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Preface

To extend the performance of the product and ensure personnel safety, please read
this manual thoroughly before using the inverter. Should there be any problem in using the
product that cannot be solved with the information provided in the manual, contact Our’s
technical or sales representative who will be willing to help you.

X Precautions

The inverter is an electrical product. For your safety, there are symbols such as
“‘Danger”, “Caution” in this manual as a reminder to pay attention to safety instructions on
handling, installing, operating, and checking the inverter. Be sure to follow the instructions
for highest safety.

T Danger Indicates a potential hazard that could cause death or serious
personal injury if misused.

K Caution Indicates that the inverter or the mechanical system might be
damaged if misused.

K Danger

» Risk of electric shock. The DC link capacitors remain charged for five
minutes after power has ‘been removed. It is not permissible to open the
equipment until 5 _minutes after the power has been removed.

» Do not make@ny connéctiens when the inverter is powered on. Do not check
parts and'signals e@nseireuit boards during the inverter eperation.

» Do\not disassemble the inverter or modify any :iaternal Wwires, circuits, or
parts.

» Ensureithat the Inveter Ground terminal iS:connected ‘correctly.

E Caution

» Do not perform a voltage: test on:parts inside the inverter. High voltage can
destroy the semiconductor . components.

» Do not connect T1, T2, and T3 terminals of the inverter to any AC input power
supply.

» CMOS ICs on the inverter's main board are susceptible to static electricity. Do
not touch the main circuit board.
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Chapter 1 Safety Precautions

1.1 Before Power Up

7

Danger

» Make sure the main circuit connections are correct Single phase L1(L),L3(N),
Three phase L1(L),L2,L3(N) are power-input terminals and must not be
mistaken for T1,T2 and T3. Otherwise, inverter damage can result.

KCaution

» The line voltage applied must comply with the inverter’s specified input
voltage.(See the nameplate)

» To avoid the front cover from disengaging, or other damge do not carry the
inverter by its covers. Support the drive by the heat sink when transporting.
Improper handling can damage the inverter or injure personnel and should be
avoided.

» To avoid the risk of fire, do not install the inverter on a flammable object.Install on
nonflammable objects such as metal.

» This product provides,the 24V for internal use only, do not use as the power
supply sources f0Or other external components, such as sensors, electronic
components .. etc., othérwise it will cause adverse situation.

> When disconnectingithe remote keypad, turn the powenoff first to avoid any
damage to thekeypad or the inverter.

Caution

» This product is sold subject to EN%61800-3 and EN 61800-5-1.
In a domestic environment this;product may cause radio interference in which
case the user may be required to apply corrective measures.

» Motor over temperature protection is not provided.

KCaution

» Work on the device/system by unqualified personnel or failure to comply with
warnings can result in severe personal injury or serious damage to material. Only
suitably qualified personnel trained in the setup, installation, commissioning and
operation of the product should carry out work on the device/system.

» Only permanently-wired input power connections are allowed.
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1.2 During Power Up

A Danger

» When the momentary power loss is longer than 2 seconds, the inverter will not
have sufficient stored power for its control circuit. Therefore, when the power is
re-applied, the run operation of the inverter will be based on the setup of
following parameters:

e Run parameters. 00-02 or 00-03.

e Direct run on power up. Parameter. 07-04 and the status of external run
switch,

Note-: the start operation will be regardless of the settings for parameters
07-00/07-01/07-02.

H Danger. Direct run on power up.

If direct run on power up is enabled and inverter is set to external run
with the run FWD/REV switch closed then the inverter will restart.

H Danger
Prior to use, ensure that all risks and safety implications are considered.

» When the momentary péwer loss ride through is selected and the power loss is
short, the inverter will-have_sufficient stored power for its control circuits to
function, therefore;when_thevpower is resumed the inverter will automatically
restart depending onythe setup of parameters 07-00 & &-"7-01.

1.3 Before Operation

A Caution

» Make sure the inverter model andtrating are the same as that set in parameter
13-00.

Note :On power up the supply voltage set in parameter 01-01 will flash on the
display for 2 seconds.

1.4 During Operation

7

Danger

» Do not connect or disconnect the motor during operation. Otherwise, It may
cause the inverter to trip or damage the unit.
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A Danger

» To avoid electric shock, do not take the front cover off while power is on.

» The motor will restart automatically after stop when auto-restart function is
enabled. In this case, care must be taken while working around the drive and
associated equipment .

» The operation of the stop switch is different than that of the emergency stop
switch. The stop switch has to be activated to be effective. Emergency stop has
to be de-activated to become effective.

Caution

> Do not touch heat radiating components such as heat sinks and brake
resistors. A\

» The inverter can drive the motor from low speed to high speed. Verify the
allowable speed ranges of the motor and the associated machinery.

» Risk of electric shock. The DC link capacitors remain charged for five minutes
after power has been removed. It is not permissible to open the equipment until 5
minutes after the power has been removed.

A Caution

> Theslaverter should*be used in environments withytemperature range from
(14-104°F) or(-10 to 50°C)* and relative humidity of 95%:

* P20 : -10 ~ 50 °C without stick on type dust cover.
NEMAL : -10 ~ 40 °C with stick on type dust cover.

M panger
» Make sure that the power is_switched off before disassembling or checking any
components.
1.5 Inverter Disposal
Caution

Please dispose of this unit with care as an industrial waste and according to your
required local regulations.

» The capacitors of inverter main circuit and printed circuit board are considered as
hazardous waste and must not be burnt.

» The plastic enclosure and parts of the inverter such as the cover board will
release harmful gases if burnt.
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Chapter 2 Model Description
2.1 Nameplate Data

PRODUCT © ES10-401-H3FR MOTOR BATING THR I TEkW c <4—— Product Name and Motor Rating
IMPLIT A 3 PH SOEOHZ A SB[+ 10% 15% 4,24 <4—— |nput Power Specifications
OUTPUT :AC 3 PH 0-550Hz 0-480W 234 P20 <4—— OQutput Power Specifications
MOCEL ES10-401-HIF
F/N Bercode) 5/% Exrcoda) c (
. E D oo
TECO Electric & Machinery Co., Ltd -4

2.2 Model Identification

Supply voltage
2 : 200V Class
4 : 400V Class Structure :
Horsepower N4S: IP66/BuUilt-in VR+Switch
200V Class# \P5: 0.5 HP N4 : IP66
8; ; Eﬁ N4R : IP66/Built-in VR
03 3 HP Blank : IP20
05: 5 HP
08: 8 HP
10: 10 HP EMC Filter
155 "5 EP —|E. : Bailt-in
20: 20 HP Bfank : None
400V Class — 01: 1 HP.
02, 2HP Power supply
Q3: A3 HP | 1: Single phase
03 5 4R 3: Three phase
08:4.8HP
10° 10 HP —
15: 15 HP Specification
20: 20 HP H : Standard Type
25: 25 HP
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2.3 Standard Product Specification
IP20 / NEMA 1 Type

Supply Filter Frame
Model (HP) | (KW) )
voltage (Vac) \% X Size

E510-2P5-H1F 1 ph, 0.5 0.4 © 1
E510-201-H1F 200~240V 0.75 © 1
E510-202-H1F (+10%-15%) 15 © 2
E510-203-H1F 50/60 Hz 3 2.2 © 2
E510-2P5-H 1 & 3 ph, 0.5 0.4 © 1
E510-201-H 200~240V 1 0.75 © 1
E510-202-H (+10%-15%) 2 15 © 2
E510-203-H 50/60 Hz 3 2.2 © 2
E510-202-H3 2 15 © 1
E510-205-H3 3ph, 5 3.7 © 2
E510-208-H3 200~240V 7.5 55 © 3
E510-210-H3 (+10%-15%) 10 7.5 © 3
E510-215-H3 50/60 Hz 15 11 © 4
E510-220-H3 20 15 © 4
E510-401-H3F 1 0.75 © 1
E510-401-H3 1 0.75 © 1
E510-402-H3F 2 L5 © 1
E510-402-H3 2 5.5 © 1
E510-403-H3F 3 2.2 © 2
E510-403-H3 3 2.2 © 2
E510-405-H3F 5 3.7 ©)] 2
E510-405-H3 3ph, 5 37 © 2
E510-408-H3F 380~480V 7.5 5.5 © 3
E510-408-H3 (+10%-15%) 75 55 © 3
E510-410-H3F 50/60 Hz 10 7.5 © 3
E510-410-H3 10 7.5 © 3
E510-415-H3F 15 11 © 3
E510-415-H3 15 11 © 3
E510-420-H3F 20 15 © 4
E510-420-H3 20 15 © 4
E510-425-H3F 25 18.5 © 4
E510-425-H3 25 18.5 © 4
V : Built-in

X : None
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IP66 / NEMA 4X Type

Supply

Filter VR Switch Erame
Model voltage HP (KW) Sixe
(Vac) \Y, X \Y, X Y X
E510-2P5-H1FN4S 1ph 0.5 0.4 © © © 1
E510-201-H1FN4S 200~240V 1 075 | © © © 1
E510-202-H1FN4S +10%-15% 2 1.5 © © © 2
E510-203-H1FN4S 50/60Hz 3 2.2 © © © 2
E510-2P5-HN4R 1&3ph 0.5 0.4 ©| © © 1
E510-201-HN4R 200~240V 1 0.75 ©| © © 1
E510-202-HN4R +10%-15% 2 1.5 ©| © © 2
E510-203-HN4R 50/60Hz 3 2.2 ©| © © 2
E510-205-H3N4 5 3.7 © © © 2
E510-208-H3N4 3 ph 75 | 55 © © © 3
E510-210-H3N4 200=240V- P T 78 © © © 3
+10%-15%
E510-215-H3N4 £0/60Hz 15 11 © © © 3
E510-220-H3N4 20 15 © © © 3
E510-401-H3FN4S 1 075 | © © © 1
E510-401-H3N4 1 0.75 © © © 1
E510-402-H3FN4S 2 1.5 © © © 1
E510-402-H3N4 2 15 © © © 1
E510-403-H3FN4S 3 2.2 © ® © 2
E510-403-H3N4 3 2.2 © © © 2
E510-405-H3FN4S 3ph 5 3.7 Q@ © © 2
E510-405-H3N4 380~480V 5 3.7 o) © © 2
E510-408-H3FN4S +10%-15% | 7.5 5.5 @) © © 3
E510-408-H3N4 50/60Hz 7.5 5.5 © © © 3
E510-410-H3FN4S 10 7.5 © © © 3
E510-410-H3N4 10 75 © © © 3
E510-415-H3FN4S 15 11 © © © 3
E510-415-H3N4 15 11 © © © 3
E510-420-H3N4 20 15 © © © 3
E510-425-H3N4 25 18.5 © © © 3

V : Built-in
X : None
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Chapter 3 Environment & Installation

3.1 Environment
Installation environment has a direct effect on the correct operation and the life expectancy of the
inverter, Install the inverter in an environment complying with the following conditions:

Protection

Protection class

IP20 / NEMA 1 & IP66 / NEMA 4X (Depending on models)

Suitable Environment

IP20 / NEMA 1 type:
—10 ~ 50°C inside distributor (without sticker on dust cover.),

Operating —10 ~ 40°C outside distributor (with sticker on dust cover.).
temperature IP66 / NEMA 4X type: -10~50°C
If several inverters are installed in the same Operator panel, ensure adequate spacing
and provide the necessary cooling and ventilation for successful operation.
teit;;)é?e?tire ~20~60°C
Relative Max 95% (without condensation)
Humidity Notice prevention of inverter freezing up.(Compliance with IEC 60068-2-78).
Sh 1G. (9.8m/s?) _for 20Hz and below.
ock

0.6G (5.88m/s?) " from 20Hz to 50Hz (Compliance with IEC 60068-2-6)

Installation site

Install in an envirgnment ‘that_will net have an adverse effect on thes operation of the unit and
ensure that theresis'\no exposureso areas such as that listed below:-

YVVVYVVYYVYYVY

Direct sunlight,
Oil mist and salt

Dust, lint fibbersy'small metal filings and Corrosivesliquid and gas:
Electromagnetic interference from sources such'as'weldingequipment.
Radioactive and flammable materials.

Excessive vibration from machines. such.as stamping, punching machines.

Rain_oermoisture.

add a vibration-proof pads if necessary.

Tightening torque for terminals

T™M1 T™M2
Model Cable Size Tightening torque Cable Size Tightening torque
AWG mm2 kgf.cm | Ibfiin | Nm | AWG mm2 kgf.cm | Ibf.in | Nm

Framel | 20~12

0.52~3.33 10.20 0.006 | 1.0

Frame2 | 18~8

0.81~8.37 18.35 0.010 | 1.8

Frame3 | 14~6

26~14 | 0.13~2.08 8.16 0.005 | 0.8
2.08~13.30

Frame4 4~3

24.47 0.014 | 2.4

21.15~26.67
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Electrical ratings of terminals

Model Horsepower Power Specification Voltage (Volt) Current(A)
0.5/1 200V~240V
Framel 600 20
1/2 380V~480V
2/3/5 200V~240V
Frame2 600 45
3/5 380V~480V
7.5/10/15/20 200V~240V 600 65
Frame 3/4
7.5/10/15/20/25 380V~480V 600 100
The maximum rms symmetrical short circuit ratings are as follows.
Device Rating Short circuit Maximum
voltage HP Rating(A) Voltage (Volt)
220V 0.5~20 5000 240
440V 1~25 5000 480
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3.2 Installation

3.2.1 Installation method
3.2.1.1 1P20 / NEMA 1 standard installation
(a)Single/Three phase: 200V 0.5~1HP; Single phase: 200V 0.5~1HP; Three phase: 200V 2HP; 400V
1~2HP;
Framel Framel(NEMAL)

r% @ TEC® € g

s ] i

@

S M4 il Screw M4
crew =) row
Screw M4 Screw M4 —a_____ @
1PH-220V-0.T5kW
GE]

s 1o

Screw M4 Screw M4




(c)Three phase: 200V 7.5~10HP; 400V 7.5~15HP;
Frame3

Screw M4

Screw M4
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(d)Three phase: 200V 15~20HP; 400V 20~25HP;

Screw M5

Screw M5

Frame4

2

3-5

Screw M5

mw Screw M5



(e) Three phase: 400V 20~25HP; (With Fliter Models)
Frame4

Screw M5 " - Screw M5

5 ) {;‘v
N AR5
7N
AP
a2\ ‘\\g& ©
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3.2.1.2 IP66/NEMA 4X standard installation
(a)Single/Three phase : 200V 0.5~1HP ; Single phase : 200V 0.5~1HP; Three phase : 200V 2HP ;

400V 1~2HP ;

Screw M5

4/ 4 DANGE

) A s et cpanmton.

R
D0t e w8 i

Dutsrs g coroT,
A CAUTION

-

Screw M5

a(®

(b)Single / Three phase+200V 2~3HP ; Single phase : 200V:2~3HR ; Threefhase : 200V5HP ; 400V

3~5HP ;

Screw M6

3-7

Screw M6

any)



(c) Three phase : 200V 8~20HP ; 400V 8~25HP ;

Screw M6

Screw M6

ZNEA R A
[

Bavwr Vow Ouly

TN T N
T I I I I ]

| IR0 (T T |KM
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Disassembly and assembly steps, As follows:

» IP20/NEMA 1

(a)Single/Three phase: 200V 0.5~1HP; Single phase: 200V 0.5~1HP; Three phase: 200V 2HP; 400V
1~2HP;

Framel

NP ADO /e

Step%‘i)l*qgn the screw ," %@epz: &ﬁéve the terminal cover
4 £ A
%4444 & A\S\}
\

Step3: Wire&Re-install the cover Step4: Tighten the screws
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Frame 1(NEMA1)

Step3: Wire&Re-install the cover Step4: Tighten the screws
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(b)Single/Three phase: 200V 2~3HP; Single phase: 200V 2~3HP; Three phase: 200V 5HP; 400V 3~5HP;
Frame 2

y
X &
7 /

’mu

hg

Step2: R?{c?{)e tI{%‘t‘erminal cover ‘
AN O

94 {é)i:} "}\/

\ ¥ 3 £ \\‘
Qb W
\% x\@/\ 7).
A\l

) i\(&

Step3: Wirie&Re-install the cover Step4: Tighten the screws
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Frame 2(NEMA1)

=

SO pf
\<\ ,_{ =

Step3: Wire&Re-install the cover Step4: Tighten the screws
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(c)Three phase: 200V 7.5~10HP; 400V 7.5~15HP;
Frame 3

Step2: Remove the terminal cover

o §

LS il
> i—
=~
‘|,/ T ——

Vb v

Step3: Wirie&Re-install the cover Step4: Tighten the screws
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Frame 3(NEMA1)

Step3: Wirie&Re-install the cover Step4: Tighten the screws
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(d)Three phase: 200V 15~20HP; 400V 20~25HP;
Frame 4

| IIIII

Step2: Remove the terminal cover

Step3: Wirie&Re-install the cover Step4: Tighten the screws
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Frame 4(NEMA1)

Stepl: Loosen the scr

e

¥,

Step4: Tighten the screws

Step3: Wirie&Re-install the cover
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(e) Three phase: 400V 20~25HP;
Frame 4(With Filter)

GL=Ty)
STEP1 'g.zgg
Il —
d = Y
STEP

oy .

Stepl: Loosen the%%p

Step2: Remove the terminal cover

-
.
\3

Step3: Wirie&Re-install the cover Step4: Tighten the screws
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> IP66/NEMA 4X

7 g

i

S

Steps 2: Remove the rubber plugs and use the waterproof cable glands provided to connect
cables.
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Step 3: Connect power & motor cables through the cable glands to the correct terminals.
Connect the control cable through the top gland and secure by the cable clamp.

Step 4: Ensure that the cable glands are tightened and the cover waterproof gasket is in place.
Then place the cover and tighten the screws.
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3.2.2 Installation space

Provide sufficient air circulation space for cooling as shown in examples below.
Install the Inverter on surfaces that provide good heat dissipation,

Single unit Installation
Install the inverter verticality to obtain effective cooling

5cm

OPERATO
— R PANEL ~~—

Front view
Side by side Installation

5cm

G
2

Side view

Fan

Provide the necessary physical space and cooling based on the @mbient temperature and the heat loss in

the panel

OPERATOR
PANEL

T T I Extract fan
\ [

N




3.2.3 De-rating curves
Curves below show the applicable output current de-rate due to setting of carrier frequency and the ambient
operating temperatures of 40 and 50 degrees C .

Framel/2/3/4
(Single phase: 200V: 0.5~3HP; Single /Three phase: 200V: 0.5~3HP;
Three phase: 200V: 2~20HP 400V: 1~25HP)

Rating Current(In)

1000 o= + o o o ¢ e+ ¢ 5 0 44 000 be s b 0s

90% N
85%

70%

60%

50%

2 4 6 8 10 12 14 16
carrier Frequency(KHz)
Note:

e oo 9 es De-ratecurve for ambient temperature of 40 degree C.

s == == == De-rate curve for ambient temperature of 50 degree C.
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3.3 Wiring Guidelines
3.3.1 Power Cables

Supply power cable must be connected to TM1 terminal block, terminals L1(L), L2, L3(N).
L1(L) and L3(N) for single phase 230V supply.

Motor cable must be connected to TM1 terminals. T1, T2, T3.

Warning:- Connection of supply line cable to terminals T1,T2, T3 will result in serious damage to the drive
components.

Example power connections: Inverter with dedicated power line.

MCCB

Power

,—0 oM |
@—OAO—M— Inverter %
_OAO_M—

» Install a Supply RFI filter or Isolation transformer when the power source is shared with other high power
electrical equipment as shown below.

Power 0 M
~
. MCCB % S oM —— linvert
—
ower/ M 5 M
% O O—M— RFI = Inverter
N, — Filter
S oM | )
= Insulation‘transformer
o/—\ Machine
—3 oM Machine

3.3.2 Control Cable selection and-\Wiring

Control cables should be connected to tefminal block TNI2.
Choose power & Control cables according to the fellowing criteria:-

» Use copper wires with correct diameter and temperature rating of 65/70°C.
» Minimum cable voltage rating for 200V type inverters should be 300VAC. Minimum cable voltage rating for
400V type inverters should be 600VAC.

» Route all cables away from other high voltage or high current power lines to reduce interference effects.

» Use a twisted pair shielded cable and connect the shield (screen) wire to the ground terminal at the
inverter end only. Cable length should not exceed 50 meters.

Shielding sheath  Protective covering

Connect the shield to Do not connect this end

Inverter ground terminal

3-22



3.3.3 Wiring and EMC guidelines

For effective interference suppression, do not route power and control cables in the same conduit or
trunking.

To prevent radiated noise, motor cable should be put in a metal Conduit. Alternatively an armored or shielded
type motor cable should be used.

For effective suppression of noise emissions the cable armor or shield must be grounded at both ends to the
motor and the inverter ground. These connections should be as short as possible.

Motor cable and signal lines of other control equipment should be at the least 30 cm apart.

E510 has a built in Class “A” EMC filter to first Environment Restricted. (Category C2).

Typical Wiring.
L1(L) 'S 1.Protective Earth Conductor.
Conductor size for enclosure &
L3(N) - Back plate must comply with the local
E electrical standards. Min 10mm?2.

2.Back plate. Galvanised steel (Unpainted).
@ 3.Ferrite core / Output reactor

ferrite cores can be used to reduce
radiated noise due to long motor cables.
L1(L) _L3(N) If ferrite core is used loop motor wires, 3
@ Drive times round the core. Install core as close
©

T1T2T3 to the inverter as possible

Output reactors provide additional
| benefit of reducing dv/dt for protection of
motor windings.
4 Metal Cable clamp.'no more.than 150mm
@ ® ® from the inverter.
Note; Ififno enclosure’& back plate is
used thenwceonnect the cable shield by a
good 360 degree termination to the
Inverter output terminal E.
5¢Scereened (Shielded four core cable).
@ | @ 6.Separate Protective Earth wire, routed
outside motor cable separated be at least
100mm.
Note:- this is the preferred method
@ specially for large output cables and long
length.
Multi-core screened (3 core & protective
earth) can be used for small power and
short length.
7.Connect the cable shield by a good
M 360° termination and connect to the motor
protective earth terminal.
This link must be as short as possible.
8.Motor Earth terminal(Protective Earth).
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3.3.4 Failure liability

» Teco bears no responsibility for any failures or damaged caused to the inverter if the recommendations
in this instruction manual have not been followed specifically points listed below,

» If a correctly rated Fuse or Circuit breaker has not been installed between the power source and the
inverter.

» If a magnetic contactor, a phase capacitor, burst absorber and LC or RC circuits have been connected
between the inverter and the motor.

» If an incorrectly rated three-phase squirrel cage induction motor has been used

Note:
When one inverter is driving several motors, the total current of all motors running simultaneously must

be less than the rated current of the inverter, and each motor has to be equipped with a correctly rated
thermal overload relay.

% 1. “Only Intended For Use In A Pollution Degree 2 Environment” or equivalent.
% 2. Since there is no over speed protection there will be no liablity due to overspeed damage.
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3.3.5 Considerations for peripheral equipment

|

Grounding

Power

Ensure that the supply voltage is correct.

A molded-case circuit breaker or fused disconnect
must be installed between the AC source and the
inverter

Circuit
Breaker
& RCD

Use a molded-case circuit breaker that conforms
to the rated voltage and current of the inverter.

Do not use the circuit breaker as the run/stop
switch for the inverter.

Residual Current Circuit Breaker(RCD)

Current setting should be 200mA or above and the
operating time at 0.1 second or longer to prevent
malfunctions.

Magnetic
contactor

Normally a magnetic contactor is not needed.

A contactor can be used to perform functions such
as external control and auto restart after power
failure.

Do not use the magnetic contactor as the run/stop
switch of the inverter.

AC reacter for
powet guality
improvement

When a 200V/400V inverter with rating below
15KW is connected to a high capacity power
source (600KVA or above) then an AC reactor can
be connected for power factor improvement and
reducing harmonics.

INput noise
filter

E510 inverter has a huilt-in filter to Class “A” first
Environment. (CategeryC2)

To satisfy the.required EME regulations for your
specific applicationyyow may require an additional
EMCilter.

Inverter

Connect thetsingle phase power to Terminals,
LI(L) &L3N).

Warfing! Connecting the input terminals T1, T2,
and T3 to AC input power will damage the inverter.
Output terminals T1, T2, and T3 are connected to
U, V, and W terminals of the motor.

To reverse the motor rotation direction just swap
any two wires at terminals T1, T2, and T3.
Ground the Inverter and motor correctly.

Ground Resistance for 200V power<100 Ohms.
Ground Resistance for 400V power<10 Ohms

Motor

Three-phase induction motor. Voltage drop on
motor due to long cable can be calculated.
Volts drop should be < 10%.
Phase-to-phase voltage drop (V) =

\/§ xresistance of wire (Q/km)xlength of
line(m)xcurrentx10°°
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3.3.6 Ground connection

Inverter ground terminal must be connected to installation ground correctly and

according to the required local wiring regulations.

» Ground cable size must be according to the required local wiring

regulations. Ground connection should be as short as possible.

» Do not share the ground of the inverter with other high current loads (Welding machine, high power

motors). Ground each unit separately.
»  Ensure that all ground terminals and connections are secure

» Do not make ground loops when several inverters share a common ground point.

Note: Please leave at least 5cm while installing inverter side by side in order to provide enough cooling

space.
e ey 5.1 [ p— ] pp—
[ g | [ | [ g |
IEEI- Eﬂln- (£ L
s —sHie - “wlls Tl
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3.3.7 Inverter exterior
3.3.7.1 IP20/NEMA 1 exterior

(a) Single/Three phase: 200V 0.5~1HP; Single phase: 200V 0.5~1HP; Three phase: 200V

2HP; 400V 1~2HP;

E510-Frame 1

Operator Panel

Warning label

Terminal cover

E510-Frame 1(NEMA

KO' . QC

¢ o

\?(

Operator Panel

Warning label

Terminal cover

Mounting hole

Heat sink

Name plate label

Bar-code label

Fan cover
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| Wﬁting Hole

Heat sink

Name plate label

Bar-code label

Fan cover

NEMA1 box




(b) Single/Three phase: 200V 2~3HP; Single phase: 200V 2~3HP; Three phase: 200V 5HP;
400V 3~5HP;

E510-Frame?2

‘Mounting hole

Operator Panel ~__Heat sink

Name plate label

Warning label

Bar-code label

Terminal cover

( 3
\\ \ SRR\
\ é\& > ﬁlﬁ}bt\lr}ting hole

Operator Panel

T~~_ Heat sink

Name plate label

Warning label

Bar-code label

Terminal cover

NEMA1 box
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(c) Three phase: 200V 7.5~10HP; 400V 7.5~15HP;

E510-Frame 3

Fan cover

Mounting hole

- Heat sink
Operator Panel

Name plate label

B

Warning label __ Bar-code label

Terminal cover

E510-Frame 3(NEMA1

A\ LR & ,\&“' R\
(Q S (g’\‘
< -{\Méunting hole
227\
~_ Heat sink

Operator Panel

Name plate label

Warning label ~_ Bar-code label

Terminal cover

[~ | ~._Fan cover
NEMA1 box
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(d) Three phase: 200V 15~20HP; 400V 20~25HP;

E510-Frame 4

Operator Panel

Warning label

Terminal cover

E510-Frame 4(NE\ﬁQ)

Operator Panel

Warning label

Terminal cover
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Fan cover

Mounting hole

Heat sink

Name plate label

Bar-code label

Mounting hole

Heat sink

Name plate label

Bar-code label

NEMA1 box




(e) Three phase: 400V 20~25HP;

E510-Frame 4 (With Filter)

Fan cover

Operator Panel _ Mounting hole

Heat sink

Warning label Name plate label

Terminal cover Bar-code label

EMC Filter

7

3.3.7.2 IPBGI@I& t\g} \ \

\
(a) Single/Three ph 0V 0.5~1HP ; Single phasé\é» {\5 5 ).I{& hree phase : 200V
2HP ; 400V 1~2HF§Q 0 ,\ W
\ g

E510-Frame 1(IP66/NEMA 4X With/Wi;hou A‘;}d pg@é)swnches depending on the model)

2 W

’\ " o e
*\A\\\ 2

\\*
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5-digit Display

Operator panel

Model label &

Screw

Power switch

Mounting hole

Heat sink

Front cover

Name plate label

VR

Bottom cover

Mounting hole

waterproof cable
gland

(b) Single/Three phase : ZOOV@;@}ﬁ’ Single phase : 200V 2~3HP ; Three phase : 200V5HP ;

400V 3~5HP

E510-Frame 2 (IPE6INEMA 4x\With/Without VR and switches depehding on the model)

Mounting hole __~|

5-digit Display __~
Operator panel

Model label

Power switch

Heat sink

Bottom cover

VR

\ Front cover

ADhivarp
s \
== Screw
waterproof cable

gland



(c) Three phase : 200V 8~20HP ; 400V 8~25HP

Mounting hole

Front cover /

5-digit Display

Operator panel

Power switch

Interior Layout

E540-Frame 1

FREQ. SET

E5I0
a______ @&

- - =

| gl
] 2]
EllEE) D

RS485 _

U

L1 L2 L8 T1 T2 T&

1

— ==~ termina

Operator panel:;
Fl =y T~ -
N\

v
7 N
e N

Ground

3-33

N

Heat sink

Bottom cover

VR

Model label

Screw

waterproof cable
gland

E510-Frame 2

EqpEgr

RESET ENTER

FREQ, SET

E5I0

ﬂ S ﬂ”l
H -

: —
Bt el I
—




E510-Frame 3

E510-Frame 4

o )

J—
O
€| E 3
Ir M [ Operator panel
! <
1
1
1
1
1
(|
[
SEEELELELL))

Warning label

Ground terminal

xPH->00V=xkW
/A DANGER / DANGER

Cut-off the power and wait'for'S minutésibeiore inspecting
components.

Couper |'alimentation et attendre 5 minutes avant
d'inspecter composants.

/N CAUTION fATTENTION
See manual before operation.
Consultez le manuel avant I'opération.

WARNING / AVERTISSEMENT
Hot surface risk of burn
Risque de brdlure de surface chaude
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3.4 Specifications

3.4.1 Product Specifications
200V Class:Single phase

Model:E510-ooo- H1LF(N4)(S) 2P5 201 202 203
Horse power (HP) 0.5 1 2 3
Suitable motor capacity (KW) 0.4 0.75 1.5 2.2
Rated output current (A) 3.1 4.5 7.5 10.5
Rated capacity (KVA) 1.2 1.7 2.90 4.00
Input voltage range(V) Single Phase:200~240V,50/60HZ
Allowable voltage fluctuation +10%-15%
Output voltage range(V) Three phase: 0~240V
Input current (A)* 8.5 12 16 23.9
Inverter net weight (KG) 1.65 1.65 2.5 2.5
Allowable momentary power loss time (S) 2.0 2.0 2.0 2.0
Enclosure IP20/NEMAL1&IP66/NEMA4X
200V Class:Single/Three phase
Model:E510-ooo- H(N4R) 2P5 201 202 203
Horse power (HP) 0.5 1 2 3
Suitable motor capacity (KW) 0.4 0.75 1.5 2.2
Rated output current (A) 3.1 4.5 7.5 10.5
Rated capacity (KVA) 1.2 1.7 2.90 4.00

Input voltage range(V)

Single/Three Phase:200~240V, 50/60HZ

Allowable voltage flu€tuation

+10%-15%

Output voltage range(V)

Three phasel 0~240V

Input'eurrent (A)* 8.5/4.5 12/6x5 16/11 23.9/12.5
Inverter net weight.. (KG) 1.6 1.6 2.5 2.5
Allowable momentary.power loss time (S) 2.0 2.0 2.0 2.0
Enclosure IP20/NEMAL1&IP66/NEMA4X
200VClass:Three phase
Model: E510-ooo- H3(N4) 202 205 208 210 215 220
Horse power (HP) 2 5 7.5 10 15 20
Suitable motor capacity (KW) 1.5 3.7 5.5 7.5 11 15
Rated output current (A) 7.5 17.5 26 35 48 64
Rated capacity (KVA) 2.9 6.7 9.9 13.3 20.6 27.4
Input  voltage range(V) Three phase :200~240V,50/60HZ
Allowable voltage fluctuation +10%-15%
Output voltage range(V) Three phase: 0~240V
Input current (A)* 11 20.5 33 42 57 70
Inverter net weight (KG) 1.6 2.5 6.5 6.5 10.1 10.4
Allowable momentary power loss time (S) 2.0 2.0 2.0 2.0 2.0 2.0

Enclosure

IP20/NEMA1&IP66/NEMA4X

*The input current is calculated value at full rated output current.
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400VClass:Three phase

Model:E510-oo0o- H3(F)(N4)(S) 401 402 403 405
Horse power (HP) 1 2 3 5
Suitable motor capacity (KW) 0.75 1.5 2.2 3.7
Rated output current (A) 2.3 3.8 5.2 8.8
Rated capacity (KVA) 1.7 2.9 4.0 6.7
Input voltage range(V) Three phase:380~480V,50/60HZ
Allowable voltage fluctuation +10%-15%
Output voltage range(V) Three phase:0~480V
Input current (A)* 4.2 5.6 7.3 11.6
Inverter net weight (KG) 1.7 1.7 2.5 2.5
Allowable momentary power loss time (S) 2.0 2.0 2.0 2.0
Enclosure IP20/NEMA1&IP66/NEMA4X
Model:E510-ooo- H3(F)(N4) 408 410 415 420 425
Horse power (HP) 7.5 10 15 20 25
Suitable motor capacity (KW) 5.5 7.5 11 15 18.5
Rated output current (A) 13.0 17.5 24 32 40
Rated capacity (KVA) 9.9 13.3 19.1 27.4 34
Input  voltage range(V) Three phase:380~480V,50/60HZ
Allowable voltage fluctuation +10%-15%
Output voltage range(V) Three phase: 0~480V
Input current (A)* 17 23 31 38 48
Inverter net weight (K@) 6.7 6.7 6.7 13.7 13.7
Allowable momentary. pewer loss time 50 20 240 50 50
S)
Enclosure IP20/NEMAL&IP66/NEMA4X

*The input current is_calculated value at full rated output current.

F: Built-in filter

N4: Protection class IP66, without built-in ‘power switches and VR.
N4R: Protection class IP66, with_buil+<in VRyWwithout power switches
N4S: Protection class IP66, with built-inspower switches and VR
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3.4.2 General Specifications

Item

E510

Control Mode

V/F Control, Vector Control

Output Frequency 0.01~650.00Hz
Starting Torque 150%/1Hz(Vector)
Speed Control Range 1:50
Digital input: 0.01Hz
Setting resolution Analog input:0.06Hz/60Hz
Keypad:Set directly with A ¥ keys or the VR on the
Frequency keypad
. External Input Terminlas:
Setting AI1(0/2~10V), Al2(0/4~20mA)input
Multifunction input up/down function(Group3)
Setting frequency by communication method.
Frequency limit Lower_ and upper frequ_ency limits
3 skip frequency settings.
Keypad run, stop button
) External terminals:
Run Operation set Multi- operation-mode2 / 3 wire selection
Jog operation
Run signal by communication method.
V | F curve setting 18 fixed curves and one customized curve
Carrier frequency 1~16KHz
Accelerationand 2 off Acc / dec time parameters.
deceleration control 4 off S curve parameters.
Main Control Mult!functfon input 29 funct!ons (refer to descr!pt!on on group3)
Features Multifunctiomouiput 21 functions (refer to description on group3)
(l\)/luutglfjl:ncnon Ny 5 functions (refer to description on'group4)
Overload Detection,;16,preset speeds,Auto-run,Acc/Dec
. Switch @2\Stages),Main/Alt run Command select,Main/Alt
Main fegles Fregueney Command select,PID control, torque boost, V/F
startiFrequency, Fault reset, Firemode.
Display sparameter / parameter value / frequency / line
LED speed/.DC voltage / output voltage / output current / PID
Displa feedback / input and output terminal status / Heat sink
ISplay temperature / Program Version / Fault Log.
LED Status Indicator Run / Stop / Forward / Reverse ,and etc.
. The relays to protect the motor and the inverter.
Overload Protection (150%/1min)
Over voltage -220V: >410V ,380V: >820V
Under Voltage :220V: <190V , 380V: <380V
Momentary Power Loss | f |
Restart nverter auto-restart after a momentary power loss.
Protective Stall Prevention Stall prevention for Acceleration/ Deceleration/ Operation.
Functions -circui
Shor_t circuit output Electronic Circuit Protection
terminal
Grounding Fault Electronic Circuit Protection
Protection for overheating of heat sink, The carrier
Other protection features frequency decreasing with the temperature function,fault
P output,reverse prohibit,prohibit for direct start after power
up and error recovery ,parameter lock up
All frames include brake transistor
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Communication control

Standard built-in RS485 communication (Modbus), One to
one or One to many control.

Operating temperature

-10~50°C (Notel)

Storage temperature

-20~60°C

Environment

95% RH or less (no condensation)

Humidity (Compliance with IEC 60068 - 2-78)

Shock 20Hz or less 1G(9.8m/s2)20~50Hz 0.6G(5.88m/s?)
(Compliance with IEC 60068 - 2-6)

Enclosure IP20/NEMA1& IP66/NEMA4X

Notel:
IP20/NEMA 1 Type:

—10 ~50°C (without stick on type dust cover.)
—10 ~40°C  (with stick on type dust cover.)

IP66/NEMA 4X Type :
-10~50°C
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3.5 Standard wiring
3.5.1 Single phase

® Shows main circuit ©

AC Power

source

Multifunction Input Terminals

|

{ | Indicates shield wire

Main
Switch

Braking resistor

FWD
(Run/Stop)

REV (Run/Stop)

Speed Contrél

Reset

Output disable

0710V
Frequency indicator device
or PID input

0720mA

P

™

NG

Shows control circuit

(Option)
[ N
® A
= ©
P BR
L1(L .
) Power Inverter ln&u?lon
t output otor
3(N) inpu
E
Grouré@)
1:Data+
2:Data-
CON2 3:Data+
N 4:RXDO0
( {Wﬂ RS485  5:TXDO
6:Data-
Pin 1 to Pin 8 7:5V
8:GND
R1A
0 00
Relay || R1B 250 vAC/1A
Output > (30VDC/1A)
R1C
(NPN) 2
(PNP) 3%
Relay 0-9 250 VAC/1A
Output R2B) (30VDC/1A)
*1
NPN Al1 Al2
J [glJ ;
I: I; 3 AO 1 Frequency
PNP AV1AV2 Indicator
AGND J 0~10VDC

EIE P Indicates twisted-pair shield wire

*1: JP1:NPN/PNP selection, JP2:Al1 0710V/0~20mA selection, JP3:Al2 0~10V/0720mA selection

Model:

200V: E510-2P5-H1(F)(N4S) /E510-201-H1(F)(N4S)/ E510-202-H1(F)(N4S) /E510-203-H1(F)(N4S)
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3.5.2 Single /Three phase

Single phase power input

| |
| |
: Main :
| Switch Fuse [
| > L1(L) |
| V Power |
| AC Power : ®L2 input |
| source :
| . .
| o L3N) , Braking resistor
| 7 I (Option)
| ! : 5
|
““““““““““““““ © ©
P BR
Inverter Induction
AC Power output Motor
source
Ground
0
1:Data+
2:Data-
CON2 3:Data+
N 4:RXDO
© FWD e ( si i% RS485 5:TXDO
é (Run/Stop) 6:Data-
o ~~0 o S2 Pin 1 to Pin 8 7:5V
%) REV (Run/Stop) 8:GND
2 —0 40 S3
= s RIA
S Speéd Controld B ° S Y
= il
< —o S5 Relay, J| R1B, 250./AC/1A
% N | = o Qutput P (30VDC/1A)
=
L COM (NRN)
i + 24V(PNP) R2A
Relay J[° ©9 250 VAC/1A
Output || R2B | (30VDC/1A)
) 0 O SF *1
Output Disable
P sG NPN Al1 A2
10V - ; R
0~10V Al PRIP 3 AO *  Frequency
Frequency indicator device 0~20mA 1PNP2AV1 ) @ Indicator
PID input m AV n
or inpu P AGND I~ 0710vDC
EL—(C)J

Indicates shield wire I P Indicates twisted-pair shield wire

@ Shows main circuit © Shows control circuit

*1: JP1:NPN/PNP selection, JP2:Al1 0710V/0~20mA selection, JP3:Al2 0710V/0~20mA selection

Model:
200V: E510-2P5-H(N4R)/ E510-201-H(N4R)/ E510-202-H(N4R)/ E510-203-H(N4R)
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3.5.3 Three phase

Braking resistor

(Option)
1=t
A &
© ©)
Main P BR
Switch L1 T1 @
Power Inverter Induction
sg;;‘;wer L2 input output 12 @ Motor
L3 T3 @
E
Ground
) gut
1:Data+
2:Data-
CON2 3:Data+
(~ 4:RXD0O
% FWD 5% S RS485 5:TXDO0
E (Run/Stop) 6:Data-
5 REV (Run/Stop) | 5o 2 Pin 1to Pin 8 7:5V
- 8:GND
2 —o0 o S3
= — R1A
_é Speed Control _0_ S 00—
= —>0 S5 Relay /| R1B 250 vAC/1A
E Reset I X5 Output MR1C( (30VDC/1A)
X COM.(NPN)
— | + 24V (PNP) R2A
Relay 0 00 259"VACHA
Output || R2B (80WDC/1A)
*1
Output Disable
NPN AlTNAI2
J gy ;
. . ot ': z 3 AO = Frequency
requency indicator device ‘ Indicator
- PNP_AVA
or PID input AV2 AGND ] 0~10VDC
EL—(OJ

i Indicates shield wire 1 P Indicates twisted-pair shield wire

©  Shows main circuit O ghows control circuit

*1: JP1:NPN/PNP selection, JP2:Al1 0710V/0~20mA selection, JP3:Al2 0~10V/0~20mA selection

Model:

200V:E510-202-H3(N4)/E510-205-H3(N4)/E510-208-H3(N4)/E510-210-H3(N4)/
E510-215-H3(N4)/E510-220-H3(N4)

400V:E510-401-H3(F)(N4)(S)/ E510-402-H3(F)(N4)(S)/ E510-403-H3(F)(N4)(S)/ E510-405-H3(F)(N4)(S)/
E510-408-H3(F)(N4)(S)/ E510-410-H3(F)(N4)(S)/ E510-415-H3(F)(N4)(S)/ E510-420-H3(F)(N4)(S)/
E510-425-H3(F)(N4)(S)
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3.6 Terminal Description
3.6.1 Description of main circuit terminals

Terminal symbols | TM1 Function Description
L1(L) Main power input: Single phase: L1(L)/L3(N)
L2 Single/Three phase:L1(L)/L2/L3(N)
L3(N) Three phase:L1/L2/L3
T1
T2 Inverter output, connect to U/V/W terminals of motor
T3
P Braking resistor connection terminal: Used in applications when it is required to stop a
BR high inertia load rapidly. (refer to specifications of the braking resistor)
@ Ground terminal
Framel

Single phase: 200V 0.5~1HP

L1(L) L2 L3(N) T1 T2 T3

(%) (%) (%) (%) (%)
e I e e EE o SN -l P i =

@' @

(| }_'—'_{ L]
P BR

Note: the screw on L2 terminal is removed for the single phase. input supply ' models.

Single/Three phasei200V 0.5~1HP; Three phase:200V 2HP; 400V 1~2HP;
L1L) L2 LBNADTL 4-T2 T3

= N s B ;N e I o N -t B =
® @
L H—H -
P BR
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Frame2
Single phase:200V 2~3HP;

L1(L) L2  L3(N) P BR T1 T2 T3
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

Single/Three phase:200V 2~3HP; Three phase:200V 5HP; 400V 3~5HP;

L1(L) L2 L3(N) P BR T1 T2 T3

Frame3 & Frame4
Three phase:200V 7.5~20HR#400V 7.5~25HP

L1 L2 L3 P BR T1 T2 T3
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3.6.2 Control circuit terminal description

Type Terminal Terminal function Signal level
S1 Forward—Stop (Preset), Multi function input terminal
Digital S2 Reverse—Stop (Preset), 'Multi f.uncltlon input .termlnal 24 VDC, 8 mA, Optical
in%ut S3 Preset Speed0(5-02),Multi function input terminal coupling
signal S4 Preset Speed1(5-03), Multi function input terminal i|50|ati9n(M:X,V0|tg%i3;? Vdc,
nput impedance 3.
S5 Preset Speed2(5-05), Multi function input terminal P P )
S6 Fault reset input, Multi function input terminal
R1A NO(Normally | \yiti function output:Run,Fault,setting
open) Frequency ,Frequency Reached,Auto
R1B NC(Normally | Restart,Momentary AC Power Loss,Rapid
closed) Stop ,Base Block Stop Mode,Motor Overload
Relay R1C COMMON Protect!on,Drlve Overload
output ROA Protection,Over-torque Threshold Level. 250VAC/1A(30VDC/1A)
P Preset Current level Reached. Preset Brake
Frequency Reached,PID Feedback Signal
R2B Loss,Final count value reached, Initial count
value recahed,PLC Status Indicator ,PLC
control...
Digital signal common terminal (JP1 Switching NPN
24VPower COM po%ition)g ( 9 +15%,Max output current
supply 24V Digital signal common terminal (JP1 Switching PNP position) 60mA
10V Built in Power for an,external speed potentiometer 10V(Max current:20mA)
Multifunctienalsanalog input: JP2 selects voltage or current
Al input 0 ~ 10V,(Max current:20mA)
Vaoltage: JP2 in AV position (Input impedance: 153KQ)
Current: JP2 inFAlT position
The
analog
Input Madltifunctional analog input: JP3 selects voltage ok current
signal A2 input 0 ~ 10V,0 ~20mA
Voltage: JP3 in AV2 position (Input impedance: 153KQ)
Current: JP3 in Al2 position
AGND The analog common terminal
@ Shielding wire connecting terminal(The earth) -
The AO Multifunctional analog output terminal*3 0 ~10V,(Max current:2mA)
analog
onput AGND The analog common terminal -
signal
Safety SF . . .
switch SG Terminal SF is for output disable

Control circuit terminal:

RLA R2B COMN ST S8 S8 SF 24V Al Al2




JUMPER function description

Jumper Symbol Function Signal Reference Note
1
2 NPN Input
O3
JP1 NPN/PNP selectable Factory defult setting
Ol1
2 PNP Input
! 0~20mA / 4~20mA
2 Set parameters
3 External signal type Analog signal 00-05/00-06
JP2/JP3 selection to 2 or 3 (external analog

[©op]| [clcg)

0~10vDC / 2~10VDC

Analog signal

input) to become
effective
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3.7 Outline Dimensions mm(inch)

Tolerance Table

1~10+0.1 10 ~50+0.2 50 ~ 100+ 0.3 100 ~ 200+ 0.5 200 ~ 400+ 0.8
(0.04~0.40+0.004) |  (0.40~1.97+0.01) | (1.97~4+0.01) (4~7.87+0.02) (7.87~15.75+ 0.03)

3.7.1 IP20/NEMA1 dimensions

Framel (IP20)
Single/Three phase: 200V 0.5~1HP ; Single phase: 200V 0.5~1HP
Three phase: 200V 2HP; 400V 1~2HP

{ —
; HHHHHHHHHHHH
W |
= E510 =
I ) = 71\-
I ——— il ]
1PH-220V-0.78KW i
ADANCER, i s 0oy HHUHH
= i I ¢
: 0
i
2
|
Unit: mm(inch)
Dimensions
Model E\IK\g/\;
w w1 w2 H H1 D D1 E Q1 Q2
E510-2P5-H 1.6
E510-201-H 1.6
E510-2P5-H1F 1.7
E510-201-H1F 1.7
E510202-H3 90.6 81 81 163.6 153 149 141 48 4.3 4.3 g
EE 1020013 (357) | 319 | (3.19) | (6.44) | (6.02) | (5.87) | (5.55) | (1.89) | (0.17) | (0.17) 5
E510-402-H3 1.7
E510-401-H3F 1.7
E510-402-H3F 1.7

3-46



Frame2 (IP20)
Single/Three phase: 200V 2~3HP ; Single phase: 200V 2~3HP
Three phase: 200V 5HP; 400V 3~5HP

W1 2-Q1

E i

—
=
=
=
=
=
=
=
=
=
=
=
=

\® s

H2
!
I
i iE
= =
= =
= =
= =

3PH-220V-2.26W

£\ DANGER vy
mw«mmm:mmnw

it

[—

—
—
=
—
—
—
—
—
—=
a—
=

W2 2-Q2 E

[N}
)
Unit: mm(inch)
Dimensions

Model NK'W
w | owi [ we H H1 H2 D D1 D2 E o1 | Q2 | K9
E510-202-H 25
E510-203-H 25
E510-202-H1F 25
Egig:gggﬂf 1287 | 118 | 118 | 1876 | 177.6 | 1975 | 149 | 1338 | 1418 | 482 | 45 | 45 32
T (5.07) | (465) | (4.65) | (7.39) | (699) | (7.78) | (5.87) | (527) | (5:58) | (1.9) | (0.18) | (0.18) —52
E510-405-H3 25
E510-403-H3F 25
E510-405-H3F 25
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Frame3 (IP20)

Three phase: 200V 7.5~10HP; 400V 7.5~15HP

W1

2-Q1

= s
E510
¥

& =

= =

Y M‘
Unit: mm(inch)

Dimensions

Model NK.W
w wi [ we H H1 H2 D D1 D2 E o1 | o2 [ K9
E510-208-H3 6.5
E510-210-H3 6.5
E510-408-H3 6.5
E510-410-H3 186.9 | 176 | 175 | 260.9 | 2498 | 273 197 | 184 | 189 | 847 | 45 | 45 [ 65
E510-415-13 (7.36) | (6.92) | (6.89) | (10.27) | (9.83) | (10.75) | (7.76) | (7.24) | (7.44) | (3.33) | (0.18) | (0.18) 65
E510-408-H3F 6.7
E510-410-H3F 6.7
E510-415-H3F 6.7
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Frame4 (IP20)

Three phase: 200V 15~20HP; 400V 20~25HP

2-Q1

W1

¢H

TH

2-Q2

W2

(Kg)

10.1

10.4

10.5

10.5

Unit: mm(inch)

Dimensions

Q2

(0.24)

Q1

(0.24)

94
(3.7)

D2

192.5
(7.58)

D1

187.5
(7.38)

200.5

(7.9)

H2

330.9
(13.03)

H1

303.5

(11.95)

321.6
(12.66)

w2

207
(8.15)

w1

207
(8.15)

224.6
(8.84)

Model

E510-215-H3

E510-220-H3

E510-420-H3

E510-425-H3
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Frame4 (IP20) (With Filter)

Three phase: 400V 20~25HP

v

C=Ie=) gsm0
G2 ©

w2

D2

il

l

Unit: mm(inch)

Dimensions

N.W
Model K

W wi | w2 H H1 H2 D D1 p2 | BE1 | E2 Q1 Q2 | (Ko

E510-420-H3F | 224.6 | 207 | 207 | 4358 | 3035 | 330.9 | 2005 | 1875 | 1925 | 642 | 1925 | 6 6 13.7

E510-425-H3F | (8.84) | (8.15) | (8.15) | (17.16) | (11.95) | (13.03) | (7.9) | (7.38) | (7.58) | (253 | (7.58) | (0.24) | (0.24) [137
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Framel (NEMA1L)
Single/Three phase: 200V 0.5~1HP; Single: 200V 0.5~1HP
Three phase: 200V 2HP; 400V 1~2HP

W1 2-Q

Unit: mm(inch)

Dimensions N.W
Model y
W w1 H H1 D D1 D2 E E1 Q (Kg)
E510-2P5-H 5
E510-201.H 5
E510-2P5-H1F s
E510-201-H1F T
E218—282—H3 90.6 | 805 | 1862 | 1892 | 149 | 1378 | 141 412 | 1205 | 4.33 T g
e 10201113 @357 | 317) | (7.33) | (7.45) | .87) | 5.42) | 555 | w62) | (474) | (0.17) =
E510-402-H3 1.9
E510-401-H3F 1.9
E510-402-H3F 1.9
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Frame2 (NEMA1L)
Single/Three phase: 200V 2~3HP; Single: 200V 2~3HP
Three phase: 200V 5HP; 400V 3~5HP

\ D s

1l
§ N
—— 9
== | 7
‘ T 1< i :
' : - E .
W

El

Unit: mm(inch)

Dimensions N.W
Model K
W w1 H H1 D D1 D2 E E1 Q (Kg)
E510-202-H 5=
E510-203.H 27
E510-202-H1F o
Egigiﬁggﬂf 1287 | 118 | 2106 | 2136 | 149 | 1338 | 1418 | 461 | 1211 45 3'2
e T0 905113 .06) | 465 | 829 | 841 | 587 | 527y | 558) | w8y | 477) | (0.18) =
E510-405-H3 28
E510-403 H3F 28
E510-405-H3F 28
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Frame3 (NEMAL)
Three phase: 200V 7.5~10HP; 400V 7.5~15HP
W1 2-Q

— —

E‘ jam)
I
& [ [ ]
%) @ H
¥ - L L B
B El
L W - =
i
b\
- " 3
a
K
Unit: mm(inch)
Dimensions
Model ’\}L'W
w w1 H H1 D D1 D2 E E1 Q (Kg)
E510-208-H3 6.9
E510-210-H3 6.9
E510-408-H3 6.9
E510-410-H3 1875 | 175 201 296 197 184 189 76.7 | 170.6 45 6.9
E510-415-H3 (7.38) | (6.89) | 11.47) | 165 | (7.76) | (7.24) | 7.44) | 3.02) | 6.72) | (0.17) 6.9
E510-408-H3F 71
E510-410-H3F 7.1
E510-415-H3F 71
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Frame4 (NEMA1L)
Three phase: 200V 15~20HP; 400V 20~25HP

W1 2-Q

g 15
[
_
== - ==
1
El
W
T
\
1
Unit: mm(inch)
Dimensions
Model l\}l(.W
w w1 H H1 D D1 D2 E E1 Q (Kg)
E510-215-H3 10.5
E510-220-H3 2246 | 207 350.1 3551 | 2005 | 1875 | 1925 86 174 45 10.5
E510-420-H3 (8.84) | (8.15) | (13.78) | (13.98) | (7.9) | (7.38) | (7.58) | (3.89) | (6.85) | (0.18) 10.9
E510-425-H3 11
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3.7.2 IP66/NEMA 4X dimensions

Frame 1 (IP66/NEMA 4X)

Single/Three phase: 200V 0.5~1HP; Single phase : 200V 0.5~1HP; Three phase : 200V 2HP ;

400V 1~2HP

Unit: mm(inch)

Model Dimensions ?‘K\é\)/
w w1 H H1 H2 D D1 D2 D3 Q1 Q2 Q3
E510-2P5-HN4R 200
E510-2P5-H1FN4S 200 200
E510-201-HN4R 200
E510-201-H1FN4S 200 200
E510-401-H3N4 150.8 | 133.3 | 248.7 | 230.2 | 214.2 183 49.5 5.4 54 10.6 2.9
E510-401-H3FN4S 200 200
E510-402-H3N4
E510-402-H3FN4S 200 200
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Frame 2 (IP66/NEMA 4X)
Single/Three phase : 200V 2~3HP; Single phase : 200V 2~3HP; Three phase : 200V5HP;

400V 3~5HP ;

S E

21| [

D1

Model dimensions ';Ikg\)l
wo[ wi H H1 H2 D D1 D2 D3 Q1L Q2
E510-202-HN4R 235.2
E510-202-H1FN4S 235.2 | 235.2
E510-203-HN4R 235.2
E510-203-H1FN4S 235.2 | 235.2
E510-205-H3N4 198 | 115 | 335 | 315 | 337.9 | 2184 79.8 7 7 5.98
E510-403-H3N4
E510-403-H3FN4S 235.2 | 235.2
E510-405-H3N4
E510-405-H3FN4S 235.2 | 235.2
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Frame 3 (IP66/NEMA 4X)
Three phase : 200V 7.5~20HP ; 400V 7.5~25HP

W

% AN

Unit: mm(inch)
N.W
(kg)

Model Dimensions

w w1 H H1 H2 D D1 D2 D3 Q1 Q2

E510-208-H3N4

E510-210-H3N4

E510-215-H3N4

E510-220-H3N4

E510-408-H3N4

E510-408-H3FN4S 266.5 | 263.5
222.8 140 460 440 466.3 | 246.6 96 7 7 12.68

E510-410-H3N4

E510-410-H3FN4S 266.5 | 263.5

E510-415-H3N4

E510-415-H3FN4S 266.5 | 263.5

E510-420-H3N4

E510-425-H3N4

3-57



3.8 EMC Filter Disconnection

EMC filter may be disconnected:

Inverter drives with built-in EMC filter are not suitable for connection to certain type of supply
systems, such as listed below; in these cases the RFI filter can be disabled.

In all such cases consult your local electrical standards requirements.

IT type supply systems (ungrounded) & certain supply systems for medical equipment.

For ungrounded supply systems If the filter is not disconnected the supply system becomes
connected to Earth through the Y capacitors on the filter circuit. This could result in danger and
damage to the Drive.

Disconnection steps :

1. Remove the front cover.
2. Loosen the screw.

3. Remove the metal link.
4. Tighten the screw.

Note:- Disconnecting the EMC filter link will disable the filter function, please consult your local
EMC standards requirement.

Y e €

M- TEce S|t

[@ @] h /. = > ; =
5855 L " gasEn
s =] =S Z i
=
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3.9 The Dimension and Installation of Operator panel
3.9.1 Description of dimension and installation

(IP20/NEMAL) The operator panel has a LED display and can be removed for remote installation. Installation
and dimension information are as follows..

® Dimension

‘ o9
e ) [
A : T T
o) TEC® @ \ M3

98]

100
=!

219

121
‘ |
27.93

i -
N
| [
i <
74
14,7
20
|
12,22
) i
( = = } o
o ! ol
B E
18
N
.
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Surface installation diagram

71,9015 \
LA\ , \<\
A TR
e 20,0
Ny |
3 |
20,0
59,020,135
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Use M3 screw to secure the operator
panel to the mounting surface.

Use M3 screw to secure the operator
panel to the mounting surface.

Here is the slot to connect the line

5 %\({@ ' of RJ45.




3.9.2 Description of Protective Cover

For remote installation of the operator panel, to avoid ingress of dust, use the supplied protective cover.

Stepl: Loosen the four screws of the operator panel. Step 2: Take out the operator panel.

PH-220V-0.75KW

DANGER

VN -
T2 ASs L — i
oy L T8 @
S

N |

)

E5I0
@

X+
2 4

RPN\
s \®
\» ﬁ} s the bottom
1\
. “of the slot.
o
\
Here is the ligulate
= structure. X
O
p ‘\;\; v
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4.1 Keypad Description

Chapter 4 Software Index

4.1.1 Operator Panel Functions

Hz/RPM FWD REV FUN

DSP
FUN

READ

| - |
RESET oA ENTER

FREQ. SET

E5I0

ORUN - @ sToP

Type Iltem Function
Main digitaldieplays Fréquency Display, Parameter, voltage, Current,
Temperature, Fault messages.
Hz/RPM: ON when the frequency-er line;speed is displayed.
Digital OFF When thg paramgters are displayed.
display & FWD: Orll\!|Wh'lIe thedlnverter is‘running forward. Flashes

while.stopped.

LEDs LBD Staiga REV: ON While the inverter is running reverse. Flashes
while stopped.

RUN:"ON when the parameters are displayed. OFF when
the*frequency is displayed.
\ngzi?éer FREQ SET Usedto set the frequency
RUN RUN: Run at the set frequency.
STOP STOP: Decelerate or Coast to Stop.
A Increment parameter number and preset Values.
v Decrement parameter number and preset Values.
Keys FWD/REV FWD: Forward Run
on (Dual function keys) | REV: Reverse Run
DSP/FUN DSP: Switch between available displays
Keypad : .
® (Dual function keys) FUN: Used to examine the parameter content
buttons) READ/ENTER READ:ENTER:

(Dual function keys)

Used to display the preset Value of parameters and for saving
the changed parameter Values.

</ RESET
(Dual function keys)

“<”Left Shift: used while changing the parameters or
parameter Values
RESET: Use to Reset alarms or resettable faults

4-1




4.1.2 Digital display Description

Alpha numerical display format

Digit LED Letter LED Letter LED Symbol LED
X Y _ - -
0 L A ) n )
( R "1 N
1 ( b ,.' 0 ’.'
.'l I~ il
2 L C L P ) _ -
- ! il
3 .’ d L' q {
Ll o -
4 ( E L r )
C o C
5 f F ) s f
o "~ N
6 LI G LI t L
1 A
7 ( H ) u ‘.’
X / )i
8 L{ J X} Y, K
ol ) L
9 f L L y )

Digital tube lights flashing instructions

Actual output frequency Set frequency

Digits are lit Continually Rreset digits flashing Selected digit flashing
S SARAY Y,
;;rnn jjrnn Al [ n

S H R A T
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LED display examples
Display Description
f — '- ,-’ '-" In stop mode shows the set frequency
— ) - In run mode shows the actual output frequency
(R Ry
, ,' ’ - ' ’ ' Selected Parameter
LT 0
) Y ’ ' Parameter Value
00,
’ -“ ’ Output Voltage

' 7“ , Output Current in Amps

-’ ,-’ ’ " DC Bus voltage

,-’ '-' '-’ : Temperature
4R (i<’
(-, - - % /ICT\
) :: ":1' (U-/’ - PID feedback Value
\’- -’ ‘an >UJ
\__/ j[,} )
‘- - e , Error display
LI U (N4
' ' , ' ' , , ' ' ' Analogue‘Current} Voltage All / Al2 . Range ( 0~1000)
L0000t
LED Status description
LED Indicator light status
Frequency / Line - o . _
speed Indicator Hz/RPM ON while displaying frequency or linear speed
@ ON while not A/ Flashing while
Menu mode indicator FUN displaying frequency o fire mode
or line speed FUN enabled
‘y) Flashing while
FWD indicator L ON while running prd stopped in
FWD forward FWD Forward mode.
\ / Flashing while
REV indicator L ON while running ‘.’ stopped in
REV reverse REV Reverse mode
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4.1.3 Digital display set up

On power up digital display screens will be as shown below.

DSP/
FUN

4YVYVYY, 4VYYVYY, DSP/
I fﬁ??ff"fi f gy 1y I _ 01
R TN TN ot ol
Power supply frequency parameter

User selectable display formats:

12- 00 Display Mode
Range 0 0O 0 O 0
High Low

Each of the above 5 digits can be set to any of the selections below from 0 to 8
[0] :Disable display [11] :output Current
[2] :output Voltage [3] :DC voltage
[4] :Temperature [5] :PID feedback
[6] :All [7]1 :AI12 [8] :count Value

The highest bit of 12-00 sets the power on the display, other bits set the selected display from range 0-7.as
listed above.

Examplel: Set parameter 12—&%\}‘{00001 ito obtain display format shown below.

\
4YVYVYVY

2sec later = - - - —
) i ST NP g .M[;?“illill_l I _ 01
oL N N RN E oL e
display: Power supply Output Current parameter
CSARA
\ i '-l
; L J_I,I_l L I
Set frequency
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Example 2. Set parameter 12- 00= [12345] to obtain the display format shown below.

DSP/
NI RITxIY
l 1 | 00

C/]

Temperature DSP/ DSP/ C voltage
<4> FUN FUN <3>

O nu
Lol ’ ot
RAZAN PIDf<e§d>back Outp2t2V>oItage
I Y ¥ ] — - fNNN T _ 01
R TN o VNN N NN |
Display: Power supply Outpu<t Cgrrent / Parameter
1 ﬂbynwv;ﬁ@/
(N i N
; oy

Set Frequency
Increment/ Decrement key functions:
1 AV
T

Short time press | | ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ \;

Long time press T

Quick pressing of thesekeys will Increment or Decrement the selected digit by one.
Extended pressing willdncrement or Decrement the selected digit Continuously.

4.1.4 Example of keypad operation

Examplel: Modifying Parameters
/  Fraguency ;
lShort press DSP/FUN once

Short press 4Ypshort press AY»

{nn n ' </RESET once ”n n </RESET twice n' ‘ n ‘
L0t DD o 'bu_n:
Short
Short Short press lpressl
4¥» press A READ/ENTER 4Y» yonce

G8388——4d8808—80780

Short press
READ/ENTER

—— LT
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Example2: Modifying the frequency from keypad in run and stop modes.
M odi fy freguency in stapping Maodify fregquency in operating

ATYYYY, AYYYY,
20 220y

Power Supply Power sapply
25ec later 25ec later
¥ ‘l’p YY»
[gg } EEEUQ
Set fre{p.lency display Set frequency display
Press RUN

e aagoa.

Actual frequency
Short press

¥ 4Y» <RESET once ¢ A 7N

i Y

Modify bit<unit> Mo dify hit<unit>
n Short press Shornt press

</RESET ance ¢ *‘r’ <RESET once ¢ ﬂ'}
[nm:mn] {nn nn] preseing the

LU el LOLS SRRELE (bon
Mo difiyhit<ten- Modify bit<ten> After 5
Short press Short press ¢ seconls to
</RESET once <RESET once retum
AT» A¥»
[ﬂﬂtﬂw {ﬂﬂ ﬂﬂ
LU AT LS LY
Modify bit<hundred= Moty bit< hundr ed>
Short Short press
press _‘ u:rnn:e* » ,‘ once
[ﬂﬂ ﬂw { Eﬁﬁ%
LILELEs L LiLs
Ssec latel g qify bit<hundred+1> Modify bit<tundred+1>

of long press
READEHTER once

4YYYY,
_ &4 [

Long press
READENTER once

G600

Actual frecuency

Note: Frequency command setting will be limited to the range set by parameters for lower & upper frequency.
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4.1.5 Operation Control

A
| ' I
: :_.__.- Run "'JI
:..' Stop l'-: Actual !
| | oulpul I
I | I frequency I
| ! ' I
| ! ' I
| ! ' I
| ' ' |
| 1

| : : | | | 1 I
' | | ' I ' ! |
| | I | | | 1 I
' | | ' I ' ' |
| | I | | | 1 I
| ' ' I

| | [ \ | ' !
| [ ' ! I
| | | 1 ; | I

SN N M. L S

Power | | REV |FWD| Run | REV |I FWD :

on [ !

| 1

| 1

| 1

| 1

| 1

I 1

WD “!’ o *E‘%,\ -i o ° *E"’
\ S FwW

REW
LEL

REYV
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4.2 Programmable Parameter Groups

Parameter Group No. Description

Group 00 Basic Parameters

Group 01 V/F Pattern Selections and Setup
Group 02 Motor Parameters

Group 03 Multi Function Digital Inputs/Outputs
Group 04 Analog Signal Inputs/Output

Group 05 Preset Frequency Selections

Group 06 Auto Run Function(Auto Sequencer)
Group 07 Start/Stop Command Setup

Group 08 Drive and Motor Protection

Group 09 Communication Function Setup
Group 10 PID Function Setup

Group 11 Performance Control Functions
Group 12 Digital Display & Monitor Functions
Group 13 Inspection & Maintenance Functions
Group 14 PlZ€ Setting Function

Group 15 PLC Monitoring Function

Parameter notes for Parameter Groups

*1 Parameter can be adjusted during running nmode
*2 Cannot be modified in communication_mode

*3 Does not change with factory reset

*4 Read only

*5 Available for above V1.1

*6 Available for above V1.3

*7 Available for above V1.7
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Group 00- Basic parameters

Factory

No. Description Range Setting Unit | Note
00-00 | Control Mode Selection 0:VIF Mode 0 -
1:Vector Mode
00-01 | Reserved
0:Keypad
Main Run Command 1:External Run/Stop Control
00-02 . —— 0 -
Source Selection 2:Communication
3:PLC
. 0:Keypad
00-03 Alternative Rup Command 1:External Run/Stop Control 0 -
Source Selection - ——
2:Communication
. 0:Forward/Stop-Reverse/Stop
00-04 Operation MOQes for L-Run/Ston- 0 i
External Terminals :Run/Stop- Reverse/Forward
2: 3 Wire Control Mode-Run/Stop
0:UP/DOWM of Keypad
1:Potentiometer on Keypad
2:External All Analog Signal Input
00-05 Main Frequency Command 3:External Al2 Analog Signal Input 0 i
Source Selection 4:External Up/Down Frequency Control
5:Communication Setting Frequency
6:PID Ouput Frequency
7:RulseInput *6
0:UP/DOWM of Keypad
1:Potentiometer on Keypad
2:External All Analeg Signal Input
00-06 Alternative Frequehey 3:External Al2 Analog.SignalInput 7 i
Command Souree Selection | 4:External Up/Down_Ereguericy Control
5:CommunicationsSetting Fregaency
6:PID OuputyFrequency
7:Pulse Input *6
Main and Alternative O:Ma?n or Alternative Frequgncy
00-07 Frequency Command Modes 1T:Main Fregueney+ Alternative 0 -
Frequency
00-0g | SOmmMunication 0.00~650.00 60.00 Hz | *4
Frequency Command
00-09 Frequency Command 0: Disable 0 )
Save on Power Down 1: Enable
Initial Frequency 0:by Current Frequency Command
00-10 | Selection (keypad mode) 1:by 0 Frequency Command 0 -
2:by 00-11
00-11 | Initial Frequency Setpoint 0.00~650.00 50.00/60.00 | Hz
00-12 | Frequency Upper Limit 0.01~650.00 50.00/60.00 | Hz
00-13 | Frequency Lower Limit 0.00~649.99 0.00 Hz
00-14 | Acceleration Time 1 0.1~3600.0 10.0 Sec *1
00-15 | Deceleration Time 1 0.1~3600.0 10.0 Sec *1
00-16 | Acceleration Time 2 0.1~3600.0 10.0 Sec *1
00-17 | Deceleration Time 2 0.1~3600.0 10.0 Sec *1
00-18 | Jog Frequency 0.00~650.00 2.00 Hz *1
00-19 | Jog Acceleration Time 0.1~3600.0 0.5 Sec *1
00-20 | Jog Deceleration Time 0.1~3600.0 0.5 Sec *1
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Group 01- V/F Pattern selection & Setu

No. Description Range Factpry Unit | Note
Setting
01-00 | Volts/Hz Patterns 0~18 0/9 -
200V:170.0~264.0
01-01 | VIF Max voltage 400V-323.0~528.0 220.0/440.0 Vac
01-02 | Max Frequency 0.20 ~ 650.00 50.00/60.00 Hz
01-03 | Max Frequency Voltage Ratio 0.0 ~100.0 100.0 %
01-04 | Mid Frequency 2 0.10 ~ 650.00 25.00/30.00 Hz
01-05 | Mid Frequency Voltage Ratio 2 0.0 ~100.0 50.0 %
01-06 | Mid Frequency 1 0.10 ~ 650.00 10.00/12.00 Hz
01-07 | Mid Frequency Voltage Ratio 1 0.0 ~100.0 20.0 %
01-08 | Min Frequency 0.10 ~ 650.00 0.50/0.60 Hz
01-09 | Min Frequency Voltage Ratio 0.0 ~100.0 1.0 %
01-10 Volts/Hz Curve Modification 0~100 0.0 % %1
(Torque Boost)
01-11 | V/F start Frequency 0.00~10.00 0.00 Hz
01-12 | Slip compensation gain 0.05~10.00 0.10 S
01-13 | V/F Mode Select 0:Mode O 1:Model 0 -
Greup 02- Motor parameters
No. Description Range Factpry Unit Note
Setting
02-00 | Motor No Load Curkéht O~[¢Patameter 02-01)-0.1] > Amps(AC) | *4
02-01 | Motor Rated,Current (OLL) 0.2~100 - A *4
02-02 | Motor rated'Slip 0.0 ~ 200.0 0.0 % *1
Compensation
02-03 | Motor rated speed 0~39000 - Rpm *4
200V: 170.0~264.0
02-04 | Motor rated voltage 400V 223 a SR 220.0/440.0 \Y
02-05 | Motor rated power 0.1~-37.0 - KW
02-06 | Motor rated frequency 0~650.0 50.0/60.0 Hz
02-07 | Motor pole number 2~16 4 -
02-08
~ Reserved
02-13
02-14 | Auto Tune 0: Disable . 0
1: Start Auto tune function.

02-15 | Stator resistance gain *3%4
02-16 | Rotor resistance gain *3*4
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Group 03- External Digital Inputs and Relay Output Functions

No.

Description

Range

Factory
Setting

Unit

Note

03-00

Multifunction Input Term. S1

0:Forward/Stop Command

0

03-01

Multifunction Input Term. S2

1:Reverse/Stop Command

03-02

Multifunction Input Term. S3

2:Preset Speed 0(5-02)

03-03

Multifunction Input Term. S4

3:Preset Speed 1(5-03)

03-04

Multifunction Input Term. S5

4:Preset Speed 2(5-05)

W[N]

03-05

Multifunction Input Term. S6

5:Preset Speed 3(5-09)

6:Jog Forward Command

7:Jog Reverse Command

8:Up Command

9:Down Command

10:Acc/Dec 2

11:Acc/Dec Disabled

12:Main/Alternative run source
select

13:Main/ Alternative Frequency
Command select

14:Rapid Stop ( Decel to stop )

15:Base Block

16:Disabl PID Function

17: Fault Reset

18:Auto Run Mode Enable

19:Speed Search

20:Energy Saving (only V/F)

21:Reset PID integral value to,Zero

22:Counter Input

23:Counter reset

24:PLC Input

25:Pulse\lnput-Width'Measure (S3)

26:Pulse Input-krequenct Measure
(33)

27:EnableKEB Function

28:Fire mode function (Valid for
software issued after rev. 1.1)

17

*6

*6

03-06

Up/Down frequency step

0.00~5.00

0.00

Hz

03-07

Up/Down Keep Frequency Status
after Stop Command

0:When Up/Down is used, the preset
frequency is held as the inverter
stops, and the UP/Down function is
disabled

1:When Up/Down is used, the preset
frequency is reset to 0 Hz as the
inverter stops.

2:When Up/Down is used, the preset
frequency is held as the inverter
stops, and the UP/Down is available.

03-08

S1 ~ S6 scan confirmation

1~200 Number of Scan cycles

10

2ms

03-09

S1~ S5 switch type select

xxxX0:S1 NO xxxx1:S1 NC

XxX0x:S2 NO xxx1x:S2 NC

XXOxX:S3 NO xx1xx:S3 NC

X0xxx:S4 NO x1xxx:S4 NC

Oxxxx:S5 NO 1xxxx:S5 NC

00000
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Group 03- External Digital Inputs and Relay Output Functions

Factory

No. Description Range . Unit | Note
Pt g Setting !
03-10 | S6 switch type select xxxx0:S6 NO xxxx1:S6 NC 00000 -
Output Relay RY1 ]
03-11 | ‘Terminals R1A,R1B, R1C) O:Run 0 -
1:Fault
2:Setting Frequency Reached
3:Frequency Reached. Set by
(3-134£3-14)
4:0utput Frequency Detection1(>
3-13)
5:0Output Frequency Detection2(<
3-13)
6:Auto Restart
7:Momentary AC Power Loss
8:Rapid Stop
9:Base Block
Output Relay RY2. 10:Motor Overload Protection(OL1)
03-12 ( Terminals R2A, R2B ) 11:Drive Overload Protection(OL2) 1
12:0ver-torque Threshold Level
(OL3)
13:Preset Output Current Reached
(03-15~16)
14:Brake Control (03-17~18)
15:PID Feedback Signal Loss
16: Single pre-set count (3-22)
17: Dual pre-set count (3-22+28)
18:PLC Status Indicator(00-02)
19:PLC control
20:Zero Speed *6
03-13 | Frequency Reached Level 0.00~650.00 0.00 Hz *1
03-14 Frequency Reached Detection 0\00~30.00 500 Hy 1
Range (%)
03-15 | Preset output current reached 0.1~-15.0 0.1 A
03-16 Preset output Current detection 3.1410.0 0.1 Sec
delay Time
03-17 | Brake Release 0.00~20.00 0.00 Hz
level
Brake Engage _
03-18 Level 0.00~20.00 0.00 Hz
. 0:A (Normally open) i
03-19 | Relay Output function type 1:B (Normally close) 0
03-20 _Internal / e_xternal mgltl-functlon 0-63 0 i
input terminal selection
Action to set the internal
03-21 | multi-function input terminals 0~63 0 i
03-22 | Pre-setcount 1 0~9999 0 -
03-23 | Pre-set count 2 0~9999 0 -
03-24 | Output under current detection O-Disable 0 -
1:Enable
03-25 IC;S(tjut under current detection 506-100% 20% %
03-26 Output under current detection 0.0~50.0s 20.0 Sec

delay time
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Group 03- External Digital Inputs and Relay Output Functions

Factory

No. Description Range ) Unit | Note
Setting

03-27 | Pulse Frequency 0.01~0.20 0.1 kHz *6

03-28 | Pulse Frequency Gain 0.01~9.99 1.00 *6

* “NO” indicates normally open, “NC” indicates normally closed.
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Group 04- Analog signal inputs / Analog output

No. Description Range Factpry Unit | Note
Setting
All Al2
04-00 Analog Input Signal Type (0): 0-10V (0-20mA) 010V (0-20mA) 1 i
Select (AI1/AI2) (1): 0~10V (0~20mA)  2~10V (4~20mA)

(2): 2~10V (4~20mA)  0~10V (0~20mA)

(3): 2~10V (4~20mA)  2~10V (4~20mA)
04-01 | All Signal Verification Scan Rate | 1~200 50 2ms
04-02 | All Gain 0 ~ 1000 100 % *1
04-03 | All Bias 0~ 100 0 % *1
04-04 | All Bias Selection 0: Positive 1: Negative 0 - *1
04-05 | All Slope 0: Positive 1: Negative 0 - *1
04-06 Al2 Signal Verification Scan 1-200 50 oms

Rate

04-07 | Al2 Gain 0 ~ 1000 100 % *1
04-08 | Al2 Bias 0~ 100 0 % *1
04-09 | Al2 Bias Selection 0: Positive 1: Negative 0 - *1
04-10 | Al2 Slope 0: Positive 1: Negative 0 - *1

0: Output Frequency

1: Frequency Command
04-11 | Analog Output (AO) Mode 2: Output Voltage 0 - *1

3: DC Bus Voltage

4: Motor Current (100% rated current)
04-12 | Analog Output (AO) Gain 0:=+1000 100 % *1
04-13 | Analog Output (A@) Bias 0 ~100 0 % *1
04-14 | AO Bias Selection 0: Positive 1: Negative 0 - *1
04-15 | AO Slope 0: Positive 1: Negative 0 - *1
04-16 | F-Gain Functien 0: Invalid 1: Effective 0 - *1
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Group 05- Preset Frequency Selections

No. Description Range Factpry Unit | Note
Setting
0: Common Accel/Decel
05.00 Preset Speet_j Control ,:\.clcedI/_D_zcell 1 or 2 apply to all speeds 0 ]
Mode Selection . Individual Accel/Decel for each preset speed
0-15 apply to the selected preset speeds
(AccO/Dec0~Accl5/Declb)
Preset Speed 0
0501 | (oo pFreq) 5.00 Hz
05-02 | Preset Speedl (Hz) 5.00 Hz *1
05-03 | Preset Speed2 (Hz) 10.00 Hz *1
05-04 | Preset Speed3 (Hz) 20.00 Hz *1
05-05 | Preset Speed4 (Hz) 30.00 Hz *1
05-06 | Preset Speed5 (Hz) 0.00 ~ 650.00 40.00 Hz *1
05-07 | Preset Speed6 (Hz) 50.00 Hz *1
05-08 | Preset Speed7 (Hz) 50.00 Hz *1
05-09 | Preset Speed8 (Hz) 0.00 Hz *1
05-10 | Preset Speed9 (Hz) 0.00 Hz *1
05-11 | Preset Speed10 (Hz) 0.00 Hz *1
05-12 | Preset Speed1l (Hz) 0.00 Hz *1
05-13 | Preset Speed12 (Hz) 0.00 Hz *1
05-14 | Preset Speed13 (Hz) 0.00 Hz *1
05-15 | Preset Speed14 (Hz) 0.00 Hz *1
05-16 | Preset Speed15 (H2z) 0.00 Hz *1
05-17 | Preset Speet0-Acttime 10.0 Sec | *1
05-18 | Preset Speed0-Dectimé 10.0 Sec *1
05-19 | Preset Speedl-Acctime 10.0 Sec | *1
05-20 | Preset Speedl-Dectime 10.0 Sec *1
05-21 | Preset Speed2-Acctime 10.0 Sec *1
05-22 | Preset Speed2-Dectime 10.0 Sec *1
05-23 | Preset Speed3-Acctime 10.0 Sec *1
05-24 | Preset Speed3-Dectime 10.0 Sec *1
05-25 | Preset Speed4-Acctime 10.0 Sec *1
05-26 | Preset Speed4-Dectime 0.1~ 304" 10.0 Sec | *1
05-27 | Preset Speed5-Acctime 10.0 Sec *1
05-28 | Preset Speed5-Dectime 10.0 Sec | *1
05-29 | Preset Speed6-Acctime 10.0 Sec *1
05-30 | Preset Speed6-Dectime 10.0 Sec | *1
05-31 | Preset Speed7-Acctime 10.0 Sec *1
05-32 | Preset Speed7-Dectime 10.0 Sec | *1
05-33 | Preset Speed8-Acctime 10.0 Sec *1
05-34 | Preset Speed8-Dectime 10.0 Sec *1
05-35 | Preset Speed9-Acctime 10.0 Sec *1
05-36 | Preset Speed9-Dectime 10.0 Sec *1
05-37 | Freset _ 100 | sec| *1
Speed10-Acctime
05-38 | o€t | 100 | sec| *1
Speed10-Dectime
05-39 | Frese! 100 | Sec | *1

Speedl1-Acctime
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Group 05- Preset Frequency Selections

Factory

No. Description Range . Unit | Note
Pt g Setting !
05-40 | £rese! , 100 | sec| *
Speedl1-Dectime
0541 | reset _ 100 | sec| *1
Speed12-Acctime
05-42 | Preset _ 100 | sec| *1
Speed12-Dectime
05-43 | Frese! , 100 | sec| *1
Speed13-Acctime
05-44 | Preset , 100 | sec| *1
Speed13-Dectime
05-45 | £rese! _ 100 | sec| *
Speedl14-Acctime
05-46 | - eS€! _ 100 | sec| *1
Speedl4-Dectime
05-47 | o€t _ 100 | sec| *1
Speedl15-Acctime
05-48 | - o€t _ 100 | sec| *1
Speedl15-Dectime
jSﬂ@‘@ﬁ— Aqt%Rlin Function (Auto Sequencer)
No. Description Range Factpry Unit | Note
Setting
0: Disabled.
1: Single cycle.
(Continues to run from the Unfinished step“if
restarted).
2: Periodic cycle.
(Continues to,run from.the unfinished step if
Auto Run Mode restarted),
06-00 Selection 3: Single cycle, then holds the speed Of final 0 )
(Sequencer) step to run, (Continues to run from the
unfinished step if restarted).
4: Single cycle.
(Starts a new cycle if restarted).
5: Periodic cycle.
(Starts a new cycle if restarted).
6: Single cycle, then hold the speed of final step
to run. (Starts a new cycle if restarted).
06-01 | Auto — Run Mode 0.00 Hz | =1
Frequency Command 1 | 0.00~650.00
06-02 | Auto — Run Mode 0.00 Hz | =1
Frequency Command 2
06-03 | Auto _ Run Mode 0.00 Hz | %1
Frequency Command 3
06-04 | Auto _ Run Mode 0.00 Hz | *1
Frequency Command 4
06-05 Auto _ Run Mode 0.00 Hy *1

Frequency Command 5
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Group 06- Auto Run Function (Auto Sequencer)

Factory

No. Description Range . Unit | Note
'PH g Setting !

06-06 | AUt© — Run Mode 0.00 Hz | *1
Frequency Command 6

06-07 | AUt0 — Run Mode 0.00 Hz | *1
Frequency Command 7

06-0g | AUt — Run Mode 0.00 Hz | *1
Frequency Command 8

06-09 | AUt — Run Mode 0.00 Hz | *1
Frequency Command 9
Auto _ Run Mode

06-10 | Frequency 0.00 Hz *1
Command10
Auto _ Run Mode

06-11 | Frequency Command 0.00 Hz *1
11
Auto _ Run Mode

06-12 | Frequency Command 0.00 Hz *1
12
Auto _ Run Mode

06-13 | Frequency Command 0.00 Hz *1
13
Auto _ Run Mode

06-14 | Frequency Command 0.00 Hz *1
14
Auto _ Run Mode

06-15 | Frequeney,Command 0.00 Hz *1
15

06-16 Auto_. Run. Mode . 00 Sec
Running Time Setting O

0p-17 | Aute_RunMode "4 5~ 36000 0.0 Sec
Running Time Setting 1

06-18 Auto__ Run_ Mode . 00 Sec
Running Time Setting 2

06-19 Auto__ Run_ Mode . 00 Sec
Running Time Setting 3

06-20 Auto_. Run. Mode . 00 Sec
Running Time Setting 4

06-21 Auto_. Run. Mode . 00 Sec
Running Time Setting 5

06-22 Auto__ Run_ Mode . 00 Sec
Running Time Setting 6

06-23 Auto__ Run_ Mode . 00 Sec
Running Time Setting 7

06-24 Auto_. Run. Mode . 00 Sec
Running Time Setting 8

06-25 Auto_. Run. Mode . 00 Sec
Running Time Setting 9
Auto_ Run Mode

06-26 | Running Time Setting 0.0 Sec

10
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Group 06- Auto Run Function (Auto Sequencer)

No. Description Range Factpry Unit | Note
Setting

Auto_ Run Mode

06-27 | Running Time Setting 0.0 Sec
11
Auto_ Run Mode

06-28 | Running Time Setting 0.0 Sec
12
Auto_ Run Mode

06-29 | Running Time Setting 0.0 Sec
13
Auto_ Run Mode

06-30 | Running Time Setting 0.0 Sec
14
Auto_ Run Mode

06-31 | Running Time Setting 0.0 Sec
15

06-32 Auto__ Run_Mer 0 i
Running Direction O

06-33 Auto__ Run_Moc?Ie 0 )
Running Direction 1

06-34 Auto_. Run.Moqle 0 )
Running Direction 2

06-35 Auto_. Run.MOQe 0 i
Running Direction3

06-36 Auto_. Run.MOQe 0 i
Running\Direction 4

06-37 Auto__ Run_Morzie 0 )
Running Direction 5

06-38 Auto__ Run_Mer 0 )
Running Direction 6

06-39 Auto_. Run.MOQe 0: Stop 0 i
Running Direction 7 1 Forward

06-40 Auto_. Run.MOQe 2: Reverse 0 i
Running Direction 8

06-41 Auto__ Run_Mer 0 i
Running Direction 9

06-42 Auto__ Run_Mer 0 )
Running Direction10

06-43 Auto__ Run_Mer 0 )
Running Direction 11

06-44 Auto_. Run.MOQe 0 )
Running Direction12

06-45 Auto_. Run.MO(?Ie 0 i
Running Direction13

06-46 Auto__ Run_MogIe 0 i
Running Direction 14

06-47 Auto_ Run Mode 0 i

Running Direction 15

sk Frequency of the step 0 is set by parameter 05-01, keypad frequency.
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Group 07- Start/Stop Command Setup

No. Description Range Factpry Unit | Note
Setting

07-00 Momentary Power Loss | 0: Momentary Power Loss and Restart Disable 0 i
and Restart 1: Momentary Power Loss and Restart Enable

07-01 | Auto Restart Delay 0.0~800.0 0.0 Sec
Time

07-02 Number of Auto Restart 0-10 0 i
Attempts

0: Enable Reset Only when Run Command is Off
07-03 | Reset Mode Setting 1: Enable Reset when Run Command is On or 0 -
Off

07-04 Direct Running on 0: Enable Direct run on power up 1 )
Power Up 1: Disable Direct run on power up

07-05 | Delay-ON Timer 1.0~300.0 1.0 Sec

07-06 DC Injection Brake Start 0.10 ~ 10.00 15 Hz
Frequency
DC Injection Brake N 0

07-07 Level (Current Mode) 0.0 ~150.0 50.0 %6
DC Injection Brake

07-08 Time 0.0~255 0.5 Sec

. 0: Deceleration to stop

07-09 | Stopping Method 1: Coast to stop 0 -

07-10 | Starting Methods 0: Normal Start  1: Speed Search 0 -

07-11 Starting method for auto 0. Speed Search 1: Normal start 0 -
restart after fault
Power Loss Ride

07-12 Through Time 0.0 #2.0 0.5 Sec
Main Circuit Low 190.0/3

07-13 Voltage Datection Levél 150.0~210.0 300.0~420.0 80.0 Vac

07-14 Kinetic qurgy_Back-up 0.0~25.0: KEB Deceleration Time 0.0 Sec
DecelerationiTime
DC Injection Brake

0: Current Mode 3 1: VoltageMode

07-15 | Mode > 3% 1 - |
DC Injection Brak

07-16 | DC Injection Brake 0.0~10.0 4.0 % | *6

Level (Voltage Mode)
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Group 08- Drive & Motor Protection Functions

No. Description Range Factpry Unit | Note
Setting
xxxx0: Enable Trip Prevention During
Acceleration
xxxx1: Disable Trip Prevention During
Acceleration
xxx0x: Enable Trip Prevention During
Deceleration
xxx1x: Disable Trip Prevention During
Trip Prevention Deceleration
08-00 SeFection xx0xx: Enable Trip Prevention in Run 01000 ) *5
Mode
xx1xx: Disable Trip Prevention in Run
Mode
x0xxx: Enable Over Voltage Prevention
in Run Mode
x1xxx: Disable Over Voltage Prevention
in Run Mode
08-01 Tr|p_ Prevention L.evel 50 ~ 200 200
During Acceleration (%)
08-02 Tr|p_ Prevention L_evel 50 ~ 200 200 o5t
During Deceleration (%)
08-03 Trip Prevention Level in 50 ~ 200 200
Run Mode (%)
Over Voltage /
08-04 | Prevention 350.0~390.0/700.0~780.0 oI | VD
Level in Run Mode '
Electronic Motor ;
08-05 | Overload Protection 0 pysale 1 - *7
OperationitMode p tnatle
Operation After 0: Cofast-to-Stop After OverloadiProtection is
08-06 | Overload Prétection is Activated _ , 0 -
Activated 1: .Dr|ve_W|II Not Trip. when:@verload\Protection
is Activated (Old)
0: Auto (Depends on temp?)
Over Heat Protection 1: Operate'while'in RUN\Mode
08-07 . ) 1 -
( cooling fan control) 2: Always’Run
3: Disabled
0: AVR Runction is enabled
1: AVR Function is disabled
i 2: AVR Function is disabled for Stop
08-08 ’(A,\A\\{JTOF\I/J(SSQSQ 3: AVR Function is disabled for Deceleration. 4 i “5
. 4: AVR Function is disabled for Stop and
Regulation) :
Deceleration.
5: When VDC>360V, AVR Function is disabled
for Stop and Deceleration.
Input Phase Loss 0: Disable
08-09 | protection 1: Enable 0 i
Output Phase Losts 0: Disable
08-10 1 protection 1: Enable 0 i
. 0: Overload protection (Standard Motor)
08-11 | Motor Type Selection 1: Overload protection (Inverter Duty Motor) 0 i
0: Motor Overload Protection for General loads
08-12 Motor Overload (OL=103 %) (150% for 1 Minutes) 0

Protection Curve

1:

Motor Over load Protection for HVAC (Fan &
Pump) (OL=113%) (123% for 1 Minutes).

1 Base on the percentage of inverter rated current.
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Group 08- Drive & Motor Protection Functions

No. Description Range Factpry Unit | Note
Setting
Over Tor Detection 0: Over Torque Detection Disabled
08-13 Coﬁtrolo que Letectio 1: Detected After the Setting Frequency 0 -
2: Detected When Running
0: Stop Output After Over Torque Detection
08-14 Over torque protection (Free Run to Stop) 0 )
action 1: Continue Running After Over Torque
Detection (Display only OL3)
08-15 Over Torque Detection 30~300 160 i
Level
08-16 Over Torque Detection 0.0~25.0 01 i
Time
. 0: Disable .
08-17 | Fire Mode 1 Enable 0 - 5
08-18 | Ground Fault Detection 0 Disable 0
1: Enable
Notes: Regarding fire mode function, please refer to the conditions below,
1. Before the software rev. 1.1, the fire mode is funtional when 08-17 = 1
2.  After the software 1.1,the firemode is functional when 03-00~03-05 = [28]
3. The keypad display will indicate FIrE
4. Under fire mode function, the inverter will run at full speed
__Group 09- Cgmimunication function setup
No. Description Range Factpry Unit Note
Setting
09-00 ASS|_gned Communication 1-132 1 ) x0%3
Station Number
09-01 | RTU/ASCINCode Selection W 0 - |23
1:ASCII Code
0:4800
1:9600
09-02 i 2 bps *2*3
Baud Rate Setting (bps) 9200 p
3:38400
Q:1:Stop Bit
09-03 | Stop Bit Selection po 0 - | 23
1:2 Stop Bits
0:Without Parity
09-04 Parity Selection 1:With Even Parity 0 - *2*3
2:With Odd Parity
0: 8-Bits Dat
09-05 | Data Format Selection I S Jaa 0 - *2*3
1: 7-Bits Data
09-06 Comm_umcgﬂon Time-Out 0.0 ~ 255 00 Sec
Detection Time
0:Deceleration to Stop
(00-15: Deceleration Time 1)
09-07 Communication Time Out 1:Coast to Stop 0 i
Operation Selection 2:Deceleration to Stop
(00-17: Deceleration Time 2)
3:Continue Operating
09-08 | Comm. Fault Tolerance Count. | 1~ 20 3
09-09 Wait T|n.1e.0f Inverter 5~ 65 5 ms
Transmission
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Group 10- PID Function Setup

No. Description Range Factpry Unit | Note
Setting
0: Potentiometer on Keypad
. 1: Analog Signal Input. (Al1)
L0:00 PID Target Value Selectlgn 2: Analog Signal Input. (AI2) . "
i ONher.1 09'05\00'06_6 This 3: Frequency Set by Communication i
Function is Enabled) 4: Keypad Frequency Parameter
10-02
0: Potentiometer on Keypad
. 1: Analog Signal Input. (Al1) i .
10-01 | PID Feedback Value Selection 2: Analog Signal Input. (Al2) 2 1
3: Frequency Set by Communication
10-02 | PID Target(Keypad Input) 0.0~100.0 50.0 % *1
0: Disable
1: Deviation D Control.
FWD Characteristic.
2: Feedback D Control
10-03 | PID Mode Selection FWD Characteristic. 0 -
3: Deviation D Control
Reverse Characteristic.
4: Feedback D Control
Reverse Characteristic.
10-04 | Feedback Gain Coefficient 0.00 ~ 10.00 1.00 *1
10-05 | Proportional Gain 0.0~ 10.0 1.0 *1
10-06 | Integral Time 0.0~ 100.0 10.0 Sec *1
10-07 | Derivative Time 0.00 ~ 10.00 0.00 Sec *1
10-08 | PID Offset O "€ 0 ~ | m
1. Negative
10-09 | PID Offset Adjust 0~ 109 0 % *1
10-10 | PID Output Lag Filter Time 0.0~25 0.0 Sec | *1
0: Disable
Feedback Loss Detection 1: Enable - Drive Centinues to
10-11 Mode Operate AfterFeedback Loss 0 -
2:'Enable £Drive "STOPS"
AfteprEeedback Loss
10-12 Feedback Loss Detection 3 %100 0 %
Level
10-13 Feedback Loss Detection 0.0 ~255 10 Sec
Delay Time
10-14 | Integration Limit Value 0~ 109 100 % *1
Integral Value Resets to Zero 0: Disable
10-15 | when Feedback Signal Equals 1: After 1 Second 0 -
the Target Value 30: After 30 Second (0~30)
Allowable Integral value Error
- ~1 -
10-16 Margin (Units, 1 Unit = 1/8192) 0~ 100 0
10-17 | PID Sleep Frequency Level 0.00~650.00 0.00 Hz
10-18 | PID Sleep Function Delay Time 0.0 ~25.5 0.0 Sec
10-19 | PID Wake up frequency Level 0.00 ~ 650.00 0.00 Hz
10-20 | PID Wake up function Delay Time | 0.0 ~ 25.5 0.0 Sec
10-21 | Max PID Feedback Setting Level | 0 ~999 100 - *1
10-22 | Min PID Feedback Setting Level | 0 ~999 0 - *1
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Group 11- Performance Control Functions

Factory

No. Description Range . nit | Note
'PH 9 Setting un!
, 0: Reverse Command is Enabled
11- Reverse Operation Control S 0 -
00 v P ! 1. Reverse Command is Disabled
11-01 | Carrier Frequency (kHz) 1~16 5 KHz
0: ModeO, 3Phase PWM modulation
11-02 | carrier Mode Selection 1: Model, 2Phase PWM modulation 0 i
2: Mode2, 2Phase Random PWM
Modulation
Carrier Frequency A
11-03 | Reduction by Temperature 0:D|sable 0 -
) 1:Enable
Rise
11-04 | S-Curve Acc 1 0.0~4.0 0.2 Sec
11-05 | S-Curve Acc 2 0.0~4.0 0.2 Sec
11-06 | S-Curve Dec 3 0.0~4.0 0.2 Sec
11-07 | S-Curve Dec 4 0.0~4.0 0.2 Sec
11-08 | Skip Frequency 1 0.00 ~ 650.00 0.00 Hz *1
11-09 | Skip Frequency 2 0.00 ~ 650.00 0.00 Hz *1
11-10 | Skip Frequency 3 0.00 ~ 650.00 0.00 Hz *1
Skip Frequency Range _ .
11-11 Bandwith (2) 0.00 ~ 30.00 0.00 Hz 1
11-12 Energy Saving Gain (V/F o100 80 %
Mode)
R tion P i 0:Disable -
11-13 Fjgft?oer:a ion Prevention 1%ABle 0
2:Enable (only during constant speed)
11-14 Regeneration*Prevention 200V:300.0~400.0 380.0 Vv
Voltage Level 400V:600.0~800.0 760.0
Regeneration Prevention
1-15 Frequency Limit 0.00~15.00 3.00 Hz
11-16 Regeneration Prevention 0~200 100 %
Voltage Gain
11-17 Regeneration Prevention 0~200 100 %

Frequency Gain
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Group 12 Digital Display & Monitor Functions

No.

Description

Range

Factory
Setting

Unit

Note

12-00

Extended Display Mode

00000~88888
Each digit can be set from 0 to 8 as
listed below.

0: Default Display
(Frequency and Parameters)

1:Output Current

2:Output Voltage

3:DC Voltage

4:Temperature

5:PID Feedback

6:Analog Signal Input. (All)

7:Analog Signal Input. (Al2)

8:Count Status

00000

*1

12-01

PID Feedback Display Format

O:Integer (xxx)

1:0ne Decimal Place (xx.x)

2:Two Decimal Places (x.xx)

*1

12-02

PID Feedback Display Unit
Setting

0:XXX--

L:xxxpb(pressure)

2:xxxfl(flow)

*1

12-03

Custom Units (Line Speed)
Value

0565535

1500/1800

RPM

*1

12-04

Custom Units (zine Speed)
Display Mode

0:Drive Output Frequency is Displayed

1:Line\Speed.Integer. (XxxxX)

2:Line Speed.One Decimal Place.
(XXXX.X)

3:Line Speed.Two Decimal Places
(XXX.XX)

4:Line Speed.Three Detimal Places
(XX.XXX)

*1

12-05

Inputs and Output
Logic Status Display
(S1~S6, RY1 and RY2)

Sl 52 S3

A
Fhmjwj
Y ) 00007

i
0000000
uuw

\
RY1 PLC

O

J 0]
1

O

[oR/ENRN

*4

12-06

Alarm Selections for Inverter
Components Life Expectancy

xxxx0:Life Alarm of Inrush Current
Suppression Circuit is Invalid
xxxx1:Life Alarm of Inrush Current
Suppression Circuit is Valid

xxx0x:Life Alarm of Control Circuit
Capacitors is Invalid

xxx1x:Life Alarm of Control Circuit
Capacitors is Valid

xx0xx:Life Alarm of Main Circuit
Capacitors is Invalid

xx1xx:Life Alarm of Main Circuit
Capacitors is Valid

00000

*1
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Group 12 Digital Display & Monitor Functions

No. Description Range Factpry Unit | Note
Setting
12-07 Detect.Mam Circuit Reserved
Capacitors
12-08 Display of Inrus_h Qurrent 0~100 100 %
Suppression Circuit
12-09 Display of Control Circuit 0~100 100 %
Capacitors
12-10 | Reserved
Output Current when
1211 ot Appeared 0 A
Output Voltage when
12-12) et Appeared 0 vac
i Output Frequency when
12-13 Fault Appeared 0 Hz
DC Bus Voltage when
12-14 | e Appeared 0 vac
12-15 Frequency Command when 0 Hy
Fault Appeared
Group 13 Inspection & Maintenance Functions
No. Description Range Factpry unit | Note
Setting
13-00 | Drive Horsepower Code |-+ - - *3
13-01 | Software Version - - *3*4
13-02 Fault Log (Latest 3 i i 354
Faults)
13-03 Accum_ulateq Inverter 0223 Y hour | *3
Operationime 1
Accumulated Inverter .
13-04 Operation Tiffie 2 0~65535 day 3
13-05 Accumulated Inverter 0: Power On time 0 ] v
Operation Time Mode 1: Operation time
0:Enable all Functions
1:Preset-Speeds fram 05-01 to 05-15 Can’t be
Changed
13-06 | Parameter Lock 2:All Functions Can’t be Changed Except 0 i
for PreSet speeds from 05-01 to 05-15
3:Disable All Functions Except 13-06
13-07 | Parameter Lock Code 00000~65535 00000 -
. 1150:Reset to Factory Setting(50Hz System)
13-08 gztst?r: I:;nve to Factory 1160:Reset to Factory Setting(60 Hz System) 00000 -
9 1112:Reset PLC
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Group 14 PLC Setting function

No. Description Range I;aei:i?g unit Note
14-00 Setting Valuel of T1 0~9999 0 -
14-01 Setting Valuel of T1 (mode 7) 0~9999 0 -
14-02 Setting Valuel of T2 0~9999 0 -
14-03 Setting Valuel of T2 (mode 7) 0~9999 0 -
14-04 Setting Valuel of T3 0~9999 0 -
14-05 Setting Valuel of T3 (mode 7) 0~9999 0 -
14-06 Setting Valuel of T4 0~9999 0 -
14-07 Setting Valuel of T4 (mode 7) 0~9999 0 -
14-08 Setting Valuel of T5 0~9999 0 -
14-09 Setting Valuel of T5 (mode 7) 0~9999 0 -
14-10 Setting Valuel of T6 0~9999 0 .
14-11 Setting Valuel of T6 (mode 7) 0~9999 0 .
14-12 Setting Valuel of T7 0~9999 0 -
14-13 Setting Valuel of T7 (mode 7) 0~9999 0 -
14-14 Setting Valuel of T8 0~9999 0 .
14-15 Setting Valuel of T8 (mode 7) 0~9999 0 -
14-16 Setting Valuel of C1 0~65535 0 -
14-17 Setting Valuel of C2 0~65535 0 .
14-18 Setting Valuel of C3 0~65535 0 .
14-19 Setting Valuel of C4 0~65535 0 .
14-20 Setting Valuel of C5 0~65535 0 .
14-21 Setting Valuel ef'C6 0~65585 0 .
14-22 Setting Valtiel>of C7 0~65535 0 .
14-23 Setting Valuel of C8 0~65535 0 -
14-24 Setting Valug® of AS1 0~65535 0 .
14-25 Setting Value2 of AS1 0%65535 0 -
14-26 Setting Value3 of AS1 0~65535 0 -
14-27 Setting Valuel of AS2 0-65535 0 :
14-28 Setting Value2 of AS2 0~65535 0 .
14-29 Setting Value3 of AS2 0~65535 0 .
14-30 Setting Valuel of AS3 0~65535 0 .
14-31 Setting Value2 of AS3 0~65535 0 .
14-32 Setting Value3 of AS3 0~65535 0 .
14-33 Setting Valuel of AS4 0~65535 0 .
14-34 Setting Value2 of AS4 0~65535 0 -
14-35 Setting Value3 of AS4 0~65535 0 .
14-36 Setting Valuel of MD1 0~65535 1 -
14-37 Setting Value2 of MD1 0~65535 1 .
14-38 Setting Value3 of MD1 1~65535 1 .
14-39 Setting Valuel of MD2 0~65535 1 .
14-40 Setting Value2 of MD2 0~65535 1 .
14-41 Setting Value3 of MD2 1~65535 1 .
14-42 Setting Valuel of MD3 0~65535 1 .
14-43 Setting Value2 of MD3 0~65535 1 .
14-44 Setting Value3 of MD3 1~65535 1 .
14-45 Setting Valuel of MD4 0~65535 1 .
14-46 Setting Value2 of MD4 0~65535 1
14-47 Setting Value3 of MD4 1~65535 1 -
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Group 15 PLC Monitoring function

No. Description Range Factpry unit Note
Setting
15-00 Current Value of T1 0~9999 0 -
15-01 Current Value of T1(mode 7) 0~9999 0 -
15-02 Current Value of T2 0~9999 0 -
15-03 Current Value of T2(mode 7) 0~9999 0 ;
15-04 Current Value of T3 0~9999 0 -
15-05 Current Value of T3(mode 7) 0~9999 0 ;
15-06 Current Value of T4 0~9999 0 -
15-07 Current Value of T4(mode 7) 0~9999 0 ;
15-08 Current Value of T5 0~9999 0 -
15-09 Current Value of T5(mode 7) 0~9999 0 ;
15-10 Current Value of T6 0~9999 0 -
15-11 Current Value of T6(mode 7) 0~9999 0 -
15-12 Current Value of T7 0~9999 0 -
15-13 Current Value of T7(mode 7) 0~9999 0 -
15-14 Current Value of T8 0~9999 0 -
15-15 Current Value of T8(mode 7) 0~9999 0 -
15-16 Current Value of C1 0~65535 0 -
15-17 Current Value of C2 0~65535 0 -
15-18 Current Value of C3 0~65535 0 -
15-19 Current Value of C4 0~65535 0 -
15-20 Current Value of C5 0~65535 0 -
15-21 Current Value ,of C6 0~65535 0 -
15-22 Current ¥altue‘of C7 0~65535 0 -
15-23 Current'Value of C8 0~65535 0 -
15-24 Current Valuegfof AS1 0~65535 0 -
15-25 Current ¥alue of AS2 0~65535 0 -
15-26 Current Value of AS3 0~65535 0 -
15-27 Current Value of AS4 0~65535 0 -
15-28 Current Value of MD1 0~65535 0 -
15-29 Current Value of MD2 0~65535 0 -
15-30 Current Value of MD3 0~65535 0 -
15-31 Current Value of MD4 0~65535 0 -
15-32 Current Value of TD 0~65535 0 us
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4.3 Parameter Function Description
\ 00 - Basic Parameters Group

00- 00 Control Mode Selection

Range [0] :V/IF Mode

[1] :Vector Mode

To select the appropriate vector or V/F control mode according to the load characteristics.

» If VIF mode is selected, please set parameters, groupl to comply with the load features.

» Vector is best suited to control the general load or rapidly-changed torque load.
00- 02 Main Run Command Source Selection

[0] :Keypad

[1] :External Run/Stop Control

[2] :Communication

[3] :PLC

» Parameter 00 - 02 sets the inverter operation command source. For switching between 00-02 and
00-03,use any of the external inputs S1 to S6 and set the relavent parameters (03-00~03-05) to[12] .
Refer to parameter group3 for details.

sdote: 00- 02= [3] , RUN key: Enable the built-in PLC run operation; STOP key: Enable the built-in PLC

stop operation.
00- 03 Alternative Run Command Source Selection

[0] :Keypad

[1] :External Run/Stop Control

[2] :Communidation

Range

Range

» Parameter 00- 03 sets, the.inverter Alternative Run operation source. For switching between 00-02
and 00-03,use anyof the exterpal inputs S1 to S6 and set the relavent parameter (03-00~03-05) to
[12] . Refet.to parameter, group3 for details.

00-04 W\ eratigq'\Més for External Terminals ,‘ &\}W . \‘“
[0} {Forward/Stop-Reverse/Stop

[1) :Run/Stop- Reverse/ Forward
['2] :3 Wire Control Mode - Run/Stop
» 00-04 is valid when run command is set to-exterhal mode by 00- 02/00- 03 =1.
2 Wire Operation Mode,
Set 00-04= [0/1] first, before setting«03-00,03-04)ito “[0] or [1]
00- 04= [0] , Set external terminals (03-00 t0:03-05) function to 0 for FWD/Stop or Set to 1 for REV/Stop..
00- 04= [1] , Set external terminals (03:00'to 03-05) function to O for Run/Stop or Set to 1 for FWD/REV
3 Wire Operation Mode,
00-04 = [2] Terminals S1, S2, S3 are used in a combination to enable 3 wire run/stop mode.
Settings for 03-00, 03-01,03-02 will not be effective..(refer to group 03)

Range

00- 05 Main Frequency Command Source Selection

00- 06 Alternative Frequency Command Source Selection
[0] :Up/Down of Keypad

[1] :Potentiometer on Keypad

Range [2] :External All Analog Signal Input

[3] :External Al2 Analog Signal Input

[4] :External Up/Down Frequency Control

[5] :Communication Setting Frequency

[6] :PID Output Frequency

[7] :Pulse Input

» Parameter 00 - 05/00- 06 sets the inverter frequency command source.
>  When 00-05/00-06 = [6] , frequency command source is output of the PID.

sNote: 00-05 ( Main Frequency Command Source) and 00- 06 (Alternative Frequency Command Source)
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can not be the same. Otherwise the panel will display Err2.

00- 07 Main and Alternative Frequency Command Modes
Range [0] : Main or Alternative Frequency.
[1] : Main Frequency + Alternative Frequency

When 00 - 07 = [0] , the frequency source is set by the Main frequency parameter 00-05 ( Default) or
by the Alternative frequency parameter 00-06.

Use any of the external terminals S1 to S6 and set the relevant parameter 03-00 to 03-05 = [13] to
switch from Main to Alternative source..

When 00 - 07 = [1] , The frequency command will be the result of setting of main and alternative
frequencies.

00- 08 Communication Frequency Command

Range [0.00~650.00] Hz

This parameter can be used to set frequency command
This parameter can be used to read the set frequency in communication mode
This parameter is only effective in the communication mode.

00- 09 Frequency Command save on power down (Communication mode)

[0] : Disable

Range [1] : Enable

00-09= [0] Keypad frequency is saved.
00-09= [1] Frequency set by communication is saved.

00-10 Initial Frequency Selection

[0] :By Current Freg Command
Range [1] :By Zerg kréeg Command
[2] :By 00%11

00-11 Initiqb@}:ncyxmg

Range [0.00~650.00 ) Hz

YV VY

This parameter is only‘effective in keypad mode

When 00-10= [Q] the initial frequency will be current frequency.

When 00-10= [17] ,the initial frequency will be 0.

When 00-10=[2] ,the initial frequency will be as'set by parameter 00-11..

00-12 Frequency Upper limit (r\’\“:Jr A{v, )

Range [0.01~650.00] Hz

00-13 Frequency Lower ﬁﬁ@‘ o2 \V}‘

Range [0.00~649.99] Hz

Y

When 00-13 and the command frequency are both set to 0.00, if RUN is pressed ” Stpo” is displayed.
When Frequency command is higher than preset in 00-13 inverter output will ramp up from 0.00 to the
command frequency.

When 00-13> 0, and the frequency command value < 00-13, inverter output will ramp up from preset
in lower limit to the command frequency.

Hz
A
Frequency
Upper Limit
Frequency
Lower limit
>
0 T
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00-14 Acceleration Time 1
Range [0.1~3600.0] s
00-15 Deceleration Time 1
Range [0.1~3600.0] s
00-16 Acceleration Time 2
Range [0.1~3600.0] s
00-17 Deceleration Time 2
Range [0.1~3600.0] s

Preset Acceleration and Deceleration times set by above parameters are the time taken for the output
frequency to ramp up or ramp down between the Upper and the lower frequency limits.

When 01- 00=18, Maximum output frequency= the setting value of parameter 01-02;

When 01- 00+ 18, Maximum output frequency =50.00 (or 60.00)

Actual acceleration and deceleration time is calculated as follows:

(00-14)x(set frequency-the minimum starting frequency)
Maximum output frequency

Actual acceleration time=

(00-15)x(set frequency-the minimum starting frequency)
Maximum output frequency

Actual deceleration time=

Hz

Maximum output A
Frequenty.

Setfrequency —»-

The minimum
starting >

frequency .
0 P> -«

=

Actual acc-time Actual dec-tinllle
Acc-time % Dec-time >
00-14 00-15
00-18 Jog Frequency N ol a
Range [0.00~650.00] Hz
00-19 Jog Acceleration Tim‘e
Range [0.1~3600.0] Sec
00-20 Jog Deceleration Time
Range [0.1~3600.0] Sec

» The JOG function is operational by using the multi-function input terminals S1 to S6 and setting the
relevant parameters 03-00~03-05to [6] JOG FWD or [7] JOG REV. Refer to parameter group 3.
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01- V/F Pattern selections & setup

01- 00 Volts/Hz Patterns (V/F)

Range [0-~18]

> Set 01-00 to one of the following preset V/f selections [0~17] according to the required application.
» Parameters 01-02~01-09 are not applicable.
>  Six fixed V/f patterns are shown below. [1~8] for 50 Hz systems and [9~17] for 60 Hz

TYPE 50Hz 60Hz
2 < V/F pattern V/F pattern
S .9/ 01-00 01-00
LL -
(V)% (V)%
100 100
(]
)
)
©
2
B B
8 = [0] cr =[9] C
1525 50 650 Hz 15 30 60 650 Hz
V)%
V)%
100
100
o |=[1] = [10]
= B | ,
= c |/ | B
- =[2] A | =[11]
© b |
» P : |
c 1325 50 650 Hz o o sso
2 =131 =[12]
V)% %
e 100 100
c
S
o |= [4) =[13]
£ B B
©
o
8 Ct- C
o |=[5] 13 25 s0 os0 Hz |- K14] 15 30 60 650 Hz
(V)%
100 (V)%
e 100
O
5 |=[6] 5 =[15]
o B
c
'% =[71] =[16]
o CtH-
g | e
a) 05 25 50 650 Hz '
- [8] - [17] 0.6 30 60 650 Hz
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(V) 100% is the maximum output voltage. B, C point preset % settings will be as table below:

01- 00 B(Xb) C(Xc)
0/9 7.5% 4.5%
1/10 10.0% 7.0%

2 11.0% 8.5%
3 12.0% 9.5%
4 17.5% 4.0%
5 25.0% 5.0%
11 11.0% 8.0%
12 12.0% 9.0%
13 20.5% 7.0%
14 28.5% 8.0%

6/15 45.0% 1.0%
7716 55.0% 1.0%
8/17 65.0% 1.0%

»  Setting 01-00 =[18] provides a flexible V/F curve which can be selected by experienced users by
setting parameters (01-02~01-09).

01- 01 V/F Max Voltage

Range [200V:170.0~264.0, 400V: 323.0~528.01 V

01- 02 Maximum Frequency

Range [0.20 ~ 650.00] Hz

01- 03 Maximum Fr@?yvvmtage Ratio

Range [0.0 ~ 1000} %

01- 04 Med@lﬁ EPeque@ o .
Range [0.10 ~ 650.00)°Hz

01- 05 \ ‘ediqm‘Mency Voltage Ratio 2 A&&“’ X\““
Range [0:0+~100.0] %

01- 06 Medium Frequency 1 L
Range [0.10 ~ 650.00] Hz

01- 07 Medium Frequency Voltage Ratio 1,70 ©

Range [0.0 ~100.0] %

01- 08 Minimum Frequency 9&‘%‘"

Range [0.10 ~ 650.00] Hz

01- 09 Minimum FrequencWoltage Ratio

Range [0.0 ~100.0] %

> Max output frequency depends on parameter 01-00 , for 01-00= [18] It can be set by parameter
01-02.

> For01-00 # [18] , the maximum output frequency will depending on parameter 00-12, frequency
upper limit.
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V)%
01-03 (Vmax)

01-05 (Vmid2)

01-07 (Vmid1)

01-09 (Vmin)
Hz
01-08 01-06 01-04 01-02 650.00
01-10 Volts/Hz Curve Modification (Torque Boost)
Range [0~10.0] %

» Inverter output V / F curve settings for points B, C can be adjusted by parameter 01-10 to improve the

output torque.
» Calculation of B, C point voltage: B point voltage = Xb x maximum output voltage, C point voltage =
Xc x maximum output voltage (Xb, Xc see P4-30). When 01-10 = 0, the torque improvement is
disabled.
M%

100 -

01-10
B Y /

C A4
1 2.5/3.0 50/60 Hz
01-11 V/F Start Frequency i~
Range [0.00 ~10.00] Hz
01-12 Slip Compensation Gain
Range [0.05~10.00] s

VF Start Frequency is for occasion where Start Frequency higher than zero Hz is needed.

01-13 V/F Mode Select

[0] : Close Loop

R
ange [1] : Open Loop

0: make use of CT to estimate motor speed, enhancing accuracy
1: no estimation of motor speed; open loop control based on V/F curve.
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02- Motor parameters

02- 00 Motor No Load Current

Range [0~ [ (Patameter 02-01)-0.1] ]
02- 01 Motor Rated Current

Range [0.2~100]

02- 02 Motor Rated Slip Compensation
Range [0.0 ~ 200.0] (%)

02- 03 Motor Rated Speed

Range [0~39000]

When the load causes the actual motor speed to be reduced below the speed set by inverter output frequency
(Slip) , parameter 02-02 Slip compensation can be used to correct the
speed.

Output Current-(02-00)
(02-01)-(02-00)

Slip compensation boost= x(02-02)xRate motor slip

Motor slip= Motor synchronization speed - Motor Rated Speed

Motor synchronization speed-Rated speed
Motor synchronization speed

(02-02)approximate Value=

Motor synchronizationspeed (Markedionthe motor nameplate)

120
Motor Polés

Motor synchronization speed(RPM)= xMotoriwrate frequency(50/60Hz)

: : <\ 120
Example: 4 poles, 60Hz induction motor synchrenization speed:Tx 60=1800(RPM)

s*Note: 02- 00/02- 01 differs with the inverter capacities (13- 00),It should be regulated according to actual
conditions.

02- 04 Motor Rated Voltage
Range [200V: 170.0~264.0 / 400V: 323.0~528.0]
02- 05 Motor Rated Power
Range [0.1~37.0]
02- 06 Motor Rated Frequency
Range [0~650.0]
02- 07 Motor Pole Number
Range [2~ 16]
02-14 Auto Tune

[0] : Disable
Range

[1] : Enable
02- 15 Stator Resistance Gain
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Range

02- 16 Rotor Resistance Gain

Range

> In vector mode, selected by parameter 00-00= [1] , set the motor name plate data in parameters
02-01, 02-03~02-06 then activate the out auto tune function by setting parameter 02-14 = 1.

»  Auto tune function will set the inverter to run with the specific motor connected to obtain the best
motor performance.

»  During the Auto tune. “AT” will be displayed on the inverter and there will be an automatic motor
parameter mearurments which will be stored in parameters 02-15~02-16.

»  After successful auto tune function the display will return to command frequency display. Parameter
02-14 will reset to 0.

»  Auto tune function must be carried out again if the motor is replaced.

03- External Digital Inputs and Relay Output Functions

03- 00 Multifunction Input Term. S1

03- 01 Multifunction Input Term. S2

03- 02 Multifunction Input Term. S3

03- 03 Multifunction Input Term. S4

03- 04 Multifunction Input Term. S5

03- 05 Multifunction Input Term. S6

[0] :Forward/Stop Command---------------- (Parameters 00- 02/00-03=1& 00-04)
[1] :Reverse/Stop Command---------------- (Parameters 00- 02/00-03=1& 00-04)
[2] :Preset Speed"@ ( Parameter (5- 02))

[3]) :Preset Speed 1------3-%-------remmem ————- ( Parameter (5-03))

[4] :PresetiSpeed 2---s57-0----------m-mm ————- ( Parameter (5-05))

[5)Preset Speed 3-2----=-------------mmm - ( Parameter (5:09))

[6]7JOG Fofward Command----------=- ( Parametersi00-18~00-20)

[7] :JOG\Reverse Command------------ (‘Parameters“00-18~00:20)

[8]1%Up " Command--------- ( Parameters 00- 05/00- 06=4&.03-06/03-07)

[9) :Down Command-----( Parameters 00 05/00- 06=4& 03-06/03-07)

[10] : 2" Acc/Dec Times

[11] : Disable Acc/Dec

[12] : Main/ Alternative.Run Soureg, Select----( Parameters 00- 02/00- 03)

[13] : Main/ Alternative’Frequency Command Select----( Parameters 00- 05/00- 06)
[14] : Rapid Stop (contrelled deceleration stop)

[15] : Base Block (Coast to stop)

Range

[16] : Disable PID Function ---------- ( Parameter Goup10)
[17] : Reset
[18] : Enable Auto Run Mode----------- ( Parameter Goup6)

[19]) : Speed Search

[20]) : Energy Saving(V/F)

[21] : Reset PID integral value to Zero

[22] : Counter Input

[23] : Counter Reset

[24]) : PLC Input

[25] : Pulse Input-Width Measure (S3)

[26] : Pulse Input-Frequenct Measure (S3)

[27] : Enable KEB Function

[28]) : Fire mode function (Valid for software issued after rev. 1.1)

Set up examples and descriptions for Parameters 03-00 to 03-05 are noted in the following pages
sections 1 to 13.
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1. For setting parameters 03- 00~03- 05 to [0, 1] External Run/Stop Control, refer to 00- 04.

1A) 2-wire method. Mode 1.

Example: FWD/STOP and REV/STOP from two inputs ( S1&S2)
S2:03- 01= [1] (REV/STOP);

Set 00- 04= [0] ; S1:03- 00= [0] (FWD/STOP);

— o4 S1(FWDISTOP)
" o4 S2(REVISTOP)
COoM
E510
Hz
FWD \
T
REV
s1 ON OFF
s2 OFF ON

sd\ote: If both forward andsteverse commtands are ON, it will be treated as a STOP.

1B) 2-wire methadMode 2.

Example: RUNISTOP and*REV/FWD from two inputs (S1&S2)
Set 00- 04= [1] ; S1#03-00= [0] (RUN/STOP); S2:03- 01=+[1} (REV/FWD);

DS (RUN /STOP)
L% AY s2 (REVIFWD)
cOM
E510
Hz
FWD \
>
REV
s1 ON OFF
S2 OFF ON

1C) 3-wire method.

Example:- Two separate push buttons for RUN & STOP and two position switch for FWD/ REV
Set 00- 04 =2.( 3 wire control mode), then terminals S1, S2 and S3 are dedicated to this function and

Preset selections for parameters 03-00, 03-01 and 03-02.are not relevant.
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2. 03- 00~03- 05= [5, 4, 3, 2] Preset speed selections

Hz

S1

S2

S3

—0 J;o—<
T

FWD

AN

S1(RUN)

S2(STOP)
S3(FWD/REV)
COM

E510

on

REV

v

ON

OFF

OFF

ON

Combination of any four termjnals.from S1+ $6 can be used to select preset speeds 0 to 15 according to

the table below.

Preset speed 0-15 andithe relatedsacceleration/decelerating times should be set in parameter group 5.
For example_timing, diagranrrefer to Group 5 description

Functionssetting and state of any four (A, B, C{D) of
Preset terminal S1 ~ S6 . .
speed terminal terminal terminal terminal Frequency | Acc-time | Dec-time
A=5 B=4 c=3 D=2

speed 0 OFF OFF OFF OFF 05- 01 05- 17 05-18
speed 1 OFF OFF OFF ON 05- 02 05- 19 05-20
speed 2 OFF OFF _olON OFF 05- 03 05-21 | 05-22
speed 3 OFF OFF "~ OoN ON 05- 04 05-23 | 05-24
speed 4 OFF ON OFF OFF 05- 05 05- 25 05-26
speed 5 OFF ON OFF ON 05- 06 05- 27 05-28
speed 6 OFF ON ON OFF 05- 07 05- 29 05-30
speed 7 OFF ON ON ON 05- 08 05- 31 05-32
speed 8 ON OFF OFF OFF 05- 09 05- 33 05-34
speed 9 ON OFF OFF ON 05-10 05- 35 05-36
speed 10 ON OFF ON OFF 05- 11 05- 37 05-38
speed 11 ON OFF ON ON 05- 12 05- 39 05-40
speed 12 ON ON ON ON 05-13 05-41 05-42
speed 13 ON ON ON ON 05- 14 05- 43 05-44
speed 14 ON ON ON ON 05- 15 05- 45 05-46
speed 15 ON ON ON ON 05- 16 05- 47 05-48
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3. 03- 00~03- 05= [6, 71 Forward/ Reverse JOG

When an input terminal is set to function [6] and is turned on, inverter will work in jog forward mode.
When an input terminal is set to function [7] and is turned on, inverter will work in jog reverse mode.
Note: If jog forward and jog reverse function is enabled at the same time, inverter will enter stop mode.

4. 03- 00~03- 05= [8, 91 UP/DOWN

When an input terminal is set to function [8] and turned on ,frequency command will increased according
to the UP/DOWN and increment/decrement step set in parameter 03-06.

If the input is kept on continuously, the frequency command increases accordingly until the upper
frequency limit is reached.

When an input terminal is set to function [9] and is turned on , frequency command decreases according
to the UP/DOWN increment/decrement step set in parameter 03-06.

If the input is kept on continuously, the frequency command decreases accordingly and in relation to
settings for parameter 03-06 and 3-07 until Zero speed is reached.

Refer to group 3 parameter description.

*Note: The UP/DOWN target frequency is determined by the time that the signal is kept on, including the
acceleration /deceleration time.
5. 03- 00~03- 05= [10] 2" Acc/Dec time
When an input terminal is set to function [10] and is turned on ,the actual acceleration and deceleration
time will be according to the time for 2" Accel/Decel set in parameters 00-16 and 00-17.
if the input is turned off, the acceleratiomand deceleration times will be according to the default accel/decal
1 set in parameters 00-14 & 00:15.
Example: 00-12 (Frequeney,upper limit)=50HZ(Defaults)

03-00 (Termina S1)=8

03-067(up/down fregquency step)=0

Q0-14 (accelerating time 1)=5S

00-16 (accelerating time 2) =10S(Defaults)
When sl is ON for'5 s, the actual accelerating time of inverterdWwill'be 2.5s.
Explain:

Hz
50Hz

( Frequency
upper limit)

0 10s(accelerating T
Diagram a time 2)

Diagram a: Target frequency is determined by the Frequency upper limit, the on-time and accelerating
time 2..

upper frequncy _ 50Hz
acceleranting time2 X on-time of S1 = "45g

Target frequency = X 5S=25Hz

4-38



Hz

50Hz(upper
frequency)

25Hz( target

frequency)
0 Actual 5S(accelerating T
Diagram b accelerating time 1)
time 1

Diagram b: The actual accelerating time :
target frequency 25Hz

x accelerating time 1= x5S = 2.55
upper frequency 50Hz

actual accelerating time =

6. 03- 00~03- 05= [11] Disable Acc/Dec function
When an input terminal is set to function [11] and is turned on, acceleration and deceleration function will

be disabled and the frequency at thedime is maintained. ( constant speed mode)
If the input is turned off , acceleration and degeleration function is enabled again.

For an example see the following.diagram:

Accel/Decel' & Enable/Disable timing diagram using terminal S1 and parameter 03-00 = 11.

Hz
RUN T
Command RUN STOP
S1 ON OFF ON | OFF

7.03- 00~03- 05= [12] Main// Alternative Run Source Select

When an input terminal is set to function [12] and is turned on, the run command source is according to
parameter 00-03(Alternative Run source).If the Input is off it will be according to 00-02 ( Main run source).
8. 03- 00~03- 05= [13] Main/ Alternative Frequency Source Select

When an input terminal is set to function [13] and is turned on, the frequency source is according to
parameter 00-06(Alternative Frequency source).If the Input is off it will be according to 00-05 ( Main
Frequency Source).

9. 03- 00~03- 05= [14] Rapid Stop (controlled deceleration stop)

When an input terminal is set to function [14] and is turned on , inverter decelerates to stop according to
deceleration time 2.

10. 03- 00~03- 05= [15] Base Block (Coast to stop)

When an input terminal is set to function [15] and is turned on, inverter output is turned off.

4-39



11. 03- 00~03- 05= [16] Disable PID Function

When an input terminal is set to function [16] and is turned on, PID functions is disabled, if it is turned off,
PID function is enabled again.

12. 03- 00~03- 05= [17] Reset

When a failure that can be manually reset occurs ,turn on a terminal with function [171] , the failure will be
reset. (Same function as the Reset button on keypad).

13. 03- 00~03- 05= [18] Auto _ Run Mode

When an input terminal is set to function [18] , the programmable auto- sequencer function is enabled,

Refer to description of parameter group 6.

14. 03- 00~03- 05= [19] Speed Search Stop

When starting, the inverter detects the current speed of the motor, and then accelerates from the
current speed to target speed.

15. 03- 00~03- 05= [20] Energy-saving operation

FAN, PUMP or other high inertia loads need greater starting torque, but once the operational speed is
reached they need much less torque. In this mode the output voltage to the motor is reduced to match
the required torque demand, hence providing a saving in energy.

The output voltage gradually declines as the input is ON. It will gradually increase (to the original
voltage) when the input is OFF.

s*Note: The acceleration and deceleration speed of energy saving operation is the same as the speed
of speed search.

16. 03- 00~03- 05= [21] Reset PID Integral value to Zero

When input is engaged, PID integral value is reset to zero.

17. 03- 00~03- 05= [22] Counter nput

Use any of the multi-function inputs (S1 ~S6)and set the relevant parameter (03-00 ~03-05) to 22.
Count Status can be displayed.on the invérier by setting parameter 12-00 =8

Count display'set | c0000 c0001. c0002 c0003 . c0004 cO005'c0006+0007
by 12-00='8

Count Input A4 A 4 A A 'Y
Multi-function input

il
2ms

18. 03- 00~03- 05= [23] Counter Rését

Counter counts can be reset to 0 at any timexy using an external input connected to one of the

multi-function inputs (S1~S6) and by setting the relevant parameter (03-00 ~03-05) to 23.

19. 03- 00~03- 05= [24] PLC Input

When anyone of the extermal terminals S1 to S6 set to 24 and turned on, the PLC program inputs will be

enabled.

20. 03- 02= [25] Pulse Input-Width Measure (S3)

When 03-02=25, S3 is the input port of pulse width measurement functions. Parameters

setting and applying are as the followings:

00-05=7 (Pulsed Speed Contral )

03-27=0.01~0.20KHz (Pulse Input Frequency)

03-28=0.01~9.99  (lInverter Frequency _F= duty cycle * (00-12) *(03-28) Hz - and below the Frequency

Upper limit)

To adjust speed through pulse input duty cycle, set parameters as follows:

00-05=7; 03-02=25; 03-27=pulse input frequency; 03-28=1 (as per actual need)

When pulse input frequency is 200Hz, set 03-27=0.20 (must be correct). Along with the duty cycle of this

200Hz pulse input, inverter frequency is varied.
Example 1:

Pulse input frequency is 200Hz (03-27=0.20), duty cycle is 50%, frequency upper limit is 50Hz
(00-12=50.00), and 03-28=1
Inverter frequency is 50% x 50.00 x 1 = 25.00Hz
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Example 2:

Pulse input frequency is 100Hz (03-27=0.10), duty cycle is 30%, frequency upper limit is 50Hz
(00-12=50.00), and 03-28=2

Inverter frequency is 30% x 50.00 x 2 = 30.00Hz

Example 3:

Pulse input frequency is 100Hz (03-27=0.10), duty cycle is 15%, frequency upper limit is 650Hz

(00-12=650.00), and 03-28=5
Inverter frequency is 15% x 650.00 x 5 = 487.50Hz

Note: In this mode, the frequency range of pulse input is 0.01 kHz to 0.20 kHz.

21)03- 02= [26]) Pulse Input-Frequency Measure (S3)

When 03-02=26, S3 is the input port of the frequency measurement function. Parameters setting and
applying are as the followings:

00-05=7 (Pulsed Speed Control)

03-02=26 (S3 is the pulse input- frequency measurement)

03-28=0.01~9.99

(Inverter Frequency _F=f*(3-28) Hz, and below the Frequency Upper limit.

f: Pulse Input Frequency.)

To adjust speed through pulse input frequency, set parameters as follows:

00-05=7; 03-02=26; 03-28=1 (as per actual need); 03-27 is not used.

Along with the pulse input frequency, inverter frequency is varied.

Example 1:

Pulse input frequency is 20Hz, frequency upper limit is 50Hz (00-12=50.00), and 03-28=1
Inverter frequency is 20.00Hz

Example 2:

Pulse input frequency is 45HZ; frequency, upper limit is 50Hz (00-12=50.00), and 03-28=1
Inverter frequency is 45,00Hz

Example 3:

Pulse input frequency'is 55Hzgfrequency upper limit is 50Hz (00-12=50:00);and ©3-28=1
Inverter frequency is 50.00H2

Example 4:

Pulse input frequencyris 200Hz, frequency upper limit is 650Hz.(00-12=650.00), and 03-28=2
Inverter frequency'is 200 x 2 = 400.00Hz

Note: In this mode, the frequency range of pulse inputi$.0:01 kHz to 0.20 kHz.
X Pulse input can only select S3 and\when S34is: the terminal of pulse input, PLC output

ground need to connect to COM from<FM2.

When 03-02 = 25 (Pulse Input -pulse width measurement), input configuration has to be NPN.
When 03-02 = 26 (Pulse Input - frequency measurement), input configuration can be either NPN or
PNP.

22) 03- 00~03- 05= [27] Enable KEB Function

Once the KEB enable input is activated the decelleration time to stop will be according to parameter 07-14.
23) 03- 00~03- 05= [28] Fire Mode Function

Fire Mode function can be used for applications where following a fire it is necessary for a motor to
continue running, without interruption by the normal Inverter protection functions.

Example of such application is smoke extract fans used in buildings for fire evacuation.

A Caution

»  The correct use of this function is the responsibility of the installer of the fire safety system.
Teco will bare no responsibility for direct or indirect damages or loss incurred as a result of
use of this function.

»  When inverter damage is caused by use of Fire Mode, inverter will lose its warranty.
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Fire Mode function is enabled by setting parameter 08-17 = 1

»  The fire Mode function is activated by using one of the external multifunction inputs S1 to S6 and
setting the relevant parameter for the selected input by 03-00~03-05 = [28]

»  Fire mode can also be enabled by setting the functions of S1 to S6 by communication method.

» Once Fire Mode is activated following takes place:-

1. The operator panel indicates FIrE, and the FIrE will be recorded in inverter fault log.

2. The inverter will run at full speed up to the maximum of inverter running frequency as set in 00-12,
unless the main power is lost or cut off or the inverter itself breaks down.

3. When Fire Mode is activated, all protectional functions and alarms, such as ES, BB, OV, OC etc, will
be ignored. STOP key on the operator panel becomes ineffective.

4. To reset fire mode: turn power off, remove fire mode input signal, and power on.

03- 06 Up/Down Frequency Step

Range [0.00~5.00] Hz

Example: S1: 03- 00= [8] Up frequency command, S2: 03- 01= [9] Down frequency command,
03- 06= [A] Hz

Model: UP or DOWN input terminals are turned on for less than 2 sec, for every On operation frequency
changes by A Hz.

Hz A Actual output
frequency
AHz
T
S1 ON ON ON
S2 ON ON ON

Mode 2: If UP or DOWN input terminals are tufned on for more than 2 sec, the original UP/DOWN mode is
restored output frequency ramps up or downas long as the input is kept ON.

Maximum A
output
frequency
AH1
[,
e AH2
T
y -
>2Sec_ t1 o o .
. o >2Sec 2 o
S1 ON OFF
S2 OFF ON
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03- 07 Up/Down Keep Frequency Status after Stop Command

[0] : After a stop command in Up/Down mode, the preset frequency is held as the
inverter stops,and the UP/Down function is disabled.
[1] After a stop command in Up/Down mod, the preset frequency is reset to 0 Hz
as the inverter stops.
[2]: After a stop command in Up/Down mode,, the preset frequency is held as the
inverter stops, and the UP/Down function remains enabled.

Range

> 03-07= [0],When run signal is removed (Stop Command), the output frequency is stored in
parameter 05-01( Key pad Frequency).

> 03-07 = [0] In stop mode since frequency can not be increased or decreased from Up/Down
terminals then keypad can be used to change the frequency by modifying parameter 05-01.

> Set03-07= [1], In Up/down frequency mode inverter will ramp up from OHz on Run command and
Ramp down to 0 Hz on stop command.

03- 08 Multifunction terminals S1~S6 scan time

Range [1~200] 2ms

»  Multifunction input terminal On/Off periods will be scanned for the number of cycles according to the set
value in parameter 03-08. If the signal status for ON or OFF period is less than the set period it will be
treated as noise.

»  Scan period unit is 2ms.

» Use this parameter if unstable input signal is expected, however setting long scan time periods results in

slower response times.
s*Note: Terminal SF is for safety switch, SF can cut off the inverter voltage output.

03- 09 S1~S5 Input Type Selection NO & NC
[xxxx0] :S1 NO [xxxx1]) :S1 NC
Range [xxx0x]1 :S2NO [xxx1x]1 :S2 NC
[xx0xx 1.:S3:NO [xx1xx) :S3 NC
[x0xxx) :S4 NO [x1xxx] :S4 NC
[Oxxxx] :S5NO [1xxxx]1 :S5 NC
03-10 %, ['S6 Input Type Selection NO & NC A R
Range [xxxx0) :S6 NO  [xxxx1) :S6 NC
> “NO”: Normally’open, “NC”: Normallly closed. . Select as required
»  For selecting Normally Open (NO) or Normally Closed (NC) setthe relevant digit in parameter
03-09/03-10 to 0 or 1 as required.
» In order to enable parameters 03-09/03:10;.pleaseset03-20 = 1 (internal control) beforehand.
>  Set Parameter 03-09 first before youwuse the Parameters 00-02/00-03=1 to set the inverter run
mode to External multifunction inputs:
>  For example, to select S1,S2 as NC, while 'S3,54,S5 as NO, set 03-09 = 00011
03-11 Multifunction Output'ﬁelay RY 1 functions. (Terminals R1C,R1B, R1A)
03-12 Multifunction Output Relay RY 2 functions. ( Terminals R2B, R2A)
[0] :Run
[1] :Fault
Range [2] :Set Frequency within the preset range. (refer to 03-14)
[3):Set Frequency reached. As set by (3-13+3-14) -------------- (refer to 03-13/03-14)
[4] :Output Frequency Detection 1 (> 03-13) ---------- (refer to 03-13)
[5] :Output Frequency Detection 2 (< 03-13) ---------- (refer to 03-13)
[6] :Auto-restart
[7] :Momentary AC Power Loss ( refer to 07-00)

[8] :Rapid Stop ( Decelerate to Stop)

[9] :Base Block Stop Mode

[10] :Motor Overload Protection (OL1)

[11]) :Drive Overload Protection (OL2)

[12] :Over Torque Threshold Level (OL3)

[13] :Preset Current level Reached (refer to 03-15/03-16)
[14] :Preset Brake Frequency Reached ----- (refer to 03-17/03-18)
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[15] :PID Feedback Signal Loss
[16] :Single pre-set count (3-22)
[17] :Dual pre-set count (3-22~23)
[18] :PLC status indicator (00-02)
[19] :PLC control

[20] :Zero Speed

03-13 Frequency Reached Level

Range [0.00~650.00] Hz

03-14 Frequency Reached Detection Range (¥)
Range [0.00~30.00] Hz

Output relay RY function descriptions:

1) 03-11/03-12 = [0] . RY will be ON with Run signal.

2) 03-11/03-12 = [1] . RY will be ON with inverter Faults.

3) 03-11/03-12 = [2] . RY will be ON when Preset frequency (03-13) — Preset frequency Detection Range

(03-14) is reached.

When Output Freq. = Preset Freq. Reached Setting (03-13) - Preset Freq.
Reached Detection Range (03-14), Relay Output will be ON

Hz
Preset Freq. Reached A
Setting (03-13) > ‘
(03-13) - (03-14) gt [N
Output Freq. — 1 FWD | .

0 | REV / Time
.‘ ) J

(03-13) - (03-14) ) / Preset Freq. Reached

Preset Freq. Reached —p» -
Setting (03-13) Detection Range, (03-14)

_ Preset Freq. Reached Detection Range (03-14)

' RUN ' RUN

ON | ON |

Example: Sets 03:13=30 and 03-14=5, Relay will ON when, output frequency reached 25Hz to 30Hz.

Run Cemmand »

Relay Outputse——

4) 03-11= [3] .RY will be ON when preset frequéncy.level (83-13) +/- preset Frequency Detection Range
(03-14) is reached.
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When, Freq. Detection Range Lower Limit<Setting Freq.<Freq. Detection Range Upper Limit
And, Detection Range Lower Limit<Output Freq.<Freq. Detection Range Upper Limit,
Relay output will be ON (Allowable tolerance +0.01)

Hz A
Freq. Detection Range Upper Limit
Setting Freq. 2—» 7\ |
; - > \ J \/ /
(03-13)+(03-14) = / \ 2*Preset Freq. Reached Detection /
(03-13) Range (03-14)

Setting Freq. 1

(03-13)-(03-14) —» \ \ i /
/ FWD \Freq. Detection Range Lower Limit/ FWD \

O -—
Time
(03-13)-(03-14) —p
Setting Freq. 1 —» \ﬁ /
(03-13) » 2*Preset Freq.Reached Detection
q
(03-13)+(03-14) —» Range (03-14)

Setting Freq. 2

RUN RUN
RUN Command —»— \—‘ | RUN |

Relay Output —»——ION {W ON

5) 03-11= [4] . RY will be on as’séon as the output frequency > preset frequency reached Setting (03-13)

When Qutput Frequency>Preset Frequency Reached Setting(03-13),

HZA Relay output will be ON
Setting.Freq.—m»
©3-13) —» \
Output Freq. ===, FWD \
0 output Freq’ REV. / Time
:‘Setting Freq.—p!

(0313) - N b Y

Run Command J won ng

ON ON

Relay Output —p»——

6) 03-11= [5] . RY will be on as soon as the output frequency < Preset Frequency Reached Setting (03-13)

When Output Freq.<Preset Freq. Reached Setting (03-13),

HZA Relay output will be ON
Setting Freq. —»
(03-13) \
Output Freq. — FWD \

0 iOutput Freq. A REV / Time
| i 0313) N\

) /

iSetting Freq. —p»

RUN ! RUN
Run Command |

ON ON

Relay Output —p» ON
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7) 03-11/03-12= [20] Zero Speed
Off Output Frequency => Minimum Frequency (01-08,Fmin)
On Output Frequency < Minimum Frequency (01-08,Fmin)

A
Output
Frequency
01-08( Fmin)
»
Zero
Speed
OFF ON t
03-15 Preset output current reached
Range [0.1~15.0] A
03-16 Preset output lenst‘detection delay Time
Range [0.1~10.0)4 Sec

> 03-11= [13] RY1 will be'on as soon.as:the output current value > preset current setting (03-15).
» 03-15: Setting range (0.1~15,0‘/Amps ) as required according to the rated motor current.
» 03-16: Setting range (0.1>20:0) unit: seconds

03-15

03-11 RY output

03-17 Brake Release Level

Range [0.00~20.00] Hz

03-18 Brake Engage Level

Range [0.00~20.00] Hz
>  1f03-11=[14]

» In accelerating mode. RY will be ON as soon as the actual output frequency reaches the external

Brake release level set in parameter 03-17.
» In decelerating mode, RY will be OFF as soon as the actual output frequency reaches the external

Brake engage level set in parameter 03-18.
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Timing diagram for 03-17 < 03-18 is shown below:

Hz A
03-18
03-17
RUN TV

v RUN STOP
command
03-11=14 ON OFF
Timing diagram for 03-17 2 03-18 is shown below:
Hz

03-17

03-18 /

RUN T
Commandi‘ RUN STOP
03-11214 ON QOFF

03- 19 Reléy*@utput Status Type N\~

[0]1 :A (Normally open)
[1] :B (Normally close)

Range

»  When 03-19=0,
» When the set conditions of 03-11,03-12 are met, telay contact is closed, otherwise it will be open..
» When 03-19=1,
» When the set conditions of 03-11,03-12%are met ,relay contact will open,Otherwise it will be closed.
03- 20 Internal / External Multi-Function Input Terminal Selection
Range [0~631]
03- 21 Action to Set the Internal Multi-Function Input Terminals
Range [0-631]

Parameter 03-20 determines if external/ internal control for multi-function inputs S1-S6 is selected.
The corresponding contact is set to 1 when internal multi-tunction input is selected and it is set to 0
when the external one is selected.

The input selection is according to the decimal value set.

]| S6 S5 S4 S3 S2 S1
Binary 2° 24 23 22 2! 2°
Decimal 32 16 8 4 2 1
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The definition of bits in 03-20:
03-20=0 0 0 0 0 0 0: external control according to 03-00 to 03-05.
S6 S5 S4 S3 S22 Si 1: internal ON/OFF status control according to 03-21.

The definition of bits in 03-21:
03-21=0 0 O O O O 0: internal multi-function input terminal is OFF.
S6 S5 S4 S3 S2 S1 1. internal multi-function input terminal is ON.

For example, it is required to set the ON/OFF status of terminals S2, S4, S6 internally.

1. Set 03-20 = 42 (2+8+32) to select S2, S4, and S6, which is binary 101010.
2. Set 03-21 =10 (2+8), which is binary 001010, meaning S2 and S4 are ON.
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03- 22 Pre-set count 1
Range [0~9999]
03- 23 Pre-set count 2
Range [0~9999]

» The internal counter function can be used to count external pulses and activate RY1 & RY2 output
relays to indicate the pre-set counts reached set in parameters 03-22 & 03-23.

> Internal counter counts can be checked against a single pre-set value or a dual pre-set value.

» For single pre-set count, set parameter 03-22 to the required pre-set count.

To activate relays RY1 or RY2 for a single pre-set count set parameter 03-11 (RY1) or 03-12 (RY2)
as required to 16.

Pulse inputs at the selected terminal will increment the internal counter until the pre-set count in
parameter 03-22 is reached then the selected Ryl or Ry2 relay will be turned ON.

Removing the input signal when the pre-set count is reached the counter is reset to zero and the
selected relay will be turned off.

» For Dual pre-set count, set 03-23 to turn ON the selected relay and Set parameter 03-22 to turn
off the selected Relay.

To activate relays RY1 or RY2 for a Dual pre-set count set parameter 03-11 (RY1) or 03-12 (RY2)
as required to 17.

Pulse inputs at the/selected terminal will increment the internal counter until the pre-set count in
parameter 03-23'is reachedithen the selected Ryl or Ry2 relay willbe turned ON. Then as the
pulse input is'continuedjthe counts will be incremented until the pre-set eount set in parameter
03-22\is-reached as soon as the input pulse is removed the/counter is restto zero and the selected
Relay is turngdieff.

03-22 pre-set value must be = pre-set value{of 03-23

= Example diagram for single&dual‘preset countsiusing RY1&RY?2

I
Count display  C0001 0002 0003 60004 -C0000 C0001 C0002 C0003
set by
parameter
12-00=00008

—
-<—

The width of the trigger
! signal should be large

Dual preset-count set by parameter 03- than 2ms

11=17 (RY1) and 03-22=4 , 03-23=2 |

Single preset-count set by parameter
03-12=16 (RY2) 03-22=4
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03- 24 Output Under Current Detection
Range [0] :disable

[1] :enable
03- 25 Output Under Current Detection Level
Range [5%~100%1]
03- 26 Output under Current Detection Delay Time
Range [0.0~50.0s1]

When 03-24 = 1, if output current is less than under current detection level, for a preset time 03-26
then ud-C fault will be displayed.

03- 27 Pulse Frequency
Range [0.01~0.20]

03- 28 Pulse Frequency Gain
Range [0.01~9.99]
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04- External Analog Signal Input / Output Functions

04- 00 Analog Voltage & Current Input Selections Al1/AI2
All Al2
Range [0] : 0~10V (0~20mA)  0~10V (0~20mA)

[1] : 0~10V (0~20mA)  2~10V (4~20mA)
[2] : 2~10V (4~20mA)  0~10V (0~20mA)
[3] : 2-10V (4~20mA)  2~10V (4~20mA)

» Use JP2/JP3 to set analog signal type to voltage or current input. Parameter 04-00 must be set
according to JP2/JP3 setting.

» Analog input scaling formula as shown below.

B Current Input Mode

Al (0~20mA) : F (Hz) = M) | (00-12)
20(mA)

| —4(mA)

Al (4~20mA) : F (Ho)=— )

x(00-12),1> 4

B Voltage Input Mode

_ . _V(v)
Al (0~10V) : F (Hz) 100

% (00-12)

AI2~10V) : F (H)= 22N, 59 o) vs 2

10—-2(v)
04-01 | Al Signal Verification Scan Rate A\ Y AWV
Range {1~200] 2msec
04- 02 AW Gain ~A\¥ XV
Range [0~ 10001 %
04- 03 All Bias AN Cdd
Range [0~ 1001 %
04- 04 All Bias Selection * ¢t
Range [0] : Positive [1] aNegative
04- 05 All Slope -
Range [0] : Positive [1] : Negative
04- 06 Al2 signal verification Scan Rate
Range [1~200] 2msec
04- 07 Al2 Gain
Range [0~ 1000] %
04- 08 Al2 Bias
Range [0~100] %
04- 09 Al2 Bias Selection
Range [0] : Positive [1] : Negative
04-10 Al2 Slope
Range [0] : Positive [1] : Negative

» Set 04- 01 and 04- 06 for analog signal verification.

Inverter reads the average values of A/D signal once per (04- 01/04- 06 x 2ms). Set scan intervals according
to the application and with consideration for signal instability or interference effects on the signal by external
sources. Long scan times will result in slower response time.
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All.Analog Voltage input scaling examples by adjusting Gain, Bias & Slope parameters (04-02~04-05)

(1) Positive Bias type (04-04= 0) and effects of modifying Bias amount by parameter 04-03 and Slope type
with parameter 04-05 are shown in Fig 1&2.

Figurel: Figure2:
04-02 |04-03 |04-04 |04-05 04-02 | 04-03 | 04-04 | 04-05

A | 100% 50% 0 0 C |100% 50% 0 1
B | 100% 0% 0 0 D |100% 0% 0 1

04-03  nz 04-03 Hz

. A i A
Bias Upper Bias
100% 60HZ e g Frequency 100% 60HZ
A C
50% 30Hz 50% 30HZ |- Ny
B D
0%  OHz | > 0%  OHz >
ov 5v 10v V

oV 5V 10V V

(2)Negative Bias type and effects of modifying Bias amount by parameter 04-03 and Slope type with
parameter 04-05 are shown in Fig 3&4.
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Figure3: Figure4:
04- 02 |04-03 04- 04 |04-05 04- 02  |04- 03 04- 04 04- 05
E | 100% 20% 1 0 F | 100% [ 50% 1 1
HzZ K Hz A
60H2 Upper 60KZ Upper
Frequency Frequency
30HZ f gl 2 10] ™ g .
04-03 04-03
Bias E Bias F
-0% OHz > 0% OHz >
2V 5v 10V V 5v  10v V
-50% T -50% =
-100% -+ -100% -



(3)Offset bias set to 0% (04-03) and effect of modifying Analog Gain ( 04-02), Bias type ( 04-04) and

slope type( 04-05) are shown in shown Fig 5&86.

Figure5:
04-02 |04-03 |04-04 |04-05
A' | 50% 0% 0/1 0
B' | 200% 0% 0/1 0
Hz A
60Hz Upper
B'/ Frequency
30Hz A
OHz k -
ov 5v 10v V

(4) Various other examples of analog input scaling and modification are shown in following figures 7,8,9 & 10.

Figure7:

04-02 |04-03 |04-04 |04-05
a | 50% 50% 0 0
b | 200% 50% 0 0
04-03 H7 A
bias U \
100% 60Hz ppe

Frequency
37.5Hz

50% 30Hz
0% OHz 1 >

ov 5v 10V V
Figure9:

04-02 |04-03 |04-04 |04-05
el 50% 20% 1 0
f | 200% 20% 1 0

Hz A
60Hz Upper
Frequency
f

04-03 18.26Hz |-
bias
-0% OHz >

1V 4v wov Vv

-50% +

-100% -+

Figure6:
04- 02 04-03 | 04-04 | 04-05
C'| 50% 0% 0/1 1
D'| 200% 0% 0/1 1
Hz
60Hz Upper
Frequency
Cl
30Hz
D'
OHz

>
ov 5v 10v V

Figure8:

04-02 | 04-03 | 04-04 | 04-05
c| 50% 50% 0 1
d | 200% 50% 0 1
04-03 7
bias U
100% 6062 pper

Frequency
37.5Hz
50%~ 30HZ
0% OHz —
ov 5v 10v V
Figurel0:

04-02 | 04-03 | 04-04 | 04-05
g| 50% 50% 1 1
h| 200% 0% 0 1

Hz
60Hz Upper
Frequency
04-03
bias
oo 1812 ',
2V 5v 10v V
-50% -
-100% -
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04-11

Analog Output (AO) Function Selection.

Range

[0] :Output Frequency
[1] :Frequency Command
[2] :Output Voltage

[3] :DC Bus Voltage

[4] :Output Current

Example: Set 04-11 required according to the table below.

A

4-11
0 A Xmax
1oV upper frequency
0
A [0} Output frequency limit
. upper frequency
1
5y [11 Frequency Setting limit
Motor Rated
[2] Output volt
Htputvottage Voltage
220V: 0~400V
0 3 DC Bus Vol
xmai2 Xmax( 0411 o | 8] C Bus Voltage 440V: 0~800V
[4) Output current rateq current of
inverter
04-12 AO Gain_ AV .
Range [0 ~.2000] %
013 [ACBles A\ O P
Range [0 ~ 100\%
04-14 | AO_Bias Selection XAV N\
Range [0] : positive [1] : Negative
04-15 AD Slope AY W
Range [0] : positive [1]Negative
04-16 F-Gain NS
Range [0] : Invalid [1] : Efféctive

» Select the Analog output type for the multifunction analog output on terminal (TM2) as required by
parameter 04-11. Output format is 0-20V dc.
The output voltage level can be scaled and modified by parameters 04-12 to 04-15 If necessary.

» The modification format will be same as the examples shown previously for Analog Voltage Input (All)

parameters 4-02 to 4-05.
Note: the max output voltage is 10V due to the hardware of the circuit.
Use external devices that require a maximum of 10V dc signal.

» F-Gain Functions:

F- Gain function provides the facility for setting the frequency reference to more than one inverter set by a
master potentiometer then the master frequency can be scaled by three individual potentiometers for each

inverter as show in the diagram below.

To use this function set Parameter 04-16=1 and set parameter 00-05 =2 (external Analog input All) and Al2

will be the scaling potentiometer.
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A

0-100Hz

10V  All A2 AGND .
Ratio A

I

B

0-200Hz

All Al2  AGND

I

Ratio

C

B

0-50Hz

1oV All Al2  AGND | Ratio C

[

Master

v

Parameter Preset:
A B C
00-05=2 00-05=2 00-05=2
00-12=100 00-12=200 00-12=50
04-16=1 04-16=1 04-16=1
Frequency , B 200Hz————x
upper limit
( Hz)
A 100Hz—
B
C b50Hz A
A
C
P Analog Input Signal N g 3 7
. 5 & o
0O > w

Master
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05- Preset Frequency Selections

05- 00 Preset Speed Control mode Selection
Range [0] : Common Accel/Decel
[1] : Individual Accel/Decel for each preset speed 0-15
05- 01 Preset Speed 0 (Keypad Freq)
05- 02 Preset Speed 1
05- 03 Preset Speed 2
05- 04 Preset Speed 3
05- 05 Preset Speed 4
05- 06 Preset Speed 5
05- 07 Preset Speed 6
05- 08 Preset Speed 7
05- 09 Preset Speed 8
05- 10 Preset Speed 9
05- 11 Preset Speed 10
05- 12 Preset Speed 11
05- 13 Preset Speed 12
05- 14 Preset Speed 13
05- 15 Preset Speed 14
05- 16 Preset Speed 15
Range [0.00 ~ 650.00] Hz
05-17 Preset Speed 0 Acceleration time
05-18 Preset Speed Q Decelération time
05-19 Preset Spe YeCeleration time
05- 20 Preset 1 Deceletation time
05- 21 Presﬂ%gge leration time .
05- 22 Spee eleration time €\
05- 23 eset S Acceleration time 2 W ™
05- 24 Pre peed 3 Deceleration time E\ N A
05- 25 Preset Speed 4 Acceleration time . &Y o 7
05- 26 B@set Speed 4 Deceleration time {\" f; x>
05- 27 Preset Speed 5 Acceleration t b’}\" \/\"
05- 28 Preset Speed 5 Deceleratlo‘g\ﬁg
05- 29 Preset Speed 6 Acceler&ﬂgﬁ"flmg\\\
05- 30 Preset Speed 6 DeCeletation_timée~
05- 31 Preset Speed 7Acceleratioh'time
05- 32 Preset Speed 7 Deceleration time
05- 33 Preset Speed 8Acceleration time
05- 34 Preset Speed 8 Deceleration time
05- 35 Preset Speed 9Acceleration time
05- 36 Preset Speed 9 Deceleration time
05- 37 Preset Speed 10Acceleration time
05- 38 Preset Speed 10 Deceleration time
05- 39 Preset Speed 11Acceleration time
05- 40 Preset Speed 11 Deceleration time
05- 41 Preset Speed 12Acceleration time
05- 42 Preset Speed 12 Deceleration time
05- 43 Preset Speed 13Acceleration time
05- 44 Preset Speed 13 Deceleration time
05- 45 Preset Speed 14Acceleration time
05- 46 Preset Speed 14 Deceleration time
05- 47 Preset Speed 15Acceleration time
05- 48 Preset Speed 15 Deceleration time
Range [0.1~3600.0] Sec
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> When 05- 00 = [0] , Accel /Decel 1 or 2 set by parameters 00-14/00-15 or 00-16/00-17 apply to all
speeds.

> When 05-00=[1] , When 05- 00 = [1] Individual Accel/Decel apply to each preset speed 0-15.
Parameters 05-17 to 05-48.

» Formula for calculating acceleration and deceleration time:

Time of Accell or 2 x Preset Frequency

Max Frequency
Time of Accell or 2 x Preset Frequency

Max Frequency

Actual Acc time=

Actual Dec time=

» Maximum output frequency = parameter 01-02 when programmable V/F is selected by 01- 00= [18]

» Maximum output frequency = 50.00 hz or 60.00 hz when preset V/F patterns are selected
by 01- 00# [18]
Example : 01- 00# [18]) ,01- 02= [50] hz, 05- 02= [10]) hz(preset speedl),
05-19= [5] s(Acc-time),05-20= [20] s(Dec-time)
05-19 x10(Hz) _

Preset speed 1 Actual Acc time = 01-02 =1(s)
Preset speed 1 Actual Dec time = (05_%(;_)_X32()(HZ) =4(s)

Multi speed run/stop cycles with Individual accel/decel times. 05-00= [1]
Two modes are shown below:-
Model = On/Off run command
Mode2= Continuous run’command
Model Example:
00- 02={[1 ] (External Run/Stop Control).
00%04=:[1] (Opetation Mode: Run/stop-forward/reverse).
S1: 03- 00=,k0] (RUN/STOP )
S2: 03-01=*[0] (Forward/Reserve)
S3: 03- 02= [2] (Preset speed 1)
S4: 03- 03= [3] (Preset speed 2);

YV VYV V

A
05-03
o0y FWD
Preset
05-01 speed2
"/ preset! \ [ + 1\ ...
speedl
Preset
speed0
-« »- - -« » -«-> T
a b c d e f
RUN
command RUN STOP RUN STOP RUN STOP
S2 OFF
s3 ON \ OFF
sS4 OFF | ON

When the run command is On/Off, acceleration and deceleration times for each cycle can be calculated as
below:- time unit is in seconds.
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- (05-17)x(05-01) _ (05-18)x(05-01) __ (05-19)x(05-02) . _ (05-20)x(05-02)
- 01-02 T 01-02 T 01-02 . 01-02 7
Unit (sec)

Mode2 Example. Continuous run command.

Set S1 for Continuous Run

Set S2 For Forward /Reverse direction selection

Set multi function terminals S3,54 & S5 for setting three different preset speeds

YV V V V

Hz A
05-03
05-02 Preset
speed2 05-04 FWD
Preset 05-06
05-01 speedl Preset
> speed3/ \  fi I\ L.
Preset
Preset speed5
speed0
. ! >
> > > > <> > > T
a b c d e : 05-05 ih il
| f (Preset:g !
' 'speed4 !
RUN RUN STOP
comman

S2 OFF ON
S3 OFF ON OFF ON OFF ON ON
sS4 OFF OFF ON ON OFF OFF OFF
S5 OFF OFF OFF OFF ON ON OFF

When the run command is continuous, acceleration and deceleration times for each segment can be
calculated as below:-

. (05-17)x(05-01) (05-19)x[(05-02)—(05-01)] __ (05-21)x](05-03)~(05-02)]

1b:

01-02 01-02 01-02
4 - (05-24)<](05-03)~(05-04)] __ (05-26)x(05-05) _ _ (05-25)x(05-05)
- 01-02 T 01-02 T 01-02 ’
_ (05-28)x(05-05) __ (05—27)x(05-06) _ (05—28)x(05—06) _
g= 01-02 ,h= 01-02 , 1= 0102 Unit (sec)
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06- Auto Run(Auto Sequencer) Function

06- 00 Auto Run( sequencer) mode selection
[0] :Disabled
Range [1] :Single cycle (Continues to run from the unfinished step if restarted).

[2] :Periodic cycle. (Continues to run from the unfinished step if restarted).
[3] :Single cycle, then holds the speed of final step to run.

(Continues to run from the unfinished step if restarted).
[4] :Single cycle. (Starts a new cycle if restarted).
[5] :Periodic cycle. (Starts a new cycle if restarted).
[6] :Single cycle, then hold the speed of final step to run.

(Starts a new cycle if restarted).

Frequency of the step 0 is set by parameter 05-01 keypad Frequency.

06- 01 Auto _ Run Mode Frequency Command 1

06- 02 Auto _ Run Mode Frequency Command 2

06- 03 Auto Run Mode Frequency Command 3

06- 04 Auto Run Mode Frequency Command 4

06- 05 Auto Run Mode Frequency Command 5

06- 06 Auto _Run Mode Frequency Command 6

06- 07 Auto _ Run Mode Frequency Command 7

06- 08 Auto _ Run Mode Frequency Command 8

06- 09 Auto Run Mode Fréguency Command 9

06- 10 Auto _Run ModéFrequency Command 10

06- 11 Auto _‘%ﬁnﬁy Command 11

06- 12 Auto ode%e y Command 12

06- 13 )% Run equency Command 13 N
06- 14 '\% Ru‘& Frequency Command 14 A\ \é‘

06- 15 \“ Auto‘&in Mode Frequency Command 15Af\v( . )
Range [0.00"~ 650.00] Hz

06- 16 Auto_ Run Mode Running Ti S;éﬁ‘ihgo,&/\
06- 17 Auto_ Run Mode Running '({;RS ’L")
06- 18 Auto_ Run Mode Running.Time Seftin

06- 19 Auto_ Run Mode m%g Ti eY,émngs
06- 20 Auto_ Run Mode RunmrJ ﬂ\%e Setting4
06- 21 Auto_ Run Mode RugnM Time Setting5
06- 22 Auto Run Mode Runﬁing Time Setting6
06- 23 Auto Run Mode Running Time Setting7
06-24 Auto Run Mode Running Time Setting8
06-25 Auto_ Run Mode Running Time Setting9
06-26 Auto_ Run Mode Running Time Setting10
06-27 Auto_ Run Mode Running Time Setting11
06-28 Auto_ Run Mode Running Time Setting12
06-29 Auto_ Run Mode Running Time Setting13
06-30 Auto_ Run Mode Running Time Setting14
06-31 Auto_ Run Mode Running Time Setting15
Range [0.00 ~3600.0] Sec

06- 32 Auto_ Run Mode Running Direction 0

06- 33 Auto_ Run Mode Running Direction1

06- 34 Auto_ Run Mode Running Direction2

06- 35 Auto_ Run Mode Running Direction3

06- 36 Auto_ Run Mode Running Direction4

06- 37 Auto_ Run Mode Running Direction5
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06- 38 Auto_ Run Mode Running Direction6
06- 39 Auto_ Run Mode Running Direction?
06- 40 Auto_ Run Mode Running Direction8
06- 41 Auto_ Run Mode Running Direction9
06- 42 Auto_ Run Mode Running Direction10
06- 43 Auto_ Run Mode Running Direction11
06- 44 Auto_ Run Mode Running Direction12
06- 45 Auto_ Run Mode Running Direction13
06- 46 Auto_ Run Mode Running Direction14
06- 47 Auto_ Run Mode Running Direction15
Range [0] : STOP [1] : Forward [2] : Reverse

VV VYV VY

Auto Run (sequencer) mode has to be enabled by using one of the multifunctional inputs S1 to S6 and
setting the relevant parameter 03-00 to 03-04 to selection [18] .

Various Auto Run (sequencer) modes can be selected by parameter (06-00) as listed above.

15 Auto Run (sequencer) modes can be selected by parameters (06-01~06-39)

Auto Run frequency commandsl to 15 are set with Parameters (06-01 ~ 06-07),

Sequence run times are set with parameters (06-17 ~ 06-23)

FWD/REYV Direction for each sequence can be set with parameters (06-33 ~ 06-39).

Auto sequence 0, frequency is set from keypad by parameter 05-01, sequence run time and direction
are set by parameters 06-16 and 06-32.

Auto RUN ( Auto Sequencer) examples are shown in the following pages:-

Example 1. Single Cycle (06- 00=dy4)
The inverter will run for a single fulbcycle based on the specified number of sequences, then it will stop. In
this example 4 sequencesareset, three'in forward direction and one in Reverse.

Auto Run Mode 06- 00=.[1) (or [4]) ),

Frequency 05-04= [15) Hz, 06- 01= [30] Hz, 06- 02={[50] Hz, 06- 03= [20] Hz
Sequence Run Time«06-16=[20] s, 06-17= [25])'s, 06-18=[30] s 06-19= [40] s,
Direction 06-32= [1] , 06-33=[1] , 06:34= [ 1] (EWD), 06-35= [2] (REV),

Unused Sequence Parameters  06-04~ 06-15= [0} HZ» _06-20~06-31=[0])s’06-36~06-47=[0]

Hz
06-02

06-01

05-01

v

Y

06-16! [06-17 06-18 06-0

Y

06-19

RUN
command 4 RUN \;

S1to S6 auto

run enable ON
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Example 2: Periodic Cycle Run.

Mode: 06- 00= [2] or [5]

The inverter will repeat the same cycle periodically.

All other Parameters are set same as Example 1. shown above

Hz A
06-02 06-02
06-01 06-01
05-01 05-0&
» > > »- » > T
06-16 06-17 06-18 06-0‘ 06-16 06-17 06-18 / 06-03
06-19 06-19
RUN

Command RUN

S1to S6 auto

Run enable ON L

Example 3. Auto_Run Mode for Single Cycle 06-00= [3 or 6]

The speed of final step will be held to rén,
Auto Run Mode 06- 00 = 3] (or [6]),

Frequency 05- 01="[15] Hz, 06-01= [30] Hz, 06-02= [50] Hz, 06- 15= [20] Hz,
Sequence Run Time 06-16= 120] s;\ 06917= [25] s, 06-18= [30] s,  06-31= [40] s,
Direction 06-32= [1) 06-33= [1], 06-34= [1],-0647=1[1] (FWD),
Unused Sequence Parameters«06-04~06- 15= [0] Hz , 06-19~06-30=NF0] s ,¥06-35~06-46 = [0]
Hz A
06-02
06:01
06-15
05-01
> e > > T
06-16 06-17 06-18 06-31
RUN
CommanL‘ RUN
S1to S6 auto run‘ RUN
enable |

Example 4&5 .
Auto_Run Mode 06-00= [1~3] . After a restart, it continues to run from the unfinished step.
Auto_Run Mode 6- 00= [4~6] . After a restart, it will begin a new cycle.
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06- 00 1~3 4~6
Run Run
_ Comman(ﬂ un | stop un Command | run | stop | run
[&] H H H H
c ' ' Output
S Output : i Frequency i i :
Z | Frequency g g i i begin a new cycle
i : ; : :
5
s
3 i [ Continue running from
: unfinished step >

» ACC/DEC time in Auto run mode will be according to the setting of 00-14/00-15 or 00-16/00-17.
»  For Auto sequence 0.The run frequency will be according to keypad frequency set by parameter
05-01.Parameters 06-16 and 06-32 are used to set the sequence Run time and Run direction.

07- Start/Stop Command Setup

07- 00 Momentary power loss and restart
Range [0] :Momentary Power Loss and Restart Disable
[1] :Momentary Power Loss and Restart Enable

> If the input power supply dué.té sudden increase in supply demand by other equipment results in
voltage drops below the undervoltage.level, the inverter will stop its output at once.

> When 07-00 = [0] «On'power I0ss, the inverter will not start.

> When 07-00& {1} .Aaftenaimomentary power loss, inverter will restart'with half frequency before

power 10sS, and there is\ne‘limitation on number of restarts.

» On power’loss, asglong as the inverter CPU power is not campletely losty the' momentary power loss
restart will beeffective, restart will be according to setting:of parameters’00-02 & 07-04 and status of
External run switch.

Caution:- After any power loss if the Run modg'is set to External by parameter 00-02=1 and if Direct start
on power up is also selected by parameten07-04=0, pleéase note that the inverter will run on resumption of
power.

To ensure safety of operators and to avoid any damages to the machinery, all necessary safety measure
must be considered, including disconnection of power to the inverter.

07- 01 Auto Restart Delay Time

Range [0.0~800.0] s

07- 02 Number of Auto Restart Attempts
Range [0~10]

> 07-02= [0] : The inverter will not auto restart after trips due to fault.

> 07-02>[0], 07- 01= [0] .After a trip due to fault the inverter will run with half frequency before power
loss, and restarts after an internal delay of 0.5 seconds.

> 07-02> [0],07-01> [0] , After a fault trip the inverter will run with half frequency before power loss,
and restart with a delay according the preset in parameter 07-01.

Note: Auto restart after a fault will not function while DC injection braking or decelerating to stop
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07- 03 Reset Mode Setting

[0] :Enable Reset Only when Run Command is Off

Range
[1] :Enable Reset when Run Command is On or Off

» 07-03=0 Once the inverter is detected a fault, please turn Run switch Off and then On again to
perform reset, otherwise restarting will not be possible.

07- 04 Direct Running on Power Up

Range [0] :Enable Direct Running on Power Up
[1] :Disable Direct Running on Power Up

07- 05 Delay-ON Timer (Seconds)

Range [1.0~-300.0] Sec

»  When direct run on power up is selected by 07-04=0 and the inverter is set to external run by
(00-02/00-03=1), if the run switch is ON as power is applied, the inverter will auto start.
It is recommend that the power is turned off and the run switch is also off to avoid possibility of
injury to operators and damage to machines as the power is reapplied.

Note: IF this mode is required all safety measures must be considered including warning labels.

»  When direct run on power up is disabled by 07-04=1 and if the inverter is set to external run by
(00-02/00-03=1), if the run switch is ON as power is applied, the inverter will not auto start and the
display will flash with STP1. It will be necessary to turn OFF the run switch and then turn ON again to
start normally.

07- 06 DC InjectioﬂgStam@eq uency (Hz)
Range [0.10#10.00] Hz
07- 07 DGinjection Brakelevel (%) (Current Mode) P N
Range [0.0~ 150.01 %
07-08 MY DC Injebtioh Brake Time(Seconds) \  ~'\~ . _. &
Range [0.0 ~25.5] Sec
» 07-08/07- 06 set the DC injection brake duration‘and the brake start frequency, as shown below:
Frequepcy
07-0 S .
;t<—>§ 07-08
RUN T
Commarﬂ Run Stop
07-09 Stopping Method

[0] : Deceleration to stop
[1] : Coast to stop

Range

> 07-09= [0] : After receiving stop command, the motor will decelerate to stop according to setting of
00-15, deceleration time 1.
> 07-09= [1] : After receiving stop command, the motor will free-run (Coast) to stop.

07-10 Starting Methods
Range [0] : Normal Start
[1] : Speed Search

» 07-10=0 : On starting, the inverter accelerates from 0 to target frequency in the set time.
» 07-10=1: On starting, the inverter accelerates to target frequency from the detected speed of motor. -

07-11 Starting method for auto restart after fault

Range [0] : Speed Search
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| [1] : Normal Start

» 07-11=0 : When auto-restarting the inverter will detect the rotating speed of the motor. The Motor will

be controlled to accelerate from the present speed to the target speed.
» 07-11=1 : The inverter restart from O speed to set frequency in acceleration time when auto-restart.

07-12 Power loss ride trough time

Range [0.0~2.0]

» Power loss ride through allows continued operation after a momentary power failure as long as the
power has recovered within the set time in parameter 07-12, otherwise Inverter will trip with LVC fault
due to power loss.

»  On power recovery the inverter will carry out a speed search function after which the inverter output
Frequency is ramped up the running frequency before the power failure.

.Power loss recovery time setting depends on the Inverter rating; the range will be from 1 to 2 secs.

»  When 07-00 = 0: Power loss ride through is disabled.

» When 07-00 = 1: If the power loss time is less than setting in 07-12, the drive will restart with speed
search after 0.5 seconds delay, and there is no limits on the number of restarts.

# Caution

If there is a long power loss (loss time exceeds the set value of parameter 07-12) while power loss ride

through function is selected by 07-00=1 and also the Run command is set to external switch 00-02=1, to

avoid any danger to persons on power recovery, must ensure that the power and Run switch are in off
position.

07-13 Main Circuit Low Voltage Detection

440V Class [300.0~420.0]

07-14 Kineticmagk%ﬁceleration Time (KEB)

[0.0] : Disable

Range
[0.1~25.0Y% KEB Deceleration Time

» 07-14 = 0, “KEB fupetiontdisable
> 07-14#0 KEBfunction enable
Example: 220V system

Power Off | | Power,On |

T I
|
| External power on Signal when
| 03-00~03-05=27
T™M2
S1~S6

PN DC
Voltage

| When 07-14 # 0 PN
Voltage below 190V KE
function work

Frequency
Oouput

I
I
I
I
I
I
I
I
I
I
g
[
I
I
I
I
I
I
I
!
[

T#0
| » Decelerationg—
| Time set by |

07-14

% Note:
1. When 07-14#0, the momentary power loss and restart is disabled, the inverter will do KEB function.
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2. When input power is turned off, CPU detects the DC bus Voltage and as soon as DC bus Voltage
becomes lower than190V (220V system) or 380V (440V system), then the KEB function is activated.

3. When KEB function is enabled, the inverter decelerate to zero by 07-14, and the inverter stop
4. IF the power on signal enabled during the KEB function, the inverter accelerate to original frequency.

07-15 DC injection Brake Mode

Range [0] Current Mode [1]) Voltage Mode
07-16 DC Injection Brake Level (Voltage Mode)
Range [0.0~10.0)] %

Note: DC braking functions of voltage and current modes share two parameters of DC braking
frequency (07-06) and DC braking time (07-08).
Parameters:
(1) 07-15 is used to select DC braking mode (voltage mode or current mode)
When 07-15=0, DC Injection Brake Level is determined by 07-07;
When 07-15=1, DC Injection Brake Level is determined by 07-16.
Note: 07-07 references on rated current. 07-16 references on 20% of V/f max output voltage.

(2) 07-16 is used to set the DC braking level in the voltage mode.

08- Protection function group

08- 00 Trip Prevention Selection

[xxxx0] :Enable Trip Prevention During Acceleration
[xxxx1] :Disable Trip Prevention During Acceleration
[xxx0x]) :Enable«Ttip Prevention During Deceleration
[xxx1x] :Disable Trip Prevention During Deceleration

Range [xx0xxJ*Enable Trip"Rrevention in Run Mode
[ xx@xx] :Disablé€ Trip Prevention in Run Mode
[%0xxx ).:Enable over voltage Prevention in Run Mode
[x1xxxJ :Disable over voltage Prevention in RurMode
08- 01 Teip Prevention Level During Acceleration” o <\«
Range [50 ~ 2001 %

>  Trip prevention adjustment level during acCeleration te*prevent over current (OC-A) trips.

» If trip prevention during acceleration is,enabled and\an over current occurs due to the load, then the
acceleration is interrupted until theé aver currentdevel is dropped below the setting in 08-01 then the
acceleration is resumed.

08- 02 Trip Prevention Level,Diiring Deceleration

Range [50 ~ 200] %

»  Trip prevention adjustment level during deceleration to prevent over Voltage (OV-C) trips.

> If trip prevention during deceleration is enabled and an over voltage occurs during stopping due to the
load, then the deceleration is interrupted until the over voltage level is dropped below the setting in
08-02 then the deceleration is resumed.

08- 03 Trip Prevention Level During Continuous Run Mode

Range [50 ~ 200] %

»  Trip prevention adjustment level during continuous Run to prevent over current (OC-C) trips.

> If trip prevention during continuous Run is enabled and an over current occurs due the load such as a
sudden transient load, then the output frequency is reduced by decelerating to a lower speed until the
over current level is dropped below the preset in 08-03, then the output frequency accelerates back to
the normal running frequency.

08- 04 Over Voltage Prevention Level During Run Mode

Range [350.0vDC~390.0VDC] (200V class)  [700.0vDC~780.0VDC] (400V class)

»  Over voltage prevention level can be set by parameter 08-04 when necessary.
» When the DC bus voltage is higher than the level set in 08-04, the over voltage fault will occur
08- 05 Electronic Motor Overload Protection Operation Mode (OL1)

Range

[0] : Disable
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| [1] : Enable

08- 06 Operation After Overload Protection is Activated
Range [0] :Coast-to-Stop After Overload Protection is Activated
[1] :Drive Will Not Trip when Overload Protection is Activated (OL1)

> 08-06= [0]:0On overload condition the inverter coast to stop as the thermal relay detects the
overload and the display will flash OL1.To reset Press the ‘Reset’ key or use an external reset to
continue to run.
> 08-06= [1]:0On overload condition the inverter continues to run, display flash with OL1, until the
current falls below the overload level.
08- 07 OH Over Heat Protection
Range [0] :Auto (Depends on heat sink temp.)
[1] :Operate while in RUN mode
[2] :Always Run
[3] :Disabled
> 08-07= [0] : Cooling fan runs as the inverter detects temperature rise.
> 08-07=[1] : Cooling fan runs while the inverter is running.
» 08-07=[2] : Cooling fan runs continuously.
> 08-07= [3] : Cooling fan is Disabled.
08- 08 AVR function
[0] :AVR functiontenable
[1] :AVR function disable
[2] :AVR function disable for stop
Range [3)£AVR functiemdisable for Deceleration
[4] :AVR function disabled for stop and Deceleratien
[5]) :when VDC>360/740V - AVR function is disabied for,stop’and Deceleration
» Automatic voltagetregulator function provides a level of gutput voltage Stability when there is input
voltage instability: So when
» 08-08=0, Input-voltage fluctuations will not effect.the,output voltage.
» 08-08=1. Input voltage fluctuations will causeifluctuationser output voltage.
» 08-08=2. AVR is disabled during stopping:toiavoid anfincrease in stopping time.
» 08-08=3. AVR is disabled only during deceleration, from one speed to another speed. This will avoid
longer than required deceleration, time:
» 08-08=4 AVR function disabled for stop,and deceleration.
» 08-08=5 When VDC>360V(200V class)or VDC>740V(400V class), AVR function is disabled for stop
and deceleration.
08- 09 Input Phase Loss Protection
Range [0] :Disabled
[1]) :Enabled
> When 08-09= [1] :On phase loss warring message PF is displayed..
08- 10 Output phase lost protection
Range [0] :Disabled
[1] :Enabled
> When 08-10= [1] : On output phase loss ,warning message LF is displayed...
08- 11 Motor type selection:
Range [0] :Electronic relays protect standard motor
[1] : Electronic relays protect inverter duty motor
08- 12 Motor Overload Protection Curve Selection:
Range [0] :Constant Torque (OL =103 %) (150 % for 1 Minute)

[1]) :variable Torque (OL = 113 %)(123 % for 1 Minute)
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> When 08-11= [0] :Set 02-06 as the rated frequency of the motor.

»  Motor overload protection level is according to the setting of 08-11 and 08-12, as follows:

OL1 level 08-11=0 | 08-11=0 | 08-11=1 | 08-11=1
frequency _ _ _ _
(base onrated F) 08-12=0 | 08-12=1 | 08-12=0 | 08-12=1

F<=33.3% 63% 63%
33.3%<F<90% 85% 88% | 103% | 113%
F>=90% 103% | 113%

> When 08-12=L 0]): Overload protection for motors used in general purpose applications, as long as the
load demand is less than 103% of the rated current, the motor continues to run. If the load is larger
than 150% rated current, the motor will run for 1 minute only. (curvel).

> When 08-12=[1]: Overload protection for motors used in HVAC applications(FAN, PUMP...so on).as
long as the load demand is less than 113% of the rated current, the motor continues to run. If the load
is larger than 123% rated current, the motor will run for 1 minute only (curve2).

Minute
5.0 { ‘
A \@
L (1)
1.0 :
103 A\ 113 123 150 Current
08- 13 QUer torque detection Control ~ O 3 U
[0l : Over-torque detection is not valid
Range [1] : Detected after the set.frequency
[2] : Detect when running
08-14 Over torque protectiopaction %
Range [0] : Stop output after over-torque detection (Free-run stop)
[1] : Continue to rup after over-torque detection (Display only OL3)
08- 15 Over Torque Detection Level
Range [30~300]
08- 16 Over Torque Detection Time
Range [0.0~25.0]
08- 17 Fire Mode
Range [0] : Disable
[1] : Enable

» Over Torque is detected when the output torque level exceeds the level set in Parameter 08-15
( Inverter rated torque is 100%) and if it is detected for a duration of time which is set in parameter
08-16.

> When 08-14= [0] : If there is over torque, the inverter coasts to stop and flashes OL3. It is necessary
to press 'RESET’ or signal reset from input terminal to continue to run.

> When 08-14= [1] : If there is over torque, the inverter can continue to run and flashes OL3 until the
output torque is less than the 08-15 set value.

» Parameter 03-11/12(Multifunction output terminal) = 12, the output terminal signal will be set for over
torque condition.

% Note: Over torque detection will be enabled only when parameter 08-13 is set to options lor 2.
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! warning:

Selection of Fire Mode by setting parameter 08-17.

Use of this mode for any specific application must be considered carefully and all safety implications must
be taken into account as all protection features of the inverter will be disabled and the unit will continue to
operate until its possible destruction.

All liabilities for the use of this function will remain user’s responsibility.

08- 18 Ground Fault Detection
Range [0) : Disable
[1]) : Enable

ON dectection of Ground fault if 08-18 = 1, fault message (GF) will be displayed..
* Note: this function is only available for inverter Frames 3, 4.

09- Communication function setup

09- 00 Assigned Communication Station Number

Range [1-~32]

» 09-00 to sets the communication station number when there is more that one unit on the
communication network. Up to 32 Slave units can be controlled from one master controller such as a

PLC.

09- 01 RTU code /ASCII code Selection

Range [0) ‘:RTU
[1] :ASCH

09- 02 Baqu@e‘é'ettinﬂp&f 2
[0] *4800

Range (1] :96Q0
[2)£19200
(3} :38400

09- 03 Stop Bit Selection ~L\¥ XV

Range [0]:1 stop bit
[1] :2 stop bits

09- 04 Parity Selection ¢ ¢38* OV
[0] :No Parity

Range [1] :Even Parity
[2] :0dd Parity

09- 05 Data Format Selection

Range [0) :8 bit data
[1] :7 bit data

»  Set 09-01~09-05 to configure communication format before starting communication.

09- 06 Communication time-out detection time

Range [0.0~25.5] s

09- 07 Communication time-out operation selection

Range [0] :Stop in deceleration time 1 and show COT after communication timeout
[1] :Stop in free run mode and show COT after communication timeout
[2] :Stop in deceleration time 2 and show COT after communication timeout
[3] :Keep running and show COT after communication timeout

» Time-out detection time: 00.0~25.5sec; setting 00.0 sec: disable time-out function.

09- 08 Comm. fault tolerance count.
Range [1~20]
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»  When number of communication errors = 09-08 setting, keypad display shows ERRG.

09- 09 Wait time of inverter transmission

Range [5~-65]1 ms

Sets the inverter response delay time. This is the time between the controller message and the start of the
inverter response message. Refer to figure. Set the controller receive time-out to a greater value than the
wait time parameter (09-09).

Master » Slave Slave —» Master

(PLC) (INV-E510)  (INV-E510) (PLC) -
PLC Command Inverter response
Information ‘ information

1]

3.5 Characters 09-09 set value

10-PID function Setup

PID block diagram
A

2 .
N + Delay device
10-00 + o P(10-09 (10-10 10-03=0
Target Or stop
value - I limiter | Reset
o], e [remie]- Pty -

®
y 10-15
2.2 (10-14) (10-15)
1003 13

Y

Y

(10-08 Y Sleep
10-09 PID Limit [ fu\{qv(i:fn PID frequency

(00-12) output

O’

PID
communication

P [
IS

N

N
=)
o
@

1% [D(10-07) read

1021

10-01
Feedback -
value

\ .

12-00 display
PID feedback

H
S ®

i
@ |.

10- 00 PID target value selection {\}\ - Ag‘%

[0] :Potentiometer on'Keypad
Range [1] :External Al1 Analog Sighal Input
[2] :External Al2 Analog Signal Input

[3] :Target Frequency set by Communication method.

[4] :Set from keypad by parameter 10-02.

» 10-00 selections are only effective when frequency source selection is set to PID by parameters 00 -
05/00 - 06= 6.

10- 01 PID feedback value selection

[0] :Potentiometer on Keypad
[1] :External All Analog Signal Input
Range [2] :External A2 Analog Signal Input

[3] :Communication setting Frequency

% Note: 10-00 and 10-01 can not be set to the same value.

10- 02 PID Keypad Input

Range [0.0~100.01 %
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10- 03 PID Mode Selection

[0] :PID Function disabled

Range
[1]) :FWD Characteristic. Deviation is D-controlled
[2]) :FWD Characteristic. Feedback is D-controlled
[3]) :REV Characteristic. Deviation is D-controlled
[4]) :REV Characteristic. Feedback is D-controlled

> 10-03 = [1]

Deviation (target/detected value) is derivative controlled in unit time set in parameter 10-07.
> 10-03= [2]

Feed back (detected value) is derivative controlled in unit time set in parameter 10- 07.

> 10-03= [3]

Deviation (target value —detected value) is derivative controlled in unit time set in parameter 10- 07. If the
deviation is positive, the output frequency decreases, vice versa.

> 10-03 = [4]

Feed back (detected value) is derivative controlled in unit time set in parameter 10- 07.

If the deviation is positive, the output frequency decreases, vice versa.

Note:-

For 10-03 = 1 or 2, If the deviation is positive, the output frequency increases and, vice versa.
For 10-03 = 3 or 4, If the deviation is positive, the output frequency decreases, vice versa.

10- 04 Feedback Gain Coefficient

Range [0.00 ~ 10.00)

» 10-04 is the calibration gain. Deviation = (set point —feedback signal)x10-04

10- 05 Proportional Gaiffy >

Range [0.0~10.0]

» 10- 05 : Proportion gainfor P control.
10- 06 Integhal Time_# N
Range [0.0 ~ 100.0)*Sec

> 10- 06: Integrate time'for | control
10- 07 Defivafive Time S N
Range [0.00 ~ 10.00) Sec

» 10- 07 : Differential time for D control
10- 08 PID Offset At DY

[0] : Positive Direction

Range . ¢ K

[1] : Negative Direction
10- 09 PID Offset o8
Range [0~109] %

» 10- 08 /10- 09: Calculated PID output is offset by 10-09 (the polarity of offset is according t010-08)

10-10 PID Output Lag Filter Time

Range [0.0~2.5] Sec
» 10-10: Update time for output frequency.
10-11 Feedback Loss Detection Mode
[0] :Disable
[1] :Enable — Drive Continues to Operate After Feedback Loss
Range [2] :Enable — Drive “STOPS” After Feedback Loss

» 10-11= [0] : Disable;
» 10-11= [1] : On feed back loss detection, continue running, and display ‘PDER’;
» 10-11= [2] : On feed back loss detection, stop, and display ‘PDER’.

10-12 Feedback Loss Detection Level

Range [0~100]

» 10-12is the level for signal loss. Error = (Set point — Feedback value). When the error is larger than
the loss level setting, the feedback signal is considered lost.

10-13 Feedback Loss Detection Delay Time

Range [0.0 ~25.5] Sec
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» 10-13:The minimum time to consider the feedback signal loss is determined.

10-14 Integration Limit Value

Range [0~109] %

»  10-14: the Limiter to prevent the PID from saturating.

10-15 Integral Value Resets to Zero when Feedback Signal Equals the Target Value
[0] : Disable

Range [1] : After 1 Sec
[30] : After 30 Sec ( Range:- 1 ~ 30Sec)

» 10-15=0: As PID feedback value reaches the set point, the integrator will not be reset to 0.
» 10-15=1~30: As PID feedback value reaches the set point, reset to 0 in 1~30 seconds and inverter
stops. The inverter will run again when the feedback value differs from the set point value.

10-16 Allowable Integration Error Margin (Unit) (1 Unit = 1/8192)
Range [0~100] %
» 10-16=0 ~ 100% unit value: Restart the tolerance after the integrator reset to 0.
10-17 PID Sleep Frequency Level
Range [0.00~650.00] Hz
10-18 PID Sleep Function Delay Time
Range [0.0 ~25.5] Sec
10-19 PID Wake up Frequency Level
Range [0.00 ~ 650.00] Hz
10-20 PID Wake Up Function Delay Time
Range [0.0 ~ 25.5] Sec

» When PID output frequencyis,leSs than the sleep threshold frequency and exceeds the time of sleep
delay, the inverter will deeelerate te Osand enters PID sleep mode.

»  When PID output frequency is largerithan the Wake up threshold frequency inverter will enter the PID
mode again asgshown in the giming diagram below.

A
Hz

Wake up 10-19 \
frequency »

N

,_\
®
N
S

A7

¥
i

10-18

Sleep 10-17

frequency -
I
A

—_———
——

o

v

PID output frequency
— — — — Actual output frequency

10-21 Max PID Feedback Level.
Range [0~999]
10-22 Min PID Feedback Level.
Range [0~999]

» Example: If 10-21=100 and 10-22=50 and the unit for the range from 0 to 999 will be defined with the
parameters setting of 12-02 , actual feedback value variation range, will be scaled to 50 and 100 only
for display, as Shown below.
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11 Performance Control Functions

11- 00 Prevention of Reverse operation

Range [0] :Reverse command is enabled
[1] :Reverse command is disabled

11-00=1, the reverse command is disabled.

11- 01 Carrier Frequency

Range [1~16] kHz

While IGBT-driven inverter can provide low-noise working environment, the high frequency devices
have carrier frequency waveform cutting, it may interfere with external electronic device, even caused
vibration when connected with motor, and then need to adjust the carrier frequency.

11- 02 Carrier mode selection
[0] :Carrier mode0 3-phase PW M modulation
Range [1] :Carrier model 2-phase PW M modulation

[2] :Carrier mode2

2-phase randomized PW M modulation

Mode 0: 3-phase PWM Modulation Three Output transistors on at the same time (Full Duty).
Mode 1: 2-phase PWM Modulation Two output transistors on at the same time (2/3 Duty).

Mode 2: Random PWM Modulation This modulation method will use 3-phase PWM and 2-phase
PWM modulation in a random mode.

) ). Heat Torque Waveform Motor
*
el NELE ‘k'x@%-r Dl{[y Losses | Performance | Distortion Noise
0 3-Phase PWM 100% High High Low Low
1 2-Phase PWM 66.6% Low Low High High
Béetween modeO
2 Randomized PWM - Medium Meditm Medium Medium
& model
11- 03 Catrier Frequency Reduction by temperatireJise, «
Rande [0] :Disable
g [1) :Enable

» When inverter (heat sink) temperature tises aboyet80°C the Carrier Frequency is reduced by 4K.

» When the temperature falls below less’than 705C; Carrier Frequency is reset to default.

» Temperature can be displayed by setting-parameter 12-00=04000.

Tem peraturﬁL

80°C

-

70°C

/

\J

Carrier A
Frequency

10K

t1

t2

4K

\J

t1

4-73

t2




11- 04 S-Curve Acc 1
11- 05 S-Curve Acc 2
11- 06 S-Curve Dec 3
11- 07 S-Curve Dec 4
Range [0.0~4.0] Sec

» Use S Curve parameters where a smooth acceleration or deceleration action is required, this will
prevent possible damage to driven machines by sudden acceleration/deceleration.

Actual
output
frequency S
S1
T
RUN
command RUN

% Note:
» Regardless of the stall prevention period, actual acceleration and deceleration time =preset
acceleration / deceleration time + S curve time.
> Please set the required individual S curve times in the parameters (11-04~11-07)
» When S curve time (11-04=11-07) is set as 0, the S curve function is disabled.
»  The calculation of S_ecurve'time._is‘hésed on the Maximum output frequency of motor (01-02), Please
refer to the parameter (00-14/00=15/00-16/00-17).

11- 08 eque T L \ .
11-09 ip fr 2 A A
11-10 " | Skipfrequency 3 A Ny A

Range [0.00 ~ 650.00] Hz

A W
11-11 Skip frequency range (tfrequggmg) ) \,\’
Range [0.00 ~ 30.00] Hz

Skip frequency parameters can be used to'avoid mechanical resonance in certain applications.
Example: 11-08=10.00(Hz); 11-09=20.00(Hz); 11-10=30.00(Hz); 11-11=2.00(Hz).

10Hz +2H72=8~12Hz
20Hz +2Hz=18~22Hz — Skip frequency
30Hz +2Hz=28~32Hz
11-11
11-10
11-09
11-08
11-12 V/F Energy Saving Gain (VF)
Range [0~100] %
11-13 Regeneration Prevention Function
Range [0] : Regeneration prevention function is disabled
[1] : Regeneration prevention function is enabled
[2] : Regeneration prevention function is enabled only during constant speed

» Regeneration Prevention Function:
During excessive energy regeneration, the Vpn (DC bus) voltage will Increase and lead to
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QV (over voltage), to avoid over voltage due to regeneration the output frequency will be increased..
Regeneration prevention function can be set according to the selections above.

Example: Regeneration prevention during acceleration.

A
Set value of 11-14

Vpn(.m;rr/ﬁxjﬁ\::\—
|

t

\

|
1
I
|
Output |

frequency,
(Hz)

Regeneration prevention at work

Example: Regeneration prevention during constant speed.

A
Set value of 11-14

Vpn(DCV) _— — —

V.

Output
frequency|
( Hz)

%

-
3

Regeneration prevention at work

Example: Regeneration prevention during deceleration:

A
Set value of 11-14

Vpn(DCV)

Output
frequency
( Hz)

Regeneration prevention at work
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11- 14 Regeneration Prevention Voltage Level

Range [200V:300.0~400.0, 400V: 600.0~800.01 V

Regeneration prevention voltage level: if the DC bus voltage level is set too low, then over-voltage

protection will not be reached, but the actual deceleration time will be extended.

11- 15 Regeneration Prevention Frequency Limit
Range [0.00 ~ 15.00Hz])

Sets the regeneration prevention frequency limit.
11- 16 Regeneration Prevention Voltage Gain
Range [0“‘200]
11-17 Regeneration Prevention Frequency Gain
Range [0~200]

Regeneration avoidance function response can be improved by increasing 11-16/11-17. This will

improve the response to voltage changes on the DC bus, but may cause output frequency

instability.Set 11-16 as low as possible to reduce output frequency instability if this does not correct

the instability then reduce the setting of parameter 11-17.

Set 11-16 as low as possible to reduce the output frequency instability. If this does not correct the

instability then reduce the setting of parameter 11-17, and re-adjust 11-16.

12 Monitor Function Group

12- 00 Display Mode, 4w
0 0,00 0
MSD. LSD

00000~88888), i~Each digit can be set from 0 to 8 as+listed below.
[0] :Disable'display(frequency& parameters)

[1)£0utput Current

[2} :output Voltage

[3] :DC voltage

[4] :Temperature

[5] :PID feedback

[6] :AlL

[71 :A12

[8] :Count Status

Range

» MSD= Most significant digit. LSD= Least significant digit.
Note: MSD of parameter 12-00 sets the power on display; other digits set user selected displays.

12- 01 PID Feedback Display format

[0] :Displayed in Integer (xxx)
[1] :One Decimal Place (xx.x)
[2] :Two Decimal Places (x.xx)

Range

12- 02 PID Feedback Display Unit Setting

[0] :xxx--
[1] :xxxpb(pressure)
[2] :xxxfl(flow)

Range

12- 03 Custom Units (Line Speed) Display Mode

Range [0~-65535]1 Rpm

»  Set motor rated RPM in this parameter if required then the display will show this value when inverter

output frequency reaches the motor name plate frequency. 50Hz or 60 Hz as appropriate.

» The line speed display is linearly proportional to the output frequency 0 to 50Hz or 0-60 Hz as
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appropriate.

Motor synchronous speed = 120 x Rated frequency/Number of poles.

12- 04

Custom Units (Line Speed) Display Mode

Range

[0] :Drive Output Frequency is Displayed

[1] :Line Speed is Displayed in Integer (XXxxx)

[2] :Line Speed is Displayed with One Decimal Place (xxxx.x)
[3] :Line Speed is Displayed with Two Decimal Places (xxx.xx)
[4] :Line Speed is Displayed with Three Decimal Places (XX.XXX)

12- 04#0, line speed is displayed while the inverter is running or stopped.

12- 05

Inputs and output Logic status display (S1 to S6) & RY1~2

Range

Read only(Panel read only)

» When any of S1 ~ S6 is turned on, corresponding segments on the digital display digits will be on.
» When relay output RY1/RY2 are on, the corresponding digit will be on as shown below.

Example 1: The following figure shows 12 - 05 display status,

when S1, S3, S5,S6 Inputs are ON and S2, S4, RY1 and RY2 are OFF.

l SZ SS S4 55 S6

WWHUU
D000

J
0

Example 2: The following figure shows 12 - 05 display status
when S2, S3, S4 inputs are ON and_S1, $5,S 6 are OFF but RY1, RY2, PLC are ON.

I X AN

a @ >

mmmgw

12- 06 Alarm Selections for Inverter Componerits Lifé Expectancy
xxxx0: life alarm of inrush current suppression’circuit is invalid
xxxx1: life alarm of inrush cutrent suppr€ssion circuit is valid
xxx0x: life alarm of control eircuit capaeitors is invalid

Range

xxx1x: life alarm of centrol circuit capacitors is valid

xx0xx: life alarm of main circuit capacitors is invalid
xx1xx: life alarm of main circuit capacitors is valid

Example:set 12-

06=00111,if inrush current suppression circuit or control circuit capacitors or main circuit

capacitors is damaged,display LIFE1,LIFE2,LIFE3 respectively. Alerts the user that inverter needs repair

12- 08 Display of inrush current suppression circuit
Range 0~100
»  For every 1000 power on cycle, the percentage value will reduce by 1%. When this becomes lower
than 30%, inverter displays "Lifel".
12- 09 Display of control circuit capacitors
Range 0~100
»  For every 80-hour operation, the percentage value will reduce by 1%. When this becomes lower than

5%, inverter displays "Life2".

12-11 Output current when Fault appeared
Range

12-12 Output voltage when fault appeared
Range --—-

12- 13 Output frequency when fault appeared
Range --—-

12- 14 DC bus voltage when fault appeared
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Range

12- 15 Frequency command when fault appeared

Range

In addition to the main circuit capacitors above, the theoretical value of life diagnosis are only for
reference.

13 Inspection & Maintenance Functions

13- 00 Drive Horsepower Code

Range

Inverter Model: 13- 00 show Inverter Model: 13- 00 show
E510-2P5-XXX 2P5 E510- 401-XXX 401
E510-201-XXX 201 E510- 402-XXX 402
E510-202-XXX 202 E510- 403-XXX 403
E510-203-XXX 203 E510- 405-XXX 405
E510-205-XXX 205 E510- 408-XXX 408
E510-208-XXX 208 E510- 410-XXX 410
E510-210-XXX 210 E510- 415-XXX 415
E510-215-XXX 215 E510- 420-XXX 420
E510-220-XXX 220 E510- 425-XXX 425
13- 01 Software Version’ 3°

Range

13- 02 m\_o‘g Di‘m\ﬁatest 3 faults) \ e

Range

Last three faultsaresstored in a stack and whenever there:is, a new fault the previous faults are
pushed downithe stack. So the fault stored in 2.xxx wiltbe'transferredto 3.xxx, and the one in 1.xxx to
2.xxx. The recent fault will be stored in the emptyiregister 1.xx%-

Use Up Aand Down ¥ keys to scroll between thefaultregisters.

»  Pressing reset key when parameter 13-02 is'displayed'then all three fault registers will be cleared and
the display for each register will.change to 1.4--%.2. ---, 3. ---.

» E.g. fault log content is “1.0C-C’; this indicates the latest fault is OC-C, etc.

13- 03 Accumulated Inverter Operation Time 1
Range [0~23] Hours
13- 04 Accumulated Inverter Operation Time 2
Range [0~65535] Days
13- 05 Accumulated Inverter Operation Time Mode
[0] :Power on time
Range . .
[1] :Operation time

»  When the operation time recorded in accumulator 1( Parameter 13-03) reaches 24 hours
» The recorded value in accumulator 2 parameter 13-04 changes to 1 day and the value in
accumulator 1 is reset to 0000.

13- 06 Parameter Lock

[0] :Enable all Functions

[1] :Preset speeds 05- 01~05- 15 cannot be changed

[2] :All Functions cannot be changed Except 05- 01~05- 16
[3] :Disable All Function Except 13-06

Range

When the 13-07=00000 (not set a password), you can adjust the parameters 05-01~ 05-016 from
13-06.
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13- 07 Parameter Lock Key Code

Range [00000~65535]

» When a parameter lock key number is entered in parameter 13-07. For any parameter modification
the key number has to be entered.
See following Parameter lock key setting example:-

»  Setting Parameter lock key number example:

Stepl:
</ENT

e [13-07 00000 1234

HEEGHE

V00008 !

(R NN NS
Step2:

Set Password failed
]

2nd entry ’:’_ ,-' -' "-' -,'-,,-’ '
— > ' \ N '

e W _————
Set Password successfully:

Key code (password) unlock

Passward\failed to lift
o ——— /ENT == ——— - ‘—;——\
unuul' )
IRTXEXE XS I U NI X | N
iftin -‘-- </ENT -----Or
password [ 00 AT ‘l Tl
> L0004 OOl
| )
T fiE i ]
U e R e i ey I S R
Password successfully lifted
13- 08 Reset Drive to Factory Settings
[1150] : Reset to factory setting. 50Hz system
Range [1160] : Reset to factory setting. 60 Hz system.
[1112] : RESET PLC

» When a Parameter lock key number has been entered in parameter 13-07. This key number must be
entered first before parameter 13-08 capable to be used.
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14 PLC Setting function

14- 00 Setting valuel of T1

14- 01 Setting valuel of T1 (mode 7)

14- 02 Setting valuel of T2

14- 03 Setting valuel of T2 (mode 7)

14- 04 Setting valuel of T3

14- 05 Setting valuel of T3 (mode 7)

14- 06 Setting valuel of T4

14- 07 Setting valuel of T4 (mode 7)

14- 08 Setting valuel of T5

14- 09 Setting valuel of T5 (mode 7)

14- 10 Setting valuel of T6

14- 11 Setting valuel of T6 (mode 7)

14- 12 Setting valuel of T7

14- 13 Setting valuel of T7 (mode 7)

14- 14 Setting valuel of T8

14- 15 Setting valuel of T8 (mode 7)

Range [0~9999]

T1~T8is 8 TIMER of built-in PLC.

14- 16 Setting valuel of C1

14- 17 Setting valuel of C2

14- 18 Setting valuel of C3

14- 19 Setting valuel of C4

14- 20 Setting valuel of S{“\\

14- 21 Setting valuwé‘ .

14- 22 Setting val T C7 900\

14- 23 Setti el of C8 /

Range [0-65535]

C1~C8 is 8 COUNTER efibtilt-in PLC.

14- 24 | Settingyvaluel of AS1 NN AWV
14- 25 ;‘,s&%valuez of AS1 < Y o Y
14- 26 Sétting value3 of AS1 NL &
14- 27 Setting valuel of AS2 AWV (WY
14- 28 Setting value2 of AS2 N 4\ M\
14- 29 Setting value3 of AS2 \*. ~ _\V~
14- 30 Setting valuel of AS3 4

14- 31 Setting value2 of AS3 i

14- 32 Setting value3 of AS3ul

14- 33 Setting valuel of AS4"

14- 34 Setting value2 of AS4

14- 35 Setting value3 of AS4

Range [0~65535]

AS1~AS4 is 4 Modified modules of built-in PLC.

14- 36 Setting valuel of MD1

14- 37 Setting value2 of MD1

14- 38 Setting value3 of MD1

14- 39 Setting valuel of MD2

14- 40 Setting value2 of MD2

14- 41 Setting value3 of MD2

14- 42 Setting valuel of MD3

14- 43 Setting value2 of MD3

14- 44 Setting value3 of MD3

14- 45 Setting valuel of MD4

14- 46 Setting value2 of MD4

14- 47 Setting value3 of MD4

Range [0~65535]
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» MD1~MD4 is 4 Multiplication modules of built-in PLC.

15 PLC Monitoring function

15- 00 Current value of T1

15- 01 Current value of T1(mode 7)

15- 02 Current value of T2

15- 03 Current value of T2(mode 7)

15- 04 Current value of T3

15- 05 Current value of T3(mode 7)

15- 06 Current value of T4

15- 07 Current value of T4(mode 7)

15- 08 Current value of T5

15- 09 Current value of T5(mode 7)

15- 10 Current value of T6

15- 11 Current value of T6(mode 7)

15- 12 Current value of T7

15- 13 Current value of T7(mode 7)

15- 14 Current value of T8

15- 15 Current value of T8(mode 7)

Range [0~9999]

15-16 Current value of C1

15-17 Current value of C2

15-18 Current value of C37\

15-19 Current valu N

15-20

15-21

15-22 PR
15-23 A\ g
Range [0-655385]

15-24 Gdrrent value of AS1 ' i *"‘\,{‘\ .
15-25 Current value of AS2 [ M.\
15-26 Current value of AS3 £\ - g\‘y}
15-27 Currentvalue of AS4 4+ » AW

15-28 Current value of MB1&":"  , &

15-29 Current value of MD2 \Q“ N

15-30 Current value of MDsh\\s%

15-31 Current value of MD4"

15-32 Current value of TD

Range [0~65535]

»*  Note: TD (15-32) displays the current value of the current PLC program execution time spent in units
of us.
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4.4 Specification Description on Built-in PLC Function

PLC programs can be developed on PC (Windows base software) or PDA (WinCE base software)
for download to E510.

E510 Inputs and outputs can be set for PLC functionality. Speed functions can be set using the
built-in PLC functionality. .

PLC function is selected by setting inverter Run mode by parameter (00-00=3). Inputs can be set
by parameters 03-00~03-05 = 24 (PLC Application).

4.4.1 Basic Instruction Set

[ |~ |v|P|HF]| 4/ wNoince
Input Instruction I [ [1~16 /i1~i6
Output Instruction Q Q| Q| Q Q q Q1~Q2/qgl~qg2
Auxiliary Instruction M M| M| M M m M1~MF / m1~mF
Special Register V1~-V7
Counter Instruction C C C C1~C8/cl~c8
Timer Instruction T T t T1~T8/t1~t8
Analog Comparin
Instrugtion PRI G $ 9 G1~G8/91~08
Encoder Comparing = = f F1~F8 / f1~f8
Instruction
ADD-DEC Instruction AS AS1~4
Mul-DIV Instruction MD MD1~4
Description for SpecialiReqgister
V1: Setting Frequiency Range: 0.1~650.0Hz
V2: Operation Frequency Range: 0.1~650-0Hz
V3: All Input Value Range:"Q~1000
V4: Al2 Input Value Range: 0~1000
V5: Keypad VR Input Value Range: 051000
V6: Operation Current Range®0.1~999.9A
V7: Torque Value Range: 0.1~200.0%

Other
Upper differential |Lower differential |Instruction
Symbol

Differential Instruction D d
SET Instruction A
RESET Instruction N4
P Instruction P
Open circuit (On status) ‘o
Short circuit (Off status)

Connection symbol Description

Connecting left and right Components

Connecting left, right and upper Components

Connecting left, right, upper and lower Components

H | H |

Connecting left, right and lower Components
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4.4.2 Function of Basic Instructions

O Function D (d) Command
Sample 1: 11-D —[ Q1

| 11 | OFF | ON | OFF

| D | OFF ON OFF

4> One complete scan period
| Q1 | OFF ON OFF

Sample 2: i1 —d—{Q1

| 11 | OFF | ON l OFF
I1 is the reverse phase of il

| i1 | ON | OFF | ON

| d1 | OFF ON OFF

<> One complete scan period
‘ Q1 ‘ OFF ON OFF

O ©NORMAL ( - [] Output

M—1[Q1
| 11 | OFF | ON | OFF
| QL | OFF | ON l OFF

O SET (a) Output

M1—— A Q1
| 11 | OFF | ON | OFF
| Q1 | O™ | ON
© RESET (y) Output
M—y Q1
| 11 | OFF | ON l OFF
| Q1 | ON | OFF
O P Output
i1—PQ1
| 11 ™ | oFF Jon] ore [on] ore [onN] OFF
11 is the reverse phase of il
| i1 | - - L
| Q1 | ON L_OoFF | oN | OFF
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4.4.3 Application Instructions
1. Counter

Symbol

Description

Counting Mode (1-4)

Use (11 ~ f8) to set counting up or
counting down

OFF:counting up (0, 1, 2, 3,4....)

ON :counting down ( ....3, 2, 1, 0)

@_
@.

_@_
o :
O O

Use (I1 ~ F8) to RESET the
counting value

ON :the counter is initialized to zero
and®OFF

OFF: the counter continues to
count

Present Counting Value

Target (Setting)
Value(AS1~AS4,MD1~MD4,T1~T8,C
1~C8,V1~V7,count)(0~65535)

Code of the counter (C1 ~ C4 total:
4 groups).

Mode 1:

The count value is locked.to the set\value, Off electricity didn't keep

Mode 2:

Count value unloeked, , Off electricity didn't keep

Mode 3:

Count value lockedy Off electricity keep
Mode 4:

Count value unlocked, Off electricity keep

(1) Counter Mode 1

(1) =1

5)

20

(4) 0 0 0/1 1i2{2{1{1/0 [19/19/2020/20/0 20 20|

\ Input count pulse L|—|_,_|_,_|_,_[n

2) off [ on | OFF [Ton
| (3) TON | OFF [ o~
| (6) | OFF PN ON OFF
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Sample:
Input under the Ladder Program Mode

v 3
‘m2)-| L0000

0020 } H-c3
{13y L Y B

\
\

—— el ————— —

is reset to zero : I

(2) CountenMode 2

(1) =2

The ON/OFF of C3 input count !
Pulse is controlled by 11 and i2 [

: When the target value is reached,C3=ON
| The input point C3 in the Ladder program
| should be ON

———————— A
|

13 ON the counter | }-Target(Setting)Value for
the Sounter '

(5)

4)

‘ Input count pulse

| 2)

OFF

| ©)

OFF

| O

| OFF PN ON

Note:

OFF

X Under this Mode, the counting present value appeared will be greater than 20, unlike theMode
1 in which the value is locked at 20.

(1) The counter Mode 3 is similar to the counter Mode 1 except that the former can save the
value after the power is cut off and continue counting when the power is turned on at

the next time

(2) The counter Mode 4 is similar to the counter Mode 2 except that the former can memory the
recorded value after the power is cut off and continu counting when the power is turned on at the

next time.
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5)

20

(4) Mode1&?2

(4) Mode3&4

‘ Input count pulse I | I | I | | | I | I

‘ Power switch \

| O |

2. Timer

_@_
O ©
O: RN

® |ON: the counter is reset to zero and
® OFF
OFF: the counter continues to count
@ - |Present TimingValue
Target (setting) Timing
® |Values(AS1+AS4,MD1~MD4,T1~T8,
C1~C8yV1~V7,count)
% Thecode of the Timer (T1 ~T8 total:
g'groups).
(1) Timer Mode 1(ON-Delay TimeriModel)
Enable reset relay @ Enable reset relay
Present value=0 — P Timer starts operating — * Present value=0
OFF OFF
Timing enable relay } ON I
-t
Timing up, output (T1~T8) OFF ON I OFF

Symbol [Description
® |Timing Mode (1-7)
Timing unit:
1: 0.0 —999.9 sec
@ 12:0-9999 sec
3: 0-9999 min

Use (11 ~ f8) to RESET the timing
value.
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Sample:
Input under the Ladder Program Mode

P [ When 11=ON, the fifth Timer starts !
N / | operating |

Input under functio\r\fPngram Mode
Timing unit =0.1sec | [ Timer Model |

—_—— —

I""When the time reaches to the target value |

| 10.0 sec, T5is ON |

/
/
—_—_———rem e e e e e —— — —_—_—— e —

(2) Timer Mode 2(ON-Delay TimersMode?2)

®

P Timer starts operating — ™

Enable reset relay

Enable reset relay
Present value=0

Present value=0

OFF ' | OFF
Timingenable relay. Of ON
-t {2
imi t=tl+t2 I
Timing up, output (P1~T8) > 35 @ ON OFF
@ Enablereset relay  OFF m OFF

t=Target'valte set in the timer

(3) Timer Mode 3 (OFF-Delay TimerModel)

4’%7 Timer starts operating

Enable reset relay

Enable reset relay
Present value=0

—
Present value=0

Fr [on] OFF

Timing enable relay O ON
Timing up, output (T1~T8) _OFF |oN |« @t > OFF
@ Enable reset relay  OFF OFF

t=Target value set in the timer

Timing enable relay OFF m I ON I I ON IL
Timing up, output (T1~T8) OLI ON <t} OFF | on <t OFF
@ Enable reset relay ~ OFF m OFF

t=Target value set in the timer
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(4)Timer Mode 4(OFF-Delay Timer Mode2)

Enable reset relay Enable reset relay
Present value=0 > Timer starts operating Present value=0
oFf [on] OFF

Timing enable relay

OFF
Timing up, output (T1~T8) OFF ON

Enable reset relay ~ OFF

t=Target value set in the timer

(5) Timer Mode 5 (FLASH Timer Mode 1)
Enable reset relay Enable reset relay
Present value=0 >t Timer starts operating Present value=0

Timing enable relay — s——— ¢ . . . H

Timing up, output
(T1~-T8)

t=Target value set in the timer

(6) Timer Modes6(FLDASH Timer'wiode 2)

Enable reset relay. _ _ Enable reset relay
Present value=0 -t Timer starts operating Present value=0

Timing enable relay

Timing up, output
(T1~T8)
Enable reset relay I_l
t=Target value set in the timer

(7) Timer Mode 7 (FLASH Timer Mode 3)

Enable reset relay Timer starts operatin Enable reset relay
Present value=0 > Present value=0

Timing enable relay | 12 |

Timing up, output | I | [ ]

(T1~T8)
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3. Analog comparator

_@ Symbol |Description
® |Analog comparison mode (1-3)
Selection of the input comparison
@_ @ value
@
(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V
O HO| &
@ Setting reference comparison value
(up limit)
@ Setting reference comparison value
@ (Upper Limit)
(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V
1~V7,count)
Setting reference comparison value
® (Lower Limit)
(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V
1~V7,count)
© Output terminals of analog
comparator(G1~G4)
Analog Comparison Mode (1-3)
(1) Analog comparator mode 4% (® < ®, ® ON)

Input under the Ladder RProgram Mode

| _limit(4.0),s0 G1is ON

Because present input

|
Value(0.3)<lower I
|

| ISR
| T
r B A —— |
| The target value of G1 is } |
| determined by the | L

: present value of T1 :

The number of Analog :
|

comparision:G1~G8

(2) Analog comparator mode 2 (® = @, ® ON)
(3) Analog comparator mode 3 (® < ® <®, ® ON)
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4. Running Instruction

Symbol|Description

Running mode could be set via
11~f8

OFF:(FWD)

ON:(REV)

@

Preset Speed could be set via

seton ®

ON:Operating at the frequency
set on @

11~f8
@ _® ® OFF:Operating at the frequency

v

Selected frequency for constant
or V3, V4, V5

©)

Selected Preset frequency for
constant or V3, V4, V5

Acceleration Time (ACC Time)

Deceleration Time(DEC Time)

Q 19|19 &

Instruction code of operation
(F1~F8, Total: 8Groups)

Sample:
Input under the Ladder*ProgramMode

> A ' ON/OFF of I1 controls the\Rin/Stop !
| status of F1 ,

— 50.00— | When Inverter operating F1=ON, :
I The input terminal of F1 in the ladder |
4: program mode should be ON :
M1— 20.00 | e e ___.
0.0 [~/
M2—
— 30.0 —
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5. ACC- DEC module

—_— symbol | Description

@ addend

@ @ Calculation results RESULT
V1(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7,

V2(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7,
constant)

@ filamentous
V3(AS1~AS4,MD1~MD4,T1~T8,C1~C8,V1~V7,
— constant)

@ _@ constant)
: ® addend

©) Error signal coil output (NOP /M1~MF)

® Instruction code of ACC- DEC module

RESULT=V1+V2-V3
Sample:

Input under the Ladder Program Mode

AT 1T ANIOEE nf 11 rmrfrnle tha Brim /ofem I
/ \ ON/OFF of 11 controls the Run /Stop

/ jo 1 IS 1 |

= (A81) I status of AS1 |

(ML)~ ,/( QL I"M1Ts CoiTerror, if the RESULT is more than the |

. Sogmmmemat ] upper limit(65535) or Below the lower limit |

_______ A !______iOl,_M_li_SQN_,QliS_Ol\I______!

Input under the Funttion e -

Program Made p| The RESULT of AS1(Note:if the RESUL.Tis more I

PN | than 65535, Here can only display 65535;similarlyiiful

s . NS\ » |  the RESULT is less than he lower limit of 0.) |

(9702 T pal ALY R T WS N\ WA 4 L l
________ A Ml _»_,_,_-->:_A_daeﬁd— value o?\71_:
(8558 SoL AT g
,,,,,,,,, i AS1 ': Addénd value of V2 :
4536 s\ __ o\ _ _
_____________________ » : Addend:valte of V3 :
(5387 T I e T T T T T

\Ir Instruction code of ACC- DEC |
module (AS1~AS4)
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6. MUL- DIV module

RESULT =V1*V2/V3
Sample:

g—@
_®
O
Q

symbo | Description

©) Calculation results RESULT

multiplierA(AS1~AS4,MD1~MD4,
T1~T8,C1~C8,V1~V7, constant)

multiplierB
©) (AS1~AS4,MD1~MD4,T1~T8,C1~
C8,V1~V7, constant)

divisor
@ (AS1~AS4,MD1~MD4,T1~T8,C1~
C8,V1~V7, constant)

Error signal coil output (NOP

®
/M1~MF)

® Instruction code of MUL- DIV
module

Input under the Ladder Program Mode

N

ONJ/OFF of 11 controls the Run /Stop |

i o 1 IS 1| |

= (M Dl) | status of MD1 I
(MD) (QL |"MA.Ts coiTerror, if the RESUL T is more than the |
N 2 /,' upper limit(65535) or Below the lower limit |
""""" Al ___©) MIiSONQLSON oy _ __ |

Input under the:Runction
Program Mode

[

5

r

=) The RESULT of MD1(Note:if the RESULT is morel

| than 65535,Here can only display,65535;similarly,if |
|  the RESULT is less than the lower Jimit.of 0 )

—_—— e e — — — — — —— —
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Chapter 5 Troubleshooting and Maintenance

5.1 Error display and corrective action
5.1.1 Manual Reset and Auto-Reset

Faults which can not be recovered manually

Display Content Cause Corrective action
-OV- :
_ M1 _ \\I/Vﬁgig;;gg;égh Detection circuit malfunction Consult with the supplier
(W N]
-LV- 1. Power voltage too low 1.Check if the power voltage
Voltage too low | 2. Pre-charge resistor or fuse 's correct
| 11 2.Replace the pre-charge
- — | when stopped burnt out. .
Lo ST . resistor or the fuse
- 3. Detection circuit malfunction . :
3. Consult with the supplier
-OH- The inverter is 1. Detection circuit malfunction | Improve the ventilation
_ M _ | overheated when | 2. Ambient temperature too conditions, if no result then
L stopped high or bad ventilation replace the inverter
OH-C . . 1. Reduce carrier
The inverter is L (I_';?E; dt?/?r?tﬁ;%tgrrme Is too high frequency
overheated 2. Improve the ventilation
Y I — r during runnin 2. Temperalure Sensor Sl conditions, if no result then
Lo g g circuit malfunctions L
replace the inverter
EPr
EEPROM . .
C0O_ oroblem Raulty. EEPROM Consult with the supplier
L
COt & icaf
i er?(r)nrmunlca 10" 1 cCommunication disruption Cheek the wiring
L UL
e C tS @
urrent Sensor urrent sensof ‘error or . .
: S \ Consult with the supplier
,'_ ,'— ,': ~ detection error circuit malfunction PP
Faults which can be recovereddmanually and automatically
Display Content Cause Corrective action
OC-A 1. Acceleration time too short 1.Set a longer acceleration
2+Ihe capacity of the motor time
exceeds the capacity of 2.Replace inverter with one
Over-current at the inverter that has the same rating
Ar _ 0 acceleration 3. Short circuit between the as that of the motor
[ I motor coil and the case 3.Check the motor
4. Short circuit between 4.Check the wiring
motor wiring and ground 5.Consult with the supplier
5. IGBT module damaged
OC-C 1.Increase the capacity of
M _ [ |Overcurrentat | 1. Transient load change the inverter
LI L | fixed speed 2. Transient power change 2.Install inductor on the
power Supply input side
ocC-d
Over-current at The preset deceleration time is | Set a longer deceleration
nr ]
-_— deceleration too short. time
oL o
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Displa Content Cause Corrective action
play
OC-S 1. Short circuit between the
Over current at motor coil and the case 1.Inspect the motor
nr _ C | start 2. Short circuit between motor | 2.Inspect the wiring
e _ coil and ground 3.Consult with the supplier
3. the IGBT module damaged
ov-C 1.Set a longer deceleration
1.Deceleration time setting time
Excessive Voltage too short or excessive load | 2. Add a brake resistor or
M1 1 _ [ |during operation/ inertia brake module
Il L | deceleration 2.Power voltage varies widely | 3.Add a reactor at the power
(fluctuates) input side
Err4 .
r CPU lllegal External noise If it occurs too often, please
C —r '—’ interrupt consult with the supplier
PF 1. Check the main circuit
Abnormal fluctuations in the power supply wiring.
P ,': Input phase Loss | i circuit voltage 2. Check the power supply
voltage
UT'C Output under Output current < Output under | Set the level according to
- current detection current detection level application
UL
LE 1. Check output cable
connection
LLoss of output voltage on any | 2.Determine resistance
"_ ,C OutpygRetSe losg of the phases between the lines
3.Check whether the
texminals are loose
Faultswhich can be recovered manualiysbut not automatically
Display Content Cause Corrective action
oC Over-current
nr during stop Detection circuit malfunction | Consult with the supplier
[y
oLl Consider increasing the
,l_,l ,l ,l Motor overload loading too large Motor capacity
OL2
Ml 0 Inverter overload | Excessive Load Consider increasing the
L L C inverter capacity
. Load too large . Increase the inverter
OL3 1. Load too | 1.1 he i
Mi :l Over torque 2. the setting of (8-15, 8-16) capacity
e too small 2. Set(8-15, 8-16) as needed
LV-C Voltage too low 1.Power voltage too_low _ 1.Improve power quality
LU L (fluctuates) at the power input side
OVSP . , 1.Load may be too large
Motor rotating too | Rotation speed and the set ' . .
NycCo fast g speed valupe vary widely 2.Check if the set speed is
L Jr correct.
LIFE1 Inrush current
suppression circuit | Inrush current suppression : .
"_ " ,C E life expectancy circuit is damaged Consult with the supplier

alarm
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Control circuit

capacitor life
expectancy alarm

Control circuit capacitor is
damaged

Consult with the supplier

Main Circuit

Capacitor life
expectancy alarm

Capacitor Main Circuit is
damaged

Consult with the supplier

Output side
ground Fault

If ground fault detection is
enabled by 08-18, then for
any ground faults (short

output will switch off.

circuit to ground) the inverter

1. Check the motor winding
resistance for failures.

2. Check the motor cable
for ground short circuits

3. If the above is correct,
then consult with the
supplier

5.1.2Keypad Operation Error Instruction

Display Content Cause Corrective action
LOC 1. Attempt to modify
L ;?égzinyergéke d frequency parameter while
L 13-06>0.
| Ar Z'ngtg ddlrecnon 2. Attempt to reverse 1. Adjust 13-06
irection when 11- 00=1. . Adjust 11-
LUl 3. Parameter directi hen 11- 00=1 2. Adjust 11-00
péssword(l?; 07 3. Parameter (13 - 07)
enabled enabled, set the correct
password will show LOC.
Errl .
1. Press A or ¥ while ; T\ The A .orV is available
00-05/00-06>0 or running for medifying the
r | | Keypad at preset speed. pafameter only when
Parameter.Can\notbe 2. Modify the parameter in
modified.during operation STOP mode.
(refer.to'the parameterlist).
Err2 ¥.00-13 is within the range - A8-11.
0f(14208'+ 11-11) or = 'l"fi'fly 11-08~11-10 or
Parameter setting (11-09 + 11-11) or .
C __ 7 arror (11-10 + 11-11) 2. Set 00-12>00-13
L < 3. Set 00-05 and 00-06 to
2. 00- 12=00-13 gift t val
3. 00-05 = 00-06 erent vaiue
Err5 1.Control command sent 1. Issue enable
Modification of during communication. command before
r r parameter is not 2.Attempt to modify the communication
- - - available in function 09-02 ~ 09-05 2. Set parameters
Crrr 2
- = | communication during communication 09-02 ~ 09-05 function
before communication
Erré 1.Wiring error
L 2.Communication 1. Check hardware and wirin
Communication 9
C _ _C failed parameter setting error. 2. Check Functions
Crr Qo 3.Incorrect communication (09-00~09- 05).
protocol
Err7 1.Attempt to modify the
. function 13-00/13-08. If reset is not possible, please
- - .Voltage and current consult with the supplier.
,l— i _'l Parameter conflict | ,, |, q it with th i

detection circuit is abnormal.
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5.1.3 Special conditions

Display Fault Description
StP0O
Zero speed at
cCLgon stop Occurs when preset frequency <0.1Hz
JCcru
StP1 If the inverter is set for external terminal control mode
Fail to start (00-02/00-03=1) and direct start is disabled (07-04=1)
| | | directly The inverter cannot be started and will flash STP1.
—, ,— ,— | On power up. The run input is active at power-up, refer to descriptions of
- = (07-04).
K d St . . . .
StP2 OeﬁZte d op If the Stop key is pressed while the inverter is set to external
E . control mode (00-02/00-03=1) then'STP2’flashes after stop.
i1 A3 w erl mvelrter Release and re-activate the run contact to restart the inverter.
Ll _J | inexterna
L I L |control mode.
E.S. External When external rapid stop input is activated the inverter will
_ ~ R X G'}d 6,: decelerate to stop and the display will flash with E.S.
. apid stop message.
b.b. When external base block input is activated the inverter
External base . . . . .
| stops immediately and then the display will flash with b.b.
j j block
[ message.
PdEr
OJaC PID feedback PID feetlback loss is detected.
r D ,: r loss
AtEr 1. Motor nameplate data Input efrors
H 'C E r (U TUNinigeQEpr 2. Emergency stop.is activated 'while auto tuning.
FIrE 1. Software rev below ts1the fir€ . mode is enabled when
08-17=1
,': " . E Fire Mode 2. Software,ver11 and ahove,the fire mode is enabled when
03-00:03-05 = [28]

3. The'diplay on'the keypad indicates FIrE
4, Under fire mode function, the inverter will run at full speed
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5.2 General troubleshooting

Status Checking point Remedy
Motor runs Is the wiring for the output Wiring must match U, V, and W terminals of
) terminals correct? the motor.
g: r\g;(t)ig?\ Is the wiring for forward and Check for correct wirin
reverse signals correct? 9-
Is the wiring for the analog -
The rgotor frequency inputs correct? Check for correct wiring.
rs]g(t-zcleoecan Is the setting of operation mode | Check the Frequency
requlated correct? Source set in parameters 00-05/00-06.
g ' Is the load too excessive? Reduce the load.
Motor Check the motor specifications Confirm the motor specifications.
running (poles, voltage...) correct?
speed too Is the gear ratio correct? Confirm the gear ratio.
high or too | Is the setting of the highest . .
low output frequency correct? Confirm the highest output frequency

Motor speed
varies

Is the load too excessive?

Reduce the load.

Does the load vary excessively?

1.
2.

Minimize the variation of the load.
Consider increasing the capacities of the
inverter and the motor.

unusually Is the input i . 1. Consider adding an AC reactor at the power
S the Input power erratic or 1S input side if using single-phase power.
there a phase loss ? = .

2. Check wiring if using three-phase power.

Is the power compneeted to the 1. Is the power applied ?
correct L1(L); L2, and L3(N) 2. Turn the power OFF and then ON again.
terminals? 3. Make sure the power voltage is correct.
is the"chargingsindicator lit ? 4. Make sure screwssare secured firmly.
Is there voltage across the .
output@fminals T1, T2, and T3? Turn the power' OFF and'then ON again.
Isstaflxl\;erload P IR e Reduce the lead+so the motor will run.

Motor can A t.h b ities i

not run re there any abnormalities in

the inverter?

Is there a forward or_reverse run
command ?

See error descriptions to check wiring and
correct if necessary.

Has the analog frequency signal
been input?

1.

2.

Is analog frequency input signal wiring
correct?
Is voltage of frequency input correct?

Is the operation mode setting
correct?

Operate through the digital keypad

5.3 Troubleshooting of the Inverter

Refer to the error display and corrective action section 5.1.
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5.4 Routine and periodic inspection

To ensure stable and safe operation, check and maintain the inverter at regular intervals.
Use the checklist below to carry out inspection.
Disconnect power after approximately 5 minutes to make sure no voltage is present on the output
terminals before any inspection or maintenance.

Checking
Items Details period Methods Criteria Remedies
Daily | 1Year
Environment & Ground connection
Temperature:
Confirm the Measure with (ii‘_)l;g?gc Imorove the
Ambient temperature and © thermometer Humidity: ampbient or
- humidity at the machine and hygrometer y:
conditions at Below relocate the
the installation 95%RH drive to a
Are there inflammable Keep area better area.
materials in the © Visual check b
e clear
vicinity?
Any unusual vibration o Visual, hearing | Keep area Secure
. from the machine check clear SCrews
Installation Measure the Improve the
Grounding Is the grounding : . 200Vclass: prove th
. © resistance with grounding if
resistance correct? r below 100Q
a multi-tester needed.
Terminals & Wiring
Any looseparts or ©
terminalS? :
Connection Afyldamage e Visual check Correct Secure
: © Check with a installation terminals and
terminals base ? . }
screwdriver requirement |remove rust
Any corroded ©
Terminals?
ires?
Wirin e i 2 Visual check \?vﬁirlzed Rectify as
g Any dgmage to the wire ® 9 necessary
insulation? requirement
Voltage
Input power Is the voltage of the Measure t.he Voltage myst Improve_ input
voltage main circuit correct? © voltage with a conform with |voltage if
9 ’ multi-tester the spec. necessary.
Circuit boards and components
Any contamination or
_ o damage to printed © Clean or
Eg;::d circuit circuit board? replace the
Discolored, overheated, o circuit board
or burned parts Visual check Correct
Any unusual odor or o component Replace
c : leakage condition Pl
apacitor Anv ohvsical damage capacitor or
y pnysi 9 © inverter
or protrusion
i Clean
Any dust or debris © components
No short
Power circuit or
component Check resistance © Measure with a | broken circuit | Consult with
between each terminals multi-tester in the supplier

three-phase
output
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Peripheral device

Whether rheostat wiring Replacement
Rheostat or connector are © Visual check P
damaged rheostat
Check contacts and No
.| connections for an i
Electromagnetic abnormality y © abnormalities | Replacement
Contactor —~——— Contactor
Unusual vibration and .
. © hearing check
noise
Reactor Is there ah.y © Visual check Replacement
abnormalities? Reactor
Cooling System
Unusual vibration and © Visual or Consult with
Cooling fan noise hearing check the supplier
9 Excessive dust or ©
debris Clean the fan
= ] Correct o
A debris Visual check debris or dust
I Is the ventilation path © Clear the
Ventilation Path blocked? path

5.5 Maintenance

To ensure long-term reliability, follow the instructions below to perform regular inspection. Turn the power off
and wait for a minimum of 5 minutés hefore inspection to avoid potential shock hazard from the charge
stored in high-capacity capacitors:

1. Maintenance Check List

A\

Ensure that'temperature and humidity around the inverters is.as required in the instruction

manual, installed away from any sources oftheatanditheé.correct ventilation is provided..

For replacement of a failed or damagediinverter censult with the local supplier.

Ensure that the installation area is free from dust'and any other contamination.

Check and ensure that the greund eonnegtions are secure and correct.

Terminal screws must be tight, €specially on the power input and output of the inverter.

V(V|V|V|V

Do not perform any insulation test.on the control circuit.

2. Insulation test Method
Single Phase

Power
Source

L1 (L) T1 @azmmmmmmmny

Inverter T2

L2

T3 belomeencd

Dielectric
Withstand
Voltage Test

Three Phase

L1 (L

L2

Tl

Inverter 1o

T3

Dielectric
Withstand
Voltage Test
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Chapter 6 Peripherals Components

6.1 Reactor Specifications

Model: E510-ooo0-XXX

Specification

Current (A)

Inductance (mH)

2P5 8.5 2.1
201 12 2.1
202 19.0 1.1
203 25.0 0.71
205 20 0.53
208 33.0 0.35
210 42.0 0.265
215 60 0.18
220 80 0.13

Model: E510-ooo-XXX

Specification

Current (A)

Inductance (mH)

401 4.5 8.4
402 6 4.2
403 7.5 3.6
405 12 2.2
408 17.0 1.42
410 23.0 1.06
415 31.0 0.7
420 40 0.53
425 50 0.42

6.2 Electromagnetic Contactor Circuit Breaker

Model: E510-ooo-XXX

Molded<case circuit
breaker made

Magnetic contactor (MC)
made

by TECO by TECO

2P5 TO-50E 15A
201/202 TO-50E 20A CN-11

203/205 TO-50E 30A
208 TO-50E 50A CN-18
210 TO-100S 60A CN-25
215 TO-100S 100A CN-50
220 TO-100S 100A CN-60
401/402/403/405 TO-50E 15A CN-11
408 TO-50E 20A CN-16
410 TO-50E 30A CN-18
415 TO-50E 50A CN-25
420 TO-100S 50A CN-35
425 TO-100S 75A CN-50
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6.3 Fuse Specification

Model: E510-ooo-XXX Fuse types
2P5/201 15A, 300VAC
202/203 30A, 300VAC

205 30A, 300VAC
208/210 60A, 300VAC
215/220 100A, 300VAC

401 5A, 600VAC

402 10A, 600VAC

403 15A, 600VAC

405 20A, 600VAC
408/410 40A, 600VAC

415 70A, 600VAC

6.4 Fuse Specification (UL Model Recommended)

Model Manufacture Type Rating
E510-2P5-H1XX Bussmann 20CT 690V 20A
E510-201-H1XX Bussmann 20CT 690V 20A
E510-202-H1XX Bussmann 30FE 690V 30A
E510-203-H1XX Bussmann 50FE 690V 50A
E510-2P5-H3XX Bussmtann 20CT 690V 20A
E510-201-H3XX Bussmann 20CT 690V 20A
E510-202-H3XX Bdssmann 20CIK 690V 20A
E510-203-H3XX Bussmann 30FE 690V 30A
E510-205-H3XX Bdissmann 50FE 690V 50A
E510-208-H3XX Bussmann 63FE 690V 63A
E510-210-H3XX FERRAZ SHAWMUT A5005100:-4 500V 100A

Bussmann or FERRAZ 120FEE 690V 120A
E510-215-H3X% SHAWMUT A500QS150-4 500V 150A
E510-220-H3XX FERRAZ SHAWMUT. A50QS150-4 500V 150A
E510-401-H3XX Bussmann 10CT 690V 10A
E510-402-H3XX Bussmann 16CT 690V 16A
E510-403-H3XX Bussmann 16CT 690V 16A
E510-405-H3XX Bussmann 25ET 690V 25A
E510-408-H3XX Bussmann 40FE 690V 40A
E510-410-H3XX Bussmann 50FE 690V 50A
E510-415-H3XX Bussmann 63FE 690V 63A
E510-420-H3XX Bussmann 80FE 690V 80A
E510-425-H3XX FERRAZ SHAWMUT A500QS100-4 500V 100A
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6.5 Brake Resistor

e . Minimum
Model: E510-o0oo-XXX Tﬁig)e Cgﬂr?z;girty Specification ED(%) TBorr?qkuee Resistance
(KW) (W) (Q) (%) w) | (Q)
2P5 0.5 0.4 80 200 10 214 210 70
201 1 0.75 80 200 10 117 210 70
202 2 15 150 100 10 117 210 70
203 3 2.2 200 80 10 112 210 70
205 5 3.7 390 40 10 117 500 30
208 7.5 55 500 30 10 123 600 25
210 10 7.5 780 20 10 117 1000 15
215 15 11 1200 13.6 10 100 1500 10
220 20 15 1200 13.6 10 100 1500 10
401 1 0.75 80 750 10 123 500 120
402 2 15 150 400 10 117 500 120
403 3 2.2 250 250 10 123 600 100
405 5 3.7 400 150 10 123 1000 60
408 7.5 55 500 130 10 123 1200 50
410 10 7.5 600 100 10 117 1200 50
415 15 i 1000 60 10 149 1200 50
420 20 15 1500 40 10 100 2400 25
425 25 18.5 2000 32 10 120 4000 15

sNote: Formula for brake resistor: W= (Vpnb * Vpnb) * ED%/ Rmin
1. W: braking resistor power (Watts)
2. Vpnb: braking voltage (220V=380VDC, 440V=760VDC)

3. ED%: braking effective period

4. Rmin: braking resistor minimum value (ehms)
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6.6 Input Noise filter

Frame model rated input | Noise filter model name | rated current (A)

1y 200 ~ 240V E2F-2102 10
1| E510-2P5-H 3$ 200 ~ 240V FN3258-16-45 16

1y 200 ~ 240V E2F-2102 10
1 | E510-201-H 3$ 200 ~ 240V FN3258-16-45 16

1y 200 ~ 240V FS6146-27-07 27
2 E510-202-H 3$ 200 ~ 240V FN3258-16-45 16

1y 200 ~ 240V FS6146-27-07 27
2| E510-203-H 3$ 200 ~ 240V FN3258-16-45 16
1 E510-202-H3 | 3y 200 ~ 240V FN3258-16-45 16
2 E510-205-H3 | 3y 200 ~ 240V FS20500-22-99 22
3 E510-208-H3 | 3y 200 ~ 240V T-096.05001.00 50
3 E510-210-H3 | 3y 200 ~ 240V T-096.05001.00 50
4 E510-215-H3 | 3y 200 ~ 240V T-097.08004.00 80
4 E510-220-H3 | 3y 200 ~ 240V T-097.08004.00 80
1 E510-401-H3 | 3y 380 ~ 480V FN3258-16-45 16
1 E510-402-H3 | 3y 380+~480V FN3258-16-45 16
2 E510-403-H3 | 3w 380 ~ 480V FN3258-16-45 16
2 E510-405-H3¢]\3y 380.% 480V FN3258-16-45 16
3 E510-4085H3 | 3yi380 = 480V T-097.08004.00 80
3 E510-°410-H3 4 13y"380 ~ 480V T-097.08004.00 80
3 E510-415:€37| 3y 380 ~ 480V T-097.08004.00 80
4 E510-420-H3 | 3y 380 ~ 480V FS42500¢50-99 80
4 E510-425-H3 | 3y 380 ~ 480V FS42500-50-99 80

*Note : The above models are not build-in filter®
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Appendix-1 Instructions for UL

Appendix-1 Instructions for UL

€ Safety Precautions

A\ DANGER

Electrical Shock Hazard

Do not connect or disconnect wiring while the power is on.

Failure to comply will result in death or serious injury.

Electrical Shock Hazard

Do not operate equipment with covers removed.
Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall covers or shields before
operating the drives and run the drives according to the instructions described in this manual.

Always ground the motor-side grounding terminal.

Improper equipment grounding could result in death or serious injury by contacting the motor case.

Do not touch any terminals before the capacitors have fully discharged.
Failure to comply could result in death or serious injury.

Before wiring terminals, disconnect all power to the equipment. The internal capacitor remains charged even after the power supply is turned off.
After shutting off the power, wait for at least the amour{&ftime specified on the drive before touching any components.

Do not allow unqualified personnel to perfo the drive.
Failure to comply could result in death or s njury \\i
Installation, maintenance, 1nspect1o 1cmg e ormed only by authorized personnel familiar with installation, adjustment, and

maintenance of AC drives.
\¢
Do not perform work w ive wh ng loose clothing, jewelry, or lack of ey& \‘u
Failure to comply could result in %;@1 erious injury.
Remove all metal objects suc? tches and rings, secure loose clothmg, ; é/e prcétl{wbefore beginning work on the drive.

s

Do not remove covers or touch circuit boards while the power is on(¢
Failure to comply could result in death or serious injury. &X

" Fire ﬁ,r}i&

Tighten all terminal screws to the specified tighten;&torque ¢

Loose electrical connections could result in death or seriousi by fire due to overheating of electrical connections.
-

Failure to comply could result in death or serious injury by fire.

Do not use an improper voltage source.

Verify that the rated voltage of the drive matches the voltage of the incoming power supply before applying power.

Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.

Attach the drive to metal or other noncombustible material.

NOTICE

Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit boards.

Failure to comply may result in ESD damage to the drive circuitry.

Never connect or disconnect the motor from the drive while the drive is outputting voltage.

Improper equipment sequencing could result in damage to the drive.

Do not use unshielded cable for control wiring.

Failure to comply may cause electrical interference resulting in poor system performance. Use shielded twisted-pair wires and ground the shield
to the ground terminal of the drive.




Appendix-1 Instructions for UL

NOTICE

Do not modify the drive circuitry.
Failure to comply could result in damage to the drive and will void warranty.

Teco is not responsible for any modification of the product made by the user. This product must not be modified.

Check all the wiring to ensure that all connections are correct after installing the drive and connecting any other devices.

Failure to comply could result in damage to the drive.

€ UL Standards

The UL/cUL mark applies to products in the United States and Canada and it means that UL has performed product testing and evaluation and
determined that their stringent standards for product safety have been met. For a product to receive UL certification, all components inside that
product must also receive UL certification.

c(UL)us
LISTED

UL/cUL Mark

€ UL Standards Compliance

This drive is tested in accordance with UL standard UL508C and complies with UL requirements. To ensure continued compliance when using this
drive in combination with other equipment, meet the following conditions:

B Installation Area x\

Do not install the drive to an area greater than p%& severity 2\§JL standard).

B Main Circuit Terminal Wiring ((\“ Q\()
$ r

UL approval requires crimp term en w1r1 a e’s main circuit terminals. Use crimping {s& specified by the crimp terminal

manufacturer. Teco recomrtx ‘\§ de by NICHIFU for the insulation cap. . é( \é\‘

The table below matches drives mode{@l rimp terminals andinsulation caps. Orders, (%\%B laced a Teco representative or directly
$

with the Teco sales department. Q z'? \

/
,\&, %«/
p Terminal Size
Drive Model vr\l,‘::l%((;AaVl\ll%? (min) Terminal | Crimp Terminal Tool Insulation Cap
E510
R/IL1 - S/L2 - TIL3 |UIT1 VIT2 - WIT3| Screws Model No. Machine No. Model No.

201 2.1 (14) M3.5 R2-3.5 Nichifu NH1/9 TIC2
202 3.3 (12) M4 R3.5-4 Nichifu NH1/9 TIC 3.5
202-H3 2.1 (14) M3.5 R2-3.5 Nichifu NH1/9 Tic2
205 5.3 (10) M4 R5.5-4 Nichifu NH1/9 TIC 5.5
210 8.4 (8) M5 R8-5 Nichifu NH1/9 TIC 8
220 21.2 (4) M5 R22-5 Nichifu NOP 150H TIC 22
402 2.1 (14) M3.5 R2-3.5 Nichifu NH1/9 TIC 2
405 2.1 (14) M4 R2-3.5 Nichifu NH1/9 TIC 2
415 8.4 (8) M5 R8-5 Nichifu NH1/9 TIC8
425 8.4 (8) M5 R8-5 Nichifu NH 1/9 TIC 8




Appendix-1 Instructions for UL

Recommended Input Fuse Selection

Fuse Type
Drive Model E510 Manufacturer: Bussmann / FERRAZ SHAWMUT
Model Fuse Ampere Rating (A)
200 V Class Single / Three-Phase Drives

2P5-HXXX Bussmann 20CT 690V 20A
201-HXXX Bussmann 20CT 690V 20A
202-HXXX Bussmann 35FE 690V 35A
203-HXXX Bussmann 50FE 690V 50A
2P5-H3XX Bussmann 20CT 690V 20A
201-H3XX Bussmann 20CT 690V 20A
202-H3XX Bussmann 20CT 690V 20A
203-H3XX Bussmann 30FE 690V 30A
205-XXXX Bussmann 50FE 690V 50A
208-XXXX Bussmann 63FE 690V 63A
210-XXXX FERRAZ SHAWMUT A50QS100-4 500V 100A
215-XXXX Bussmann 120FEE / FERRAZ A50QS150-4 690V 120A/500V 150A
220-XXXX FERRAZ SHAWMUT A50QS150-4 500V 150A

Fuse Type
Drive Model E510 Manufacturer: Bussmann / FERRAZ SHAWMUT
Model Fuse Ampere Rating (A)
400 V Class Three-Phase Drives
401-XXXX Bussmann 10CT 690V 10A
402-XXXX Bussmann 16CT 690V 16A
403-XXXX Bussmann 16CT 690V 16A
405-XXXX BuSsmann 25ET 690V 25A
408-XXXX Bussmann 40FE 690V 40A
410-XXXX Bussmann S50FE 690V 50A
415-XXXX Bussmann 63FE 690V 63A
420-XXXX _ Bussmann 80FE 690V 80A
425-XXXX gr FERRAZ SHAWMUT A50QS100-4 500V 100A

€ Motor Overtemperature/Protection

Motor overtemperature protectionshall be provided in the end use application:

B Field Wiring Terminals

All input and output field wiring terminals not located within the'motor circuif'shall be marked to indicate the proper connections that are to be
made to each terminal and indicate that copper conductozs; rated 75°C arg’te. be used.

B Drive Short-Circuit Rating

This drive has undergone the UL short-circuit test, which cettifies that during a short circuit in the power supply the current flow will not rise above
value. Please see electrical ratings for maximum voltage and’table below for current.

» The MCCB and breaker protection and fuse ratings (refer to the preceding table) shall be equal to or greater than the short-circuit tolerance of the
power supply being used.

* Suitable for use on a circuit capable of delivering not more than ( A ) RMS symmetrical amperes for ( Hp ) Hp in 240 /480 V class drives motor
overload protection.

Horse Power ( Hp ) Current (A)
1-50 5,000

Voltage (V)
240/ 480




Appendix-1 Instructions for UL

@ Drive Motor Overload Protection

Set parameter 02-01 (motor rated current) to the appropriate value to enable motor overload protection. The internal motor overload protection is
UL listed and in accordance with the NEC and CEC.

Hm 02-01 Motor Rated Current

Setting Range: Model Dependent
Factory Default: Model Dependent

The motor rated current parameter (02-01) protects the motor and allows for proper vector control when using open loop vector or flux vector
control methods (00-00 = 1). The motor protection parameter 08-05 is set as factory default. Set 02-01 to the full load amps (FLA) stamped on
the nameplate of the motor.

The operator must enter the rated current of the motor (02-01) in the menu during auto-tuning.

B Motor Overload Protection Selection

The drive has an electronic overload protection function (OL1) based on time, output current, and output frequency, which protects the motor from
overheating. The electronic thermal overload function is UL-recognized, so it does not require an external thermal overload relay for single motor
operation.

This parameter selects the motor overload curve used according to the type of motor applied.

Overload Protection Settings

Setting Description
08-05=0 Disabled

08-05=1 Enabled

08-12=0 Constant Torque (OL =103 %) (150 % for 1 Minute)

08-12=1 Variable Torque (OL = 113 %)(123 % for 1 Minute)

08-11=0 Standard Motor protection

08-11=1 Inverter duty motor protection

Sets the motor overload protection function in 08 group aC\nQing to the applicable motor.

Setting 08-05 = 0. Disables the motor overload pr 'qunction when two or more motors are connected to a single inverter. Use an
alternative method to provide separate overloadQQ tion for otor such as connecting a thermal overload relay to the power line of
each motor. ,\’\ x $

Setting 08-12 = 0. To protect thege \mechan a as long as the load is less than 103% rated, cmtent the motor continue to run.
The load is larger than 150% ra;éé ent, the ill run for I minute. (Refer to following cv r& (1 vy R
A 4 "
Setting 08-12 = 1. To protec\}/ AC lo PUMP .so on)as.long as the load is'less tl\n\m% rated,c&lr}cnt the motor continue to run.
/’ \‘/

The load is larger than 123% rated ﬁ\u& ¢the motor will run for 1 minute.

Setting 08-11 = 0. For motors w1th&1t a forced cooling fan (general purpose staﬁdﬂr({motor ?{1&11 f d1551pat1on capability is lower when in
low speed operation.

Setting 08-11 = 1. For motors with a forced cooling fan (inverter dutx&%l: mo}(ﬁ%«k\le heat dissipation capability is not dependent upon
the rotating speed. ) \\\

” &

To protect the motor from overload by using electronic 0\7\0215 prot@c‘tiqn be sure to st parameter 02-01 according to the rated current value
shown on the motor nameplate. R »

Refer to the following "Motor Overload Protection Time" foa“gﬁ standard motor overload protection curve example : Setting 08-12 = 0.

Minute

5.0

1.0

@
103 113 123 150 Current

Motor Overload Protection Time

The heat sinking function will not be as effective when the motor run at low speed. So the thermal relay action level will decline at the same time.
(The curve 1 will change to curve 2).

B 08-06 Motor Overload Operation Selection

Setting Description

0 Coast-to-Stop After Overload Protection is Activated
1 Drive Will Not Trip when Overload Protection is Activated (OL1)




Appendix 2: E510 parameter setting list

Customer

Inverter Model

Site Location

Contact Phone

Address
Parameter Setting Parameter Setting Parameter Setting Parameter Setting
code content code content code content code content
00-00 02-08 04-03 05-27
00-01 02-09 04-04 05-28
00-02 02-10 04-05 05-29
00-03 02-11 04-06 05-30
00-04 02-12 04-07 05-31
00-05 02-13 04-08 05-32
00-06 02-14 04-09 05-33
00-07 02-15 04-10 05-34
00-08 02-16 04-11 05-35
00-09 03-00 04-12 05-36
00-10 03-01 04-13 05-37
00-11 03-02 04-14 05-38
00-12 03-03 04-15 05-39
00-13 03-04 04-16 05-40
00-14 03-05 05-00 05-41
00-15 03-06 05-01 05-42
00-16 03-07 05-02 05-43
00-17 03,08 05-03 05-44
00-18 03-09 05-04 05-45
00-19 03-10 05-05 05-46
00-20 03-11 05-06 05-47
01-00 03-12 05-07 05-48
01-01 03-13 05-08 06-00
01-02 03-14 05-09 06-01
01-03 03-15 05-10 06-02
01-04 03-16 05-11 06-03
01-05 03-17 05-12 06-04
01-06 03-18 05-13 06-05
01-07 03-19 05-14 06-06
01-08 03-20 05-15 06-07
01-09 03-21 05-16 06-08
01-10 03-22 05-17 06-09
01-11 03-23 05-18 06-10
01-12 03-24 05-19 06-11
02-00 03-25 05-20 06-12
02-01 03-26 05-21 06-13
02-02 03-27 05-22 06-14
02-04 03-28 05-23 06-15
02-05 04-00 05-24 06-16
02-06 04-01 05-25 06-17
02-07 04-02 05-26 06-18
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Parameter Setting Parameter Setting Parameter Setting Parameter Setting
code content code content code content code content
06-19 08-03 10-22 14-05
06-20 08-04 11-00 14-06
06-21 08-05 11-01 14-07
06-22 08-06 11-02 14-08
06-23 08-07 11-03 14-09
06-24 08-08 11-04 14-10
06-25 08-09 11-05 14-11
06-26 08-10 11-06 14-12
06-27 08-11 11-07 14-13
06-28 08-12 11-08 14-14
06-29 08-13 11-09 14-15
06-30 08-14 11-11 14-16
06-31 08-15 11-12 14-17
06-32 08-16 11-13 14-18
06-34 08-17 11-14 14-19
06-35 08-18 11-15 14-20
06-36 09-00 11-16 14-21
06-37 09-01 11-17 14-22
06-38 09-02 12-00 14-23
06-39 09-03 12-01 14-24
06-40 09-04 12-02 14-25
06-41 0905 12-03 14-26
06-42 09-06 12-04 14-27
06-43 09-07 12-05 14-28
06-44 09-08 12-06 14-29
06-45 09-09 12-07 14-30
06-46 10-00 12-08 14-31
06-47 10-01 12-09 14-32
07-00 10-02 12-10 14-33
07-01 10-03 12-11 14-34
07-02 10-04 12-12 14-35
07-03 10-05 12-13 14-36
07-04 10-06 12-14 14-37
07-05 10-07 12-15 14-38
07-06 10-08 13-00 14-39
07-07 10-09 13-01 14-40
07-08 10-10 13-02 14-41
07-09 10-11 13-03 14-42
07-10 10-12 13-04 14-43
07-11 10-13 13-05 14-44
07-12 10-14 13-06 14-45
07-13 10-15 13-07 14-46
07-14 10-16 13-08 14-47
07-15 10-17 14-00 15-00
07-16 10-18 14-01 15-01
08-00 10-19 14-02 15-02
08-01 10-20 14-03 15-03
08-02 10-21 14-04 15-04
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Parameter Setting Parameter Setting Parameter Setting Parameter Setting
code content code content code content code content
15-05 15-17 15-29
15-06 15-18 15-30
15-07 15-19 15-31
15-08 15-20 15-32
15-09 15-21
15-10 15-22
15-11 15-23
15-12 15-24
15-13 15-25
15-14 15-26
15-15 15-27
15-16 15-28
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Appendix 3: E510 MODBUS Communication protocol

1. Communication Data Frame
E510 series inverter can be controlled by a PC or other controller with the Communication
protocol, Modbus ASCIl Mode & Mode RTU, RS485 or RS232. Frame length maximum 80

bytes.
1.1 Hardware installation
Controller E510 E510 E510
(PLC / HMI or NOde NOde NOde ¢ --=-=--
PC) Address 01 Address 02 Address 03
Option Card | |Option Card Option Card
RS-485 A B A B A B
Interface
Response | | | ________________
Request """"""
120Q
1/4w

E510
Node
Address FE

Option Card

A B

120Q
1/4w

** The network is terminated at eathiend with an external terminating resistor (120Q, 1/4w)**

1.2 Data format ASCIl MODE

STX(3AH) Start bit = 3AH

Address Hi Communication Address(Station):
Address Lo 2-digit ASCII Code

Function Hi Function Code'(command):
Function Lo 2-digit:ASCIl Code

Command Start Address

Command Start Address

Command Start Address

Command Start Address

command‘Start byte:
4-digit ASCII Code

Data length The length of the command:
Data length -

Data length 4-digit ASCII Code

Data length

LRC Check Hi LRC Check Code:

LRC Check Lo 2-digit ASCII Code

END Hi End Byte :

END Lo

END Hi = CR(ODH) , END Lo= LF(0AH)
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MASTER(PLC etc.) send request to SLAVE, whereas response to
SLAVE
MASTER. Address
The signal receiving is illustrated here.
The data length is varied with the command(Function). Function Code
DATA
CRC CHECK
Signal Interval

** The interval should be maintained at 10ms between command signal and request.

1.3 Node (Address)
OOH : Broadcast to all the drivers
01H : to the No.01 Drivers
OFH : to the No.15 Drivers
10H : to the No0.16 Drivers
and so on...., Max to 32(20H)

1.4 Function Code
03H : Read the register.contents
06H : write a WORD 'to register
O08H : Loop_test
10H : write'several data‘to register(complex number register write)

2.CMS (Checksum and time-out definition)
2.1 LRC CHECK

ex: ADDRESS OiH
FUNCTION 03H
COMMAND O1H
OOH
DATA LENGTH OAH
0] = = [S——— true complement
Checksum = F1H
CS(H) = 46H (ASCII)
CS(L) = 31H (ASCII)
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2.2 CRC CHECK:CRC Check Code is calculated from SLAVE Address to end of the data.
The
calculation method is illustrated as follow:

(1). Load a 16-bit register with FFFF hex (all’s1).Call this the CRC register.

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

(3). Shift the CRC register one bit to the right (toward the LSB), Zero-filling the MSB,
Extract and examines the LSB.

(4). (If the LSB was 0): Repeat Steps(3)(another shift). (If the LSB was 1): Exclusive OR
the CRC register with the polynomial value A0O01 hex (1010 0000 0000 0001), putting the
result in the CRC register.

(5). Repeat Steps (3) and (4) until 8 shifts been performed. When this is done, a
complete 8-bit byteWill be processed .

(6). Repeat Steps (2) through (5) for next 8-bit byte of the message, Continue doing this
until all bytes have been processed. The final content of the CRC register is the CRC
value. Placing the CRC into the message: When the 16-bit CRC (2 8-bit bytes) is
transmitted in the message, the Low-order byte will be transmitted first, followed by the
high-order byte, For example, if the CRC value is 1241 hex, the CRC-16 Upper put the
41h, the CRC-16 Lower put the 12h.

® CRC calculation application program
UWORD ch_sum ( UBYTE longWUBYTE *rxdbuff )
{
BYTE i=0;
UWORD wkgi=0xFFFF;
while ( long--)
{
wkg "= rxdbuff++;
for(i=0;i<8;i++)
{
if (wkg & 0x0001 )
{
wkg = (wkg >> 1) ~ 0xa001;
}

else

{
wkg = wkg >> 1;

}

return( wkg );
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3.Error code

ASCII Mode RTU Mode
STX i SLAVE Address 021
Q Function 83H
Address Exception
v 52H
code
Function 8 CRC-16 High COH
L) Low CDH
Exception ‘5
code ‘o
‘2’
LRC Check ~
‘CR’
END
iLF!

Under communication linking, the driver responses the Exception Code and send Function
Code AND 80H to main system if there is error happened.

Error Code Description
51 Function ,€ode Error
52 Address Errar
53 Data Amount-Error
54 DATAOver Range
55 Wiiting Mode Error
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4 Inverter Control
4.1 Command Data (Readable and Writable)

Register No. Bit Content
2500H Reserved
Operation Signal
0 |Operation Command 1:Run 0 : Stop
1 |Reverse Command 1:Reverse 0: Forward
2 |Abnormal 1:EFO
3 |Fault Reset 1 : Reset
4 |Jog Forward Command 1 : Jog Forward
5 |Jog Reverse Command 1: Jog Reverse
6 [Multi-function CommandS1 1 :*ON” 0:“OFF”
2501H 7  |Multi-function CommandS2 1 :“ON” 0:“OFF”
8 |Multi-function CommandS3 1 :“ON” 0:“OFF”
9  |Multi-function CommandS4 1 :“ON” 0:“OFF”
A  |Multi-function CommandS5 1 :“ON” 0:“OFF”
B |Multi-function CommandS6 1 :“ON” 0:“OFF”
C_7Relay R1 1:“ON” 0:“OFF”
D |RelaypyR2 1:"ON” 0:“OFF”
E~F ¢|Reserved
2502H Frequency Command
2503~251FH Reserved

Note: Write in zero for Not used BIT, do not write in‘data for the reserved register.

4.2 Monitor Data (Only for reading)

Register No. Bit Content
State Signal
o |Operation state 1:Run 0 : Stop
1 |Direction state 1:Reverse 0 :Forward
2520H o |Inverter operation prepare state 1l:ready O :unready
3 [Abnormal 1 : Abnormal
4 |DATA setting error 1:Error
5.F |Reserved
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Register

No. Content
abnormity
00 |The inverter is normal 20  |over current during decelerating)( OC-D)
01 [Inverter over heat)( OH ) 21 (OC_S)
02 |Over current at stop)( OC) 22  |Reserved
03 |Under voltage(LV) 23 |Under voltage during running( LV-C)
04 |Over voltage)(OV) 24 |Over voltage at constant speed( OV-C )
05 |Reserved 25  |Inverter over heat during running( OH-C))
06 |[External BB(bb) 26 [stopatOHz(STPO)
07 |(CTER) 27 |Direct start disable)( STP1)
08 |[(PDER) 28 |control panel emergency stop( STP2 )
09 |EPR) 29 |Keypad operation error)( Errl)
2521H 10 [(ATER) 30 |parameter setting error( Err2)
11 |oL3) 31 |Ema)
Communication failure)
12 |inverter over load(*OL2) 32 (Ers5)
13 [Motor over I6ad(0L1) 33 |Communication failure( Err6 )
14 |&fo) 34 |(En7)
15/ |Extemnalbb&'S ) 35 (Err8)
16 |eLoc) 36 {Reéserved
Y7 |Reserved 37'{[Reserved
18 Over voltage at constant speed 38 2R
(0C-C) .
19 |ecoleraiing)(OCH) 39 _|epro)
40 [inverter over speed( QVSP")
Sequence input status
0 Terminal S1 1:“ON” 0:“OFF”
1 Terminal S2 1:"ON” 0:“OFF”
2 Terminal S3 1:“ON” 0:“OFF”
3 Terminal S4 1:"ON” 0:“OFF”
2522H 4 Terminal S5 1:"ON” 0:“OFF”
5 Terminal S6 1:“ON” 0:“OFF”
Contact output
6 Relay R1 1:“ON” 0:“OFF”
7 Relay R2 1:“ON” 0:“OFF”
o~F |Reserved
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Register No.

Content

2523H frequency command(100/1Hz)
2524H Output frequency (100/1Hz)
2525H Output voltage command (10/1V)
2526H DC voltage command (1/1V)

2527H Output current (10/1A)

2528H Temperature

2529H Output torque

252AH PID feedback (100% / fmax , 10/1% )
252BH PID input (100% / fmax, 10/1%)
252CH TM2 AVI input value (1000 / 10V) *1
252DH TM2 ACI input value (1000 / 10V) *1

252EH-~252FH

reserved
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4.3Read the data in the holding register [O3H]
Master unit reads the contents of the holding register with the continuous number for the
specified
quantity.
Note:1. Limit number of read data, RTU: 37, ASCII:17.
2. Can only Continuous read the address of the same Group

3. Read data Quantity=1.
(Example) Read the SLAVE station No:01 ,E510 drive’s frequency command.

ASCII Mode
Instruction Message Response Message (Normal) Response (Fault)
3AH STX 3AH STX 3AH STX
30H 30H 30H
Node Address Node Address Node Address
31H 31H 31H
30H Function 30H , 38H Function
Function Code
33H Code 33H 33H Code
41H 30H 35H
DATA Number Error Code
30H Start 32H 32H
32H Address 31H , ?
First LRC CHECK
33H 37H holding ?
30H 37H register ODH END
30H Quantit 30H OAH
30H 4 ?
LRC CHECK
31H ?
? ODH
LRC CHECK END
? OAH
ODH
END
OAH
RTU Mode
Instruction Message Response Message (Normal) Response(Fault)
Node Address | 01H Node Address O1H Node Address 01H
Function Code | 03H Function Code | 0O3H Function Code 83H
Start | High | AOH DATA Number | 02H Error Code 52H
Address | Low | 23H First | High | o7H High | coH
] holding CRC-16
. ngh OOH register Low DOH Low CDH
Quantity .
Low | 01H High | BBH
5 CRC-16
High | 57H Low | E8H
CRC-16
Low | COH
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4.4 LOOP BACK testing [08H]

The function code checks communication between MASTER and SLAVE.

The instruction message is returned as a response message without being changed.
Any value can be used for test codes or data.

Instruction Message

3AH STX
30H
Node Address
31H
30H Function
38H Code
30H
30H
Test Code
30H
30H
41H
35H DATA
33H
37H
31H
LRC CHECK
42H
ODH
END
OAH

Instruction Message

Node Address | 01H
Function Code | 08H
Test | High | ooH
Code Low | OOH
High | A5H

DATA
Low | 37H
High | DAH

CRC-16
Low | 8DH

ASCII Mode
Response Message (Normal)
3AH STX
30H
Node Address
31H
30H _
Function Code
38H
30H
30H
Test Code
30H
30H
41H
35H DATA
33H
37/H
31H
LRC CHECK
42H
ODH
END
0AH
RTU Mode
Response Message (Normal)
Node.Address | 01H
Funetion Code | 08H
Test | High | ooH
Code | Low | 0OH
High | A5H
DATA
Low | 37H
High | DAH
CRC-16
Low | 8DH
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Response(Fault)

3AH STX
30H
Node Address

31H
38H Function
38H Code
32H

Error Code
30H
37H

LRC CHEC
35H
ODH

- END

OAH

Response(Fault)

Node Address O1H
Function Code 88H
Error Code 20H
High | 47H

CRC-16
Low | D8H




4.5 Write holding register [06H]
Specified data are written into the several specified holding registers from the Specified
respectively.
(Example)Set SLAVE station No:01, writeE510 drive frequency reference 60.0HZ.

Instruction Message

3AH STX
30H Node
31H Address
30H Function
36H Code
41H
30H Start
30H Address
32H
31H
37H DATA
37H
30H

? LRC

? CHECK
ODH
OAH END

Instruction Message

Node Address

01H

Function Code

O06H

Start
Address

High | AOH

Low | 02H

DATA

High | 17H

Low | 70H

CRC-16

High | 04H

Low | 1EH

ASCII Mode
Response Message (Normal)
3AH STX
30H
Node Address
31H
30H ,
Function Code
36H
41H
30H Start
30H Address
32H
31H
37H DATA
37H
30H
7
) LRC CHECK
ODH
END
OAH
RTU Mode
Respanse Message (Normal)
Node Address 01H
Function Code O6H
Start | High | AQH
Address | Low | 02H
High | 17H
DATA
Low | 70H
High | 04H
CRC-16
Low | 1EH
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Response (Fault)

3AH STX
30H
Node Address
31H
38H Function
36H Code
35H
Error Code
32H
?
- LRC CHECK
ODH
END
OAH

Response (Fault)

Node Address O1H
Function Code 86H
Error Code 52H
High | C3H

CRC-16
Low | 9DH




4.6 Write in several holding registers [10H]
Specified data are written into the several specified holding registers from the Specified
number,
respectively.
Note: 1. Limit number of read data, RTU: 35, ASCII:15.
2. Can only Continuous read the address of the same Group.
3. Read data Quantity=1.
(Example)Set SLAVE station No:01, E510 drive as forward run at frequency reference
60.0HZ.

ASCIl Mode
Instruction Message Response Message (Normal) Response(Fault)
3AH STX 3AH STX 3AH STX
30H 30H 30H
Node Address Node Address Node Address
31H 31H 31H
31H Function 31H Function 39H Function
30H Code 30H Code 30H Code
41H 41H 35H Error Code
30H Start 30H Start 32H
30H Address 30H Address ?
LRC CHECK
31H 31H ?
ODH
30H 30H END
. it OAH
uanti uanti
30H < bl 30H Q y
30H 30H
32H 32H
30H DATA A
LRC CHECK
34H Number * ?
30H ODH
) END
30H First OAH
30H DATA
31H
31H
37H Next
37H DATA
30H
?
5 LRC CHECK
ODH
END
OAH
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Instruction Message

Node Address

01H

RTU Mode
Response Message (Normal)

Function Code

10H

Node Address 01H

Start
Address

High

AOH

Function Code 10H

Low

01H

Quantity

High

O00H

Start High | AOH
Address | Low | O1H

Low

02H

DATA Number *

04H

First
DATA

High

O00H

Low

01H

Quantit High | OOH
uanti
y Low 02H
High | 32H
CRC-16
Low 08H

Next
DATA

High

17H

Low

70H

CRC-16

High

95H

Low

BOH

* DATA Numbers are the actual number timers 2
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Response(Fault)

Node Address O1H
Function Code 90H
Error Code 52H
High CDH

CRC-16
Low FDH




5. Comparison list between parameter and register

Eg:Zheter register No.: GGnnH, “GG”"means Group number , “nn” means Parameter
Pourrgggnple: the address of Pr 08-03 is 0803H. the address of Pr 10-11 is 0OAOBH
Register Function Register Function Register No. | Function
No. No.

Group00 Group01 Group02

0000H 00-00 0100H 01-00 0200H 02-00
0001H 00-01 0101H 01-01 0201H 02-01
0002H 00-02 0102H 01-02 0202H 02-02
0003H 00-03 0103H 01-03 0203H 02-03
0004H 00-04 0104H 01-04 0204H 02-04
0005H 00-05 0105H 01-05 0205H 02-05
0006H 00-06 0106H 01-06 0206H 02-06
0007H 00-07 0107H 01-07 0207H 02-07
0008H 00-08 0108H 01-08 Reserved 02-08
0009H 00-09 0109H 01-09 Reserved 02-09
000AH 00-10 Q10AH 01-10 Reserved 02-10
000BH 00-11 010BH 01-11 Reserved 02-11
000CH 00-12 010CH 01-12 Reserved 02-12
000DH 00-13 Reserved 02-13
000EH 00-14 020BDH 02-14
000FH 00-15 020EH 02-15
0010H 00-16 0210H 02-16
0011H 00-17

0012H 00-18

0013H 00-19

0014H 00-20
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Register No. | Function Register No. | Function Register No. | Function
Group03 Group04 Group05
0300H 03-00 0400H 04-00 0500H 05-00
0301H 03-01 0401H 04-01 0501H 05-01
0302H 03-02 0402H 04-02 0502H 05-02
0303H 03-03 0403H 04-03 0503H 05-03
0304H 03-04 0404H 04-04 0504H 05-04
0305H 03-05 0405H 04-05 0505H 05-05
0306H 03-06 0406H 04-06 0506H 05-06
0307H 03-07 0407H 04-07 0507H 05-07
0308H 03-08 0408H 04-08 0508H 05-08
0309H 03-09 0409H 04-09 0509H 05-09
030AH 03-10 040AH 04-10 050AH 05-10
030BH 03-11 040BH 04-11 050BH 05-11
030CH 03-12 040CH 04-12 050CH 05-12
030DH 03-13 040DH 04-13 050DH 05-13
030EH 03-14 040EH 04-14 050EH 05-14
030FH 03-15 040FH 04-15 050FH 05-15
0310H 03-16 0510H 05-16
0311H 03417 0511H 05-17
0312H 03-18 0512H 05-18
0313H 03:19 0543H 05-19
0314H 03-20 0514H 05-20
0315H 03-21 0515H 05-21
0316H 03-22 0516H 05-22
0317H 03-23 0517H 05-23
0318H 03-24 0518H 05-24
0319H 03-25 0519H 05-25
031AH 03-26 051AH 05-26
051BH 05-27
051CH 05-28
051DH 05-29
051EH 05-30
051FH 05-31
0520H 05-32
0521H 05-33
0522H 05-34
0523H 05-35
0524H 05-36
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Register No. | Function Register No. | Function Register No. | Function
Group03 Group04 Group05
0525H 05-37
0526H 05-38
0527H 05-39
0528H 05-40
0529H 05-41
052AH 05-42
052BH 05-43
052CH 05-44
052DH 05-45
052EH 05-46
052FH 05-47
0530H 05-48
Register No. | Function Register No. | Function Register No. | Function
Group06 Group07 Group08
0600H 06-00 0700H 07-00 0800H 08-00
0601H 06401 0701H 07-01 08Q1H 08-01
0602H 06-02 0702H 07-02 0802H 08-02
0603H 06-03 0703H 07-03 0803H 08-03
0604H 06-04 0704H 07-04 0804H 08-04
0605H 06-05 0705H 07-05 0805H 08-05
0606H 06-06 0706H 07-06 0806H 08-06
0607H 06-07 0707H 07-07 0807H 08-07
0608H 06-08 0708H 07-08 0808H 08-08
0609H 06-09 0709H 07-09 0809H 08-09
060AH 06-10 070AH 07-10 080AH 08-10
060BH 06-11 070BH 07-11 080BH 08-11
060CH 06-12 070CH 07-12 080CH 08-12
060DH 06-13 070DH 07-13 080DH 08-13
060EH 06-14 070EH 07-14 080EH 08-14
060FH 06-15 080FH 08-15
0610H 06-16 0810H 08-16
0611H 06-17 0811H 08-17
0612H 06-18 0812H 08-18
0613H 06-19
0614H 06-20
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Register No. | Function Register No. | Function Register No. | Function
Group06 GroupQ7 Group08
0615H 06-21
0616H 06-22
0617H 06-23
0618H 06-24
0619H 06-25
061AH 06-26
061BH 06-27
061CH 06-28
061DH 06-29
061EH 06-30
061FH 06-31
0620H 06-32
0621H 06-33
0622H 06-34
0623H 06-35
0624H 06-36
0625H 06-37
0626H 06438
0627H 06-39
0628H 06:40
0629H 06-41
062AH 06-42
062BH 06-43
062CH 06-44
062DH 06-45
062EH 06-46
062FH 06-47
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Register No. | Function Register No. | Function Register No. | Function
Group09 Group10 Groupll
0900H 09-00 O0AOOH 10-00 0BOOH 11-00
0901H 09-01 0AO1H 10-01 0BO1H 11-01
0902H 09-02 0AO2H 10-02 0BO2H 11-02
0903H 09-03 0AO3H 10-03 0BO3H 11-03
0904H 09-04 0A04H 10-04 0B04H 11-04
0905H 09-05 O0AO5H 10-05 0BO5H 11-05
0906H 09-06 0AO6H 10-06 0BO6H 11-06
0907H 09-07 0AO7H 10-07 0BO7H 11-07
0908H 09-08 0AO08H 10-08 0BO8H 11-08
0909H 09-09 0AO9H 10-09 0BO9H 11-09
0AOAH 10-10 0BOAH 11-10
OAOBH 10-11 0BOBH 11-11
0AOCH 10-12 0BOCH 11-12
0AODH 10-13 0BODH 11-13
0AQEH 10-14 OBOEH 11-14
0AQFH 10-15 0BOFH 11-15
QA1T0H 10-16 0B10H 11-16
0A11H 10-17 0BT1H 11-17
0A12H 10-18
0A13H 1019
0A14H 10-20
0A15H 10-21
0A16H 10-22
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Register No. | Function Register No. | Function Register No. | Function
Group12 Group13 Group15 *Note
0COOH 12-00 ODOOH 13-00 OE20H 15-32
0CO1H 12-01 0DO1H 13-01

0C02H 12-02 0DO02H 13-02

0CO3H 12-03 0DO3H 13-03

0C04H 12-04 0D04H 13-04

0CO5H 12-05 0DO5H 13-05

0CO6H 12-06 0DO6H 13-06

0CO7H 12-07 0DO7H 13-07

0CO8H 12-08 0DO8H 13-08

0CO9H 12-09

0COAH 12-10

0COBH 12-11

0COCH 12-12

OCODH 12-13

OCOEH 12-14

OCOFH 12-15

*Note: The commupication address of Group 14~15 can be found'in “E510 PLC
communicationiprotocol’ iexcept 15-32.
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Appendix4: PLC Communication Protocol

E510 PLC MEMORY MAP

Ladder Code(0-20 Line) A000h~A031h 50words
Ladder Code(21-40 Line) A032h~A063h 50words
Ladder Code(41-60 Line) A064h~A095h 50words
Ladder Code(61-80 Line) A096h~A0C7h 50words
Timer Code A200h~A227h 40words
Counter Code A228h~A247h 32words
Analog Code A248h~A25Fh 24words
Operation control instruction A260h~A28Fh 48words
Add Subtract code A290h~A2A3h 20words
Multiple Division code A2A4h~A2B7h 20words
Timer mode7 Set Value data type A2BSh 1word

selection

The final output detection(judgement for ladder)

Reserved A400h
Reserved

Input Bit (S1~S6) A401h
Reserved

Timer Bit (T118) A402h
Reserved

Counter Bit (C1~C8) A403h
Reserved

Auxiliary relay (M1~M8) A404h
Auxiliary relay (M9~M15)

Operation control (F1~F8) A405h
Reserved

Analog Bit (G1~G8) A406h
Encoder bit (H1~H4)

Output Bit (Q1~Q2) A407h
Reserved

Compile machine Code

A408h~A457h

Note:

Bit7 | Bit6 | Bit5 | Bit4 | Bit3

Bit2

Bitl | BitO

8 7 6 5 4
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Trigger detection (judgement forFunction)

Encoder Bit A458h
Analog Bit
Timer Bit (Current state) A459h
Timer Bit (Last state)
Counter Bit (Current state) A45Ah
Counter Bit (Last state)
Operation Control Bit A45Bh
AS Bit
MD Bit A45Ch
PLC Operation instruction
RUN&STOP A600h
Clear all memory A601h
Cipher Address 170Ah

Ladder Component Actrangement mode

X1---X12 : Contact Component

Y1---Y4 : Coil Component

V1---V12 : Vertical line

— X1 T X5 T X9 T
V1 V5 V9
— X2 T X6 [ X110 [
V2 V6 V10
X3 T X7 T oxu |
V3 V7 V11
x4 | x8 | x12 |
V4 V8 V12

Y1l

Y2

Y3

Y4
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Code in the EEPROM/RAM Arrangement

A. Ladder Part ( Note: L =Low byte, H = High byte )
Page | Address Location Code
A000h X1 H C3 | C2|C1|CO|N3|N2|N1|NO
1 X2 L C3 | C2|C1|CO|N3|N2|N1|NO
A001h X3 H C3 | C2|C1|CO|N3|N2|N1l|NO
X4 L C3 | C2|C1|CO|N3|N2|N1l|NO
A002h X5 H C3 | C2|C1|CO|N3|N2|N1|NO
X6 L C3 | C2|C1|[CO|N3|N2|N1|NO
A003h X7 H C3 | C2|C1|CO|N3|N2|N1|NO
X8 L C3 | C2|C1|CO|N3|N2|N1|NO
A004h X9 H C3 | C2|C1|CO|N3|N2|N1|NO
X10 L C3 | C2|C1|CO|N3|N2|N1|NO
A005h X11 H C3 | C2|C1|CO|N3|N2|N1l|NO
X12 L C3 | C2|C1|CO|N3|N2|N1l|NO
A006h Y1l H C3 | C2|C1|CO|N3|N2|N1l|NO
Y2 L C3 | C2|C1|CO|N3|N2|N1|NO
A007h Y3 H C3 | C2|C1|CO|N3|N2|N1|NO
Y4 L C3 | C2 | C1|CO|N3|N2|N1l|NO
A008h Vi-V4 H V4 | V3 [ V2 { VL | O 0 0 0
V5~ V8 L V8 | V7 N671 V5 N0 0 0 0
A009h V9~V12 H V12 VI VioEve | O 0 0 0
Reserved L 0 0 0 0 0 0 0 0
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Page Address Location
AOOAh X1
X2
A00Bh X3
X4
AO00Ch X5
X6
A00Dh X7
X8
AOOEh X9
5 X10
AOOFh X11
X12
A010h Y1
Y2
AO011lh Y3
Y4
A012h V1~-V4
V5~V8
A013h VO£V12
Reserved
Page Address Location
4 AQ1Eh X1
X2
AO1Fh X3
X4
A020h X5
X6
A021h X7
X8
A022h X9
X10
A023h X11
X12
A024h Y1
Y2
A025h Y3
Y4
A026h V1~-V4
V5~V8
A027h Vo~V12
Reserved

App4-4

Page Address Location
A014h X1
X2
A015h X3
X4
A016h X5
X6
A017h X7
X8
A018h X9
X10
3 A019h X11
X12
AO01Ah Y1
Y2
A01Bh Y3
Y4
A01Ch V1~-V4
V5~V8
AO01Dh Vo~V12
Reserved
Page Address Location
5 A028h X1
X2
A029h X3
X4
AO02Ah X5
X6
A02Bh X7
X8
A02Ch X9
X10
A02Dh X11
X12
AO2Eh Y1
Y2
AO02Fh Y3
Y4
A030h V1~-V4
V5~V8
A031h Vo~V12
Reserved




Page | Address |Location Code

A032h |X1 (Byte) C3|C2|C1|CO|N3|N2|N1l|NO
6 X2 ( Byte) C3|C2|C1|CO|N3|N2|N1l|NO
A033h |X3 (Byte) C3|C2|C1|CO|N3|N2|NLl|NO
X4 ( Byte) C3|C2|C1|CO|N3|N2|N1|NO

A034h |X5 ( Byte) C3|C2|C1|CO|N3|N2|N1|NO
X6 (Byte) C3|C2|C1|CO|N3|N2|N1|NO

A035h |X7 (Byte) C3|C2|C1|CO|N3|N2|NLl|NO
X8 ( Byte) C3|C2|C1|CO|N3|N2|N1|NO

A036h |X9 ( Byte) C3|C2|C1|CO|N3|N2|N1|NO
X10 ( Byte) C3|C2|C1|CO|N3|N2|N1|NO

A037h |X11 (Byte) C3|C2|C1|CO|N3|N2|N1|NO
X12 ( Byte) C3|C2|C1|CO|N3|N2|Nl|NO

A038h |Y1 ( Byte) C3|C2|C1|CO|N3|N2|N1|NO
Y2 ( Byte) C3|C2|C1|CO|N3|N2|N1|NO

A039h |Y3 ( Byte) C3|C2|C1l|{CO|N3|N2|N1|NO
Y4 (Byte) C3 | C2 | C1l|CO|N3|N2|Nl|NO

AO3Ah |V1~V4 V4 [ V3 |V2|Vl| O 0 0 0
V578 V8 | V7 | V6 | V5| O 0 0 0

A03Bhs #4V9~V12 V12 |V11|Vi0| V9 | O 0 0 0
Reserved 0 0 0 0 0 0 0 0
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Page Address Location
7 AO03Ch X1
X2
A03Dh X3
X4
AO3Eh X5
X6
AO03Fh X7
X8
A040h X9
X10
A041h X11
X12
A042h Y1
Y2
A043h Y3
Y4
A044h V1i-V4
V5~\/8
A045h V9~Vv12
Reserved
Page Address [ocation
9 A050h X1
X2
A051h X3
X4
A052h X5
X6
A053h X7
X8
A054h X9
X10
A055h X11
X12
A056h Y1
Y2
AO057h Y3
Y4
A058h V1~-V4
V5~V8
A059h Vo~V12
Reserved
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Page Address Location
8 A046h X1
X2
A047h X3
X4
A048h X5
X6
A049h X7
X8
AO04Ah X9
X10
A04Bh X11
X12
A04Ch Y1
Y2
A04Dh Y3
Y4
AO4Eh V1i-V4
V5~V8
AO4Fh Vo~V12
Reserved
Page Address Location
10 AQ5AN X1
X2
A05Bh X3
X4
A05Ch X5
X6
A05Dh X7
X8
AO5Eh X9
X10
AO5Fh X11
X12
A060h Y1
Y2
A061h Y3
Y4
A062h V1~V4
V5~V8
A063h Vo~V12
Reserved




Page Start address Length (word)
10 A064 10
11 AOGE 10
12 AO078 10
13 A082 10
14 A08C 10
15 A096 10
16 AOAQ 10
17 AOAA 10
18 AOB4 10
19 AOBE 10
20 A0C8 10

App4-7




B. FUNCTION BLOCK

1. Timer (10Byte)-------- A200h~A227h(8groups)

Mode7 Set value data types Flag P2

[A2B8h [0 [0 o [0 |Oo o ]Oo[Oo[T8 [T7 |[T6 [T5 [T4 |[T3 [T2 |[T1 |

Timerl A200h~A204h Timer5 A214h~A218h

Timer2 A205h~A209h Timer6 A219h~A21Dh

Timer3 A20Ah~A20Eh Timer7 A21Eh~A222h

Timer4 A20Fh~A213h Timer8 A223h~A227h
2. Counter (8Byte)--------- A228h~A247h(8groups)

Counterl A228h~A22Bh Counter5 A238h~A23Bh

Counter2 A22Ch~A22Fh Counter6 A23Ch~A23Fh

Counter3 A230h=A233h Counter7 A240h~A243h

Counter4 A234h~A237h Counter8 A244h~A247h
3. Analog Compare.(6Byte)--------- A248h~A25Fh(8groups)

Analogl A248h~A24Ah Analeg5 A254h~A256h

Analog2 A24Bh~A24Dh Analog6 A257h~A259h

Analog3 A24Eh~A250h Analog7 A25Ah~A25Ch

Analog4 A251h~A253h Analog8 A25Dh~A25Fh
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4. Operation Control Instruction (12Byte)--------- A260h~A28Fh(8groups)

Controll A260h~A265h Control5 A278h~A27Dh
Control2 A266h~A26Bh Control6 A27Eh~A283h
Control3 A26Ch~A271h Control7 A284h~A289h
Control4 A272h~A277h Control8 A28Ah~A28Fh

5. Add-Subtract (10bytes) ----- A290h~A2A3h(4groups)

Add-Subtractl

A290h~A294h

Add-Subtract2

A295h~A299h

Add-Subtract3

A29Ah~A29Eh

Add-Subtract4

A29Fh~A2A3h

6. Multiply-Divide,(10bytesy) *A2A4h~A2B7h (4groups)

Multiply-Divide 1

A2A4h~A2A8h

Multiply-Divide2

A2A9h~A2ADh

Multiply-Divide3

A2AEh~A2B2h

Multiply-Divide4

A2B3h~A2B7h
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7. PLC RUN-2A600h~ CLEAR MEMORY -2A601h

RUN&STOP----------

RS

CLEAR PLC MEMORY--

XXX |X

XXX | X

XXX | X

XXX |X

XXX | X

XXX | X

XXX | X

RS : PLC Operation instruction(Bit 0)

0: PLC stop
1: PLC Run

C:PLCALL MEMORY CLEAR(BIit 0)

0: Disable
1: Enable
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Appendix 5: IN5-CM-USB instruction manual

1. Model number and specification

1.1 Model number and function instruction
JN5-CM-USB is a RS232 USB type converted to RS485 communication format. It is used for
communication control between PC and inverter.

1.2 Dimensions of JN5-CM-USB

1800+1.5 Unit: mm
—LH_H_HJ—(..\_ —
= [F] (=3 : T Oifns |
T H
\12 455 12.3
—

1.3 Connection between inverter and computer.
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2. USB Interface Cable Pin Definition
2.1 RS232/USB at PC side.

pin 4 i _|_|.|_|.|_1.|_|_°Q_
0. |

pin 1 :

o]

RS485/RJ45 connector at inverter side.

pin 1

pin 8

2.2 RS485/RJ45 Pin,Definition.

Pin No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin'6 Pinv7 Pin 8
Define A B NC NC NC NC VCC GND

Note:
1. A/B phase signal (Pin1&Pin2) is differential mode‘data signal of RS485.
2. VCC&GND is the +5Vdc power supply previded bydnverter internal power source.

3. Notice

3-1. Please turn off the power before you connect the cable..

3-2. Once inverter is powered off during communication. PC software will show “communication error”.

3-3. If there is any error during communication, please check the wiring connection and restart the pc
software.
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Appendix 6: 510 series accessories manual

Accessories Model Function Notes
JN5-CB-01M 1m
Keypad Extension JN5-CB-02M Keypad extension cable for 510 2m
cable IN5-CB-03M series 3m
JN5-CB-05M 5m
Only for framel
JN5-NK-EO01 _ _ o
Mechanical device consisting of Only for frame2
. JN5-NK-E02 anti-dust cover on the upper part
NEMA Kits . PPErp Only for frame3
IN5-NK-E03 and wiring box on the bottom to
R meet NEMA 1
Only for frame4
JN5-NK-E04
(1) Duplicating parameters setting
from one inverter to another
inverter
Copy module JN5-CU
Py (2) As a remote keypad to be used
(3) Using RJ45 line to connect
inverter
F ion ofProfibus-DR
XE.cill-Ppp or connection of/Profibus

Communication

communication‘protocel

JN5-CM-TCP-IP

Fariconnection of TCP-IP
communigation protocol

For 510 series

modules For connection of DeviceNet
JN5-CM-DNET L
communication protocol
For connection of CANopen
JN5-CM-CAN . I. P
communication protocol
RJ45 to USB JN5-CM-USB ) . 1.8m
. Using the TECO exclusive
connection cable PC-software line
JN6-CM-USB-3 3m

App 6-1






