185ED23S, VFD220ED23S/438S,
D (15-30 KW) | VFD300ED43S 75(3) | 200(8)
E 40-100 HP | VFD300ED23S, VFD370ED23S/43S, VFD450ED43S, 75 (3) 200 (8)
(30-75 kW) | VFD550ED43S, VFD750ED43S
NOTE: The minimum mounting clearances stated in Table 2-1 apply to AC motor drives frame B, Table 2-1

C, D and E. Failure to follow the minimum mounting clearances may cause the motor drive fan to
malfunction and cause heat dissipation problems.




2-2 Airflow and Power Dissipation
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. . Power Dissipation for
Airflow Rate for Cooling AC Motor Drive
Model No. Flow Rate (cfm) Flow Rate (m®hr) Power Dissipation (W)
External | Internal | Total | External | Internal | Total Lo Extt_ernal Internal | Total
(Heat Sink)
VFD022ED21S 13.7 - 13.7 23.3 - 23.3 60 36 96
VFDO37ED21S 23.9 - 23.9 40.7 - 40.7 84 46 130
VFDO040ED23S 23.9 - 23.9 40.7 - 40.7 133 49 182
VFDO55ED23S 48.5 - 48.5 82.4 - 82.4 212 67 279
VFDO75ED23S 48.5 - 48.5 82.4 - 82.4 292 86 379
VFD110ED23S 47.9 - 47.9 81.4 - 81.4 355 121 476
VFD150ED23S 64.6 - 64.6 109.8 - 109.8 490 161 651
VFD185ED23S 102.3 - 102.3 173.8 - 173.8 638 184 822
VFD220ED23S 102.8 - 102.8 174.7 - 174.7 723 217 939
VFD300ED23S 179 30 209 304 51 355 932 186 1118
VFD370ED23S 179 30 209 304 51 355 1112 222 1334
VFDO040ED43S 13.7 - 13.7 23.3 - 23.3 123 42 165
VFDO55ED43S 48.5 - 48.5 82.4 - 82.4 185 55 240
VFDO75ED43S 48.5 - 48.5 82.4 - 82.4 249 71 320
VFD110ED43S 47.9 - 47.9 81.4 - 81.4 337 94 431
VFD150ED43S 46.1 - 46.1 78.4 - 78.4 302 123 425
VFD185ED43S 46.1 - 46.1 78.4 - 78.4 391 139 529
VFD220ED43S 102.8 - 102.8 174.7 - 174.7 642 141 783
VFD300ED43S 83.7 - 83.7 142.2 - 142.2 839 180 1019
VFD370ED43S 179 30 209 304 51 355 803 252 1055
VFD450ED43S 179 30 209 304 51 355 1014 270 1284
VFD550ED43S 179 30 209 304 51 355 1244 275 1519
VFD750ED43S 186 30 216 316 51 367 1541 338 1878
® The required airflow shown in Table 2-2 is for installing a|® The heat dissipation shown in
single drive in a confined space. Table 2-2 is for installing a single
® When installing multiple drives, the required air volume drive |r.1 a copflned S',Oace' )
hould be th ired al | ; inale drive X th ® When installing multiple drives,
should be the reguwe air volume for a single drive el volume of heat dissipation
number of the drives. should be the heat dissipated for
a single drive X the number of
the drives.
® Heat dissipation for each model
is calculated by rated voltage,
current and default carrier.

Table 2-2
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Chapter 3 Wiring

3-1  System Wiring Diagram
3-2  Wiring
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After removing the front cover, verify if the power and control terminals are clearly noted. Read the

following precautions to avoid wiring mistakes.

DANGER

M Turn off the AC motor drive power before installing any wiring. A hazardous charge

may still remain in the DC bus capacitors after the power has been turned off.
Measure the remaining voltage before wiring. For your safety, do not perform any
wiring before the voltage drops to a safe level < 25 Vpc. Performing a wiring
installation while voltage remains may cause sparks and short circuits.

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.

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

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

Make sure you correctly tighten the main circuit terminal screws to prevent sparks
from screws that have been loosened due to vibration.

CAUTION

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

1. Are all connections correct?

2. Are there any loose wires?

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

3-2



3-1 System Wiring Diagram

Power input terminal

Chapter 3 Wiring | VFD-ED

. Supply power according to the rated power
Power input e - .
terminal specifications indicated in the user manual (see
NFB Chapter 8 Specifications).
or There may be a large inrush current during
O O 0./ fuse NFB s
or power-on. See Section 6-2 NFB to select a
suitable NFB or Section 6-3 Fuse Specification
Magnetic fuse Chart for a fuse
contactor .
Switching the power ON/OFF on the primary
% AC reactor side of the magnetic contactor can turn the drive
% % (input terminal) ONJ/OFF, but frequent switching can cause
Magnetic machine failure. Do not switch ON/OFF more
C )) Zero phase
( reactor contactor than once an hour.
Do not use the magnetic contactor as the power
‘ EMC filter ‘ switch for the drive; doing so shortens the life of
= the drive.
Brake When the main power supply capacity is greater
R/L1 S/L2 TIL3 module than 1000 kVA, or when it switches into the
phase capacitor, the instantaneous peak voltage
and current generated may destroy the internal
Brake AC reactor L g . . Y Y
resistor (Input circuit of the drive. It is recommended that you
U/T1 VIT2 W/T3 install an AC reactor at input side in the drive.
—O0—0—0 terminal) _ , P
This also improves the power factor and reduces
(C )) Zi’éoa‘g?;rse power harmonics. The wiring distance should be
within 10 m. See Section 6-4 AC/DC Reactor for
= S =)  AC reactor details.
(outputterminal) Used to reduce radiated interference, especially
in environments with audio devices, and reduce
Zero phase | . S
reactor input and output side interference.
_ The effective range is AM band to 10 MHz.
Figure 3-1 See Section 6-5 Zero Phase Reactor for details.
NOTE: For details, see the Wiring diagrams in Can be used to reduce electromagnetic
Section 3-2. EMC filter | interference. See Section 6-6 EMC Filter for
details.
Brake
module Used to shorten the deceleration time of the
& motor. See Section 6-1 Brake Resistors and
Brake Brake Units Used in AC Motor Drives for details.
resistor (BR)
The motor cable length affects the size of the
reflected wave on the motor end. It is
AC reactor .
(output recommended that you install an AC output
term'?mal) reactor when the motor wiring length exceeds 20
[
meters. See Section 6-4 AC/DC Reactor for
details.

Table 2-1
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3-2 Wiring

3-2-1 Wiring Diagram

Frame B Wiring Diagram

Input: Three-phase power

RIL1——3& o+ o — |
S/L2 5 o :
T/L3 5 o

| NE)NOTE]

NFB (No Fuse Breaker) & Fuse

Itis recommended

to install a protective
circuit at RB-RC to
protect it from system
damage.

MC

When a fault occurs, the multi-function
output terminals switch to ON to cut off

power and protect the power system.

_______________________________________

Frame C & D Wiring Diagram

Input: Three-phase power

NFB (No Fuse Breaker) & Fuse

R/L1 & o |
S/L2 S o |
T/L3 & o |

ISS}noTE | T

Itis recommended Ve

to install a protective

circuit at RB-RC to
protect it from system (ﬁ ON
damage.

MC
When a fault occurs, the multi-function

output terminals switch to ON to cut off
power and protect the power system.

+

(bC

J R/L1

+) (D_C—)

Figure 3-2

DC reactor (optional)

", .'\. .:‘,,-

LY
'V Y

xR

Yoy

Brake re

- oA T T

+2/B1
(DC+)

(DC-)

u/T1
VIT2

WIT3

S

sistor (optional)

Motor

Figure 3-3

3-4
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Frame E Wiring Diagram

Input: Three-phase power

(optional)

NFB (No Fuse Breaker) & Fuse

i Braking module

R/LA S ote—H—OQrL1 Ty
S/L2 5 o
TIL3 5 o
1) |

Itis recommended

to install a protective
circuit at RB-RC to
protect it from system
damage.

When a fault occurs, the multi-function
output terminals switch to ON to cut off
power and protect the power system.

Figure 3-4

NOTE:
1. *1: See Section 6-1 Brake Resistors & Brake Units Used in AC Motor Drives for details

2. For details on EPS wiring, see Section 3-2-3 Emergency Power Supply (EPS) System Wiring Diagrams.

3-5
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DC reactor (optional) _ Jumper

esistor (optional)

Motor

Multi-function output terminals

3A(N.O.)
5A(N.O.)

Default: fault indication

Multi-function output terminals

3A(N.0.)/3A(N.C.) 250 VAC
5A(N.0.)/3A(N.C.) 30 VDC

Default: o

/3A(N.C.) 250 VAC
/3A(N.C.)30 VDC

peration indication

Multi-function output terminals
3A(N.O.)/3A(N.C.) 250 VAC
5A(N.O.)/3A(N.C.)30VDC

MO1 Multi-function output
terminal 48 V/50 mA

Default: No function

RS-485
communication
control

communication
control

MO2 Multi-function output
terminal 48 V/50 mA

com

(@ MCM Multi-function output

mon terminal

(photo coupler)

Multi-funcion

analog output terminal
10-10V

Analog signal
common terminal

Multi-function

analog output terminal
-10-10V

Modbus RS-485

SG+PIN1

,2,6,7: Reserved

PIN 3: GND
SG- PIN 4: SG-

PIN 5: SG+

PIN 8: EV

RTRTE™ Brak
RS
Input: Three-phase power i EPS | i
1 1
NFB (No Fuse Breaker) / Fuse :__4,______! ) +2/B1 B2
RIL1 5 % RIL1 uIT
S/L2 5 2 S/L2 VIT2
TIL3 5 ¢ TIL3 W/T3
Default: NPN (SINK) Mode e
i I i
Refer to Section 3-2-2 for | @ +24V : :
1 24V Power Input ! !
NPN & PNP Wirings | @ COM : :
________________________________________ !
! FWD/STOP .
i [ i !
: REV/STOP | |
| I | |
| Multi-step Speed 1 | |
1 [ ! |
i Multi-step Speed 2 [ E i E
| —- \ 1
! Multi-step Speed 3 > i E
| I S | !
(- . =3 !
L5 Multi-step Speed 4 = ! '
;8 [ = 1
! 8 N/A g E
i ! S 1
L [ s SG1+ @
i N/A 3 SG1-
| { g DCM @
! Enable Drive ! i
! ' CAN_L
i { P +®
i Digital Signal Common Terminal ' i -
i ! i
1 1
1 1
O S :
T E .
[ 1= O] ! '
i *1: The factory installs a short cicruit jumper between i 1
I DCM, SCM1 and SCM2. Remove this short circuit 1 !
H jumper before using the safety function while wiring. H !
1 *2: The factory installs a short circuit jumper between 1 !
1 E24V, STO1, and STO2. Remove this short circuit ! 1
! jumper before using the safety function while wiring. 1 1
1 : 1
: ) Ji24vm ! |
| ESTOP | - |
i E i y i
: X—@ DCM b
i ! !
: @® SCM1 ! |
: 1 I
! SCM2 i i
: Safety PLC \\ ® i i
i @ E24V ! i
1 1 1
: @ STO1 P
1 1 1
i @ sT02 P
) S
N [
| I T
' @® +10V ! 1 O
i 3 : ' O)
R 2 L@ AUI L
N iy Siorar 1@ AUI2 :
I Common Terminal ACM i
! 1 1 I
i -10V/20 mA @) -10V i :
: 0 ® b
I ] i
open open PRG
Default Default Default PG card
s
120 120 NRM
Figure 3-5

3-6
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3-2-2 Switch between Two Modes: SINK (NPN) / SOURCE (PNP)

(1 Sink Mode

with internal power (+24Voc)

r—r—mm e — = -

y

i

! -

i 'y I

MI1! !Ut%l{ i

IS o

| re I

|v||2$ A llnﬁll{_ i

U !

MI81 !Ui&'l{ !

+—VW\ - !

+24V 4 — i

COM =4 | Internal 1

c YoV ) AE— circuit_
Figure 3-6

(2) Source Mode
with internal power (+24Voc)

Dl
Bl
N

I I

Dl
»l
N

I I

Internal i
circuit !

Figure 3-7

(3 sink Mode

with external power

i

|

- |

|
MI1 i lmﬁi{ !
— W\ -
I
I .
MI2] lmﬁ‘{ !
T N -
. — I
| 4 .
MI8] !U*%{ !
— W\ -
+24V¢—|.—f I
COMg4 InternaI;
DCMg circuit ;

Figure 3-8

(4) Source Mode
with external power

Internal

circuit

'\External power +24V

Figure 3-9

3-7
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3-2-3 Emergency Power Supply (EPS) system wiring diagrams
Frames B, C,D & E
1. Single-phase UPS or battery can only be used on the main power supply side

@ AC motor drive | Magnetic Contactor (MC) timing diagram
Mainpower | | 1 [ 7 T
3 | @—4 R/LA1 @ D
| | /L2 @ L .. -
battery ' e e
; e bis ® 1
e
. Specifications for single-phase
UPS and battery i EPS/+ Before using emergency power, close MC
230V UPS:100-230V,, EPS/- @ and @, and keep MC @ open.
Battery: 140-325V,,
460V UPS-: 200-380 V Close MC @ before you close MC (3.
Battéry: 280—537ACVDC ® Before you remove the battery and
— MI1-MI18 before you close MC 2, open MC@ and 3.
Emergency power input
COM
Figure 3-10

Frames C & D
2. When the voltage of the main power supply is lower than 140 Vpc (230V models) / 280 Vpc (460V
models), connect the control power to single-phase UPS or battery.

AC motordrive | Magnetic Contactor (MC) timing diagram
R/L1 o [ L
24V, (230V Models)
48V, (460V Models) S/L2 @ L ]
T/L3 ® T 1
®
Specifications for single-phaseeé [ EPS/+
UPS and ba.ttery v EPS/- Before using emergency power, close MC
230V gapt?erllongigg/échc @®and ®, and keep MC (@ open.
460V UPS: 200-380 V Close MC @ before you close MC (3.
Battéry: 280—537ACVDC Before you remove the battery and
. MI1-MI8 before you close MC @, open MC@ and Q.
Emergency power input
COM
Figure 3-11

3-8



DC bus voltage
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\Low voltage leve

Battery voltage

T e—
Free run EPS operation speed
. See Pr.06-44
 «— Mechanical brake for details

Motor speed S F

Error output

MO-COM=11
Contactor |
MO-COM=15 OFF

Operation command About 1 min.

EPS function EPS .

MI-COM=43 |ON | |

Drive ready :

MO-COM=9 |ON ! |

i<—>:
About 2 sec.
Figure 3-12

NOTE:
When EPS is enabled (MI=43):
® Do NOT make the fan run in case voltage drops during EPS.
® Parameter settings cannot be saved and will be lost after cycling power.
® Set the running speed through Pr.06-44.
® Functions of low voltage and phase loss protection are unavailable.
® Set the DC bus voltage through Pr.06-29.
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Chapter 4 Main Circuit Terminals

4-1  Main Circuit Diagram

4-2 Main Circuit Terminal Specifications

4-1
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M Tighten the screws in the main circuit terminal to prevent sparks caused by screws
loosened due to vibration.
M Ensure proper insulation of the main circuit wiring in accordance with the relevant

DANGER safety regulations.
Main input power terminals
M Do not connect a three-phase model to single-phase power. R/L1, S/L2 and T/L3 have
no phase-sequence requirement and can be connected in any sequence.
CAUTION P a d Y €4

M You must install a NFB between the three-phase power input terminals and the main

circuit terminals (R/L1, S/L2, T/L3). 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 8.

When using a general ELB (Earth Leakage Breaker), select a current sensor with

sensitivity of 200 mA or above and not less than 0.1 second operation time to avoid

nuisance tripping. When choosing an ELB designed for the AC motor drive, choose a

current sensor with sensitivity of 30 mA or above.

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

M 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.

N~

Output terminals of the main circuit

M When it is necessary to install a filter at the output side of the AC motor drive terminals
U/T1, VIT2, W/T3, use an inductance filter. Do not use phase-compensation capacitors
or L-C (Inductance-Capacitance) or R-C (Resistance-Capacitance) capacitors.

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

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

Use terminals [+1, +2] for connecting a DC reactor.
Use terminals [+1, +2/B1] for connecting a DC bus.

M Use these terminals 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.

',-'\_-":-R:-‘_-
vy

! v ' DC reactor (optional)

+1 +2/B1

Figure 4-1
M Models above 22 kW do not have a built-in brake resistor. To improve resistance
braking, connect an optional external brake resistor.
M When not in use, leave terminals +2/B1, [ - ] open.
M Short-circuiting [B2] or [ - ] to [+2/B1] damages the motor drive. Do NOT short-circuit
those terminals.

4-2
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4-1 Main Circuit Diagram

Frame B

Brake resistor (optional)

NFB (No Fuse Breaker)/ Fuse

R/L1 5 o
S/L2 5 o
T/L3 5 o
Figure 4-2
Frames C & D

DC reactor (optional)

5 Brake resistor (optional)

NFB (No Fuse Breaker) / Fuse

R/L1 SR | (DC+) (BC) 4
S/L2 5 o | VIT2
T/L3 SR | W/T3

Figure 4-3

Frame E

rF-- TS T T T T T T T T T T T T T T T T T T T T T a
I
I

“1 Brake resistor (optional)

NFB (No Fuse Breaker) / Fuse

PR
R/L1 S © |
S/L2 5§ o |
T/L3 5 o |

Figure 4-4

4-3
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Terminals Descriptions

Backup power/ Emergency power connection terminal.

EPS (+, -) NOTE: EPS (Emergency Power Supply) input terminal supports only Frame
C and Frame D.

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

U/T1, VIT2, W/T3 AC motor drive output terminals for connecting a three-phase induction motor.
+1, +2/B1 Connections for DC reactor to improve the power factor. Remove the jumper
before installing a DC reactor (Frame E has a built-in DC reactor).
+2/B1, B2 Connections for brake resistor (optional).
@ Ground connection; comply with local regulations.

Table 4-1
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4-2 Main Circuit Terminal Specifications

Frame B

R/IL1|S/L2 | T/L3| + - U/T1] VIT2 | WIT3
G POWER Dc+ | DC- B1|B2 MOTOR

&
S0 s A e s s ) s e e s

Figure 4-5
Main Circuit Terminals
R/L1, S/L2, T/L3, U/T1, VIT2, W/T3, Terminal @
Model +([DC+), -(DC-), B1, B2
Min. Wire | Max. Wire | _ SCreWSZe & 1y \Wire | Max. wire | _ Screw Size &
Gauge Gauge Tightening Torque Gauge Gauge Tightening Torque
(£10%) (£10%)
VFDO22ED21S | 2.1 mme Va4 2.1 mm M4
VFDO40ED43S (14 AWG) | 5 3 mm? 18 kg-cm (14 AWG) | 5.3 mm? 18 kg-cm
VFDO37ED21S 33mm2 |(10AWG)| (15.6 Ib-in.) 3.3 mm? (10 AWG) (15.6 Ib-in.)
VFD040ED23S (12 AWG) (1.7 N-m) (12 AWG) (1.7 N-m)
Table 4-2

NOTE:

® For UL installation compliance, select copper wires with voltage rating of 600V and temperature
resistance of 75°C.

® Choose terminal wire size as Figure 4-6 shows.

® Use insulated heat shrink tubing that is resistant to at least 600V to comply with UL and CSA
regulations (600 V, YDPU2), as Figure 4-7 shows.

® |[f you install at Ta 50°C environment, use copper wires with voltage rating of 600V and
temperature resistance of 75°C or 90°C.

® |[f you install at Ta 50°C above environment, use copper wires with voltage rating of 600V and
temperature resistance of 90°C or above.

® To be UL installation compliant, you must use copper wires when installing. The wire gauge is
based on temperature resistance of 75°C, in accordance with UL requirements and
recommendations. Do not reduce the wire gauge when using high-temperature resistant wire.

3 .
8.5 Max. S é Ring Lug
04.2 Min. © ®
Ring Lu \O/
g gj\
08.5 Max ‘ ‘ 5 M\Q Heat Shink Tube
T L E
o Wire
Figure 4-6 Figure 4-7
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Frame C

RO o W o] - WA ViV RV
I ==: 2 o] B2 eitelr

NP~
[ W7
NIA I

NI L7\
A4

Figure 4-8
Main Circuit Terminals
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, Terminal @
+1, +2/B1, -, B2
Model
Min. Wire Max. Wire ' Screv.v Size & Min. Wire Max. Wire SCTeW Si.ze &
S S Tightening Torque G G Tightening
(£10%) Torque (£10%)
VFDO055ED23S 3.3 mm? 3.3 mm?
VFD110ED43S (10 AWG) (10 AWG)
VFDO55ED43S 3.3 mm? M5 3.3 mm? M5
VFDO75ED43S (12 AWG) 13.3 mm? 30 kg-cm (12AWG) 13.3 mm? 30 kg-cm
VFDO75ED23S 84amm? | (BAWG) | (26 1b-in.) 84amm? | (BAWG) | (26 Ib-in.)
VFDTSOEDA3S | g awG) (2.9 N-m) (8 AWG) (2.9 N-m)
VFD185ED43S
13.3 mm? 13.3 mm?
VFD110ED23S (6 AWG) (6 AWG)
Table 4-3
NOTE:
® For UL installation compliance, select copper wires with voltage rating of 600V and temperature
resistance of 75°C.
® Choose terminal wire size as Figure 4-9 shows.
® Use insulated heat shrink tubing that is resistant to at least 600V to comply with UL and CSA
regulations (600 V, YDPU2), as Figure 4-10 shows.
® |[f you install at Ta 50°C environment, use copper wires with voltage rating of 600V and
temperature resistance of 75°C or 90°C.
® |[f you install at Ta 50°C above environment, use copper wires with voltage rating of 600V and
temperature resistance of 90°C or above.
® To be UL installation compliant, you must use copper wires when installing. The wire gauge is

based on temperature resistance of 75°C, in accordance with UL requirements and
recommendations. Do not reduce the wire gauge when using high-temperature resistant wire.

13 Max. — - c§>§ é Ring Lug
5.2 Min. L o e
Ring Lu O
Ty v \/
‘[ \
710 Max % M& Heat Shink Tube
=
S Wire
Figure 4-9 Figure 4-10
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Frame D

PHE@HE®HE@HE® - EeHESHE@HE®H E®HE®HE®

si2 [T |l Juri]vm2 Jwrsf @
POWER e I MOTOR “

Figure 4-11
Main Circuit Terminals
RIL1, S/L2, TIL3, U/T1, VIT2, W/T3, Terminal D
+1, +2/B1, -, B2
Model Screw Size & Screw Size &
Min. Wire | Max. Wire crew size Min. Wire | Max. Wire grew size
Gauge Gauge Tightening Gauge Gauge Tightening
Torque (£10%) Torque (£10%)
VFD150ED23S 21.1 mm? 16 mm?
VFD300ED43S (4 AWG) (6 AWG)
26.7 mm? M6 16 mm? M6
VFD185ED23S (3AWG) | 336mm? | 50kg-cm | (gAwG) | 336mm? | 50 kg-cm
13.3 mm? (2 AWG) (43.4 Ib-in.) 13.3 mm? (2 AWG) (43.4 Ib-in.)
VFD220ED43S (6 AWG) (4.9 N-m) (6 AWG) (4.9 N-m)
33.6 mm? 16 mm?
VFD220ED23S (2 AWG) (6 AWG)
Table 4-4
NOTE:

® For UL installation compliance, select copper wires with voltage rating of 600V and temperature
resistance of 75°C.

® Choose terminal wire size as Figure 4-12 shows.

® Use insulated heat shrink tubing that is resistant to at least 600V to comply with UL and CSA
regulations (600 V, YDPU2), as Figure 4-13 shows.

® |[f you install at Ta 50°C environment, use copper wires with voltage rating of 600V and
temperature resistance of 75°C or 90°C.

® |[f you install at Ta 50°C above environment, use copper wires with voltage rating of 600V and
temperature resistance of 90°C or above.

® To be UL installation compliant, you must use copper wires when installing. The wire gauge is
based on temperature resistance of 75°C, in accordance with UL requirements and
recommendations. Do not reduce the wire gauge when using high-temperature resistant wire.

17 Max. - é é Ring Lug
76.2 Min. o ® (\/
Ring Lug O
R ' N/

]

714 Max M\Q Heat Shink Tube
Wire

Figure 4-12 Figure 4-13
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Frame E

Figure 4-14

Main Circuit Terminals
R/L1, S/L2, T/L3, U/T1, V/T2, W/T3, Terminal @
+1(DC+), -(DC-)

Model - -
Min. Wire | Max. Wire S%Shwtesr:izneg& Min. Wire Max. Wire S'T':Shwtesr:izneg&
R Gauge | rorque (x10%) | C2u9e Gauge Torque (+10%)
53.5 mm? 33.6 mm?
VFD370ED43S (110 AWG) (2 AWG)
VFD450ED43s | O7-4mm M8 53.5 mm” M8
(2/0 AWG) 152 mm? 200 kg-cm (110 AWG) 152 mm? 200 kg-cm
VFD300ED23S | 107 mm? J- 53.5 mm? P
mm® (300 MCM) | (173 Ib-in.) > mm (300 MCM) | (173 Ib-in.)
VFD550ED43S (4/0 AWG) (19.6 N-m) | (1/0AWG) (19.6 N-m)
VFD370ED23S 152 mm?2 85.0 mm?
VFD750ED43S (300 MCM) (3/0 AWG)
Table 4-5
NOTE:
® For UL installation compliance, select copper wires with voltage rating of 600V and temperature

resistance of 75°C.

Choose terminal wire size as Figure 4-15 shows.

Use insulated heat shrink tubing that is resistant to at least 600V to comply with UL and CSA
regulations (600 V, YDPU2), as Figure 4-16 shows.

If you install at Ta 50°C environment, use copper wires with voltage rating of 600V and
temperature resistance of 75°C or 90°C.

If you install at Ta 50°C above environment, use copper wires with voltage rating of 600V and
temperature resistance of 90°C or above.

To be UL installation compliant, you must use copper wires when installing. The wire gauge is
based on temperature resistance of 75°C, in accordance with UL requirements and
recommendations. Do not reduce the wire gauge when using high-temperature resistant wire.

28Max. . é é Ring Lug
78.2 Min. ~ © (@/
Ring Lug\
- i
I | \

728 Max % /\Ax Heat Shink Tube

§ Wire

Figure 4-15 Figure 4-16
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Chapter 5 Control Terminals

5-1 Remove the Cover before Wiring
5-2 Control Terminal Specifications

5-3 Control Circuit Terminals
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5-1 Remove the Cover before Wiring

Remove the top cover before wiring the multi-function input and output terminals

NOTE: The motor drives’ figures shown below are for reference only. The actual motor drives may look
different.

Frame B, C and D

Step 1: Loosen the four screws

Step 2: Remove the top cover

Step 3: Attach the top cover, and then

tighten the four screws using %
torque force 15 kgf-cm.
ey

Figure 5-3
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Frame E

Chapter 5 Control Terminals | VFD-ED

Step 1: Loosen the two screws in the

direction as the arrow shows

Step 2: Remove the top cover

Step 3: Attach the top cover, and then
tighten the two screws using
torque force 15 kgf-cm.

Figure 5-6
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5-2 Control Terminal Specifications

% CAN| L OODDO ==
CAN| H ;
A | Sloewr J O O O [
Dlsa-
o o o
Dl+10Vv [ @) (@) | T
Dl -10v Igl’ |:| ‘Igl
Dl AuI1 @
DlAuiz2 il
B DI AFMA1 -
AFM2
D Acw
% MO1
MO2 —
DlMmcm @
oo
DIFwD
(DIREV MM
(D) A ]
Dz © i
@Mz
% Mi4
C D m:g \IEI»
O mi7 —
Omis
®
Dlocw ©
Dl com
D |+24V
>\—N§N§ §§§§$§<mo
SssS5s segcesees
D E
Figure 5-7
Terminal .
Socket Wire Gauge Torque Force (£10 %)
A
B 0.2-2.5 mm? (28-14 AWG) 2 kg-cm /(1.7 Ib-in.) / (0.20 Nm)
C
D - 2 kg-cm /(1.7 Ib-in.) / (0.20 Nm)
E 0.2-4.0 mm? (28-12 AWG) 5.2 kg-cm /(4.5 Ib-in.) / (0.51 Nm)
NOTE: To comply with UL standards, use copper wires in the installation that Table 5-1

are able to withstand 600V, 75°C environments.
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Terminals Terminal Function Default (NPN mode)
+24 V| | Digital control signal common
. +24V £ 5% 200 mA
E24 V |terminal (Source)
Digital control signal common _ _ o )
COM . . Common terminal for multi-function input terminals
terminal (Sink)
FWD-DCM:
FWD Forward-Stop command ON = run in forward
OFF = decelerate to stop
REV-DCM:
REV Reverse-Stop command ON =run in reverse
OFF = decelerate to stop
Refer to parameters Pr.02-01-Pr.02-08 to program
the multi-function inputs MI1-MI8.
Source mode:
MI1 ® Rated load: 24 Vpc /9.6 mA
. o ® Source Mode (PNP)
- Multi-function input 1-8
MIS N.O. (ON, 1): =217 Ve
N.C. (OFF, 0): =5 Vpc
® Sink Mode (NPN)
N.O. (ON, 1): =7 Vpc
N.C. (OFF, 0): 2 19 V¢
Digital frequency signal common
DCM g . q Yy Sig
terminal
SCM1 . o
The default is short-circuited (E24V/STO1/STO2).
SCM2 | The default is short-circuited (SCM1/SCM2/DCM).
sTO1 | Power cutoff safety function for EN954-1 and IEC/EN61508.
STO2 When STO1-SCM1 and STO2-SCM2 are ON, the activation current is 3.3 mA = 11 Vpc.
. Power supply for analog frequency setting: +10 Vpc
+10V | Potentiometer power supply
20 mA
. Power supply for analog frequency setting: -10 Vpc
-10V Potentiometer power supply
20 mA
Analog voltage frequency
AUI1 command
+10V Impedance: 20 kQ
AUl (-10V~+10V) Range: -10-10 Vpc = 0—Maximum Output
MA——
l Frequency (Pr.01-00)
AUI2
-10V  Internal circuit
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Terminals Terminal Function Default (NPN mode)
Analog signal common terminal ) ]
ACM Analog signal common terminal
control
RA Multi-function relay output A (N.O.)
RB Multi-function relay output A (N.C.)
Multi-function relay output B
RC o User-defined function
(Default: error indication) Resistive Load
esistive Loa
MRA Multi-function output terminal (N.O.)
: : : 3A(N.O.)/3A(N.C.) 250 Vac
MRB Multi-function output terminal (N.C.)
: : : 5A(N.O.)/3A(N.C.) 30 Voc
Multi-function output terminal o
MRC S (minimum 5 Vpc, 10 mA)
(Default: operating indication)
Multi-function output terminal A
R1A NO P To output different kinds of monitoring signals
(N-O.) such as motor drive in operation, frequency
Multi-function output terminal A T
R2A reached, and overload indication.
(N.O.)
Multi-function output terminal
R12C )
(Default: no function)
SG1+ |Modbus RS-485
SG1+ switch: terminator 120 ohm (default) / open
SG1- Modbus RS-485
open open
Default Default
CAN i setting SG+ i setting
120 120
120 120
CAN_L |CAN Bus
— DIP switch: terminator 120 ohm (default) / open
CAN_H | CAN Bus
MO1 Multi-function output terminal 1 The AC motor drive outputs .
(photo coupler) various monitoring signals, @ ;; jﬁ MO1
such as drive in operation, T
A
frequency reached, and ”z: i MO2
MO?2 Multi-function output terminal 2 overload indication through —C) MCM
(photo coupler) a transistor (open collector).
Multi-function output common )
MCM . Maximum 48Vpc 50mA
terminal (photo coupler)
0-10 V, max. output current: 2 mA, max. load: 5 kQ
AFM1 -10-10 V, max. output current: 2 mA, max. load: 5
kQ
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Default (NPN mode)

Terminals Terminal Function

Maximum output current: 2 mA
Resolution: 0-10 V, corresponds to the maximum

AFM2 operating frequency.
Range: 0-10 V— -10-10V
PINS 1, 2, 6, 7: Reserved
PIN 3: SGND
RJ45 PIN 4: SG-
PIN 5: SG+
PIN 8: EV

SW2 Switching USB port

DIP switch: NRM (default) /
PRG PRG (use this side of the switch

to update firmware). Updating

Default
Sw2 i setting  firmware should be done by
NRM

qualified motor drive service

NRM personnel only. Do NOT try to

update the firmware by yourself.

NOTE: NRM = Normal

Table 5-2
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Chapter 6 Optional Accessories

6-1 Brake Resistors and Brake Units Used in AC Motor Drives
6-2 Non-fuse Circuit Breaker

6-3 Fuse Specification Chart

6-4 AC /DC Reactor

6-5 Zero Phase Reactor

6-6 EMC Filter

6-7 Digital Keypad

6-8 USB /RS-485 Communication Interface IFD6530
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The optional accessories listed in this chapter are available upon request. Installing additional

accessories to your drive can substantially improve the drive’s performance. Select accessories

according to your needs or contact your local distributor for suggestions.

6-1 Brake Resistors and Brake Units Used in AC Motor Drives

Recommended Model Selection

“! The brake resistor should be able to endure 10 times the overload capacity.
*2The brake resistor should be able to endure 3.3 times the overload capacity.

IM 10% ED*' PM 30% ED*?
% M ?c?llftgﬁve Suggested Suggested Suggested Suggested
§ OModel '\ngl'usz i(s(;c;r Resis?gr Value** Braki?'n% Power Mi\r;élll?:?iggor Resigt%r Value Braki%% Power

Q) (kW) Q) (kW)

VFD022ED21S 38.0 70.0 0.3 38.0 50.0 1.0
VFDO37ED21S 19.0 30.0 0.5 19.0 32.0 1.5
VFDO040ED23S 19.0 30.0 0.5 19.0 32.0 1.5
VFDO55ED23S 15.6 20.0 1.0 15.6 25.0 20
VFDO75ED23S 11.5 20.0 1.0 11.5 16.7 3.0
230V | VFD110ED23S 9.5 13.0 1.5 9.5 12.5 4.0
VFD150ED23S 8.3 10.0 20 8.3 10.0 5.0
VFD185ED23S 5.8 8.0 2.0 5.8 7.8 7.5
VFD220ED23S 5.8 6.6 3.0 5.8 6.5 9.0
VFD300ED23S 438 5.1 4.0 4.8 5.0 10.0
VFD370ED23S 3.2 3.9 438 3.2 3.6 14.0
VFD040ED43S 54.3 100.0 0.5 54.3 100.0 20
VFDO55ED43S 48.4 75.0 1.0 48.4 100.0 2.0
VFD075ED43S 394 75.0 1.0 394 60.0 3.0
VFD110ED43S 30.8 43.0 1.5 30.8 50.0 4.0
VFD150ED43S 25.0 32.0 2.0 25 39.0 6.0
VFD185ED43S 20.8 32.0 20 20.8 26.0 7.2

460V
VFD220ED43S 19.0 26.0 3.0 19.0 26.0 9.0
VFD300ED43S 14.1 20.0 4.0 141 19.5 12.0
VFD370ED43S 12.7 14.3 45 13.8 15.6 15.0
VFD450ED43S 12.7 13.0 6.0 10.3 13.0 18.0
VFD550ED43S 9.5 10.2 8.0 6.9 9.8 19.2
VFD750ED43S 6.3 7.2 9.0 6.4 71 26.4
Table 6-1

*3If you choose other brake resistors instead of Deltas, calculate the maximum power and average power of t he
selected braking power to ensure that they meet the requirements. Maximum power: Vb?/R; average power:

Vb?/R x ED%. (Vb stands for braking voltage; R stands for brake resistor value.)
*4 The calculation of the brake resistor value and braking power is based on Delta’s brake resistor.
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Applicable Delta’s

125% Braking Torque/10% ED*'

Max. Braking Torque

o Motor Drive
(o]
) Braking Brake Unit Delta’s Brake Resistor Braking Min Max. Total Peak
9 ) - - Braking
HP Model Torque Configurat | Current | Resistor Current Power
(kg-m) VFDB # Part No. # ion (A)‘4 Value (Q) ) (kW)
3 | VFD022ED21S 1.5 BR300WO070 | 1 5.4 38.0 10.0 3.8
5 | VFDO37ED21S 2.5 BR500W030 1 12.7 19.0 20.0 7.6
5 | VFD040ED23S 2.5 BR500W030 1 12.7 19.0 20.0 7.6
7.5 | VFDO55ED23S 3.7 BR1KOWO020 | 1 19.0 15.6 24.4 9.3
10 | VFDO75ED23S 5.1 BR1KOWO020 | 1 19.0 11.5 33.0 12,5
15 | VFD110ED23S 7.5 BR1K5W013 | 1 29.2 9.5 40.0 15.2
230V | 20 | VFD150ED23S 10.2 BR1KOW020 | 2 2 parallel 38.0 8.3 46.0 17.5
25 | VFD185ED23S 12.2 BR1KOW016 | 2 2 parallel 47.5 5.8 66.0 251
30 | VFD220ED23S 14.9 BR1K5W3P3 | 2 |2inseries| 57.6 5.8 66.0 251
2 in series
40 | VFD300ED23S 20.3 2015 2 | BR1KOW5P1 | 4 74.5 4.8 80.0 30.4
2 parallel
2 in series
50 | VFD370ED23S 25.1 2022 2 |BR1K2W3P9 | 4 97.4 3.2 120.0 45.6
2 parallel
5 | VFDO40ED43S 2.7 BR500W100 | 1 7.6 54.3 14.0 10.6
7.5 | VFDO55ED43S 3.7 BR1KOWO075 | 1 10.1 48.4 15.7 11.9
10 | VFDO75ED43S 5.1 BR1KOWO075 | 1 10.1 394 19.3 14.7
15 | VFD110ED43S 7.5 BR1K5W043 | 1 17.7 30.8 24.7 18.8
20 | VFD150ED43S 10.1 BR1KOWO016 | 2 |2inseries| 23.8 25.0 30.4 231
25 | VFD185ED43S 12.5 BR1KOW016 | 2 |2inseries| 23.8 20.8 36.5 27.7
30 | VFD220ED43S 14.9 BR1K5W013 | 2 |2inseries| 29.2 19.0 40.0 304
460V 2 in series
40 | VFD300ED43S 20.3 BR1KOW020 | 4 38.0 14.1 54.0 41.0
2 parallel
50 | VFD370ED43S 25.0 4045 1 BR1K5W043 | 3 3 parallel 53.0 12.7 60.0 45.6
2 in series
60 | VFD450ED43S 304 4045 1 BR1K5W013 | 4 58.5 12.7 60.0 45.6
2 parallel
4 in series
75 | VFD550ED43S 37.2 4030 2 | BR1KOW5P1| 8 74.5 9.5 80.0 60.8
2 parallel
100 | VFD750ED43S 50.7 4045 2 BR1K5W043 | 6 6 parallel | 106.0 6.3 120.0 91.2
Table 6-2

*1 Calculation of 125% braking torque: (kW)*125%*0.8; where 0.8 is the motor efficiency.
Since there is a resistor power consumption limit, the longest operation time for 10% ED is 10 seconds (ON: 10
seconds / OFF: 90 seconds).

*2The calculation of the brake resistor is based on a four-pole motor (1800 rpm).

*3 To dissipate heat, mount a resistor of 400 W or lower to a frame to keep the surface temperature below 250°C
(482°F). Fix a resistor of 1000 W or higher to a surface to keep the surface temperature below 600°C (1112°F).
(If the resistor temperature is higher than 350°C, install extra cooling. If the resistor temperature is higher than
the temperature limit, increase the size of the resistor.)

*4 The calculation of the braking current is based on Delta’s brake resistor and default braking voltage (220Vac:
380Vbc; 440Vac: 760Voc).
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PM Elevator System (Using Delta’s Brake Resistor)

*1 Calculation of 125% braking torque: (kW)*125%*0.8; where 0.8 is the motor efficiency.
Since there is a resistor power consumption limit, the longest operation time for 30% ED is 30 seconds (ON: 30
seconds / OFF: 70 seconds).

*2The calculation of the brake resistor is based on a four-pole motor (1800 rpm).

*3 To dissipate heat, mount a resistor of 400 W or lower to a frame to keep the surface temperature below 250°C
(482°F). Fix a resistor of 1000 W or higher to a surface to keep the surface temperature below 600°C (1112°F).
(If the resistor temperature is higher than 350°C, install extra cooling. If the resistor temperature is higher than
the temperature limit, increase the size of the resistor.)

" The calculation of the braking current is based on Delta’s brake resistor and default braking voltage (220Vac:
380Voc; 440Vac: 760Voc).

6-4

o Ap?\:g?:rl%ﬁfga s 125% Braking Torque/30% ED*' Max. Braking Torque
% Braking Brake Unit Delta’s Brake Resistor 3 Braking Min. Max. Total Peak
= | HP Model Torque*? Configurat | Current | Resistor ?;Le:'l:;nng: Power
(kg-m) VFDB # Part No. # ion (A)*A Value (Q) (A) (kW)
3 | VFDO22ED21S | 15 BRIKOWO050 | 1 76 38.0 10.0 38
5 | VFDO37ED21S | 25 BRIKOWO16 | 2 |2inseries| 11.9 19.0 20.0 76
5 | VFDO40ED23S | 25 BRIKOWO16 | 2 |2inseries| 11.9 19.0 20.0 76
75 | VFDOS5ED23S | 3.7 BRIKOWO050 | 2 | 2 parallel | 152 15.6 24.4 9.3
10 | VFDO75ED23S | 5.1 BR1KOWO50 | 3 | 3parallel | 22.8 15 33.0 12,5
230V | 15 | VFD110ED23S | 7.5 BR1KOWO50 | 4 | 4 parallel | 30.4 95 40.0 15.2
20 | VFD150ED23s |  10.2 BR1KOWO50 | 5 | 5parallel | 38.0 83 46.0 175
25 | VFD185ED23S | 122 BRIKSWO039 | 5 | 5parallel | 487 58 66.0 251
30 | VFD220ED23S | 14.9 BRIKSWO039 | 6 | 6parallel | 585 58 66.0 251
40 | VFD300ED23S | 203 | 2015 | 2 |BRIKOWO50 | 10 |10 parallel| 76.0 48 80.0 30.4
50 | VFD370ED23S |  25.1 2022 | 2 | BRIKOWO50 | 14 |14 paraliel| 106.4 32 120.0 456
5 | VFDO40ED43S | 2.7 BRIKOWO50 | 2 |2inseries| 7.6 543 14.0 10.6
75 | VFDOS5ED43S | 3.7 BRIKOWO50 | 2 |2inseries| 7.6 48.4 15.7 1.9
10 | VFDO75ED43S | 5.1 BRIKOWO020 | 3 |3inseries| 127 39.4 19.3 14.7
A
15 | VFD110ED43S | 7.5 BRIKOWO050 | 4 || 452 30.8 247 18.8
2 parallel
20 | VFD150ED43S |  10.1 BRIKSW039 | 4 |2Mseries| o5 25.0 30.4 23.1
2 parallel
> i o
25 | VFD185ED43S | 125 BR1k2W039 | 6 |~ 5" 29 208 365 277
3 parallel
> i sor
460V | 30 | VFD220ED43S |  14.9 BRIKSW039 | 6 | "M% | 292 19.0 40.0 30.4
3 parallel
S o
40 | VFD300ED43S | 20.3 BRIK5W039 | 8 | "M% | 399 14.1 54.0 410
4 parallel
50 | VFD370ED43S | 25.0 4045 | 1 |BRIK5WO039 | 10 |2MSeMeS | 4g7 13.8 55.0 418
5 parallel
> o
60 | VFD450ED43S | 30.4 4030 | 2 |BRIksWO39 | 12 [ "] &85 10.3 74.0 56.2
6 parallel
> i <o
75 | VFD550ED43S |  37.2 4045 | 2 | BR1k2wo3o | 16 |“ "M% 779 6.9 110.0 83.6
8 parallel
A
100 | VFD750ED43S |  50.7 4110 | 1 | BRikewo3g | 22 |“"M S| 4072 6.4 118.0 89.7
11 parallel
Table 6-3
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NOTE:

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

100% ED% =T1/T0 x 100 (%)

Explanation:

Brake usage ED (%) is the amount of time needed for

Brake Time the brake unit and brake resistor to dissipate heat
N CyC; Ii:ne ‘ generated by braking. When the brake resistor heats
;\ 0 up, the resistance increases with temperature, and
braking torque decreases accordingly.
Figure 6-1

For safety, install a thermal overload relay between the brake unit and the brake resistor in conjunction with the
magnetic contactor (MC) at the drive mains input for additional protection. The thermal overload relay protects
the brake resistor from overheat damage due to frequent or continuous braking. Under such circumstances,

turn off the power to prevent damage to the brake resistor and the drive. NOTE: Never use it to disconnect the

brake resistor.

NFB  mc

R/L1 5 o | RiL1 UIT1

siL2—06 o—e—— {s/n2 V/T2 9@

TIL3 FT/L3 WIT3 MOTOR

+(P) (P 51 Thermalrelay
VFD (N) (N)

Thermal relay Brake unit Brake
or Temperature E.F RA VFDBXXXX Resistor
swtich trip Surge
contact i Abs%rber DCM RC B2 ! ____lemperature

switch

B Whenthedriveis equipped with a DC reactor, read the user manual for the correct wiring
for the brake unitinput circuit +(P).

B DO NOT connect the input circuit -(N) to the neutral point of the power system.

Figure 6-2

2. Any damage to the drive or other equipment caused by using brake resistors and brake units that are not

provided by Delta voids the warranty.

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

When using more than two brake units, the equivalent resistor value of 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/Products/PluginWebUserControl/downloadCenterCounter.aspx?DID=1574&DocPath=1&hl=zh-TW
® VFDB4110/4160 /4185 Braking Modules Instruction Sheet
http://www.deltaww.com/Products/PluginWebUserControl/downloadCenterCounter.aspx?DID=1562&DocPath=1&hl=zh-TW
[

VFDB6055 /6110 /6160 / 6200 Braking Modules Instruction Sheet

http://www.deltaww.com/Products/PluginWebUserControl/downloadCenterCounter.aspx?DID=8594&DocPath=1&hl=zh-TW



http://www.deltaww.com/Products/PluginWebUserControl/downloadCenterCounter.aspx?DID=1574&DocPath=1&hl=zh-TW
http://www.deltaww.com/Products/PluginWebUserControl/downloadCenterCounter.aspx?DID=1562&DocPath=1&hl=zh-TW
http://www.deltaww.com/Products/PluginWebUserControl/downloadCenterCounter.aspx?DID=8594&DocPath=1&hl=zh-TW
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5. The selection tables are for normal use. If the AC motor drive requires frequent braking, increase the Watts by
two to three times.

6. Thermal Overload Relay (TOR):
Thermal overload relay selection is based on its overload capacity. A standard braking capacity of the VFD-ED
is 10%ED (Tripping time = 10s). As shown in the graph below, a 460V, 11 kw VFD-ED requires the thermal
relay to take 260% overload capacity for 10 seconds (hot starting) and the braking current is 17.7 A. In this
case, select a thermal overload relay larger than 17.7 / 2.6 = 6.8 (A). The specification of each thermal relay

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

60
40 \\
30 \
» 20
o AN
c
8 10 \\
o 8 1\,
O 6 1 \\
) 4 | \
£ 3 i \\
ol 2 1 N\,
T
C) ¥
£ i
£ i S
~ 06 . N
0.4 ; \\
03 08 1 15 2 3 4 5 6 7 8910 15
Multiple of current setting In (x)
Figure 6-3
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6-2 Non-fuse Circuit Breaker

Comply with the UL standard: Per UL 508, paragraph 45.8.4, part a. The rated current of a breaker
shall be two to four times the maximum rated input current of the AC motor drive.

Single-phase/Three-phase Three-phase
Model Recommended non-fuse Model Recommended non-fuse
breaker (A) breaker (A)
VFD022ED21S* 50 VFD040ED43S 30
VFD0O37ED21S* 75 VFDO55ED43S 35
VFD040ED23S 40 VFDQO75ED43S 40
VFDO55ED23S 50 VFD110ED43S 50
VFDO75ED23S 60 VFD150ED43S 60
VFD110ED23S 100 VFD185ED43S 75
VFD150ED23S 125 VFD220ED43S 100
VFD185ED23S 150 VFD300ED43S 125
VFD220ED23S 175 VFD370ED43S 150
VFD300ED23S 250 VFD450ED43S 200
VFD370ED23S 300 VFD550ED43S 250
*: Single-phase models VFD750ED43S 350
Table 6-4 Table 6-5

6-3 Fuse Specification Chart

Fuse specifications lower than the table below are allowed.

Line Fuse
Model Input Current (A)
I (A) Bussmann P/N
VFD022ED21S 26 60 JJUN-60
VFD037ED21S 37 90 JJN-90
VFDO040ED23S 20 50 JJUN-50
VFDO55ED23S 23 60 JJUN-60
VFDO75ED23S 30 80 JJN-80
VFD110ED23S 47 125 JJUN-125
VFD150ED23S 56 150 JJUN-150
VFD185ED23S 73 175 JJUN-175
VFD220ED23S 90 225 JJUN-225
VFD300ED23S 132 300 JJN-300
VFD370ED23S 161 400 JJUN-400
VFD040ED43S 11.5 35 JJS-35
VFDO55ED43S 14 40 JJS-40
VFDO75ED43S 17 45 JJS-45
VFD110ED43S 24 60 JJS-60
VFD150ED43S 30 80 JJS-80
VFD185ED43S 37 90 JJS-90
VFD220ED43S 47 110 JJS-110
VFD300ED43S 58 150 JJS-150
VFD370ED43S 80 200 JJS-200
VFD450ED43S 100 250 JJS-250
VFD550ED43S 128 300 JJS-300
VFD750ED43S 165 400 JJS-400

Table 6-6



Chapter 6 Optional Accessories | VFD-ED
6-4 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.
For example, when the main power capacity is higher than 500 kVA, or when using a switching capacitor
bank, momentary peak 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.

Installation
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

i

Figure 6-4 Connecting an AC Input Reactor

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).

Installation
Install a DC reactor between terminals +1(DC+) and +2/B1(DC+). Remove the DC reactor jumper, as
shown in the figure below, before installing a DC reactor.
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Frame C & D Wiring Diagram Jumper DC choke (optional)

Input: Three-phase power \'\\:\ Braking resistor (optional)
R —— —
NFB (Non-fuse Breaker) / Fuse Ly
__________________ [ +2/B1 E) B2 Vot
. ! R otor
RIL1 S o | riLt (PCH) - (DC+) (BC) 0y
S/L2 & o | S/L2 VIT2 3~
TIL3 & ot J— TIL3 W/T3
& noTE | SA il @ @
Itis recommended e . RB = =
to install a protective L
® RC

damage.
g MC

When a fault occurs, the multi-function
' output terminals switch to ON to shut down

I
1
|
I
! circuit at RB-RC to
[ A
ON
! protect it from system OFF
|
1
|
I the power and protect the power system.

Figure 6-5 Installing a DC Reactor

THD (Total Harmonic Distortion)

The table below shows the THDi specification when using Deltas drives (three-phase power models) to
work with AC/DC reactors.

Motor Drive Spec. i Models without Built-in DC Reactors Models with Built-in DC
Models without Reactors
Reactors in AC/DC Reactors | 3% Input AC | 5% Input AC 4% DC 3% Input AC 5% Input AC
Series Spec. Reactor Reactor Reactor Reactor Reactor
5th 73.3% 38.5% 30.8% 25.5% 27.01% 25.5%
7th 52.74% 15.3% 9.4% 18.6% 9.54% 8.75%
11th 7.28% 7.1% 6.13% 7.14% 4.5% 4.2%
13th 0.4% 3.75% 3.15% 0.48% 0.22% 0.17%
THDi 91% 43.6% 34.33% 38.2% 30.5% 28.4%
NOTE: Table 6-7

1. THDi may vary due to different installation conditions and environment (wires, motors).
2. For three-phase power models, Delta provides 4% DC reactors and 3% AC reactors. Refer to the

following sections to select your applicable reactors.
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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 drives 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.

Installation

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

AC reactor
(Output side)

Power inputs /w Motor
Figure 6-6 Connecting an AC Output Reactor
Applicable Reactors
200V-230V / 50-60 Hz (Single-phase power)
Rated Saturation | AC Input AC Output
Model Current Current Reactors AC(geplg I;gft;t)ors Reactors HE (%:tltantPI:?tag)t ors
(Arms) (Arms) (mH) (mH)
VFDO022ED21S 12 24 1.172 DR025D0117 2.02 DR012L0202
VFDO37ED21S 17 34 0.574 DR049DP574 1.17 DR018L0117
Table 6-8
200V-230V / 50-60 Hz (Three-phase power)
Rated |[Saturation| 3% AC Input/ | 3% AC Input/ Output | 4% DC o
Model Current | Current | Output Reactors Reactors Reactors . (/ODEI% szartc’;#o)rs
(Arms) | (Arms) (mH) (Delta Part #) (mH)
DR025AP507 . .
VFD040ED23 20 40 0.507 DRO25LP507 NA NA
DR025AP507
VFDO055ED23 24 48 0.507 DRO25LP507 1.17 DR025D0117
DRO0O33AP320
VFDO75ED23 30 60 0.32 DRO33LP320 0.851 DR033DP851
DRO049AP215
VFD110ED23 45 90 0.215 DRO49LP215 0.574 DR049DP574
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Rated |Saturation| 3% AC Input/ | 3% AC Input/Output | 4% DC 4% DC Reactors
Model Current | Current | Output Reactors Reactors Reactors (?Delta Part #)
(Arms) | (Arms) (mH) (Delta Part #) (mH)
DRO65AP162
VFD150ED23 58 116 0.162 DROB5LP162 0.432 DR065DP432
DR0O90AP141
VFD185ED23 77 154 0.141 DRO9OLP141 0.325 DRO0O90DP325
DR0O90AP141
VFD220ED23 87 174 0.141 DRO9OLP141 0.325 DRO0O90DP325
DR146AP087 - *x
VFD300ED23 132 264 0.087 DR146LP087 NA NA
DR180AP070 o *x
VFD370ED23 161 322 0.07 DR180LPO70 NA NA
NOTE: NA* stands for not being able to install this accessory; NA** stands for built-in accessory. Table 6-9

380V—-460V / 50-60 Hz (Three-phase power)

Model Cﬁﬁiit Sgt&rrgri]c:n O?Jot/opj\tCRlerfciL/rs > ACRQ;)(;JEO{'SO ot F\gﬁcltjoclfs 40(/0D2|tca Il?aeae:tc‘;;rs
(Arms) | (Arms) (mH) (Delta Part #) (mH)
VFDO4OED43S | 115 23 2.31 o NA* NA*
VFDO5S5ED43S | 13 26 2.02 e 4.67 DR012D0467
VFDO75ED43S | 17 34 117 Bﬁggﬁg}}; 3.11 DR018D0311
VFD110ED43S | 23 46 0.881 B';ggjﬁ;’gg} 233 DR024D0233
VFD150ED43S | 30 60 0.66 Bﬁgggﬁ;’ggg 175 DR032D0175
VFD185ED43S | 38 76 0.639 Bﬁgggﬁ;’ggg 147 DR038D0147
VFD220ED43S | 45 90 0.541 B';gjgﬁ;’gﬂ 1.24 DR045D0124
VFD300ED43S | 58 116 0.405 Bﬁgggﬁﬁigg 0.935 | DROGODP935
VFD370ED43S | 80 160 0.267 v NA™* NA™*
VFD450ED43S | 100 200 0.221 TS NA™* NA™*
VFD550ED43S | 128 256 0.162 R aoneo NA™* NA™*
VFD750ED43S | 165 330 0.135 N NA™* NA™*
NOTE: NA* stands for not being able to install this accessory; NA** stands for built-in accessory. Table 6-10

NOTE: Because Delta’s three-phase power drive models fulfill the requirement for EN12015:2014
Section 6.6.3 condition a), and in accordance with EN12015:2014 Section 6.7.2 Table 4, use THD
<48% to comply with EN12015:2014.
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Reactor Dimension

AC input reactor dimension and specifications:

Ti

Dz
(8X)

I§EAl
|
/L 1
;2 S B
A Al ﬁ
i o E
——————— Lo | E
|
1
L
|
6242
G142
A max

Tightening torque 0.6-0.8Nm

B max

Figure 6-7
Unit: mm
InpUbREActors A B c D1*D2 E G1 G2 PE D
Delta Part #
DR005A0254 | 100 15 65 69 45 60 40 M4
DR008A0159 | 100 15 65 69 45 60 40 M4
DRO11A0115 | 130 135 95 6*12 60 805 60 M4
DRO17AP746 | 130 135 100 6*12 65 805 60 M4
Table 6-11
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Installing screw: M5 |

i

[ max.

Tightening torque: F Nm

B max.

PE MD /

—

Figure 6-8

Unit: mm
L[gB REEIalI A B c D1*D2 H G1 G2 PE D
Delta Part #
DR025AP215 130 195 100 612 65 80.5 60 M4
DR033AP163 130 195 100 612 65 80.5 60 M4
DRO49AP163 160 200 125 612 90 107 75 M4
Table 6-12
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Installing screw: M6

|
| S ——"—
I i .
B I L H £
: e «a
| | "
gl {1
|
8542
12242
150 Mmax. PE M6

Tightening torque: 3+1.5 Nm

] .
0
=
L™
|
O~
Figure 6-9
Unit: mm
Input Reactors
Delta Part #
DR065AP162 See above.
Table 6-13

6-14
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1762

a

o]
Foft

|
B °
- 1 =l un
| ———— p—-——- L H 6.
. : ,1' = fﬁx;s & 1
] ==
1
: |
7 Terminal gauge: 4 mm? A 20
(4x) Tightening torque: 0.8—-1.0 Nm 35 &)
35
26042 90 max.
4 | 1
x | :
E n
8 m . ! ot
< ! 3
[ =t B
| L
" 1l T
|
200 | 120max.

PE M8 x 23
Tightening torque: 6£0.3 Nm |

Figure 6-10
Unit: mm
Input Reactors
Delta Part #
DRO75AP170 See above.
Table 6-14
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17612
olll;EG
o
:@: '
= i - un
I S S L H — 8
: ? 0| & AN
ol T | T
- ? ! Terminal gauge: 4 mm? A 20
L x) ‘ Tightening torque: 0.8—-1.0 Nm 3:5 B
35
24042 90 max. .
q |
! am
|| !
<N
o w| ©
: 4
: -
|
| : |
120max.
PE M8 x 23

Tightening torque: 6£0.3Nm

Figure 6-11
Unit: mm
Input Reactors
Delta Part #
DRO090AP141 See above.
Table 6-15

6-16
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o |
& ,i i
P i r— (W
] I 2 &
H ! Hl & &§§“~vk
ol O ; i
= |
7 ! Terminal gauge: 4 mm? A 20
Lx) ‘ Tightening torque: 0.8-1.0 Nm 35 B
3:5
90 max.
nll S

230 max.

18945

“ﬁ?iﬁ

120max.

PE M8 x 23
Tightening torque: 6+0.3 Nm

Figure 6-12

Unit: mm
Input Reactors
Delta Part #
DR105AP106 See above.
Table 6-16

6-17
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- A
o ]dﬂ ]cﬂ 15 Terminal gauge: 4 mm?
] GO ’." Tightening torque: 0.6—0.8 Nm
oz T B
S || — T &
| -
I
17642
26045
Max B9
CERY I {
= - | I6—
LT i
| o |
Pil!. 2 'il g i ﬂ
| = ! =
| |
- i |
q |
13 |Il’
Max 89 ."I g
]
PEM8x23 —
Tightening torque: 6£0.3 Nm
Figure 6-13
Unit: mm
Input Reactors
Delta Part #
DR146AP087 See above.
Table 6-17
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— Terminal gauge: 4 mm?
Tightening torque: 0.6—-0.8 Nm

Max 99

20445

|
!
|
|
|
|
|

-

Max 90

PEM8x23 -~

745

Tightening torque: 6£0.3 Nm

Figure 6-14

Unit: mm

Input Reactors
Delta Part #

DR180AP070

See above.

Table 6-18
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9 _© © B |
Figure 6-15
Unit: mm
Input Reactors *

Delta Part # A B C D1*D2 H G1 G2 PE D
DRO03A0810 100 125 65 6*9 43 60 40 M4
DRO0O04A0607 100 125 65 6*9 43 60 40 M4
DRO06A0405 130 15 95 6*12 60 80.5 60 M4
DRO09A0270 160 160 105 6*12 75 107 75 M4
DR010A0231 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 6-19

6-20




Installing screw: M5

1
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}
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|
|
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[ max

Tightening torque: F Nm

B max.

Figure 6-16
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PE MD

6-21

Unit: mm
Input Reactors A B C D1*D2 H G1 G2 PE D
Delta Part #
DRO24AP881 160 175 115 6*12 90 107 75 M4
DRO32AP660 195 200 145 6*12 115 122 85 M6
DRO38AP639 190 200 145 6*12 115 122 85 M6
DRO45AP541 190 200 145 6*12 115 122 85 M6
Table 6-20
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6 Installing screw: M6
Bx)
|
agjgﬂ-# ------- = FQ;
| 114 2
s I
=
g —-—— $-0-1
8542
12242 _
180 max. PE M6

Tightening torque: 3+1.5 Nm

225 max.

Figure 6-17

Unit: mm
Input Reactors
Delta Part #
DRO60AP405 See above.
Table 6-21

6-22
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e
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---------- | am— (U e
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Tightening torque: 6£0.3 Nm
A
Figure 6-18
Unit: mm
Input Reactors *
Delta Part # A A1 B B1 B2 C D D1*D2 E Cl1 | G1 | G2 H
DRO73AP334 | 228 | 240 | 215 | 40 | 170 | 133 | 8.5 7*13 152 | 75 | 176 | 200 | 97
DRO0O91AP267 | 228 | 240 | 245 | 40 | 195 | 133 | 8.8 7*13 152 | 90 | 176 | 200 | 97
DR110AP221 228 | 240 | 245 | 40 | 195 | 138 | 8.5 7*13 152 | 75 | 176 | 200 | 102
Table 6-22

6-23
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il PN |
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| il ﬁi 4
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Tightening torque: 0.8—-1.0 Nm
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(imax.
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Tightening torque: 6£0.3 Nm

Figure 6-19

Unit: mm

'”g;‘lttsgﬁ‘;rs Ala | B |B1|B | clct| D |DrrD2| F |Gl|G|H/|MT
DR150AP162 | 240 | 250 | 245 | 40 | 200 | 151 | 105 | 9 | 11*18 | 160 | 190 | 220 | 125 | 20*3
DR180AP135 | 240 | 250 | 245 | 40 | 200 | 151 | 105 | 9 | 11*18 | 160 | 190 | 220 | 125 | 20*3
DR220AP110 | 264 | 270 | 275 | 50 | 230 [ 151 | 105| 9 | 10718 | 176 | 200 | 230 | 106 | 30*3
DR260AP098 | 264 | 270 | 285 | 50 | 240 | 151 [ 105 | 9 | 10*18 | 176 | 200 | 230 | 106 | 30*3
DR310AP078 | 300 | 300 | 345 | 55 | 295 | 153 | 105 | 9 | 10*18 | 200 | 224 | 260 | 113 | 303
DR370AP066 | 300 | 300 | 345 | 55 | 295 | 158 | 120 | 9 | 10*18 | 200 | 224 | 260 | 118 | 504
Table 6-23
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DC reactor dimension and specifications:
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I C Ty Im| ]
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B
Figure 6-20
Unit: mm

DC Reactors

Delta Part # B e € L E R
DR005D0585 79 78 112 64+2 56+2 9.5*5.5
DR008D0366 79 78 112 64+2 56+2 9.5*5.5
DR011D0266 79 92 112 64+2 69.5+2 9.5*5.5
DR017D0172 79 112 112 64+2 89.5+2 9.5*5.5
DR025D0117 99 105 128 79+2 82.5+2 9.5*5.5
DR033DP851 117 110 156 95+2 87+2 10*6.5
DR049DP574 117 120 157 9542 9742 10*6.5
DR065DP432 117 140 157 95+2 116.5+2 10*6.5
DR075DP391 136 135 178 11142 11242 10*6.5
DR090DP325 136 135 179 11142 11242 10*6.5
DR003D1870 79 78 112 6412 56+2 9.5*5.5
DR004D1403 79 92 112 6412 69.5+2 9.5*5.5
DR006D0935 79 92 112 64+2 69.5+2 9.5*5.5
DR009D0623 79 112 112 64+2 89.5+2 9.5*5.5
DR010D0534 99 93 128 7942 7042 9.5*5.5
DR012D0467 99 105 128 79+2 82.5+2 9.5*5.5
DR018D0311 117 110 144 95+2 87+2 10*6.5
DR024D0233 117 120 144 95+2 97+2 10*6.5
DR032D0175 117 140 157 95+2 116.5+2 10*6.5
DR038D0147 136 135 172 11142 11242 10*6.5
DR045D0124 136 135 173 11142 11242 10*6.5
DR060DP935 136 150 173 11142 127+2 10*6.5

Table 6-24

6-25
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AC output reactor dimension and specifications:

D241
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Tightening torque: 0.6—0.8 Nm

| | |
i i E Screw length must
| | i P ‘ not interfere with the
i ! i i mounting holes.
S — T i
© © ©
T f
Figure 6-21
Unit: mm
Output Reactors
U A B C D1*D2 E G1 G2 PE D
DR005L0254 96 110 70 6*9 42 60 40 M4
DRO008L0159 120 135 96 6*12 60 80.5 60 M4
DR011L0115 120 135 96 6*12 60 80.5 60 M4
DRO017LP746 120 135 105 6*12 65 80.5 60 M4
DR025LP507 150 160 120 6*12 88 107 75 M4
DRO033LP320 150 160 120 6*12 88 107 75 M4
Table 6-25
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PE
Figure 6-22
Unit: mm
Output Reactors
A B C D1*D2 H G G1 Q M PE D
Delta Part #
DR049LP215 180 205 175 6*12 115 85 122 16 [1.2-1.4| M4
DRO0O65LP162 180 215 185 6*12 115 85 122 35 |[25-3.0| M4
Table 6-26
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Figure 6-23

Unit: mm

Output Reactors

Delta Part #

A A1 B B1 B2 C C1 [(D1*D2| E G1 H M*T

DRO75LP170 240 | 228 | 215 44 170 | 151 100 | 713 | 152 | 176 85 | 20*3

DR090LP141 240 | 228 | 215 44 170 | 151 | 100 | 7*13 | 152 | 176 85 | 20*3

DR105LP106 240 | 228 | 215 44 170 | 165 | 110 | 7*13 | 152 | 176 97 | 20*3

DR146LP087 240 | 228 | 240 45 202 | 165 | 110 | 7*13 | 1562 | 176 97 | 30*3

DR180LP070 250 | 240 | 250 46 205 | 175 | 110 [11*18| 160 | 190 | 124 | 30*5

Table 6-27
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the mounting holes.

Figure 6-24
Unit: mm
Output Reactors
A A B C D1*D2 H G1 G2 PE D
DR003L0810 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
DRO032LP660 180 190 145 6*12 114 122 85 M6
Table 6-28
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Figure 6-25
Unit: mm
Output Reactors
A B C D1*D2 H G1 G2 PE D
Delta Part #
DRO038LP639 180 205 170 6*12 115 85 122 M4
DR045LP541 235 245 155 7*13 85 / 176 M6
Table 6-29
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Figure 6-26
Unit: mm

Output Reactors
Delta Part #

A A1 B B1 B2 Cc C1 |D1*D2| E G1 H M*T

DRO60LP405 240 | 228 | 215 44 170 | 163 | 110 | 7*13 | 152 | 176 97 | 20*3

DRO73LP334 250 | 235 | 235 44 186 | 174 | 115 |11*18| 160 | 190 | 124 | 20*3

DR091LP267 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 6-30
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Figure 6-27
Unit: mm
Output
Reactors A A1 B B1 B2 C C1 |D1*D2| E G1 G2 H M*T
Delta Part #
DR150LP162 | 270 | 264 | 265 51 208 | 192 | 125 [10*18| 176 | 200 / 118 | 30*3
DR180LP135 | 300 | 295 | 310 55 246 | 195 | 125 [11*22| 200 | 230 | 190 | 142 | 30*3
Table 6-31
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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. Due to the large current passed
through the main input/motor output side, pay attention to core saturation issue. Delta provides two types
of zero phase reactors to solve interference problems.

A. Casing with mechanical fixed part
The ideal material for withstanding large current loaded for the zero phase reactor at the main
input/motor output is composite core. Core has strong saturation, and its strong resistance are many
times of simple metal magnetic materials. Thus, it can be used for high frequencies and you can get
higher impedance by increasing the number of turns.

I

-

)

F
E
Figure 6-28
Unit: mm (inch)
Model A B D E F G(9) Torque
98 73 365 29 56.5 86 55
RFOOBX00A | 13858) | (2.874) | (1.437) | (1.142) | (2.224) | (3.386) | (0.217) | 810 kaflem
110 875 435 36 53 9% 55
RFO04X00A | 4334y | (3.445) | (1.713) | (1.417) | (2.087) | (3.780) | (0.217) | 810kgflem
Table 6-32
g
# T?l
b
I F
D E
A
Figure 6-29
Unit: mm (inch)
Model A B C D E F G(9) H Torque
200 | 1725 | 90 78 555 | 184 5.5 22
RFO0ZX00A | 7 874) | (6.791) | (3.543) | (3.071) | (2.185) | (7.244) | (0.217) | (0.866) | 4040 kgflcm
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Figure 6-30
Unit: mm (inch)
Model A B C D E F G(@) H |
241 217 114 155 42 220 6.5 7.0 20
RF300X00A| g 488) | (8.543) | (4.488) | (6.102) | (1.654) | (8.661) | (0.256) | (0.276) | (0.787)

B. Casing without mechanical fixed part
Adopts nanocrystalline core developed by VAC®, and has high initial magnetic 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.

Torque:40-45 kgf/cm

5 < >
Figure 6-31
Unit: mm
Model A B C Function
T60006L2040W453 22.5 43.1 18.5 Motor wire
T60006L2050W565 36.3 53.5 234 Motor wire
T60006L2160V066 123.9 166.9 30.5 Motor wire
T60004L2016W620 10.7 17.8 8.0 Signal line
T60004L2025W622 17.5 27.3 12.3 Signal line
Table 6-35
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Reactor Model *' Recommended Wire Size I\\/ll\g ’:Ilwnogd Qty Applicable Motor Drives
RFO08X00A Fig. 6-32 VFD022ED21S VFDO037ED21S
<8 AWG | <8.37 mm? 1
T60006L2040W453 Fig. 6-33 VFDO040ED23S VFDO040ED43S
VFDO55ED23S VFDO075ED23S
RF004X00A Fig. 6-32 VFD110ED23S VFDO055ED43S
<4 AWG |<21.15mm? 1
T60006L2050W565 Fig. 6-33 VFDO075ED43S VFD110ED43S
VFD150ED43S VFD185ED43S
i VFD150ED23S VFD185ED23S
RF002X00A Fig. 6-32
<2 AWG |<33.62 mm? . 1 VFD220ED23S VFD220ED43S
T60006L2160V066 Fig. 6-33 VED300EDA3S
) VFD300ED23S VFD370ED23S
RF300X00A <300 MCM | <152 mm? Fig. 6-32 1 VFD370ED43S VFD450ED43S
T60006L2160V066 | - Fig. 6-33
VFD550ED43S VFD750ED43S
*1: 600V insulated cable wire Table 6-36

Installation

During installation, pass the cable through at least one zero phase reactor. Use a suitable cable type
(insulation class and wire section) 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 through the zero

phase reactor. With longer motor cables the zero-phase reactor can effectively reduce interference at the

motor output. Install the zero-phase reactor as close to the output of the drive as possible. Diagram A
shows the installation diagram for a single turn zero phase reactor. If the wire diameter allows several

turns, Diagram B shows the installation of a multi-turn zero phase reactor. The more turns, the better the

noise suppression effect.

Zero Phase Reactor

T o
—O:W—UL r,___\‘

—0 sn2 Vo

-0 T3 w

SHIELD

GROUND

GROUND

Figure 6-32 Single turn wiring diagram for shielding wire with a zero phase reactor

Zero Phase Reactor

Figure 6-33 Multi-turn zero phase reactor
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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
frequency converter. 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.

Recommended maximum wiring gauge when installing zero phase reactor:

Zero Phase Reactor | Max. Wire Gauge or | Max. Wire Gauge AWG (1 C*3) | Max. Wire Gauge AWG (4 C*1)
Model No. LUG width 75°C 90°C 75°C 90°C
RFO08X00A 13 MM 3 AWG 1 AWG 3 AWG 1 AWG
RF004X00A 16 MM 1 AWG 2/0 AWG 1 AWG 1/0 AWG
RF002X00A 36 MM 600 MCM 600 MCM 1 AWG 1/0 AWG
RF300X00A 73 MM 650 MCM 650 MCM 300 MCM 300 MCM

T60006L2040W453 11 MM 9 AWG 4 AWG 6 AWG 6 AWG

T60006L2050W565 16 MM 1 AWG 2/0 AWG 1 AWG 1/0 AWG

T60006L2160V066 57 MM 600 MCM 600 MCM 300 MCM 300 MCM
Table 6-37
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The table below shows external EMC filter models for each ED-S series motor drive. Choose
corresponding zero phase reactors and applicable shielding cables according to the required noise

emission and electromagnetic interference rating for the best configuration and anti-interference

performance. If radiation emission (RE) is not a concern on site and you only need conducted emission
(CE) to reach EN55011 Class A, you do not need to install a zero phase reactor on the input side to
reach the EMC standard.

220V Models
VFED-ED Zero Phase Reactor EN12015
o EMC Filter Carrier Conducted Emission
€ | Motor Drive |Rated Input Model # ; Freguenc Radiation
e Model # | Current (A) Ingiic STt (Ui ey Length of Output Emission
LU Shielded Cable 50 m
RFO08X00A or
B84142A0042R122
VFD022ED21S 24 T60006L2040W453 CLASS A CLASS A
RFO08X00A or
B84142A0042R122
B | VFDO37ED21S 34 T60006L2040W453 CLASSA CLASSA
RFO08X00A or
VFD040ED23S 20 EMF035A23A T60006L2040W453 CLASS A CLASS A
RFO004X00A or
VFDO55ED23S 23 EMF056A23A T60006L2050W565 CLASS A CLASS A
RFO004X00A or
C | VFDO75ED23S 30 EMF056A23A T60006L2050W565 Cortior CLASS A CLASS A
RFO004X00A or
VFD110ED23S 47 EMFO056A23A T60006L2050W565 frequency by CLASS A CLASS A
RF002X00A or default
VFD150ED23S 56 B84143D0150R127 T60006L2160V066 CLASS A CLASS A
RF002X00A or
D | VFD185ED23S 73 B84143D0150R127 T60006L2160V066 CLASS A CLASS A
RFO002X00A or
VFD220ED23S 90 B84143D0150R127 T60006L2160V066 CLASS A CLASS A
RFO002X00A or
c VFD300ED23S 132 B84143D0150R127 T60006L2160V066 CLASS A CLASS A
RF300X00A or
VFD370ED23S 161 B84143D0200R127 T60006L2160V066 CLASS A CLASS A
Table 6-38
460V Models
VFD-ED Zero Phase Reactor EN12015
o EMC Filter Carrier Conducted Emission
€ | Motor Drive |Rated Input Model # g Frequenc Radiation
=2 Model # | Current (A) IaUit SO (RIS y Length of Output Emission
Shielded Cable 50 m
RFO08X00A or
B | VFDO40ED43S 11.5 EMF018A43A T60006L2040W453 CLASS A CLASS A
RF004X00A or
VFDO55ED43S 14 EMF018A43A T60006L2050W565 CLASSA CLASS A
RFO004X00A or
VFDO75ED43S 17 EMF018A43A T60006L2050W565 CLASS A CLASS A
RFO004X00A or
C | VFD110ED43S 24 EMF033A43A T60006L.2050W565 CLASS A CLASS A
RFO004X00A or
VFD150ED43S 30 EMF033A43A T60006L2050W565 CLASS A CLASS A
RF004X00A or .
VFD185ED43S 37 B84143D0075R127 T60006L2050W565 Carrier CLASS A CLASS A
RF002X00A or frequency by
VFD220ED43S 47 B84143D0090R127 T60006L2160V066 default CLASS A CLASS A
D RFO002X00A or
VFD300ED43S 58 B84143D0090R127 T60006L2160V066 CLASS A CLASS A
RF300X00A or
VFD370ED43S 80 B84143D0200R127 T60006L2160V066 CLASS A CLASS A
RF300X00A or
c VFD450ED43S 100 B84143D0200R127 T60006L2160V066 CLASS A CLASS A
RF300X00A or
VFD550ED43S 128 B84143D0200R127 T60006L2160V066 CLASS A CLASS A
RF300X00A or
VFD750ED43S 165 B84143D0200R127 T60006L2160V066 CLASS A CLASS A
Table 6-39
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EMC Filter Dimension

EMC Filter Model #: EMF018A43A Unit: mm [inch]
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Figure 6-34
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EMC Filter Model #: EMF035A23A, EMF033A43A Unit: mm [inch]
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Figure 6-35
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EMC Filter Model #: EMFO56A23A Unit: mm [inch]
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Figure 6-36
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EMC Filter Model #: B84143D0075R127, B84143D0090R 127 Unit: mm [inch]
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Unit: mm [inch]

EMC Filter Model #: B84143D0150R127

Chapter 6 Optional Accessories | VFD-ED

Figure 6-38
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Unit: mm [inch]

Figure 6-39
6-43
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Unit: mm [inch]

EMC Filter Model #: B84142A0042R122
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EMC Filter Installation

All electrical equipment in operation, including AC motor drives, generates high-frequency and low-

frequency noise that interfere with peripheral equipment by radiation or conduction. By correctly installing

an EMC filter, you can eliminate much of the interference. Use DELTA EMC filters for the best

interference elimination.

The following standards are met when the AC motor drive and EMC filter are installed and wired

according to the user manual:

EN61000-6-4

EN61800-3: 1996

EN55011: (1991) Class A Group 1 (1st Environment, restricted distribution)
European Standards: EN12015 & EN12016
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General precaution

To ensure the best anti-interference performance for EMC filter, observe the following precautions in

addition to the installation and wiring in the user manual:

M Install the EMC filter and AC motor drive on the same metal plate. Install the AC motor drive on the
EMC filter footprint or install the EMC filter as close as possible to the AC motor drive.

M Use the shortest wire possible. Ground the metal plate. Fix the EMC filter cover and AC motor drive
or grounding to the metal plate and make the contact area as large as possible.

Choose suitable motor cable and precautions

Improper installation and choice of motor cable affect the performance of EMC filters. Be sure to observe

the following precautions when selecting motor cable.

M Use shielded cable (double shielding is best). Ground the shielding on both ends of the motor cable
with the minimum length and maximum contact area.

M Remove any paint on the metal saddle for good ground contact with the plate and shielding (see
Figure 6-41).

M The connections between the motor’s shielded cable and metal plate must be correct. Use a U-shape
metal saddle to fix both ends of the motor cable. See Figure 6-42 for correct connections.

Remove any paint on metal saddle for good ground contact with
the plate and shielding.
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7@/ ,
saddle L the plate with grounding

Figure 6-41
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The motor cable length

® Required cable length when the motor drive is at full load.

1. Non-shielded cable: For 5.5 kW (7.5 HP) and below models, the maximum cable length is 100 m
(328 ft). For 7.5 kW (10 HP) and above models, the maximum cable length is 200 m (656 ft)

2. Shielded cable: For 5.5 kW (7.5 HP) and below models, the maximum cable length is 50 m (165
ft). For 7.5 kW (10 HP) models, the maximum cable length is 100 m (328 ft).

3. To be compatible with the European Standards EN12015 & EN12016, follow one of the following
in addition to the precautions on page 6-45:
(1) Use shielded cables
(2) The motor cable must be shorter than 2 m (6 ft).

If the cable length is longer than the recommended lengths above, install an output reactor.

NOTE:

1. 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.

2. If more than one motor is connected to the AC motor drive, the total wiring length is the sum of
the wiring length from AC motor drive to each motor.

3. For the 460V series 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 (Pr.00-12).

® Consequence of the surge voltages on the motor
When a motor is driven by a PWM-type AC motor drive, the motor terminals experience surge
voltages due to component conversion of AC motor drive and cable capacitance. When the motor

cable is very long (especially for the 460V series), surge voltages may damage the insulation. To
prevent this, follow these rules:

1. Use a motor with enhanced insulation (refer to the tables below).
2. Reduce the cable length between the AC motor drive and motor to suggested values.
3. Connect an output reactor (optional) to the output terminals of the AC motor drive.

For 7.5 kW (10 HP) and higher models:

Insulation level of motor 1000V 1300V 1600V
460 Vac input voltage 20 m (66 ft) 100 m (328 ft) 400 m (1312 ft)
230 Vac input voltage 400 m (1312 ft) 400 m (1312 ft) 400 m (1312 ft)
Table 6-40
For 5.5 kW (7.5 HP) and lower models:
Insulation level of motor 1000V 1300V 1600V
460 Vac input voltage 20 m (66 ft) 50 m (165 ft) 50 m (165 ft)
230 Vac input voltage 100 m (328 ft) 100 m (328 ft) 100 m (328 ft)
Table 6-41
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6-7 Digital Keypad

KPC-CCO01

Communication Interface
RJ45 (socket), RS-485 interface

Communication protocol:
RTU19200, 8, N, 2

Installation Method

1. Embedded type and can be put flat on the surface of the
control box. The front cover is water proof.

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

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

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

CH2000, CP2000, and ED series.

" REV RESET

Descriptions of Keypad Functions

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.
1. This key has the highest priority when the command is from the keypad.
2. When it receives the STOP command, regardless of whether the AC motor
drive is in operation or stop status, the AC motor drive needs to execute the
“STOP” command.
Use the RESET key to reset the drive after a fault occurs.
4. If you cannot reset after the fault:
(1) The condition which triggers the fault is not cleared. After you clear the
condition, you can then reset the fault.
(2) The drive is in the fault status when powered on. After you clear the
condition, restart and then you can reset the fault.

w

Operation Direction Key

FWD 1. Only controls the operation direction, NOT the drive activation. FWD: forward,
REV REV: reverse.
2. Refer to the Descriptions of LED Functions on p.9-6 for more details.
ENTER Key
@ Goes to the next menu level. If at the last level, press ENTER to execute the
command.
ESC Key
ESC 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

MENU key. Returns to the main menu. Menu items:

1. Parameter Setup 8. Time Setup 14. Main Page
5. Copy Parameter 9. Keypad Locked 15. PC Link
6. Fault Record 12. Display Setup

7. Language Setup 13. Start-up
NOTE: Menu items that are not listed above are not supported in VFD-ED.

Direction: Left / Right / Up / Down

< > 1. In the numeric value setting mode, moves the cursor and changes the numeric
A v value.

2. In the menu / text selection mode, selects an item.

Function Key
F1 F4 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 quick setting key for adding / deleting user-defined parameters.

Descriptions of LED Functions

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.

Operation Direction LED

[T 1. Green light: the drive is running forward.
REV 2. Red light: the drive is running backward.
3. Flashing light: the drive is changing direction.
RUN LED:
20 Condition / State
status
CANopen at initial
OFF No LED
CANopen at pre-operation
ON- —San ]
Blinking <200,] 200 L
CANopen— OFF ms | ms
“RUN”

CANopen at stop

Single ON 200 [ 200 1000
flash “ms | ms | ms
OFF

v

CANopen at operation status

ON ERR amm-CAN que RUN
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LED Descriptions
ERR LED:
HED Condition / State
status
OFF No Error
One message falil
Sﬂ'”gﬁle ONT200 ] 1000 N
as “ms | ms "
OFF
Node guarding failure or heartbeat message failure
CANopen— Double ON | 200 | 200 [ 200 ], 1000 [
flash "ms | ms | ms | ms "
“ERR” OFF
Synchronization failure
Triple ON-300] 200 [200 ] 200 [200 ] 1000 A
flash "ms | ms | ms | ms | ms | ms "
OFF
Bus off
ERR amw-CAN qup RUN
ON
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Dimension Unit: mm [inch]

72.0[2.83]  _ 15.0 [0.59]

A
!

)

116.0 [4.57]

Figure 6-43

RJ45 Extension Cables for the Digital Keypad
Part # Description

CBC-K3FT 3 feet RJ45 extension lead (approximately 0.9 m)

CBC-K5FT 5 feet RJ45 extension lead (approximately 1.5 m)

CBC-K7FT 7 feet RJ45 extension lead (approximately 2.1 m)

CBC-K10FT 10 feet RJ45 extension lead (approximately 3 m)
CBC-K16FT 16 feet RJ45 extension lead (approximately 4.9 m)

NOTE: If communication cables are required, buy non-shielded, 24 AWG, four-wire Table 6-42

twisted pair, 100 ohms communication cables.
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6-8 USB/RS-485 Communication Interface IFD6530
/\ Warning

v Thoroughly read this instruction sheet before installation and putting it into use.
v" The content of this instruction sheet and the driver file may be revised without prior notice. Consult our
distributors or download the most updated instruction/driver version.

Introduction

IFD6530 is a convenient RS-485-to-USB converter that does not require an external power supply and a
complex setting process. It supports baud rates from 75 to 115.2 kbps and auto-switching of the data
transmission direction. In addition, it adopts the RJ45 in RS-485 connector for convenient wiring. Its
small size, use of plug-and-play and hot-swappable provide more conveniences for connecting all DELTA

IABG products to your PC.
Applicable Models: All DELTA IABG products.

= Application & Dimension:

\= g -
A ; under development g
¢ ¢ ¢ S
t t t 3
v
USB
RS-485 g
4 =
. . 1 L 5
= 1 =1 —
. é! i e i g, g |
s Uit o S =
S o = Unit: mm [inch]
22.5[0.89]
Figure 6-44
Figure 6-45
Specifications
Power supply No external power is required.
Power consumption 1.5W
Isolated voltage 2,500 Vbc
Baud rate 75, 150, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 bps
RS-485 connector RJ45
USB connector Atype (plug)
Compatibility Full compliance with USB V2.0 specification
Maximum cable length | RS-485 communication port: 100 m
Supports RS-485 half-duplex transmission

Table 6-43
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RJ45
8« 1 PIN Description PIN Description
1 Reserved 5 SG+
2 Reserved 6 GND
3 GND 7 Reserved
— RJ45 4 SG- 8 +9V

Preparation before Installing Driver

Extract the driver file (IFD6530_Drivers.exe) by following steps. Download the driver file
(IFD6530_Drivers.exe) at Delta’s website.

NOTE: DO NOT connect the IFD6530 to PC before extracting the driver file.
STEP 1 STEP 2

InstallShield Wizard g‘ InstallShield Wizard

License Agreement

Welcome to the InstallShield Wizard for Silicon Please read the following license agreement carefuly
Laboratories CP210x Evaluation Kit Tools

Press the PAGE DOWN key to see the rest of the agreement.
The InstaliShieldR \Wizard will install Silicon Laboratories
CP210x Evaluation Kit Tools Release 3.31

on your computer. To continue, click Next

END-USER LICENSE AGREEMENT
IMPORTANT: READ CAREFULLY
BEFORE AGREEING TO TERMS

THIS PRODUCT CONTAINS CERTAIN COMPUTER PROGRAMS AND OTHER THIRD
PARTY PROPRIE TARY MATERIAL ("LICENSED PRODUCT"), THE USE OF WHICH IS
SUBJECT TO THIS END-USER LICENSE AGREEMENT. INDICATING YOUR
IAGREEMENT CONSTITUTES YOUR AND (IF APPLICABLE ) YOUR COMPANY'S
ASSENT TO AND ACCEPTANCE OF THIS END-USER LICENSE AGREEMENT (THE

Do you accept all the terms of the preceding License Agreement? If you choose No, the
setup will close. To install Silicon Laboratories CP210x E valuation Kit Tools Release 3.31
. you must accepl this agreement.

o ook [CTes ] o

STEP 3 STEP 4

InstallShield Wizard

InstallShield Wizard

Choose Destination Location ) ‘
Select folder where Setup will install files.

InstallShield Wizard Complete

Setup has finished installing Silicon Laboratories CP210x
Evaluation Kit Tools Release 3.31
on your computer.

Setup will install Silicon Laboratories CP210x E valuation Kit Tools Release 3.31
in the following folder.

To install to this folder, click Next. To install to a different folder, click Browse and select
another folder.

Destination Folder

CASiLabs\MCUNCP210x Browse...

STEP 5

At the end of this process, you should have a folder named SiLabs under drive c:\ SiLabs.
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Installing the Driver

After connecting the IFD6530 to your PC, install the driver using the following steps.

STEP1

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard
‘Windows will search for current and updated software by

looking on your computer, on the hardware installation CD, or on
the Windows Update Web site (with your permission)

Read ow privacy policy

Can Windows connect to Windows Update to search for
software?

(® Yes, this time only
(O Yes, now and every time | connect a device
(O No, not this time

Click Nest to continue.

STEP 2 S

Found New Hardware Wizard Found New Hardware Wizard

This wizard helps you install software for: This wizard helps pou install software for

CP2103 USB to UART Bridge Contraller CP2103 1USB to UART Bridge Controller

‘) If your hardware came with an installation CD

&2 or floppy disk. insert it now. O R

"I) If your hardware came with an installation CD

<42 or floppy disk. insert it now.

‘What do you want the wizard to do? \What do you want the wizard to do?

@ Install the software automatically (Recommended)
O Install from a list or specific location (Advanced)

O Install the software automaticaly (Recommended)
(®) Install from a list or specific location [Advanced)

Click Next to continue. Click Next to continue.

< Back ][ Next > ][ Cancel I < Back ]I Next > J[ Cancel

Found New Hardware Wizard

Please choose your search and installation options. .
3

(%) Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[[] Search removable media (floppy, CD-ROM...)

Include this location in the search:
CASIL abs\MCUACP21 0AWIN v

O Donft search, | will choose the driver to install

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back l[ Nesxt > ][ Cancel

Browse and select directory, or enter
C:\SiLabs\MCU\CP210x\WIN
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STEP 3 . . STEP4

Please wait while the wizard searches. . \\

N

Found New Har dware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for

@ CP2103 USB to UART Bridge Controller ;E., CP210x USB Composite Device

(,_3'}

Click Finish to close the wizard.

\ 4
STEP 5

Repeat Step 1 to Step 4 to complete
COM PORT setting.

LED Display
1. Steady green LED ON: power is ON.
2. Blinking orange LED: data is transmitting.
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7-1
7-2
7-3
7-4

Option Card Installation
EMED-PGABD-2
EMED-PGHSD-3
EMED-PGHSD-4
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® Select the applicable option cards for your drive or contact your local distributor for suggestions.

® To prevent damage to the motor drive during installation, remove the digital keypad and the cover
before wiring. Refer to the following instructions.

® Note that the option cards do not support hot swapping. Turn off the drive power before installing or
removing the option cards.

7-1 Option Card Installation
7-1-1 Detach and Attach the Top Cover

Frame B, C and D

Step 1: Loosen the four screws

Step 2: Remove the top cover

Step 3: Attach the top cover, and then
tighten the four screws using
torque force 15 kgf-cm.

7-2




Frame E

Chapter 7 Option Cards | VFD-ED

Step 1: Loosen the two screws in the
direction as the arrow shows

Step 2: Remove the top cover

Step 3: Attach the top cover, and then
tighten the two screws using
torque force 15 kgf-cm.

Figure 7- 6
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7-1-2 Vertical View of the Motor Drive & Screw Specifications

[0}
0]
[0}
[}
1R
Il o ‘
[}
ol |
Option Card: ol o |
EMED-PGABD-x ol |
EMED-PGHSD-x ole |
railé |
ofl||@
o g/ \
ASS'Y 3l |
M3*P0.5 (3X) all[ | \
7kg-cm (6.11b-in.) o |
9| ol
EININY
[l N> N>
(&) OLs = ©
SEEREEEED
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7-2 EMED-PGABD-2

7-2-1 Product Profile

Vin "s :| :E Dimension unit: mm [inch]
g H .
o Diagram 53.0[2.09]
e i 47.0[1.85]<2X>
@ 7’! ; 15.5[0.61]<2X>
8 2
® > 3
8 > o
L D
D
D
X
””””””””” AR
& =
|l o
3l e
z z B = 3 'L(_)' [y )]
o 1o bl ol N2l R
8 o
O. -
55G/ 4225965 o 2
2945471100 =
L o
o
[s2}
goooooo
gooooono
’ O
)
[e6]
=
o
N

NOTE:
1. Applicable encoder: A/B/Z and U/V/W Absolute Encoders

2. Screw specification
Wire

Gauge
Torque 1.6 kg-cm (1.4 Ib-in.)

0.2-1.5 mm? (30-16 AWG)
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7-2-2 Terminal Function

Terminals

Descriptions

B2

Vin

Voltage input, to adjust the amplitude of output voltage at terminal A/O and
terminal B/O. It also provides a 5 V voltage to support line driver’s signal.
Vin voltage range: 8-24 V, Max: 24 V.

A/O, B/O

Output signal for the push-pull voltage frequency division.

Default: Output amplitude is about +24 V. Use SW3 to disable the internal
default power. Required input power through Vin-GND port (i.e. output
voltage’'s amplitude)

Vin voltage range: 8-24 V, Max: 24 V.

Push-Pull Voltage Output

Max. output frequency: 100 kHz

Supports frequency division output, the frequency division range: 1-31.

GND

Common ground terminal connecting to the host controller and the motor drive.

AO, AO,
BO, BO

Output signal for the line driver frequency division.

Line Driver RS422

Max. output frequency: 150 kHz

Supports frequency division output, the frequency division range: 1-31.

TB1

VP

Power output for encoder
NOTE: Use SW1 to set output voltage amplitude

Voltage: +5+£0.5Vor+12+1V
Current: 200 mA max.

Common power terminal for encoder

Incremental-type encoder signal input terminal

Types of input signal: line driver, voltage, push-pull, open collector

NOTE: Different input signals need different wiring methods. See the user
manual for wiring diagrams.

Max. input frequency: 150 kHz

Absolute-type encoder signal input terminal

Types of input signal: line driver, voltage, push-pull, open collector

NOTE: Different input signals need different wiring methods. See the user
manual for wiring diagrams.

Max. input frequency: 150 kHz

JP1

Ground Terminal
Connect the motor drive power supply to ground. Supports PG shielding.

Switch between power for the encoder (5V / 12V).

SwW2

Offline Detection Switch. Switch to the Line-D side to enable offline detection
for the Line-D input signal. Switch to OPEN-C side to disable offline detection
function for the OPEN-C input signal.

SW3

Power supply switch for frequency division. Switch to INP side to provide 24 V
power for internal use. Switch to EXP side to provide 24 V power for external
use (client).
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7-2-3 Applicable encoders:

1. Open collector output encoder application: Use one pull-up resistor for each set of input current
5-15 mA. If open collector input voltage uses 5V or 12V external power, connect the encoder
power externally. See the PG wiring Figure 7-8 below.

4. 7kohm

|
ABZ/UVW '—
|
|
ABZOW | GND )—

5V Suggested pull-up resistor: above 150-5200hm, 1/2 W
12v Suggested pull-up resistor: above 600-2Kohm, 1/2 W
EMED-PGABD-x Open Collector Encoder
VP vc:c
External pull-high | i
% resstor | 3
) ﬁu& & ABZ/L‘JVW '— %
: oAl
\ [ mszow | Gl\fD
Figure 7-7
EMED-PGABD-x Open Collector Encoder
|
|
i External
e | | power
| (5Vor12v)

Figure 7-8

EMED-PGABD-x Open Collector Encoder

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

I

I

VP i
I

- % ABZIUVW i
S~ I
\\ I

\} % %4.7kohm [ ABzIOVW '— i

// i I

_ 22 ABZ/UVW i |
: [l

ov i

I

Figure 7-9
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2. Voltage output encoder application: Each set of input current is 5-15 mA. If input voltage uses
5V or 12V external power, connect the encoder power externally. See the PG wiring Figure 7-11
below.

EMED-PGABD-x Voltage Output Encoder
VP vee | }
i Internal i
| pulljh:g? }
ﬂu& ABZ/L‘IVW }- i
r\/ hm i i
[ Rezoww | Gr\fE) 7777777777777777 ‘
Figure 7-10
EMED-PGABD-x Voltage Output Encoder
Inemal External
-hi power
—\W—s [ ez | (5Voriav)
\‘; % % 4.7kohm
Figure 7-11
EMED-PGABD-x Voltage Output Encoder
VP
/ =3z s * m * ﬂU& Internal
’\// * \\; % %47kohm pr:sistgr
oV
Figure 7-12
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3. Push-pull output encoder application: Each set of input current is 5-15 mA. If input If input
voltage uses 5V or 12V external power, connect the encoder power externally. See the PG
wiring Figure 7-14 below.

EMED-PGABD-x Push-pull Encoder
VP ‘ VéC }

|
i
N M/ ABZIUVW | ABZIUVW
* ) % %4.7kohm i
2} ’/ < AE!Z/UVW“ GND }-

Figure 7-13
EMED-PGABD-x Push-pull Encoder
vee | |
i i
i i External
| ABZUW | ABZIUVW F ' power
, 1 | (5V or 12V)
( 4.7kohm 3 |
\ =l GND |
Figure 7-14
EMED-PGABD-x Push-pull Encoder
VP { VéC %
r * % %4.7kohm @
oV ) h
Figure 7-15
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4. Line driver output encoder application: Each set of input current is 5—-15 mA. If input voltage
uses 5V or 12V external power, connect the encoder power externally. See the PG wiring
Figure 7-17 below.

EMED-PGABD-x Line Driver Encoder

VP [ vce |

i
|
|
i

B B = LS M/ TS ABZIUVW ABZ/L‘JVW '— i

‘ \/\; % %.ﬂmhm % 3] i
o . ABZIUVW ABZ/UVW i
E i

I

|

|

|

oV

T
| I e,

Figure 7-16

EMED-PGABD-x Line Driver Encoder

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

Ve |
ABZUVW ABZ/UVW

R Y * IV\/ * ]
\ |

* \ % %.Nohm ! 1
p 1

. = & ABZ/UVW ABZUVW

oo |

I

I

I

I

I

i

I

' External
i power
I

I

I

I

I

I

I

l

I

I

(5V or 12V)

Figure 7-17

NOTE:

® Verify that the SW1 is set to the correct output voltage before powering ON.

® Keep the motor drive wiring away from any high voltage lines to avoid interference.
® When using push-pull output and voltage output, short-circuit A , B, Z to OV.

® When using open collector output, short-circuit A, B, Z to VP.
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7-2-4 Wiring Diagram

DC reactor
(optio

CEEN

nal) Jumper
¥ Brake resistor (optional)

AO [ iLifiL
AO Ll
BO | | [ | 1
BO |
Phase difference 90°

N| N o @ >|>2%

@ sSIs<l< ¢l c

EMED-PGXXX

Figure 7-18
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7-2-5 Frequency Division Signal Setting
1. After the encoder inputs a PULSE signal, there is an output signal by the division factor “n” Set
the value in Pr.10-29 (PG card’s frequency division output).
2. Set Pr.10-29 (PG card’s frequency division output): The decimal frequency division output
setting; range of the division factor “n”; 1-31.
3. Pr.10-30 (PG card’s frequency division output mode)
Bit3 | Bit2 Bit1 Bit0
X X |OUT/M| IN/M

OUT/M: Pulse output mode for frequency division;
IN/M: Pulse input mode for frequency division;
“X” is for backup while “0” is a value to write.

The following table lists the Input Mode (IN/M) & Output Mode (OUT/M) setting and description:

Division Factor

OUT/M | IN/M
Ais ahead of B B is ahead of A
A-IA A-IA M
B-/B T T T T B-/B
’ ’ poro Tl Ty AO-AD ‘ L
BO-BO * s t BO-BO J

B-/B
X 1 B-/B
AO-AO L AO-AO
BO-BO BO-80
Table 7-1
NOTE:

® In the waveform, A-/A, B-/B are the PG card input signals; AO- AO, BO-BO gre the differential
output frequency division signals. Use a differential probe to measure.

® In the \yaveform A-/A, B-/B are the PG card input signals; AO- A0, BO-BO gre the differential
output frequency division signals. Use a differential probe to measure.

® Division factor “n”: Set 15 to divide the input signal by 15.
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When OUT/M, IN/M set to 0 and 0, the PG card input signal A-/A, B-/B are square waves

while AO- A0, BO-BO gre frequency division output.
When OUT/M, IN/M are set to 1 and 0, the PG card input signal A-/A, B-/B are square waves
while the BO-BO js the A and B phase indicator (for example, when BO-BOjg LOW, it means

A'is ahead of B: when BO-BO is HIGH, it means B is ahead of A). AO- A0 is frequency
division output.

When OUT/M, IN/M are set to X and 1, B-/B phase has to be the direction indication input

signal (for example, when B-/B is LOW, it means A is ahead of B; when B-/B is HIGH, it

means B is ahead of A). A-/A is a square wave input, Bo'%and B-/B phase are input into

synchronous action; AO-AO is frequency division output.

Take Pr.10-29 and Pr.10-30 as examples: When the frequency division value is 15, OUT/M =1,

IN/M = 0. Set Pr.10-29 = 15 and Pr.10-30 = 0002h.

Set Pr.10-29 =15

Set Pr.10-30 =0002h

Bit3 | Bit2 | Bit1 | Bit0
X X 1 0

7-13



Chapter 7 Option Cards | VFD-ED

7-2-6 Wiring of Frequency Division Output

Push-pull Frequency Divisio

-

C

oV
Elevator AB
Controller

AB

n (internal power supply)

e

FUSE

V
G

Push-pull Frequency Division (external power supply)

VCC

oV
Elevator AB
Controller

i
— a0

E

10k
== 100pF
Figure 7-19
Vin
§ 3k
A/O B/O
FUSE 10K
== 100pF
GND
Figure 7-20

Internal
power
supply

External
power
supply

(8-24V)
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Line Driver Frequency Division (internal power supply)

VCC Vin :
AB AO BO :
Elevator E E Internal
Controller : . power
: , supply
AB AO BO :
oV GND :
Figure 7-21
Line Driver Frequency Division (external power supply)
VCC Vin :
AB AOBO
Elevator + External
Controller i . power
I . supply
AB AO BO : (8-24V)
ov GND :
Figure 7-22
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7-3 EMED-PGHSD-3

7-3-1 Product Profile

Dimension Unit: mm [inch]

50.0 [1.97]
46.0 [1.81]<2X>

14.5[0.57]<2X>

29000500

109.0 [4.29]

105.0 [4.13]<2X>

19.0 [0.75]

30.0 [1.18]

NOTE:

1. Applicable encoder:
SIN/COS; Heidenhain ERN1387
EnDat2.1/01: Heidenhain ECN413 ~ ECN1313
SICK HIPERFACE: SRS50/60

2. Screw specification:

Wire

0.2-1.5 mm? (30-16 AWG)
Gauge

Torque 1.6 kg-cm (1.4 Ib-in.)

3. Supports Heidenhain ERN1387, EnDat2.1, HIPERFACE
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Terminals Descriptions
Voltage input: (to adjust the output voltage amplitude of the push-
] pull pulse)
Vin
Max. input voltage: 24 Vpc
Max. input current: 30 mA
TB1 AO. BIO Push-pull pulse output signal
Max. output frequency: 50 kHz
GND Common power input/signal output terminal
Output signal for the line driver frequency division.
AO, /AO, BO, /BO Line driver RS422
Max. input frequency: 100 kHz
J3 | (D-SUB female connector) | Encoder signal input terminal

Frequency division output power terminal selection

SWi1 INP: Power supplied by PG card

EXP: Power from an external source

Encoder’s voltage output terminal (Up)

NOTE: Modify the terminal output voltage by switching the
SW2 direction of the SW2 DIP switch on the PG card.

5V:5 \/DC
8\/:53\/DC

EMED-PGHSD-3 (Terminal J3) pin definitions depend on the encoder type

Terminal Applicable Encoder
Heidenhain Heidenhain
J3 No. HIPERFACE®
ERN1387 ECN1313
@ B- B- REFSIN
® - - -
® R+ DATA DATA+
@ R- /DATA DATA-
® A+ A+ +COS
® A- A- REFCOS
&@ @ 3 2 @7 @ ov oV GND
N DEONONGIONS, B+ B+ +SIN
f5 14 13 12 4 o U U U
® C- - -
@) Cc+ - -
@ D+ : -
® D- : -
@ - /CLOCK -
® - CLOCK -
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Terminal Function

Terminals Descriptions Specifications

The output voltage for
the encoder. Use the
p (VP) SW2 DIP switch to
change the output

VoItage: +5.1Vpc+0.3V;+84Vpc+15V
Current: 200 mA max.

voltage to +5 V or +8 V.

Encoder common
oV power Reference level for the encoder’s power.
terminal

Input frequency: 40 kHz max.

360°%el

_ vl 0.8....1.2Vss
Encoder sine wave (=1Vss- Z.=120Q)
A+, A~ B+, B-, | o TR
differential signal input

R+, R- _ _ s
(incremental signal) 0 / \ /

0. 2\/._“0 85V
J3 0 B iR (=0.5V: Z,=1200Q)

) Input frequency: 20 kHz max.
Encoder sine wave

+SIN, +COS, differential sianal inout
ifferential signal inpu
REFSIN, REFCOS | . gnalinput | sin foo.1av
(incremental signal) cos REESIN/REFCOS

360mech

. ..1.2Vss
Encoder sine wave 0 /\/\ IC Vs Z=1kQ)

C+, C-, D+, D- [differential signal input < 90mech.
(absolute signal)

DATA+(DATA), |RS-485 communication
DATA-(/DATA) |interface

Terminal resistance is about 130 Q

CLOCK differential
CLOCK+, CLOCK- Line Driver RS422 level output
output for ENDAT.

NOTE:

® Verify that the SW2 switch is set to the correct output voltage before powering on.
® Keep the motor drive wiring away from any high voltage lines to avoid interference.
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7-3-3 Wiring Diagram

DCreactor
(optional) Jumper

AO T
A0 LI TLLT
BO

B0 L |

Phase difference 90°

R-/ DATA-
CLOCK+
CLOCK-

@0
EMED-PGXXX

|
|
|
|
|
|
|
|
|
|
|
|
|
l
l R+ /DATA+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Figure 7-23
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7-3-4 Frequency Division Signal Setting
1. After the encoder inputs a PULSE signal, there is an output signal by the division factor “n.” Set
the value in Pr.10-29 (PG card’s frequency division output).
2. Set Pr.10-29 (PG card’s frequency division output): The decimal frequency division output
setting; range of the division factor “n”; 1-31.
3. Pr.10-30 (PG card’s frequency division output mode)
Bit3 | Bit2 | Bit1 | Bit0
X X |OUT/M| IN/M

OUT/M: Pulse output mode for frequency division;
IN/M: Pulse input mode for frequency division;
“X” is for backup while “0” is a value to write.

The following table lists the Input Mode (IN/M) & Output Mode (OUT/M) setting and description:

Division Factor

OUT/M | IN/M
Ais ahead of B B is ahead of A
A-/A
A-/A
B-/B
B-/B
0 0

AO-AO J g AO-AO ' L
BO-B_O A A £ BO-BO J
A-IA A-/A

B-/B B-/B T T T T

1 ° AO-AO jﬂ ‘AO-E L

BO BO-BO

B-/B
X 1
AO-AO L AO-AO T T
BO-BO BO-BO
Table 7-2
NOTE:

® In the waveform, A-/A, B-/B are the PG card input signals; AO- A0, BO-BO gre the differential
output frequency division signals. Use a differential probe to measure.
® Division factor “n”: Set 15 to divide the input signal by 15.
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When OUT/M, IN/M set to 0 and 0, the PG card input signal A-/A, B-/B are square waves

while AO- A0, BO-BO gre frequency division output.
When OUT/M, IN/M are set to 1 and 0, the PG card input signal A-/A, B-/B are square waves
while the BO-BO js the A and B phase indicator (for example, when BO-BOjg LOW, it means

A'is ahead of B: when BO-BO is HIGH, it means B is ahead of A). AO- AO is frequency
division output.

When OUT/M, IN/M are set to X and 1, B-/B phase has to be the direction indication input

signal (for example, when B-/B is LOW, it means A is ahead of B; when B-/B is HIGH, it

means B is ahead of A). A-/A is a square wave input, Bo'%and B-/B phase are input into

synchronous action; AO-AO is frequency division output.

Take Pr.10-29 and Pr.10-30 as examples: When the frequency division value is 15, OUT/M

=1, IN/M = 0. Set Pr.10-29 = 15 and Pr.10-30 = 0002h.

Set Pr.10-29 =15

Set Pr.10-30 =0002h

Bit3 | Bit2 | Bit1 | Bit0
X X 1 0
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7-3-5 Wiring of Frequency Division Output

Push-pull Frequency Division (internal power supply)

-

C

oV
Elevator AB
Controller

AB

V

]

FUSE

Push-pull Frequency Division (external power supply)

VCC

oV
Elevator AB
Controller

n_|

<

E

10k
== 100pF
Figure 7-24
Vin
§ 3k
A/O B/O
FUSE 10K
== 100pF
GND
Figure 7-25
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Line Driver Frequency Division (internal power supply)

VCC Vin :
AB AO BO :
Elevator E E Internal
Controller : . power
: , supply
AB AO BO :
oV GND :
Figure 7-26
Line Driver Frequency Division (external power supply)
VCC Vin :
AB AOBO
Elevator + External
Controller i . power
I . supply
AB AO BO : (8-24V)
ov GND :
Figure 7-27
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7-4 EMED-PGHSD-4

7-4-1 Product Profile
Dimension Unit: mm [inch]

50.0 [1.97]
46.0 [1.81]<2X>

14.5[0.57]<2X>

A
S T
v
o X
=
= ¥ 3
Lo
N 9 2
S 8
ol «
) 2
s
:‘ =
o SISISISISISIS)
8 [SISISISISISIS)
00
g 0 )
~ ﬁ@@@@@% ]
o] RTETiTiT o
2

NOTE:
1. Applicable encoder:
SIN/COS: Heidenhain ERN1387
EnDat2.1/01: Heidenhain ECN413 ~ ECN1313
SICK HIPERFACE: SRS50/60
2. Screw specification:
Wire
Gauge

0.2-1.5 mm? (30-16 AWG)

Torque 1.6 kg-cm (1.4 Ib-in.)

3. Supports Heidenhain ERN1387, EnDat2.1, HIPERFACE
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7-4-2 Terminal Function

Terminals Descriptions
Voltage input: (to adjust the output voltage amplitude of the push-pull pulse)
Vin Max. input voltage: 24 Vpc
Max. input current: 30 mA
Push-pull pulse output signal
A/O, B/O Puitp putsig
TB1 Max. output frequency: 50 kHz
GND Common power input/signal output terminal
Output signal for the line driver frequency division.
AO, /AO,
Line driver RS422
BO, /BO .
Max. input frequency: 100 kHz
B2 Encoder signal input terminal
JP3 @ Ground Terminal
Connect the motor drive power supply to ground. Supports PG shielding.

Frequency division output power terminal selection
SWA1 INP: Power supplied by PG card
EXP: Power from an external source

Encoder’s voltage output terminal (Up)

NOTE: Modify the terminal output voltage by switching the direction of the
Sw2 SW2 DIP switch on the PG card.

5V: 5 Vpe

8V: 8 Ve

EMED-PGHSD-4 (Terminal TB2) pin definitions depend on the encoder type

A+ A- Gt C- R+DATA+ R-DATA- VP
o] ] o] P o] o] P
[r B B D+ D ChK+ Clk- O

¥ ¥ ¥ il il il =

En(pp=ay)=a(y)ss
Terminals Heidenhain ERN1387 Heidenhain ECN1313 HIPERFACE®

A+ A+ A+ +COS
A- A- A- REFCOS
C+ C+ Must set - -

C- C- Pr.10-31=1 - -
R+/DATA+ R+ DATA DATA+
R-/DATA- R- /DATA DATA-

VP Up Up Up
B+ B+ B+ +SIN

B- B- B- REFSIN
D+ D+ - -

D- D- - -
CLK+ - CLOCK -
CLK- - /CLOCK -
0)Y] ov ov GND
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Terminal Function

Terminals Descriptions Specifications
The output voltage for
the encoder. Use the
. Voltage: +5.1Vpcx0.3V; +84Vpc+t1.5V
Up (VP) SW2 DIP switch to
Current: 200 mA max.
change the output
voltage to +5 V or +8 V.
Encoder common
ov . Reference level for the encoder’s power.
power terminal
Input frequency: 40 kHz max.
«— 360%1.
. 0 / \ .1.2Vss

Encoder sine wave Ivss Z,=1200)

A+, A-, B+, B-, c'o PATENIEEL & ;
differential signal input

R+, R- _ _
(incremental signal) 0 / \ /
0. 2\/__“0 85V
TB2 i B tR (=0.5V; Z,=1200Q)
) Input frequency: 20 kHz max.

Encoder sine wave

+SIN, +COS, diff sial sianal input

ifferential signal inpu
REFSIN, REFCOS| el bt | sin 10-9---1-1‘/

(incremental signal) COos

REFSIN/REFCOS

Encoder sine wave

360mech

0.8....1.2Vss
0 /\/\ IC (=1Vss; Z=1kQ)

C+, C-, D+, D- | differential signal input > < 90mech.
(absolute signal) 0 b
DATA+(DATA), | RS-485 communication . . .
) Terminal resistance is about 130 Q.
DATA-(/DATA) | interface
CLOCK differential _ )
CLOCK+, CLOCK- Line driver RS422 level output
output for ENDAT

NOTE:

® Verify that the SW2 switch is set to the correct output voltage before powering on.
® Keep the motor drive wiring away from any high voltage lines to avoid interference.
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7-4-3 Wiring Diagram

DC reactor
(optional) yumper

Ao AT

Bo L1 L

Phase difference

AO {1
A0 LTl
BO | |
Bo | |

Phase difference 90°

|

|

|

|

|

|

|

|

i

I R+ /DATA+
|
! R-/ DATA-
|
|
|
|
|
|
|
|
|
|
|
|

CLOCK+
CLOCK-

EMED-PGXXX

Figure 7-28
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7-4-4 Frequency Division Signal Setting

1. After the encoder inputs a PULSE signal, there is an output signal by the division factor “n.” Set

the value in Pr.10-29 (PG card’s frequency division output).

2. Set Pr.10-29 (PG card’s frequency division output): The decimal frequency division output
setting; range of the division factor “n”; 1-31.

3. Pr.10-30 (PG card’s frequency division output mode)

Bit3 | Bit2 | Bit1

Bit0

X X |OUT/M

IN/M

OUT/M: Pulse output mode for frequency division;

IN/M: Pulse input mode for frequency division;

“X” is for backup while “0” is a value to write.

The following table lists the Input Mode (IN/M) & Output Mode (OUT/M) setting and description:

Division Factor
OUT/M| IN/M
Ais ahead of B B is ahead of A
A-/A
A-/A
B-/B
B-/B
0 0 A y
AO-RO | AO-AD L
BO-BO 1l BO-BO  f
A-1A A-/A
B-/B B-/B
1 0 ‘
AO-AO jﬂ AO-AO L
BO-BO BO-BO
A-1A A-/A
B-/B B-/B
X 1
AO-AO L AO-AO T T
BO-BO BO-BO
Table 7-3
NOTE:

® In the waveform, A-/A, B-/B are the PG card input signals; AO- AO , BO-BO are the differential output

frequency division signals. Use a differential probe to measure.

@ Division factor “n”: Set 15 to divide the input signal by 15.
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When OUT/M, IN/M set to 0 and 0, the PG card input signal A-/A, B-/B are square waves while AO-

AO, BO-BO gre frequency division output.
When OUT/M, IN/M are set to 1 and 0, the PG card input signal A-/A, B-/B are square waves while the
BO-BO s the Aand B phase indicator (for example, when BO-BO js LOW, it means A is ahead of B:

when BO-BO is HIGH, it means B is ahead of A). AO-AO g frequency division output.
When OUT/M, IN/M are set to X and 1, B-/B phase has to be the direction indication input signal (for

example, when B-/B is LOW, it means A is ahead of B; when B-/B is HIGH, it means B is ahead of A).

A-/Ais a square wave input, BO- BO and B-/B phase are input into synchronous action; AO- AO is

frequency division output.

Take Pr.10-29 and Pr.10-30 as examples: When the frequency division value is 15, OUT/M =1, IN/M =

0. Set Pr.10-29 = 15 and Pr.10-30 = 0002h.

Set Pr.10-29 =15

Set Pr.10-30 =0002h

Bit3 | Bit2 | Bit1 | Bit0
X X 1 0
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7-4-5 Wiring of Frequency Division Output

Push-pull Frequency Divisio

-

C

oV
Elevator AB
Controller

AB

n (internal power supply)

e

FUSE

V
G

Push-pull Frequency Division (external power supply)

VCC

oV
Elevator AB
Controller

i
— a0

E

10k
== 100pF
Figure 7-29
Vin
§ 3k
A/O B/O
FUSE 10K
== 100pF
GND
Figure 7-30

7-30

Internal
power
supply

External
power
supply

(8-24V)



Chapter 7 Option Cards | VFD-ED

Line Driver Frequency Division (internal power supply)

VCC Vin :
AB AO BO :
Elevator E E Internal
Controller : . power
: , supply
AB AO BO :
oV GND :
Figure 7-31
Line Driver Frequency Division (external power supply)
VCC Vin :
AB AOBO
Elevator + External
Controller i . power
I . supply
AB AO BO : (8-24V)
ov GND :
Figure 7-32
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Chapter 8 Specifications

8-1 230V Models

8-2 460V Models

8-3 General Specifications

8-4 Operation, Storage and Transportation Environments

8-5 Derating Curve
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8-1 230V Models

Frame Size B C D E
Model VFD-_ _ _ED23/21S 022* | 037* | 040 | 055 | 075 | 110 | 150 185 | 220 | 300 | 370
Applicable Motor Output (kW) 22 | 3.7 4 55 | 75 11 15 18.5 22 30 37
Applicable Motor Output (HP) 3 5 5 7.5 10 15 20 25 30 40 50
Rated Output Capacity (kVA) 48 | 68 | 79 | 95 | 125 | 19 25 29 34 46 55
o |[Rated Output Current (A) 12 | 17 | 20 | 24 30 45 58 77 87 132 | 161
g Maximum Output Voltage (V) Proportional to input voltage
§_ Output Frequency Range (Hz) 0.00-299
g Carrier Frequency Range (kHz) 2-15 2-9
Rated Output Maximum Carrier
Frequency 8 kHz 10 kHz 8 kHz 6 kHz
Input Current (A) 24 | 34 | 20 23 30 47 56 73 90 132 161
o Single-phase Three-phase
£ |Rated Voltage (V)
S 200-240
3 |Rated Frequency (Hz) 50/60
= Voltage Tolerance (V) 180-264
Frequency Tolerance (Hz) 47-63
Cooling Method Fan cooling
Weight (kg) 6 6 6 8 10 10 13 13 13 36 36
NOTE: *VFD022ED21S & VFD037ED21S are single-phase input models. Table 8-1
8-2 460V Models
Frame Size B C D E
Model VFD-_ _ _ED43S 040 | 055 | 075 | 110 | 150 | 185 | 220 | 300 | 370 | 450 | 550 | 750
Applicable Motor Output (kW) 4 55 | 75 11 15 | 185 | 22 | 30 | 37 45 55 75
Applicable Motor Output (HP) 5 75| 10 15 | 20 | 25 | 30 | 40 | 50 | 60 75 | 100
Rated Output Capacity (kVA) 9.2 {104 (135|183 | 24 |30.3| 36 |46.2| 63.7| 80 | 96.4 [116.3
o Rated Output Current (A) 15| 13 | 17 23 | 30 38 | 45 | 58 | 80 | 100 | 128 | 165
-% Maximum Output Voltage (V) Proportional to input voltage
g Output Frequency Range (Hz) 0.00-299
§- Carrier Frequency Range (kHz) 2-15 2-9 2-6
Rated Output Maximum Carrier
Frequency 8 kHz 10 kHz 8 kHz 6 kHz
Input Current (A) 1.5 (14| 17 24 30 | 37 47 | 58 | 80 | 100 | 128 | 165
% Rated Voltage (V) Three-phase 380—480
95 Rated Frequency (Hz) 50/60
é‘ Voltage Tolerance (V) 342-528
Frequency Tolerance (Hz) 47-63
Cooling Method Fan cooling
Weight (kg) 6 8 | 10 10 10 10 13 |145| 36 | 36 50 50
NOTE: *Assumes operation at the rated output current. Input current rating varies depending on the Table 8- 2

input reactor, transformer, wiring connections and power supply impedance.
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8-3 General Specifications

ltem

Specifications

Control Characteristics

Control Method

VIF, VF+PG, SVC, FOC+PG, FOC+PM

Starting Torque

In V/IF mode: 150% at 0.5 Hz.
In FOC+PG or FOC+PM mode: 150% at 0 Hz.

Speed Control Range

1:50 (up to 1:1000 when using PG card)

Speed Control Accuracy

+0.5% (up to £0.02% when using PG card)

Speed Response Ability

5 Hz (Up to 30 Hz for vector control)

Max. Output Frequency 0.00-299.00 Hz
Output Frequency
Digital command 0.005%; analog command 0.5%.
Accuracy
Frequency Setting Digital command: 0.01 Hz; analog command: 1/4096 (12 bit) of the maximum
Resolution output frequency.
Torque Limit Max. is 200% of the torque current
Torque Accuracy +5%

Accel. / Decel. Time

0.00-600.00 seconds

V/F Curve

Adjustable V/F curve using four independent points.

Frequency Setting Signal

10V

Brake Torque

About 125% while ED is 30% (use optional brake resistor)
Note: ED is “Executive Duty”

Protection Characteristics

Motor Protection

Electronic thermal relay protection

Over-current Protection

The current is limited by 190% of the drive’s rated current and the limit for over-

current protection is 250% of the drive’s rated current.

Ground Leakage Current

Protection

More than 50% of the drive’s rated current

Overload Ability

Constant torque: 150% for 60 seconds; variable torque: 180% for 10 seconds.

Voltage Protection

Over-voltage level:
[230V models] Vbc > 400 V
[460V models] Vbc > 800 V

Low-voltage level:
[230V models] Voc < 200 V
[460V models] Voc < 400 V

Over-voltage Protection for

the Input Power

Varistor (MOV)

Overheating Protection

Built-in temperature sensor

EMC Directive

EN IEC 61800-3:2018

0
;% Production Compliance EN 61800-5-1:2007 + A1:2017 + A11:2021
% Production Certifications *'| CE, UL, EAC, RCM, KC, RoHS
© | safety Certification * TUV (STO SIL2)

NOTE: Table 8-3

*1: For information on Certifications and Declaration of Conformity (Doc), visit Delta | Download Center

(deltaww.com)
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8-4 Operation, Storage and Transportation Environments

every year.

DO NOT expose the AC motor drive to a poor environment, such as one with dust, direct sunlight, corrosive or
inflammable gases, humidity, liquids or excessive vibration. The salt in the air must be less than 0.01 mg/cm?

Installation )
) IEC60364-1/IEC60664-1 pollution degree 2. Indoor use only.
Location
Between -10—-40°C, up to 50°C with derating for the operation
temperature.
2.2-4 kKW: for every 1°C increase in temperature,
. Between | decrease the drive’s rated current by 2.2%
Operation
) 40-50°C | 5.5-30 kW: for every 1°C increase in temperature,
Surrounding . .
with decrease the drive’s rated current by 2.5%
Temperature . . .
Derating | 3775 kW: for every 1°C increase in temperature,
decrease the drive’s rated current by 2.0%
Storage/ 20-60°C
Transportation |
Environment Non-condensing, non-freezing.
Operation Max. 90%
Rated Storage/
L I . Max. 90%
Humidity | Transportation
No water condensation
If the AC motor drive is installed at an altitude of 0—1000 m, follow
normal operation restrictions. For altitudes of 1000—-3000 m,
, . decrease the drive’s rated current by 1% or lower the temperature
Altitude Operation . : : .
by 0.5°C for every 100 m increase in altitude. The maximum
altitude for corner grounding is 3000 m. If installing at an altitude
higher than 3000 m is required, contact Delta for more information.
Power s
TN system™™
System
Storage
Package 9 ISTA procedure 1A (according to weight) IEC60068-2-31
Drop Transportation
® 1.0 mm, peak to peak value range from 2-13.2 Hz;
] ) ® 0.7-1.0 G range from 13.2-55 Hz;
Vibration
® 1.0 G range from 55-512 Hz.
Compliance with IEC 60068-2-27.
Impact Compliance with IEC/EN 60068-2-27
Protection
NEMA 1/1P20
Level
EMC Level |IEC 61800-3 and IEC 61000-4
NOTE: Table 8-4

*1: TN system: The neutral point of the power system connects directly to the ground. The exposed
metal components connect to the ground through the protective grounding conductor.
*2: Single-phase models use a single-phase three-wire power system.
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8-5 Derating Curve

® To choose the right model for your applications, consider derating factors such as ambient
temperature, altitude, carrier frequency, and so on.

Ambient Temperature Derating Curve

Derating for Ambient Temperature
105
100
95
90
85
80

75

Drive Output Current Rating (%)

70
30 35 40 45 50

Ambient Temperature ("C)

—0—2.2~4 kW —8—5.5~30 kW 37~75 kW

Figure 8-1

The rated output current derating (%) for different ambient temperature:

mbient Temp.(°C)
30 35 40 45 50
Model
2.2~4 kW 100 100 100 89 78
5.5~30 kW 100 100 100 87 75
37~75 kW 100 100 100 90 80
Table 8-5
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Altitude Derating Curve

Condition Operating Environment

If the AC motor drive is installed at an altitude of 0—1000 m, follow normal

operation restrictions. For altitudes of 1000-3000 m, decrease the drive’s rated
High Altitude current by 1% or lower the temperature by 0.5°C for every 100 m increase in
altitude. The maximum altitude for corner grounding is 3000 m. If installing at an

altitude higher than 3000 m is required, contact Delta for more information.

Table 8-6
Derating for High Altitude

~ 105

X

8 100 @

g 95

c

o 90

5

)

3

< 80

O

0 75

o

=

5 70

0 500 1000 1500 2000 2500 3000
Altitude (Meter)
Figure 8-2
The rated output current derating (%) for different altitudes above sea level:
Altitude above Sea Level (Meter) 0 1000 1500 2000 2500 3000
Output Current / Rated Current (%) 100 100 95 90 85 80
Table 8-7
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Carrier Frequency Derating Curve

Carrier Frequency Derating Curve

Chapter 8 Specifications | VFD-ED

~ 100 ©
X
2 90
©
o
= 80
o
3 70
5
o
5 60
(@)
K7
g 50
a
40
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Fc (kHz)
—0—2.2~4 kW —0—5.5~11 kW 15~22 kW —0—30~45 kW 55~75 kW
Figure 8-3
The rated output current derating (%) for different carrier frequencies:
Fc (kHz)
2 4 6 7 8 9 10 11 12 13 14 15
Frame/Mo
B | 22~4kW | 100 | 100 | 100 100 100 | 94.24 | 88.92 | 82.54 | 78.08 | 73.95 | 70.14 | 66.61
C | 5.5~11kw | 100 | 100 | 100 100 100 100 100 | 95.35 | 91.02 | 86.98 | 84.14 | 80.67
D | 15~22kW | 100 | 100 | 100 100 100 | 92.32 | 85.21 | 78.63 | 72.53 | 66.87 | 61.62 | 56.74
E | 30~45kW | 100 | 100 | 100 | 90.73 | 82.20 | 74.31 - - - - - -
E | 55~75kW | 100 | 100 | 100 - - - - - - - - -
Table 8-8
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Chapter 9 Digital Keypad

9-1 Description of Keyboard Panel

9-2 Keypad Operation Process

9-3 Description of the Digital Keypad KPC-CCO01

9-4 Digital Keypad KPC-CCO01 Functions

9-5 Digital Keypad KPC-CCO01 Fault Codes and Descriptions
9-6 TPEditor Installation
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9-1 Description of Keyboard Panel

Keyboard Panel KPED-LEO1

Up
D1
D3

],
D2
D4

Keypad Functions

Keys

Description

Shift key
Moves the cursor so you can adjust the selected value.

RESET key
Resets the motor drive after a fault.

MODE key
Changes among the different display modes.

ENTER key
Allows you to read or modify the current parameter settings.

Up and Down keys

These buttons have two functions:

1. Press the Up or Down button to increase or decrease the selected value.
2. Press the Up or Down button to select items in a menu and languages.

LED Function Description

LED

Description

Status Display
UP: Moving up.
DN: Moving down
D1: MI1 status
D2: MI2 status
D3: MI3 status
D4: Ml4 status

Main Display Area
Displays frequency, current, voltage, rotation direction, user-defined units, errors and
warnings.
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Description of Displayed Functions

Displayed Function

Description

u DN
D1 D2
D3 D4

Displays the VFD-ED frequency setting.

up DN
D1 Dz
D3 D4

Displays the actual frequency output from the VFD-ED to
the motor.

Displays the user-defined value in Pr.00-04.

Displays the current (amperes).

Displays the selected parameter.

Displays the value in a parameter.

Displays the external fault.

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

Displays if the setting data is not accepted or data value
exceeds the allowed range.
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9-2 Keypad Operation Process

Setting Mode

START

LT - Bl - Bl - B
HaE Il "IN I

NOTE: In the selected mode, press []I%] to setthe parameters.

Setting parameters
i o1 rn B [Eosa
N - [H - EREH - Y -

Success to |nput data error
= HiE LS ENTER | LR ENTER | set parameter d

NOTE “In the parameter setting mode, you can press - tothe selected mode.

START
CCnNnnN
F oo
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9-3 Description of Digital Keypad KPC-CCO01

KPC-CCO01

-
£ Rev  RESET

Communication Interface
RJ45 (socket), RS-485 interface

Communication protocol:
RTU19200, 8, N, 2

Installation Method

1. Embedded type and can be put flat on the surface of the
control box. The front cover is water proof.

2. Buy a MKC-KPPK model to do wall mounting or embedded

fiAUio mounting. Its protection level is IPG6.
& 3. The maximum RJ45 extension lead is 5 m (16ft)
STOP 4. This keypad can only be used on Delta’s motor drive C2000,

CH2000, CP2000, and ED series.

Descriptions of Keypad Functions

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.
1. This key has the highest priority when the command is from the keypad.
2. When it receives the STOP command, regardless of whether the AC motor
drive is in operation or stop status, the AC motor drive needs to execute the
“STOP” command.
Use the RESET key to reset the drive after a fault occurs.
4. If you cannot reset after the fault:
(1) The condition which triggers the fault is not cleared. After you clear the
condition, you can then reset the fault.
(2) The drive is in the fault status when powered on. After you clear the
condition, restart and then you can reset the fault.

w

Operation Direction Key

FWD 1. Only controls the operation direction, NOT the drive activation. FWD: forward,
REV REV: reverse.
2. Refer to the Descriptions of LED Functions on p.9-6 for more details.
ENTER Key
@ Goes to the next menu level. If at the last level, press ENTER to execute the
command.
ESC Key
ESC 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

MENU key. Returns to the main menu. Menu items:

1. Parameter Setup 8. Time Setup 14. Main Page
5. Copy Parameter 9. Keypad Locked 15. PC Link
6. Fault Record 12. Display Setup

7. Language Setup 13. Start-up
NOTE: Menu items that are not listed above are not supported in VFD-ED.

Direction: Left / Right / Up / Down

< > 1. In the numeric value setting mode, moves the cursor and changes the numeric
A value.

2. In the menu / text selection mode, selects an item.

Function Key
F1 Fa 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 quick setting key for adding / deleting user-defined parameters.

Descriptions of LED Functions

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.

CANopen—
“RUN”

RUN LED:

LED

Condition / State
status

CANopen at initial
OFF No LED

Blinking

CANopen at pre-operation
ON-

200 [ 200
" ms | ms

OFF

CANopen at stop

Single ONT 200 [200 ] 1000
flash “ms | ms | ms
OFF

v

CANopen at operation status

ON ERR amm-CAN o RUN
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LED Descriptions
ERR LED:
LED Condition / State
status
OFF No Error

One message fail

S]:I'”gLe ONT200 1000
as " ms ms
OFF

Node guarding failure or heartbeat message failure

A
A 4

CANopen— Double ONT360 ] 200 [200 . 1000 I
flash “ms | ms | ms | ms >
‘ERR” OFF
Synchronization failure
Triple ONT"200 ] 200 [200 ] 200 [[200 . 1000 T
flash "ms | ms | ms | ms | ms | ms >
OFF
Bus off
ERR ams-CAN ouy RUN
ON
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9-4 Digital Keypad KPC-CC01 Functions
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 (z 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

NOTE:

1.

2

3.

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

. 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 selected 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 (Content of Multi-function
Display).

VFD-ED only supports the following menu items:
1. Parameter Setup 6. Fault Record 8. Time Setup 12. Display Setup 14. Main Page
5. Copy Parameter 7. Language Setup 9. Keypad Locked 13. Start-up 15. PC Link

Display Icon

® : present setting
V¥ : Scroll down the page for more options

A
Press a for more options
w

» : show complete sentence
Press (& 3 for complete information

Display item
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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Press@to select.

A ¥ to select the

Press
parameter group.
Once you select a parameter

group, press@to go into

that group.

For example: Setup source for the master frequency command.
In Parameter Group 00 Basic Parameters, use
Up/Down keys to select parameter 20: Auto Frequency

Command.

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

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

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

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
circumstance.

Copy Parameter

Press ENTER to go to 001-

004: content storage

Four groups of parameters are available to copy.
The steps are shown in the example below.

Example: parameter saved in the motor drive.

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

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

Begin copying parameters until it is done.

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

Example: parameter saved in the keypad.

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

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

Press Up / Down keys to select a symbol.
Press Left / Right keys to move the cursor to select a file
name.
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String & Symbol Table:

TH#ES%& () xk+>—-,/0123456789::<=>7?7@ABCDEF
GHIJKLMNOPQRSTUVWXYZ (\N]J~_ ‘abcdfghijklm
nopgrstuvwxyz {|}~

After you confirm the file name, press ENTER key.

To begin copying parameters until it is done.

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

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

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

6. Fault Record

Press @ to see a fault

record’s details.

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

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

The most recent fault record shows as the first record. Choose a fault record
to see its details such as date, time, frequency, current, voltage, and

DC bus voltage)

Press Up / Down keys to select a fault record.
After selecting a fault code, press ENTER to see that
fault record’s details.

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

Press ESC key to go back to fault record page.

Press Up / Down keys to select the next fault code.
After selecting a fault code, press ENTER to see that
fault record’s details.

Press Up / Down keys to see a fault record’s detail such
as date, time, frequency, current, voltage, and DC bus
voltage.

NOTE:
The AC motor drive actions are recorded and saved to the KPC-CCO01.

When you remove the KPC-CCO01 and connect it to another AC motor
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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-CCO1.

7. Language Setup

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

1. English 3. Tirkge

2. ERPX 4. Pycckuii

NOTE: VFD-ED only supports these four languages currently.

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

8. Time Setup

A%

o Press Up / Down keys to set the Year

Use Left / Right keys to select N4
) i Press Up / Down keys to set the Month
Year, Month, Day, Hour, Minute

or Second to change.

LW 4

“n Press Up / Down keys to set the Day

e Press Up / Down keys to set the Hour

LAY

e Press Up / Down keys to set the Minute

LAY

Press Up / Down keys to set the Second

Press ENTER to confirm the Time Setup.

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.
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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 ESC, the keypad automatically
returns to this screen.

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.

All keys on the keypad is functional. Turning the power off and on does not
lock the keypad.

12. Display Setup

1. Contrast

Press Up / Down keys to adjust the setting
value.

Press @ to go to the

setting screen.

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.

2. Back-light

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

1
N
N
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Press 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.

3. Text Color

Press ENTER to go to Text Color Setting screen.

The default value is White Text.

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

<19
- lo
g)'c_’
S |e
= | =
=

o | E
n |©
~—

2:Back-Light The setting value changes to Blue Text.
3:Text Color

13. Start-up

1. Default1 ~ DELTA LOGO

2. Default2 DELTA Text

3. User Defined: 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.

1
N
w
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14.

15.

USB/RS-485 Communication Interface-IFD6530
Refer to Chapter 6 Optional Accessories for more details.

TPEditor

Download TPEditor software at Delta website. Select TPEditor version 1.60
or above. Refer to the instructions for TPEditor in <15. PC Link> in this
section.

Main Page

Default screen and editable
screen are available upon

selection.

Press @ to select.

1. Default page

2.

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 6 Optional Accessories for more details.

TPEditor

Download TPEditor software at Delta website. Select TPEditor version
1.60 or above. Refer to the instructions for TPEditor in <15. PC Link> in
this section.

PC Link

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

then to download and edit user-defined screens.

Click ENTER to go to <Waiting to connect to PC>

In TPEditor, from the Communication menu, then choose “Write to HMI”

= == rm |

TP G4 een¥) Camplt) o Lo Page o) e Seang® | Co Teck) Wedont it
DSIlea;,nnuJumnaeas =t
inaMaka|RANSQOREIDOWSE 3
\OEOOrO066D | ——-- 2

=13 fol e
}Ea:{lS e
Outputcment Y. #
PIDtnget i
TOPIMDD HHMM S5 .

In the Confirm message box, click YES.
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The software starts downloading screens to
edit to the KPC-CCO1.

Download completed

VFDSoft: this function enables you to link to the VFDSoft then upload
the parameters 1—4 you have saved in KPC-CCO1.

NOTE:

If the Operation System (OS) of your computer is Windows 10, right-
click on the VFDSoft icon to enter the Property. Then, click the
Compatibility tab and select the Run this program as an
administrator checkbox. (as shown in the red frames in the figure
below)

b Delta VFDSoft 1.56 Properties *

Security Details i i
General Shortcut Compatibility

If this program isn't working comectly on this version of Windows,
try runining the compatibility troubleshooter.

I Run compatibility troubleshooter I

How do | choose compatibility settings manually?

Compatibility mods
] Run this program in compatibility mode far:

Windows 8

Settings
[ Reduced color mode

B-bit (256) color
[ Run in 640 x 480 screen resolution

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

QChange settings for all users

QK Cancel Apphy

Connecting KPC-CCO1 to a computer
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Select 2: VFDSoft, and then press ENTER.

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

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

Open VFDSoft and click Parameter on the toolbar.

o i85 »3+7 AN

ReiedVokage
Roted Current

CcCo1.

Feod from KPC-CC0L
Show Resarved Parameta

Choose the correct communlcatlon port and click OK
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Mistory Message:

[291478 EF 108821 > Setp te Com ot ana protocol

"=
Cammunication Setup

4, Frose mate sy e cammuncanon case s aresdy
» comactud o PC.

RN of RS
i

9, Please select the com pot and Potocol

ComFor | Bausba and Frotoccl

[o = oo = N =k =
Boic_[Advance]
3, Accest he sty and g0 on >

=5 A

BRI o JL- RO e O]

EF1008

20147730

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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Other displays
When a fault occurs, the screen shows a fault or warning:

1. Press 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 screen and shows no fault after you press ESC, the fault is
cleared.

3. When the fault or warning message appears, the LED backlight blinks until the fault or warning is cleared.

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: If communication cables are required, buy non-shielded, 24 AWG, four-wire twisted pair, 100 ohms
communication cables.
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9-5 Digital Keypad KPC-CCO01 Fault Codes and Descriptions

Status indicator for information on main screen.

“OFF” displays on the keypad if the keypad cannot
Displays “Fault” or “Warning” 4 read the control board status, otherwise it displays

HAND/AUTO. The default value of control board is AUTO.

Fault code
Fault code desciprtion —»
Fault Codes
LCD Display Fault Name Description Corrective Actions

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.

Flash memory Keypad flash
read error (FrEr) |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.

Flash memory Keypad flash
save error (FSEr) |memory save error

Error in the default parameters.
It might be caused by a firmware update.
Flash memory Keypad flash 1. Press RESET to clear the errors.
2. Check for any problem on Flash IC.

parameter error  |memory parameter . .
(FPET) error 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 cannot read any data sent from the VFD.

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

Reading AC motor|Keypad error when | such as RJ45.

drive data error  |reading AC motor |2. Press RESET to clear the errors.

(VFDr) drive data 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.

A serious error in the keypad’s CPU.

1. Check for any problem on CPU clock.

2. Check for any problem on Flash IC.

3. Check for any problem on RTC IC.
CPU error 4. Verify that the communication quality of the
(CPUET) Keypad CPU error | ™ oo 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 authorized local dealer for assistance.
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Warning Codes

LCD Display

Warning Name

Description

Corrective Actions

Communication error 1
(CE1)

RS-485 Modbus illegal
function code

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 on the keypad to clear
errors.

If none of the above solutions works,

contact your local authorized dealer for

assistance.

Communication
command error 1
(CK1)

Keypad communication
data, illegal function
code (Keypad auto-
detect this error and
display it)

Keypad does not accept the motor

drive’s communication command.

1. Remove the keypad and reconnect it.

2. Verify if the Baud rate = 19200 bps,
and the Format = RTUS8, N, 2

3. Verify if the keypad is properly
connected to the motor drive on the
communication contact by a
communication cable such as RJ45.

If none of the above solutions works,

contact your local authorized dealer.

Communication error 2
(CE2)

RS-485 Modbus illegal
data address

Motor drive does not accept the

keypad’s 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.

Communication
address error (CK2)

Keypad communication
data, illegal data
address (Keypad auto-
detect this error and
display it)

Keypad does not accept the motor

drive’s communication command.

1. Remove the keypad and reconnect it.

2. Verify if the Baud rate = 19200 bps,
and the Format = RTUS8, N, 2

3. Verify if the keypad is properly
connected to the motor drive on the
communication contact by a
communication cable such as RJ45.

If none of the above solutions works,

contact your local authorized dealer.

Communication error 3
(CE3)

RS-485 Modbus illegal
data value

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 solutions works,

contact your local authorized dealer for

assistance.
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LCD Display

Warning Name

Description

Corrective Actions

Communication data
error (CK3)

Keypad communication
data, illegal data value
(Keypad auto-detect
this error and display it)

Keypad does not accept the motor

drive’s communication command.

1. Remove the keypad and reconnect it.

2. Verify if the Baud rate = 19200 bps,
and the Format = RTUS8, N, 2

3. Verify if the keypad is properly
connected to the motor drive on the
communication contact by a
communication cable such as RJ45.

If none of the above solutions works,

contact your local authorized dealer.

Communication error 4
(CE4)

RS-485 Modbus data is
written to read-only
address

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.

Communication slave
error (CK4)

Keypad communication
data is written to read-
only address (Keypad
auto-detect this error
and display it)

Keypad does not accept the motor

drive’s communication command.

1. Remove the keypad and reconnect it.

2. Verify if the Baud rate = 19200 bps,
and the Format = RTUS§, N, 2

3. Verify if the keypad is properly
connected to the motor drive on the
communication contact by a
communication cable such as RJ45.

If none of the above solutions works,

contact your local authorized dealer.

Communication error
10 (CE10)

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.

Keypad
communication time
out (CK10)

Digital keypad
transmission time-out
(The keypad
automatically detects
and shown this
warning)

Keypad does not accept the motor

drive’s communication command.

1. Remove the keypad and reconnect it.

2. Verify if the Baud rate = 19200 bps,
and the Format = RTUS8, N, 2

3. Verify if the keypad is properly
connected to the motor drive on the
communication contact by a
communication cable such as RJ45.

If none of the above solutions works,

contact your local authorized dealer.
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LCD Display Warning Name Description Corrective Actions

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.

3. Verify that the motor drive supports
the TP functions. If the drive does not
support TP function, the main page
displays Default.

If none of the above solutions works,

contact your local authorized dealer for

assistance.

TP object is not Object not supported
defined (TPNO) by TPEditor

NOTE: 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 pressing the ENTER key in

the copy function.

To be saved in the parameter file 1 of KPC-CCO01

Fault code description —

The current position where the fault
occurs on the parameter.

Fault code

LCD Display Fault Name

Description

Corrective Actions

Read only (ERR1)

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.

Write in error
(ERR2)

Fail to write parameter and
file

An error occurred while writing to a
parameter / file.
1. Check for any problem on the Flash IC.
2. 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.

Drive operating
(ERR3)

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.

Parameter locked
(ERR4)

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.

Parameter
changing (ERRS5)

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
(ERR®6)

Fault code is not cleared

A setting cannot be changed because an

error has occurred in the motor drive.

1. Check if any error occurred in the motor
drive. 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
(ERR7)

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.
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mismatch (ERR8)

File type mismatch

LCD Display Fault Name Description Corrective Actions
Data to be copied are not the correct type,
so the setting cannot be changed.
1. Check if the products’ serial numbers to
File type 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
local authorized dealer for assistance.

Password locked
(ERR9)

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 local authorized dealer for

assistance.

Password fail
(ERR10)

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 local authorized dealer for

assistance.

Version fail
(ERR11)

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 none of the above solutions works,

contact your local authorized dealer for

assistance.

VED Time out
(ERR12)

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 local authorized dealer for

assistance.

NOTE: The content in this section only applies to KPC-CCO01 keypad V1.01 and later versions.
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9-6 TPEditor Installation

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 later 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.

New Project

HMIe—PLC
Set Device Type
[ DELT& VFD-C Inverter -l

TP Tyre
[WFD-C KeyPad Ed

File Mame
TPED

OK Canczl

(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.

FReiF) V) CompieiC) Obwcild) Local Fage Setingell)  Olobal Semingell) CommnmatonlM) TookiT} Wasdow(W) Help()

DE@a DO |dRuwtd aa = | |
B ANZOOTES DO W:E NOEOC@rooeoen |——=
fﬁlﬂi‘”
[ o |
B
(yen Al
Proparty
W0, Y4 Divice Type: DELTA VFD-C brorex: Machze Type: VFDLC FeyPad

(4) Edit the start-up screen.
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A

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

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

= Ipet - Delin T2Editor ISEIES

DM LDa B & dd| Q@b o= x| Fontee E
RANnSAr=E@L NOXNSMER ¥ \(HCO® 00CB [-==-
. Fagu-0Tah o

- TPPig
[

Bowt Faz

2, Ym ‘St Text (28, 20 (W32, H-16] Device Type: DELTA Lo, Product Machine Type: TPOIG

(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 TPEitor
ik }A AR s = i =
SEE ¥ NOECOrG0008 |-~ =~

DEeHMEQ@Ss XD M| di

=0 [Bawee 5] « BsFER- Piae 2| BT
r a0l iawms ismm iﬂumw Boot Page
dareow 002 Aarmw0lE darorw030 danmwdd
[N dsrmov0l [ dumrow03 4, danmo5.
| damoedlE 5, demow032 5, dunoe s
N darrw019 = dumow033 S duroe M7
derrow0i2) danerw034 danow43
demowliZL idmw ihm:wﬂd?
[N dsrrovZ2 S dmow036 S, dano 050
| dermoeiz? 5] demmow3T ] dung 5]
(S domrov24. N doov038. 4 damow 152 [MNare)
[ dermow 25 S denow032 4 duns 053
deow s = durow 04D 5 dunp 54
(S demov 27 S damow041 S, danow 055
N demmowize 2 damow042 2 denoe056
>
w&m = |
EEAND  [Etuge (Fhag) = i
49,725 St Bitwap (49, 25) (W=16, H=16) | Device Type: DELTA 14 Prodact [Machine Tsge: TPOLG

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
INOEOOrooo® |

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.

Fie(F) um:(; View(V) Compile(C) Global Setings{G) CommunicationM) Took(T) Window(W) Help(H)
DFNSQOs nn dRE Ak 4k [ 8

AT E|[R AN O=E YOO W T | AAcA T AAA
\NOBNO®r 80080y |[F—=-—

[DELTA VFD C2000
Y2 Jecas stehom
ipeniry

@0 (@& (=)

X126, Y53 Device Type: DELTA VFD-C Inverex Mackine Type VFD-C KeyPod

51002

201477730

(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.

Communication Setting
TP Station Address 1 =

PCCOM Port [coM3 ]

B . -
oK | 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.

& DomoX® - Dekia TPEditor Se=
Fle) EGAE) View®V) Compie(T) ObjectsiO) Gloksl Settings(G) Commurication(M) Tock(T) ¥

DeBa0os s he dBE bk 3] Ak = ]

TaEE Vg ANSOmEIT 0N ® | pAAlTAald =i

NONO®roooey [[——=~—
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2. Edit the Main Page and Download to the Keypad
(1) In the 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 page to edit. This

keypad currently supports up to 256 pages.

E TR =T=
Fel) Eda) View) Compiet0

E————————
leHma DO f D& had Q -
RANZAOFS IO WE =
\NOENO®roo0el} | —==
=13 =y
— .
[T G e W WP N T T TR

(2) Inthe 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=mze¢Adew:: NOOOOrooGOBLy | |—— =

(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.

I -
I Refer Device —|
] J Frame Setting Mo Frame -

Font Setting B
Aliguroent Aigmleft v
:‘ In
r
a— —
oK | Caneel |

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 Appendix B-4
ACMD Modbus Comm Address List in this user manual.

Refer Device
Refer Device
© PLC o $ =
& VFD Absolute Addr. 2100

ol1j2)3]45] | __ox
wcD o | el2lslslAE | g,
<p|z|Fl.] 1]

TP Port COMI Close
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(4) Scale Setting. On the toolbar, click "t {0 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 - Fomt Setting

Scale Side [Mormaal Direction | || 18 Z

Valne Length 16 Bits - Main Seale ’5—

Maz Vale ’71[:0 Sub Scale 2
Min Value [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.

50

B to add a bar graph.

Bar Graph Sethng

(5) Bar Graph setting. On the toolbar, click

Eefer Device
Direction Setting
J |From Bottom to Top |
[Unsigned =]
“Value Length 16 Bis -
Max Value 5535 oK
Min Value 0 Cameel
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A. Refer Device: specifies the VFD communication port.

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

C. Value Length: determines the range of the maximum value and minimum value.

D. 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.

(6) Button ? . onthe toolbar, click L 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 e

to open the Button Setting dialog box.

Button Setting

Page Jnp Setting
Bntton Type PageNo Frame Setting Single Frame -
R Font Setting i -
Tent Alignment Bitrnap Alignment
r [Middle > || |migde ~|
" Function Key = [Middle ~| || |Micde ~|
r J Graph Input:
= g of
3 -
Curent State [ - [Nome]
Bitrnap Read
=]
=1 User Level 0 - Bitnap Clear
Erutton Text [ oK | |

Button Type: specifies the button’s functions.

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

a. Page Jump Setting: in the Button Type list, choose Page Jump to show the Page Jump
Setting.

b. 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.

=)
Toolx(Ty  Window(W) Help{H)
b '_"r Communication Settings(C)
28 Autoda |
il Fonction Ke [l ReDefine UpDown KexR) |
Page Bize(®) 3
Grid Betting(3) J
Language Setting(L) 3 |
= TP Fage
o
Boot Page

c. 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.

P&mon Setting
Constant Setting
Bution Type Constant Setting e Frame Setting Single Frame -
Font Setting 5x8 -
IWm.lm 2114 il I Text Alignment Bitmap Alignment
= —— fodde -] | [Misde <]
Ip e = = I [Moade | || [Midde =

Value Lengh 16Bis <] || rca | | Crphbpu

Value Type Unsigned hd
s
Cumrent § e £ [None]
‘unrent State: 0 <
Bitmap Read
I = || UserLevel o~ oot
Button Text [ oK J Gl |

Clock Display Setting: on the toolbar, click [ . 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 Time Setup on the keypad’s

menu. You can also specify the Frame Setting, Font Setting, and Alignment.

Clock Display Setting

FrmeSeting  [NoFome |
Font Setting Align Left -

Time &330ciation gt 548 =
o .
@ Tme " Day  Date
o
ok | Cancel

Multi-state bitmap. This object reads a bit’s property value from the PLC. It defines the image or text that

Multi-state bitmap: on the toolbar, click . Open a new page and click once in that window to add a

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  Vale
=l [None]
Bitmap Read
Bitmap Clear
Total States 2 j
Current State 0 - Text Inpat
H— [ Font Setting
l OK Cancel
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a8

Open a new blank page, and double-click on that window to display the Units Setting dialog box.

(9) Unit Measurement: on the toolbar, click

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

Metologs Tye -
Unit Name ms hd
a):4 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 g'
Refer Device
Write

I~ Fead

[~ Function Fey
—

Walve Type

Walve Length

Walue Setting
Integer Mumaber

Deriraal Munber
Lireit Seting
User Level -
Min Value 0 =3 0 -
Max Ve [65535

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 VFD-ED 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
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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.

(11) Download TP Page: Press Up / Down on the keypad to select PC Link menu item.
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. Then, the keypad displays “Receiving”. 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.

[==r-~]
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Chapter 10 Auto-tuning Process

10-1 Tuning in Easy Steps for IM
10-2 Tuning in Easy Steps for PM
10-3 Descriptions of Tuning Steps

10-4 Elevator Performance Fine-tuning
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10-1 Tuning in Easy Steps for IM

1. Basic Parameter Settings
Pr.00-02 Parameter Reset
Pr.00-14 Master Frequency Command Source
Pr.00-15 Operation Command Source
Pr.02-01-Pr.02-08 Multi-function Input Settings
Pr.02-11—-Pr.02-16 Multi-function Output Settings
2. Encoder Settings
Pr.10-00 Selection of Encoder
Pr.10-01 Encoder PPR
Pr.10-02 Encoder Input Type Setting
3. Motor Auto-tuning
(1) Motor Settings
Pr.00-09 Control Mode
Pr.01-00 Maximum Output Frequency
Pr.01-01 Motor’s Rated Frequency
Pr.01-02 Motor’s Rated Voltage
(2) Settings for Induction Motor (IM)
Pr.05-01 Motor Rated Current
Pr.05-02 Motor Rated Power
Pr.05-03 Motor Rated Speed
Pr.05-04 Number of Motor Poles
Pr.05-00 Motor Auto-tuning
4. Multi-step Speed Settings
Pr.04-00—Pr.04-15 Multi-step Speed Setting
Pr.01-12—Pr.01-19 Acceleration / Deceleration Time Setting
Pr.01-24—Pr.01-27. Pr.01-29, Pr.01-30 S-curve for Acceleration and Deceleration Time Settings
5. Elevator Related Parameters
Pr.11-01 Elevator Speed
Pr.11-02 Traction Sheave Diameter
Pr.11-03 Gear Ratio
Pr.11-04 Suspension Ratio
Pr.11-14 Motor Current at Acceleration
Pr.11-05 Mechanical Inertial Ratio
6. Trial Run
7. Elevator Performance Fine-tuning
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1.

Basic Parameter Settings
Pr.00-02 Parameter Reset
Pr.00-14 Master Frequency Command Source
Pr.00-15 Operation Command Source
Pr.02-01-Pr.02-08 Multi-function Input Settings
Pr.02-11-Pr.02-16 Multi-function Output Settings
Encoder Settings
Pr.10-00 Selection of Encoder
Pr.10-01 Encoder PPR
Pr.10-02 Encoder Input Type Setting
Motor Auto-tuning
(1) Motor Settings
Pr.00-09 Control Mode
Pr.01-00 Maximum Output Frequency
Pr.01-01 Motor’s Rated Frequency
Pr.01-02 Motor’s Rated Voltage
(2) Settings for Permanent Magnet Synchronous Motor (PM)
Pr.08-01 Motor Rated Current
Pr.08-02 Motor Rated Power
Pr.08-03 Motor Rated Speed
Pr.08-04 Number of Motor Poles
Pr.11-00 System Control
Pr.08-00 Motor Auto-tuning
Multi-step Speed Settings
Pr.04-00—Pr.04-15 Multi-step Speed Setting
Pr.01-12—Pr.01-19 Acceleration / Deceleration Time Setting

Chapter 10 Auto-tuning Process | VFD-ED

Pr.01-24—Pr.01-27. Pr.01-29, Pr.01-30 S-curve for Acceleration and Deceleration Time Settings

Elevator Related Parameters
Pr.11-01 Elevator Speed

Pr.11-02 Traction Sheave Diameter
Pr.11-03 Gear Ratio

Pr.11-04 Suspension Ratio

Pr.11-14 Motor Current at Acceleration
Pr.11-05 Mechanical Inertial Ratio

6. Trial Run

Elevator Performance Fine-tuning
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10-3 Descriptions of Tuning Steps
10-3-1 Basic Parameter Settings

Pr.00-02 Parameter Reset

Press © s

Press © <

Set Pr.00-02=9 or 10: Reset all parameters to the default. If the keypad is locked by a
password, enter the password to reset to the default. The password is also erased.

Pr.00-14 Master Frequency Command Source

Press © =

Press © ="
Setting values:

1: RS-485 serial communication or digital keypad (KPC-CCO01)

2: External analog input (See Pr.03-00)

3: Digital terminal inputs

4: Direct docking mode only, contact Delta for more information.
Determines the drive’s master frequency source.

Pr.00-15 Operation Command Source

Press © <
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Press © s

Setting values:

controller)

1: External terminals (work with controller)
2: RS-485 serial communication or digital keypad (KPC-CCO01) (does not work with

Pr.02-01-Pr.02-08 Multi-function Input Settings

Press © I~

Press © <"

Setting value:
0: No function
: Multi-step speed command 1
: Multi-step speed command 2
: Multi-step speed command 3
: Multi-step speed command 4
: Reset
: JOG command
: Acceleration/deceleration speed inhibit

© 00 N O O & WN =

10: EF input (Pr.07-28)

11: Reserved

12: Stop output

13-14: Reserved

15: AUI1 operation speed command
16: Reserved

17: AUI2 operation speed command
18: Emergency Stop (Pr.07-28)
19-23: Reserved

24: FWD JOG Command

25: REV JOG Command

. First, second acceleration/deceleration time
: Third, fourth acceleration/deceleration time

The default value of Pr.02-08 is 40 (Enable Drive). If you do not need this function (does
not work with controller), set the setting value to 0.
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26: Reserved

27: ASR1/ASR2 selection

28: Emergency stop (EF1) (motor coasts to stop)
29-30: Reserved

31: High torque bias (according to Pr.07-21)
32: Middle torque bias (according to Pr.07-22)
33: Low torque bias (according to Pr.07-23)
34-37: Reserved

38: Disable writing to EEPROM

39: Torque command direction ( 0 is positive direction)
40: Enable drive function

41: Magnetic contactor detection

42: Mechanical brake 1

43: EPS function (Emergency Power System)
44: Mechanical brake 2

45-51: Direct docking mode only

53: Terminal leveling signal for direct docking
54: Power failure signal

55: Manual emergency deceleration

56: Automatic emergency deceleration

57: Brake torque test action signal

59: AFE fault

Pr.02-11—-Pr.02-16 Multi-function Output Settings

Press

Press

00

Setting value:
0: No function
. Indication during operation
: Operation speed reached
: Desired frequency 1 reached (Pr.02-25, Pr.02-26)
: Desired frequency 2 reached (Pr.02-27, Pr.02-28)
: Zero Speed (Frequency command)
: Zero speed with stop (Frequency command)
: Over-torque (OT1) (Pr.06-05—Pr.06-07)
: Over-torque (OT2) (Pr.06-08—Pr.06-10)
: Drive is ready

© 00 N O O W N =
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10: User-defined low-voltage detection (LV)

11: Malfunction indication

12: Mechanical brake release (Pr.02-29, Pr.02-30, Pr.02-37)
13: Overheat (Pr.06-14)

14: Brake transistor signal

15: Motor-controlled magnetic contactor output
16: Slip error (oSL)

17: Malfunction indication 1

18: Reserved

19: Brake transistor output error

20: Warning output

21: Over-voltage warning

22: Over-current stall prevention warning

23: Over-voltage stall prevention warning

24: Operation mode indication (Pr.00-15=1)

25: Forward command

26: Reverse command

27: Output when current = Pr.02-33

28: Output when current < Pr.02-33

29: Output when frequency = Pr.02-34

30: Output when frequency < Pr.02-34

31: Power generation direction and status verification
32: Power generation direction

33: Zero speed (actual output frequency)

34: Zero speed with Stop (actual output frequency)
35: Fault output option 1 (Pr.06-22)

36: Fault output option 2 (Pr.06-23)

37: Fault output option 3 (Pr.06-24)

38: Fault output option 4 (Pr.06-25)

39: Reserved

40: Speed reached (including zero speed)

41: Reserved

42: STO Output Error

43-44: Direct Docking Mode only

45: Reserved

46: Retrying after a fault has occurred indication
47: Direct Docking Mode only

48: Control output of MPSCC (Motor Phase Short Circuit Contactor)
49: Emergency power mode action

50: Speed reached Pr.02-34

51: Brake torque test finished

52: AFE reset
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10-3-2 Encoder Settings

Speed feedback card selections: See Chapter 7 Speed Feedback Card Selection. Delta provides
three types of PG cards, including EMED-PGABD-2, EMED-PGHSD-3, and EMED-PGHSD-4.

Pr.10-00 Selection of Encoder

- - © " -

Press © I~

L) When you set Pr.10-02 to 3, 4 or 5, you can set Pr.10-00 only to 0, 1 or 2, and you cannot
use 3, 4, 5 and 6.

When you set Pr.10-00 to 3, the encoder has one sine and one cosine signal for each
revolution. The signal must be: 0.75-1.2 Vpp for the amplitude with phase angle 90°+5 elec.
(E.g. ERN 1185 ERN 1387)

When you set Pr.10-00 to 4 or 6, wait for two seconds after applying the power before
executing the RUN command.

When you set Pr.10-00 to 5, you must set Pr.08-09 to 360.

Detection of the magnetic pole:

(1) 1 or 5: The AC motor drive outputs a short circuit to detect the position of the magnetic
pole. At this moment, the motor generates a little noise.

(2) 2: The AC motor drive detects the position of the magnetic pole with the UVW encoder
signal.

(3) 3: The AC motor drive detects the position of the magnetic pole with the sine encoder
signal.

(4) 4 or 6: The AC motor drive detects the position of the magnetic pole with the
communication encoder signal.

The table below shows the correspondence among encoder, PG card and auto-tuning

TS;%'SR%'Q PG Signal Type App"iazg"es'ic_;_ Card | pr0g-00=1 | Pr.08-00=3
Pr.10-00=1 AB.Z EMED-PGAB/ABDx N/A N/A
Pr10-00=2 | A B,Z+U V, W EMED-PGABD- x Rong Rolling test*"

SIN/COS + Sinusoidal Roling PrF'Q"'i?]g oo
Pr.10-00=3 (e.g. ERN1185, EMED-PGHSD-x oling | JRoling test™
ERN1387) es r.11-00 Bito=1:
Static test*’
SIN/COS + Endat 2.1 Dynamic
Pr10-00=4 | (e.g. ECN1313, EMED-PGSD-x e Static test*!
ECN413)
Pr.10-00=5 SINICOS EMED-PGHSD-x N/A N/A
_ SIN/COS + Hiperface Dynamic . 1
Pr.10-00=6 (e.9. SRS50/60) EMED-PGHSD-x test*! Static test

*1 Static: Brake engaged, no motor running. Dynamic: Brake released, motor rotates less than one revolution.
Rolling: Brake released, motor rotates more than one revolution.
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Pr.10-01 Encoder PPR

Press © =

Press © <

Sets the encoder pulses per revolution (PPR).

Pr.10-02 Encoder Input Type Setting

Press © "

Press © ="

When you set Pr.10-00 to 3, 4, 5 or 6, you can set Pr.10-02 only to 0, 1 or 2, and you cannot
use 3, 4 and 5.

You must enter the correct pulse type for stable control.

It is suggested that you set Pr.10-02 to 1 first. When fault code PGF1 occurs or the motor
does not run, set it to 2.

10-9




Chapter 10 Auto-tuning Process | VFD-ED

10-3-3 Motor Auto-tuning
10-3-3-1 Motor Settings

Pr.00-09 Control Mode

Press

@ ~

Press

@ ~

Mode selection:

Settings Control | Applicable Speed | Energy- | Tuning Ride gc‘))r?t? gl Pal:nac:ltﬁc:azer Basic Speed

Mode | Motor Type | Feedback | savings | Difficulty | Comfort Range Tuning Control Control

. VIF Voltage

0 V/IF IM Low Low Normal 1:50 control control
1| vrPG IM v | Medium | Medium | Normal 1:50 v |Frequency Frequency

control control

2 | svc IM Medium | Medium | Normal 1:50 v Voltage | Voltage

control control
. . . Vector |Frequency

3 FOCPG M Vv High High Good 1:1000 Vv control control
. . . Vector |Frequency

8 FOCPM PM Vv High High Good 1:1000 Vv control control

Determines the AC motor drive control method.

0: You can set the V/F ratio as required and control multiple motors simultaneously.
1: You can use a PG card with an Encoder for close-loop speed control.

2: Use auto-tuning for optimal settings of the control parameters.

3: To increase torque and the accuracy of the speed control (1:1000).
8: To increase torque and the accuracy of the speed control (1:1000). This setting is for use
only with permanent magnet motors. The other settings are for use with induction motors.

Pr.01-00 Maximum Output Frequency

Press © I~

Press © <"

Determines the AC motor drive maximum output frequency, ranging from 5-299 Hz.
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Pr.01-01 Motor’s Rated Frequenc

Press © <

Press © I~

Set this parameter according to the rated frequency on the motor nameplate. If the motor is
60 Hz, set this parameter to 60. If the motor is 50 Hz, set it to 50.

Pr.01-02 Motor’s Rated Voltage

Press © I~

Press © <

Set this parameter according to the rated voltage on the motor nameplate. If the motor is 220
V, set this parameter to 220.0. If the motor is 200 V, set this parameter to 200.0.
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10-3-3-2 Settings for Induction Motor (IM)

Pr.05-01 Motor Rated Current

Press © "

Press © s

Set this value according to the rated motor frequency from the motor nameplate.

Pr.05-02 Motor Rated Power

Press © <"

Press © "

Set the rated power of the motor. The default is the power of the drive.

Pr.05-03 Motor Rated Speed

Press © s~

Press © "

Sets the motor rated speed from the value on the motor nameplate.
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Pr.05-04 Number of Motor Poles

Press © <

Press © I~

Sets the number of motor poles (must be an even number).

Pr.05-00 Motor Auto-tuning

Press © <

-d

Position the elevator near the middle floors before auto-tuning.
Motor auto-tuning:
Set Pr.05-00 to 1 or 2, and then press the RUN key on the digital keypad KPC-CCO01
(Pr.00-15=2) to start auto-tuning. Or when the drive is in manual mode (inspection), run the
upward operation or downward operation (Pr.00-15=1) to start auto-tuning immediately. In
the process of auto-tuning, an “Auto tuning” warning continuously displays on the digital
keypad until it is finished.
Pay attention to the following notes when Pr.05-00=1 (dynamic test):
1. Make sure that all the drive parameters are set to defaults and the motor wiring is correct.
2. Make sure the motor is not loaded before auto-tuning, and that the shaft is not connected
to any belt or gear motor. Set this parameter to 2 if you cannot separate the motor from
the load.
3. Enter the correct values for Pr.01-01, Pr.01-02, Pr.05-01, Pr.05-02, Pr.05-03 and Pr.05-
04. Refer to motor capacity to set the acceleration/deceleration time.
4. After auto-tuning is finished, check if Pr.05-05—Pr.05-09 all have values.
5. Equivalent circuit diagram:
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| Rs
Lx
=W
T Pr.05-06 Pr.05-09
A ng § Rr
l Pr.05-08 Pr.05-07

Equivalent circuit for VFD-ED Series

NOTE:

® In torque/vector control mode, do not run motors in parallel.

® Do not use torque/vector control mode if the motor rated power exceeds the rated
power for the AC motor drive.

® The no-load current is usually 20-50% of the rated current.

® The rated speed cannot be larger or equal to 120 f/p (f: output frequency Pr.01-01, p:
Number of Motor Poles Pr.05-04).

® After auto-tuning is finished, activate the drive again to make it operate when the auto-
tuning command source is the external terminal.
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10-3-3-3 Settings for Permanent Magnet Synchronous Motor (PM)

Pr.08-01 Motor Rated Current

Press © I~

Press © s

Sets according to the motor rated current as indicated on the motor nameplate.

Pr.08-02 Motor Rated Power

Press © ="

Press © "

Sets the motor rated power. The default is the power of the drive.

Pr.08-03 Motor Rated Speed

Press © =

Press © =

Sets the motor rated speed according to the motor nameplate.
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Pr.08-04 Number of Motor Poles

Press © <

Press © O~

Sets the number of motor poles (must be an even number).

Pr.11-00 System Control

Press © "

Press © <"

When Bit 9=1, PGHSD-x with load static PG origin auto-tuning function is enabled. This
function is valid only when the mechanical brake is in engaged status.

Pr.08-00 Motor Auto-tuning

Press © s

Press © <

Position the elevator near the middle floors before auto-tuning.

Auto-tuning process: 2, and then 1 or 3.

Motor auto-tuning:
Set Pr.08-00 to 1 to 3, and then press the RUN key on the digital keypad KPC-CCO01 (Pr.00-
15=2) to start auto-tuning. Or when the drive is in manual mode (inspection), run the upward
operation or downward operation (Pr.00-15=1) to start auto-tuning immediately. In the
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process of auto-tuning, an “Auto tuning” 