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Preface

Thank you for choosing ABM’s high-performance PDC Series. The PDC Series is manufactured with
high-quality components and materials and incorporate the latest microprocessor technology
available.

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

manual at hand and distribute to all users for reference.

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

PLEASE READ PRIOR TO INSTALLATION FOR SAFETY.

/\ e

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

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

Never reassemble internal components or wiring.

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

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

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

7. PDC series shall NOT be used for life support equipment or any life safety situation.



/\ T

1.

DO NOT use Hi-pot test for internal components. The semi-conductor used in the AC motor
drive is easily damaged by high-pressure.

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

Only qualified personnel are allowed to install, wire and maintain AC motor drive.

/\ e

Some parameter settings will cause the motor to run immediately after applying power.

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

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

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

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

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

models).
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Chapter 1 Introduction

1.1 Receiving and Inspection

This PDC AC motor drive has gone through rigorous quality control tests at the factory before

shipment. After receiving the AC motor drive, please check for the following:

[ ] Check to make sure that the package includes an AC motor drive, the User

Manual/Quick Start and CD, dust covers and rubber bushings.

u Inspect the unit to assure it was not damaged during shipment.

| Make sure that the part number indicated on the nameplate corresponds with the part

number of your order.

1.1.1 Nameplate Information

Example for 1HP/0.75kW 3-phase 230V AC motor drive

//'
AC Drive Model >
Input Spec. >
Output Spec. >
—>

Output Frequency Range

Serial Number & Bar Code ——pp»

Software Version >

MODEL: PDC-12.022-A

INPUT : 1PH 200-240V 50/60Hz 24.0A
QUTPUT : 3PH 0-240V 11A 4 2KVA 2.2kW/3HP
FREQUENCY RANGE ; 0.1-400Hz

IR

02.01

830393004

@

LISTED
160K
IND, CONT, EQ.

0 N2326 c €

IINNIA0

12022-A0TE100001

|

-.\f-E-F-'l Greffenberger Anfrisbstechnik GmbH.

MADE 1M TA'AN

s

1.1.2 Model Explanation

PDC —-12. 007 - A

‘ I— Version Typ
Applicable motor capacity

002: 0,25 kW
004: 0,4 kW
007: 0,75 kW
015: 1,5kW
022: 2,2 kW

Mains input voltage

11: 115V Single Phase
32: 230V Three phase

Series Name PDC

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03

037: 3,7 kW
055: 5,5 kW
075: 7,5 kW
110: 11 kW

12: 230V Single Phase
34: 460V Three Phase
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Chapter 1 Introduction | PDC Series

1.1.3 Series Number Explanation

12007-A 0T 6 01

123

L Production number

Production week

Production year 2006

Internal ID

Model

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

1.1.4 Drive Frames

Frame | Powerrange Models
PDC-11/12/32.002-A, PDC-11/12/32/34.004-A,
A 0.25-2hp (0.2-1.5kW)
PDC-12/32/34.007-A, PDC-32/34.015-A
PDC-11.007-A, PDC-12.015-A,
B 1-5hp (0.75-3.7kW)
PDC-12/32/34.022-A, PDC-32/34.037-A
C 7.5-15hp (5.5-11kW) PDC-23/34.055-A, PDC-23/34.075-A,PDC-34.110-A

Please refer to Chapter 2.3 for exact dimensions.

1.2 Appearances

(Refer to chapter 2.3 for exact dimensions)

0.25-2HP/0.2-1.5kW (Frame A)

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

S

\\
AW

wo
A\

AEELLLN
W\

R
A
AN

-u

W
[TLrE

A\

Y
\
%\
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IEmiNOTE|

Models of frame C (7.5-15HP/5.5-11kW) are under development.

1.3 Preparation for Installation and Wiring

1.3.1 Remove Keypad

1.3.2 Remove Front Cover

Chapter 1 Introduction | PDC Series

Step 1 Step 2

1.3.3 Remove RST Terminal Cover

Frame B and Frame C

5,

.

4

|

iz

7

2 LSS LSS L S L LS

\
\
\ i

R
\

ez
-
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Chapter 1 Introduction | PDC Series
1.3.4 Remove UVW Terminal Cover

Frame B and Frame C

1.4 Lifting

Please carry only fully assembled AC motor drives to prevent machine damage.

1.5 Storage

The AC motor drive should be kept in the shipping carton or crate before installation. In order to
retain the warranty coverage, the AC motor drive should be stored properly when it is not to be used

for an extended period of time. Storage conditions are:

Store in a clean and dry location free from direct sunlight or corrosive fumes.
Store within an ambient temperature range of -20 C to +60 C.

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

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

1-4 Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03
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/"\ T

1.

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

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

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

When the AC motor drive is not used for a long time after installation on building sites or places

with humidity and dust, it's best to move the AC motor drive to an environment as stated above.

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03 1-5
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Chapter 2 Installation and Wiring

2.1 Ambient Conditions

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

Operation Air Temperature: -10 ~ +50°C (14 ~ 122°F)
-10 ~ +40°C (14 ~ 104°F) for side-by-side
mounting
Relative Humidity: <90%, no condensation allowed
Atmosphere pressure: 86 ~ 106 kPa
Installation Site Altitude: <1000m
Vibration: <20Hz: 9.80 m/s® (1G) max
20 ~ 50Hz: 5.88 m/s? (0.6G) max
Storage Temperature: -20°C ~ +60°C (-4°F ~ 140°F)
Transportation Relative Humidity: <90%, no condensation allowed
Atmosphere pressure: 86 ~ 106 kPa
Vibration: <20Hz: 9.80 m/s? (1G) max

20 ~ 50Hz: 5.88 m/s” (0.6G) max

Pollution Degree 2: good for a factory type environment.

/\ T

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

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

1. Mount the AC motor drive vertically on a flat vertical surface by using bolts or screws. Other
directions are not allowed.

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

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

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

in a space with bad ventilation.

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03 2-1



Chapter 3 Start Up | PDC Series

5.

When installing multiple AC motor drives in the same cabinet, they should be adjacent in a row

with enough space. When installing one AC motor drive below another one, use a metal

separation barrier between the AC motor drives to prevent mutual heating. Refer to figure below

for details.

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

heatsink.

Frame A Mounting Clearances

Option 1 (-10 to +50°C)

120mm Air FlowT

50mm L J]50mm

Frame B and C Mounting Clearances
Option 1 (-10 to +50°C)

2-2

A |

150mm Air FIowT
y

Option 2 (-10 to +40°C)

Option 2 (-10 to +40°C)

150mm]

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03



Chapter 3 Start Up | PDC Series

2.3 Dimensions

(Dimensions are in millimeter and [inch])
Frame A: PDC-11/12/32.002-A, PDC-11/12/32/34.004-A, PDC-12/32/34.007-A, PDC-32/34.015-A

72.0[2.83]
60.0 [2.36] 152.0 [5.98]
D) D ] o
isieis : e
-
o — Y
_ =
PN -
= S =
\v o| v, -
Q= —
& - g mEs)
/\ ~ )
g
[ [ @
= = =
\LGEDE u@

EEEEEEAET

i
 imiwiwlalalaia il
N

7.6[0.06]
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Chapter 3 Start Up | PDC Series
Frame B: PDC-11.007-A, PDC-12.015-A, PDC-12/32/34.022-A, PDC-32/34.037-A

>
100.0 [3.94] \qyg'
89.0 [3.50] s
Q ‘ “
f (C?E il i
! i D (D
m 1 [ C ) 1D
# C 1T 1 C ) IO
C T 1 D C > C IO
[T 1 D) 1D
5‘ 6‘ = : J)( )) [
= ™ S i ¢ ) C )
? g g — C D)
oo 1 ¢ D D
% F\I‘ C : (( >) : 2
| 3 =
Yo Yz Ys e B2 — %
D000 OO© e ——
Al T =
REIT=5E R IHEEE=1a
152.0 [5.98]
©
| ™
5 & —
i ™
Voo iz Yo or B2 — o
7
5.5 [0.22]
UNIT : mm(inch)
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Chapter 3 Start Up | PDC Series
Frame C: PDC-32/34.055A, PDC-32/34.075-A, PDC-34.110-A

130.0 [5.12] 169.2 [6.66]
116.0 [4.57]
S |z I
G ol g
L oo ol g ggl —=3q1
=]
— —
C D C [ D
C C [ D D
C — a—!
—_— —o il
C C O O
[ c— c—— c—)
[ c— N —— c—)
— — C [ C )]
5‘ < — CIHC I
| [ I | c— I e—)
o | 2 [ X | c—— I —)
0 ; CD I« D )
S| S [ c— )
| © U o < )
NN [ I e c— i S—)
S [anNe T Nei
(@) T D C [ D)
O C 1 C [ )]
(@) 1 D C [ J
O« 1 [
==l
O C [T [ D)
T [ G I G & N —
Y1 Vae Wis Y B2 — e
e pe=—
| |
Nl 1@ @[ [ind o=

6.5 [0.26]

5.5 [0.22]

9.8[0.38

5.5 [0.22]

diN Unit: mm [inch]
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Chapter 3 Start Up | PDC Series

PDC-KPO0O1
B 71.9[2.83]  28.8[1.14] 8.6[0.34] 52.4[2.06]
| |
- J P

9| ‘/\\‘ ~ ;D

1@ |5 € -

~o0om @ K3 | -

16.3[0.64] | 1.5[0.06] . 61.0[2.40]

8.1 [0.32]

m

2.4 Wiring

After removing the front cover, check if the power and control terminals are clear of debris. Be sure

to observe the following precautions when wiring.

[ | General Wiring Information

Applicable Codes
All PDC series are Underwriters Laboratories, Inc. (UL) and Canadian Underwriters
Laboratories (cUL) listed, and therefore comply with the requirements of the National Electrical

Code (NEC) and the Canadian Electrical Code (CEC).

Installation intended to meet the UL and cUL requirements must follow the instructions provided
in “Wiring Notes” as a minimum standard. Follow all local codes that exceed UL and cUL

requirements. Refer to the technical data label affixed to the AC motor drive and the motor

nameplate for electrical data.

The "Line Fuse Specification" in Appendix B, lists the recommended fuse part number for each
E-Series part number. These fuses (or equivalent) must be used on all installations where

compliance with U.L. standards is a required.

=> UL in preparation!
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Chapter 3 Start Up | PDC Series
2.4.1 Basic Wiring
[ | Make sure that power is only applied to the R/L1, S/L2, T/L3 terminals. Failure to comply

may result in damage to the equipment. The voltage and current should lie within the
range as indicated on the nameplate.
[ | Check the following items after completing the wiring:
1. Are all connections correct?
2. Noloose wires?

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

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

/\ TR

1.

All the units must be grounded directly to a common ground terminal to prevent electric shock,
fire and interference.

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

Make sure that the power is off before doing any wiring to prevent electric shocks.

Basic Wiring Diagrams

Users must connect wires according to the circuit diagrams on the following pages. Do not plug a

modem or telephone line to the RS-485 communication port or permanent damage may result.

Terminals 1 & 2 are the power supply for the optional copy keypad only and should not be used for

RS-485 communication.

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03 2-7



Chapter 3 Start Up | PDC Series
Figure 1 for models of PDC Series

PDC-11/12/32.002-A, PDC-11M12/32/34.004-A, PDC-12/32/34.007-A, PDC-32/34.015-A

Fuse/MFB[Mone Fuse Breaker)

R(LT )—c{;\o
o

S(L2)—O

T(L3) O

Recommended Circuit
Cwhen power supply

visturned OFF by a
i fault output

Factory s etting:
NPH Mode
i Factary
T[E]SW’ setting

PP
Please refer to Figure 3
forwiring of NPN

mode and PNP

mode.

*Don'tapplythe mainsvoltage directly

to above terminals

Factory setting:
AC| Mode
Alsr

[DIS Wz

Aci
ACIAVI switch
When switching to AV,
itindicates AVIZ

() Main circuit (power] terminals

DKLY 2=
1

-~

4~20mA | |

T

Brake
— lnit

Brake

—I:]resistnr

" Please use brake unit and/ar

i brake resistor depending on

Aatype and application
|

1+ 70

Fower supply
+10% 20md,
1AV

Master Frequency
Oto 10% 47k e

J ACS

Analog Signal Common "

ACM

EQ

_____________________________ + -
VRLT)
HS(L2)
IT(L3)
CE @
L HE
RO
(3 +24V
FyWh/stop T Mt
RE%YStop — Mo
Multi-step 1 - M3
hulti-step 2 — Mg
Wiulti- step 3 — M IS MCM
hulti-step 4 — M
DigitalSignaICnmmuné DM

8

Referto Control
Terminal Explanation

Factory setting:
Orive isin operation
48vE0mA

rAulti-function

J Fhotocoulper Qutput

Analog Multi-function Qutput
_ ¢ Terminal
. factory setting: Analog freg.
£ fourrent meter 0-10VDCI2mA

g Analog Signal commaon

R5-485
Serial interface
cReserved
CEY

CGMD

D S0G-

CEE+
cReserved
cReserved
cReserved

00 =4 30 (M e 0] P —

D Controlcircuitterminals ¢ .: Shielded leads & Cahle

* S8ingle-phase models can only use R{L1), S(L2)to be the.'power terminals.
* Single-phase power cannot be usedfor 3-phase models.
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Figure 2 for models of PDC Series
PDC-11.007-A, PDC-12.015-A, PDC-12/321022-A, PDC-32{34.037 -A,PDC-32/34 055-A
PDC-32134.075-A, PDC-34.110-A B e Tes IR

(optionah

Brake 1
) unit !
'Brake resktoroptiaah |
—

Fleas e use brake unit andfor
i+ brake resistor depending an
! type and application

Fuse/MFEMone Fuse Breaker

RILH—G B :
S¢L2) c;:?:
TrL3) i o

éHecummendedEircuit
vunhen power supply
‘i turned OFF by a

Feferto Control
Termin al Explanation

FD/Stop

REW/S Mid Factorysetting:
Factory setting: L iz Drive iz inaparation
HMFH Mode Factony hulti-step 1 = M AEE0mA
nﬂﬂp;,if seHing Multi: s tep 2 0 et L, Multi-fu ction
i- [T Fhotocoulper Qutput
Py hulti-=tep3 P WS
el Fer fo Fi b i- ; ;
fofirs.if.i:; i;NDPﬁ:gHFE Multi-=tepd T — M6 . ;_'I-‘_l:ranl.lciugarlmu fi-function Output
Digital Signal Commoni : R
mageann’PHF‘ = 2 =" ocs : 1 factory setting: Analogfreq.
s v E i1 fourrent meter 0~ 10D G2 mA
DE® |
hon'tapplythe mains voltage directhy = analoa Sianal common
to above terminals. @E ) a=1
, e saiel
Factory setting: 3 i |Powersupply
REiMede Po[+10vZOmA
g 568 2 ——— Al RS-485
,[E]SW‘? flaster Frequency Serial interface
AcH 4~20md ]'3"f°"'3"-‘4?*<ﬁ 1:Resemed
AC I AN switch et A 2:EY
When switching to ANV F3GHD
itindicates AvIzZ _ ACnf " 2523;
Analog Signal Common ' E@ E;Resem’ed
F:Rezemed
] =

@ fdain circuit (power)terminals

O Control circuit terminals

‘Resened

© " Shielded leads &Cable

*Single-phase models can only use RiL1), S(L2)to he the power terminals.
*Single-phase power cannot he used for 3-phase models.
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Chapter 3 Start Up | PDC Series
Figure 3 Wiring for NPN mode and PNP mode

NPN Mode
NPN
T[ﬂlsm )
PNP FWD/STOP 55
REV/STOP __
o ©
Multi-step1
Factory _ © o
setting Multi-step 2 5
Multi-step3
O ©
Multi-step 4
0 © v
Digital Signal Common .

*Don't apply the mains voltage directly

to above terminals.

Y

PNP Mode
NPN
HE]Swl
PNP ;
FWD/STOP '
5 © :
REV/STOP :
O O '
Multi-step 1 :
Factory _ O © ;
setting Multi-step 2 55 .
Multi-step3
Multi-step 4 .
O

Digital Signal Common :

* Don't apply the mains voltage directly

to above terminals.

2-10
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2.4.2 External Wiring

Power Supply

)

)

O
FUSE/NFB
@)

Magnetic
contactor

Input AC
Line Reactor

Zero-phase
Reactor

‘ EMI Filter
—O O
R/L1 S/L2
/T VIT2
Lo o

Zero-phase
Reactor

Output AC
Line Reactor

Chapter 3 Start Up | PDC Series

ltems Explanations
Power Please follow the specific power
suppl supply requirements shown in
pply Appendix A.
There may be an inrush current
during power up. Please check the
ngﬁéﬁgﬁ chart of Appendix B and select the
P correct fuse with rated current. Use of
an NFB is optional.
Maanetic Please do not use a Magnetic
cong’][actor contactor as the 1/0 switch of the AC
(Optional) motor drive, as it will reduce the
P operating life cycle of the AC drive.
Used to improve the input power
factor, to reduce harmonics and
provide protection from AC line
disturbances- (surges, switching
:_r}putéAC ¢ spikes, short interruptions, etc.). AC
(CI;]etior?:I(): OF lline reactor should be installed when
P the power supply capacity is 500kVA
or more and exceeds 6 times the
inverter capacity, or the mains wiring
distance < 10m.
Zero phase reactors are used to
Zero-phase reduce radio noise especially when
React%r audio equipment is installed near the
(Ferrite Core inverter. Effective for noise reduction
Common on both the input and output sides.
Choke) Attenuation quality is good for a wide
(Optional) range from AM band to 10MHz.
P Appendix B specifies the zero phase
reactor. (RF220X00A)
: To reduce electromagnetic
I(EOM Itif(ljltlearl) interference, please refer to Appendix
P B for more details.
Brake Used to reduce the deceleration time
resistor of the motor. Please refer to the chart
: in Appendix B for specific brake
(Optional) resistors.
Motor surge voltage amplitude
(L)iﬁtepllf\:[eAagtor depends on motor cable length. For
: applications with long motor cable
(Optional)

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03
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2-12

2.4.3 Main Terminals Connections

Terminal Symbol Explanation of Terminal Function

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

AC drive output terminals for connecting 3-phase
U/T1, VIT2, WIT3

induction motor

+/B1~ B2 Connections for Brake resistor (optional)
+/B1, - Connections for External Brake unit (BUE series)
@ Earth connection, please comply with local regulations.

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

Connect these terminals (R/L1, S/L2, T/L3) via a non-fuse breaker or earth leakage
breaker to 3-phase AC power (some models to 1-phase AC power) for circuit protection.
It is unnecessary to consider phase-sequence.

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

Do NOT run/stop AC motor drives by turning the power ON/OFF. Run/stop AC motor
drives by RUN/STOP command via control terminals or keypad. If you still need to

run/stop AC drives by turning power ON/OFF, it is recommended to do so only ONCE
per hour.

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

Control circuit terminals (U/T1, VIT2, W/T3)

When the AC drive output terminals U/T1, V/T2, and W/T3 are connected to the motor
terminals U/T1, V/T2, and W/T3, respectively, the motor will rotate counterclockwise (as
viewed on the shaft end of the motor) when a forward operation command is received.

To permanently reverse the direction of motor rotation, switch over any of the two motor
leads.

running

@ (fa Forward
\r

DO NOT connect phase-compensation capacitors or surge absorbers at the output
terminals of AC motor drives.
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[ ] With long motor cables, high capacitive switching current peaks can cause over-current,
high leakage current or lower current readout accuracy. To prevent this, the motor cable
should be less than 20m for 3.7kW models and below. And the cable should be less
than 50m for 5.5kW models and above. For longer motor cables use an AC output
reactor.

| Use a well-insulated motor, suitable for inverter operation.

Terminals [+/B1, B2] for connecting brake resistor
Brake resistor/unit(optional)
Refer to Appendix B for the use of

BUE special brake resistor/unit
....... ..........
O O O
+/B1 B2 -(minus sign)

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

u If the AC motor drive has a built-in brake chopper (frame B and frame C), connect the
external brake resistor to the terminals [+/B1, B2].

| Models of frame A don’t have a built-in brake chopper. Please connect an external
optional brake unit (BUE-series) and brake resistor. Refer to BUE series user manual for
details.

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

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

WARNING!

Short-circuiting [B2] or [-] to [+/B1] can damage the AC motor drive.
Grounding terminals (@)

[ ] Make sure that the leads are connected correctly and the AC drive is properly grounded.
(Ground resistance should not exceed 0.1(2.)
Use ground leads that comply with local regulations and keep them as short as possible.
[ ] Multiple PDC units can be installed in one location. All the units should be grounded
directly to a common ground terminal, as shown in the figure below. Ensure there are
no ground loops.
O O X

excellent good not allowed
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2.4.4 Control Terminals

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

NPN Mode PNP Mode beM
+24 O+
e s Ao
L ! Jalaler
T L I (L0
multi-input A }7( ‘ ! MT";::T’]'i’;lF;‘IJ‘ | h ) : |
terminal | 1 | ! | o
! | . T 1 —
" m— et vy = i g =
AL £ I A A L
} A A : ‘ I 4 A: I
| ! | 1 1 T I
| | : | 1 1
| } ! 1 1
: € ____XY L D
-3 +24V
DCM Internal Circuit ) .
Internal Circuit

Terminal symbols and functions

Terminal Terminal Eunction Factory Settings (NPN mode)
Symbol ON: Connect to DCM
ON: Run in MI1 direction
MI1 Forward-Stop command OFF: Stop acc. to Stop Method
ON: Run in MI2 direction
MI2 Reverse-Stop command OFF: Stop acc. to Stop Method
MI3 Multi-function Input 3
. . Refer to Pr.04.05 to Pr.04.08 for programming
MI4 | Multi-function Input 4 the Multi-function Inputs.
_ _ ON: the activation current is 16mA.
MIS Multi-function Input 5 OFF: leakage current tolerance is 10 1 A.
MI6 Multi-function Input 6
+24V | DC Voltage Source +24VDC, 20mA used for PNP mode.
DCM | Digital Signal Common glc())rcrj]:on for digital inputs and used for NPN
Multi-function Relay output
RA (N.O.) a youp Resistive Load:
5A(N.O.)/3A(N.C.) 240VAC
5A(N.O.)/3A(N.C.) 24VDC
RB Multi-function Relay output Inductive Load:
(N.C.)b 1.5A(N.O.)/0.5A(N.C.) 240VAC
1.5A(N.O.)/0.5A(N.C.) 24VDC
Refer to Pr.03.00 for programmin
RC Multi-function Relay common Prog d
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Terminal Terminal Function Factory Settings (NPN mode)
Symbol ON: Connect to DCM
Maximum 48VDC, 50mA
Refer to Pr.03.01 for programming
MO1-DCM Max: 8vdc
Multi-function Output 1 % hol
ulti-function Outpu
MO1 (Photocoupler) b
]
A A [< Iy
MCMc _I_
internal circuit =
MCM | Multi-function output common| Common for Multi-function Outputs
+10V | Potentiometer power supply | +10VDC 20mA
Analog voltage Input
—" Avicireuit Impedance: 47kQ
W Resolution: 10 bits
Range: 0~10VvDC =
AVI g\cﬂ = 0 ~ Max. Output Frequency
(Pr.01.00)
ACM Selection: Pr.02.00, Pr.02.09, Pr.10.00
> , —— Set-up: Pr.04.14 ~ Pr.04.17
T internal circuit
Analog current Input
1ac) ACI circuit Impedance: 250Q
M\ Resolution: 10 bits
Range: 4 ~20mA =
ACI . L 0 ~ Max. Output Frequency
@) (Pr.01.00)
Selection: Pr.02.00, Pr.02.09, Pr.10.00
Set-up: Pr.04.18 ~ Pr.04.21
TACM internal circuit
Analog output meter
ACM circuit Oto 10V, 2mA
D » AR Impedance: 20kQ
AEM Output current 2mA max
& T Osiontiometer | ResoIlution: 8 bits
T Max. 2mA Range: 0~10VDC
Function: Pr.03.03 to Pr.03.04
internal circuit ACM
AcM | Analog control signal Common for AVI, ACI, AFM
(common)

Control signal wiring size: 18 AWG (0.75 mm?) with shielded wire.
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Analog input terminals (AVI, ACI, ACM)

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

| If the analog input signals are affected by noise from the AC motor drive, please connect

a capacitor (0.1 # F and above) and ferrite core as indicated in the following diagrams:

G AVI/ACI

q > ACM

ferrite core

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

components to avoid contact bounce.

Digital outputs (MO1, MCM)

| Make sure to connect the digital outputs to the right polarity, see wiring diagrams.

u When connecting a relay to the digital outputs, connect a surge absorber or fly-back
diode across the coil and check the polarity.

General

| Keep control wiring as far away as possible from the power wiring and in separate
conduits to avoid interference. If necessary let them cross only at 90° angle.

[ ] The AC motor drive control wiring should be properly installed and not touch any live
power wiring or terminals.

IEmiNOTE|
|

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

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

Damaged insulation of wiring may cause personal injury or damage to circuits/equipment if it comes

in contact with high voltage.

2.4.5 Main Circuit Terminals

Frame A: PDC-11/12/32.002-A, PDC-11/12/32/34.004-A, PDC-12/32/34.007-A,
PDC-32/34.015-A

T 1 ——— [ 1
L} w

i 1 P Control Terminal 1
Slalayl |
i RN
I m[e2o}
i T 0] P Control Terminal 2
@@@@@@@@@@@@@J H
il il
=

& &)

Control Terminal 1:
Torque: 5kgf-cm (4.4 Ibf-in)
Wire Gauge: 12-24 AWG (3.3-0.2mm?)

Control Terminal 2:
Torque: 2kgf-cm (2 Ibf-in)
Wire Gauge: 16-24 AWG (1.3-0.2mm?)

Power Terminal:

Torque: 14 kgf-cm (12 Ibf-in)

Wire Gauge: 12-14 AWG (3.3-2.1mm?)
Wire Type: Copper only, 75°C
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NOTE: No T/L3 terminal on 1-phase models
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Frame B
PDC-11.007-A, PDC-12.015-A, PDC-12/32/34.022-A, PDC-32/34.037-A

_@J A= @
BN
Ny Ao U &

(] )
Oy ORIN OFAILT %E

f O

[]

[

2 =
7
NPN
] } a| ——p Control Terminal 1
EEE)| [

r PP
@@@‘l |

i T
lecececooo2202 I mmm

il [0
V1 V12 Vs Ve B2 —

BN EN EEE)

@, L ] L ] L

=t llnl

P Control Terminal 2

[o] o]

I
&

Control Terminal 1:
Torque: 5kgf-cm (4.4 Ibf-in)
Wire Gauge: 12-24 AWG (3.3-0.2mm?)

Control Terminal 2:
Torque: 2kgf-cm (2 Ibf-in)
Wire Gauge: 16-24 AWG (1.3-0.2mm?)

Power Terminal:

Torque: 18 kgf-cm (15.6 Ibf-in)

Wire Gauge: 8-18 AWG (8.4-0.8mm?)

Wire Type: Copper only, 75°C

NOTE: No T/L3 terminal on 1-phase models
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Frame C
PDC-32/34.055-A, PDC-32/34.075-A, PDC-34.110-A

[

=} )
OrgptORN OFAl |

©

L
E{Eﬁlu ] 1 _
98 = J\\/ P Control Terminal 1
H#“ D“@ﬂ@u@”}ﬁm » Control Terminal 2

\u Uy Yoz Wey ‘4‘]7/
EEeeEl

I N I N
- ]77

s B

Control Terminal 1:
Torque: 5kgf-cm (4.4 Ibf-in)
Wire Gauge: 12-24 AWG (3.3-0.2mm?)

Control Terminal 2:
Torque: 2kgf-cm (2 Ibf-in)
Wire Gauge: 16-24 AWG (1.3-0.2mm?)

Power Terminal:

Torque: 30 kgf-cm (26 Ibf-in)

Wire Gauge: 8-16 AWG (8.4-1.3mm?)
Wire Type: Copper only, 75°C
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Switch to ON for 50Hz

Switch to ON for free run to stop

Switch to ON for setting frequency
source to ACI (P 02.00=2)

AVITY
ACH

i‘.) | Al P

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03

» Keypad mounting port

Mounting port for
extension card

ACI terminal
ACI/AVI2 switch

NPN/PNP

RS485 port (RJ-45)
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2.6 RFI Jumper

Main power isolated from earth:

If the AC motor drive is supplied from an isolated power (IT power), the RFI jumper must be cut off.
Then the RFI capacities (filter capacitors) will be disconnected from ground to prevent circuit
damage (according to IEC 61800-3) and reduce earth leakage current. Refer to the following figures

for the position of RFI jumper.

Frame A Frame B Frame C
(on the top) (at'the right.slde) (at the left side)

/\ e

1. After applying power to the AC motor drive, do not cut off the RFI jumper. Therefore, please
make sure that main power has been switched off before cutting the RFI jumper.

2.  The gap discharge may occur when the transient voltage is higher than 1,000V. Besides,
electro-magnetic compatibility of the AC motor drives will be lower after cutting the RFI jumper.

3. Do NOT cut the RFI jumper when main power is connected to earth.

4.  The RFI jumper cannot be cut when high voltage tests are performed. The mains power and
motor must be separated if high voltage test is performed and the leakage currents are too high.

5.  To prevent drive damage, the RFI jumper connected to ground shall be cut off if the AC motor
drive is installed on an ungrounded power system or a high resistance-grounded (over 30 ohms)

power system or a corner grounded TN system.
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2.7 Connected the DC BUS of the AC Motor Drives in Parallel

1. The AC motor drives can absorb mutual voltage that generated to DC bus when
deceleration

Enhance brake function and stabilize the voltage of the DC bus

The brake module can be added to enhance brake function after connecting in parallel

Only the same power system can be connected in parallel

o > DN

It is recommended to connect 5 AC motor drives in parallel (no limit in horsepower)

power should be applied at the same time
(only the same power system can be connected
in parallel)

Power 115/208/220/230/380/440/480
(depend on models)

@) (@
OB1] B2
1) [ [
Brake D
module —O
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Chapter 3 Start Up

3.1 Preparations before Start-up

Carefully check the following items before proceeding.
[ ] Make sure that the wiring is correct. In particular, check that the output terminals U/T1,

V/T2, W/T3 are NOT connected to power and that the drive is well grounded.

u Verify that there are no short-circuits between terminals and from terminals to ground or
mains power.

[ | Check for loose terminals, connectors or screws.

[ ] Verify that no other equipment is connected to the AC motor.
Make sure that all switches are OFF before applying power to ensure that the AC motor
drive doesn’t start running and there is no abnormal operation after applying power.
Make sure that the front cover is correctly installed before applying power.
Do NOT operate the AC motor drive with humid hands.

[ ] Check the following items after applying power: The display without digital keypad should

be as following.

@®READY RUN @FAULT

. »
When power is applied, LED ,READY" should
light up as shown above.

u The display with digital keypad should light up as follows (normal status with no error)

When power is ON, it will display ,F 0.0" and LED
.S TOP* and ,FWD" should light up.

- If the drive has built-in fan, it should run. The factory setting of Fan Control
Pr.03.11=0 (Fan always on).
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3.2 Operation Method

Refer to 4.2 How to operate the digital keypad and chapter 5 parameters for setting. Please choose
a suitable method depending on application and operation rule. The operation is usually done as
shown in the following table.

Operation
Command Source

Keypad @@

Operation Method Frequency Source

S MI3 Parameter

5 o oM|4 setting: External terminals
Operate from 04-05:1 0 input:
external signal oDCM 04.06=11 MI1-DCM

MI2-DCM

AVI, ACI

3.3 Trial Run

After finishing checking the items in “3.1 preparation before start-up”, you can perform a trial run.

The factory setting of the operation source is from the external terminal (Pr.02.01=2).

1. After applying power, verify that LED “Ready” is on and both of LED RUN and FAULT is off.

2. Both MI1-DCM and MI2-DCM need to connect a switch.

3. Please connect a potentiometer among AVI, 10V and DCM or apply power 0-10Vdc to AVI-
DCM.

4. Setting the potentiometer or 0-10Vdc power to less than 1V.

5. Setting MI1=0n for forward running. And if you want to change to reverse running, you
should set MI2=0n. And if you want to decelerate to stop, please set MI1/MI2=0ff.

6. Check following items:
W Check if the motor direction of rotation is correct.
M Check if the motor runs steadily without abnormal noise and vibration.

B Check if acceleration and deceleration are smooth.

If you want to perform a trial run by using digital keypad, please operate by the following steps.
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[ | Connect digital keypad to AC motor drive correctly.

[ | After applying the power, verify that LED display shows F 0.0Hz.

[ Set Pr.02.00=0 and Pr.02.01=0. (Refer to chapter 4 operation flow for detail)

[ | Press @ key to set frequency to around SHz.

[ ] Press key for forward running. And if you want to change to reverse running, you

should press @ in :v""n:m' page. And if you want to decelerate to stop,

STOP
RESET

please press key.

u Check following items:

B Check if the motor direction of rotation is correct.
W Check if the motor runs steadily without abnormal noise and vibration.

B Check if acceleration and deceleration are smooth.

If the results of trial run are normal, please start the formal run.

1. Stop running immediately if any fault occurs and refer to the troubleshooting guide for solving the

problem.
2. Do NOT touch output terminals U/T1, V/T2, W/T3 when power is still applied to R/L1, S/L2, T/L3
even when the AC motor drive has stopped. The DC-link capacitors may still be charged to
hazardous voltage levels, even if the power has been turned off.
3. To avoid damage to components, do not touch them or the circuit boards with metal objects or

your bare hands.
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Chapter 4 Digital Keypad Operation

4.1 Description of the Digital Keypad

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

Status Display
Display of drive status G

RUN KEY

STOP/RESET

Potentiometer

For master Frequency
setting refer to Pr.02.00
and Pr.02.09

FWD
UP and DOWN Key

Sets the parameter
number and changes the
numerical data, such as
Master Frequency

PROG/DATA

Used to enter programming
parameters

MODE

Display mode selector

Display Message

Descriptions

RUNe eSTOP
FWDe
REV e [}

Displays the AC drive Master Frequency.

RUNe e STOP
FWDe
REVe [}

Displays the actual output frequency at terminals U/T1, V/T2, and W/T3.

RUNe ®STOP
FWDe
REVe [}

User defined unit (where U = F x Pr.00.05)

RUNe ®STOP
FWDe
REV e ]

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

RUNe ®STOP
FWDe
REV e ]

Displays the AC motor drive forward run status.

RUNe ®STOP
FWD e
REVe [}

Displays the AC motor drive reverse run status.

RUNe ®STOP
FWD e
REVe [}

The counter value (C).

RUNe ®STOP
FWDe
REVe L]

Displays the selected parameter.

RUNe ®STOP
FWDe

REVe L]

Displays the actual stored value of the selected parameter.

REV e [}

RUNe ®STOP
FWDe

External Fault.
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Display Message Descriptions

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

PROG

pressing \—d key. After a parameter value has been set, the new value is

REV'm' automatically stored in memory. To modify an entry, use the @ and
@ keys.

"m Display “Err”, if the input is invalid.
NOTE

When the setting exceeds 99.99 for those numbers with 2 decimals (i.e. unit is 0.01), it will only

display 1 decimal due to 4-digital display.
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4.2 How to Operate the Digital Keypad

START

RUNe e sTOP RUNe| esTOP RUNe| oSTOP RUN | esTOP RUNe| e sTOP
FWD e => FWDeo| => FWDe => FWD o => FWD | =>
REV o o REV o . REV o) . REV o . REV of o

OO RN SCHRC

Note : Inthe selection mode, press [[§ to set the parameters.

Setting parameters

W. move down to the previous display
1

4
i e A <>k e F
I Pro 1l £ s [Free Success to Input data error
oaTA oA oAt set parameter.
1

D?' move up to the previous display

NOTE :In the parameter setting mode, you can press DQ" to return the selecting mode.

To shift data

START

RUNS| o STOP Ruu- o STOP IIIN o o sTOP
FWD | FWD el
REVs| REV o nsv 0

SELRenEig) (When operation source is digital keypad)
@or @ﬂ @ o @“

Setting PLC Mode
RUN¢| e STOP RUNe¢| eSTOP RUN | s STOP RUN¢| eSTOP RUNe e STOP
Rev = . = . = . = .

=0 == s o enter PLC2 mode
DATA
RUN | sTOP RUN STOP
e = -= R

enter PLC1 mode
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Chapter 5 Parameters

The PDC parameters are divided into 11 groups by property for easy setting. In most applications,
the user can finish all parameter settings before start-up without the need for re-adjustment during

operation.

The 11 groups are as follows:

Group 0: User Parameters

Group 1: Basic Parameters

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

Group 7:  Motor Parameters

Group 8: Special Parameters

Group 9: Communication Parameters
Group 10: PID Control Parameters

Group 11: Parameters for Extension Card

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03
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5.1 Summary of Parameter Settings

# . The parameter can be set during operation.

Group 0 User Parameters

Factory

Parameter Explanation Settings Setting Customer
00.00 Identity Code of the | Read-only ##
AC motor drive
00.01 Rated Current Read-only #H#
Display of the AC
motor drive
1: All parameters are read only
6: Clear PLC program
9: All parameters are reset to factory settings
00.02 | Parameter Reset (50Hz, 230V/400V or 220V/380V depends 0
on Pr.00.12)
10: All parameters are reset to factory
settings (60Hz, 220V/440V)
0: Display the frequency command value
(Fxxx)
1: Display the actual output frequency (Hxxx)
Start-up Displa 2: Display the content of user-defined unit
~00.03 Selectign P (Uxxx) 0
3: Multifunction display, see Pr.00.04
4: FWD/REV command
5: PLCx (PLC selections: PLCO/PLC1/PLC2)
0: Display the content of user-defined unit
(Uxxx)
1: Display the counter value (c)
2: Display PLC D1043 value (C)
3: Display DC-BUS voltage (u)
4: Display output voltage (E)
Content of Multi- 5: Dlsplay PID analog feedback signal value
~00.04 function Display (b) (%) 0
6: Output power factor angle (n)
7: Display output power (P)
8: Display the estimated value of torque as it
relates to current (t)
9: Display AVI (1) (V)
10: Display ACI / AVI2 (i) (mA/V)
11: Display the temperature of IGBT (h) (°C)
User-Defined
~00.05 Coefficient K 0.1to 160.0 1.0
00.06 Power Board Read-only #.H##
Software Version
00.07 | Control Board Read-only #.H##
Software Version
00.08 Password Input 0 to 9999 0
00.09 Password Set 0 to 9999 0
00.10 Control Method 0: V/f Control 0
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Parameter Explanation Settings I;act_ory Customer
etting
1: Vector Control
00.11 Reserved
00.12 50Hz Base Voltage |0: 230V/400V 0
' Selection 1: 220V/380V
Group 1 Basic Parameters
Parameter Explanation Settings I;act_ory Customer
etting
01.00 |Maximum Output 1 54 54 45 600.0 Hz 60.00
Frequency (Fmax)
01.01 |MaximumVoltage 1 ¢ 4144, 600.0 Hz 60.00
Frequency (Fbase)
01.02 Maximum Output 115V/230V series: 0.1V to 255.0V 220.0
' Voltage (Vmax) 460V series: 0.1V to 510.0V 440.0
01.03 |Mid-PointFrequency | 44 t5 600.0 Hz 1,50
(Fmid)
01.04 Mid-Point Voltage 115V/230V series: 0.1V to 255.0V 10.0
' (Vmid) 460V series: 0.1V to 510.0V 20.0
01.05 |Minimum Output — | 4 46 4 600 0 Hz 150
Frequency (Fmin)
01.06 Minimum Output 115V/230V series: 0.1V to 255.0V 10.0
' Voltage (Vmin) 460V series: 0.1V to 510.0V 20.0
o)
01.07 Output Ergquency 0.1 t0 120.0% 110.0
Upper Limit
o
01.08 Output Ere_quency 0.0 t0100.0 % 0.0
Lower Limit
~#01.09 | Accel Time 1 0.1 to0 600.0 / 0.01 to 600.0 sec 10.0
~#01.10 | Decel Time 1 0.1 to 600.0 / 0.01 to 600.0 sec 10.0
~01.11 | Accel Time 2 0.1 to 600.0 / 0.01 to 600.0 sec 10.0
~#01.12 | Decel Time 2 0.1 t0 600.0 / 0.01 to 600.0 sec 10.0
~#01.13 | Jog Acceleration 0.1 t0 600.0 / 0.01 to 600.0 sec 10.0
Time '
~#01.14 | Jog Deceleration 0.1 t0 600.0 / 0.01 to 600.0 sec 10.0
Time '
~#01.15 | Jog Frequency 0.10 Hz to Fmax (Pr.01.00) Hz 6.00
0: Linear Accel/Decel
Auto acceleration / 1: Auto Accel, Linear Decel
0116 |deceleration (referto | 2: | inear Accel, Auto Decel 0
' Accel/Decel tim
ceel/becel ime 3: Auto Accel/Decel (Set by load)
setting) 4: Auto Accel/Decel (set by Accel/Decel Time
setting)
0147 | A%eeleration S- 0.0 to 10.0/0.00 to 10.00 sec 0.0
urve
01.18 | gooeleration & 0.0 0 10.0 /0.0 o 10.00 sec 0.0
urve
01.19 Accel/Decel Time 0: Unit: 0.1 sec 0

Unit

1: Unit: 0.01 sec
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Group 2 Operation Method Parameters

Parameter

Explanation

Settings

Factory
Setting

Customer

»02.00

Source of First
Master Frequency
Command

: Digital keypad UP/DOWN keys or Multi-

function Inputs UP/DOWN. Last used
frequency saved.

1: 0 to +10V from AVI

N

14 to 20mA from ACI or 0 to +10V from

AVI2

: RS-485 serial communication (RJ-45).
: Digital keypad potentiometer

»02.01

Source of First
Operation Command

= O AW

: Digital keypad
: External terminals. Keypad STOP/RESET

enabled.

: External terminals. Keypad STOP/RESET

disabled.

: RS-485 serial communication (RJ-45).

Keypad STOP/RESET enabled.

: RS-485 serial communication (RJ-45).

Keypad STOP/RESET disabled.

02.02

Stop Method

W N -~ O

: STOP: ramp to stop; E.F.: coast to stop
: STOP: coast to stop; E.F.: coast to stop
: STOP: ramp to stop; E.F.: ramp to stop

: STOP: coast to stop; E.F.: ramp to stop

02.03

PWM Carrier
Frequency
Selections

1 to 15kHz

02.04

Motor Direction
Control

: Enable forward/reverse operation
: Disable reverse operation
: Disabled forward operation

02.05

Line Start Lockout

oiIN = O

: Disable. Operation status is not changed

even if operation command source
Pr.02.01 is changed.

: Enable. Operation status is not changed

even if operation command source
Pr.02.01 is changed.

: Disable. Operation status will change if

operation command source Pr.02.01 is
changed.

: Enable. Operation status will change if

operation command source Pr.02.01 is
changed.

02.06

Loss of ACI Signal
(4-20mA)

0: Decelerate to 0 Hz

N =

: Coast to stop and display “AErr”
: Continue operation by last frequency

command

02.07

Up/Down Mode

W iN -0

: by UP/DOWN Key

: Based on accel/decel time
: Constant speed

: Pulse input unit
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Factory

Parameter Explanation Settings : Customer
Setting
Accel/Decel Rate of
Change of
02.08 | UP/DOWN 0.01~10.00 Hz 0.01
Operation with
Constant Speed
0: Digital keypad UP/DOWN keys or Multi-
function Inputs UP/DOWN. Last used
frequency saved.
Source of Second | 4. 0 to +10V from AVI
~02.09 | Frequency 2: 4 to 20mA from ACI or 0 to +10V from 0
Command AVI2
3: RS-485 serial communication (RJ-45).
4: Digital keypad potentiometer
Combination of the 0: First Master Frequency Command
First and Second 1: First Master Frequency Command+
»02.10 Master Frequency Second Master Frequency Command 0
Command 2: First Master Frequency Command -
Second Master Frequency Command
X02.11 CK:eyboard Frequency | 0.00 to 600.0Hz 60.00
ommand
Communication 0.00 to 600.0Hz
~#02.12 | Frequency 60.00
Command
The Selections for 0: Save Keypad & Communication Frequency
Saving Keypad or 1: Save Keypad Frequency only
02.13 | Communication 2: Save Communication Frequency only 0
Frequency
Command
Frequency 0: by Current Freq Command
Command 1: by Zero Freq Command
02.14 | Selections at Stop | 2: by Frequency Display at Stop 0
(for Keypad and
Communication)
02.15 | greduency Display atl g o0 ~ 600.0Hz 60.00
op
Read Only
Display the Master Bit0=1: by First Freq Source (Pr.02.00)
02.16 Freq Command Bit1=1: by Second Freq Source (Pr.02.09) ##
Source Bit2=1: by Multi-input function
Bit3=1: by PLC Freq command
Read Only
. Bit0=1: by Digital Keypad
Display the Bit1=1: by RS485 communication
0247 | peration Command| gty=1. by External Terminal 2/3 wire mode |
Bit3=1: by Multi-input function
Bit4=1: by PLC Operation Command
Group 3 Output Function Parameters
Parameter Explanation Settings I;act_ory Customer
etting
03.00 | Multi-function Output | 0: No function 8
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Factory

Used by PLC

Bit0=1:RLY used by PLC
Bit1=1:MO1 used by PLC
Bit2=1:MO2/RA2 used by PLC
Bit3=1:MO3/RA3 used by PLC
Bit4=1:MO4/RA4 used by PLC
Bit5=1:MO5/RA5 used by PLC

Bit

6=1:MO6/RA6 used by PLC

Parameter Explanation Settings : Customer
Setting
Relay (RA1, RB1, 1: AC drive operational
RC1) 2: Master frequency attained
3: Zero speed
4: Over torque detection 1
Multi-function Output | 5: Base-Block (B.B.) indication
03.01 .
Terminal MO1 6: Low-voltage indication
7: Operation mode indication
8: Fault indication
9: Desired frequency attained
10: Terminal count value attained
11: Preliminary count value attained
12: Over Voltage Stall supervision
13: Over Current Stall supervision
14: Heat sink overheat warning
15: Over Voltage supervision
16: PID supervision
17: Forward command
18: Reverse command
19: Zero speed output signal
20: Warning(FbE,Cexx, AoL2, AUE, SAVE)
21: Brake control (Desired frequency
attained)
03.02 Desired Frequency | 0.00 to 600.0Hz 0.00
Attained
03.03 gnabg Output 0: Analog frequency meter 0
ignal 1: Analog current meter
~03.04 | Analog Output Gain | 1 to 200% 100
03.05 | Terminal Count 0 to 9999 0
Value
03.06 | Crelminany Gount 14 15 9909 0
alue
EF Active When 0: Terminal count value attained, no EF
03.07 | Terminal Count display 0
Value Attained 1: Terminal count value attained, EF active
0: Fan always ON
1: 1 minute after AC motor drive stops, fan
will be OFF
03.08 | Fan Control 2: Fan ON when AC motor drive runs, fan 0
OFF when AC motor drive stops
3: Fan ON when preliminary heatsink
temperature attained
03.09 | The Digital Output Read only #it

5-6
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Parameter Explanation Settings Fact_ory Customer
Setting
Bit7=1:MO7/RA7 used by PLC
03.10 The Analog Output | Read only it
' Used by PLC Bit0O=1:AFM used by PLC
03.11 | proke Release 0.00 to 20.00Hz 0.00
requency
03.12 | preke =ngage 0.00 to 20.00Hz 0.00
requency
Read only
Bit0: RLY Status
Bit1: MO1 Status
Display the Status of | Bit2: MO2/RA2 Status
03.13 Multi-function Output | Bit3: MO3/RA3 Status #it
Terminals Bit4: MO4/RA4 Status
Bit5: MO5/RA5 Status
Bit6: MO6/RAG6 Status
Bit7: MO7/RAT7 Status
Group 4 Input Function Parameters
Parameter Explanation Settings Fact_ory Customer
Setting
Keypad
~04.00 Potentiometer Bias 0.0 to 100.0 % 0.0
Keypad 0: Positive bias
~04.01 | Potentiometer Bias | 4 Negative bias 00
Polarity
Keypad
~04.02 Potentiometer Gain 0.1 t0 200.0 % 100.0
Keypad
Potentiometer 0: No negative bias command
04.03 | Negative Bias, 0
Reverse Motion . . . )
Enable/Disable 1: Negative bias: REV motion enabled
04.04 | 2-wire/3-wire 0: 2-wire: FWD/STOP, REV/STOP
Operation Control | 1: 2-wire: FWD/REV, RUN/STOP 0
Modes 2: 3-wire operation
04.05 | Multi-function Input | 0: No function 1
Terminal (MI3) 1: Multi-Step speed command 1
2: Multi-Step speed command 2
04.06 | Multi-function Input | 3: Multi-Step speed command 3 2
Terminal (MI14) ,
4: Multi-Step speed command 4
5: External reset
04.07 | Multi-function Input | 6: Accel/Decel inhibit 3
Terminal (MI5) 7: Accel/Decel time selection command
8: Jog Operation
04.08 | Multi-function Input | 9: External base block 4
Terminal (MI6) 10: Up: Increment master frequency
11: Down: Decrement master frequency
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Parameter

Explanation

Settings

Factory
Setting

Customer

12:
13:
14:
15:
16:

17:
18:

Counter Trigger Signal

Counter reset
E.F. External Fault Input
PID function disabled

Output shutoff stop

Parameter lock enable

Operation command selection (external
terminals)

Operation command selection(keypad)
Operation command
selection(communication)

FWD/REV command

Source of second frequency command
Run/Stop PLC Program (PLC1)
Download/execute/monitor PLC Program
(PLC2)

19:
20:

21:
22:

23:
24

04.09

Multi-function Input
Contact Selection

BitO:MI1
Bit1:MI2
Bit2:MI13
Bit3:Ml14
Bit4:MI15
Bit5:MI16
Bit6:MI7
Bit7:MI18
Bit8:MI9
Bit9:MI10
Bit10:Mi11
Bit11:MI12
0:N.O., 1:N.C.
P.S.:MI1 to MI3 will be invalid when it is 3-
wire control.

04.10

Digital Terminal
Input Debouncing
Time

1to 20 (*2ms)

04.11

Min AVI Voltage

0.0 to 10.0V

0.0

04.12

Min AVI Frequency

0.0 to 100.0%

0.0

04.13

Max AVI Voltage

0.0 to 10.0V

10.0

04.14

Max AVI Frequency

0.0 to 100.0%

100.0

04.15

Min ACI Voltage

0.0 to 20.0mA

4.0

04.16

Min ACI Frequency

0.0 to 100.0%

0.0

04.17

Min ACI Voltage

0.0 to 20.0mA

20.0

04.18

Max ACI Frequency

0.0 to 100.0%

100.0

04.19

ACI/AVI2 Selection

0: ACI
1: AVI2

04.20

Min AVI2 Voltage

0.0 to 10.0V

0.0

5-8
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Parameter Explanation Settings Fact_ory Customer
Setting
04.21 | Min AVI2 Frequency [ 0.0 to 100.0% 0.0
04.22 |[MaxAVI2Voltage |0.0to0 10.0vV 10.0
Max AVI2
04.23 Frequency 0.0 to 100.0% 100.0
Read only.
Bit0=1:MI1 used by PLC
Bit1=1:MI2 used by PLC
Bit2=1:MI3 used by PLC
Bit3=1:Ml4 used by PLC
04.24 The Digital Input B.it4=1 :MI5 used by PLC 4
Used by PLC Bit5=1:MI6 used by PLC
Bit6=1: MI7 used by PLC
Bit7=1: MI8 used by PLC
Bit8=1: MI9 used by PLC
Bit9=1: MI10 used by PLC
Bit10=1: MI11 used by PLC
Bit11=1: MI12 used by PLC
Read only.
0425 | e Analog Input | gito=1:AVI used by PLC i
y Bit1=1:ACI/AVI2 used by PLC
Read only.
Bit0: MI1 Status
Bit1: MI2 Status
Bit2: MI3 Status
Bit3: MI4 Status
Display the Status of | Bit4: MI5 Status
04.26 | Multi-function Input | Bit5: MI6 Status #
Terminal Bit6: MI7 Status
Bit7: MI8 Status
Bit8: MI9 Status
Bit9: MI10 Status
Bit10: MI11 Status
Bit11: MI12 Status
Internal/External 0~4095 0
04.27 | Multi-function Input
Terminals Selection
04.28 Internal Terminal 0~4095 0
Status
Group 5 Multi-Step Speed and PLC Parameters
Parameter Explanation Settings Factpry Customer
Setting
~#05.00 | 1% Step Speed 0.00 to 600.0 Hz 0.00
Frequency
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Parameter Explanation Settings Fact_ory Customer
Setting
~#05.01 | 2" Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.02 |3 Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.03 |4" Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.04 |5" Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.05 |6" Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.06 | 7™ Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.07 |8" Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.08 |9" Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.09 [ 10" Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.10 | 11" Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.11 | 12" Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.12 | 13" Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.13 | 14" Step Speed 0.00 to 600.0 Hz 0.00
Frequency
~#05.14 | 15" Step Speed 0.00 to 600.0 Hz 0.00
Frequency
Group 6 Protection Parameters
Parameter Explanation Settings Fact_ory Customer
Setting
Over-Voltage Stal 115/230V series: 330.0V to 410.0V 390.0V
06.00 Prevention 460V series: 660.0V to 820.0V 780.0V
0.0: Disable over-voltage stall prevention
Over-qurent Stall 0-Disable
06.01 Prevention during 20 to 250% 170
Accel
Over-qurent Stall 0-Disable
06.02 Preven.tlon during 20 to 250% 170
Operation
06.03 Over-Torque 0: Disabled
(Doelfezc):tlon Mode 1: Enabled during constant speed operation.
After the over-torque is detected, keep
running until OL1 or OL occurs. 0
2: Enabled during constant speed operation.
After the over-torque is detected, stop
running.
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Factory

Parameter Explanation Settings Setting Customer
3: Enabled during accel. After the over-torque
is detected, keep running until OL1 or OL
OCCurs.
4: Enabled during accel. After the over-torque
is detected, stop running.
06.04 |Over-Torque 10 to 200% 150
Detection Level
06.05 |Qver-Torque 0.1 to 60.0 sec 0.1
Detection Time
Electronic Thermal | 0: Standard motor (self cooled by fan)
06.06 |[Overload Relay 1: Special motor (forced external cooling) 2
Selection A
2: Disabled
06.07 |Electronic Thermal | 55, 560 gec 60
Characteristic
0: No fault
06.03 Present Fault 1 Over current (oc)
. Record 2: Over voltage (ov)
3: IGBT Overheat (oH1)
4: Power Board Overheat (0H2)
5: Overload (oL)
6: Overload1 (oL1)
7: Motor over load (oL2)
06.09 | Second Most Recent | 8: External fault (EF)
Fault Record 9: Current exceeds 2 times rated current
during accel.(ocA)
10: Current exceeds 2 times rated current
during decel.(ocd)
11: Current exceeds 2 times rated current
during steady state operation (ocn) 0
12: Ground fault (GFF)
13: Reserved
14: Phase-Loss (PHL)
15: Reserved
16: Auto Acel/Decel failure (CFA)
06.10 | Third Most Recent 17: SW/Password protection (codE)
Fault Record 18: Power Board CPU WRITE failure (cF1.0)
19: Power Board CPU READ failure (cF2.0)
20: CC, OC Hardware protection failure
(HPF1)
06.11 Fourth Most Recent | 21: OV Hardware protection failure (HPF2)
Fauilt Record 22: GFF Hardware protection failure (HPF3)
23: OC Hardware protection failure (HPF4)
06.12 Fifth Most Recent 24: U-phase error (cF3.0)
Fault Record 25: V-phase error (cF3.1)
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Parameter Explanation Settings Fact_ory Customer
Setting
26: W-phase error (cF3.2)
27: DCBUS error (cF3.3)
28: IGBT Overheat (cF3.4)
29: Power Board Overheat (cF3.5)
30: Control Board CPU WRITE failure (cF1.1)
31: Control Board CPU WRITE failure (cF2.1)
32: ACI signal error (AErr)
33: Reserved
34: Motor PTC overheat protection (PtC1)
35-39: Reserved
40: Communication time-out error of control
board and power board (CP10)
Group 7 Motor Parameters
Parameter Explanation Settings Fact_ory Customer
Setting
~#07.00 | Motor Rated Current | 30 %FLA to 120% FLA 100
~07.01 | Motor No-Load 0%FLA to 99% FLA 40
Current
Torque
~»07.02 Compensation 0.0t0 10.0 0.0
~#07.03 | Slip Compensation |0.00 to 10.00 0.00
(Used without PG)
0: Disable
07.04 Motor Parameters 1: Auto tuning R 0
Auto Tuning 2: Auto tuning R1 + no-load test
Motor Line-to-line
07.05 Resistance R1 0~65535 mQ 0
07.06 Motor Rated Slip 0.00 to 20.00 Hz 3.00
07.07 f."p. Compensation | 4 4, 9509, 200
imit
Torque
07.08 Compensation Time | 0.01 ~10.00 Sec 0.10
Constant
07.09 |Shp Compensation | 55 14 00 sec 0.20
Time Constant
Accumulative Motor
07.10 Operation Time 0 to 1439 Min. 0
(Min.)
Accumulative Motor
07.11 Operation Time 0 to 65535 Day 0
(Day)
Motor PTC Overheat | 0: Disable
07.12 Protection 1: Enable 0
Input Debouncing
07.13 Time of the PTC 0~9999(*2ms) 100
Protection
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Parameter Explanation Settings Fact_ory Customer
Setting
07.14 |Motor PTC Overheat | 44 gy 2.4
Protection Level
07.15 |Motor PTC Overheat | 44 gy 1.2
Warning Level
Motor PTC Overheat
07.16 Reset Delta Level 0.1~5.0V 0.6
Treatment of the 0: Warn and RAMP to stop
07.17 1: Warn and COAST to stop 0
Motor PTC Overheat | - .
2: Warn and keep running
Group 8 Special Parameters
Parameter Explanation Settings I;act_ory Customer
etting
08.00 DC Braking Current 0 to 100% 0
Level
DC Braking Time
08.01 during Start-Up 0.0 t0 60.0 sec 0.0
08.02 |DCBrakingTime 1 444,600 sec 0.0
during Stopping
08.03 |StartPointforDC 1 4 445 600.0Hz 0.00
Braking
0: Operation stops after momentary power
loss
Momentary Power 1: Operatilon continudes afte;] mtogent'a][:]yth
08.04 Loss Operation power loss, speed search starts wi e 0
Selection Master Frequency reference value
2: Operation continues after momentary
power loss, speed search starts with the
minimum frequency
08.05 | Maximum Allowable | 4 4, 5 g gec 2.0
Power Loss Time
0: Disable speed search
Base-block Speed 1: Speed search starts with last frequency
08.06 1
Search command
2: Starts with minimum output frequency
0g.07 | BB TimeforSpeed| 44450 sec 0.5
Search
Current Limit for o
08.08 Speed Search 30 to 200% 150
0g.09 | SKPFrequency 144456000 Hz 0.00
Upper Limit
08.10 | SkiPFrequency1 1 44456000 Hz 0.00
Lower Limit
08.11 | SKipFrequency2 | 4 o4 4 600.0 Hz 0.00
Upper Limit
0812 | SKiPFrequency2 1 44 45600.0 Hz 0.00
Lower Limit
08.13 | SkipFrequency3 1 44 45600.0 Hz 0.00
Upper Limit

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03

5-13




Chapter 5 Parameters | PDC Series

Factory

Parameter Explanation Settings -7 |Customer
Setting
08.14 | SKipFrequency3 1 44456000 Hz 0.00
Lower Limit
08.15 Auto Restart After 0 to 10 (O=disable) 0
Fault
Auto Reset Time at | 0.1 to 6000 sec
08.16 Restart after Fault 60.0
08.17 Auto E Savi 0: Disable 0
. uto Energy Saving 1- Enable
0: AVR function enable
. 1: AVR function disable
08.18 AVR Function 2: AVR function disable for decel. 0
3: AVR function disable for stop
08.19 Software Braking 115V / 230V series: 370.0to 430.0V 380.0
' Level 460V series: 740.0 to 860.0V 760.0
Compensation 0.0~5.0
~#08.20 | Coefficient for Motor 0.0
Instability
Group 9 Communication Parameters
Parameter Explanation Settings Factory Customer
Setting
Communication
09.00 Address 1to 254 1
0: Baud rate 4800bps
09.01 T ssion Speed 1: Baud rate 9600bps 1
’ ransmission spee 2: Baud rate 19200bps
3: Baud rate 38400bps
0: Warn and keep operating
09.02 | Transmission Fault 1: Warn and ramp to stop 3
' Treatment 2: Warn and coast to stop
3: No warning and keep operating
. : 0.1 ~120.0 seconds
09.03 Time-out Detection 0.0° Disable 0.0
0: 7,N,2 (Modbus, ASCII)
1: 7,E,1 (Modbus, ASCII)
Communication 2: 7,0,1 (MOdbUS, ASC”)
09.04 Protocol 3: 8,N,2 (Modbus, RTU) 0
4: 8,E,1 (Modbus, RTU)
5: 8,0,1 (Modbus, RTU)
09.05 Reserved
09.06 Reserved
Response Delay 0 ~ 200 (unit: 2ms)
09.07 : 1
Time
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Group 10 PID Control Parameters

Factory

Parameter Explanation Settings Setting Customer
0: Disable PID operation
1: Keypad (based on Pr.02.00)
1000 |P!D SetPoint 2: 0 to +10V from AVI 0
' Selection
3: 4 to 20mA from ACI or 0 to +10V from
AVI2
4: PID set point (Pr.10.11)
0: Positive PID feedback from external
terminal AVI (0 ~ +10VDC)
1: Negative PID feedback from external
terminal AVI (0 ~ +10VDC)
10.01 Input Terminal for 2: Positive PID feedback from external 0
' PID Feedback terminal ACI (4 ~ 20mA)/ AVI2 (0 ~
+10VDC).
3: Negative PID feedback from external
terminal ACI (4 ~ 20mA)/ AVI2 (0 ~
+10VDC).
~10.02 | Proportional Gain (P)| 0.0 to 10.0 1.0
X10.03 | Integral Time (1) 0.00 to 100.0 sec (0.00=disable) 1.00
£10.04 I(DDe)rlvatlve Control 0.00 to 1.00 sec 0.00
10.05 |UpperBoundfor 1 4, 4000, 100
Integral Control
10.06 | -rmary ey FIer 6 01625 sec 0.0
ime
10.07 |PID OutputFreq 1 44, 4400, 100
Limit
1008 |PID Feedback Signal| 44, 3600 sec (0.0 disable) 60.0
Detection Time
Treatment of the 0: Warn and RAMP to stop
10.09 Erroneous PID 1: Warn and COAST to stop 0
Feedback Signals 2: Warn and keep operation
Gain Over the PID
10.10 Detection Value 0.0to 10.0 1.0
~10.11 So_urce of PID Set 0.00 to 600.0Hz 0.00
point
10.12 PID Offset Level 1.0 to 50.0% 10.0
Detection Time of
10.13 PID Offset 0.1 to 300.0 sec 5.0
10.14 | Sleep/Wake Up 0.0 to 6550 sec 0.0
Detection Time
10.15 Sleep Frequency 0.00 to 600.0 Hz 0.00
10.16 Wakeup Frequency |0.00 to 600.0 Hz 0.00
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Factory

Parameter Explanation Settings Setting Customer
Minimum PID Output | 0: By PID control
10.17 E Selecti 0
requency selection | 1. By minimum output frequency (Pr.01.05)
Group 11 Parameters for Extension Card
Parameter Explanation Settings I;act_ory Customer
etting
0: No function
Multi-function Output | 1: AC drive operational
11.00 Terminal MO2/RA2 0
ermina 2: Master frequency attained
3: Zero speed
4: Over torque detection
11.01 Multi-function Output 5: Base-Block (B.B.) indication 0
' Terminal MO3/RA3 | 6: Low-voltage indication
7: Operation mode indication
8: Fault indication
Multi-function Output | 9: Desired frequency attained
11.02 Terminal MO4/RA4 | 10: Terminal count value attained 0
11: Preliminary count value attained
12: Over Voltage Stall supervision
11.03 Multi-function Output| 13: Over Current Stall supervision 0
Terminal MOS/RAS | 14: Heat sink overheat warning
15: Over Voltage supervision
16: PID supervision
11.04 Multi-function Output| 17: Forward command 0
' Terminal MO6/RA6 | 18: Reverse command
19: Zero speed output signal
11.05 Multi-function Output 2(1) \évaang(Fthl’CDeXX.’ Ado::z’ AUE, SAVE) 0
: Terminal MO7/RA7 : Brake contro (Desired frequency
attained)
0: No function 0
Multi-function Input . .
11.06 Terminal (MI7) 1: Multi-Step speed command 1
2: Multi-Step speed command 2
. 3: Multi-Step speed command 3 0
Multi-function Input .
11.07 Terminal (MI8) P 4: Multi-Step speed command 4
5: External reset
. . 6: Accel/Decel inhibit 0
11.08 Mult|-funct|on Input 7: Accel/Decel time selection command
Terminal (MI9)
8: Jog Operation
. 9: External base block 0
Multi-function Input .
11.09 Terminal (MI10) 10: Up: Increment master frequency
11: Down: Decrement master frequency
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Factory

Parameter Explanation Settings : Customer
Setting
12: Counter Trigger Signal 0
13: Counter reset
Multi-function Input | 14: E.F. External Fault Input
11.10 .
Terminal (MI11) 15: PID function disabled
16: Output shutoff stop
17: Parameter lock enable
11.11 Multi-function Input | 18: Operation command selection (external 0

Terminal (MI12)

19:
20:

21:
22:
23:
24

terminals)

Operation command selection (keypad)
Operation command selection
(communication)

FWD/REV command

Source of second frequency command
Run/Stop PLC Program (PLC1)
Download/execute/monitor PLC Program
(PLC2)

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03
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5.2 Parameter Settings for Applications

| Speed Search

Applications Purpose Functions PaRrglrgte?[grs
Windmill, winding Restart free- Before the free-running motor is 08.04~08.08
machine, fan and all running motor completely stopped, it can be restarted
inertia loads without detection of motor speed. The

AC motor drive will auto search motor

speed and will accelerate when its

speed is the same as the motor speed.
| DC Braking before Running

Applications Purpose Functions Par\;glriggrs
When e.g. windmills, | Keep the free- If the running direction of the free- 08.00
fans and pumps rotate | running motor at running motor is not steady, please 08.01
freely by wind or flow | standstill. execute DC braking before start-up.
without applying power
[ | Energy Saving

Applications Purpose Functions PaRrgﬁzetgrs
Punching machines Energy saving and | Energy saving when the AC motor 08.17
fans, pumps and less vibrations drive runs at constant speed, yet full
precision machinery power acceleration and deceleration

For precision machinery it also helps
to lower vibrations.
| Multi-step Operation

Applications Purpose Functions Paljzlrr?:eetcelrs

Conveving machinery | CYclic operation by | To control 15-step speeds and duration 04.05~04.08
ying ry multi-step speeds. | by simple contact signals. 05.00~05.14

u Switching acceleration and deceleration times
Applications Purpose Functions PaerL?teetgrs
Swﬂchmg When an AC motor drive drives two or 01.09~01.12
Auto turntable for acceleration and 04.05~04.08

conveying machinery

deceleration times
by external signal

more motors, it can reach high-speed
but still start and stop smoothly.

5-18
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| Overheat Warning
Applications Purpose Functions PaRrZ:ﬁ:—:-et:rs
When AC motor drive overheats, it 03.00~03.01
Air conditioner Safety measure uses a thermal sensor to have 04.05~04.08
overheat warning.
[ | Two-wire/three-wire
Applications Purpose Functions PaRr::ﬁ:—:igrs
FWD/STOP so— | MIT("OPEN":STOP) 0200
("CLOSE":FWD) 02.09
REV/STOP }—6o—— M”ﬁ:gf&gg%%",{ 04.04
DCM
To run, Stop, RUN/STOP 55— MI1:("OPEN":STOP)
G | licati forward and ("CLOSE™RUN)
eneral application - o
PP reverse by external | FWD/REV p—se—y MIZ{ QPEE.FPR)
terminals DCM
3-wire
SIOR RN MI1:{"CLOSE™RUN)
_%_L MI3:("OPEN"STOP)
5% MI2:("OPEN": FWD)
REV/FWD ("CLOSE": REV)
DCM
u Operation Command
Applications Purpose Functions PaFjgln?gigrs
Selecting the Selection of AC motor drive control by 02.01
General application source of control | external terminals, digital keypad or 04.05~04.08
signal RS485.
[ | Frequency Hold
Applications Purpose Functions PaF:ZIrﬁte‘igrs
L Acceleration/ Hold output frequency during 04.05~04.08
General application . : .
deceleration pause | Acceleration/deceleration
Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03 5-19
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[ Auto Restart after Fault

o . Related
Applications Purpose Functions Parameters
For continuous and : 08.15~08.16
Air conditioners, reliable operation The AC motor drive can be
remote DUIMDS without operator restarted/reset automatically up to 10
pump interventign times after a fault occurs.
u Emergency Stop by DC Braking
. . Related
Applications Purpose Functions Parameters
AC motor drive can use DC braking 08.00
Emergency stop for emergency stop when quick stop is 08.02
High-speed rotors without brake needed without brake resistor. When 08.03
resistor used often, take motor cooling into '
consideration.
u Over-torque Setting
. . Related
Applications Purpose Functions Parameters
The over-torque detection level can be| 06.00~06.05
To orotect set. Once OC stall, OV stall and over-
Pumps, fans and maShines and to torque occurs, the output frequency
extrudérs have continuous/ will be adjusted automatically. It is
reliable operation suitable for machines like fans and
P pumps that require continuous
operation.
[ | Upper/Lower Limit Frequency
L , Related
Applications Purpose Functions Parameters
Control the motor When user cannot provide 01.07
Pump and fan speed within upper/lower limit, gain or bias from 01.08
upper/lower limit external signal, it can be set
PP individually in AC motor drive.
u Skip Frequency Setting
. , Related
Applications Purpose Functions Parameters
The AC motor drive cannot run at 08.09~08.14
To prevent constant speed in the skip frequency

Pumps and fans

machine vibrations

range. Three skip frequency ranges
can be set.

5-20
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L , Related
Applications Purpose Functions Parameters
The carrier frequency can be 02.03
General application Low noise increased when required to reduce
motor noise.
| Keep Running when Frequency Command is Lost
L . Related
Applications Purpose Functions Parameters
When the frequency command is lost 02.06
, " For continuous by system malfunction, the AC motor
Air conditioners . : : :
operation drive can still run. Suitable for
intelligent air conditioners.
u Output Signal during Running
. : Related
Applications Purpose Functions Parameters
Signal available to stop braking (brake | 03.00~03.01
. . release) when the AC motor drive is
L Provide a signal for . L o
General application running status running. (This signal will disappear
9 when the AC motor drive is free-
running.)
[ | Output Signal in Zero Speed
o . Related
Applications Purpose Functions Parameters
When the output frequency is lower 03.00~03.01
L Provide a signal for | than the min. output frequency, a
General application . . o
running status signal is given for external system or
control wiring.
[ | Output Signal at Desired Frequency
L . Related
Applications Purpose Functions Parameters
When the output frequency is at the 03.00~03.01
L Provide a signal for desired frequer)cy (b.y frgquency
General application . command), a signal is given for
running status -
external system or control wiring
(frequency attained).
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| Output Signal for Base Block

Related

Applications Purpose Functions Parameters

When executing Base Block, a signal 03.00~03.01

Provide a signal for |. = .
is given for external system or control

General application running status

wiring.
u Overheat Warning for Heat Sink
Applications Purpose Functions Paerlrﬁggrs
When heat sink is overheated, it will 03.00~03.01
General application For safety send a signal for external system or
control wiring.
[ | Multi-function Analog Output
Applications Purpose Functions Par\;zﬁ?[grs
The value of frequency, output 03.06
N Display running current/voltage can be read by
General application )
status connecting a frequency meter or
voltage/current meter.
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5.3 Description of Parameter Settings

Group 0: User Parameters A~ This parameter can be set during operation.
Identity Code of the AC motor drive

Settings  Read Only Factory setting: ##
Rated Current Display of the AC motor drive

Settings  Read Only Factory setting: #.#

(BA| Pr. 00.00 displays the identity code of the AC motor drive. The capacity, rated current, rated
voltage and the max. carrier frequency relate to the identity code. Users can use the following
table to check how the rated current, rated voltage and max. carrier frequency of the AC

motor drive correspond to the identity code.

B

Pr.00.01 displays the rated current of the AC motor drive. By reading this parameter the user

can check if the AC motor drive is correct.

(VOXV”8 Parameter Reset

Settings 1 All parameters are read-only

Factory Setting: 0

6 Clear PLC program

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

10 All parameters are reset to factory settings (60Hz, 115V/220V/440V)

0 This parameter allows the user to reset all parameters to the factory settings except the fault

records (Pr.06.08 ~ Pr.06.12).
50Hz: Pr.01.00 and Pr.01.01 are set to 50Hz and Pr.01.02 will be set by Pr.00.12.

60Hz: Pr.01.00 and Pr.01.01 are set to 60Hz and Pr.01.02 is set to 115V, 230V or 460V.

0 When Pr.00.02=1, all parameters are read-only. To write all parameters, set Pr.00.02=0.

WNelll ~ Start-up Display Selection

Factory Setting: 0

Settings 0 Display the frequency command value (Fxxx) [ :_.:"l:"l
1 Display the actual output frequency (Hxxx) Hu‘:n:-::-:
2 Display the output current in A supplied to the motor ::: ‘3:‘:

(Axxx)
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3 Display the content of user-defined unit (Uxxx)

-
-

4 FWD/REV command

N
=
o

5 PLCx (PLC selections: PLCO/PLC1/PLC2)

0 This parameter determines the start-up display page after power is applied to the drive.
3 For setting 5, PLCO: disable, PLC1: run PLC, PLC2: read/write PLC programs into AC motor

drive.

o[oNeZam » Content of Multi-function Display

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

Display the counter value which counts the number of

TI
)
o
Q
o
<
wn
@
=
=}
@
o

1
pulses on TRG terminal
2 Display PLC D1043 value (C) a0
Display the actual DC BUS voltage in VDC of the AC
3 motor drive m
Display the output voltage in VAC of terminals U/T1, -
4 VIT2, WIT3 to the motor. =221
5 Display PID analog feedback signal value in % ::. :_-::_-:
6 Display the power factor angle in ° of terminals U/T1, ' Ialn]
V/T2, W/T3 to the motor =] N]N]

7 Display the output power in kW of terminals U, V and W
to the motor.

Display the estimated value of torque in Nm as it relates

to current.
9 Display the signal of AVI analog input terminal (V).
10 Display the signal of ACI analog input terminal (mA)or

display the signal of AVI2 analog input terminal-(V).

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

(ONVSII ~ User Defined Coefficient K Unit: 0. 1
Settings 0.1tod 160.0 Factory Setting: 1.0
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0 The coefficient K determines the multiplying factor for the user-defined unit.
The display value is calculated as follows:

U (User-defined unit) = Actual output frequency * K (Pr.00.05)

Example:
A conveyor belt runs at 13.6m/s at motor speed 60Hz.
K=13.6/60 = 0.22 (0.226667 rounded to 1 decimal), therefore Pr.00.05=0.2
With Frequency command 35Hz, display shows U and 35*0.2=7.0m/s.

(To increase accuracy, use K=2.2 or K=22.7 and disregard decimal point.)

(S[ONe[S Power Board Software Version
Settings Read Only
Display # .4

()[oNora Control Board Software Version

Settings Read Only
Display #.3##

ON0CE Password Input Unit: 1

Settings 0 to 9999 Factory Setting: 0

Display 0~2 (times of wrong password)

0 The function of this parameter is to input the password that is set in Pr.00.09. Input the correct
password here to enable changing parameters. You are limited to a maximum of 3 attempts.
After 3 consecutive failed attempts, a blinking “codE” will show up to force the user to restart

the AC motor drive in order to try again to input the correct password.
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[olaXslsll Password Set Unit: 1

Settings 0 to 9999 Factory Setting: 0
Display 0 No password set or successful input in Pr. 00.08
1 Password has been set

B

To set a password to protect your parameter settings.

If the display shows 0, no password is set or password has been correctly entered in Pr.00.08.

All parameters can then be changed, including Pr.00.09.

The first time you can set a password directly. After successful setting of password the

display will show 1.

Be sure to record the password for later use.

To cancel the parameter lock, set the parameter to 0 after inputting correct password into Pr.

00.08.

The password consists of min. 1 digits and max. 4 digits.

0 How to make the password valid again after decoding by Pr.00.08:

Method 1: Re-input original password into Pr.00.09 (Or you can enter a new password if you
want to use a changed or new one).

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

Password Decode Flow Chart

00.09

Displays 0 when

entering correct Correct Password Incorrect Password
password into END END
Pr.00.08.

[00.09] [00.08]

Displays 0 when 3 chances to enter the correct
entering correct password.

password into 1st time displays "1" if
Pr.00.08. password is incorrect.

2nd time displays "2", if
password is incorrect.
3rd time displays " code"
(blinking)

If the password was entered
incorrectly after three tries,
the keypad will be locked.
Turn the power OFF/ON to
re-enter the password.
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OV Control Method

Settings 0 V/f Control

1 Vector Control

Factory Setting: 0

a8 This parameter determines the control method of the AC motor drive.

(ONNEN Reserved

WMVl 50Hz Base Voltage Selection

Factory Setting: 0

Settings 0  230v/400V
1 220V/380V
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Group 1: Basic Parameters

Maximum Output Frequency (Fmax) Unit: 0.01
Settings 50.00 to 600.0 Hz Factory Setting: 60.00
0 This parameter determines the AC motor drive’s Maximum Output Frequency. All the AC

motor drive frequency command sources (analog inputs 0 to +10V and 4 to 20mA) are scaled

to correspond to the output frequency range.

Maximum Voltage Frequency (Fbase) Unit: 0.01
Settings 0.10 to 600.0Hz Factory Setting: 60.00
0 This value should be set according to the rated frequency of the motor as indicated on the

motor nameplate. Maximum Voltage Frequency determines the v/f curve ratio. For example, if
the drive is rated for 460 VAC output and the Maximum Voltage Frequency is set to 60Hz, the
drive will maintain a constant ratio of 7.66 V/Hz (460V/60Hz=7.66V/Hz). This parameter value

must be equal to or greater than the Mid-Point Frequency (Pr.01.03).

01.02 ‘ Maximum Output Voltage (Vmax) Unit: 0.1
Settings 115V/230V series 0.1 to 255.0V Factory Setting: 220.0
460V series 0.1 to 510.0V Factory Setting: 440.0

0 This parameter determines the Maximum Output Voltage of the AC motor drive. The

Maximum Output Voltage setting must be smaller than or equal to the rated voltage of the
motor as indicated on the motor nameplate. This parameter value must be equal to or greater

than the Mid-Point Voltage (Pr.01.04).

(AN Mid-Point Frequency (Fmid) Unit: 0.01
Settings 0.10 to 600.0Hz Factory Setting: 1.50
0 This parameter sets the Mid-Point Frequency of the V/f curve. With this setting, the V/f ratio

between Minimum Frequency and Mid-Point frequency can be determined. This parameter
must be equal to or greater than Minimum Output Frequency (Pr.01.05) and equal to or less

than Maximum Voltage Frequency (Pr.01.01).

oiNeZa \id-Point Voltage (Vmid) Unit: 0.1

Settings 115V/230V series 0.1 to 255.0V Factory Setting: 10.0
460V series 0.1 to 510.0V Factory Setting: 20.0

5-28
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0 This parameter sets the Mid-Point Voltage of any V/f curve. With this setting, the V/f ratio
between Minimum Frequency and Mid-Point Frequency can be determined. This parameter
must be equal to or greater than Minimum Output Voltage (Pr.01.06) and equal to or less than

Maximum Output Voltage (Pr.01.02).

(I Minimum Output Frequency (Fmin) Unit: 0.01
Settings  0.10 to 600.0Hz Factory Setting: 1.50

0 This parameter sets the Minimum Output Frequency of the AC motor drive. This parameter
must be equal to or less than Mid-Point Frequency (Pr.01.03).
L The settings of 01.03, 01.04, and 01.06 are invalid in Vector Control mode.

ONe[cE Minimum Output Voltage (Vmin) Unit: 0.1
Settings  115V/230V series 0.1 to 255.0V Factory Setting: 10.0
460V series 0.1 to 510.0V Factory Setting: 20.0

0 This parameter sets the Minimum Output Voltage of the AC motor drive. This parameter must
be equal to or less than Mid-Point Voltage (Pr.01.04).

L The settings of Pr.01.01 to Pr.01.06 have to meet the condition of Pr.01.02 > Pr.01.04 >
Pr.01.06 and Pr.01.01 > Pr.01.03 > Pr.01.05.

(iMoraml Output Frequency Upper Limit Unit: 0.1
Settings 0.1 to0 120.0% Factory Setting: 110.0

0 This parameter must be equal to or greater than the Output Frequency Lower Limit (Pr.01.08).
The Maximum Output Frequency (Pr.01.00) is regarded as 100%.
(B8] Output Frequency Upper Limit value = (Pr.01.00 * Pr.01.07)/100.

01.08 01.07
Output Frequency Output Frequency
Voltage Lower Limit Upper Limit
01.02 |--mmmmmfrmmmmmr o
Maximum ! i
Output i
Voltage i
01.04 || . ! :
Mid-point : ! i
Volt i ! i
orage i Thelimitof 1 !
<+——— Output — !
Frequency !
01.06 [+ . ! Frequiency
Dinimim 01.05 01.03 01.01 01.00
vy Mini Mid-point Maximum Voltage  Maximum
Voltage inimum
Output Freq. Frequency Output
Freq. (Base Frequency) Frequency
V/f Curve
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Output Frequency Lower Limit Unit: 0.1
Settings 0.0 to 100.0% Factory Setting: 0.0

0 The Upper/Lower Limits are to prevent operation errors and machine damage.

0 If the Output Frequency Upper Limit is 50Hz and the Maximum Output Frequency is 60Hz,
the Output Frequency will be limited to 50Hz.

(BA| If the Output Frequency Lower Limit is 10Hz, and the Minimum Output Frequency (Pr.01.05)
is set to 1.0Hz, then any Command Frequency between 1.0-10Hz will generate a 10Hz output
from the drive.

[ This parameter must be equal to or less than the Output Frequency Upper Limit (Pr.01.07).

(B8] The Output Frequency Lower Limit value = (Pr.01.00 * Pr.01.08) /100.

# Acceleration Time 1 (Taccel 1) Unit: 0.1/0.01
# Deceleration Time 1 (Tdecel 1) Unit: 0.1/0.01
A Acceleration Time 2 (Taccel 2) Unit: 0.1/0.01
~ Deceleration Time 2 (Tdecel 2) Unit: 0.1/0.01
Settings 0.1 to 600.0 sec / 0.01 to 600.0 sec Factory Setting: 10.0

(OYIECIl Accel/Decel Time Unit

Factory Setting: 0
Settings 0 Unit: 0.1 sec
1 Unit: 0.01 sec

5-30

The Acceleration Time is used to determine the time required for the AC motor drive to ramp
from 0 Hz to Maximum Output Frequency (Pr.01.00). The rate is linear unless S-Curve is
“‘Enabled”; see Pr.01.17.

The Deceleration Time is used to determine the time required for the AC motor drive to
decelerate from the Maximum Output Frequency (Pr.01.00) down to 0 Hz. The rate is linear
unless S-Curve is “Enabled.”, see Pr.01.18.

The Acceleration/Deceleration Time 1, 2, 3, 4 are selected according to the Multi-function
Input Terminals Settings. See Pr.04.05 to Pr.04.08 for more details.

In the diagram shown below, the Acceleration/Deceleration Time of the AC motor drive is the
time between 0 Hz to Maximum Output Frequency (Pr.01.00). Suppose the Maximum Output
Frequency is 60 Hz, Minimum Output Frequency (Pr.01.05) is 1.0 Hz, and

Acceleration/Deceleration Time is 10 seconds. The actual time for the AC motor drive to
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accelerate from start-up to 60 Hz and to decelerate from 60Hz to 1.0Hz is in this case 9.83

seconds. ((60-1) * 10/60=9.83secs).

Frequency
01.00
Max. output
Frequency _________________________:1: ------
setting i
operation :
frequency | i
01.05 i
Min. output i |
frequency R [ j
0 Hz o Accel. Time I R P i Decel.Time | Time
i (o111 | | |
; | Thedefinitionof ! i
! ' Accel./Decel. Time | !
i Resulting i | Resulting |
I" Accel. Time 'i '~ Decel. Time |
Resulting Accel./Decel. Time
(OACI ~ Jog Acceleration Time Unit: 0.1/0.01
Settings 0.1 to 600.0/0.01 to 600.0 sec Factory Setting: 1.0
(Ol ~ Jog Deceleration Time Unit: 0.1/0.01
Settings 0.1 to 600.0/0.01 to 600.0 sec Factory Setting: 1.0
(S ~ Jog Frequency Unit: 0.01
Settings 0.10 to Fmax (Pr.01.00)Hz Factory Setting: 6.00

(BA| Only external terminal JOG (MI3 to MI9)can be used. When the Jog command is “ON”, the
AC motor drive will accelerate from Minimum Output Frequency (Pr.01.05) to Jog Frequency
(Pr.01.15). When the Jog command is “OFF”, the AC motor drive will decelerate from Jog
Frequency to zero. The used Accel/Decel time is set by the Jog Accel/Decel time (Pr.01.13,

Pr.01.14).

B

Before using the JOG command, the drive must be stopped first. And during Jog operation,
other operation commands are not accepted, except commands via the FORWARD,

REVERSE and STOP keys on the digital keypad.
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Frequency

(OIS ~ Auto-Acceleration / Deceleration

01.15
JOG

Frequency

01.05

Min. output
frequency

1
1
I
1
1
I
1
1
I
I
1
I
1
1
I
1
1
I
1
1
I
I
1
1
I
1
1
I
I
I
1
I
-
1
1
1

OHz

JOG Accel. Time

A

01.13

»

JOG Decel. Time | Time

< >

01.14

The definition of JOG Accel./Decel. Time

Settings

0
1
2
3
4

Factory Setting: 0

Linear acceleration / deceleration

Auto acceleration, linear Deceleration.

Linear acceleration, auto Deceleration.

Auto acceleration / deceleration (set by load)

Auto acceleration / deceleration (set by Accel/Decel Time setting)

B

B

5-32

With Auto acceleration / deceleration it is possible to reduce vibration and shocks during

starting/stopping the load.

During Auto acceleration the torque is automatically measured and the drive will accelerate to

the set frequency with the fastest acceleration time and the smoothest starting current.

During Auto deceleration, regenerative energy is measured and the motor is smoothly

stopped with the fastest deceleration time.

But when this parameter is set to 04, the actual accel/decel time will be equal to or more than

parameter Pr.01.09 ~Pr.01.12.

Auto acceleration/deceleration makes the complicated processes of tuning unnecessary. It

makes operation efficient and saves energy by acceleration without stall and deceleration

without brake resistor.

In applications with brake resistor or brake unit, Auto deceleration shall not be used.

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03



Chapter 5 Parameters | PDC Series

Acceleration S-Curve Unit: 0.1/0.01

ORI Deceleration S-Curve Unit; 0.1/0.01

Factory Setting: 0
Settings 0.0 S-curve disabled
0.1 to 10.0/0.01 to 10.00 S-curve enabled (10.0/10.00 is the smoothest)

0 This parameter is used to ensure smooth acceleration and deceleration via S-curve.
The S-curve is disabled when set to 0.0 and enabled when set to 0.1 to 10.0/0.01 to 10.00.
Setting 0.1/0.01 gives the quickest and setting 10.0/10.00 the longest and smoothest S-curve.
The AC motor drive will not follow the Accel/Decel Times in Pr.01.09 to Pr.01.12.

B

The diagram below shows that the original setting of the Accel/Decel Time is only for
reference when the S-curve is enabled. The actual Accel/Decel Time depends on the
selected S-curve (0.1 to 10.0).

The total Accel. Time=Pr.01.09 + Pr.01.17 or Pr.01.11 + Pr.01.17

The total Decel. Time=Pr.01.10 + Pr.01.18 or Pr.01.12 + Pr.01.18

e@% I “@%‘
® |

— @ —
@@ 3@
Disable S curve

Enable S curve

Acceleration/deceleration Characteristics

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03 5-33



Chapter 5 Parameters | PDC Series

Group 2: Operation Method Parameters

(02N [0m ~ Source of First Master Frequency Command

Factory Setting: 1

((ZA0 Il ~ Source of Second Master Frequency Command

Factory Setting: 0

Settings 0 Digital keypad UP/DOWN keys or Multi-function Inputs UP/DOWN.
Last used frequency saved. (Digital keypad is optional)

0 to +10V from AVI

4 to 20mA from ACI or 0 to +10V from AVI2
RS-485 serial communication (RJ-45)
Digital keypad potentiometer

A WO N -

0 These parameters set the Master Frequency Command Source of the AC motor drive.
(BA| The factory setting for master frequency command is 1. (digital keypad is optional.)
(BA| Setting 2: use the ACI/AVI switch on the AC motor drive to select ACI or AVI2. When setting
to AVI, AVI2 is indicated.
A When the AC motor drive is controlled by external terminal, please refer to Pr.02.05 for details.
L The first /second frequency/operation command is enabled/disabled by Multi Function Input

Terminals. Please refer to Pr.04.05 ~ 04.08.

7 Xil ~ Source of First Operation Command

Factory Setting: 1
0 Digital keypad (Digital keypad is optional)
1 External terminals. Keypad STOP/RESET enabled.
2 External terminals. Keypad STOP/RESET disabled.
3

RS-485 serial communication (RJ-45). Keypad STOP/RESET
enabled.

4 RS-485 serial communication (RJ-45). Keypad STOP/RESET
disabled.

Settings

(BA| The factory setting for source og first operation command is 2. (digital keypad is optional.)
8| When the AC motor drive is controlled by external terminal, please refer to Pr.02.05/Pr.04.04

for details.
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» Combination of the First and Second Master Frequency
02.10
Command

Factory Setting: 0

Settings 0 First Master Frequency Command Only
1 First Master Frequency + Second Master Frequency
2 First Master Frequency - Second Master Frequency

(oyXoral Stop Method

Factory Setting: 0

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

0 The parameter determines how the motor is stopped when the AC motor drive receives a
valid stop command or detects External Fault.

Ramp: the AC motor drive decelerates to Minimum Output Frequency (Pr.01.05)
according to the deceleration time and then stops.

Coast: the AC motor drive stops the output instantly upon command, and the motor
free runs until it comes to a complete standstill.

The motor stop method is usually determined by the characteristics of the motor load and

how frequently it is stopped.

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

(2) If motor free running is allowed or the load inertia is large, it is recommended to

select “coast to stop”. For example: blowers, punching machines, centrifuges

and pumps.
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Frequency Frequency
output
output
frequency freé)uency
motor motor
speed 5 speed
! Time Time
o | stops according tq : . freeruntostop !
operation decel erationtime  operation .
command RUN STOP command RUN STOP
ramp to stop and free run to stop
Frequency Frequency
""""""""""""""" “\ frequency output . motor
™\ *.,  speed
motor frequency .“"’./
speed output x'.‘
stops according to free run to sto "‘
operation decel eration time operation °
command L command L
EF EF

When Pr.02.02is setto2or 3

When Pr.02.02issettoOor 1

WAV P\\VM Carrier Frequency Selections Unit: 1
115V/230V/460V Series
Power 0.25 to 15hp (0.2kW to 11kW)
Setting Range 1to 15 kHz
Factory Setting 8 kHz
0 This parameter determines the PWM carrier frequency of the AC motor drive.
Carrier Acoustic EIe_ctromagnetic Heat Current
Frequency Noise Noise or leakage Dissipation| Wave
current
1kHz Significant Minimal Minimal | , , 1 o Minimal
8kHz
15kHz Minimal |  Significant Significant Significant
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0 From the table, we see that the PWM carrier frequency has a significant influence on the
electromagnetic noise, AC motor drive heat dissipation, and motor acoustic noise.

N The PWM carrier frequency may derate the rated current. The higher carrier frequency will
decrease rated current to prevent AC motor drive overheat and extend IGBT’s life. Therefore,
it is necessary to have this kind of protection method. The rated current for the AC motor drive
with carrier frequency (8kHz and below) is 100%. The curve between the rated current and

carrier frequency (at 50°C) is shown as follows.

A A
100% 100%

\\
< 9% AN < 9%
= 80% = 80%
[ o
8 70% 8 70% \
3 60% 3 60% =
© ©
® 50% : ® 50%

40% : 40%
. ,. Carrier - o Carrier
2kHz 6kHz 10kHz 14kHz " Frequency 2kHz 6kHz 10kHz 14kHz " Frequency
4kHz 8kHz 12kHz 16kHz 4kHz 8kHz 12kHz 16kHz
For 115V/230V Series at 50°Q122°F) For 460V Series at 50°Q122°F)
02X \otor Direction Control
Factory Setting: O
Settings 0 Forward/Reverse operation enabled
1 Reverse operation disabled
2 Forward operation disabled

0 This parameter is used to disable one direction of rotation of the AC motor drive direction of

rotation. See Chapter 2 for definition of direction of rotation.

(OHVI | ine Start Lockout

Settings 0 Disable. Operation status is not changed even if operation
command source Pr.02.01 is changed.

Factory Setting: 1

1 Enable. Operation status is not changed even if operation command
source Pr.02.01 is changed.

2 Disable. Operation status will change if operation command source
Pr.02.01 is changed.

3 Enable. Operation status will change if operation command source

Pr.02.01 is changed.

0 This parameter determines the response of the drive upon power on and operation command

source is changed.
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Pr.02.05 | Startlockout (Run when power is ON) Operation status when operation
command source is changed
0 Disable (AC motor drive will run) Keep previous status
1 Enable (AC motor drive doesn’t run) Keep previous status
2 Disable (AC motor drive will run) Changg according to the new
operation command source
3 Enable (AC motor drive doesn’t run) Change according to the new

operation command source

0 When the operation command source is from external terminal and operation command is ON
(FWD/REV-DCM-=closed), the AC motor drive will operate according to Pr.02.05 after power
is applied. <For terminals FWD and REV only>
1. When Pr.02.05 is set to 0 or 2, AC motor drive will run immediately.

2. When Pr.02.05 is set to 1 or 3, AC motor drive will remain stopped until operation
command is received after previous operation command is cancelled.

MI1-DCM (close) ON A OFF

- RUN RUN .
Pr.02.01=0 STOP sTOP
output frequency

Pr.02.05=20r 3

This action will follow MI1/DCM
or MI2/DCM status

Change operation : : : : - -
command source : : ; . Pr02.01=1 or 2 (ONis close/OFF is open)

output frequency N\
Pr.04.04=0o0r1 J

5-38

When the operation command source isn’t from the external terminals, independently from
whether the AC motor drive runs or stops, the AC motor drive will operate according to
Pr.02.06 if the two conditions below are both met.

1.  When operation command source is changed to external terminal (Pr.02.01=1 or 2)

2. The status of terminal and AC motor drive is different.

And the operation of the AC motor drive will be:

1. When setting 0 or 1, the status of AC motor drive is not changed by the terminal status.

2.  When setting 2 or 3, the status of AC motor drive is changed by the terminal status.
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MI1-DCM (close) ' ON OFF | ON

power is applied OFF ON

output frequency :
Pr.04.04=0o0r?2 /o
itwill run

output frequency
Pr.04.04=10r3

P
itwon't run
when power is applied

It needs to received a run command
after previous command is cancelled

A The Line Start Lockout feature does not guarantee that the motor will never start under this
condition. It is possible the motor may be set in motion by a malfunctioning switch.

0ZN0CIl | 0ss of ACI Signal (4-20mA)

Factory Setting: 0

Settings 0 Decelerate to OHz
1 Coast to stop and display “AErr”
2 Continue operation by the last frequency command
0 This parameter determines the behavior when ACI is lost.
L When set to 1, it will display warning message “AErr” on the keypad in case of loss of ACI

signal and execute the setting. When ACI signal is recovered, the warning message will stop

blinking. Please press “RESET” key to clear it.

02Xy Up/Down Mode

Factory Setting: 0

Settings 0 By digital keypad up/down keys mode
1 Based on Accel/Decel Time acc. to Pr.01.09 to 01.12
2 Constant speed (acc. to Pr. 02.08)
3 Pulse input unit (acc. to Pr. 02.08)
Accel/Decel Rate of Change of UP/DOWN Operation with Unit: 0.01
02.08
Constant Speed
Settings 0.01~10.00 Hz/ms Factory Setting: 0.01
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0 These parameters determine the increase/decrease of the master frequency when operated
via the Multi-function Inputs when Pr.04.05~Pr.04.08 are set to 10 (Up command) or 11

(Down command).

(02NNl ~ Keyboard Frequency Command Unit: 0.01
Settings 0.00 to 600.0Hz Factory Setting: 60.00

0 This parameter can be used to set frequency command or read keypad frequency command.

2Nl » Communication Frequency Command Unit: 0.01
Settings 0.00 to 600.0Hz Factory Setting: 60.00

0 This parameter can be used to set frequency command or read communication frequency

command.

02.13 The Selections for Saving Keypad or Communication Frequency
' Command

Factory Setting: 0
Settings 0 Save Keypad & Communication Frequency
1 Save Keypad Frequency only

2 Save Communication Frequency only

0 This parameter is used to save keypad or RS-485 frequency command.

Frequency Command Selections at Stop (for Keypad and
02.14 A
Communication)

Settings 0 By Current Freq Command

Factory Setting: 0

1 By Zero Freq Command
2 By Frequency Display at Stop

(2SIl Frequency Display at Stop Unit: 0.01
Settings 0.00 ~ 600.0Hz Factory Setting: 60.00

0 These parameters are used to determinate the frequency at stop:
When setting Pr.02.14 to 0: the frequency at stop will be current frequency.
When setting Pr.02.14 to 1: the frequency at stop will be 0.
When setting Pr.02.14 to 2: the frequency at stop will be Pr.02.15.

(2%l Display the Master Freq Command Source
Settings  Read Only Factory setting: ##
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0 You can read the master frequency command source by this parameter.

Display Value Bit Function
1 Bit0=1 [Master Freq Command Source by First Freq Source (Pr.02.00).
2 Bit1=1 [Master Freq Command Source by Second Freq Source (Pr.02.09).
4 Bit2=1 [Master Freq Command Source by Multi-input function
8 Bit3=1 |Master Freq Command Source by PLC Freq command

(07N Al Display the Operation Command Source
Settings  Read Only Factory setting: ##

0 You can read the operation source by this parameter.

Display Value Bit Function
1 Bit0=1 |Operation Command Source by Digital Keypad
2 Bit1=1 |Operation Command Source by RS485 communication
4 Bit2=1 [Operation Command Source by External Terminal
8 Bit3=1 [Operation Command Source by Multi-input function
16 Bit4=1 |Operation Command Source by PLC Operation Command
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Group 3: Output Function Parameters

Factory Setting: 8

03.01

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

Multi-function Output Terminal MO1

Factory Setting: 1

Settings Function Description
0 No Function
1 AC Drive Operational Active when the drive is ready or RUN command is “ON”.
) Master Frequency Active when the AC motor drive reaches the output
Attained frequency setting.
Active when Command Frequency is lower than the
3 Zero Speed
Minimum Output Frequency.
_ Active as long as over-torque is detected. (Refer to Pr.06.03
4 Over-Torque Detection
~ Pr.06.05)
Active when the output of the AC motor drive is shut off
Baseblock (B.B.)
5 L during baseblock. Base block can be forced by Multi-function
Indication
input (setting 09).
6 Low-Voltage Indication | Active when low voltage(Lv) is detected.
. Operation Mode Active when operation command is controlled by external
Indication terminal.
o Active when a fault occurs (oc, ov, oH, oL, oL1, EF, cF3,
8 Fault Indication
HPF, ocA, ocd, ocn, GFF).
Desired Frequency
9 ) Active when the desired frequency (Pr.03.05) is attained.
Attained
Terminal Count Value
10 ] Active when the counter reaches Terminal Count Value.
Attained
Preliminary Count Value
11 ] Active when the counter reaches Preliminary Count Value.
Attained
Over Voltage Stall _ ) _
12 o Active when the Over Voltage Stall function operating
supervision
Over Current Stall
13 » Active when the Over Current Stall function operating
supervision
14 Heat Sink Overheat When heatsink overheats, it will signal to prevent OH turn off
Warning the drive. When it is higher than 85°C (185°F), it will be ON.
15 Over Voltage supervision | Active when the DC-BUS voltage exceeds level
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Settings Function Description

16 PID supervision Active when the PID function is operating

17 Forward command Active when the direction command is FWD

18 Reverse command Active when the direction command is REV

19 Zero Speed Output Active unless there is an output frequency present at
Signal terminals U/T1, V/T2, and W/T3.
Communication Warning

20 (FbE,Cexx, AoL2, AUE, | Active when there is a Communication Warning
SAVE)

01 Brake Control (Desired | Active when output frequency >Pr.03.14. Deactivated when
Frequency Attained) output frequency <Pr.03.15 after STOP command.

ICHoZal Desired Frequency Attained

Settings 0.00 to 600.0 Hz

Unit: 0.01

Factory Setting: 0.00

(BA| If a multi-function output terminal is set to function as Desired Frequency Attained (Pr.03.00 to

Pr.03.01=09), then the output will be activated when the programmed frequency is attained.

Frequency _
master N ¢ Y detection
---------- +4Hz
frequency'""-"j-:-ZH-Z-:::-- L range
detection range¢ ! - detection
desired | 4 e _!N\__¥ 2Hzrange
frequency |waiting time 4 ! 2 _ .
03.02 for o | gli izraggg time
frequenc . | | ! g stop
N L |
- L Time
run/stop _| "ON! 1 | OFF
master freq. attained OFF . | ON | ' OFE
(output signal) ! i
desired freq. attained OFF ON OFF
setting 03 zero speed indication | ON| OFF I ON |
setting 19 zero speed indication | oNl OFF | ON

outputtiming chart of multiple function terminals
when setting to frequency attained or zero speed indication
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OCHICEN » Analog Output Signal (AFM)

Settings 0 Analog Frequency Meter (0 to Maximum Output Frequency)

Factory Setting: 0

1 Analog Current Meter (0 to 250% of rated AC motor drive current)

(BA| This parameter sets the function of the AFM output 0~+10VDC (ACM is common).

ICHZ N ~ Analog Output Gain Unit: 1

Settings 1 to 200% Factory Setting: 100

1] This parameter sets the voltage range of the analog output signal AFM.

0 When Pr.03.03 is set to 0, the analog output voltage is directly proportional to the output
frequency of the AC motor drive. With Pr.03.04 set to 100%, the Maximum Output Frequency
(Pr.01.00) of the AC motor drive corresponds to +10VDC on the AFM output.

0 Similarly, if Pr.03.03 is set to 1, the analog output voltage is directly proportional to the output
current of the AC drive. With Pr.03.04 set to 100%, then 2.5 times the rated current
corresponds to +10VDC on the AFM output.

Any type of voltmeter can be used. If the meter reads full scale at a voltage less than 10V,

Pr. 03.04 should be set using the following formula:

Pr. 03.04 = ((meter full scale voltage)/10) x 100%

For Example: When using the meter with full scale of 5 volts, adjust Pr.03.04 to 50%. If
Pr.03.03 is set to 0, then 5VDC will correspond to Maximum Output Frequency.

NI Terminal Count Value Unit: 1

Settings 0 to 9999 Factory Setting: 0

0 This parameter sets the count value of the internal counter. To increase the internal counter,
one of Pr.04.05 to 04.08 should be set to 12. Upon completion of counting, the specified
output terminal will be activated. (Pr.03.00 to Pr.03.01 set to 10).

0 When the display shows ¢555, the drive has counted 555 times. If display shows c555e, it

means that real counter value is between 5,550 and 5,559.

(OXNO[CE Preliminary Count Value Unit: 1

Settings 0 to 9999 Factory Setting: 0
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0 When the counter value reaches this value, the corresponding multi-function output terminal
will be activated, provided one of Pr.03.00 to Pr.03.01 set to 11 (Preliminary Count Value

Setting). This multi-function output terminal will be deactivated upon completion of Terminal

Count Value Attained.
L The timing diagram:
Display c0C00 [ c0002 0003 <0004 <0005 SHIH c0002 —] 2msecle—
(Pr.00.04=1)
TRG
Counter Trigger
—>{2msec}<7
The width of tri i |
Preliminary Count Value Shguv;/clj nOtoberllgsg‘;:trhs;%na
(Pr.03.00~Pr. 03.01=11)  Ex:03.05=5,03.06=3 2ms(<250 Hz)
Terminal Count Value
(Pr.03.00~Pr. 03.01=10)

EF Active when Terminal Count Value Attained

Factory Setting: 0

Settings 0 Terminal count value attained, no EF display

1 Terminal count value attained, EF active

A If this parameter is set to 1 and the desired value of counter is attained, the AC drive will treat

it as a fault. The drive will stop and show the “EF” message on the display.

NI Fan Control

Factory Setting: 0

Settings 0 Fan always ON
1 minute after AC motor drive stops, fan will be OFF
2 Fan ON when AC motor drive runs, fan OFF when AC motor drive
stops
3 Fan ON when preliminary heatsink temperature attained

8| This parameter determines the operation mode of the cooling fan.
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XNl The Digital Output Used by PLC

Settings  Read Only Factory setting: ##

Bit0O=1: RLY used by PLC

Bit1=1: MO1 used by PLC

Bit2=1: MO2/RA2 used by PLC
Bit3=1: MO3/RA3 used by PLC
Bit4=1: MO4/RA4 used by PLC
Bit5=1: MO5/RAS5 used by PLC
Bit6=1: MO6/RA6 used by PLC
Bit7=1: MO7/RA7 used by PLC

(BA| The equivalent 8-bit is used to display the status (used or not used) of each digital output. The
value that Pr.03.09 displays is the result after converting 8-bit binary into decimal value.

a8 For standard AC motor drive, it only has 2-bit (bit0O and bit1). When extension card is installed,
the number of the digital output terminals will increase according to the extension card. The

maximum number of the digital output terminals is shown as follows.
O=nouse
Weights 2" 2° 2° 2' 2° 2° o' p°1=UsedbyPLC
Bit 716 413]12|1]0|<—Relay1
7 N A A A A 7 N t MO1
MO2/RA2

MO3/RA3
MO4/RA4

MOS5/RA5
MOG6/RA6
MO7/RA7
(BA| For example: when Pr.03.09 is set to 3 (decimal) = 00000011 (binary) that indicates Relay1

and MO1 are used by PLC. (Pr.03.09= 2°+2'=3)
O=no use
Weights 27 2° 2° 2* 2° 2% o' 2°17UsedbyPLC
Bit ofofoJo[ofo[1]1]«—Relay1
A A A A A A t MO1
MO2/RA2

MO3/RA3
MO4/RA4

MOS/RAS5
MOG6/RAG6
MO7/RA7

NIV The Analog Output Used by PLC
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Settings  Read Only Factory setting: ##
Bit0=1: AFM used by PLC

(B8] The equivalent 1-bit is used to display the status (used or not used) of each analog output.

The value that Pr.03.10 displays is the result after converting 1-bit binary into decimal value.

0
: 2° 0=nouse
Weights 1=Used by PLC
Bit 0 |«—AFM

(BA| For Example:
If Pr.03.10 displays 1, it means that AFM is used by PLC.

Brake Release Frequency Unit: 0.01
Settings 0.00 to 600.0Hz Factory Setting: 0.00
Brake Engage Frequency Unit: 0.01
Settings 0.00 to 600.0Hz Factory Setting: 0.00

(A8 These two parameters are used to set control of mechanical brake via the output terminals
(Relay or MO1) when Pr.03.00~03.01 is set to 21. Refer to the following example for details.
Example:

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

Frequency
Output

Case 1: Pr.03.12

Pr.03.11

Case 2: Pr.03.12

Time

Run/Stop

Case 1: MO1=21

Case 2: MO1=21

Note: MO1: setting value of Pr.03.01

Display the Status of Multi-function Output Terminals
Settings  Read Only Factory setting: ##
Bit0: RLY Status
Bit1: MO1 Status
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Bit2: MO2/RA2 Status
Bit3: MO3/RA3 Status
Bit4: MO4/RA4 Status
Bit5: MO5/RA5 Status
Bit6: MO6/RA6 Status
Bit7: MO7/RA7 Status

N

5-48

For standard AC motor drive (without extension card), the multi-function output terminals are

falling-edge triggered and Pr.03.13 will display 3 (11) for no action.
1 0 A= ;
Welghts 2 2 O0=Active

1=0ff
Bit 1|0 |+«—Relay1
Mot

For Example:

If Pr.03.13 displays 2, it means Relay 1 is active.

The display value 2 =bit 1 X 2

When extension card is installed, the number of the multi-function output terminals will
increase according to the extension card. The maximum number of the multi-function output

terminals is shown as follows.

8 7 ] 5 4 3 2 1 OZACtiVG
Weights 2" 2 2" 2 27 27 2 1=0ff
Bit 716 413|2|1]0|«<—Relay1
A A A t MO1
MO2/RA2

MO3/RA3
MO4/RA4

MO5/RA5
MOG6/RA6
MO7/RA7

A A
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Group 4: Input Function Parameters

(ZNOml ~ Keypad Potentiometer Bias Unit: 0. 1
Settings 0.0 to 100.0% Factory Setting: 0.0
07N ~ Keypad Potentiometer Bias Polarity

Factory Setting: 0

Settings 0 Positive Bias
1 Negative Bias
~ Keypad Potentiometer Gain Unit: 0.1
Settings 0.1 to 200.0% Factory Setting: 100.0
Keypad P_otentiometer Negative Bias, Reverse Motion
Enable/Disable
Factory Setting: 0
Settings 0 No Negative Bias Command
1 Negative Bias: REV Motion Enabled

Example 1: Standard application
This is the most used setting. The user only needs to set Pr.02.00 to 01. The frequency command

comes from keypad potentiometer on AVI.

60Hz| - - _
: Pr.01.00=60Hz--Max. output Freq.

Potentiometer(AVI)
. Pr.04.00 =0%--Bias adjustment
30Hz :  Pr.04.01 =0--Positive bias
: Pr.04.02 =100%--Input gain
Pr.04.03 =0--No negative bias command

OHz

ov 5V 10V

Example 2: Use of bias

This example shows the influence of changing the bias. When the input is OV the output frequency is
10 Hz. At mid-point a potentiometer will give 40 Hz. Once the Maximum Output Frequency is
reached, any further increase of the potentiometer or signal will not increase the output frequency.
(To use the full potentiometer range, please refer to Example 3.) The value of external input

voltage/current 0-8.33V corresponds to the setting frequency 10-60Hz.
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Pr.01.00=60Hz--Max. output Freq.
BOHzZl---veeeeiiein, Potentiometer(AVI)

Sl Pr.04.00 =16.7%--Bias adjustment
Pr.04.01 =0--Positive bias
Pr.04.02 =100%--Input gain
Pr.04.03 =0--No negative bias command

40Hz

Bias 10Hz

Adjustmen{ : ;
OHz OV 5V 10V Bias adjustment:((10Hz/60Hz)/(Gain/100%))*100%=16.7%

Gain:100%

Example 3: Use of bias and gain for use of full range
This example also shows a popular method. The whole scale of the potentiometer can be used as
desired. In addition to signals of 0 to 10V, the popular voltage signals also include signals of 0 to 5V,

or any value under 10V. Regarding the setting, please refer to the following examples.

Pr.01.00=60Hz--Max. output Freq.
Potentiometer(AVI)

Pr.04.00 =20.0%--Bias adjustment
Pr.04.01 =0--Positive bias

Pr.04.02 =83.3%--Input gain

Pr.04.03 =0--No negative bias command

60Hz

Bias 10Hz
Adjustment 37 Gain:(10V/(10V+2V))*100%=83.3%
20V 5V 10V Bias adjustment:((10Hz/60Hz)/(Gain/100%))*100%=20.0%
XV

Example 4: Use of 0-5V potentiometer range via gain adjustment
This example shows a potentiometer range of 0 to 5 Volts. Instead of adjusting gain as example

below, you can set Pr. 01.00 to 120Hz to achieve the same results.

Gain
adjustment

60HzZ| - eee - Pr.01.00=60Hz--Max. output Freq.

Potentiometer(AVI)
Pr.04.00 =0.0%--Bias adjustment
: Pr.04.01 =0--Positive bias
30HZ| - e i Pr.04.02 =200%--Input gain
: Pr.04.03 =0--No negative bias command

Gain:(10V/5V)*100%=200%

OHz OV 5V 10V
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Example 5: Use of negative bias in noisy environment

In this example, a 1V negative bias is used. In noisy environments it is advantageous to use

negative bias to provide a noise margin (1V in this example).

6OHZ| oo Pr.01.00=60Hz--Max. output Freq.
Potentiometer(AVI)
SAHzZ| e 24 Pr.04.00 =10.0%--Bias adjustment
: Pr.04.01 =1--Negative bias
Pr.04.02 =100%--Input gain
Pr.04.03 =0--No negative bias command

Gain:100%
. OHz|- :
Negative IVEELY,
bias 6Hz I 10V Bias adjustment:((6Hz/60Hz)/(Gain/100%))*100%=10.0%

Example 6: Use of negative bias in noisy environment and gain adjustment to use full
potentiometer range

In this example, a negative bias is used to provide a noise margin. Also a potentiometer frequency

gain is used to allow the Maximum Output Frequency to be reached.

Bias
adjustment pr 01.00=60Hz--Max. output Freq.
BOHzZ| - $/ Potentiometer (AV1)
............... Pr.04.00 =10.0%--Bias adjustment
S Pr.04.01 =1--Negative bias
Pr.04.02 =111%--Input gain
Pr.04.03 =0--No negative bias command

Gain:(10V/9V)*100%=111%

i H :
Elizgast“éeHz_fOVV 10V Bias adjustment:((6.6Hz/60Hz)/(Gain/100%))*100%=10.0%

Example 7: Use of 0-10V potentiometer signal to run motor in FWD and REV direction
In this example, the input is programmed to run a motor in both forward and reverse direction. The
motor will be idle when the potentiometer position is at mid-point of its scale. Using the settings in

this example disables the external FWD and REV controls.
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Pr.01.00=60Hz--Max. output Freq.

60Hz

30Hz| -

Potentiometer(AVI)

Pr.04.00 =50.0%--Bias adjustment

Pr.04.01
Pr.04.02 =200%--Input gain

ov

OHz

=1--Negative bias

Gain:(10V/5V)*100%=200%

10V Pr.04.03 =1--Negative bias: REV motion enabled

Bias adjustment:((60Hz/60Hz)/(Gain/100%))*100%=200%

Example 8: Use negative slope

In this example, the use of negative slope is shown. Negative slopes are used in applications for

control of pressure, temperature or flow. The sensor that is connected to the input generates a large

signal (10V) at high pressure or flow. With negative slope settings, the AC motor drive will slow stop

the motor. With these settings the AC motor drive will always run in only one direction (reverse). This

can only be changed by exchanging 2 wires to the motor.

60Hz

OHz

negative slope.-" :

<|"-.

Pr.04.01

Pr.01.00=60Hz--Max. output Freq.
Potentiometer(AVI)

Pr.04.00 =100%--Bias adjustment
=0--Positive bias
Pr.04.02 =100%--Input gain
Pr.04.03 =1--Negative bias: REV motion enabled

Gain:(10V/10V)*100%=100%

10V Bjas adjustment:((60Hz/60Hz)/(Gain/100%))*100%=100%

04.11

Minimum AVI Voltage

Unit: 0.1

Settings

0.0 to 10.0V

Factory Setting: 0.0

04.12

Minimum AVI Frequency (percentage of Pr.01.00)

Unit: 0.1

Settings

0.0 to 100.0%

Factory Setting: 0.0

ZCHl \Maximum AVI Voltage

Unit: 0.1

Settings 0.0 to 10.0V Factory Setting: 10.0

0zl \Maximum AVI Frequency (percentage of Pr. 01.00) Unit: 0.1
Settings 0.0 to 100.0% Factory Setting: 100.0

Unit: 0.1

7% Ial Minimum ACI Voltage

Settings

4.0 to 20.0mA

Factory Setting: 4.0

0zl Minimum ACI Frequency (percentage of Pr. 01.00)

Unit: 0.1

Settings

0.0 to 100.0%

Factory Setting: 0.0

04.17

Maximum ACI Voltage

Unit: 0.01

Settings

4.0 to 20.0mA

Factory Setting: 0.00
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07kl Maximum ACI Frequency (percentage of Pr. 01.00) Unit: 0.1
Settings 0.0 to 100.0% Factory Setting: 100.0
Z KBl AC| Terminal Mode Selection

Factory Setting: 0
Settings 0 ACI

1 AVI2
Minimum AVI2 Voltage Unit: 0.1
Settings 0.0 to 10.0V Factory Setting: 0.0
Minimum AVI2 Frequency (percentage of Pr.1-00) Unit: 0.1
Settings 0.0 to 100.0% Factory Setting: 0.0
Maximum AVI2 Voltage Unit: 0.1
Settings 0.0 to 10.0V Factory Setting: 10.0
Maximum AVI2 Frequency (percentage of Pr.1-00) Unit: 0.1
Settings 0.0 to 100.0% Factory Setting: 100.0

0 Please note the ACI/AVI switch on the AC motor drive. Switch to ACI for 4 to 20mA analog
current signal (ACI) (Pr.04.19 should be set to 0) and AVI for analog voltage signal (AVI2)
(Pr.04.19 should be set to 1).

0 The above parameters are used to set the analog input reference values. The min and max

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

4 0O1OO
|
|

0414 | _ _ _ _ _ _ _ ________ !
04.18 ! I
04.23 : .
|

I |

: |

| I

04.12 | :
04.16 f———— . ! .
04.21 1 04.11 :04.13 .
1 04.15 ,04.17 !

! 04.20 104.22 :

» analog input
20mA/10V
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A 01.00=60.00 Hz

04.14=70 7777777 TTTT T |

04.18=50 [~ 7"77" 7T e |

04.12=30 ACI

04.16=0 » analog input

04.11=0V 04.15=4mA 04.13=10V
04.17=20mA

04.04 Multi-function Input Terminal (MI1, MI2) 2-wire/ 3-wire Operation
' Control Modes

Settings 0 2-wire: FWD/STOP, REV/STOP
1 2-wire: FWD/REV, RUN/STOP

2 3-wire Operation

Factory Setting: 0

0 There are three different types of control modes:

04.04 External Terminal
. so—| MI1:("OPEN":STOP)
2-wire FWD/STOP ("CLOSE":FwWD)
0 FWD /STOP REV/STOP }—a3 MIZ:("OPEN": STCOP)
("CLOSE" REV)
REV / STOP ocM
. fo— MIT("OPEN"STOR)
2-wire BENSTOR ("CLOSE":RUN)
1 FWD/ REV FWD/REV A W12 ("OPEN": FWD)
("CLOSE": REY)
RUN /STOP oCM -
STOP RUN
L MIT("CLOSE"RLUM)
_QQ_L MIZ ("OFPEMN" STOF)
2 3-wire e MIZI("OPEM": FywD)
REWV/FWD ("CLOSE" REVY]
Ok o/
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04.05 Multi-function Input Terminal (MI3)
Factory Setting: 1
04.06 Multi-function Input Terminal (Ml4)
Factory Setting: 2
04.07 Multi-function Input Terminal (MI5)
Factory Setting: 3
04.08 Multi-function Input Terminal (MI6)
Factory Setting: 4
Settings Function Description
_ Any unused terminals should be programmed to O to insure they
0 No Function
have no effect on operation.
Multi-Step Speed
1 Command 1 These four inputs select the multi-speed defined by Pr.05.00 to
, Multi-Step Speed Pr.05.14 as shown in the diagram at the end of this table.
Command 2
NOTE: Pr.05.00 to Pr.05.14 can also be used to control output
3 Multi-Step Speed speed by programming the AC motor drive’s internal PLC
Command 3 function. There are 17 step speed frequencies (including
Master Frequency and Jog Frequency) to select for
Multi-Step Speed o
4 application.
Command 4
The External Reset has the same function as the Reset key on
5 External Reset the Digital keypad. After faults such as O.H., O.C. and O.V. are
cleared this input can be used to reset the drive.
| When the command is active, acceleration and deceleration is
6 Accel/Decel Inhibit _ o
stopped and the AC motor drive maintains a constant speed.
Accel/Decel Time ]
] Used to select the one of 2 Accel/Decel Times (Pr.01.09 to
7 Selection _ _
Pr.01.12). See explanation at the end of this table.
Command
Parameter value 08 programs one of the Multi-function Input
_ Terminals MI3 ~ MI6 (Pr.04.05~Pr.04.08) for Jog control.
Jog Operation _ )
8 Control NOTE: Programming for Jog operation by 08 can only be
ontro
done while the motor is stopped. (Refer to parameter
Pr.01.13~Pr.01.15)
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Settings Function Description
Parameter value 09 programs a Multi-function Input Terminals for
external Base Block control.
External Base NOTE: When a Base-Block signal is received, the AC motor
9 Block drive will block all output and the motor will free run. When
(Refer to Pr. 08.06) | base block control is deactivated, the AC drive will start its
speed search function and synchronize with the motor
speed, and then accelerate to Master Frequency.
UP: Increase Increase/decrease the Master Frequency each time an input is
10 Master Frequency received or continuously when the input stays active. When both
inputs are active at the same time, the Master Frequency
11 DOWN: Decrease | increase/decrease is halted. Please refer to Pr.02.07, 02.08. This
Master Frequency | function is also called “motor potentiometer”.
Parameter value 12 programs one of the Multi-function Input
_ Terminals MI3~MI6 (Pr.04.05~Pr.04.08) to increment the AC
12 Counter Trigger . . . . . .
drive’s internal counter. When an input is received, the counter is
incremented by 1.
When active, the counter is reset and inhibited. To enable
13 Counter Reset ) _
counting the input should be OFF. Refer to Pr.03.05 and 03.06.
Parameter value 14 programs one of the Multi-function Input
14 External Fault Terminals MI3~MI6 (Pr.04.05~Pr.04.08) to be External Fault
(E.F.) inputs.
15 PID function When an input ON with this setting is ON, the PID function will be
disabled disabled.
AC motor drive will stop output and the motor free run if one of
16 Output Shutoff Stop | these settings is enabled. If the status of terminal is changed, AC
motor drive will restart from OHz.
17 Parameter lock When this setting is enabled, all parameters will be locked and
enable write parameters is disabled.
Operation _ _ ]
ON: Operation command via Ext. Terminals
Command ) _ _
) OFF: Operation command via Pr.02.01 setting
18 Selection (Pr.02.01 o o _
_ Pr.02.01 is disabled if this parameter value 18 is set. See the
setting/external ) )
_ explanation below this table.
terminals)
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Settings Function Description
Operation . o
ON: Operation command via Digital Keypad
Command ) ) _
] OFF: Operation command via Pr.02.01 setting
19 Selection (Pr 02.01 o o )
. . Pr.02.01 is disabled if this parameter value 19 is set. See the
setting/Digital
explanation below this table.
Keypad)
Operation _ _ o
ON: Operation command via Communication
Command ) . .
) OFF: Operation command via Pr.02.01 setting
20 Selection (Pr 02.01 o o )
Hina/ Pr.02.01 is disabled if this parameter value 20 is set. See the
setting

o explanation below this table.
Communication)

This function has top priority to set the direction for running (If
“Pr.02.04=0")

21 Forward/Reverse

Used to select the first/second frequency command source. Refer
to Pr.02.00 and 02.09.

ON: 2™ Frequency command source

Source of second
22 frequency

command enabled X
OFF: 1* Frequency command source

ON: Run PLC Program
OFF: Stop PLC Program

When AC motor drive is in STOP mode and this function is

enabled, it will display PLC1 in the PLC page and execute PLC
Run/Stop PLC program. When this function is disabled, it will display PLCO in the
Program (PLC1) PLC page and stop executing PLC program. The motor will be
stopped by Pr.02.02.

When operation command source is external terminal, the keypad

23

cannot be used to change PLC status. And this function will be
invalid when the AC Motor drive is in PLC2 status.

When AC motor drive is in STOP mode and this function is
enabled, it will display PLC2 in the PLC page and you can

download/execute/monitor PLC. When this function is disabled, it
Download/Execute/

24 Monitor PLC
Program (PLC2)

will display PLCO in the PLC page and stop executing PLC
program. The motor will be stopped by Pr.02.02.

When operation command source is external terminal, the keypad
cannot be used to change PLC status. And this function will be
invalid when the AC Motor drive is in PLC1 status.

R Accel/Decel Time Selection
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MI6=4 MI5=3 M14=2 MI3=1

Master frequency OFF OFF OFF OFF

1% speed OFF OFF OFF ON

2" speed OFF OFF ON OFF

3" speed OFF OFF ON ON

4" speed OFF ON OFF OFF

5" speed OFF ON OFF ON

6" speed OFF ON ON OFF

7" speed OFF ON ON ON

8" speed ON OFF OFF OFF

9" speed ON OFF OFF ON

10" speed ON OFF ON OFF

11" speed ON OFF ON ON

12" speed ON ON OFF OFF

13" speed ON ON OFF ON

14" speed ON ON ON OFF

15" speed ON ON ON ON
Multi-function Input Contact Selection Unit: 1
Settings 0 to 4095 Factory Setting: 0

0 This parameter can be used to set the status of multi-function terminals (MI1~MI6 (N.O./N.C.)
for standard AC motor drive).
(B8] The MI1~MI3 setting will be invalid when the operation command source is external terminal

(2/3wire).

3

N.O
N.C

2* 2 22’2"?
4|3 1] 0]e—mi1

g S TP
MI3
M4
MI5
MI6

(BA| The Setting method: It needs to convert binary number (6-bit) to decimal number for input.

Bit 5

A

Weights 2’

NN

»
L
n
»

B

For example: if setting MI3, MI5, MI6 to be N.C. and MI1, MI2, MI4 to be N.O. The setting
value Pr.04.09 should be bit5X2°+bit4dX2*+bit2X2%= 1X2%+1X2*+1X2°%= 32+16+4=52 as shown

in the following.
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5 4 3
Weights 2" 2° 2° 2" 2' 2
ol1]{o0]o0

Bit 111 <+——MI1
'y A F' N 'y
W
MI3
MI4
MI5
MI6
j'h.e settt_!ng.valu? . , NOTE:
- ?'?éﬁ +git:"1X22;b't2X2 2"=16384 2°=8192 2=4006 2'"=2048 2'°=1024
=1X X X 9 8 7 6 5
_ 2’512 2°=256 2'=128 2°=64 2°=32
=32+16+4 =52 ) - - 1 2
Setting 04.09 2=16  2-=8 2=4 2=2 2=1

0 When extension card is installed, the number of the multi-function input terminals will increase
according to the extension card. The maximum number of the multi-function input terminals is

shown as follows.

11 10 .9 8 7 0 5 _4 3

Weights 2 2 2
Bit 11|10 9

A A 4

0
1

N.O
N.C

o N
winN

2 21 20
1|10 |«<—MI1

M2

MI3
Mi4
MI5
MI6
MI7

MI8
MI9
MI10
Mi11
MI12

NN

<EXE LS

NGRS

L
>
»
>
L
>
»

»

ZNIR Digital Terminal Input Debouncing Time Unit: 2

Settings 1to 20 Factory Setting: 1

(B8] This parameter is to delay the signals on digital input terminals. 1 unit is 2 msec, 2 units are 4
msec, etc. The delay time is to debounce noisy signals that could cause the digital terminals

to malfunction.

5-60 Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03



Chapter 5 Parameters | PDC Series

RS The Digital Input Used by PLC

Settings Read Only Factory setting: ##

Display Bit0=1: MI1 used by PLC
Bit1=1: MI2 used by PLC
Bit2=1: MI3 used by PLC
Bit3=1: MI4 used by PLC
Bit4=1: MI5 used by PLC
Bit5=1: MI6 used by PLC
Bit6=1: MI7 used by PLC
Bit7=1: MI8 used by PLC
Bit8=1: MI9 used by PLC
Bit9=1: MI10 used by PLC
Bit10=1: MI11 used by PLC
Bit11=1: MI12 used by PLC

0 For standard AC motor drive (without extension card), the equivalent 6-bit is used to display
the status (used or not used) of each digital input. The value for Pr.04.24 to display is the

result after converting 6-bit binary into decimal value.

, 5 4 .83 .2 1 .0 O=non-
Weights 22 2 20 2" 2 2 (1)=E(S)2du§;PLC
Bit 514|3[2]|1]0]|e—MI1

A A - A t M|2

L For example: when Pr.04.24 is set to 52 (decimal) = 110100 (binary) that indicates MI3, MI5
and MI6 are used by PLC.

5 4 3 2 1

Weights 2 2 2 2 2

Bit 1{1({0|21]|0

% 0=OFF
1=0ON
0 [«—MI1

A A t M|2

MI3
MIi4
MI5
MI6

8| When extension card is installed, the number of the digital input terminals will increase

A

>

A

»

according to the extension card. The maximum number of the digital input terminals is shown

as follows.
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O=nouse
Weights 21121029 28 720 5 .4 ,3 2 21 20 1=Used by PLC
Bit 11{10{9[8]|7]6 1o
A

A A

aino
I XY
w|N
N[N

+«—MI1

SV TP

MI3
MI14
MI5
MI6
MI17

MI8
MI9
MI10
MI111

MI12

A

»
P
»)
»
»
P
»
L
»

%30 The Analog Input Used by PLC
Settings  Read Only Factory setting: ##
Display Bit0=1: AVl used by PLC
Bit1=1: ACI/AVI2 used by PLC

0 The equivalent 2-bit is used to display the status(used or not used) of each analog input. The

value for Pr.04.25 to display is the result after converting 2-bit binary into decimal value.

Weights 2’ 2° 0=non-use
Bit 1=used by PLC
' 1|0 |«—AvI

L ACIAVI2

Display the Status of Multi-function Input Terminal
Settings  Read Only Factory setting: ##
Display Bit0: MI1 Status

Bit1: MI2 Status
Bit2: MI3 Status
Bit3: MI4 Status
Bit4: MI5 Status
Bit5: MI6 Status
Bit6: MI7 Status
Bit7: MI8 Status
Bit8: MI9 Status
Bit9: MI10 Status
Bit10: MI11 Status
Bit11: MI12 Status
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0 The multi-function input terminals are falling-edge triggered. For standard AC motor drive
(without extension card), there are MI1 to MI6 and Pr.04.26 will display 63 (111111) for no

action.

. 1=off
Bit 5|4

Weights 2° 2% 2° 2° o' 2° O=Active
3|12|1|0|e——MI1
A  § A

L

2
N

4

(B8] For Example:
If Pr.04.26 displays 52, it means MI1, MI2 and MI4 are active.
The display value 52= 32+16+4 =1 X 2°+ 1X 2* + 1X 2% = bit 6 X 2°+ bit 5 X 2* + bit 3 X 2°

N

Weights 2° 2" 2° 2° 2* 27 2 2" p° O=Active
Bit 0fo]1 1]o]o

y

L=l 1\

A A

P

=
N

N When extension card is installed, the number of the multi-function input terminals will increase
according to the extension card. The maximum number of the multi-function input terminals is

shown as follows.

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03 5-63



Chapter 5 Parameters | PDC Series

111 _10 _9 8 7 0 5 4 3 2 1 0 O=ACtiVG
Weights 2 2 2 22 2 2 2 2 2 2 2 1=0ff
Bit 11{10| 98| 7|6]|5]4|3|2]|1]0[e—Mi1
A A A A A A A A A F N t M|2
MI3
MI14
MI5
MI16
MI17
MI8
MI9
MI10
MI111
MI12
VY@ |nternal/External Multi-function Input Terminals Selection Unit: 1
Settings 0 to 4095 Factory Setting: 0

(B8] This parameter is used to select the terminals to be internal terminal or external terminal. You
can activate internal terminals by Pr.04.28. A terminal cannot be both internal terminal and
external terminal at the same time.

L] For standard AC motor drive (without extension card), the multi-function input terminals are
MI1 to MI6 as shown in the following.

. 5 4 3 2 1 0 = ;

Weights 2 2' 2" 2" 2 O__external terminal
: 1=internal terminal

Bit 514131211 ]|0|«——MI1

J N A A A ;

MI2

MI3

MI4

MI5

MI6

(BA| The Setting method is convert binary number to decimal number for input.

1] For example: if setting MI3, MI5, MI6 to be internal terminals and MI1, MI2, MI4 to be external
terminals. The setting value should be bit5X2°+bit4X2*+bit2X2°= 1X2°+1X2*+1X2°=
32+16+4=52 as shown in the following.
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. 5 4 53 5,2 o1 o0 0O=external terminal
Weights 2 2 2 2 2 2 1=internal terminal
Bit 1/0]11]0|0|«—MI1

A A A A t M|2
MI3
M4
MI5
MI6

0 When extension card is installed, the number of the multi-function input terminals will increase

according to the extension card. The maximum number of the multi-function input terminals is

shown as follows.

Wzl |nternal Terminal Status Unit: 1
Settings 0 to 4095 Factory Setting: 0

N This parameter is used to set the internal terminal action via keypad, communication or PLC.
(B8] For standard AC motor drive (without extension card), the multi-function input terminals are

MI1 to MI6 as shown in the following.

Weights 2° 2° 2° 2® 2" 2° O=setinternalterminal to be OFF

Bit 1=set internal terminal to be ON
5141312|1]0|«——MI1

A A A A t M|2

(B8] For example, if setting MI3, MI5 and MI6 to be ON, Pr.04.28 should be set to
bit5X2°+bitdX2*+bit2X2%= 1X2°+1X2*+1X2°= 32+16+4=52 as shown in the following.
Weights 25 24 23 22 21 20 OiOFF
Bit 111/0|1]0]|0|«—MI1
T 111 — w2
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0 When extension card is installed, the number of the multi-function input terminals will increase
according to the extension card. The maximum number of the multi-function input terminals is

shown as follows.
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Group 5: Multi-step speeds and PLC (Process Logic Control) parameters

~ 1st Step Speed Frequency Unit: 0.01
~ 2nd Step Speed Frequency Unit: 0.01
» 3rd Step Speed Frequency Unit: 0.01
~ 4th Step Speed Frequency Unit: 0.01
~ 5th Step Speed Frequency Unit: 0.01
~ 6th Step Speed Frequency Unit: 0.01
» Tth Step Speed Frequency Unit: 0.01
~ 8th Step Speed Frequency Unit: 0.01
» 9th Step Speed Frequency Unit: 0.01
~ 10th Step Speed Frequency Unit: 0.01
» 11th Step Speed Frequency Unit: 0.01
A 12th Step Speed Frequency Unit: 0.01
~ 13th Step Speed Frequency Unit: 0.01
~ 14th Step Speed Frequency Unit: 0.01
~ 15th Step Speed Frequency Unit: 0.01
Settings 0.00 to 600.0Hz Factory Setting: 0.00

(BA| The Multi-function Input Terminals (refer to Pr.04.05 to 04.08) are used to select one of the
AC motor drive Multi-step speeds. The speeds (frequencies) are determined by Pr.05.00 to

05.14 as shown above.
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Group 6: Protection Parameters

06.00 ‘ Over-Voltage Stall Prevention Unit: 0.1

Settings 115V/230V series 330.0 to 410.0V Factory Setting: 390.0
460V series 660.0 to 820.0V Factory Setting: 780.0
0 Disable Over-voltage Stall Prevention (with brake unit or

brake resistor)

0 During deceleration, the DC bus voltage may exceed its Maximum Allowable Value due to
motor regeneration. When this function is enabled, the AC motor drive will not decelerate
further and keep the output frequency constant until the voltage drops below the preset value
again.

0 Over-Voltage Stall Prevention must be disabled (Pr.06.00=0) when a brake unit or brake

resistor is used.

IERINOTE|

With moderate inertia load, over-voltage stall prevention will not occur and the real deceleration time

will be equal to the setting of deceleration time. The AC drive will automatically extend the
deceleration time with high inertia loads. If the deceleration time is critical for the application, a brake

resistor or brake unit should be used.

high voltage at DC side

over-voltage +\7/\ /\ /\ /\
detection level | / 1 ,,,,,,,,,,,,, \/ ,,,,,,,,,,,,,,,, \/,v ,,,,,,,,,,, \

time

output
frequency

Frequency Held

4
A

)

l

I

l

l

I

I

1 AN Deceleration characteristic
: M. Wwhen Over-Voltage Stall
I

l

I

l

1

1

I

~ Prevention enabled

N\
AN
N

AN time
1

«
. . A
| previous deceleration time
1<
lactual time to decelerate to stop when over-voltage
stall prevention is enabled

y___
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(WXl Over-Current Stall Prevention during Acceleration Unit: 1
Settings 20 to 250% Factory Setting: 170
0: disable

L[] A setting of 100% is equal to the Rated Output Current of the drive.

L] During acceleration, the AC drive output current may increase abruptly and exceed the value
specified by Pr.06.01 due to rapid acceleration or excessive load on the motor. When this
function is enabled, the AC drive will stop accelerating and keep the output frequency
constant until the current drops below the maximum value.

06.01
Over-Current <«— output current
Detection [T, L o NN~ mmmme
Level | A ! setting
A | i frequency
P i 1
0 ; | 1
i Over-Current Stall  \ :
| prevention during :
| Acceleration, | Output
{requency held | Frequency
| | | '
: : '
| . r . i time
e 1
Lprevious acceleratiE)n time j
!actual acceleration time when over-current staII!
prevention is enabled
WSNOZB Over-current Stall Prevention during Operation Unit: 1
Settings 20 to 250% Factory Setting: 170
0: disable
L] If the output current exceeds the setting specified in Pr.06.02 when the drive is operating, the

drive will decrease its output frequency to prevent the motor stall. If the output current is lower
than the setting specified in Pr.06.02, the drive will accelerate again to catch up with the set

frequency command value.
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Over-Current Stall
Prevention during

Over-Current Operation, output
Detection frequency decrease
Level

06.02 'S Output Current

Output
X Frequency

over-current stall prevention during operation

NIl Over-Torque Detection Mode (OL2)

Factory Setting: 0

Settings 0 Over-Torque detection disabled.

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

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

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

4 Over-Torque detection enabled during acceleration. After over-

torque is detected, stop running.

B

This parameter determines the operation mode of the drive after the over-torque (OL2) is
detected via the following method: if the output current exceeds the over-torque detection
level (Pr.06.04) longer than the setting of Pr.06.05 Over-Torque Detection Time, the warning
message “OL2” is displayed. If a Multi-functional Output Terminal is set to over-torque

detection (Pr.03.00~03.01=04), the output is on. Please refer to Pr.03.00~03.01 for details.

Over-Torque Detection Level (OL2) Unit: 1
Settings 10 to 200% Factory Setting: 150

L This setting is proportional to the Rated Output Current of the drive.

(NSl Over-Torque Detection Time (OL2) Unit: 0.1
Settings 0.1 t0 60.0 sec Factory Setting: 0.1

0 This parameter sets the time for how long over-torque must be detected before “OL2” is

displayed.
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((CNe[CI Electronic Thermal Overload Relay Selection (OL1)

Factory Setting: 2

Settings 0 Operate with a Standard Motor (self-cooled by fan)

1 Operate with a Special Motor (forced external cooling)

2 Operation disabled

(BA| This function is used to protect the motor from overloading or overheating.

2
5 S
2100 - 100
(o]
2 80 —~ E g0
£ // o
S 60 — = 60
< L~ [S)
® 40 2 40
= [0]
35 -
§ 20 g 20
b ©
o 25 50 75 100 125 150 £ 25

rated frequency of the motor %

Standard motor
(self-cooled by fan)

50 75 100 125 150

rated frequency of the motor %
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([XOral Electronic Thermal Characteristic

Unit: 1

Settings 30 to 600 sec

Factory Setting: 60

(A8 The parameter determines the time required for activating the 12t electronic thermal protection

function. The graph below shows 12t curves for 150% output power for 1 minute.
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Present Fault Record

Second Most Recent Fault Record
Third Most Recent Fault Record
Fourth Most Recent Fault Record
Fifth Most Recent Fault Record

Factory Setting: 0

Readings 0 No fault
1 Over-current (oc)
2 Over-voltage (ov)
3 IGBT Overheat (oH1)
4 Power Board Overheat (oH2)
5 Overload(oL)
6 Overload (oL1)
7 Motor Overload (oL2)
8 External Fault (EF)
9 Hardware protection failure (HPF)
10 Current exceeds 2 times rated current during accel.(ocA)
11 Current exceeds 2 times rated current during decel.(ocd)
12 Current exceeds 2 times rated current during steady state
operation (ocn)
13 Reserved
14 Phase-loss (PHL)
15 Reserved
16 Auto accel/decel failure (CFA)
17 Software/password protection (codE)
18 Power Board CPU WRITE Failure (cF1.0)
19 Power Board CPU READ Failure (cF2.0)
20 CC, OC Hardware protection failure (HPF1)
21 OV Hardware protection failure (HPF2)
22 GFF Hardware protection failure (HPF3)
23 OC Hardware protection failure (HPF4)
24 U-phase error (cF3.0)

25 V-phase error (cF3.1)
26 W-phase error (cF3.2)

27 DCBUS error (cF3.3)
28 IGBT Overheat (cF3.4)
29 Power Board Overheat (cF3.5)
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30
31
32
33
34
35-39
40

Control Board CPU WRITE failure (cF1.1)
Contrsol Board CPU READ failure (cF2.1)
ACI signal error (AErr)

Reserved

Motor PTC overheat protection (PtC1)
Reserved

Communication time-out error of control board and power board
(CP10)

(BA| In Pr.06.08 to Pr.06.12 the five most recent faults that occurred, are stored. After removing

the cause of the fault, use the reset command to reset the drive.
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Group 7: Motor Parameters

oyse[omm ~ Motor Rated Current Unit: 1

Settings 30% FLA to 120% FLA Factory Setting: FLA
0 Use the following formula to calculate the percentage value entered in this parameter:
(Motor Current / AC Drive Current) x 100%
with Motor Current=Motor rated current in A on type shield
AC Drive Current=Rated current of AC drive in A (see Pr.00.01)
0 Pr.07.00 and Pr.07.01 must be set if the drive is programmed to operate in Vector Control

mode (Pr.00.10 = 1). They also must be set if the "Electronic Thermal Overload Relay"

(Pr.06.06) or "Slip Compensation"(Pr.07-03) functions are selected.

oyXAoyBl ~ Motor No-load Current Unit: 1

Settings 0% FLA to 90% FLA Factory Setting: 0.4*FLA

0 The rated current of the AC drive is regarded as 100%. The setting of the Motor no-load
current will affect the slip compensation.

(B8] The setting value must be less than Pr.07.00 (Motor Rated Current).

g7l ~ Torque Compensation Unit: 0.1

Settings 0.0t0 10.0 Factory Setting: 0.0

8| This parameter may be set so that the AC drive will increase its voltage output to obtain a
higher torque. Only to be used for V/f control mode.

0 Too high torque compensation can overheat the motor.

OYSOCIl ~ Slip Compensation (Used without PG) Unit: 0.01
Settings 0.00 to 10.00 Factory Setting: 0.00

8| While driving an asynchronous motor, increasing the load on the AC motor drive will cause an
increase in slip and decrease in speed. This parameter may be used to compensate the slip
by increasing the output frequency. When the output current of the AC motor drive is bigger
than the motor no-load current (Pr.07.01), the AC drive will adjust its output frequency

according to this parameter.
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(Org0” 3 \otor Parameters Auto Tuning Unit: 1

Factory Setting: 0

Settings 0 Disable

1 Auto Tuning R1 (motor doesn’t run)

2 Auto Tuning R1 + No-load Test (with running motor)

(BA| Start Auto Tuning by pressing RUN key after this parameter is set to 1 or 2.

When set to 1, it will only auto detect R1 value and Pr.07.01 must be input manually. When

set to 2, the AC motor drive should be unloaded and the values of Pr.07.01 and Pr.07.05 will

be set automatically.

B

1.

The steps for AUTO-Tuning are:

Make sure that all the parameters are set to factory settings and the motor wiring is
correct.

Make sure the motor has no-load before executing auto-tuning and the shaft is not
connected to any belt or gear motor.

Fill in Pr.01.01, Pr.01.02, Pr.07.00, Pr.07.04 and Pr.07.06 with correct values.

After Pr.07.04 is set to 2, the AC motor drive will execute auto-tuning immediately after
receiving a "RUN” command. (Note: The motor will run!). The total auto tune time will
be 15 seconds + Pr.01.09 + Pr.01.10. Higher power drives need longer Accel/Decel
time (factory setting is recommended). After executing Auto-tune, Pr.07.04 is set to 0.
After executing, please check if there are values filled in Pr.07.01 and Pr.07.05. If not,
please press RUN key after setting Pr.07.04 again.

Then you can set Pr.00.10 to 1 and set other parameters according to your application

requirement.

1. In vector control mode it is not recommended to have motors run in parallel.

2. Itis not recommended to use vector control mode if motor rated power exceeds the rated power of

the AC motor drive.

OYAISIl Motor Line-to-line Resistance R1 Unit: 1

Settings 0 to 65535 mQ Factory Setting: 0

0 The motor auto tune procedure will set this parameter. The user may also set this parameter

without using Pr.07.04.
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Mo [cEl \otor Rated Slip Unit: 0.01

Settings 0.00 to 20.00Hz Factory Setting: 3.00

0 Refer to the rated rpm and the number of poles on the nameplate of the motor and use the
following equation to calculate the rated slip.
Rated Slip (Hz) = Fpase (Pr.01.01 base frequency) — (rated rpm x motor pole 120)

8| This parameter is valid only in vector mode.

Moy Slip Compensation Limit Unit: 1

Settings 0 to 250% Factory Setting: 200

0 This parameter sets the upper limit of the compensation frequency (the percentage of
Pr.07.06).
Example: when Pr.07.06=5Hz and Pr.07.07=150%, the upper limit of the compensation

frequency is 7.5Hz. Therefore, for a 50Hz motor, the max. output is 57.5Hz.

(OMeISEl Torque Compensation Time Constant Unit: 0.01
Settings 0.01 ~10.00 sec Factory Setting: 0.10
(Oge* Bl Slip Compensation Time Constant Unit: 0.01

Settings 0.05 ~10.00 sec Factory Setting: 0.20

8| Setting Pr.07.08 and Pr.07.09 changes the response time for the compensations.

0 Too long time constants give slow response; too short values can give unstable operation.

Accumulative Motor Operation Time (Min.) Unit: 1
Settings 0~1439 Factory Setting: 0
Accumulative Motor Operation Time (Day) Unit: 1
Settings 0 ~65535 Factory Setting: 0

0 Pr.07.10 and Pr.07.11 are used to record the motor operation time. They can be cleared by

setting to 0 and time is less than 1 minute is not recorded.

oys VA \otor PTC Overheat Protection Unit: 1
Factory Setting: 0

Settings 0 Disable
1 Enable
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oys'a \otor PTC Overheat Protection Level Unit: 0.1
Settings 0.1~10.0V Factory Setting: 2.4

(BA| When the motor is running at low frequency for a long time, the cooling function of the motor
fan will be lower. To prevent overheating, it needs to have a Positive Temperature Coefficient
thermoistor on the motor and connect its output signal to the drive’s corresponding control
terminals.

(BA| When the source of first/second frequency command is set to AVI (02.00=2/02.09=2), it will

disable the function of motor PTC overheat protection (i.e. Pr.07.12 cannot be set to 1).

oo
[0  If temperature exceeds the setting level, motor will be coastto stopand ! &= L ! s

displayed. When the temperature decreases below the level of (Pr.07.15-Pr.07.16) and
gL o
I L L ! stops blinking, you can press RESET key to clear the fault.

)
=)

Pr.07.14 (overheat protection level) must exceed Pr.07.15 (overheat warning level).

B

The PTC uses the AVI-input and is connected via resistor-divider as shown below.
1.  The voltage between +10V to ACM: lies within 10.4V~11.2V.
2 The impedance for AVl is around 47k ).
3. Recommended value for resistor-divider R1 is 1~20k ().
4 Please contact your motor dealer for the curve of temperature and resistance value
for PTC.

PDC
- 10Y _
resistor-divider
R AV |
L 4T T
PTC
ACM

internal circuit
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A

Refer to following calculation for protection level and warning level.
1. Protection level
Pr.07.14= V.o * (Rprc1//47K) / [R1+( Rprci//47K)]
2. Warning level
Pr.07.16= V.1o * (Rprc2//47K) / [R1+( Rprco//47K)]
3.  Definition:
V+10: voltage between +10V-ACM, Range 10.4~11.2VDC
RPTC1: motor PTC overheat protection level. Corresponding voltage level set in
Pr.07.14, RPTC2: motor PTC overheat warning level. Corresponding voltage level set
in Pr.07.15, 47k Q): is AVI input impedance, R1: resistor-divider (recommended value:
1~20k2)
Take the standard PTC thermistor as example: if protection level is 13302, the voltage
between +10V-ACM is 10.5V and resistor-divider R1 is 4.4k (). Refer to following calculation
for Pr.07.14 setting.
1330//47000=(1330*47000)/(1330+47000)=1293.4
10.5%1293.4/(4400+1293.4)=2.38(V) =2.4(V)

Therefore, Pr.07.14 should be set to 2.4.
resistor value (Q)
A

f Tr \ temperature (°C)
Tr-5°C Tr+5°C
O ISEl \otor PTC Overheat Warning Level Unit: 0.1
Settings 0.1~10.0V Factory Setting: 1.2
O SEl \otor PTC Overheat Reset Delta Level Unit: 0.1
Settings 0.1~5.0V Factory Setting: 0.6
Treatment of the motor PTC Overheat

Factory Setting: 0
Settings 0 Warn and RAMP to stop
1 Warn and COAST to stop

2 Warn and keep running
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heat warning level (Pr.07.15), the drive will act

. If the temperature decreases below the result

-

(A8 If temperature exceeds the motor PTC ove
o r
L

according to Pr.07.17 and display ! =
(Pr.07.15 minus Pr.07.16), the warning display will disappear.

K]

Unit: 2

Input Debouncing Time of the PTC Protection
Settings 0~9999 (is 0-19998ms) Factory Setting: 100
This parameter is to delay the signals on PTC analog input terminals. 1 unit is 2 msec, 2 units

07.13

(A
are 4 msec, etc.
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Group 8: Special Parameters

SNe[oml DC Braking Current Level

Unit: 1

Settings 0 to 100%

Factory Setting: 0

0 This parameter sets the level of DC Braking Current output to the motor during start-up and

stopping. When setting DC Braking Current, the Rated Current (Pr.00.01) is regarded as

100%. It is recommended to start with a low DC Braking Current Level and then increase until

proper holding torque has been achieved.

X0 DC Braking Time during Start-up

Unit: 0.1

Settings 0.0 to 60.0 sec

Factory Setting: 0.0

(B8] This parameter determines the duration of the DC Braking current after a RUN command.

When the time has elapsed, the AC motor drive will start accelerating from the Minimum

Frequency (Pr.01.05).

oisNo2 DC Braking Time during Stopping

Unit: 0.1

Settings 0.0 to 60.0 sec

Factory Setting: 0.0

0 This parameter determines the duration of the DC Braking current during stopping. If stopping

with DC Braking is desired, Pr.02.02 Stop Method must be set to 0 or 2 for Ramp to Stop.

SR Start-Point for DC Braking

Unit: 0.01

Settings 0.00 to 600.0Hz

Factory Setting: 0.00

(A8 This parameter determines the frequency when DC Braking will begin during deceleration.

Output Frequency

Start-Point for
DC Braking
Time during

01.05  SOPPING,s o3
- Minimum Output
Frequency

DC Braking Time

Run/Stop

_| ON OFF

DC Braking Time
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(A8 DC Braking during Start-up is used for loads that may move before the AC drive starts, such
as fans and pumps. Under such circumstances, DC Braking can be used to hold the load in

position before setting it in motion.

DC Braking during stopping is used to shorten the stopping time and also to hold a stopped

B

load in position. For high inertia loads, a brake resistor for dynamic braking may also be

needed for fast decelerations.

0ISN0Z 3l \Momentary Power Loss Operation Selection

Factory Setting: 0

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

Operation continues after momentary power loss, speed search
starts with the Master Frequency reference value.

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

0 This parameter determines the operation mode when the AC motor drive restarts from a

momentary power loss.

OISNOSIM Maximum Allowable Power Loss Time Unit: 0.1
Settings 0.1to 5.0 sec Factory Setting: 2.0

0 If the duration of a power loss is less than this parameter setting, the AC motor drive will
resume operation. If it exceeds the Maximum Allowable Power Loss Time, the AC motor drive
output is then turned off (coast stop).

The selected operation after power loss in Pr.08.04 is only executed when the maximum

B

allowable power loss time is <5 seconds and the AC motor drive displays “Lu”.
But if the AC motor drive is powered off due to overload, even if the maximum allowable
power loss time is <5 seconds, the operation mode as set in Pr.08.04 is not executed. In that

case it starts up normally.

(ISXV Il Base Block Speed Search

Factory Setting: 1

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

8| This parameter determines the AC motor drive restart method after External Base Block is

enabled.

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03 5-81



Chapter 5 Parameters | PDC Series

Output frequency
(H)

I
08.08 Current Limit '
for Speed SearchSpeed ————————:— ——————

Output current (A) F

omputvo.tage(f —M

@ Input B.B. signal

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

® Synchronization speed detection

Time

1

1

FWD R !
un | |

B.B.

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

1
Output f ®
utpu (rﬁ)quencyj, ! ! @® InputB.B. signal
: | @ Stop output voltage
_ —@— . .
@ ' o ® Disable B.B. signal
— @ L
. ! Waiting time 08.07
08.08 Current Limit A | P
for Speed SearchSpeed | | I © speed search
' T ® Synchronization speed detection
1 I 1 .
. i ! i Time
FWDRun | I RN
I | —>l ® l—
® ‘I I : :
B.B. o

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

O—

B.B.

. e6 © |
Output frequency J v l @® Input B.B. signal
(H) IM @ Stopoutput voltage
A 3 Disable B.B. signal
I
06.01 F __/—L/‘—W @ Waiting time 08.07
Over current A ! Lo i<—>|| ® Restart
stall prevention A ! oo !
during acceleration [~~~ —=-"r-=---- i :‘“ N ® Synchronization speed detection
I I
Output current (A) o i i @ Keep accelerating
1 I
i — : : Time
| 1 | !
| ! [ 1
FWD Run J | o |
1 : |
| 1
N

Fig3: B.B. Speed Search with Minimum Output Frequency Upward Timing Chart

SNyl Baseblock Time for Speed Search (BB)

Unit: 0.1

Settings 0.1 to 5.0 sec

Factory Setting: 0.5
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(A8 When momentary power loss is detected, the AC motor drive will block its output and then
wait for a specified period of time (determined by Pr.08.07, called Base-Block Time) before
resuming operation. This parameter should be set at a value to ensure that any residual
regeneration voltage from the motor on the output has disappeared before the drive is
activated again.
(B8] This parameter also determines the waiting time before resuming operation after External
Baseblock and Auto Restart after Fault (Pr.08.15).

a When using a PG card with PG (encoder), speed search will begin at the actual PG (encoder)

feedback speed.
[of:Xol:3 Current Limit for Speed Search Unit: 1
Settings 30 to 200% Factory Setting: 150

(A8 Following a momentary power loss, the AC motor drive will start its speed search operation
only if the output current is greater than the value set by Pr.08.08. When the output current is
less than the value of Pr.08.08, the AC motor drive output frequency is at “speed
synchronization point”. The drive will start to accelerate or decelerate back to the operating

frequency at which it was running prior to the power loss.

Maximum Allowable Maximum
"| Power Loss Time M 7
:Drl%vl\j?r_ 08.05 - - — os0s Allowable Power
«Spee
Synchronization
Speed Search D)étection
08.04=1 08.04=2
Output __ Baseblock Time _ Baseblock Time:
Frequency 08.06 08.06
Output __ _
Voltage /— —
/

Momentary Power Loss Operation

Skip Frequency 1 Upper Limit Unit: 0.01

Skip Frequency 1 Lower Limit Unit: 0.01

Skip Frequency 2 Upper Limit Unit: 0.01

Skip Frequency 2 Lower Limit Unit: 0.01

Skip Frequency 3 Upper Limit Unit: 0.01

Skip Frequency 3 Lower Limit Unit: 0.01
Settings 0.00 to 600.0Hz Factory Setting: 0.00
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(A8 These parameters set the Skip Frequencies. It will cause the AC motor drive never to remain
within these frequency ranges with continuous frequency output.

L These six parameters should be set as follows Pr.08.09 > Pr.08.10 > Pr.08.11 > Pr.08.12 >
Pr.08.13 > Pr.08.14.

(BA| The frequency ranges may be overlapping.

...................................
...................................
-------------------------
-------------------------
-------------
--------------

internal frequency command

setting frequency

Auto Restart After Fault Unit: 1

Settings O0to 10 Factory Setting: 0
0 Disable

a8 Only after an over-current OC or over-voltage OV fault occurs, the AC motor drive can be
reset/restarted automatically up to 10 times.

(BA| Setting this parameter to 0 will disable automatic reset/restart operation after any fault has
occurred.
When enabled, the AC motor drive will restart with speed search, which starts at the
frequency before the fault. To set the waiting time before restart after a fault, please set Pr.

08.07 Base Block Time for Speed Search.

OIS Auto Reset Time at Restart after Fault Unit: 0.1
Settings 0.1 to 6000 sec Factory Setting: 60.0

(BA| This parameter should be used in conjunction with Pr.08.15.
For example: If Pr.08.15 is set to 10 and Pr.08.16 is set to 600s (10 min), and if there is no
fault for over 600 seconds from the restart for the previous fault, the auto reset times for

restart after fault will be reset to 10.
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VA Automatic Energy-saving

Factory Setting: 0

Settings 0 Energy-saving operation disabled
1 Energy-saving operation enabled
Output
Voltage
100%

70%

During auto-energy saving
operation is the output

voltage lowered as much

as possible to keep the load.
The output voltage is maximally
lowered to 70% of the normal
output voltage

Output Frequency

Automatic Voltage Regulation (AVR)

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

Settings

B

The rated voltage of the motor is usually 230V/200VAC 50Hz/60Hz and the input voltage of
the AC motor drive may vary between 180V to 264 VAC 50Hz/60Hz. Therefore, when the AC
motor drive is used without AVR function, the output voltage will be the same as the input
voltage. When the motor runs at voltages exceeding the rated voltage with 12% - 20%, its
lifetime will be shorter and it can be damaged due to higher temperature, failing insulation and
unstable torque output.

8| AVR function automatically regulates the AC motor drive output voltage to the Maximum
Output Voltage (Pr.01.02). For instance, if Pr.01.02 is set at 200 VAC and the input voltage is
at 200V to 264VAC, then the Maximum Output Voltage will automatically be reduced to a
maximum of 200VAC.

B

When the motor ramps to stop, the deceleration time is longer. When setting this parameter to

2 with auto acceleration/deceleration, the deceleration will be quicker.
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08.19 Software Braking Level Unit: 1
' (the Action Level of the Brake resistor)
Settings 115/230V series: 370.0 to 430.0V Factory Setting: 380.0
460V series: 740.0 to 860.0V Factory Setting: 760.0
0 This parameter sets the DC-bus voltage at which the brake chopper is activated.

8| This parameter will be invalid for Frame A models (PDCO02E11A/21A/23A,
PDCO04E11A/21A/23A/43A, PDCO07E21A/23A/43A and PDC022E23A/43A) without brake
chopper for which BUE brake unit must be used.

yA: %)l Compensation Coefficient for Motor Instability Unit: 0.1

Settings 0.0~5.0 Factory Setting: 0.0

£ The drift current will occur in a specific zone of the motor and it will make motor instable. By
using this parameter, it will improve this situation greatly.

(B8] The drift current zone of the high-power motors is usually in the low frequency area.

B

It is recommended to set to more than 2.0.
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Group 9: Communication Parameters

There is a built-in RS-485 serial interface, marked RJ-45 near to the control terminals. The pins are

defined below:

RS-485
8«1 Serialinterface

7: Reserved 8: Reserved

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

Each PDC AC motor drive has a pre-assigned communication address specified by Pr.09.00. The

RS485 master then controls each AC motor drive according to its communication address.

([ Ke[0l Communication Address

Settings 1to 254

Factory Setting: 1

(BA| If the AC motor drive is controlled by RS-485 serial communication, the communication

address for this drive must be set via this parameter. And the communication address for

each AC motor drive must be different and unique.

(N Transmission Speed

Settings

0
1
2
3

Baud rate 4800 bps (bits / second)
Baud rate 9600 bps

Baud rate 19200 bps

Baud rate 38400 bps

Factory Setting: 1

0 This parameter is used to set the transmission speed between the RS485 master (PLC, PC,

etc.) and AC motor drive.

SN0 Transmission Fault Treatment

Settings

0
1
2
3

Warn and keep operating
Warn and RAMP to stop
Warn and COAST to stop

No warning and keep operating

Factory Setting: 3

8| This parameter is set to how to react if transmission errors occur.

0 See list of error messages below (see section 3.6.)
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Kokl Time-out Detection Unit: 0.1

Settings 0.0 to 120.0 sec Factory Setting: 0.0
0.0 Disable

0 If Pr.09.05 is not equal to 0.0, Pr.09.02=0~2, and there is no communication on the bus

during the Time Out detection period (set by Pr.09.05), “cE10” will be shown on the keypad.

([*KeZ. Communication Protocol

Settings

Factory Setting: 0
0 Modbus ASCII mode, protocol <7,N,2>
1 Modbus ASCII mode, protocol <7,E,1>
2 Modbus ASCII mode, protocol <7,0,1>
3 Modbus RTU mode, protocol <8,N,2>
4 Modbus RTU mode, protocol <8,E,1>
5 Modbus RTU mode, protocol <8,0,1>

8| 1. Control by PC or PLC
* A PDC can be set up to communicate in Modbus networks using one of the following
modes: ASCII (American Standard Code for Information Interchange) or RTU (Remote
Terminal Unit). Users can select the desired mode along with the serial port
communication protocol in Pr.09.03.
* Code Description:
The CPU will be about 1 second delay when using communication reset. Therefore,

there is at least 1 second delay time in master station.
ASCII mode:
Each 8-bit data is the combination of two ASCII characters. For example, a 1-byte data:

64 Hex, shown as ‘64’ in ASCII, consists of ‘6’ (36Hex) and ‘4’ (34Hex).
Character ‘0’ 1’ ‘2’ ‘3’ ‘4 ‘5’ ‘6’ 7
ASCII code | 30H 31H 32H 33H 34H 35H 36H 37H

Character ‘8’ 9 ‘A ‘B’ C ‘D’ ‘E’ ‘F
ASCIl code | 38H 39H 41H 42H 43H 44H 45H 46H

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

(A8 2. Data Format
10-bit character frame (For ASCII):
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(7.N.2)
Start Stop Sto
. 0 ¢+ 1 ¢+ 2 3 4 5 6 . P
bt bit  bit
4— 7-bitcharacter ———»
4— 10-bit character frame >
(7.E.1)
Start Even Stop
bit 0 1 2 3 4 5 6 parity bit
44— 7-bitcharacter ———»
«— 10-bit character frame >
(7.0.1)
Start 0 1 5 3 4 5 g :0dd Stop
bit parity | pit
4— 7-bitcharacter ———»
4— 10-bit character frame >
11-bit character frame (For RTU):
(8.N.2)
Start Stop i Stop
it 0 01 2 8 4 5 16 T it
<4— 8-bitcharacter P>
—— 11-bit character frame >
(8.E.1)
Start Even :Stop
bit 0 1 2 3 4 5 6 7 parity  pit
4— 8-bitcharacter >
—— 11-bit character frame >
(8.0.1)
Start Odd Stop
bit 0 1 2 3 4 5 6 7 parity | pit
4— 8-bit character >
+— 11-bit character frame >
N 3. Communication Protocol
3.1 Communication Data Frame:
ASCIlI mode:
STX Start character .’ (3AH)
Address Hi Communication address:
Address Lo 8-bit address consists of 2 ASCI| codes
Function Hi Command code:
Function Lo 8-bit command consists of 2 ASCII codes
DATA (n-1) Contents of data:
to Nx8-bit data consist of 2n ASCII codes
DATA O n<=20, maximum of 40 ASCII| codes
LRC CHK Hi LRC check sum:
LRC CHK Lo 8-bit check sum consists of 2 ASCII codes
END Hi End characters:
END Lo END1= CR (ODH), ENDO= LF(0OAH)
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RTU mode:
START A silent interval of more than 10 ms
Address Communication address: 8-bit address
Function

Command code: 8-bit command

DATA (n-1) Contents of data:

to . .
DATA O nx8-bit data, n<=40 (20 x 16-bit data)

CRC CHK'Low | CRC check sum:
CRC CHK High 16-bit check sum consists of 2 8-bit characters

END A silent interval of more than 10 ms

3.2 Address (Communication Address)
Valid communication addresses are in the range of 0 to 254. A communication address
equal to 0, means broadcast to all AC drives (AMD). In this case, the AMD will not reply
any message to the master device.
O0H: broadcast to all AC drives
01H: AC drive of address 01
OFH: AC drive of address 15
10H: AC drive of address 16

FEH: AC drive of address 254
For example, communication to AMD with address 16 decimal (10H):
ASCIl mode: Address="1",’0" => ‘1’=31H, ‘0’=30H
RTU mode: Address=10H
3.3 Function (Function code) and DATA (data characters)
The format of data characters depends on the function code.
03H: read data from register
06H: write single register

08H: loop detection
The available function codes and examples for PDC are described as follows:

(1) 03H: multi read, read data from registers.

Example: reading continuous 2 data from register address 2102H, AMD address is 01H.
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Response message:

RTU mode:

Command message:

STX H

0

Address 7

. ]
Function 3

>

Starting data 1’
address ‘0’

o

0

Number of data ‘0’
(count by word) ‘0’
o

D

LRC Check >
CR

END L F

Command message:

Address 01H
Function 03H
Starting data 21H
address 02H

Number of data O0OH

(count by word) 02H

CRC CHK Low 6FH

CRC CHK High F7H

(2) 06H: single write, write single data to register.
Example: writing data 6000(1770H) to register 0100H. AMD address is 01H.

ASCIlI mode:

STX o

Address ?

. 0

Function 3

Number of data ‘0

(Count by byte) ‘4

Content of starting ;

address ez

2102H —

0

£0’

Content of address ‘0

2103H ‘0’

50!

£7!

LRC Check T
CR

END L F

Response message:
Address 01H
Function 03H
Number of data

(count by byte) 04H
Content of address 17H
2102H 70H
Content of address OOH
2103H OOH
CRC CHK Low FEH
CRC CHK High 5CH

Command message:
STX 2
Address ?
. ‘0’
Function =
50’
Data address (1)
IO!
51!
57’
Data content 7
50’
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Response message:

STX 2
Address (1)

. 50’
Function =
50’

Data address 8
IO!

51!

57’

Data content 7
lo’
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5-92

Command message: Response message:
LRC Check Z: LRC Check Z:
CR CR
END L F END L F
RTU mode:

Command message: Response message:
Address 01H Address 01H
Function 06H Function 06H

01H 01H

Data address 00H Data address 00H
17H 17H

Data content Z0H Data content Z0H
CRC CHK Low 86H CRC CHK Low 86H
CRC CHK High 22H CRC CHK High 22H

3.4 Check sum

ASCII mode:

LRC (Longitudinal Redundancy Check) is calculated by summing up, module 256, the
values of the bytes from ADR1 to last data character then calculating the hexadecimal
representation of the 2’s-complement negation of the sum.

For example, reading 1 word from address 0401H of the AC drive with address 01H.

STX v
Address 1 ‘0
Address 0 ‘1’
Function 1 ‘0
Function 0 ‘3

0

Starting data address g
T

0

0

Number of data 0
oy

LRC Check 1 ‘F’
LRC Check 0 ‘6’
END 1 CR
END O LF

01H+03H+04H+01H+00H+01H=0AH, the 2’'s-complement negation of 0AH is F6H.
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RTU mode:
Address O1H
Function O3H
Starting data address 21H
02H
Number of data O00H
(count by word) 02H
CRC CHK Low 6FH
CRC CHK High F7H

CRC (Cyclical Redundancy Check) is calculated by the following steps:

Step 1: Load a 16-bit register (called CRC register) with FFFFH.

Step 2: Exclusive OR the first 8-bit byte of the command message with the low order
byte of the 16-bit CRC register, putting the result in the CRC register.

Step 3: Examine the LSB of CRC register.

Step 4: If the LSB of CRC register is 0, shift the CRC register one bit to the right with
MSB zero filling, then repeat step 3. If the LSB of CRC register is 1, shift the CRC
register one bit to the right with MSB zero filling, Exclusive OR the CRC register with the
polynomial value AOO1H, then repeat step 3.

Step 5: Repeat step 3 and 4 until eight shifts have been performed. When this is done, a

complete 8-bit byte will have been processed.

Step 6: Repeat step 2 to 5 for the next 8-bit byte of the command message. Continue
doing this until all bytes have been processed. The final contents of the CRC register are
the CRC value. When transmitting the CRC value in the message, the upper and lower
bytes of the CRC value must be swapped, i.e. the lower order byte will be transmitted

first.

The following is an example of CRC generation using C language. The function takes
two arguments:
Unsigned char* data < a pointer to the message buffer
Unsigned char length < the quantity of bytes in the message buffer
The function returns the CRC value as a type of unsigned integer.
Unsigned int crc_chk(unsigned char* data, unsigned char length){
int j;
unsigned int reg_crc=0xFFFF;
while(length--){
reg_crc "= *data++;
for(j=0;j<8;j++){
if(reg_crc & 0x01){ /* LSB(b0)=1 */
reg_crc=(reg_crc>>1) * 0xA001;
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lelse{

reg_crc=reg_crc >>1;

}
}
}

return reg_crc;

}

3.5 Address list

The contents of available addresses are shown as below:

Content Address

Function

GG means parameter group, nn means parameter number,
for example, the address of Pr 04.01 is 0401H. Refer to

PAC drive GGnnH | chapter 5 for the function of each parameter. When reading
arameters
parameter by command code 03H, only one parameter can
be read at one time.
00B: No function
. 01B: Sto
Bit0-1 | 108: Run
11B: Jog + Run
Bit 2-3 Reserved
2000H 00B: No function
Command Bit 4-5 01B: FWD
Write only 10B: REV o
11B: Change direction
_ 00B: Comm. forced 1st accel/decel
Bit 6-7 01B: Comm. forced 2nd accel/decel
Bit 8-15 Reserved
2001H | Frequency command
Bit 0 1: EF (external fault) on
2002H Bit 1 1: Reset
Bit 2-15 Reserved
Status Error code:
monitor 2100H : No error occurred
Read only : Over-current (oc)

: Over-voltage (ov)

: IGBT Overheat (oH1)

: Power Board Overheat (0H2)

: Overload1 (oL1)

: Overload2 (oL2)

. External fault (EF)

: Current exceeds 2 times rated current during accel (ocA)

0
1
2
3
4
5: Overload (oL)
6
7
8
9:
1

0: Current exceeds 2 times rated current during decel (ocd)
Current exceeds 2 times rated current during decel (ocd)

11: Current exceeds 2 times rated current during steady state
operation (ocn)

12: Ground Fault (GFF)

5-94

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03



Chapter 5 Parameters | PDC Series

Content Address Function
Status 13: Low voltage (Lv)
monitor 14: PHL (Phase-Loss)

Readonly | 2100H | 15: Base Block

16: Auto accel/decel failure (cFA)

17: Software protection enabled (codE)

18: Power Board CPU WRITE failure (CF1.0)

19: Power Board CPU READ failure (CF2.0)

20: CC, OC Hardware protection failure (HPF1)

21: OV Hardware protection failure (HPF2)

22: GFF Hardware protection failure (HPF3)

23: OC Hardware protection failure (HPF4)

24: U-phase error (cF3.0)

25: V-phase error (cF3.1)

26: W-phase error (cF3.2)

27: DCBUS error (cF3.3)

28: IGBT Overheat (cF3.4)

29: Power Board Overheat (cF3.5)

30: Control Board CPU WRITE failure (cF1.1)

31: Control Board CPU WRITE failure (cF2.1)

32: ACI signal error (AErr)

33: Reserved

34: Motor PTC overheat protection (PtC1)

Status of AC drive

00B: RUN LED is off, STOP LED is on (The AC
motor Drive stops)

01B: RUN LED blinks, STOP LED is on (When
AC motor drive decelerates to stop)

10B: RUN LED is on, STOP LED blinks (When
AC motor drive is standby)

11B: RUN LED is on, STOP LED is off (When AC
motor drive runs)

Bit 2 1: JOG command

Bit 3-4 00B: FWD LED is on, REV LED is off (When AC

motor drive runs forward)

2101H 01B: FWD LED is on, REV LED blinks (When AC
motor drive runs from reverse to forward)

10B: FWD LED blinks, REV LED is on (When AC
motor drive runs from forward to reverse)

11B: FWD LED is off, REV LED is on (When AC
motor drive runs reverse)

Bit 5-7 Reserved

1: Master frequency Controlled by communication

Bit 0-1

Bit 8 .

interface
Bit 9 1: Master frequency controlled by analog signal
Bit 10 1: Operation command controlled by

communication interface
Bit 11-15 | Reserved

2102H | Frequency command (F)

2103H | Output frequency (H)

2104H | Output current (AXXX.X)

2105H | Reserved

2106H | Reserved

2107H | Reserved
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Content Address Function
2108H | DC-BUS Voltage (UXXX.X)
2109H | Output voltage (EXXX.X)

210AH Display temperature of IGBT (°C)

3.6 Exception response:

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

The AC motor drive does not receive the messages due to a communication error; thus,
the AC motor drive has no response. The master device will eventually process a
timeout condition.

The AC motor drive receives the messages without a communication error, but cannot
handle them. An exception response will be returned to the master device and an error
message “CExx” will be displayed on the keypad of AC motor drive. The xx of “CExxX” is
a decimal code equal to the exception code that is described below.

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

returned.

Example of an exception response of command code 06H and exception code 02H:

ASCIl mode: RTU mode:

STX H Address 01H
Address Low ‘o Function 86H
Address High 1’ Exception code 02H
Function Low ‘8’ CRC CHK Low C3H
Function High ‘6’ CRC CHK High A1H

Exception code g
LRC CHK Low 7
LRC CHK High 7
END 1 CR
ENDO LF
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The explanation of exception codes:

Exggzgon Explanation

lllegal function code:

01 The function code received in the command message is not
available for the AC motor drive.
lllegal data address:

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

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

04 Slave device failure:
The AC motor drive is unable to perform the requested action.
Communication time-out:

10 If Pr.09.05 is not equal to 0.0, Pr.09.02=0~2, and there is no

communication on the bus during the Time Out detection period (set
by Pr.09.05), “cE10” will be shown on the keypad.

3.7 Communication program of PC:

The following is a simple example of how to write a communication program for Modbus

ASCII mode on a PC in C language.

#include<stdio.h>

#include<dos.h>

#include<conio.h>

#include<process.h>

#define PORT 0x03F8 /* the address of COM1 */

[* the address offset value relative to COM1 */

#define THR 0x0000

#define RDR 0x0000

#define BRDL 0x0000

#define IER 0x0001

#define BRDH 0x0001

#define LCR 0x0003

#define MCR 0x0004

#define LSR 0x0005

#define MSR 0x0006

unsigned char rdat[60];

/* read 2 data from address 2102H of AC drive with address 1 */
unsigned char tdat[60]={"",'0",'1",'0",'3",'2",'1",'0",’2", '0",'0",'0",'2",'D",'7","\r",\n'};

void main(){

inti;

outportb(PORT+MCR,0x08); [* interrupt enable */
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outportb(PORT+IER,0x01); /* interrupt as data in */
outportb(PORT+LCR,(inportb(PORT+LCR) | 0x80));
/* the BRDL/BRDH can be access as LCR.b7==1*/

outportb(PORT+BRDL,12); /* set baudrate=9600, 12=115200/9600*/
outportb(PORT+BRDH,0x00);
outportb(PORT+LCR,0x06); /* set protocol, <7,N,2>=06H, <7,E,1>=1AH,

<7,0,1>=0AH, <8,N,2>=07H, <8,E,1>=1BH, <8,0,1>=0BH */
for(i=0;i<=16;i++)}

while(!(inportb(PORT+LSR) & 0x20)); /* wait until THR empty */
outportb(PORT+THR tdat[i]);  /* send datato THR*/ }

i=0;

while('kbhit()){

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

} o}

)l*Noo3l Reserved

olsXols:3l Reserved

(lCKoral Response Delay Time Unit: 2

Settings 0 ~ 200 (400msec) Factory Setting: 1

(BA| This parameter is the response delay time after AC drive receives communication command

as shown in the following. 1 unit = 2 msec.

RS485 BUS
PC or PLC command Response Message of AC Drive
Handling time| Response Delay Time
of AC drive Pr.09.04
Max.: 6msec
L
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Group 10: PID Control

VNV P|D Set Point Selection

Disable

Digital keypad UP/DOWN keys
AVl 0~ +10VDC

ACI 4 ~20mA/AVI2 0~ +10VDC
PID set point (Pr.10.11)

Input Terminal for PID Feedback

Settings 0 Positive PID feedback from external terminal AVI (0 ~ +10VDC).

Factory Setting: 0

Settings

A WO N -~ O

Factory Setting: 0

Negative PID feedback from external terminal AVI (0 ~ +10VDC).

2 Positive PID feedback from external terminal ACI (4 ~ 20mA)/ AVI2
(0~ +10VDC).

3 Negative PID feedback from external terminal ACI (4 ~ 20mA)/
AVI2 (0 ~ +10VDC).

(B8] Note that the measured variable (feedback) controls the output frequency (Hz). Select input
terminal accordingly. Make sure this parameter setting does not conflict with the setting for
Pr.10.00 (Master Frequency).

0 When Pr.10.00 is set to 2 or 3, the set point (Master Frequency) for PID control is obtained
from the AVI or ACI/AVI12 external terminal (0 to +10V or 4-20mA) or from multi-step speed.
When Pr.10.00 is set to 1, the set point is obtained from the keypad.

(hA| Negative feedback means: +target value — feedback

Positive feedback means: -target value + feedback.

(WNoZAll ~ Proportional Gain (P) Unit: 0. 1

Settings 0.0to 10.0 Factory Setting: 1.0

0 This parameter specifies proportional control and associated gain (P). If the other two gains (I
and D) are set to zero, proportional control is the only one effective. With 10% deviation (error)

and P=1, the output will be P x10% x Master Frequency.

IERINOTE|
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The parameter can be set during operation for easy tuning.

ONOCIN ~ Integral Time (1) Unit: 0.01

Settings 0.00 to 100.0 sec Factory Setting: 1.00
0.00 Disable

(BA| This parameter specifies integral control (continual sum of the deviation) and associated gain
(). When the integral gain is set to 1 and the deviation is fixed, the output is equal to the input

(deviation) once the integral time setting is attained.

IEmpNOTE

The parameter can be set during operation for easy tuning.

» Derivative Control (D) Unit: 0.01

Settings 0.00 to 1.00 sec Factory Setting: 0.00

(BA| This parameter specifies derivative control (rate of change of the input) and associated gain
(D). With this parameter set to 1, the PID output is equal to differential time x (present
deviation — previous deviation). It increases the response speed but it may cause over-

compensation.

The parameter can be set during operation for easy tuning.

(WK Upper Bound for Integral Control Unit: 1

Settings 0 to 100 % Factory Setting: 100

a8 This parameter defines an upper bound or limit for the integral gain (I) and therefore limits the

Master Frequency.
0 The formula is: Integral upper bound = Maximum Output Frequency (Pr.01.00) x (Pr.10.05).

This parameter can limit the Maximum Output Frequency.

Primary Delay Filter Time Unit: 0.1

Settings 0.0to 2.5 sec Factory Setting: 0.0

A To avoid amplification of measurement noise in the controller output, a derivative digital filter

is inserted. This filter helps to dampen oscillations.
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The complete PID diagram is in the following:

Integral "l Output ‘i
) + P I gain + Freq. ?illt%:al Freq.
Setpoint —@—> —> limit Limit [ —> Command
- 10.02 10.03 1005 | + 10.07 10.06
| D
10.04
Input Freq PID
Gain feedback
10.10 10.01
SOVl P|D Output Frequency Limit Unit: 1
Settings 0to 110 % Factory Setting: 100

0 This parameter defines the percentage of output frequency limit during the PID control. The
formula is Output Frequency Limit = Maximum Output Frequency (Pr.01.00) X Pr.10.07 %.
This parameter will limit the Maximum Output Frequency. An overall limit for the output

frequency can be set in Pr.01.07.

oNol: 3l PID Feedback Signal Detection Time Unit: 0.1
Settings 0.0 to d 3600 sec Factory Setting: 60.0

(BA| This parameter defines the time during which the PID feedback must be abnormal before a
warning (see Pr.10.09) is given. It also can be modified according to the system feedback
signal time.

(BA| If this parameter is set to 0.0, the system would not detect any abnormality signal.

(ONO*Il Treatment of the Erroneous Feedback Signals (for PID and PG feedback error)

Factory Setting: 0
Settings 0 Warning and RAMP to stop
1 Warning and COAST to stop
2 Warning and keep operating

(BA| AC motor drive action when the feedback signals (analog PID feedback or PG (encoder)

feedback) are abnormal according to Pr.10.16.

OVl Gain Over the PID Detection Value Unit: 0.1
Settings 0.0t0 10.0 Factory Setting: 1.0
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(A8 This is the gain adjustment over the feedback detection value. Refer to PID control block

diagram in Pr.10.06 for detail.

# Source of PID Set point Unit: 0.01

Settings 0.00 to 600.0Hz Factory Setting: 0.00

0 This parameter is used in conjunction with Pr.10.00 set 4 to input a set point in Hz.

PID Offset Level Unit: 0.1
Settings 1.0 to 50.0% Factory Setting: 10.0
Detection Time of PID Offset Unit: 0.1
Settings 0.1 to 300.0 sec Factory Setting: 5.0

a8 This parameter is used to set detection of the offset between set point and feedback.
8| When the offset is higher than the setting of Pr.10.12 for a time exceeding the setting of
Pr.10.13, the AC motor drive will output a signal when Pr.03.00 ~ Pr.03.01 is set to 16.

(WPl Sleep/Wake Up Detection Time Unit: 0.1

Settings 0.0 to 6550 sec Factory Setting: 0.0

Sleep Frequency Unit: 0.01
Settings 0.00 to 600.0 Hz Factory Setting: 0.00

(UM \Vakeup Frequency Unit: 0.01
Settings 0.00 to 600.0 Hz Factory Setting: 0.00

(B8] When the actual output frequency < Pr.10.15 and the time exceeds the setting of Pr.10.14,
the AC motor drive will be in sleep mode.

(B8] When the actual frequency command > Pr.10.16 and the time exceeds the setting of Pr.10.14,
the AC motor drive will restart.

(B8] When the AC motor drive is in sleep mode, frequency command is still calculated by PID.
When frequency reaches wake up frequency, AC motor drive will accelerate from Pr.01.05
minimum frequency following the V/f curve.

N The wake up frequency must be higher than sleep frequency.

5-102 Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03



Chapter 5 Parameters | PDC Series

Frequency
A
frequency calculated by PID
1016 N\ Thelimitof -~
decel. time output
frequency
10.15
| The limit of
01.05 N S accel. time
> > Time
10.14
Fmin lower bound
of frequency Fsleep
1 M) 1 M)
. ~ ; ~
! . lower bound |1
= : < < :
Femd=0 | Fmin<Fsleep< frequency |
Fout=0 : :
I I
I I

0 When output frequency < sleep frequency and time > detection time, it will go in sleep mode.

[ When min. output frequency = PID frequency = lower bound of frequency and sleep
function is enabled (output frequency < sleep frequency and time > detection time),
frequency will be 0 (in sleep mode). If sleep function is disabled, frequency command = lower
bound frequency.

0 When PID frequency < min. output frequency and sleep function is enabled (output frequency

< sleep frequency and time > detection time), output frequency =0 (in sleep mode).
If output frequency < sleep frequency but time < detection time, frequency command = lower

frequency. If sleep function is disabled, output frequency =0.

oliyAll Minimum PID Output Frequency Selection

Factory Setting: 0
Settings 0 By PID control
1 By Minimum output frequency (Pr.01.05)
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0 This is the source selection of minimum output frequency when control is by PID.
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Group 11: Parameters for Extension Card

Make sure that the extension card is installed on the AC motor drive correctly before using group 11

parameters. See Appendix B for details.

Multi-function Output Terminal MO2/RA2
Multi-function Output Terminal MO3/RA3
Multi-function Output Terminal MO4/RA4
Multi-function Output Terminal MO5/RAS5
Multi-function Output Terminal MO6/RA6
Multi-function Output Terminal MO7/RA7

Settings 0 to 21 Factory Setting: 0
Settings Function Description
0 No Function
1 AC Drive Operational Active when the drive is ready or RUN command is “ON”.
) Master Frequency Active when the AC motor drive reaches the output
Attained frequency setting.

Active when Command Frequency is lower than the
3 Zero Speed

Minimum Output Frequency.

Active as long as over-torque is detected. (Refer to Pr.06.03
~ Pr.06.05)

Active when the output of the AC motor drive is shut off

4 Over-Torque Detection

Baseblock (B.B.)

3 L during baseblock. Base block can be forced by Multi-function
Indication
input (setting 09).
6 Low-Voltage Indication | Active when low voltage (Lv) is detected.
. Operation Mode Active when operation command is controlled by external
Indication terminal.

Active when a fault occurs (oc, ov, oH, oL, oL1, EF, cF3,
HPF, ocA, ocd, ocn, GFF).

8 Fault Indication

Desired Frequency

9 . Active when the desired frequency (Pr.03.05) is attained.
Attained
Terminal Count Value

10 ) Active when the counter reaches Terminal Count Value.
Attained
Preliminary Count Value

11 Attained Active when the counter reaches Preliminary Count Value.

aine
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Settings Function Description

12 Over \/-ol.tage stall Active when the Over Voltage Stall function operating
supervision

13 Over C.u.rrent stal Active when the Over Current Stall function operating
supervision

14 Heat Sink Overheat When heatsink overheats, it will signal to prevent OH turn off
Warning the drive. When it is higher than 85°C (185°F), it will be ON.

15 Over Voltage supervision | Active when the DC-BUS voltage exceeds level

16 PID supervision Active when the PID function is operating

17 Forward command Active when the direction command is FWD

18 Reverse command Active when the direction command is REV

19 Zero Speed Output Active unless there is an output frequency present at
Signal terminals U/T1, V/T2, and W/T3.
Communication Warning

20 (FbE,Cexx, AoL2, AUE, | Active when there is a Communication Warning
SAVE)

o1 Brake Control (Desired | Active when output frequency >Pr.03.14. Deactivated when

Frequency Attained)

output frequency <Pr.03.15 after STOP command.

Multi-function Input Terminal (MI7

Multi-function Input Terminal (MI8

Multi-function Input Terminal

MI9

Multi-function Input Terminal (MI11)

(MI7)
(MI8)
(MI9)
Multi-function Input Terminal (MI10)
(MI11
(MI12

Multi-function Input Terminal (MI12)

Settings 0 to 23 Factory Setting: 0
Settings Function Description
] Any unused terminals should be programmed to 0 to insure they
0 No Function

have no effect on operation.

Multi-Step Speed

These four inputs select the multi-speed defined by Pr.05.00 to

1
Command 1 Pr.05.14 as shown in the diagram at the end of the table in
) Multi-Step Speed Pr.04.08.
Command 2
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Settings

Function

Description

Multi-Step Speed

3 NOTE: Pr.05.00 to Pr.05.14 can also be used to control output
Command 3
speed by programming the AC motor drive’s internal PLC
. Multi-Step Speed function. There are 17 step speed frequencies (including
Command 4 Master Frequency and Jog Frequency) to select for
application.
The External Reset has the same function as the Reset key on
5 External Reset the Digital keypad. After faults such as O.H., O.C. and O.V. are
cleared this input can be used to reset the drive.
| When the command is active, acceleration and deceleration is
6 Accel/Decel Inhibit . o
stopped and the AC motor drive maintains a constant speed.
Accel/Decel Time ]
] Used to select the one of 2 Accel/Decel Times (Pr.01.09 to
7 Selection _ _
Pr.01.12). See explanation at the end of this table.
Command
Parameter value 08 programs one of the Multi-function Input
] Terminals MI7 ~ MI12 (Pr.11.06~Pr.11.11) for Jog control.
Jog Operation _ )
8 Control NOTE: Programming for Jog operation by 08 can only be
ontro
done while the motor is stopped. (Refer to parameter
Pr.01.13~Pr.01.15)
Parameter value 09 programs a Multi-function Input Terminals for
external Base Block control.
External Base NOTE: When a Base-Block signal is received, the AC motor
9 Block drive will block all output and the motor will free run. When
(Refer to Pr.08.06) | base block control is deactivated, the AC drive will start its
speed search function and synchronize with the motor
speed, and then accelerate to Master Frequency.
UP: Increase Increase/decrease the Master Frequency each time an input is
10 Master Frequency received or continuously when the input stays active. When both
inputs are active at the same time, the Master Frequency
11 DOWN: Decrease | increase/decrease is halted. Please refer to Pr.02.07, 02.08. This
Master Frequency | fynction is also called “motor potentiometer”.
Parameter value 12 programs one of the Multi-function Input
) Terminals MI7 ~ MI12 (Pr.11.06~Pr.11.11) to increment the AC
12 Counter Trigger

drive’s internal counter. When an input is received, the counter is

incremented by 1.
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Settings Function Description

13 Counter Reset When active, the counter is reset and inhibited. To enable
counting the input should be OFF. Refer to Pr.03.05 and 03.06.
Parameter value 14 programs one of the Multi-function Input

14 External Fault Terminals MI7 ~ MI12 (Pr.11.06~Pr.11.11) to be External Fault
(E.F.) inputs.

15 PID function When an input ON with this setting is ON, the PID function will be

disabled disabled.

AC motor drive will stop output and the motor free run if one of
16 Output Shutoff Stop | these settings is enabled. If the status of terminal is changed, AC

motor drive will restart from OHz.

17 Parameter lock When this setting is enabled, all parameters will be locked and
enable write parameters is disabled.
Operation

ON: Operation command via Ext. Terminals
Command

18 Selection (Pr.02.01

setting/external

OFF: Operation command via Pr.02.01 setting
Pr.02.01 is disabled if this parameter value 18 is set. See the

explanation below this table.

terminals)
Operation ) o
ON: Operation command via Digital Keypad
Command _ _ _
] OFF: Operation command via Pr.02.01 setting
19 Selection (Pr 02.01 o o )
_ o Pr.02.01 is disabled if this parameter value 19 is set. See the
setting/Digital ] )
explanation below this table.
Keypad)
Operation ) _ o
ON: Operation command via Communication
Command _ _ _
] OFF: Operation command via Pr.02.01 setting
20 Selection (Pr 02.01 o o )
ting/ Pr.02.01 is disabled if this parameter value 20 is set. See the
setting

o explanation below this table.
Communication)

This function has top priority to set the direction for running (If
“Pr.02.04=0")

21 Forward/Reverse

Used to select the first/second frequency command source. Refer
to Pr.02.00 and 02.09.

ON: 2nd Frequency command source

Source of second
22 frequency

command enabled

OFF: 1st Frequency command source
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ON: Run PLC Program

OFF: Stop PLC Program

When AC motor drive is in STOP mode and this function is
enabled, it will display PLC1 in the PLC page and execute PLC
03 Run/Stop PLC program. When this function is disabled, it will display PLCO in the
Program PLC page and stop executing PLC program. The motor will be
stopped by Pr.02.02.

When operation command source is external terminal, the keypad
cannot be used to change PLC status. And this function will be

invalid when AC Motor drive is in PLC2 status.

When AC motor drive is in STOP mode and this function is
enabled, it will display PLC2 in the PLC page and you can

download/execute/monitor PLC. When this function is disabled, it
Download/Execute/

24 Monitor PLC
Program (PLC2)

will display PLCO in the PLC page and stop executing PLC
program. The motor will be stopped by Pr.02.02.

When operation command source is external terminal, the keypad
cannot be used to change PLC status. And this function will be
invalid when the AC Motor drive is in PLC1 status.

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03 5-109



Chapter 5 Parameters | PDC Series

This page intentionally left blank

5-110 Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03



Chapter 6 Fault Code Information

The AC motor drive has a comprehensive fault diagnostic system that includes several different
alarms and fault messages. Once a fault is detected, the corresponding protective functions will be
activated. The following faults are displayed as shown on the AC motor drive digital keypad display.

The five most recent faults can be read from the digital keypad or communication.

IEmpNOTE

Wait 5 seconds after a fault has been cleared before performing reset via keypad of input terminal.

6.1 Common Problems and Solutions

Fault

Fault Descriptions Corrective Actions
Name

1. Check if motor power corresponds with the
AC motor drive output power.

2. Check the wiring connections to U/T1, V/T2,
WI/T3 for possible short circuits.

3. Check the wiring connections between the AC
motor drive and motor for possible short
circuits, also to ground.

4. Check for loose contacts between AC motor
drive and motor.

5. Increase the Acceleration Time.

6. Check for possible excessive loading
conditions at the motor.

7. If there are still any abnormal conditions when
operating the AC motor drive after a short-
circuit is removed and the other points above
are checked, it should be sent back to
manufacturer.

Over current
Abnormal increase in current.

1. Check if the input voltage falls within the
rated AC motor drive input voltage range.
Check for possible voltage transients.
DC-bus over-voltage may also be caused by
motor regeneration. Either increase the
Decel. Time or add an optional brake resistor
(and brake unit).
4. Check whether the required braking power is
within the specified limits.

Over voltage

The DC bus voltage has
- = exceeded its maximum
allowable value.

wn
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Fault Fault Descriptions Corrective Actions
Name
1. Ensure that the ambient temperature falls
within the specified temperature range.
2. Make sure that the ventilation holes are not
akHo! _ obstructed.
~ 4 = | Overheating 3. Remove any foreign objects from the
e | Heat sink temperature too high heatsinks and check for possible dirty heat
sink fins.
4. Check the fan and clean it.
5. Provide enough spacing for adequate
ventilation. (See chapter 2)
Low voltage 1. Check whether the input voltage falls within
The AC motor drive detects the AC motor drive rated input voltage range.
i o | that the DC bus voltage has 2. Check for abnormal load in motor.
fallen below its minimum 3. Check for correct wiring of input power to R-S-
value. T (for 3-phase models) without phase loss.
Overload
The AC motor drive detects 1. Check whether the motor is overloaded.
excessive drive output current. | 2. Reduce torque compensation setting in
o1 | NOTE: The AC motor drive Pr.07.02.
can withstand up to 150% of | 3. Use the next higher power AC motor drive
the rated current for a model.
maximum of 60 seconds.
1. Check for possible motor overload.
2. Check electronic thermal overload setting.

_1 1| Overload 1 3. Use a higher power motor.

UL ' I nternal electronic overload trip | 4. Reduce the current level so that the drive
output current does not exceed the value set
by the Motor Rated Current Pr.07.00.

-1 3 1. Reduce the motor load.

s E)/I\(/)tecglooa\l/der?oa d 2. Adjust the over-torque detection setting to an

' appropriate setting (Pr.06.03 to Pr.06.05).
HEPE !l cC (current clamp)
HEPE 2| oVhardware error
Return to the factory.
HP = 3| GFF hardware error
w o | OC hardware error
LN} [}
1. When the external input terminal (B.B) is
L External Base Block. active, the AC motor drive output will be
"~ | (Refer to Pr. 08.07) turned off. | .
B 2. Deactivate the external input terminal (B.B) to
operate the AC motor drive again.
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Fault
Name

Fault Descriptions

Corrective Actions

-
o

-
|

(]
-
<

Over-current during
acceleration

Short-circuit at motor output: Check for
possible poor insulation at the output lines.
Torque boost too high: Decrease the torque
compensation setting in Pr.07.02.
Acceleration Time too short: Increase the
Acceleration Time.

AC motor drive output power is too small:
Replace the AC motor drive with the next
higher power model.

-
e
-

(]
-
e

Over-current during
deceleration

Short-circuit at motor output: Check for
possible poor insulation at the output line.
Deceleration Time too short: Increase the
Deceleration Time.

AC motor drive output power is too small:
Replace the AC motor drive with the next
higher power model.

-
e
-

™
-
-

Over-current during
constant speed operation

Short-circuit at motor output: Check for
possible poor insulation at the output line.
Sudden increase in motor loading: Check for
possible motor stall.

AC motor drive output power is too small:
Replace the AC motor drive with the next
higher power model.

External Fault

When multi-function input terminals (MI3-MI9)
are set to external fault, the AC motor drive
stops output U, V and W.

Give RESET command after fault has been
cleared.

™
-
-
D

Internal EEPROM can not be
programmed.

Return to the factory.

-
U]

-——

-—-

Internal EEPROM can not be
programmed.

Return to the factory.

£ 2| Internal EEPROM can not be 1. Fress RES!ET key to set all parameters to
CrCu| read actory setting.

' 2. Return to the factory.
£ 5 1| Internal EEPROM can not be 1. ]I?ress RES!ET key to set all parameters to
CrCoi| read actory setting.

' 2. Return to the factory.

(]
g
L)

-

U}
-
-

U-phase error

-
U}

V-phase error

-
U}

W-phase error

=
UCR( ] D

-
U}

OV or LV

-
-

-
(]

U O] (RO (MO (RON [ ROR

-
Un]

Temperature sensor error

Return to the factory.
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Fault Fault Descriptions Corrective Actions

Name
When (one of) the output terminal(s) is grounded,
short circuit current is more than 50% of AC motor
drive rated current, the AC motor drive power
module may be damaged.

rCC NOTE: The short circuit protection is provided

' | Ground fault for AC motor drive protection, not for

protection of the user.
1. Check whether the IGBT power module is
damaged.
2. Check for possible poor insulation at the
output line.
_ 1. Check if the motor is suitable for operation by
crn - AC motor drive.
Auto accel/decel failure 2. Check if the regenerative energy is too large.
. Load may have changed suddenly.
1.  Check the RS485 connection between the AC
motor drive and RS485 master for loose wires
_ and wiring to correct pins.
cE-- c L 2. Check if the communication protocol, address,
ommunication Error o
transmission speed, etc. are properly set.
3. Use the correct checksum calculation.
4. Please refer to group 9 in the chapter 5 for
detail information.
c oo | Software protection failure Return to the factory.
HE - - | Analog signal error Check the wiring of ACI
1. Check parameter settings (Pr.10.01) and

. AVI/ACI wiring.

&= | PID feedback signal error 2. Check for possible fault between system
response time and the PID feedback signal
detection time (Pr.10.08)

P H1 | Phase Loss Check input phase wiring for loose contacts.

AL Auto Tuning Error ; gheck cabling between drive and motor

. etry again
6.2 Reset

There are three methods to reset the AC motor drive after solving the fault:

STOP
RESET

1. Press key on keypad.
2.  Set external terminal to “RESET” (set one of Pr.04.05~Pr.04.08 to 05) and then set to be
ON.

3. Send “RESET” command by communication.

Make sure that RUN command or signal is OFF before executing RESET to prevent damage or

personal injury due to immediate operation.
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Chapter 7 Troubleshooting

7.1 Over Current (OC)

ocA ocd
. : ocC
Over-current during Over-current during
3 . Over-current
acceleration acceleration

h

Remove short circuit
Yes
or ground fault

Check if there is any short circuits and
grounding between the U, V, W and motor

T
No No No
Reduce the load or y Y v
increase the power of «—Yes If load is too large
AC motor drive
i No No No
A
No/ Reduce torque > Suitable
) No torque
compensation .
compensation
erS Yes
Reduce torque ‘ ! v
compensation Check if Check if
No acceleration No deceleration
time is too short time is too short
by load inertia by load inertia
Maybe AC motor drive has 168 Yes
malfunction or error due fo |_ ¥
noise. Please contact with No Is load
ABM « changed
suddenly?
hJ \ Yes

Yes

Can acceleration
time be made
longer?

Increase accel/decel
time

No

Can deceleration
time be made
longer?

Yes

No

increase the power of

y
Reduce load or

AC motor drive

Reduce load or
increase the power

y
Check braking
method. Please

of AC motor drive contact ABM.
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7.2 Ground Fault

If output circuit (cable or Maybe AC motor drive has

gFF d fault motor) of AC motor is Ll malfunction or misoperation due
PR T \ grounded)? to noise. Please contact ABM.
lYes
‘ Remove grounding
7.3 Over Voltage (OV)
Over Voltage ‘
Y
Reduce voltage to be | No If voltage is within
within specification specification
Yes
' Y
. . es
If over-voltage is occurred without load
Maybe AC motor drive \ No
has malfunction or When OV occurs, check if the voltage
misoperation due to of DC BUS is higher than protection
noise. value
Please contact ABM. Yes Yes
h h 4 A 4
If OV occurs lndradss
No WiShizSudden decelaration
acceleration .
time
stops
Yes
v
Increase v ‘
. es . .
acceleration » Increase setting time
time
No d
Reduce moment No Ll ' Need to considerate
of inertia - Reduce moment of load inertia to use braking unit
and DC braking
No y'y

No

Use braking unit or DC braking

Yes

v

Need to check control method. Please contact ABM.
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7.4 Low Voltage (Lv)

Low Voltage

A

Power cut, including momentary

Yes—» Restart after reset
power loss
No
A
Check if there is any malfunction :
, o Change defective component
component or disconnection in Yes—» .
— and check connection
power supply circuit
No
A
Check if voltage is within Change power supply system
it No—» :
specification for requirement
A
Yes
A
Check if there is heavy load with LSing the Glilierent
: : power supply for this
high start current in the same Yes—» '
drive and heavy load
power system
system
No No
\
Check if Lv occurs when breaker / Suitable power
. ) Yes—» .
and magnetic contactor is ON transformer capacity
i No Yes
| 1 A 4
Check if volt.age is between +1/+2 Maybe AC mofor drive has
and is greater than No—» s
200 V DC (for 115/230 V models) Y- ABM
400 V DC (for 460 V models) :
Yes

A
Control circuit has malfunction or
misoperation due to noise.
Please contact ABM
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7.5 Over Heat (OH)

AC motor drive overheats

Heat sink overheats

A 4

Check if temperature of heat sink is No Tem?ﬁ;ﬁ‘&;itigﬁtsecnon
larger than 90° C | \
Please contact ABM.
Yes
A
Yes
If load is too large > Reduce load
No
e No
If cooling fan .
: » Change cooling fan
functions normally
Yes
i i i Yes .
> ek ;;fnon:g;g L » Remove obstruction
No
y
Check if surrounding temperature is No | Mayl:_ve AL mgtor drlv_e = hats
within specification > malfuqctlon or misoperation due to
noise. Please contact ABM.

Yes

4

Adjust surrounding
temperature to specification

7.6 Overload

oL ‘ OL1/0L2

Check if the setting of electronic No
thermal relay is suitable

4

Modify setting

Yes

A

No  |Maybe AC motor drive has malfunction

If load is too large - . )
or misoperation due to noise.

Yes

"

Reduce load or increase the power of AC
motor drive

h 4
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7.7 Keypad Display is Abnormal

Abnormal display or no display

Yes

N
Turn the power off and power on again
after display is off

v

No
Display normal?

Yes

AC motor drive works normally ‘

7.8 Phase Loss (PHL)

Phase loss

r

Check if the wiring of terminals R, S and T is OK

Yes

4

Check if the screws of terminals are tightened

Yes

Check if the input voltage of R, S, T is unbalanced

No

r

Maybe AC motor drive has malfunction or
misoperation due to noise. Please contact ABM.
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noise

‘ Fix connector and eliminate

A

No

Check if all connectors
> are connected well and
if there is no noise

Yes

r

AC motor drive has
malfunction. Please contact

ABM.

No

No

Yes

Connect all three
phase well

h 4

Tighten all screws

h 4

Please check the wiring
and power system for

abnormal power
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7.9 Motor cannot Run

Motor cannot run

Reset after
clearing fault and
the RUN

It can run
when no faults

occur
7'y

-

Press RUN
key to check if
it can run

Press UP key
to set
frequency

Yes

v

Input "RUN"

Check if Check if non-
kleypad No, fuse breake_r No,. Set them to ON
displays and magentic
normally contactor is ON
Yes Yes
Y
Check if there Check if Check if any

is any fault input N? faults occur, such

code voltage is as LV, PHL or
displayed normal disconnection

Yes

4
If jumper or DC

No reactor is -
c:u::»r:(’ugqear;ic(jj by eonnestad L\lg U%%]umper or
P between +1 and L)
Yes +2/B1
Yes
h

Check if input
FWD or REV

Maybe AC motor drive has malfunction or misoperation
due to noise. Please contact ABM.

Check if the wiring of

Change switch
or relay

terminal MI1 and
between MI2-DCM is

No_/

>

Yes

command

Press correct
UP to Yes No
check if v v
motor Set frequency Correct
can run or not connection
' No Yes No
Y
If upper \ C::t(t;ilt:g ;113 Fﬁrriige;fr Change defective
/' bound fr_eq. analog signal and multi- » potentiometer
and _settlng step speed are correct and relay
freq. is lower
Modify A\ than the min.
frequency ‘/\ output freq. /
setting
Motor has Check if there
malfunction '\?oﬁgyeoﬁrtgﬁ: No Maybe AC motor drive has malfunction.
¥ a9 Please contact ABM.
terminals U, V /
ho and W /
If load is too Y
es
large Y
9 Y& Check if
es

4

Check if the
setting of
torque
compensation
is correct

No
Y
Increase the
setting of torque
compensation

7-6

Yes

connection is

motor No

Connect correctly

4

correct

Motor is locked due to large load, please reduce
load. For example, if there is a brake, check if it is
released.
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7.10 Motor Speed cannot be Changed

Yes

A

| Modify the setting

| Yes

Motor can run but cannot
change speed

r

Check if motor setting of the
max. frequency is too low

No

Yes

Yeg

If the setting y
of one step If the setting of frequency is v
speed in PLC out of range (upper/lower) e Modify the setting
programm is bound
too lon No
No y Press UP/DOWN
- F‘;LC Yes If it is in PLC mode No » key to see if speed
e . has any change
« program is
finished
No If there is any
v o change of signal
v If speed setting in »  that sets frequency
«'€%" PLC program is the (0-10V and 4-
same 20mA)
r
No Check if the wiring ™\ No
o
obetween M1-M6 . Check if the wiring
to DCM is correct 0 of external terminal
Ve Connect is correct
correctly Yes
Check if frequency Change defective
for each step is No ;
p potentiometer
different
Yes ‘ Change frequency setting
v
No If accel./decel. time
is very long
Yes

Please set suitable
accel./decel. time by load
inertia

Maybe AC motor drive has malfunction or
misoperation due to noise.
Please contact ABM.
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7.11 Motor Stalls during Acceleration

Motor stalls during - Check if acceleration time YeS_ Increase setting
acceleration i is too short i tiTe
No Yes
r
Check if the inertia of motor Yes Use special
and load are very high g motor?
No No
Thicken or shorten X Reduce load or
the wiring between |_Y€S Check if the voltage of > increase the
the motoror AC | terminal is lower than before capacity of AC
motor drive motor drive
No
Reduce load or y
increase the | YeS Check if the load torque
capacity of AC | is too high
motor drive No
Maybe AC motor
drive has
Check if the torque Yes|  malfunction or
compensation is suitable " misoperation due to
No noise. Please
y contact ABM.
Increase torque
compensation

7.12 The Motor does not Run as Expected

Check if Pr.01.01 to PR.01.06 No Adjust Pr.01.01 tp PR.01.06

Motor does not run

5 ek > and torque compensation is > and lower torque
P \ suitable compensation
Yes
Run in low speed Yes .
continuously » Please use specific motor
No

Reduce load or increase the

Yes
| capacity of AC motor drive

If load is too large

No

Check if output voltage of U, Yes
V, W is balanced

No

Y
Maybe AC motor drive has malfunction or
misoperation due to noise. Please contact ABM.

Motor has malfunction

A 4
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7.13 Electromagnetic/Induction Noise

Many sources of noise surround AC motor drives and penetrate it by radiation or conduction. It may

cause malfunctioning of the control circuits and even damage the AC motor drive. Of course, there

are solutions to increase the noise tolerance of an AC motor drive. But this has its limits. Therefore,

solving it from the outside as follows will be the best.

1.
2.

Add surge suppressor on the relays and contacts to suppress switching surges.

Shorten the wiring length of the control circuit or serial communication and keep them
separated from the power circuit wiring.

Comply with the wiring regulations by using shielded wires and isolation amplifiers for
long length.

The grounding terminal should comply with the local regulations and be grounded
independently, i.e. not to have common ground with electric welding machines and other
power equipment.

Connect a noise filter at the mains input terminal of the AC motor drive to filter noise from

the power circuit. PDC can have a built-in filter as option.

In short, solutions for electromagnetic noise exist of “no product’(disconnect disturbing equipment),

“no spread”’(limit emission for disturbing equipment) and “no receive”(enhance immunity).

7.14 Environmental Condition

Since the AC motor drive is an electronic device, you should comply with the environmental

conditions as stated in the Chapter 2.1. Here are some remedial measures if necessary.

1.

To prevent vibration, the use of anti-vibration dampers is the last choice. Vibrations must
be within the specification. Vibration causes mechanical stress and it should not occur
frequently, continuously or repeatedly to prevent damage to the AC motor drive.

Store the AC motor drive in a clean and dry location, free from corrosive fumes/dust to
prevent corrosion and poor contacts. Poor insulation in a humid location can cause short-
circuits. If necessary, install the AC motor drive in a dust-proof and painted enclosure and
in particular situations, use a completely sealed enclosure.

The ambient temperature should be within the specification. Too high or too low
temperature will affect the lifetime and reliability. For semiconductor components, damage
will occur once any specification is out of range. Therefore, it is necessary to periodically
check air quality and the cooling fan and provide extra cooling of necessary. In addition,
the microcomputer may not work in extremely low temperatures, making cabinet heating

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

Use an air conditioner and/or exsiccator.
7.15 Affecting Other Machines

An AC motor drive may affect the operation of other machines due to many reasons. Some solutions

are:

[ | High Harmonics at Power Side

High harmonics at power side during running can be improved by:

1.  Separate the power system: use a transformer for AC motor drive.

2. Use a reactor or rectifier at the power input terminal of the AC motor drive or decrease
high harmonic by multiple circuit.

3. If phase lead capacitors are used (never on the AC motor drive output!!), use serial

reactors to prevent damage to the capacitors damage from high harmonics.

§ § §seria|reactor

H -
] phase lead capacitor

[ ] Motor Temperature Rises
When the motor is a standard induction motor with fan, the cooling will be bad at low speeds,
causing the motor to overheat. Besides, high harmonics at the output increases copper and

core losses. The following measures should be used depending on load and operation range.
1. Use a motor with independent ventilation (forced external cooling) or increase the motor
rated power.
2. Use a special inverter duty motor.

3. Do NOT run at low speeds for long time.
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Appendix A Specifications

Voltage Class 115V Class
Model Number PDC-XXXE 002 004 007
Max. Applicable Motor Output
(kW) 0.2 0.4 0.75
Max. Applicable Motor Output (hp) 0.25 0.5 1.0
o | Rated Output Capacity (kVA) 0.6 1.0 1.6
% Rated Output Current (A) 1.6 2.5 4.2
@ | Maximum Output Voltage (V) 3-Phase Proportional to Twice the Input Voltage
é— Output Frequency (Hz) 0.1~600 Hz
O | Carrier Frequency (kHz) 1-15
Single-phase

Rated Input Current (A)

o 6 9 18
c

E Rated Voltage/Frequency Single phase, 100-120V, 50/60Hz

5 | Voltage Tolerance + 10%(90~132 V)

o

£ | Frequency Tolerance + 5%(47~63 Hz)

Line Fuse (A) 10 10 20
Min. Brake resistor (Q) 750 390 195
Cooling Method Natural Cooling Fan Cooling
Weight (kg) 1.2 1.2 1.2

Voltage Class 230V Class

Model Number PDC-XXXE 002 004 007 015 022 037 055 075
Max. Applicable Motor Output 0.2 04 | 075 | 15 2.2 3.7 5.5 7.5
(kW)
Max. Applicable Motor Output (hp)| 0.25 0.5 1.0 2.0 3.0 5.0 7.5 10
o | Rated Output Capacity (kVA) 0.6 1.0 1.6 29 4.2 6.5 9.5 12.5
=
« | Rated Output Current (A) 1.6 25 4.2 7.5 11.0 17 25 33
2 | Maximum Output Voltage (V) 3-Phase Proportional to Input Voltage
8 Output Frequency (Hz) 0.1~600 Hz

Carrier Frequency (kHz) 1-15

Single/3-phase 3-phase

Rated Input C t (A
| Rated Input Current (A) 4919 | 6527 | 9551 | 157/9 | 24115 | 206 26 34
[

w Single/3-phase 3-phase

o | Rated Voltage/Frequency 200-240 V, 50/60Hz 200-240V, 50/60Hz
§- Voltage Tolerance + 10%(180~264 V)

- Frequency Tolerance + 5%(47~63 Hz)

Line Fuse (A) 6/4 10/4 10/6 20/10 25/16 25 35 35
Min. Brake Resistor (Q) 750 390 195 100 70 40 30 20
Cooling Method Natural Cooling Fan Coolin
Weight (kg) 11 ] 11 | 1.1 19 | 19 | 19 35 | 35
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Voltage Class 460V Class

Model Number PDC-XXXE 004 007 015 022 037 055 075 110
Max. Applicable Motor Output 04 | 075 15 2.2 3.7 5.5 7.5 11
(kW)
Max. Applicable Motor Output (hp) 0.5 1.0 2.0 3.0 5.0 7.5 10 15
ol Rated Output Capacity (kVA) 1.2 2.0 3.3 4.4 6.8 9.9 13.7 18.3
£
¢ | Rated Output Current (A) 1.5 25 4.2 5.5 8.2 13 18 24
3| Maximum Output Voltage (V) 3-Phase Proportional to Input Voltage
CDJ Output Frequency (Hz) 0.1~600 Hz

Carrier Frequency (kHz) 1-15

3-phase

Rated Input C t (A

| Rated Input Current (4) 1.9 3.2 4.3 7.1 11.2 14 19 26
=

¢| Rated Voltage/Frequency 3-phase, 380-480V, 50/60Hz

é— Voltage Tolerance + 10%(342~528V)

B Frequency Tolerance + 5%(47~63Hz)

Line Fuse (A) 4 4 6 10 16 16 20 35
Min. Brake Resistor (Q) 1500 750 390 250 150 100 75 50
Cooling Method Natural Cooling Fan Cooling
Weight (kg) 12 | 1.2 12 | 19 | 19 | 42 | 42 | 42

General Specifications

Control Characteristics

Control System

SPWM(Sinusoidal Pulse Width Modulation) control (V/f or sensorless vector

control)
Frequer)cy Setting 0.01Hz
Resolution
Output Frequency Resolution 0.01Hz
Torque Characteristics Including the auto-torque/auto-slip corg%?_lnzsatlon, starting torque can be 150% at

Overload Endurance

150% of rated current for 1 minute

Skip Frequency

Three zones, setting range 0.1-600Hz

Accel/Decel Time

0.1 to 600 seconds (2 Independent settings for Accel/Decel time)

Stall Prevention Level

Setting 20 to 250% of rated current

DC Braking

Operation frequency 0.1-600.0Hz, output 0-100% rated current
Start time 0-60 seconds, stop time 0-60 seconds

Regenerated Braking Torque

Approx. 20% (up to 125% possible with optional brake resistor or externally
mounted brake unit, 1-15hp (0.75-11kW) models have brake chopper built-in)

V/f Pattern Adjustable V/f pattern
" Keypad Setting by Ca>CYD
©| Frequency
2 9| Setting . Potentiometer-5kQ/0.5W, 0 to +10VDC, 4 to 20mA, RS-485 interface; Multi-
S = External Signal .
T 9 function Inputs 3 to 9 (15 steps, Jog, up/down)
S & Operation Keypad Set by RUN and STOP
5 Setting External Sianal | 2 wires/3 wires ((MI1, MI2, MI3)), JOG operation, RS-485 serial interface
Signal 9 (MODBUS), programmable logic controller

Revision August 2006, 01EE, SW--PW V1.03/CTL V2.03



Fehler! Verweisquelle konnte nicht gefunden werden. Fehler! Verweisquelle konnte nicht gefunden werden. | VFD-E

Series

General Specifications

Multi-function Input Signal

Multi-step selection 0 to 15, Jog, accel/decel inhibit, 2 accel/decel switches,
counter, , external Base Block, auxiliary motor control is invalid, ACI/AVI
selections, driver reset, UP/DOWN key settings, NPN/PNP input selection

Multi-function Output
Indication

AC drive operating, frequency attained, zero speed, Base Block, fault indication,
overheat alarm, emergency stop and status selections of input terminals

Analog Output Signal

Output frequency/current

Alarm Output Contact

Contact will be On when drive malfunctions (1 Form C/change-over contact and
1 open collector output) for standard type)

Operation Functions

Built-in PLC, AVR, accel/decel S-Curve, over-voltage/over-current stall
prevention, 5 fault records, reverse inhibition, momentary power loss restart, DC
braking, auto torque/slip compensation, auto tuning, adjustable carrier
frequency, output frequency limits, parameter lock/reset, vector control, PID
control, external counter, MODBUS communication, abnormal reset, abnormal
re-start, power-saving, fan control, sleep/wake frequency, 1st/2nd frequency
source selections, 1st/2nd frequency source combination, NPN/PNP selection

Protection Functions

Over voltage, over current, under voltage, external fault, overload, ground fault,
overheating, electronic thermal, IGBT short circuit, PTC

Display Keypad

6-key, 7-segment LED with 4-digit, 5 status LEDs, master frequency, output
frequency, output current, custom units, parameter values for setup and lock,
faults, RUN, STOP, RESET, FWD/REV, PLC

Enclosure Rating 1P20
[2]
& | Pollution Degree 2
;g Installation Location Altitude 1,000 m or lower, keep from corrosive gasses, liquid and dust
% Ambient Temperature -10°C to 50°C (40°C for side-by-side mounting) Non-Condensing and not frozen
c .
g _Sl_torage/ Transportation 20°C to 60°C
S emperature
E Ambient Humidity Below 90% RH (non-condensing)

Vibration 9.80665m/s? (1G) less than 20Hz, 5.88m/s2 (0.6G) at 20 to 50Hz
Approvals C € (c‘“s 0 in preparation!!!)
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This is how you can contact us:

ABM Greiffenberger Antriebstechnik GmbH
Postfach 140 « D - 95614 Marktredwitz
Friedenfelser Str.24 « D -95615 Marktredwitz

Phone: (49)09231/67-0 (Reception)
(49)09231/67-266 (Application

Eng. Dept.)

Telefax: (49)09231/672 02 (Application

Eng. Dept.)

E-mail: inverter@abm-antriebe.de

Internet: http://www.abm-drives.com

Other agencies:

Belgium < Italy « Denmark « Sweden
(Contact details available on request!)

ABM — in your proximity:

Austria:

ABM Antriebstechnik GmbH

OrtsstralRe 18/1/5-7

A - 2331 Vosendorf

Phone (43)01-699 11620

Fax (43)01-699 116223

E-mail: ABM-Austria@abm-antriebe.de

France:

ABM Systémes d Entrainement S.A.R.L.
40, rue Jean Monnet « Melpark Bat. 5

F - 68200 Mulhouse

Phone (33)03 - 89334401

Fax (33)03 - 89334405

E-mail: info@abm-systemes.fr

The Netherlands:

ABM Nederland Aandrijftechniek B.V.
Postbus 108, Industrieweg 6

NL - 3440 AC Woerden

Phone (31)0348 -4173 41

Fax (31)0348 - 422516

E-mail: info@abm-nl.nl

North America:

ABM DRIVES INC.

2000 Ford Circle « Suite E

USA - Milford, OH 45150

Phone (1)513 -576 - 1300

Fax (1)513 - 576 - 4999
E-mail: abmus@abm-drives.com

Switzerland:

ABM Greiffenberger Antriebstechnik AG
Oholten 3

CH - 5703 Seon

Phone (41)062 -7750960

Fax (41)062 - 77509 66

E-mail: abm-antriebe@pop.agri.ch

@M We put ideas into gear.

ABM Greiffenberger Antriebstechnik



