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Chapter O Preface
0.1 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 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.

Indicates a potential hazard that could cause death or serious
M Danger personal injury if misused.
. Indicates that the inverter or the mechanical system might be damaged
A Caution if misused.

B 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 any connections when the inverter is powered on. Do not check
parts and signals on circuit boards during the inverter operation.

» Do not disassemble the inverter or modify any internal wires, circuits, or

parts.
» Ensure that the Inveter Ground terminal is connected correctly.

A 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.

0-1




Chapter 1 Safety Precautions

1.1 Before Power Up

H Danger

>

Y

>

>

Make sure the main circuit connections are correct. Single phase L1(L),L3(N), and Three
phase L1(L),L2,L3(N); 400V : L1,L2,L3 are power-input terminals and must not be mistaken for
T1,T2 and T3. Otherwise, inverter damage can result.

Caution

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.

If several inverters are placed in the same control panel, provide heat removal means to
maintain the temperature below 50 degree C to avoid overheat or fire.

When disconnecting the remote keypad, turn the power off first to avoid any damage to the
keypad or the inverter.

Installation limitation, -10~50°C (cooling fan inside model), -10~40°C (without cooling fan
inside model)

Warning

>

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.

A Caution

>

>

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.

1.2 During Power Up

H 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.
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» When the momentary power 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 the
power is resumed the inverter will automatically
restart depending on the setup of parameters 07-00 & 07-01.

1.3 Before Operation

A Caution

» Make sure the model and inverter capacity 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 display
for 2 seconds.

1.4 During Operation

H Danger

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

H 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.

ACaution

» Do not touch heat radiating components such as heat sinks and brake resistors.

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

> Note the settings related to the braking unit.

» 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.

ACaution

» The Inverter should be used in environments with temperature range from (14-104°F") or (-10
to 40°C) and relative humidity of 95%.

Note: models with fan : -10~50°C , models without fan : -10~40°C

H Danger

» Make sure that the power is switched off before disassembling or checking any components.

1.5 Inverter Disposal

ACaution

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.

1-2



2.1 Model Part Number

Chapter 2 Part Number Definition

® @
P2-SH

®
1

® o
F-N

—0®

(®Model selection
P : PUMP application
Blank : Standard

(DDigital input :
P : PNP input
N : NPN input

(BEMC filter
F : Built-in
Blank : None

(BPower Supply
1 : Single phase
3 : Three phase

(3Series Name
S : 510s series

102/1P5/101/2P2/2P5/201/202/203/401/402/403 models need to select digital input type
205/208/210/405/408/410/415 models need to select digital input type by control terminal,

If the pump parallel connection is necessary, please select the model of pump application by

O @
L510 - 1
(DSupply voltage :
1: 100V Class
2 : 200V Class
4 : 400V Class
(2Horsepower :
100V Class 400V Class
P2: 0.25HP  01: 1HP
P5: 0.5 HP 02: 2HP
01: 1 HP 03: 3HP
05: 5 HP
200V Class 08: 7.5 HP
P2: 0.25 HP 10: 10 HP
P5: 0.5 HP 15: 15 HP
P7. 0.75 HP
01: 1 HP
02: 2HP
03: 3HP
05: 5 HP
08: 7.5 HP
10: 10 HP
Note :
1.
by code(T)(NPN or PNP input).
2.
please refer the wiring diagram of chapter 3.
3.
code@®.
4.

(@ Specification
H : Standard Type

Standard type: Built-in BACnet communication, without PUMP parallel function.
PUMP type: Built-in PUMP parallel function, without BACnet communication.
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2.2 Standard Product Specification

Supply | rrequency Model Filter
Model Voltage (HP) | (KW) .
(Vac) (H2) NPN | PNP | Built-in | None
L510-1P2-SH1-N 1ph, 0.25| 0.2 © ©
L510-1P5-SH1-N 100~120V 0.5 0.4 © ©
L510-101-SH1-N +10%/-15% 1 0.75 © ©
L510-2P2-SH1F-P 025 | 0.2 © ©
L510-2P5-SH1F-P 0.5 0.4 © ©
L510-2P7-SH1F-P 0.75 | 0.55 © ©
L510-201-SH1F-P 1 0.75 © ©
L510-202-SH1F-P 2 1.5 © ©
L510-203-SH1F-P 0 olfzhziov 3 2.2 © ©
L510-2P2-SH1-N +10%/-15% 0.25| 0.2 © ©
L510-2P5-SH1-N 0.5 0.4 © ©
L510-2P7-SH1-N 50/60Hz | 0.75 | 0.55 © ©
L510-201-SH1-N 1 0.75 © ©
L510-202-SH1-N 2 1.5 © ©
L510-203-SH1-N 3 2.2 © ©
L510-2P2-SH3-N 025 | 0.2 © ©
L510-2P5-SH3-N 0.5 0.4 © ©
L510-201-SH3-N 1 0.75 © ©
L510-202-SH3-N 20;{’;"10\/ 2 15 © ©
L510-203-SH3-N +10%/-15% 3 2.2 © ©
L510-205-SH3 5 3.7 © © ©
L510-208-SH3 8 5.5 © © ©
L510-210-SH3 10 7.5 © © ©
L510-401-SH3-N 1 0.75 © ©
L510-402-SH3-N 2 1.5 © ©
L510-403-SH3-N 3 2.2 © ©
L510-401-SH3F-P 1 0.75 © ©
L510-402-SH3F-P 2 1.5 © ©
L510-403-SH3F-P 3 2.2 © ©
L510-405-SH3 3ph, 5 | 37 | © | © ©
T =10.408.SH3 380~480V | 50/60Hz 5 r o o o
+10%/-15%
L510-410-SH3 10 75 © © ©
L510-415-SH3 15 11 © © ©
L510-405-SH3F 05 3.7 © © ©
L510-408-SH3F 08 5.5 © © ©
L510-410-SH3F 10 75 © © ©
L510-415-SH3F 15 11 © © ©

Short circuit capacity is below 5000A/120V or 5000A/240V or 5000A/480V, for 100~120V models is
120V; 200~240V models is 240V, 380~480V models is 480V.
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.M.odel Supply Frequency Digital input Filter
(Built-in PUMP (Hp) (KW) model
. voltage(Vac) (Hz2)

Parallel Function) NPN | PNP | NPN | PNP
L510-1P2-SH1-NP 1ph, 0.25 0.2 © @)
L510-1P5-SH1-NP 100~120V 0.5 0.4 © ©
L510-101-SH1-NP +10%/-15% 1 0.75 @) ©)
L510-2P2-SH1F-PP 0.25 0.2 © ©
L510-2P5-SH1F-PP 0.5 0.4 © ©
L510-2P7-SH1F-PP 0.75 0.55 © ©
L510-201-SH1F-PP 1 0.75 © ©
L510-202-SH1F-PP 2 15 © ©
L510-203-SH1F-PP Lph, 3 2.2 o | o
[510-2P2-SHINP | 2007240V 0.25 0.2 © ©

+10%/-15%

L510-2P5-SH1-NP 0.5 0.4 @) @)
L510-2P7-SH1-NP 50/60Hz 0.75 0.55 @) @)
L510-201-SH1-NP 1 0.75 @) @)
L510-202-SH1-NP 2 15 @) @)
L510-203-SH1-NP 3 2.2 @) @)
L510-2P2-SH3-NP 0.25 0.2 @) @)
L510-2P5-SH3-NP 0.5 0.4 @) ©
L510-201-SH3-NP 1 0.75 @) @)
L510-202-SH3-NP 3ph, 2 15 @) @)
L510-203-SH3-NP 200~240V 3 2.2 @) @)

+10%/-15%

L510-205-SH3P 5 3.7 @) © @)

L510-208-SH3P 8 55 @) © @)

L510-210-SH3P 10 7.5 @) © @)
L510-401-SH3-NP 1 0.75 @) @)
L510-402-SH3-NP 2 15 @) @)
L510-403-SH3-NP 3 2.2 © ©
L510-401-SH3F-PP 1 0.75 © ©
L510-402-SH3F-PP 2 15 © ©
L510-403-SH3F-PP 3 2.2 © ©

L510-405-SH3P 3ph, 5 3.7 @) © @)

L510-408-SH3P 380-480V S0/60Hz 8 5.5 @) © @)

+10%/-15%

L510-410-SH3P 10 7.5 @) © @)

L510-415-SH3P 15 11 @) © ©

L510-405-SH3FP 05 3.7 @) © ©

L510-408-SH3FP 08 55 @) © ©

L510-410-SH3FP 10 7.5 @) © ©

L510-415-SH3FP 15 11 @) © ©

Short circuit capacity is below 5000A/120V or 5000A/240V or 5000A/480V, for 100~120V models is

120V; 200~240V models is 240V, 380~480V models is 480V.
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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 Open Type
Suitable environment
-10~40°C (-10~50°C with fan) (non-freezing)
Operating | If several inverters are installed in the same control panel, ensure
temperature | adequate spacing and provide the necessary cooling and ventilation for
successful operation.
Storage 20~60°C
temperature
Re'?“.ve Max 95% (without condensation)
Humidity
Rated Current(In)
Altitude : Below 1000m (3281ft) 100% ]
Altitude It is required to reduce 2% of inverter 8%
rated current at each additional 60% |
100m. The maximum altitude is ;
3000m !
1000 2000 3000
Altitude(m)
Frequency: 10Hz - 150Hz - 10Hz
Vibration Amplitude(0.3mm): 10Hz <f <67Hz
Acceleration(2G): 57Hz <f <150Hz
(According to IEC60068-2-6 standard)

Installation site
Install in an environment that will not have an adverse effect on the operation of the unit
and ensure that there is no exposure to areas such as that listed below:-

Direct sunlight, Rain or moisture

Oil mist and salt

Dust, lint fibres, small metal filings and corrosive liquid and gas
Electromagnetic interference from sources such as welding equipment
Radioactive and flammable materials

Excessive vibration from machines such as stamping, punching machines
Add vibration-proof pads if necessary

VVVVYVYY
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Product Overview
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3.2 Installation
3.2.1 Installation methods

Framel. Mounting on a flat surface.

Screw: M4

Din rail type installation:
Din rail kit includes a plastic and a metal adaptor plates.

Assembly Steps:-
1) Attach the metal adaptor plate to the inverter base with the screws provided.
2) Attach the plastic Din rail adaptor to the metal adaptor plate.
3) Push the plastic adaptor forward to lock into position.

Disassembly Steps:-
1) Unlock by pushing the snap hooks
2) Retract and remove the plastic Din rail adaptor.
3) Unscrew the metal plate &Remove

Assembly:-

1. Metal plate adaptor™

3. screws \ \
W
J Y\
N\
2. Plastic adaptor™™ . { 2. Plastic adaptor.
P N @ o ‘\’\\\ P ke
P &

P

Note:

JN5-DIN-LO1 (Frame 1 Din rail kit part number), including the following parts
1. Metal plate adaptor

2. Plastic adaptor

3. Chamfer head screw: M3x6
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Frame 2. Mounting on a flat surface.

|

Screw: M4

NI GEEEEE |
se] — [eg]

Din rail type installation:
Din rail kit includes a plastic adaptor plate as an attachment for the inverter base.
Refer to Diagram below:-

Assembly:- Disassembly:-

.
Plastic Adaptor plate\f | | !
— ' |
| ﬁ)!”‘t%:\% Snap hook
| = /‘ﬁ@i—@ p
@
Middle Snap hook

Snap hook

Din Rail Mounting & Dismounting as shown in the diagram below:-Use a 35mm Din Rail.

Mounting Dismounting

Plastic adaptor plate.
JN5-DIN-LO2 (Frame 2 Din rail kit part number)



Frame 3. Mounting on a flat surface

M4 screw

DD DD DD DD (7
L ©
T e

Frame 4. Mounting on a flat surface

o R

M4 screw
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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

CoCo000000000)
RA FBCOM B B B1 B4 850 AN AT

5cm

12cm $

Uk LBLTRR

+) +)

P —

NG/

Front view

Side by side Installation

CONTROL
PANEL

5cm

0=

COO000000T

2

00
e

3-6
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Side view

Provide the necessary
physical space and cooling
based on the ambient
temperature and the heat
loss in the panel



Installation for Grounding kit

Grounding kit :

As bellowed diagram, use screw to install EMC metal plate into heatsink.
Frame 1 Frame 2

7 R N
(E=) W
| ENT FUN |

0O0000000000J

AR R

=
EEEEEE

® )
60 o O o3
|
G—+——0 0 O J




Grounding kit option installation diagram and instruction (Example)
Frame 1 Frame 2

f ~
| |

EEH P (EmE| |G

1O

=
A
y
J
v,

1. Grounding kit to be mounted on the drive (earth casing), please follow the diagram to
install .

2. Unshielded power supply lines or cable.

3. Unshielded wires or cable for the output of the relay contacts.

4. Attach and earth the shielding of cables 3 and 4 as close as possible to the drive:

» Strip the cable to expose the shielding;

» Attach the cable to the plate 1, attaching the clamp on the stripped part of the

shielding.

The shielding must clamped tightly enough to metal sheet to ensure good contact.
Shielded power supply cable for connecting motor which connect to earth at both
ends. The shielding must be continuous, and if intermediate terminals are used, they
must be placed in EMC shielded metal boxes.

6. Shielded cable for control-signal wiring. For applications requiring several conductors,
use cables with small cross-section (0.5 mm*2, 20 AWG). For cables 3 and 4, the
shielding must be connected to earth at both ends. The shielding must be continuous,
and if intermediate terminals are used, they must be placed in EMC shielded metal
boxes.

o

Notice :

@ If using external EMC input filter, it must be mounted under the drive and connected
directly to the line supply via an unshielded cable. Link 6 on the drive is then via the
output cable.

@® The HF equipotential earth connection between the drive, motor and cable shielding

does not remove the need to connect the PE conductors "=
appropriate terminals on each device.

(green-yellow) to the
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3.2.3 De-rating curve
Curves below show the applicable output current de-rate due to setting of carrier
frequency and the ambient operating temperatures of 40 and 50 degree C.

2P2/2P5/2P7/201 (40°C) 1P2/1P5(40°C) ~ 202/203 (50C)

Rated Current(In)
Rated Current(In)

100%
100% O SR
80% |- ,,,,,,,,,,,,,,,,,,, — 90%
5 16 10 16
Carrier Frequency(kHz) Carrier Frequency(kHz)
208(50°C) 210(50°C)
Rated Current(In) Rated Current(In)
100% ———— 100%
94% | — 1
T0% """""""""""""""
10 16 10 16
Carrier Frequency(kHz) Carrier Frequency(kHz)
401/2/3(50°C) 405(50°C)

Rated Current(In)

Rated Current(In)
100% T 100%
90% | - - ' - e
10K 16K 10 16
Carrier Frequency(KHz) Carrier Frequency(kHz)
408(50°C) 410(50C)
Rated Current(In) Rated Current(In)
100%————— 100%
84.6% .
61.5% R p Py
5 10 16 8 16
Carrier Frequency(kHz) Carrier Frequency(kHz)
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415(50°C) 101/205(50°C)

Rated Current(In)
Rated Current(In)

100%

100%
70% |- b T :

5% b -

16 5K 10K 16K

5 10
Carrier Frequency(kHz) Carrier Frequency(Hz)

Note: 101 and 205 type does not need to decrease the current rating in 50 degrees
ambient temperature.

3.2.4 Capacitor reforming Guide after long storage

For correct performance of this product after long storage before use it is important that
Inverter Capacitors are reformed according to the guide below:
Storage
time
=1year | Apply rated voltage(Note1) of inverter in the normal way
Between | Apply rated voltage of inverter to the product for one hour before using
1-2 years | the inverter
Use a variable AC power supply to
1. Connecting 25% rated voltage of inverter for 30 minutes.
2. Connecting 50% rated voltage of inverter for 30 minutes.
3. Connecting 75% rated voltage of inverter for 30 minutes.
4. Connecting 100% rated voltage of inverter for 210 minutes.
Once the procedures completed, inverter just can be used normally.
Note1 : Rated voltage: please refer the rated voltage according to model label of inverter.

Procedure to re-apply voltage

=2 years
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3.3 Wiring Guidelines

3.3.1 Main considerations

1 Tightening Torque for Screw terminals : Refer to the tables 3-1, when using a
screwdriver or any other suitable tools to make connections.

2 Power terminals:

Single phase : L1 (L), L3 (N)
Three-phase 200V models: L1 (L), L2, L3 (N)
400V models: L1, L2, L3

below rated at 105 degrees Celsius.

240V AC system, 300V AC.
480V AC system, 600V AC.

5 Control cables should be separated from the power cables. Do not place them in the
same cable tray or cable trunking to prevent against electrical interference.

Power & Control cable Minimum rated voltage

For all cabling use copper wires and the cable size shall be according to the table

Table 3-1

Frame ™M1 T™M2

size Cable Size | Tightening torque Cable Size Tightening torque

AWG | mm? |kgf.cm | Ibfin | Nm AWG mm? kgf.cm | Ibf.in Nm

Frame1 14 | 1215 | 1.37

Frame? 22~10| 0.34~6 1204 | 1062 | 12 24~12 | 0.5~2.5 | 4.08 3.54 0.4
Frame3| 18~8(0.82~8.4f 18 | 1558 | 1.76

Framed| 14<6 | 2133 | 2448 | 2124 | 24 | 24712 | 0525 | 51 | 443 | 05

6 The maximum RMS symmetrical Current Ratings and voltage are listed as below:

Device Rating Short circuit Rating | Maximum Voltage
voltage HP
110V 0.2~1 5000A 120V
220V 0.2~10 5000A 240V
440V 1~15 5000A 480V
7 Electrical ratings of terminals:
Horsepower Power Specification Voltage (Volt) Current(A)
0.25/0.5/1 220~240V 30
1 100~120V 300 20
2/3 220~240V 30
1/2/3 380~480V 600 28
5 220~240V 300 45
7.5/10 220~240V 300 65
5.5/7.5 380~480V 600 45
10/15 380~480V 600 65
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3.3.2 Power Cables.

Supply power cable must be connected to TM1 terminal block, terminals L1(L) and L3(N) for
single phase 200V supply, L1(L), L2, L3(N) for three phase 200V supply and L1, L2, L3 for
three phase 400V 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
& oM |

%AO—M— Inverter %
oM

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

MCCB

T~
Power/_‘ M
% O o—M—Inverter%
~
MCCB O O—M—
—~
Power/_' M |
A S oM RA Inveﬁer% 00
Q S oM Fiter 1| == Insulation transformer
(1
— Machine
OA Machine
35 oM

3.3.3 Control Cable selection and Wiring.

Control cables should be connected to terminal block TM2.
Choose power & Control cables according to the following criteria:-

» Use copper wires with correct diameter and temperature rating of 60/75°C.

» Minimum cable voltage rating for 200V type inverters should be 300VAC.

» 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

5 .
Connect the shield to inverter 0 not connect this end

ground terminal
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3.3.4 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.

L510s has a built in Class “A” EMC filter to first Environment Restricted. (Category C2).
For some installations such as residential,(Category C1) an optional external Class “B” type
filter will be necessary. Please consult your local supplier.

Typical Wiring.
L1(L) @ 1.Protective Earth Conductor.
Conductor size for enclosure &
L3(N) ® Backplate must comply with the local electrical
E standards. Min 10mm?2.

2.Backplate. Galvanised steel (Unpainted).

3.Ferrite core / Output reactor
ferrite cores can be used to reduce
L1(L)L3(N) E radiated noise due to long motor cables.
Drive If ferrite core is used loop motor wires, 3 times
round the core. Install core as close 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: If no enclosure & backplate is used then
connect the cable shield by a good 360 °
termination to the Inverter output terminal E.

5.Screened (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

360° termination and connect to the motor
protective earth terminal.

This link must be as short as possible.

PE

8.Motor Earth terminal(Protective Earth).
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3.3.5 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.
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3.3.6 Considerations for peripheral equipment

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 for the inverter.

AC reactor for
power quality
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

L510 inverter has a built-in filter to Class “A” first
Environment. (CategoryC2)

To satisfy the required EMC regulations for your
specific application you may require an additional
EMC filter.

Inverter

Connect the single phase power to Terminals, L1(L)
& L3(N) and three phase power to Terminals :
(200V : L1(L),L2,L3(N) or 400V : L1,L2,L3)
Warning! 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.

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) =

\/:_3 xresistance of wire (QQ/km)xlength of line
(m)xcurrentx10-3

(For detailed information for the above peripheral equipment refer to Chapter 6)
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3.3.7. 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.

(a) Correct (b) Correct (c) Incorrect
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3.4 Specifications

3.4.1 Product Specifications
100V Class : Single phase

Model :
L510-[ 1] J-SH1-N(P)/P(P) 1p2 1P5 101
Horse power (HP) 0.25 0.5 1
Suitable motor capacity (kW) 0.2 0.4 0.75
Rated output current (A) 1.8 2.6 4.3
Rated capacity (kVA) 0.68 1.00 1.65
Input voltage range(V) Single Phase : 100~120V(+10%-15%),50/60HZ
Output voltage range(V) Three phase 0~240V
Input current (A)* 9.5 13 19
Weight(Kg) 0.9 0.9 1.4
Allowable momentary power loss time (s) 1.0 1.0 1.0
Enclosure IP20
200V Class : Single phase. F : Standards for built-in filter
Model :
L510-[JJC]-SH1X-N(P)/P(P) 2P2 2P5 2P7 201 202 203
Horse power (HP) 0.25 0.5 0.75 1 2 3
Suitable motor capacity (kW) 0.2 0.4 0.55 0.75 1.5 2.2
Rated output current (A) 1.8 2.6 3.4 4.3 7.5 10.5
Rated capacity (kVA) 0.68 1.00 1.30 1.65 2.90 4.00
Input voltage range(V) Single Phase : 200~240V(+10%-15%),50/60HZ
Output voltage range(V) Three phase 0~240V
Input current (A) 4.9 7.2 9 11 15.5 21
Weight(kG) 0.9 0.9 0.9 0.9 1.4 1.4
Weight with filter(kG) 1.0 1.0 1.0 1.0 1.5 1.5
Allowable momentary power loss time (s) 1.0 1.0 1.0 1.0 2.0 2.0
Enclosure IP20
200V Class : Three phase
Model :
L510-[JJ[]-SH3-N(P)/P(P) 2P2 2P5 201 202 203
Horse power (HP) 0.25 0.5 1 2 3
Suitable motor capacity (kW) 0.2 0.4 0.75 1.5 2.2
Rated output current (A) 1.8 2.6 4.3 7.5 10.5
Rated capacity (kVA) 0.68 1.00 1.65 2.90 4.00
Input voltage range(V) Three phase : 200~240V(+10%-15%),50/60HZ
Output voltage range(V) Three phase 0~240V
Input current (A) 3.0 4.0 6.4 9.4 12.2
Weight(kG) 0.9 0.9 0.9 1.4 1.4
Allowable momentary power loss time (s) 1.0 1.0 1.0 2.0 2.0
Enclosure IP20




Model :
L510-[]J[J-SH3(P) 205 208 210
Horse power (HP) 5 7.5 10
Suitable motor capacity (kW) 3.7 5.5 7.5
Rated output current (A) 17.5 26 35
Rated capacity (kVA) 6.67 9.91 13.34

Input voltage range(V)*

Three phase : 200~240V (+10%-15%),50/60HZ

Output voltage range(V)

Three phase 0~240V

Input current (A) 19.3 28.6 38.5
Weight(kG) 2.2 6.3 6.3
Allowable momentary power loss time (s) 2.0 2.0 2.0
Enclosure IP20
400V Class : Three phase. F : Standards for built-in filter
Model :
L510-[JC1[1-SH3-N(P)/P(P) 401 402 403
L510-[ ][ 1-SH3F-P(P)
Horse power (HP) 1 2 3
Suitable motor capacity (kW) 0.75 1.5 2.2
Rated output current (A) 2.3 3.8 5.2
Rated capacity (kVA) 1.7 2.9 4.0

Input voltage range(V)

Three Phase :

380~480V (+10%-15%),50/60HZ

Output voltage range(V)

Three phase 0~480V

Input current (A) 4.2 5.6 7.3
Weight(kG) 1.4 1.4 1.4
Weight with filter(kG) 1.5 1.5 1.5
Allowable momentary power loss time (s) 2.0 2.0 2.0
Enclosure IP20
*The input current is calculated value at full rated output current.
Model :
L510-[]1[1-SH3(P) 405 408 410 415
L510-[ ][ I-SH3F(P)
Horse power (HP) 5 7.5 10 15
Suitable motor capacity (kW) 3.7 5.5 7.5 11
Rated output current (A) 9.2 13.0 17.5 24
Rated capacity (kVA) 7.01 9.91 13.34 18.29

Input voltage range(V)

Three Phase :380~480V (+10%-15%),50/60HZ

Output voltage range(V)

Three Phase 0~480V

Input current (A) 10.1 14.3 19.3 26.4

Weight(kG) 2.2 2.2 6.3 6.3

Weight with filter(kG) 2.4 2.4 6.3 6.3
Allowable momentary power loss time (s) 2 2 2 2

Enclosure

IP20

F : Built-in EMC filter.




3.4.2 General Specifications

Item

L510s

Control Mode

V/F Control + SLV control

Frequency

Range 0.01~599.00Hz
Speed accuracy V/IF: 3%
(100% torque) SLV: 1%

Starting Torque

V/F: 3Hz / 100%
SLV: 3Hz / 150%

Setting resolution

Digital input : 0.01Hz
Analog input : 0.015Hz/60Hz

Setting

Keypad : Set directly with A ¥ keys or the VR (Potentiometer)
on the keypad

External Input Terminals:

AVI(0/2~10V), ACI(0/4~20mA) analog input

Multifunction input up/down function(Group3)

Setting frequency by Communication method.

Frequency limit

Lower and upper frequency limits, 3 -skip frequency settings.

Run

Operation set

Keypad run, stop button

External terminals:

Multi- operation-mode 2 / 3 wire selection
Jog operation

Run signal by communication method.

Main Controls

V / F curve setting

6 fixed curve and one customized curve

Carrier frequency

1~16kHz(default 5kHz)

Acceleration and
deceleration control

2 off Acc / dec time parameters, 4 off S curve parameters.

Multifunction input

19 functions (refer to description on group3)
5 points, Frame1/2 : NPN&PNP by separate models
Frame 3/4 : NPN&PNP switchable

Multifunction output

16 functions (refer to description on group3)

Multifunction analog
output

5 functions (refer to description on group4), 1 point (0~10V)

Main features

Overload Detection, 8 Preset speeds, Auto-run, Acc/Dec
Switch (2 Stages), Main/Alt run Command select, Main/Alt
Frequency Command select, PID control, torque boost, V/F
start Frequency ,Fault reset. (PUMP application model built-in
multi-pump parallel connection function.)

Display

LED

Display: parameter/parameter value/frequency/line speed/DC
voltage/output voltage/output current/PID feedback/input and
output terminal status/Heat sink temperature/Program
Version/Fault Log.

LED Status Indicator

For run/stop/forward and reverse.

RProtective
Functions

Overload Protection

Integrated motor and Inverter overload protection.
(150% rated current for 60sec, every 10 minutes)

Over voltage

100V/200V : Over 410V, 400V : Over 820V

Under voltage

100V/200V : Under 190V, 400V : Under 380V

Momentary Power Loss

Restart

Inverter auto-restart after a momentary power loss.

Stall Prevention

Stall prevention for Acceleration/ Deceleration/ and
continuous Run.
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Short-circuit output
terminal

Electronic Circuit Protection

Grounding Fault

Electronic Circuit Protection

Additional protective

heatsink over temperature protection, Auto carrier frequency
reduction with temperature rise, fault output, reverse prohibit,
Number of auto restart attempts, Parameter lock, over

functions voltage protection(OVP), motor PTC over-temperature
protection
International Certification CE/UL/cUL/RCM

Communication

RS485 (Modbus) built in, with one to one or one to many
control.

Built-in BacNet communication.

(PUMP application model without BACnhet communication)
Profibus, DeviceNet, CANopen, TCP/IP by gateways.

Operating temperature

-10~50°C(with fan), -10~40°C(without fan)

Storage temperature

-20~60°C

Environment

Humidity Under 95%RH (no condensation)
Frequency: 10Hz - 150Hz - 10Hz
. . Amplitude(0.3mm): 10Hz <f <67Hz
Vibration

Acceleration(2G): 57Hz <f <150Hz
(According to IEC60068-2-6 standard)

EMC Compliance

EN61800-3, First Environment
(Use of the optional grounding kit is recommended to
achieve compliance.).

LVD Compliance EN 61800-5-1
Electrical Safety uL508C
Protection level P20

3-20




3.5 Standard wiring
3.5.1 Single phase (NPN) input

Magnetic
MCCB Comél:ctor
O’?} /\/\_(\ : IG

AC
source

FWD (Run/Stop)

REV (Run/Stop)

Speed Controv{

External speed

potentiometer = 10 Kohm

or PID input

Model:
100V :
200V :

Thermal
relay
L1 (L) T™@
Power Inverter Induction
input output T2 @ Motor
)L3 (N) T3 @
Ground
DO
1:Data+
Pin 1 to Pin 8 2:Data-
CON2 3:Data+
1 { 4:Reserved
s2 {WB Rsssf 5:Reserved
Multifuncti ote:
S3 " Iln:»:(t: ‘on Earth wire of CON2  6:Data-
. must be connected .
s4 Terminals 7:5V
S5 _';f( 8:GND
Relay 250VAC/MA
com Output RBJ (30VDC/1A)
10V
AVI AO * Frequency
Analog  Analog ; Indicator
ACI Input Output GND _ 0~10VDC
—9GND

L510-1P2-SH1-N(P), L510-1P5-SH1-N(P), L510-101-SH1-N(P)
L510-2P2-SH1(F)-N(P), L510-2P5-SH1(F)-N(P), L510-2P7-SH1(F)-N(P)
L510-201-SH1(F)-N(P), L510-202-SH1(F)-N(P), L510-203-SH1(F)-N(P)
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3.5.2 Single phase(PNP) input

Magnetic
MCCB Comgctor
O’\C /\/\_(\ :: G

AC
source

FWD (Run/Stop)

REV (Run/Stop)

Speed Control{

External speed
potentiometer = 10 Kohm
or PID input

Model:
200V :

L1 (L) T1 @
Power Inverter
input output T2 ©

L3 (N) T3 @

Groun@:;©
Pin1to Pin 8
CON2
S1
Multifunction
S3 Input
sa4 Terminals
_RA

S5 Relay o—(

+24V Output RB

10V

AO
AVI Analog Analog
ACI Input Output GND

-9 GND

Thermal
relay
Induction
Motor
1:Data+
2:Data-
3:Data+
4:Reserved
RS485 5:Reserved
Note:
Earth wire of 6:Data-
CON2 must be 7:5V
connected )
8:GND
250VAC/1A

| (30VDCHA)
+ Frequency
; Indicator
0~10VDC

L510-2P2-SH1(F)-P(P), L510-2P5-SH1(F)-P(P), L510-2P7-SH1(F)-P(P)

L510-201-SH1(F)-P(P), L510-202-SH1(F)-P(P), L510-203-SH1(F)-P(P)
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3.5.3 Three phase (NPN) input

Magnetic
MCCB Comgctor
AC
source VAVAN : @

FWD (Run/Stop)

REV (Run/Stop)

Speed Control{

External speed
potentiometer = 10 Kohm
or PID input

Model:
200V :

Thermal
relay
L1 (L) ™M@
Power Inverter Induction
) L2 input output T2 @ Motor
) L3 (N) T3 @
Ground
%1
i 1:Data+
2:Data-
Pin 1to Pin 8 3:Data+
CON2
S1 4:Reserved
S2 {&W} RS485 5:Reserved
s3 Multifunction Eortter; o of CON2 6:Data-
arth wire o
T Inp.ut must be connected 7:5V
sa4 erminals
_RA 8:GND
S5 Relay °~¢ 250vACHA
CoM Output 1| RB| (30vDC/1A)
10V
AVI AO + Frequency
Analog  Analog ; Indicator
ACI Input Output GND _ 0~10VDC
—2GND

L510-2P2-SH3-N(P), L510-2P5-SH3-N(P), L510-201-SH3-N(P)

L510-202-SH3-N(P), L510-203-SH3-N(P), L510-205-SH3(P)

400V :
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3.5.4 Three phase (PNP) input

Magnetic /-L—E—AL Thermal

MCCB Com(a_\;ctor kp/ g; relay
Mo @) ™E
AC Power Inverter Induction
source s it © L2 input output T2 @ Motor
) L3 (N) T3 @
Ground
Lo
1:Data+
2:Data-
Pin1to Pin 8
3:Data+
CON2
FWD (Run/Stop) — o o—— o ST 4:Reserved
REV (Run/Stop) |5 6— o S2 | &W} | RS£8t5 5:Reserved
. . ote:
L 5o o83 M“'tl'f”"‘t’tm" Earth wire of CON2  0:Data-
np_u must be connected 75V
Speed Control 5 o——q s4 Terminals -
_ ss _RA 8:GND
Relay ° 250vAci1A
o +24v Output 1| RB/[ (30vDC/A)
3—— *dqov
___0~0V AO + Frequency
E_xternal speed ‘20 AVl Analog  Analog @ Indicator
potentlometel_' =10 Kohm 02 0mA ACI Input Output GND 0~10VDC
or PID input . . =
1 2 |P P
\ 4 A - GND

Model:
400V : L510-401-SH3(F)-P(P), L510-402-SH3(F)-P(P), L510-403-SH3(F)-P(P)
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3.5.5 NPN/PNP selectable models

Power
input

S1
" M
S3 Multifunction
Input
S4 Terminals
s5 reley &4
COM:NPN
+24V:iPNP°  Output | \RB
COM:PNP RC
+24V:NPN *
SC
AO

10V Analog {
AVI outeut | Gnp

Analog
ACI Input

-9GND

=)

BR 116

T2 @
T3 @

Inverter
output

Ground @©_—|:—

Pin1to Pin 8
CON2

Magnetic
MCCB Contactor
e i——0O
AC
source
Surge
Suppressor
FWD (Run/Stop) —O0 00—
REV(RunIStop) —0 O0——0
—0 0——o0
Speed Control{ —o0 o0—o0
—0 O0——o0
L— o
O
L3
.
3
__0~0V
External speed ~ A
potentiometer = 10 Kohm ‘20~20mA A
- ) ‘ o
or PID input 2 p p'
A 4
Model:
200V :

400V :

L510-415-SH3(F)(P)

NPN/PNP input type selection

PNP:

1.Link SC and COM terminal

Thermal
relay
Induction
Motor
1:Data+
2:Data-
3:Data+
4:Reserved
5:Reserved
RS485 6:Data-
Note: 7:5V
Earth wire of
CON2 must be 8:GND
connected
250VAC/1A
(30VDC/1A)
* Frequency
; Indicator
- 0~10VDC

L510-205-SH3(P), L510-208-SH3(P), L510-210-SH3(P)
L510-405-SH3(F)(P), L510-408-SH3(F)(P), L510-410-SH3(F)(P)

2.Use +24v terminal for S1~S5 common point

NPN:

1.Link SC and +24V terminal

2.Use COM terminal for S1~S5 common point

Please ensure correct connection before setting parameter group3 digital

inputs.
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3.5.6 Single / Multi-Pump Dedicated Wiring Diagram (When 14-00=1)

(For example: NPN input type)

PUMP Wiring Diagram for Pressure sensor of Current Type:

Single Pump:

L510s Single Pump Operation

10-01=2

04-00 =1

TM2

14-01 = 0 (Single Pump)
(Feedback Source: ACI)
00-02 = 1 (Control Circuit Terminal)
(4720mA)

(oooo©©@©@oooo)

—0

RA- RB COM S

S4 S5 10V AVl ACI AO AGND

O_

Operation Switch

Pressure
—| Converter |-

Multi-Pump:

L510s Multi-Pump Operation: Master

L510s Multi-Pump Operation: Follower 1

14-01=1 (Master); 10-01=2 (Feedback Source: ACI)
00-02=1 (Control Circuit Terminal)

04-00=1 (4720mA)

™2

14-01=1 (Follower 1); 10-01=2 (Feedback Source: ACI)
00-02=1 (Control Circuit Terminal)
04-00=1 (4720mA)

™2

(@oooooooooooo)

(ee666666666686)

RA- RB COM $§1 S2 S3 S4 S5 10V AVI AClI AO AGND

CON2 W
1

RA RB COM1 S2 S3 sS4 S5 10V AVl ACI AO AGND

CON2 {Wﬁ

Al |B

Operation
Switch

l Al|B

® OO—l

Pressure

~| Converter

[

L510s Multi-Pump Operation: Follower 2

L510s Multi-Pump Operation: Follower 3

14-01=1 (Follower 2); 10-01=2 (Feedback Source: ACI)
00-02=1 (Control Circuit Terminal)
04-00=1 (4720mA)

™2

14-01=1 (Follower 3); 10-01=2 (Feedback Source: ACI)
00-02=1 (Control Circuit Terminal)
04-00=1 (4720mA)

™2

(e6666666066666)

(ecceece66666606)

RA RB COM §1 S2 S3 S4 S5 10V AVI ACI AO AGND

CON2 {%

CON2 W

RA RB COMSI S2 S3 sS4 S5 10V AVl ACI AO AGND

Al|B

* Al|B

®-
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PUMP Wiring Diagram for Pressure sensor of Voltage Type:

Single Pump:
L510s Single Pump Operation
14-01 = 0 (Single Pump)
10-01 =1 (Feedback Source: AVI)
00-02 = 1 (Control Circuit Terminal)
04-00=1(0~10V)
T™M2
(6666606666660)
RA RB COM § S2 S3 sS4 S5 10V AVl ACI AO AGND
—0 Pressure
Operation Switch +_Converter |-
Multi-Pump:

L510s Multi-Pump: Master

L510s Multi-Pump: Follower 1

14-01=1 (Master); 10-01=1(Feedback Source: AVI)
00-02=1 (Control Circuit Terminal)

04-00=1 (0~10V) ™2

14-01=1 (Follower 1); 10-01=1(Feedback Source: AVI)
00-02=1 (Control Circuit Terminal)
04-00=1 (0~10V)

T™M2

(666006660600686)

(ooooooooooooo)

RA° RB COM SI S2 S3 S4 S5 10V AVI AClI AO AGHD

L)

CON2 HW‘]

RA RB CQl 1 S2 S3 'S4 S5 10V AVI ACI AO AGND

AJ|B CON2

l Al|B

Operation
Switch

oOO—l

|| Pressure
+| Cobverter | -

[

L510s Multi-Pump: Follower 2

L510s Multi-Pump: Follower 3

14-01=1 (Master); 10-01=1(Feedback Source: AVI)
00-02=1 (Control Circuit Terminal)
04-00=1 (0~10V)

14-01=1 (Master); 10-01=1(Feedback Source: AVI)
00-02=1 (Control Circuit Terminal)
04-00=1 (0~10V)

™2 T™2
(0@0000000000()(Qoooooooooood)
RA°- RB COM S§I S2 S3 S4 S5 10V AVl ACI AO AGND RA RB CgI S2 S3 S4 S5 10V AVl ACI AO AGND
CON2 {W} ] CON2 {HHHHM‘W
AllB 4 Al|B
L 4
o
L
Notes:

1. Itis required to reconnect after setting Master and Slave.

2. ltis required to short the COM and AGND port of frame3 and frame 4 when pressure
converter connected with +24Vpower supply.

3. When the communication modes is selected to be multiple pumps in parallel
connection, the baud rate setting 09-02 of Master and Slave are required to be
consistent. Refer to parameter 14-31 for the actions in parallel connection modes.

3-27



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 three phase(200V): L1(L) / L2 / L3(N)
L3(N) three phase(400V): L1/L2/L3
BPR* externally connected braking resistor
T1
T2 Inverter output, connect to U, V, W terminals of motor
T3
D Ground terminal

*P,BR for 205/208/210/401/402/403/405/408/410/415 series

Single phase

E ZIENEIIE

L1(L) L2 L3(N) T1 T2 T3
Note: the screw on L2 terminal is removed for the single phase input supply models.

Three phase (200V series)

e ENENE

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

Three phase (205 & 208 & 210 & 400V series)

@@ D@ @@ e | @

L1 L2 L3 P BR ™ T2 13
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3.6.2 Description of control circuit terminals

Framel&Frame?2
Termina
I TM2 Function Description Signal Level
symbols
RA Relay output terminal, Specification:
RB | 250VAC/1A(30VDC/1A) 250VAC/1A(30VDC/1A)
COM | S1~S5(COMMON) [NPN] 0
oAV S1~S5 (COMMON) [PNP] +15%,Max output current 30mA
24 VVDC, 4.5 mA, optical
N . L . coupling isolation
S1~S5 | Multi-function input terminals(refer to group3) (Max voltage30 VDC,
Input impedance 6kQ)
10V Built in power for an external speed potentiometer | 10V,(Max current:20mA)
Analog voltage input, Specification : 0/2~10VDC N ,
AVI (choose by parameter 04-00) 0~10V(Input impedance 200kQ)
Analog current input, Specification : 0/4~20mA - :
ACI (choose by parameter 04-00) 0~20mA(Input impedance 249Q)
Multi-function analog output terminal. N
AC Maximum output 10VDC/1mA 0~10V(Max current 2mA)
AGND | Analog ground terminal
NPN:
< RA RB COM S1 82 S4 10V AVI ACI AO AGND
PNP:

(0000@@@@@000‘)

RA RB +24V S1 82 S4 S5
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Frame3&Frame4

Terminal symbols

TM1 Function Description

RA
Relay output terminal, Specification: 250VAC/5A(30VDC/5A)
RB ) . . i
RC RA: Normally open RB: Normally close RC: common point
Terminal TM2 Function Description Signal Level
symbols
+24V Common point of PNP input
NPN/PNP selectable terminal.
NPN input: +24V&SC need to be
SC shorted. +15%,Max output current 30mA
PNP input: COM&SC need to be
shorted.
COM voltage reference point for S1~S5
. L : 24 VDC, 4.5 mA, Optical coupling
S1~S5 I\/Irgll’jl gj)nctlon input terminals(refer to isolation (Max,voltage30 Vdc,
group Input impedance 6kQ)
Built in Power for an external speed .
10V potentiometer (Max output : 20mA) 10V,(Max current:20mA)
Analog voltage input/motor over
AVI/PTC temperature protection signal input, 0~10V(Input impedance 200kQ)
Specification : 0/2~10VDC
Analog current input, Specification : 5 :
ACI 0 /4~20mA(choose by parameter 04-00) 0~20mA(Input impedance 2490Q)
Multi function analog output terminal. -
AC Maximum output 10VDC/1mA 0~10V(Max current 2mA)
AGND Analog ground terminal

NPN/PNP control terminals:

TM1

TM2

©) (cececceesce689)

RA° RB RC

+24v SC COM S1 82
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3.7 Outline Dimensions(unit: mm)

Tolerance Table

0~6+0.8 | 6~30+15 | 30~120#2.5 | 120~315+4.0 | 315~1000+6.0

D2
r
W L
] i m,\ﬁ: i
I
I
mvuZ:[
i R
S r
w2 E2
w E1
E

A= |

[OO00o0000000)
J

D1

dimension
W | W1 [ W2 H HA1 H2 H3 D D1 D2 E E1 E2 | Q1 | Q2

Model

L510-1P2-SH1-N/P(P

)
L510-1P5-SH1-N/P(P)

L510-2P2-SH1-N/P(P)
L510-2P5-SH1-N/P(P)

L510-201-SH1-N/P(P)

L510-2P2-SH1F-P(P)

L510-2P5-SH1F-P(P) 72| 63 | 61 | 141 | 122 [ 131 | 114 | 141 | 136 | 128.2 | 86.3 | 81.1 | 65 | 4.4 | 2.2

L510-2P7-SH1F-P(P)

L510-201-SH1F-P(P)

L510-2P2-SH3-N/P(P)

L510-2P5-SH3-N/P(P)

L510-201-SH3-N/P(P)

F : Built-in EMC filter
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Frame2 100V/200V

WA1 2-Q1 D2
- HHKRHA
~ I
* T ohifsls
2-Q2 ___®f
releleleld  JA |l
@e] (e@] WP e
W2 E1
W E
R Jiininlni]
(NNIRRRR NN
[ﬂ\ JC I J( DN DI I JJ

E (m)

i YO N (LT DT Ty

(T yeC_L )y (1201 D

&= I8 UL DU
dimension
Model
W Wi W2 H H1 H2 H3 D D1 D2 E El E2 Q1 | Q2

L510-101-SH1-N/P(P)
L510-202-SH1-N/P(P)
L510-203-SH1-N/P(P)
L510-202-SH1F-P(P) 118 | 108 | 108 | 144 | 121 | 131 | 114 | 150 | 144.2 | 136.4 | 101.32 | 96.73 | 515 | 4.4 | 2.2

L510-203-SH1F-P(P)

L510-202-SH3-N/P(P)

L510-203-SH3-N/P(P)

F : Built-in EMC filter
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Frame2 400V

W1 D2
2-Q1
e —
q i
- o o
N T
- T slelalsty
[77 i (R
E2
E1
E
tt[luuuuuuuuuuuuuuuu]]
()
- TN
5 )]

& YD) (LI DAL DY

L Dy (1 [T
e cm eaaplll)

dimension
Model

W WT[W2]H |HI|H2]|H3|[ D D1 D2 E E1 E2

L510-401-SH3-N/P(P)
L510-402-SH3-N/P(P)
L510-403-SH3-N/P(P)
L510-401-SH3F-P(P)
L510-402-SH3F-P(P)
L510-403-SH3F-P(P)

118 | 108 | 108 | 144 | 121 | 131 | 114 | 150 | 144.2 | 136.4 | 101.32 | 96.73 | 51.5

F : Built-in EMC filter
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Frame3

W1

H2

g

(elele Ee]elelelelclololol0 000

H1

D||D||D||D||D||D||D||D

mmm—— |

( RINININININIRINININININE)

D1

H3

D2
q "E
—
E] ®
®
—
L
al
E2
E1
E

dimension
Model
w W1 H H1 H2 H3 D D1 D2 E E1 E2 Q
L510-205-SH3(P)
L510-405-SH3(P)
L510-408-SH3(P) | 129 | 118 | 1975 | 1776 | 188 | 154.7 | 148 | 143.7 | 136 | 102.6 | 96 | 482 | 45

L510-405-SH3F(P)

L510-408-SH3F(P)
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Frame4

D2

ey, f ““s==—T——

2-Q

E1

W1

B

2D

[PIRPI[PIP]

EEl

00088

Q0| —1_

| llI—

CH

1d

136 | 84.7 | 4.5

177.9

185.6

dimension
H3

228.6 | 190

H2

H1

W1

176 | 273 | 249.8 | 261

187

Model

L510-208-SH3(P)
L510-210-SH3(P)
L510-410-SH3(P)
L510-415-SH3(P)
L510-410-SH3F(P)
L510-415-SH3F(P)
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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.

Framel&Frame2

Disconnection steps:

1. Remove EMC filter protection cover by screwdriver.

2. Remove EMC Filter link by pliers.

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

Frame 3/ Frame 4
Disconnection steps:
1. Loosen the screws for EMC filter by screwdriver
2. Remove EMC filter
3. Tighten the screw
4. Note:- Disconnecting the EMC filter link will disables the filter function, please consult your local
EMC standards requirement..
®

©
©)
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Chapter4 Software Index
4.1 Keypad Description

4.1.1 Operator Panel Functions

Type Item Function
Main digital displays Frequency Display, Parameter, voltage, Current,
Temperature, Fault messages.
Hz/RPM: ON when the frequency or line speed is displayed.
Digital OFF when thel parame_ters arg displayed.
display & FWD: Ci]l\: wl';lle thz inverter is running forward. Flashes
while stopped.
LEDs LED Status REV: ON while the inverter is running reverse. Flashes
while stopped.
FUN: ON when the parameters are displayed. OFF when
the frequency is displayed.
Varlgble FREQ SET Used to set the frequency
Resistor
RUN RUN: Run at the set frequency.
STOP/RESET STOP: Decelerate or Coast to Stop.
(Dual function keys) | RESET: Use to Reset alarms or resettable faults.
A Increment parameter number and preset values.
v Decrement parameter number and preset values.
Keys MODE Switch between available displays
On Keypad </ENTER

(Dual function keys,
a short press for left
shift function, a long
press for ENTER
function)

“<” Left Shift:

Used while changing the parameters or parameter values
ENTER:

Used to display the preset value of parameters and for saving
the changed parameter values.

41




4.1.2 Digital display Description

Alpha numerical display format

Digit LED Letter LED Letter LED Symbol LED
0 '.' A ) n )
( ) ] (]
1 ( b L o 0
- "~ Ll
2 L c L P ) _ -
- ! N
3 f d LI q {
4 ( E '. r )
C - C
5 f F ) s f
- "~ )
6 Ll G Ll t L
1 L
7 ( H ) u ’-’
X ( )
8 L{ J LI v L(
W ) L
9 - L L Y f
Digital display indication formats
Actual output frequency Set frequency
Digits are lit Continually Preset digits flashing Selected digit flashing
_ 4YYVY, *\/
000 1Y Ty S Ty
T I T I Ty
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LED display examples
Display Description
:j ,f ' , “-, In stop mode shows the set frequency
’ IR ' In run mode shows the actual output frequency
I _ 07
- Selected Parameter
X I_l ol
' :f 07|
= Parameter Value
0050,0°0, 07040
'l 'u’l
- Output Voltage
g W e
D000 80408
" = C g Output Current in Amps
401
- DC Bus voltage
Ry 0
-
- - . Temperature
O] | ™
0TI _
- - PID feedback value
(OO i
( ‘- ,\
- e = Error displa
0000 Pley
xxlxix)
Analogue Current / Voltage ACID / AVI . Range ( 0~1000
\’-"-"-’L"-'J g g ge ( )
LED Status description
LED Indicator light Status
; @
Frequency / line
speed Indicator Hz/RPM On
[
Menu mode indicator Fun On while not displaying frequency or line speed
- - On while running 2\ Flashing.while
FWD indicator FWD ¢ y ([ stopped in
onwar FWD Forward mode.
. . 4Y» Flashing while
REV indicator light Fg/ 23(;’:226 running - stopped in
REV Reverse mode




4.1.3 Digital display setup

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

MODE

4aYVYVYY, 4YVYVYY,
T e AR o T =0 T T BT O
L DL 0 R NN

Power supply frequency parameter

User selectable display formats:

12- 00 Display Mode
0 0 0 O 0
high Low
Each of the above 5 digits can be set to any of the selections below from 0 to 7
Range [0] :Disable display [1] :output Current
[2] :output Voltage [3] :DC voltage
[4] :Temperature [5] :PID feedback
[6] :AVI [7] :ACI

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.

Example1: Set parameter 12- 00= [10000] to obtain display format shown below.

YYVY, r////

iy I TR T T T _ 1
NN IR IR] LTl

display : Power supply Output Current parameter

NAALY
0t
LAY

Set frequency




Example 2. Set parameter 2: 12- 00= [12345]

to obtain the display format shown below.

T T,
(R VNN (N e PR N NN
Temfir:tu'ry @ W DC <vglt>age
T _ I
oo - Ll
YYYY, PIDfszd:)aCki MODE @ TOutplitZVSItage
Jm | g T _ 01
Lo e Lt PN W AN
Display: Power supply Outpu<t :‘::rrent Parameter
@« VYV, (Moo
D00 l
PRI R l

Set Frequency

Increment/ Decrement key functions:

1AV
<4 T1p
Short time press
Long time press————| .
¢ T2 g

Quick pressing of these keys will Increment or Decrement the selected digit by one.
Extended pressing will Increment or Decrement the selected digit continuously.

2.“</ENT” Key functions :

“<ENT”’ T
short press for left shift
function

“</ENT”
long press for ENT

function

T2

Quick pressing of this key will display the preset value of the parameter selected.
Extended pressing of this key will save the altered value of the selected parameter.
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4.1.4 Example of keypad operation

Example1: Modifying Parameters

Frequency

Short press
MODE once

Short press (V) Short press (V’
Tl I e O T 2R x I N e T DR Y
{uu'u l}' g [I_U_l'l_l ( g A l}
l%t:g; press A
o\ Short press. A SENT anes /g
! ( ot
NN ( Lo
lt?.;"ﬂ?riﬁ;
X\ 2
P il ]/ ———w I U w I x
U R D oo
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Example2: Modifying the frequency from keypad in run and stop modes.

Modify frequency is stopping

NRAAAN
=10
Ll LI

Power supply

2sec later

4aYYVYY,
(N
L0000l

Set frequency display

Short press
</ENT once

Y O
{nncnq

L0 0

Modify bit<unit>
Short press

</ENT once (V}
O
O 0l

Modify bit<ten>

Short press
</ENT once

N\
Iy
O 0

] _ Modify bit<hundred>
Short press
Aonce

N
I uin
MUMUUJ

5 sec lateror  Modify bit<hundred+1>

long press
</ENT once

4YVYVYY,
{ cnﬂ

L

upper frequency.

Modify frequency is stopping
47V 5VvY7,
]
L

Power supply

2sec later &
4YVYVYY,

I I
[AUU}

Set frequency display
Press run *

{*cnn

L0

Actual frequency

Short press
</ENT once

\/ 2
YIxIsdalx]
L0 L
Modify bit<unit>
Short press

</ENT once ‘V)
I
L L

Modify bit<ten>

Short press
</ENT once

\/
O
MUJUUJ

Modify bit<hundred>
Short press
Aonce

4'»
[nncnn

LI

Modify bit<hundred+1>
Long press
</ENT once

T
{ uuu]

Actual frequency

4-7

Without pressing
the button </ENT,
After 5 seconds to
return

Note: frequency command setting will be limited to the range set by parameters for lower &



4.1.5 Operation Control

&

[| ] i

[|

1 :dl Run ey

:". Stop -": Actual I"_ Stop

i 1 output

i i 1 frequency

I I |

[ ] 1

I I |

I 1 1

I ]

] ] I 1 -

I 1 1 | |

I 1 1 1 1

I 1 1 | |

I 1 1 1 1

I 1 1 | |

| : : | 1

5 ) ;

Power REV | FWD | Run REV FWD! Stop
on
“¥» agr /3
FWD Q0 0 " O » 5]
LED FWD | FwD | FwD FWD FWD FWD | FWD
N

REV Q o 0 @ o 9]
LED REV REV | REV REV REV REV REV
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4.2 Programmable Parameter Groups

Parameter Group No. Description
Group 00 Basic parameters
Group 01 V/F Pattern selections & setup
Group 02 Motor parameters
Group 03 Multi function digital Inputs/Outputs
Group 04 Analog signal inputs/ Analog output
Group 05 Preset Frequency Selections.
Group 06 Auto Run(Auto Sequencer) function
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 function
Group 14 PUMP Application Function

Parameter notes for Parameter Groups

*{ | Parameter can be adjusted during running mode | Notes1: Revised in version 05.
*2 | Cannot be modified in communication mode

*3 | Does not change with factory reset

*4 | Read only




Group 00- The basic parameters grou

o Factory .
No. Description Range Setting Unit | Note
00-00 | control mode 0:V/F mode 0 -
1:SLV mode
00-01 | Motor rotation OEForward 0 - *1
1:Reverse
; 0:Keypad
Main Run
00-02 | o ' \ce Selection 1:External Run/Stop Control 1 -
2:Communication
. 0:Keypad
Alternative Run
00-03 Source Selection 1:External Run/Stop Control 0 -
2:Communication
0004 Operation modes for O Forward/Stop-Reverse/Stop . _
- external terminals 1: Run(Stop-Reverse/Forward
2: 3-Wire Control Mode-Run/Stop
0:Keypad
1:Potentiometer on Keypad
. 2:External AVI Analog Signal Input
00-05 Main Frequengy 3:External ACI Analog Signal Input 2 -
Source Selection 4:External Up/Down Frequency
Control
5:Communication setting Frequency
6:PID output frequency
0:Keypad
1:Potentiometer on Keypad
) 2:External AVI Analog Signal Input
00-06 | Alternative Frequency 3:External ACI Analog Signal Input 0 .
Source Selection 4:External Up/Down Frequency
Control
5:Communication setting Frequency
6:PID output frequency.
Main and Alternative 0: Ma?n Or Alternative Freqyency
00-07 £ C 4 mod 1: Main frequency+Alternative 0 -
requency Command modes Frequency
00-08 | COMMunication 0.00~599.00 Hz | *4
Frequency Command
Frequency command 0:Save the frequency before power
00-09 | Save mode down 0 -
(Communication mode) 1:Save the communication frequency
" 0:by Current Frequency Command
Initial Frequency
00-10 : 1:by 0 Frequency Command 0 -
Selection ( keypad mode) 2'by 00-11
00-11 | nitial Frequency 0.00~599.00 50.00/60.00 | Hz
Keypad mode
00-12 | Frequency Upper Limit 0.01~599.00 50.00/60.00 Hz
00-13 | Frequency Lower Limit 0.00~598.99 0.00 Hz
00-14 | Acceleration Time 1 0.1~3600.0 10.0 s *1
00-15 | Deceleration Time 1 0.1~3600.0 10.0 s *1
00-16 | Acceleration Time 2 0.1~3600.0 10.0 s 1
00-17 | Deceleration Time 2 0.1~3600.0 10.0 S *1
00-18 | Jog Frequency 1.00~25.00 2.00 Hz *1
00-19 | Jog Acceleration Time 0.1~25.5 0.5 s *1
00-20 | Jog Deceleration Time 0.1~25.5 0.5 s *1
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Group 01- V/F Pattern selection & Setup

iy Factory .
No. Description Range Setting Unit | Note
01-00 | Volts/Hz Patterns 1~7 1/4 -
200V:170.0~264.0

01-01 | V/F Max voltage 400V-323.0~528.0 Based on 13-08 Vac
01-02 | Max Frequency 0.2 ~599.00 50.00/60.00 Hz
01-03 | Max Frequency Voltage Ratio 0.0 ~100.0 100.0 Y%
01-04 | Mid Frequency 2 0.1 ~599.00 2.50/3.00 Hz
01-05 | Mid Frequency Voltage Ratio2 | 0.0 ~100.0 10.0/6.8 %
01-06 | Mid Frequency 1 0.1 ~599.00 2.50/3.00 Hz
01-07 | Mid Frequency Voltage Ratio1 | 0.0 ~100.0 10.0/6.8 %
01-08 | Min Frequency 0.1 ~599.00 1.30/1.50 Hz
01-09 | Min Frequency Voltage Ratio 0.0 ~100.0 8.0/3.4 %

Volts/Hz Curve Modification 5 0 «
01-10 (Torgue Boost) 0~100 0.0 70 1
01-11 | V/F start Frequency 0.00~10.00 0.00 Hz
01-12 gl;)i;:oad oscillation suppression 0.0~200.0 0 %
01-13 Motor. Hunting Prevention 1~8192 800

Coefficient

Frame1/2 100V/200V
01-14 | Motor Hunting Prevention Gain | 0~100 series: 7 %
others: 0

01-15 | Motor Hunting Prevention Limit | 0~100.0 5.0 %

Auto-Torque Compensation
01-16 | Filter Coefficient 0.1~1000.0 01 ms
01-17 Aut_o-torque Compensation 0~100 0 o

Gain
01-18 Auto-torque Compensation 1.30~5.00 5 Hy

Frequency
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Group 02- Motor parameters

iy Factory .

No. Description Range Setting Unit | Note
02-00 | Motor No Load Current by motor nameplate A *4
02-01 | Motor Rated Current (OL1) by motor nameplate A *4
02-02 | V/F Slip Compensation 0.0 ~100.0 0.0 % *1
02-03 | Motor Rated Speed by motor nameplate | Rpm *4
02-04 | Motor Rated Voltage — by motor nameplate | Vac *4
02-05 | Motor Rated Power 0~22.0 by motor nameplate kW
02-06 | Motor Rated Frequency 0~599.0 by motor nameplate

. 0: Disable
- M Auto T

02-07 otor Auto Tuning 1: Static auto tuning 0

02-08 | Stator Resistor Gain 0~600 by series

02-09 | Rotor Resistor Gain 0~600 by series

02-10 | Reserved

02-11 | Reserved

02-12 | Reserved

02-13 | SLV Slip Compensation Gain 0~200 by series %

02-14 (SBI;\igTorque Compensation 0~200 100 o

02-15 | Low Frequency Torque Gain 0~100 50 %

02-16 | StV Without Load Slip 0~200 by series %
Compensation Gain

02-17 | SLV With Load Slip 0~200 150 %
Compensation Gain

02-18 SLV With Lc_)ad To.rque 0~200 100 %
Compensation Gain

02-19 | SLV Slip Compensation Select 0: Slip Compensation 1 0

2: Slip Compensation 2
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Group 03-

Multi function Digital Inputs/Outputs

No.

Description

Range

Factory
Setting

Unit

Note

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

: Forward/Stop Command

0

: Reverse/Stop Command

: Preset Speed 1 (5-02)

: Preset Speed 2 (5-03)
: Preset Speed 4 (5-05)

1
2
3

: Jog Forward Command

: Jog Reverse Command

: Up Command

: Down Command

: Acc/Dec 2

: Acc/Dec Disabled

: Main/Alternative Run Command select
: Main/Alternative Frequency Command
select

Rapid Stop ( Decel to stop)

Base Block

Disable PID Function

Reset

Auto Run Mode enable

Forced Frequency Run(pump model only)
Switch to Constant Pressure 2(pump
model only)

OCO~NOOOPA~,WN-=-0

14
15:
16:
17:
18:
19:
20:

17

Note1

03-05

Reserved

03-06

Up/Down frequency band

0.00~5.00

0.00

Hz

03-07

Up/Down Frequency modes

0: Preset frequency is held as the inverter
stops, and UP/Down function is disabled.

1: Preset frequency is reset to 0 Hz as the
inverter stops.

2: Preset frequency is held as the inverter
stops, and the UP/Down is available.

03-08

S1~S5 scan confirmation

1~200. Number of Scan cycles

10

2ms

03-09

S1~ S5 switch type select

xxxx0:S1 NO
xxx0x:S2 NO
xx0xx:S3 NO
x0xxx:S4 NO
Oxxxx:S5 NO

xxxx1:S1 NC
xxx1x:S2 NC
xx1xx:S3 NC
x1xxx:S4 NC
1xxxx:S5 NC

00000

03-10

Reserved

03-11

Output Relay(RY1)

:Run

: Fault

: Setting Frequency Reached

: Frequency Reached (3-13+3-14)

: Output Frequency Detection1(> 3-13)
: Output Frequency Detection2(< 3-13)
: Auto-Restart

: Momentary AC Power Loss

: Rapid Stop

: Base Block

: Motor Overload Protection(OL1)

: Drive Overload Protection(OL2)

: Reserved

: Output Current Reached

: Brake Control

: PID feedback disconnection detection
: High Pressure Detection

: Low Pressure Detection

: Pressure Loss Detection

©CONOURWN 2O

Note1

03-12

Reserved

03-13

Output frequency detection

0.00~599.00

0.00

| Hz |

*1
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Group 03- Multi function Digital Inputs/Outputs

o Factory .
No. Description Range Setting Unit | Note
level (Hz)
03-14 | Frequency Detection band 0.00~30.00 2.00 Hz *1
03-15 Output Current Detection 0.1~999 9 0.1 A
Level
03-16 Output Current Detection 0.1~10.0 0.1 s
Period
03-17 | Xtemal Brake Release 1 g 60~20.00 000 | Hz
03-18 | EXternal Brake Engage 0.00~20.00 000 | Hz
Level
. 0:A (Normally open) )
03-19 | Relay Output function type 1:B (Normally close) 0
100/200V: 220/230V: 380
03-20 | Braking Transistor On Level | 240.0~400.0V 380/400V: 690 VDC
400V: 500.0~800.0V | 415/460V: 780
100/200V: 220/230V: 360
03-21 | Brake Transistor Off Level 240.0~400.0V 380/400V: 650 VDC
400V: 500.0~800.0V | 415/460V: 740

% “NO” indicates normally open, “NC” indicates normally closed.

4-14




Group 04- Analog signal inputs/ Analogue output functions

Factory

No. Description Range Setting Unit Note
ACI AVI
0: 0~10V 0~20mA
04-00 | AVVACI analog Input = 0~10V 4~20mA 0 ;
signal type select
2: 2~10V 0~20mA
3: 2~10V 4~20mA
04-01 AVI Signal Verification 1~200 50 oms
Scan rate
04-02 | AVI Gain 0~1000 100 % *1
04-03 | AVI Bias 0~100 0 % *1
04-04 | AVI Bias Selection 0: Positive 1: Negative 0 - *1
04-05 | AVI Slope 0: Positive 1: Negative 0 - *1
04-06 ACI Signal Verification 1~200 50 oms
Scan rate
04-07 | ACI Gain 0~1000 100 % *1
04-08 | ACIBias 0~100 0 % *1
04-09 | ACI Bias Selection 0: Positive 1: Negative 0 - *1
04-10 | ACI Slope 0: Positive 1: Negative 0 - *1
0: Output Frequency
Analoa Outout mode 1: Frequency Command
04-11 (AO) 9 P 2: Output Voltage 0 - *1
3: DC Bus Voltage
4: Motor Current
04-12 @;;""9 Output AC Gain | 1400 100 % *
(o]
0413 ,(A;/n;alog Output AO Bias 0~1000 0 % *q
(o]
04-14 | AO Bias Selection 0: Positive 0 - “1
1: Negative
0: Positive N
04-15 | AO Slope 1: Negative 0 - 1
04-16 Potentiometer Gain on 0~1000 100 % *q
Keypad
0417 Potentiometer Bias on 0~100 0 % *
Keypad
Potentiometer Bias 0: Positive .
04-18 Selection on Keypad 1: Negative 0 ) 1
Potentiometer Slop on | 0: Positive .
04-19 Keypad 1: Negative 0 ) !
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Group 05- Preset Frequency Selections.

Factory

No. Description Range Setting Unit Note
0: Common Accel/Decel Accel/Decel 1

or 2 apply to all speeds
05-00 | "reset Speed Control 1 4, Individual AcceliDecel Accell Decel 0 -

0-7 apply to the selected preset

speeds (Acc0/DecO~ Acc7/Dec?)
05-01 (F;Z;s;gp;gg)o 0.00 ~ 599.00 5.00 Hz *1
05-02 | Preset Speed1 0.00 ~ 599.00 5.00 Hz *1
05-03 | Preset Speed2 0.00 ~ 599.00 10.00 Hz *1
05-04 | Preset Speed3 0.00 ~ 599.00 20.00 Hz *1
05-05 | Preset Speed4 0.00 ~ 599.00 30.00 Hz *1
05-06 | Preset Speed5 0.00 ~ 599.00 40.00 Hz *1
05-07 | Preset Speed6 0.00 ~ 599.00 50.00 Hz *1
05-08 | Preset Speed7 0.00 ~ 599.00 50.00 Hz *1
05-09

~ Reserved

05-16
05-17 | Preset Speed0-Acctime 0.1 ~3600.0 10.0 S *1
05-18 | Preset Speed0-Dectime | 0.1 ~ 3600.0 10.0 s *1
05-19 | Preset Speed1-Acctime | 0.1 ~ 3600.0 10.0 S *1
05-20 | Preset Speed1-Dectime | 0.1 ~ 3600.0 10.0 S *1
05-21 | Preset Speed2-Acctime | 0.1 ~ 3600.0 10.0 S *1
05-22 | Preset Speed2-Dectime | 0.1 ~ 3600.0 10.0 s *1
05-23 | Preset Speed3-Acctime | 0.1 ~ 3600.0 10.0 s *1
05-24 | Preset Speed3-Dectime | 0.1 ~ 3600.0 10.0 s *1
05-25 | Preset Speed4-Acctime | 0.1 ~ 3600.0 10.0 S *1
05-26 | Preset Speed4-Dectime | 0.1 ~ 3600.0 10.0 s *1
05-27 | Preset Speed5-Acctime | 0.1 ~ 3600.0 10.0 s *1
05-28 | Preset Speed5-Dectime | 0.1 ~ 3600.0 10.0 S *1
05-29 | Preset Speed6-Acctime | 0.1 ~ 3600.0 10.0 s *1
05-30 | Preset Speed6-Dectime | 0.1 ~ 3600.0 10.0 S *1
05-31 | Preset Speed7-Acctime | 0.1 ~ 3600.0 10.0 S *1
05-32 | Preset Speed7-Dectime | 0.1 ~ 3600.0 10.0 S *1
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Group 06- Auto Run(Auto Sequencer) function

o Factory .
No. Description Range Setting Unit Note
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 restarted).
Auto Run 3: S_ingle cycle, then holds the speed Of
06-00 (sequencer) final step to run. 0 i
d lecti (Continues to run from the unfinished
mode selection 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).
Auto _ Run Mode .
06-01 frequency command 1 0.00~599.00 0.00 Hz 1
Auto _ Run Mode R
06-02 frequency command 2 0.00~599.00 0.00 Hz 1
Auto _ Run Mode R
06-03 frequency command 3 0.00~599.00 0.00 Hz 1
Auto _ Run Mode R
06-04 frequency command 4 0.00~599.00 0.00 Hz 1
Auto _ Run Mode R
06-05 frequency command 5 0.00~599.00 0.00 Hz 1
Auto _ Run Mode R
06-06 frequency command 6 0.00~599.00 0.00 Hz 1
Auto _ Run Mode R
06-07 frequency command 7 0.00~599.00 0.00 Hz 1
06-08
~ Reserved
06-15
Auto_ Run Mode R
06-16 running time setting 0 0.0 ~3600.0 0.0 s 1
Auto_ Run Mode *
06-17 running time setting 1 0.0 ~3600.0 0.0 S 1
Auto_ Run Mode *
06-18 running time setting 2 0.0 ~3600.0 0.0 s 1
Auto_ Run Mode R
06-19 running time setting 3 0.0 ~3600.0 0.0 s 1
Auto_ Run Mode .
06-20 running time setting 4 0.0 ~3600.0 0.0 s 1
Auto_ Run Mode .
06-21 running time setting 5 0.0 ~3600.0 0.0 S 1
Auto_ Run Mode .
06-22 running time setting 6 0.0 ~3600.0 0.0 S 1
Auto_ Run Mode .
06-23 running time setting 7 0.0 ~3600.0 0.0 S 1
06-24
~ Reserved
06-31
Auto_ Run Mode . _ _ i
06-32 running direction 0 0: Stop  1: Forward 2: Reverse 0
06-33 | Auto_ Run Mode 0:Stop  1: Forward 2: Reverse 0 -

running direction 1

417




Group 06- Auto Run(Auto Sequencer) function

No. Description Range I;Z(t::ic:\ g Unit Note
06-34 ﬁjﬁgmg{gﬂ;\gﬁgsz 0: Stop :Forward 2: Reverse 0 -
06-35 ﬁjﬁgmg{gﬂ;\gﬁgs3 0: Stop :Forward 2: Reverse 0 -
06-36 ﬁjﬁgmg{gﬂ;\gﬁgs‘l 0: Stop :Forward 2: Reverse 0 -
06-37 ﬁjﬁgmg{gﬂ;\gﬁgs5 0: Stop : Forward  2: Reverse 0 -
06-38 ﬁjﬁgmg{gﬂel\gggr?G 0: Stop : Forward  2: Reverse 0 -
06-39 Auto_ Run Mode 0: Stop :Forward  2: Reverse 0 -

running direction 7
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Group 07- Start/Stop command setup

oy Factory .
No. Description Range Setting Unit | Note

07-00 Momentary Power 0: Momentary Power Loss and Restart disable 0 s
Loss and Restart 1: Momentary power loss and restart enable

07.01 | AutoRestartDelay 4 5 _gq0.0 0.0 s
Time
Number of Auto

07-02 Restart Attempts 0~10 0 )

. 0: Enable Reset Only when Run Command is Off

07-03 | Reset Mode Setting 1: Enable Reset when Run Command is On or Off 0 i
Direct Running After 0: Enable Direct run on power up

07-04 ) . 1 -
Power Up 1: Disable Direct run on power up

07-05 | Delay-ON Timer 1.0~300.0 1.0 S
DC Injection Brake

07-06 | Start Frequency (Hz) | 0.10 ~10.00 1.5 Hz
In Stop mode
DC Injection Brake 0 ~ 20 (Frame1/2). Based on the 20% of maximum 5

07-07 | Level (%) In stop output voltage %
mode 0 ~ 100 (Frame3/4) based on the rated current 50
DC Injection Brake

07-08 | Time (Seconds) 0.0~25.5 0.5 s
In stop mode

. 0: Deceleration to stop

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

07-10 DC Braking Level at 0~100 0 %
Start

07-11 | DCBraking Timeat ), 5 0.0 s

Start
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Group 08-

Drive & Motor Protection functions

N Factory .
No. Description Range Setting Unit Note
xxxx0: Enable Trip Prevention During
Acceleration
xxxx1: Disable Trip Prevention During
Acceleration
xxx0x: Enable Trip Prevention During
Deceleration
xxx1x: Disable Trip Prevention During
. . : Deceleration
08-00 | Trip Prevention Selection xx0xx: Enable Trip Prevention in Run 00000 -
Mode
xx1xx: Disable Trip Prevention in Run
Mode
x0Oxxx: Enable over voltage Prevention
in Run Mode
x1xxx: Disable over voltage Prevention
in Run Mode
Trip Prevention Level .
08-01 DuFr)ing Acceleration (%) 50 ~200 by series Inverter
Trip Prevention Level : Rated
08-02 DuFr)ing Deceleration (%) 50 ~200 by series Current
Trip Prevention Level In . )
08-03 RuFr)m Mode (%) 50 ~ 200 by series 100%
over voltage Prevention 200V: 350.0~390.0 N
08-04 | evel in Run Mode 400V: 700.0~780.0 380.0/760.0 | vDC | ™
xxxx0: Disable Electronic Motor
Overload Protection
Electronic Motor xxxx1: Enable Electronic_ Motor
08-05 | Overload Protection  Qverload Protection 00001 :
Operation Mode xxx0x: Motor Overload Cold Start
xxx1x: Motor Overload Hot Start
xx0xx: Standard Motor
xx1xx: Invertor Duty Motor
Operation After 0: Coast-tp-S’Fop Af_ter Overload
08-06 | Overload Protection is Prgtechgn 'S Act_lvated 0 -
Activated 1: Drive Will Not Trip when Overload
Protection is Activated (OL1)
0: Auto (Depends on temp.)
08-07 Over_heat Protection 1: Operate while in RUN mode 1 )
(cooling fan control) 2: Always Run
3: Disabled
0: AVR function enable
1: AVR function Disable
2: AVR function disable for stop
AVR Function 3: AVR function disable for deceleration
08-08 | (Auto Voltage 4: AVR function disable for stop and 4 -
Regulation) deceleration.
5: When VDC>(360V/740V), AVR
function disable for stop and
deceleration.
Input phase lost 0: Disabled
08-09 protection 1: Enabled 0 )
0: Disable
1: Decelerate to stop
08-10 | PTC Overheat Function 2: Coagt to stop . . 0
3: Continue running, when warning

level is reached. Coast to stop, when
protection level is reached.
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Group 08-

Drive & Motor Protection functions

N Factory .
No. Description Range Setting Unit Note

08-11 | D1C Signal Smoothing | 4416 g9 0.2 Sec
Time

08-12 PTC Detection Time 1~300 60 Sec
Delay

08-13 | PTC Protection Level 0.1~10.0 0.7 \

08-14 PTC Detection Level 0.1~10.0 03 Vv
Reset

08-15 | PTC Warning Level 0.1~10.0 0.5 Vv

08-16 Fan Control Temperature 10.0~50.0 50.0 °C
Level

08-17 Over current protection 0.0 ~60.0 0.0 A
level

08-18 t(i)r;/]((aar current protection 0.0 ~ 1500.0 10 s
Motor Overload 0: Motor Overload Protection Level 0

08-19 1: Motor Overload Protection Level 1 0

Protection Level

2: Motor Overload Protection Level 2
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Group 09- Communication function setup

Factory

No. Description Range Setting Unit | Note
Assigned Communication - ) -
09-00 Station Number 1-32 ! 2'3
0: Modbus RTU code
c ication Mode Select 1: Modbus ASCII code 0 *9*3
09-01 | Communication Mode Selec 2: BACnet (Pump application built-in ) Note1
without this function)
0: 4800
1: 9600
09-02 i 2 bps *2*3
Baud Rate Setting (bps) 219200 p
3: 38400
. . 0: 1 Stop Bit
09-03 | Stop Bit Select 0 - *2*3
Stop Bit Selection 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 Data
09-05 i 0 - *Q*3
Data Format Selection 1- 7-Bits Data
09-06 ComrrTunlc.anon time-out 00~255 0.0 s
detection time
0: Deceleration to stop (set by 00-15)
09-07 Communication time-out 1: Coast to stop 0 _
) operation selection 2: Deceleration to stop (set by 00-17)
3: continue operating
09-08 | Error 6 verification time. 0~20 3
09-09 | Drive Transmit delay Time (ms) | 5~ 65 5 2ms
) . 1~254(Pump application built-in 1 *2*3
09-10 | BACnet stations without this function) Note
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Group10- PID function Setup

o Factory .
No. Description Range Setting Unit | Note
0:Potentiometer on Keypad
. 1: Analog Signal Input. (AVI)
PID target value selection : .
10-00 | (when 00-05\00-06=6 2: Analog Signal Input. (ACT) 1 B
. S 3: Frequency set by communication
,this function is enabled) : .
4: 10-02 given
5: Preset frequency
0: Potentiometer on Keypad
i . 1: Analog Signal Input. (AVI) ) "
10-01 | PID feedback value selection 2. Analog Signal Input. (ACI) 2 1
3: Communication Setting Frequency
10-02 | PID Target (keypad input) 0.0~100.0 50.0 % *1
0: Disabled.
1: Deviation D Control. FWD Characteristic.
2: Feedback D Control. FWD Characteristic
3: Deviation D Control. Reverse Characteristic.
4: Feedback D Control. Reverse Characteristic
5: Frequency Command + Deviation D Control.
10-03 | PID Mode Selection FWD Characteristic 0 -
6: Frequency Command + Feedback D Control
FWD Characteristic.
7: Frequency Command + Deviation D Control
Reverse Characteristic.
8: Frequency Command + 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 s *1
10-07 | Derivative Time 0.00 ~10.00 0.00 S *1
10-08 | PID Offset 0: Positive 0 S
1: Negative
10-09 | PID Offset Adjust 0~109 0 % *1
10-10 | PID Output Lag Filter Time 0.0~25 0.0 s *1
. 0: Disabled
10-11 'I;'Aizc;back Loss Detection 1: Drive keeps running after feedback loss 0 -
2: Drive stops after feedback loss
10-12 | Feedback Loss Detection Level | 0 ~ 100 0 %
Feedback Loss Detection
10-13 Delay Time 0.0 ~25.5 1.0 s
10-14 | Integration Limit Value 0~109 100 % *1
Integral Value Resets to Zero 0: Disabled
10-15 | when Feedback Signal Equals | 1: 1 Second 0 -
the Target Value 30: 30 Seconds (0 ~ 30)
Allowable Integration Error. - )
10-16 Margin (units)(1unit = 1/8192) 0~100 0
10-17 | PID Sleep Frequency Level 0.00~599.00 0.00 Hz
10-18 | PID Sleep Function Delay Time | 0.0 ~25.5 0.0 S
10-19 | PID Wake up frequency Level | 0.00 ~599.00 0.00 Hz
10-20 ?ilgeWake up function Delay 00~255 0.0 s
10-21 | Max PID Feedback Setting 0~999 100 - *1
10-22 | Min PID Feedback Setting 0 ~999 0 - *1
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Group11- Performance Control functions

. Factory .
No. Description Range Setting unit | Note
11-00 | Reverse operation control 0: Reverse command !S Ya“d, 0 -
1: Reverse command is invalid
11-01 | Carrier Frequency (kHz) 1~16 5 KHz
0: Mode0, 3phase PWM modulation
11-02 | Carrier mode Selection 1: Mode1, 2phase PWM modulation 1 -
2: Mode2, random PWM modulation
Carrier Frequency 0: Disabled
11-03 . , 0 -
Reduction by temperature rise | 1: Enabled
11-04 | S-Curve Acc 1 0.0~4.0 0.00 S
11-05 | S-Curve Acc 2 0.0~4.0 0.00 S
11-06 | S-Curve Dec 3 0.0~4.0 0.00 S
11-07 | S-Curve Dec 4 0.0~4.0 0.00 S
11-08 | Skip Frequency 1 0.00 ~ 599.00 0.00 Hz *1
11-09 | Skip Frequency 2 0.00 ~ 599.00 0.00 Hz *1
11-10 | Skip Frequency 3 0.00 ~ 599.00 0.00 Hz *1
11-11 | Skip Frequency Bandwidth () | 0.00 ~ 30.00 0.00 Hz *1
11-12 Reserved
. . 0: Disable
11-13 'I:?Sg;ri]:r:atlon Prevention 1 Enable 0 )
2: Enable (during constant speed only)
Regeneration Prevention 200v: 300.0~400.0
1114 | Voltage Level 400v: 600.0~800.0 3807760 |V
1115 | Regeneration Prevention 0.00 ~ 15.00 3.00 Hz
Frequency Limit
11-16 Regeneratlc_)n Prevention 0~200 100 %
Voltage Gain
1117 Regeneration Prevention 0~200 100 o
Frequency Gain
11-18 | Speed loop proportion gain 0~65535 10000
11-19 | Speed loop integration gain 0 ~65535 800
11-20 | Speed loop differential gain 0 ~65535 0
0: Enable Stop Key when Run Command
11-21 | Stop Key Selection not from Keypad 0

1: Disable Stop Key when Run Command
not from Keypad
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Group12 Digital Display & Monitor functions

No. Description Range gii:ﬁg Unit | Note
00000 ~77777.
Each digit can be setto 0 to 7
0: Default display(frequency&parameters)
1:Output Current
12-00 | Extended Display Mode gfggt‘\’/‘(‘jt\a/ggage 00321 R
4:Temperature of Heat sink
5:PID feedback
6:Analog Signal Input. (AVI)
7:Analog Signal Input. (ACI)
. 0: Integer (xxx)
12-01 E'Enalieedback Display 1: One decimal Place (xx.x) 0 - *1
2: Two Decimal Places (x.xx)
. 0: xxx--
12-02 Elnl?t SF;i?]baCk Display 1: xxxpb (pressure) 0 - *1
9 2: xxxfl (flow)
12-03 | Sustom Units (Line 0~65535 1500/1800 | RPM | *1
Speed) Value
0:Drive Output Frequency is Displayed
19.04 Custom Units (Line 15Line Speed. Integer.(gxxxx) 0 ] o
Speed) Display Mode 2.L!ne Speed..One Dec_:lmal Place (xxxx.x)
3:Line Speed.Two Decimal Places (xxx.xx)
4:Line Speed.Three Decimal Places (xx.xxx)
SZ S3 S4 SS
U ()
Inputs and output L U 0 U ﬁ QQUOQ Uo
12-05 | Logic status dispay | | e - *4
(S1to S5) & RY1 0 0 0@ — |
000000000
L;JU 0000000,
12-06 | Output Power - 0.0 kw
12-07 Motor Current 0 %%

Percentage
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Group 13

Inspection & Maintenance functions

oy Factory .
No. D R N
o escription ange Setting unit ote
13-00 Drive Horsepower ) ) *3
Code
13-01 | Software Version - - *3*4
Fault Log ok
13-02 (Last 3 Faults) T i ) 34
Accumulated .
13-03 Operation Time1 1 0~23 ) hour 3
Accumulated *
13-04 | 5peration Timet 2 0~65535 day 3
13-05 | Accumulated 0: Time Under Power 0 _ *3
Operation Time Mode | 1: Run Mode Time Only
0: Enable all Functions
1: Preset speeds 05-01~05-08 cannot be
changed
13-06 | Parameter Lock 2: All Functions cannot be changed 0 )
Except for Preset speeds 05-01~05-08
3: Disable All Function
13-07 | Parameter Lock Code | 00000~65535 00000 -
1150: Initialization (50Hz,220V/380V)
Restore Factory 1160: Initialization (60Hz,220V/380V) 1250/1360
1308 | Settings 1250: Initialization (50Hz,230V/400V) (Note) ]
1260: Initialization (60Hz,230V/460V)
1350: Initialization (50Hz,220V/415V)
1360: Initialization (60Hz,230V/400V)
Notes:

For built-in EMC filter models, the default setting of 13-08 is “1250”.

For without built-in EMC filter models, the default setting of 13-08 is “1360”
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Group 14 PUMP Application Function

o Factory .
. Not
No Description Range Setting unit ote
0: Disable
14-00 i i 0 - Note1
Function Selection 1- PUMP ote
0: Single Pump
Setting of Single & Multiple 1: Master
14-01 | Pumps and Master & Slave 2: Slave 1 0 - Note1
Machines 3: Slave 2
4: Slave 3
14-02 | Operation Pressure Setting 0.1~(the value of 14-03) 4.00 PSI Note1
14-03 Maximum Pressu.re Setting of 0.10 ~ 650.00 10.00 PS| Note1
Pressure Transmitter
14-04 Pump Pressure Command 0 : Set by 14-02 0 ) Note
Source 1 : Set by Al
0: Display of Target and Pressure
14-05 | Display Mode Selection Feedback (14-03<99) 0 - Note1
1: Target Pressure Only
2: Feedback Pressure Only
14-06 | Proportion Gain(P) 0.00~10.00 3.00 - Note1
14-07 | Integral Time(l) 0.0~100.0 0.5 sec | Note1
14-08 | Differential Time(D) 0.00~10.00 0.00 sec Note1
Tolerance Range of Constant | When 14-20=0, range is 0.00~650.00 o
1409 1 o csure When 14-20=1. range is 0~100 5 PSIf% | Notef
14-10 Sleep Frequency of Constant 0.00~599.00 30.00 Hz Note
Pressure
14-11 Sleep Time of Constant 0.0~255.5 00 sec Note
Pressure
. . When 14-20=0, range is 0.00~650.00 o
14-12 | Maximum Pressure Limit When 14-20=1. range is 0~100 50 PSI/% | Note1
14-13 | Vaming Time of High 0.0~600.0 10 sec | Notef
Pressure
14-14 | Stop Time of High Pressure 0.0~600.0 20 sec Note1
- - When 14-20=0, range is 0.00~650.00 o
14-15 | Minimum Pressure Limit When 14-20=1. range is 0~100 S PSI/% | Note1
14-16 | Vaming Time of Low 0.0~600.0 0.0 sec | Notef
Pressure
14-17 | Fault Stop Time of Low 0.0~600.0 0.0 sec | Notef
Pressure
14-1g | [!me of Loss Pressure 0.0~600.0 0.0 sec | Notef
Detection
14-19 Propor.tlon of Loss Pressure 0~100 0 % Note
Detection
Switching of Pressure and 0: Pressure
14-20 Percentage 1: Percentage ! ) Note1
14-22 | Slave Trip Frequency 0.00 ~ 599.00 45.00 Hz Note1
14-23 Dlrectpn of Water Pressure 0: Upward Detectlon. 1 ) Note
Detection 1: Downward Detection
14-24 Range of Water Pressure When 14-20=0, range is 0.00~650.00 1 PSI% | Notef

Detection

When 14-20=1, range is 0~100
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Group 14 PUMP Application Function

o Factory .
. Not
No Description Range Setting unit ote
14-25 Per|od.of Water Pressure 0.0~200.0 30.0 sec Note1
Detection
14-26 Acceleration Tlme of Water 0.1~3600.0 120 sec Note1
Pressure Detection
14-27 Deceleration T|me of Water 0.1~3600.0 35.0 sec Note
Pressure Detection
14-28 | Forced Run Command 0.00~(the value of 00-12) 0.00 Hz Note1
14-29 Switching Time <?f Water 0~240 3 Hr Note1
Pressure Detection
Detection Time of Multiple
14-30 | Pumps in Parallel Running 0~30.0 0.0 sec Note1
Start
0: Disable
Synchronous Selection of 1: Pressure Setting Run/Stop
14-31 . . _ 1 - Note1
Multiple Pumps in Parallel 2: Pressure Setting
3: Run/Stop
Tolerance Range of Constant | When 14-20=0, range is 0.00~650.00 o
14-34 Pressure 2 When 14-20=1, range is 0~100 5 PSIf% | Notef
0: No Function
1: Timer Alternately Selection
Selection of Multiple Pumps 2: Sleep Stop Alternately Selection
14-35 . . . 1 - Note1
Shift Operation 3: Timer and Sleep Stop Alternately
Selection
4: Multiple Pumps Test Mode
14-37 | Leakage Detection Time 0.0~100.0 0.0 sec Note1
Pressure Variation of When 14-20=0, range is 0.00~65.00
14-38 ’ . 1 PSI/%
Leakage Detection Restart When 14-20=1, range is 0~100 > | Notef
Pressure Tolerance Range of | When 14-20=0, range is 0.00~650.00
14-39 ’ . 5 PSI1/%
Leakage Detection Restart When 14-20=1, range is 0~100 > | Notef
14-71 | Maximum Pressure Setting 0.10~650.00 10 PSI Note1
14-72 Swﬂchmg Time of Alternation | O: H9ur 0 ) Note
in Parallel 1: Minute
0: Disabl
14-73 | Slave Wake-Up Selection isable 0 - Note1
1: Enable

**(Group 14 can be used for PUMP application function built-in models only)
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4.3 Parameter Function Description
| 00- Basic parameter group

00- 00 Control mode

[0] : VIF mode

[1] : SLV mode

Select the relevant control mode for the application, using parameter 00-00 Control mode.

Default control mode is V/F.

» VIF mode can be used for most applications specifically multi-motor or applications where auto
tune is not successful or when a customized V/F pattern may be required.
Several V/f patterns are available selectable by parameter 01-00.
Select the appropriate V/f pattern based on the application load type and the motor base
frequency of 50 or 60 Hz.
For selections of the V/f patterns. Refer to description of parameter 01-00

» SLV ( Sensor less vector) is used for obtaining best performance from a motor. Specially at low
speeds or for applications with dynamic speed change.

Range

00- 01 Motor Direction Control
Range [0] : Forward
9 [1] : Reverse

» 00 -01 Is valid in key pad mode only.
XNote: When Reverse function is disabled by parameter 11- 00=1 setting 00-01 to 1 .” LOC” will be

displayed
00- 02 Main Run Command Source selection
00- 03 Alternative Run Command Source selection
(0] : Keypad
Range (1] : External Run/Stop Control
[2] : Communication

» Parameter 00 - 02/00- 03 sets the inverter operation command source. For switching between
00-02 and 00-03, use any of the external inputs S1 to S5 and set the relevant parameters (03-
00~03-04) to [12]. refer to parameter group3.

00- 04 Operation modes for external terminals
(0] : Forward/stop-reverse/stop
Range (1] : Run/stop-forward/reverse
[2] : 3-wire control mode -run/stop

> Parameter 00-04 sets the function of the External Run/Stop and it is used in conjunction
with Parameters.

00-02(Main Run Source) = 1 or 00-03(Alternative Run source) = 1
(When 00-02/00-03=1, the command comes from External Run /Stop)

Parameters 03-00 to 03-04, which are used to set the required function for the digital inputs [S1
to S5](multi-function inputs).

Note1: Parameters 03-00 to 03-04 are only Required for External Run/stop

(Two wire control mode).
Note2: For External Run /Stop control set parameters in the following order:
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1. 00-02 or 00-03
2. 00-04
3. 03-00 to 03-04 as required. Not required for three wire control mode.

When 00-04=0

o—| S1FWD/STOP)
| S2(REVISTOP)
' COM

Two external switches are required, one for forward direction and the other for reverse.
Switch type: two position, maintained type. (This is two wire mode).

1. Forward (Run/Stop) Switch
Select one of the multifunction inputs [S1 to S5] and set the relevant parameter 03-00 to 03-04
= 0 (Forward run /Stop mode.)
2. Reverse (Run/Stop) Switch
Select one of the multifunction inputs [S1 to S5] and set the relevant parameter 03-00 to 03-04
=1 (Reverse run /Stop mode.)

00-04 =1

e—| S1{RUN/STOP)
. | S2(REVIFWD)
| COM

Two external switches are required.
Switch type: two position, maintained type. (This is two wire mode).

1. Run/Stop switch
Select one of the multifunction inputs [S1 to S5] and set the relevant parameter 03-00 to 03-04
= 0 (Run/Stop mode.)

2. Forward/Reverse Switch

Select one of the multifunction inputs [S1 to S5] and set the relevant parameter 03-00 to 03-04
= 1 (Forward/ Reverse direction selection.)

Switch in OFF position = Forward direction

Switch in ON position = Reverse direction

00-04= 2. Three Wire Control mode Run/Stop

. S1{RUN)
| S2(STOP)

+— S3(FWD/REV)
| CoMm

In this mode, two separated momentary push buttons are used for start and stop functions.

In this mode, parameter group 03 for S1 to S5 are not effective.

S1, S2 and S3 are allocated automatically.

Note: For S1 to initiate the Run command. Push button connected to S2 must be connected by
a normally closed type contact (NC).
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00- 05 Main Frequency Command Source Selection

00- 06 Alternative Frequency Command Source Selection

(0] :UP/DOWN of Keypad

[1] :Potentiometer on Keypad

[2] :External AVI Analog Signal Input
Range (3] :External ACI Analog Signal Input

(4] :External Up/Down Frequency Control
[5] :Communication setting Frequency
(6] :PID Output frequency

»  When 00-06 =[6], frequency command source is output of the PID.
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 S5 and set the relevant parameter 03-00 to 03-04 = [13] to switch from main to
Alternative source.
> When 00 - 07 = [1] The Frequency command will be the result of setting of Main & alternative
frequencies.
00- 08 Communication Frequency Command
Range [0.00~599.00] Hz
» 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 Frequency Command
Range (1] :By Zero Frequency Command
(2] :By 00-11
00-11 Initial Frequency Set point
Range [0.00~599.00] Hz
»  This parameter is only effective in keypad mode..
> When 00-10= [0] ,the initial frequency will be current frequency.
> When 00-10= [1] ,the initial frequency will be 0.
> When 00-10= [2] ,the initial frequency will be as set by parameter 00-11.
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00-12 Frequency Upper limit

Range (0.01~599.00] Hz

00-13 Frequency Lower limit

Range (0.00~598.99] Hz

When 00-13 and the command frequency are both set to 0.00, if RUN is pressed ” Stpo” is
displayed.

When Frequency command is > 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.

L Frequency upper limit
¥ Frequency Lower limit

Hz

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 by above parameters are the time taken for the output
frequency to ramp up or ramp down between the Upper and the lower V/F frequency limits.

Actual acceleration and deceleration time is calculated as follows:

V/F mode:

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

Actual acceleration time=

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

Actual deceleration time=

SLV mode:
(00-14)x(set frequency-the minimum starting frequency)
Motor rated frequency

Actual acceleration time=

(00-15)x(set frequency-the minimum starting frequency)
Motor rated frequency

Actual deceleration time=
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Hz

V/F Maximum output A
Frequency or motor rated

frequency L B Bt N

Set frequency

The minimum starting | |
frequency i | N >
e U
Actual acc-time | Actual dec-time
! -«
Acc-time 00-14 ' Dec-time 00-15

V/F Maximum output frequency is for VF curve, which can be checked from table when VF curve is
fixed. Maximum output frequency is 01-02 when VF curve is customized, or motor rated frequency
02-06

00-18 Jog Frequency

Range (1.00~25.00] Hz

00-19 Jog Acceleration Time
Range [0.1~25.5] sec

00-20 Jog Deceleration Time
Range [0.1~25.5] sec

» The JOG function is operational by using the multi-function input terminals S1 to S5 and setting
the relevant parameters 03-00~03-04 to [6] JOG FWD or (7] JOG REV. Refer to parameter

group 3.
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01-V/IF command group

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

Range (1~7]

> Set 01-00 to one of the following preset V/f selections [1~6] according to the required
application.

» Parameters 01-02~01-09 can not be modified (read only).

>  Six fixed V/f patterns are shown below. [1~3] for 50 Hz systems and [4~6] for 60 Hz.

TYPE 50Hz 60Hz
c
]
whd
2 | 01-00 V/F pattern 01-00 V/F pattern
=
[
W% Ve
100 100
o
73
)
‘—U _ -
5 |= (1] (4]
s B B
C
é ‘ c
1325 S0 5 He 5 30 o 59 He
V% (V)%
100 100
5
[
w3 =
£ g=12] 1= (5] 5l
2 I nd c
T
1325 0 599 Hz 1530 60 599 Hz
Q (V)% (V)%
g— 100 100
1
[e]
)
£ |=[a) -
‘» B [6) B
©
g c ¢
8 13 2 50 599 Hz 15 ) 60 599 Hz

» (V) 100% is the maximum output voltage. B, C point preset % settings will be as table below:-

01-00 Frame1/2 Frame3/4
B(Xb) C(Xc) B(Xb) C(Xc)
1/4 10% 8% 6.8% 3.4%
2/5 12% 9.5% 6.9% 3.5%
3/6 25% 7.7% 40% 3.4%

» Setting 01-00 =[7] provides a flexible V/F curve which can be selected by experienced users by

setting parameters (01-02~01-09).
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01- 01 v/f Maximum voltage
Range 200: [170.0~264.0] V
400: [323.0~528.0] V
01- 02 Maximum Frequency (base frequency)
Range (0.2~ 599.00) Hz
01- 03 Maximum Frequency Voltage Ratio
Range (0.0 ~100.0] %
01- 04 Medium Frequency 2
Range (0.1~599.00] Hz
01- 05 Medium Frequency Voltage Ratio 2
Range (0.0 ~100.0] %
01- 06 Medium Frequency 1
Range {0.1~599.00] Hz
01- 07 Medium Frequency Voltage Ratio 1
Range (0.0 ~100.0] %
01- 08 Minimum Frequency
Range {0.1~599.00] Hz
01- 09 Minimum Frequency Voltage Ratio
Range (0.0 ~100.0] %
» Max output frequency depends on parameter 01-00, for 01-00=7,It can be set by parameter 01-
02.
» For 01-00 #7, the maximum output frequency depends on parameter 00-12.
V)%
01-03 (Vmax)
01-05 (Vmid2)
01-07 (Vmid1)
01-09 (Vmin) |---¢
01-08 01-06 01-04 01-02 599.00HZ
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 Page 4-26). When 01-10 = 0, the torque
improvement is disabled.

(V)%

1 2.5/3.0 50/60

Hz

01-11

VIF start Frequency

Range

(0.00 ~10.00) Hz

» VF Start Frequency is for occasion where Start Frequency higher than zero Hz is needed.
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01-12 No-load oscillation suppression gain

Range [0.0~200.0] %

In the situation of no power and no-load that damping is low, active and reactive energy
fluctuations will greatly stimulate the inverter output current oscillations. Appropriately adjusting
01-12 can suppress oscillation by frequency gain. Compensation is based on the percentage
of the load current corresponds to the motor rated current. The adjustment for 01-14 can be
increased or decreased every time about 5% to 10%.

01-13 Motor Hunting Prevention Coefficient
Range [1~8192]

01-14 Motor Hunting Prevention Gain
Range [0~100] %

01-15 Motor Hunting Prevention Limit
Range [0.0~100.0] %

In the situation of no power and no-load that damping is low, active and reactive energy
fluctuations will greatly stimulate the inverter output current oscillations. Appropriately adjusting
01-12 can suppress oscillation by compensating V/F voltage command. Compensation is
based on high-pass filtering and the load current value, then it is multiplied by the gain limiting,
finally, it is added by the V / F output voltage. The adjustment for 01-14 can be increased or
decreased every time about 5% to 10%.

01-13 filter coefficients corresponding filter time = 2048 / set point ms, such as 01-13 = 800, then
filtering time = 2048/800 = 2.56ms.

01-15 of 100% corresponds to 150V (100,200V series) / 300V (400V series).

= 01-14 01-15

01-16 Auto-Torque Compensation Filter Coefficient
Range [0.1 ~1000.0] ms

01-17 Auto-torque Compensation Gain

Range [0~100] %

01-18 Auto-torque Compensation Frequency
Range [1.30 ~5.00] Hz

Auto-torque Compensation function must be in SLV mode to auto tune so that inverter can get
the value of stator resistor. Inverter Without Auto-Torque Compensation If 01-17=0. 01-17
compensation is based on V/F maximum output voltage and the load current, The adjustment
for 01-14 can be increased or decreased every time about 5% to 10%.
Parameter 01-16~01-18 is for V/F mode only. SLV mode doesn’t need to adjust these
parameter because auto-tune in SLV mode will get the value of motor parameter.

Auto compensation

Gain (%)
01-17

(
|
I

‘ —
1 A5 50/60 Hz

Auto compensation Frequency (Hz)
01-18
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02- Motor parameter group

02- 00 Motor no load current. (For slip compensation calculation)
Range —

02- 01 Motor Rated Current

Range —

02- 02 Slip Compensation Gain. (V/f mode only)

Range (0.0 ~100.0] (%)

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.

Slip compensation calculation in V/F mode:

Slip compensation boost=

Output Current-(02-00)

x(02-02)xRate motor slip

(02-01)-(02-00)

Motor slip = Motor synchronous speed- Motor Rated Speed

(02-02)approximate Value=

Motor synchronization speed-Rated speed

Motor synchronization speed

120
Example: 4 poles, 60Hz induction motor synchronization speed= 7 x 60=1800(RPM)

*%Note: Parameters 02- 00/02- 01 have to be set according to the specific motor data and in
relation to the Inverter rating model parameter (13- 00).

02- 03

Motor Rated Speed

Range

»  Slide compensation limit, inverter will calculate the motor slide according to 02-03. V/F slide
compensation will not be higher than 02-03.
Note: Please set the value according to motor's nameplate.

02- 04

Motor Rated Voltage

Range

» In order to prevent the output voltage of inverter is too high. The output voltage value will
not be higher than 02-04. 02-04 can be changed during operation.
Note: Please set the value according to motor's nameplate.

02- 05 Motor Rated Power
Range [0~22.0] kW
02- 06 Motor Rated Frequency
Range [0~599.0] Hz
02- 07 Motor Auto Tuning
Range [0] : Disable

[1] : Static auto tuning
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When inverter executes auto tuning function, Fmax value sets by 02-06
When inverter does not execute auto tuning function, Fmax value sets by 01-02

02- 08 Stator Resistor Gain
Range ----
02- 09 Rotor Resistor Gain
Range ----

Auto tune function in SLV mode. 00-00= [1]

> Set motor parameters 02-01 and 02-03~02-06, then set 02-07=1 to start the auto tune
function.

> During the Auto tune function the display will show AT and show END briefly when auto tune is
completed then the display will return to the frequency display.

» Following an auto tune the motor test data are stored in parameters 02-08&02-09
then the setting in 02-07 will automatically reset to 0.

Notes:

> Carry out Auto tune again whenever replacing the motor.

> Auto tune function is not possible for applications with multi-motor connected to one inverter.

» Auto tune can be used on motors of equivalent size to the inverter or one size smaller(or one
size bigger). Just need to set the motor parameter and set 02-07 to be 1.

> Parameters 02-00 ~ 02-06 are available both for V/F & SLV mode (Except parameter 02-02

which is for V/F).

02-13 SLV Slip Compensation Gain
Range [0~200] %

02-14 SLV Torque Compensation Gain
Range [0~200] %

SLV Slip compensation

>

When the load causes the actual motor speed to be reduced below the speed set by

inverter output frequency (Slip), parameter 02-13 SLV Slip compensation can be used to
correct the speed.

SLV Torque compensation:

» When torque is reduced due to load conditions, parameter 02-14 can be used to correct the
torque. Torque producing current adjusted to compensate for the reduced torque.

> 02-13. 02-14 compensation is based on the load current. The unit of 02-13 is based on rated
slip frequency; The unit of 02-14 is based on rated torque difference.

»  The adjustment for 01-14 can be increased or decreased every time about 5% to 10%.
02-15 Low Frequency Torque Gain
Range [0~100] %

> Inverter of dead zone (IGBT on short) will lower the torque of output in the system, leading

to lower motor efficiency. Setting 02-15 can not only reduce this situation but also increase
torque of output in low frequency. Default setting is 50, means 50% voltage compensation.
100% of 02-15 according to output voltage that is less affected by dead zone.

02- 16 SLV Without Load Slip Compensation Gain

Range [0~200] %
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02-17 SLV With Load Slip Compensation Gain
Range [0~200] %
> 1. When output current <= 02-00 (Motor current without load)
Slip compensation gain :

= [ SLV slip compensation gain(02-13) ]* [Normal Duty slip compensation gain (02-16) ]
> 2. When output current > 02-00 (Motor current with load)
Slip compensation gain:
= [ SLV slip compensation gain(02-13) ] * Slip compensation gain 1 (as bellowed figure)

Slip compensation
gain (%

02-17

Slip
compensaiton [~y
gain 1

100 ——

No-load current; 2*IN rating=i
02-00

02-18 SLV With Load Torque Compensation Gain

Range [0~200] %
> Please refer the contents as parameter 02-13/02-14

02-19 SLV Slip Compensation Select

0: Slip Compensation Select 1

1: Slip Compensation Select 2

> When output current lower or equal to 02-00(no load), the value of slip compensation will be
equal to (02-13)*(02-16)(slip compensation select 1)

» When output current higher than 02-00(with load), the value of slip compensation will be equal
to (02-13)*(02-17)(slip compensation select 2)

Note: If inverter worked at lower speed with load, please use slip compensation select 2

Range
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03- External digital inputs & 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

(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 1 (5- 02)------—----——-- (Parameter Group5)

(3] :Preset Speed 2 (5- 03)-------------—-- (Parameter Group5)

(4] :Preset Speed 4 (5- 05) - (Parameter Group5)

(6] :JOG Forward Command------------- (Parameters 00-18~00-20)

(7] :JOG Reverse Command------------- (Parameters 00-18~00-20)

(8] :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 source Select--------—---—--- (Parameters 00- 02/00- 03)
(13] : Main/Alternative Frequency Command Select----(Parameters 00- 05/00- 06)
(14] : Rapid Stop (controlled deceleration stop)

(15) : Base Block (Coast to stop)

Range

(16] : Disable PID Function.--------------——-- (Parameter Goup10)

(17] : Reset

(18] : Enable Auto Run Mode-------------—-- (Parameter Group 6)

(19] : Forced Frequency Run-------—-------- (Parameter Group 14)

(20] : Switch to Constant Pressure 2-------------—-- (Parameter Group 14)

Various example settings and descriptions for Parameters 03-00 to 03-04 are noted in the
following pages seconds from 1 to 13.

1) For setting parameters 03- 00~03- 04 to [0, 1] External Run/Stop Control, refer to 00- 04.
2-wire method. Mode 1.

Example: FWD/STOP and REV/STOP from two inputs ( $1&S2)
Set 00- 04= [0] , S1: 03-00= [0] (FWD/STOP), S2: 03-01= [1] (REV/STOP);

. S1( FWD/STOP)
-

e O S2( REV/STOP)

COM
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4y

o/

S1 ON OFF

% Note: If both forward and reverse commands are ON, it will be treated as a STOP.
2-wire method. Mode 2.

Example: RUN/STOP and REV/FWD from two inputs ( S1&S2)

Set 00- 04= [1] ; S1: 03-00= [0] (RUN/STOP); S$2:03-01= [1] (REV/FWD);

e S1( RUN/STOP)

e O S2( REV/FWD)

COM

—1"

FWD \
REV /

S1 ON OFF

S2 OFF ON

3-wire method.
Example:- Two separate push buttons for RUN & STOP and a 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.

c
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\
>
T
REV
S2. ON OFF
S3 OFF

ON

2) Parameters 03- 00~03- 04= [4, 3, 2] Preset speed selections.
Combination of any three terminals from S1~ S5 can be used to select preset speeds 0 to 7
according to the table below.

Preset speed 0-7 and the related acceleration/decelerating times should be set in parameter group

5.

For example timing diagram refer to Group 5 description.

Preset Function setting and state of any Acc- Dec-
speed three (A,B,C) of terminal S1~S5 Frequency time time
terminal A=4 terminal B =3 terminal C =2

speed 0 OFF OFF OFF 05- 01 05- 17 05-18
speed 1 OFF OFF ON 05- 02 05- 19 05-20
speed 2 OFF ON OFF 05- 03 05- 21 05-22
speed 3 OFF ON ON 05- 04 05- 23 05-24
speed 4 ON OFF OFF 05- 05 05- 25 05-26
speed 5 ON OFF ON 05- 06 05- 27 05-28
speed 6 ON ON OFF 05- 07 05- 29 05-30
speed 7 ON ON ON 05- 08 05- 31 05-32

3) 03- 00~03- 04= [6,7] 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- 04= [8,9] UP/DOWN

When an input terminal is set to function [8) and is turned on ,frequency command is increased
according to the UP/DOWN , 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.
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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.

5) 03- 00~03- 04= [10] 2"d 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 acceleration and deceleration times will be according to the default
accel/decal 1 set in parameters 00-14 & 00-15.

6) 03- 00~03- 04= [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 the time is maintained. (constant speed mode)

If the input is turned off, acceleration and deceleration 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.

HzA

RUN Command RUN STOP

S1 ON OFF ON OFF

7) 03- 00~03- 04= [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- 04= [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- 04= [14] Rapid Stop (controlled deceleration stop)

When DI is on, keypad shows “E.S”, motor decelerates to stop according to the setting value of 00-
17. When turning off DI (remove ES), L510s stays in “stop” status. L510s runs again after giving Run
command.
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10) 03- 00~03- 04= [15] Base Block (Coast to stop)

When DI is on, keypad shows “b.b”, motor free runs to stop. When turning off DI (remove b.b), L510s
starts running from 5Hz below the set frequency to 5Hz above the set frequency, then setting in set
frequency.

11) 03- 00~03- 04= [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- 04= [17] Reset
When a failure that can be manually reset occurs, turn on a terminal with function [17] , the failure
will be reset. (Same function as the Reset button on keypad).

13) 03- 00~03- 04= [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- 04= [19] Forced Frequency Run (PUMP application built-in version only)
This function enables with the corresponding of parameter 23-28 and the source of frequency
command of parameter 00-05 set to the value of 5 (PID given, namely the parameter of 10-03
needs to be active.)

When any one of the multi-function digital input terminal (S1~S6) is set to the value of 16 (the
interdiction of PID function), pump will not depend on feedback to do any PID output
adjustment; simultaneously another one is set to the value of 57 (forced frequency run) and
inverter will have the frequency run setting depending on the parameter of 23-28. Inverter will
stop output when digital input terminals (S1~S6) are removed.

This function is applied to inverter output being controlled by external pressure sensor (eg.
differential pressure switch) when pressure sensor disconnects.

15) 03- 00~03- 04= [20] Switch to Constant Pressure 2 (PUMP application built-in version
only)
When using in PUMP mode (14-00=1), the tolerance range of constant pressure (14-09) will be

used for walking up the inverter. When digital input terminal enables, the tolerance range of
constant pressure 2 (14-24) will be used.
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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
Mode1: If UP or DOWN input terminals are turned on for less than 2 seconds, for every On operation
frequency changes by /A Hz.

Hz A

Actual output
frequency

A
J\AHZ

S1

S2

“y

ON | | ON{ | ON

ON [ | ON{ | ON

Mode 2: If UP or DOWN input terminals are turned on for more than 2Seconds, the original
UP/DOWN mode is restored Output frequency Ramps up or down as long as the input is
kept ON.

As shown in the diagram below.

Hz A

P >23ec‘ P >2Sec

_'

ON ON OFF

S1

OFF ON ON

S2

03- 07

Up/Down keep Frequency status after a stop command

Range

(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 mode, 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.

» 03 -07=0, 2 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.

» 03-07=1, In Up/down frequency mode inverter will ramp up from OHz on Run command
and Ramp down to 0 Hz on stop command.

4-45




03- 08 Multifunction terminals S1~S5 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 1ms.

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

03- 09 s1~s5 Input type selection NO & NC
[xxxx0] :S1 NO [xxxx1] :81 NC
[xxx0x] :S2 NO [xxx1x] :S2 NC

Range [xx0xx] :S3 NO [xx1xx] :S3 NC
[x0xxx] :S4 NO [x1xxx] :S4 NC
[0xxxx] :S5 NO [1xxxx] :85 NC

» (NO) Normally open, (NC) Normally closed. Select as required.

» For selecting Normally Open (NO) or Normally Closed(NC) set the relevant digit in
parameter 03-09 to 0 or 1 as required.

» Set Parameter 03-09 first before you use the Parameters 00-02/00-03=1 to set the
inverter run mode to External multifunction inputs.

03-11 Multifunction Output Relay RY1 functions. ( Terminals RB, RA)
(0] :Run
(1] :Fault
[2] :Setting Frequency Reached ( refer to 03-14)
[3] :Frequency Reached (3-1313-14) ( 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)

Range (9] :Base Block

(10] :Motor Overload Protection (OL1)
(11] :Drive Overload Protection (OL2)
(12] :Reserved

(13] :Output Current Reached (refer to 03-15/03-16)
(14] :Brake Control (refer to 03-17/03-18)
(15] :PID Feedback Disconnection Detection -------—- (refer to 10-11/10-13)

(16] :High Pressure Detection
[17] :Low Pressure Detection
[18]) :Pressure Loss Detection

03-13 Frequency Detection Level
Range [0.00~599.00) Hz

03-14 Frequency Detection Width
Range (0.00~30.00] Hz
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Output relay RY1. function descriptions:

1) 03-11 = [0] . RY1 will be ON with Run signal.

2) 03-11 = [1] . RY1 will be ON with inverter Faults.

3) 03-11 = [2] . RY1 will be ON when Output Frequency reached Setting Frequency.

When Output Freq. = Setting Frequency - Frequency Detection Width (03-14),
Relay Output will be ON.

Run Command ‘
Relay Output —»—— ON T‘—

Example : Setting Freq. =30, and Frequency Detection Width (03-14) =5,
Relay will be ON when output frequency reached 25Hz to 30Hz and Run Command
is on (Allowable tolerance £0.01).

H
‘A
Setting Freq. —» ‘ y (03-14)
Setting Freq. - (03-14) —p» X
Output Freq. — | FWD |
0 \ >
| REV \ Time
Setting Freq. + (03-14) j 0314
Setting Freq. —p» ; ‘ / ( )
RUN | ! RUN

4) 03-11= [3] RY1 will be ON when Setting Freq. and Output Frequency reached (03-13 +/- 03-
14).
When Frequency Detection Range Lower Limit<Setting Freq.<Frequency Detection Range Upper Limit

And, Frequency Detection Range Lower Limit<Output Freq.<Frequency Detection Range Upper Limitl
Relay output will be ONI Allowable tolerance +0.010

Hz A
Frequency Detection Range Upper Limit
Setting Freq. 2 —p
(03-13)+(03-14) > /\ Y y
(03-13) > / \ 2* (03-14) /
Setting Freq. 1 —p» \\ I/
(03-13)-(03-14) —»~

A
FWD Frequency Detection R?ange FWD
Lower Limit
Time
\ REV /
(03-13)-(03-14) —p

: > L, W
Setting Freq. 1 =\
(03-13) —# /

\ / 2* (03-14)

(03-13)+(03-14) —»

Setting Freq. 2 —»

o

RUN Command }—ﬁi RUN ml RUN
o N oN

Relay Output —»——!

Example: Frequency Detection Level (03-13) =30, and Frequency Detection Width (03-14) =5 cause
Frequency Detection Range upper limit = 35, and Frequency Detection Range lower limit
= 25. So RY1 will be on when Setting Freq. and Output Freq. are both under these limits;
on the other hand, RY1 will be off when Setting Freq. and Output Freq. are not under
these limits either.
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5) 03-11= [4] . RY1 will be on while Output Freq. > Frequency Detection Level (03-13).

When Output Freq.> (03-13), Relay output will be ON.

Hz
A
Setting Freq. >
(03-13) —» \
Output Freq. —— FWD \
0 Output Freq. REV Time
: (03-13) —»
: Setting Freq. —p
RUN i " T RUN
Run Command
ON ON

Relay Output —p»——

6) 03-11= [5] . RY1 will be on while Output Freq. < Frequency Detection Level (03-13).

Hz When Output Freq.< (03-13), Relay output will be ON.
A
Setting Freq. »
(03-13) —» \
Output Freq. —— FWD \
0 | ) ! ?
Output Freq. —® REV ime
- (03-13) —»

Setting Freq.

| RUN

Run Command —» —l

Relay Output —» OU—‘ “

7) 03-11= [16] , High Pressure Detection, please refer parameter setting of 14-12~14-14
8) 03-11= [17] , Low Pressure Detection, please refer parameter setting of 14-15~14-17

9) 03-11= (18] , Pressure Loss Detection, please refer parameter setting of 14-18~14-19

03-15 Output Current Detection Level
Range (0.1~999.9] A

03-16 Output Current Detection Period
Range {0.1~10.0] Sec

> 03-11= [13] .RY1 will be on as soon as the output current value > Output current

detection level (03-15).
» 03-15: Setting range (0.1~15.0 Amps) as required according to the rated motor current.

» 03-16: Setting range (0.1~10.0) unit: seconds.
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100%

03-15

>
T

Fixed
Value
100msec

03-11 ON

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. RY1 will be ON as soon as the actual output frequency reaches the
external Brake release level set in parameter 03-17.
» In decelerating mode, RY1 will be OFF as soon as the actual output frequency reaches the

external Brake engage level set in parameter 03-18.

Timing diagram for 03-17 < 03-18 is shown below:

A

Hz

03-18

03-17

RUN
RUN command—

STOP

ON

03-11=14

Timing diagram for 03-17 > 03-18 is shown below:
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HzA

03-17
03-18

RUNcommand | | RUN | _ sTop

03-11=14 ON OFF

03-19 Relay Output Status type

(0] :A (Normally open)

R
ange (1] :B (Normally close)

03- 20 Brake Transistor ON Level

100V/200V: [240.0~400.0] VDC

Range | 400v: [500.0~800.0] VDC

03-21 Brake Transistor OFF Level

o 100V/200V: [240.0~400.0] VDC
ange 400V: [500.0~800.0] VDC

When DC bus voltage >03-20, Excess voltage will be applied to the external brake resistor.
When DC bus voltage <= 03-21, Braking transistor will be switched off.
Do not set 03-21 > 03-20, or display will show Err2, which means parameter setting error.
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04- External analog signal input / output functions

04- 00 Analog Voltage & Current input s lections
AVI ACI
(0] :0~10V 0~20mA
Range (1] :0~10V 4~20mA
(2] :2~10V 0~20mA
(3] :2~10V 4~20mA

» Analog Input Scaling formulas:-

AVI(0~10V), ACI(0~20mA)

AVI(0~10V):F(Hz)= ) %(00-12)
10(v)
ACI(0~20mA)-F(Hz)=—A)_ + 00-12)
20(mA)
AVI(2~10V), ACI(4~20mA)
AVI2~10V):F(Hz)= - — 2% (00-12)
10-2(v)
_ I-4(mA)
ACI(4~20mA):F(Hz)= X(00-12)
20-4(mA)

04- 01 AVI signal verification Scan Time

Range (1~200] 2ms

04- 02 AVI Gain

Range (0~1000] %

04- 03 AVI Bias

Range (0~100] %

04- 04 AVI Bias Selection

Range [0] : Positive [1] : Negative

04- 05 AVI Slope

Range (0] : Positive (1] : Negative

04- 06 ACI signal verification Scan Time

Range (1~200] 2ms

04- 07 ACIGain

Range [0~1000] %

04- 08 ACI Bias

Range [0~100] %

04- 09 ACI Bias Selection

Range (0] : Positive (1] : Negative

04-10 ACI 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.

AVI. 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.
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Figure 1.

04-02 |04-03 [04-04 |(04-05
A | 100% 50% 0 0
100% 0% 0 0
04-03 Hz A
Bias Upper
1 00% 60HZ s Frequency
A
50% 30Hz
B
0% OHz | >
ov 5V 10V \%

Figure 2.
04-02 | 04-03 | 04-04 | 04-05

C (100% 50% 0 1
D |100% 0% 0 1
04-03

Bias A Upper

100% 60Hz Frequency

50% 30Hz

0% OHz -

\%

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.

Figure3:
04-02 |04-03 (04-04 |(04-05
E | 100% | 20% 1 0
Hz A
60Hz Upper
Frequency
30Hz
04-03
Bias E
-0% OHz >
2V 5V 0V V
-50% I
-100% -

Figure4:
04-02 (04-03 04-04 | 04-05
F| 100% | 50% 1 1
Hz A
60Hz Upper
Frequency
30Hz
04-03
Bias F
-0% OHz >
5v.  10v V
-50% T
-100% -

(2) 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&6.

Figure 5
04-02 |04-03 |[04-04 |(04-05
A'| 50% 0% 0/1 0
B'| 200% 0% 0/1 0

Figure 6
04-02 | 04-03 | 04-04 | 04-05
C'| 50% 0% 0/1 1
D'| 200% 0% 0/1 1
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Hz

Upper
i Frequency

Upper
Frequency 60Hz
30Hz
. OHz \
ov 5&v 10v V ov 5V

(3) Various other examples of analog input scaling and modification are shown in following

figures 7,8,9 & 10.

Figure7 Figure 8
04-02 |04-03 |04-04 |04-05 04-02 | 04-03 | 04-04 | 04-05
a| 50% 50% 0 0 c| 50% 50% 0 1
b | 200% 50% 0 0 d| 200% 50% 0 1
04-03 Hz
04-03  Hz 4 bias
bias Upper 100% 60HZ gz _ Upper
100% 60Hz . : Frequency
Frequency 37.5HZ |-\ i
37.5Hz , ;
o 2WH7 - --—.
50% 30Hz 50%  30Hz |
d !
0%  OHz ; . 0%  OHz | e
ov 5V 10V \% ov 5V 10V V
Figure 9 Figure 10
04-02 |04-03 |04-04 |04-05 04-02 | 04-03 | 04-04 | 04- 05
e| 50% 20% 1 0 g| 50% 50% 1 1
f| 200% 20% 1 0 h| 200% 0% 0 1
Hz & Hz
Upper
Upper (S 0] 5 VAR e ——
60Hz Frequency Frequency
g
f
18.26Hz 04-03
04-03 bias / e bias h
1.81Hz
-0% OHz - -0% OHz >
1V 4V 10V V 2v.5v. 10V V
-50% + -50% L
-100% L -100% L
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04-11 Analog Output (AO) function selection.

(0] :Output frequency
(1] :Frequency Setting
Range (2] :Output voltage
(3] :DC Bus Voltage
(4] :Output current

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

04-11 A Xmax
1ov (0] | Output frequency upper frequency limit
(1] | Frequency Setting upper frequency limit
(2] Output voltage Motor Rated Voltage
Y (3] | DC Bus Voltage 220V 0~400V
380V: 0~800V
(4] Output current 2 times rated current of inverter

0 Xmax /2 Xmax(04-11) oo

04-12 AO Gain

Range (0~1000] %

04-13 AO Bias

Range [(0~100] %

04-14 AO Bias Selection

Range (0] : Positive (1] : Negative
04-15 AO Slope

Range (0] : Positive (1] : Negative

» Select the Analog output type for the multifunction analog output on terminal (TM2) as
required by parameter 04-11. Output format is 0-10Vdc.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 (AVI) 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.

04-16 Potentiometer Gain on Keypad

Range (0~ 1000] %

04-17 Potentiometer Bias on Keypad

Range (0~100] %

04-18 Potentiometer Bias Selection on Keypad
Range (0] : Positive (1] : Negative
04-19 Potentiometer Slope on Keypad

Range (0] : Positive (1] : Negative
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05- Preset Frequency Selections.

05- 00 Preset Speed Control mode Selection

[0] :Common Acceleration / Deceleration.

Range - . :
(1] : Individual Acceleration / Deceleration for each preset speed 0-7.

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

Range (0.00 ~ 599.00] Hz

05-17 Preset Speed 0 Acceleration time
05-18 Preset Speed 0 Deceleration time
05-19 Preset Speed 1 Acceleration time
05- 20 Preset Speed 1 Deceleration time
05- 21 Preset Speed 2 Acceleration time

05- 22 Preset Speed 2 Deceleration time

05- 23 Preset Speed 3 Acceleration time

05- 24 Preset Speed 3 Deceleration time

05- 25 Preset Speed 4 Acceleration time

05- 26 Preset Speed 4 Deceleration time

05- 27 Preset Speed 5 Acceleration time

05- 28 Preset Speed 5 Deceleration time

05- 29 Preset Speed 6 Acceleration time

05- 30 Preset Speed 6 Deceleration time

05- 31 Preset Speed 7 Acceleration time
05- 32 Preset Speed 7 Deceleration time
Range [0.1 ~3600.0] s

When 05- 00 = [0] Acceleration /Deceleration 1 or 2 set by parameters 00-14/00-15 or 00-
16/00-17 apply to all speeds.

When 05- 00 = [1] Individual Acceleration /Deceleration apply to each preset speed 0-7.
Parameters 05-17 to 05-32.

Formula for calculating acceleration and deceleration time:

VIF mode:

Time of Accel1 or 2 x Preset Frequency
V/F Max Frequency

Time of Accel1 or 2 x Preset Frequency
V/F Max Frequency

Actual Acc time=

Actual Dec time=

SLV mode:

Time of Accel1 or 2 x Preset Frequency
Motor rated output frequency

Time of Accel1 or 2 x Preset Frequency
Motor rated output frequency

Actual Acc time=

Actual Dec time=
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» V/F Maximum output frequency = parameter 01-02 when programmable V/F is selected by 01-
00= (7] . Motor rated output frequency is set by parameter 02-06.

» V/F Maximum output frequency = 50.00 hz or 60.00 hz when preset V/F patterns are selected.
01-00# (7] .
Bellowing examples is in V/IF mode:

Examplel 01-00%7, 01-02=50Hz, 05-02=10Hz (preset speed1),
05-19=5s (Accel time), 05-20=20s (Decel time)

(05-19)x10(Hz) _
0102 )

. (05-20)x10(Hz)
Preset speed 1 Actual Deccel time= 01-02

Preset speed 1 Actual Accel time=

=4(s)

Multi speed run/stop cycles with Individual acceleration/deceleration time. 05-00= [1]
Two modes are shown below:-

Mode1 = On/Off run command

Mode2= Continuous run command

YV V V

Mode1 Example: 00-02= [1] (External Run/Stop Control).
00- 04= [1] (Operation Mode : Run/stop-forward/reverse).
S1:03-00= [0] (RUN/STOP );

S2:03-01= [1] (Forward/Reverse);
S3:03-02= [2] (Preset speed 1);
S4:03- 03= [3] (Preset speed 2);
S5: 03- 04= [4] (Preset speed 4);
Hz A
05-03
05-03, FWD
Preset
05_01 speed2
"/ Preset
speedi
Preset
speed0
< < < < < < VT
a b c d e f
RUN
command RUN STOP RUN STOP RUN STOP
S2 OFF
S3 ON \ OFF
s4 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’.

_(05-17)x(05-01) | _ (05-18)x(05-01) _ (05-19)x(05-02)  _(05-20)x(05-02)
as 01-02 0= 01-02 0= 01-02 4= 01-02 U
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» Mode2 Example. Continuous run command.
» Set S1 for Continuous Run
» Set S2 For Forward /Revise direction selection
»  Set multi function terminals S3,S4 & S5 for setting three different preset speeds
Hz A
05-03
05-03 Preset
ly speed2 05-04 FWD
Preset 05'02
05-01 speed1 Preset y
"/ speed3 Preset
Preset speed5
speed0
<> <> <> <> > <> <> -I-V
a b C d e | 05-05 Eh i i
rﬁPreset?ﬁ |
speed4 '
RUN
command_ | RUN &
S2 OFF ON
s3 OFF ON OFF ON OFF ON ON
s4 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)]

== 002 P 01-02

(05-21)x((05-03)-(05-02)] _ (05-24)x](05-03)-(05-04)]

(05-26)x(05-05) _ (05-28)x(05-05)

01-02 ’

h

01-02

_ (05-29)x(05-05) ._ (05-32)x(05-05)

1g=

01-02 ’

01-02

01-02 a 01-02

01-02

....... Unit(sec)
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06- Auto Run(Auto Sequencer) function

06- 00 | Auto Run( sequencer) mode selection
(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 restarted.
(3] :Single cycle, then holds the speed of final step to run. Continues to run
Range 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

Range [0.00 ~599.00] Hz

06- 16 Auto Run Mode Running Time Setting0

06- 17 Auto Run Mode Running Time Setting1

06- 18 Auto Run Mode Running Time Setting2

06- 19 Auto Run Mode Running Time Setting3

06- 20 Auto Run Mode Running Time Setting4

06- 21 Auto Run Mode Running Time Setting5

06- 22 Auto Run Mode Running Time Setting6

06- 23 Auto Run Mode Running Time Setting7

Range [0.00 ~ 3600.0] Sec

06- 32 Auto Run Mode Running Direction0

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

06- 38 Auto Run Mode Running Direction6

06- 39 Auto Run Mode Running Direction7
[0] : STOP

Range [1] : Forward

[2]) : Reverse

» Auto Run sequencer mode has to be enabled by using one of the multifunctional inputs S1 to S5
and setting the relevant parameter 03-00 to 03-04 to selection [18] .

Y V V VY

Various Auto Run (sequencer) modes can be selected by parameter (06-00) as listed above.
7 Auto Run (sequencer) modes can be selected by parameters (06-01~06-39)

Auto Run frequency commands1 to 7 are set with Parameters (06-01 ~ 06-07),

Sequence run times are set with parameters (06-17 ~ 06-23)
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» 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=1,4)

The inverter will run for a single full cycle based on the specified number of sequences, then it
will stop. In this example 4 sequences are set, three in forward direction and one in Reverse.

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

Frequency 05- 01= [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] FWD, 06-33 = [1] FWD, 06-34= [1] (FWD), 06-35= [2]
(REV)

Unused Sequence Parameters 06-04~ 06-07= [0) Hz, 06-20~06-23= [0] s, 06-36~06-39=
(0]

Hz A
06-02
06-01
05-01
>
T
| — - S
06-16 06-17 06-18 06-0
-
!
06-19

RUN command RUN

S1 to S5 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 05-01

.V

0616 | 0617 | 0618 | 0603 0616 | 06-17] | 06-18 06-03

06-19 06-19

RUN

Command RUN
L

S1to S5 auto

Run enable ON

Example 3. Auto_Run Mode for Single Cycle 06-00= [3 or 6]
The speed of final step will be held to run.
Auto Run Mode. 06-00 = [3] or (6]

Frequency 05- 01 = [15) Hz, 06- 01= [30) Hz, 06- 02= [50] Hz, 06- 07= [20] Hz,
Sequence Run Time 06-16 = [20] s, 06-17= [25] s, 06-18= [30] s, 06-23= [40] s,
Direction 06-32=[1] FWD 06-33= (1] ,06-34 = [1] , 06-39= [1] ,
Unused Sequence Parameters 06-03~06- 06= [0] Hz, 06-19~06-22= [0] s, 06-35~06-38 = [0]
Hz A
06-02
06-01
§ 06-07
05-01 | | | |
— | i
— — —
-« > <« > <o » | T
06-16 |06-17| | 06-18 | | 0623 |
RUN '
Command RUN
S1 to S5 auto
run enable_ RUN
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Example 4&5 .
Auto Run Mode 06-00= [1~3) . After a restart continues to run from the unfinished step.

Auto Run Mode 06-00= [4~6) . After a restart, it will begin a new cycle.

06- 00 1~3 4~6
Run Run
. Command [ 1 stop un Command | run | stop run
Q
e Output
§_ Output Frequency .
8 Frequency begin a new cycle
[T
5
g
8 Continue running from /_/\
unfinished step >
time t|me

» 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.
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07- Start/Stop command setup

07- 00 Momentary power loss and restart
Ranae [0] :Momentary Power Loss and Restart disable
9 (1] :Momentary power loss and restart enable

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

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

> When 07-00 = [1] .Aafter a momentary power loss, inverter will restart with the same
frequency before power loss, and there is no limitation on number of restarts.

» On power loss, as long as the inverter CPU power is not completely lost, the momentary
power loss restart will be effective, 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 mode is set to External by parameter 00-02=1 and if Direct
start on power up is also selected by parameter 07-04=0, please 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] Sec

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

A\

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 the same 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 the same 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

07- 03 Reset Mode Setting
Range (0] :Enable Reset Only when Run Command is Off
9 (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 after power up
(1] :Disable Direct running after 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=1and if the inverter is set to external run by
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(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 ON

again to start normally.

07- 06 DC Injection Brake Start Frequency (Hz)

Range (0.10 ~10.00] Hz

» When DC Injection braking is active DC voltage is applied to the motor, increasing the braking
current and resulting in an increase in the strength of the magnetic field trying to lock the motor
shaft.

» To enable DC injection braking during a stop operation set the DC injection braking current (07-
07) and the DC injection braking time at stop (07-08) to a value greater than 0.

Notes:

- Increasing the DC braking time (07-08) can reduce the motor stop time

- Increasing the DC braking current (07-07) can reduce the motor stop time.

- During stop operation: If the DC braking start frequency < minimum output frequency
(01-08), DC braking is activated when the output frequency reaches the minimum output

frequency level.

07- 07 DC Injection Brake Level (%)

[0~20] % (Frame1/2) Based on the 20% of maximum output voltage

R
ange [0~100) % (Frame3/4) Based on invertor rated current
» Frame 1/2 models, please refer the formula below.
In V/F mode, the value is equal to 0~20% of max output voltage(01-01)
In SLV mode, the value is equal to 0~20% of max output voltage(02-04)
» Frame 3/4 models, the value is the equal to 0~100% of inverter rated output current.
07- 08 DC Injection Brake Time (Sec)
Range (0.0 ~25.5] Sec
» 07-08/07- 06 set the DC injection brake duration and the brake start frequency as shown below.
Frequency
RUN
Commanu
07- 09 Stopping Method
Range (0] :Deceleration to stop.
9 [1] :Coast to stop.
> 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.
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07-10

DC Braking Level at Start

Range

(0~100] %

Frame 1 (1P2~1P5, 2P2~201) and Frame 2 (101, 202~203, 401~403)
100% : Corresponds to 100% motot rated voltage.

Frame 3 (205, 405~408) and Frame 4 (208~210, 410~415)

100% : Corresponds to 100% drive rated current.

07- 11 DC Braking Time at Start
Range [0~25.5] s
When DC braking time reached, ouptut frequency will be based on V/F curve.
f A
t
DC "
braking
time
STOP RUN
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08- Protection function group

08- 00 Trip Prevention Selection

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

Range [xx0xx] :Enable Trip Prevention in Run 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 Trip Prevention Level During Acceleration

Range (50 ~200] %

»  Trip prevention adjustment level during acceleration to 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 the over current level is dropped below the setting in 08-01
then the acceleration is resumed.

08- 02 Trip Prevention Level During 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 200: [350~390) VDC
400: [700~780] vDC
» Over voltage prevention level can be set by parameter 08-04 when necessary.

When the DC bus voltage is higher than 08-04, inverter will keep running, the output
frequency will be decreased once the DC bus voltage reduced. It’s the over voltage
prevention function, inverter will not appear any error message.

(If the DC bus voltage higher than OV protection level, inverter will appear “OV”
message)
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08- 05 Electronic Motor Overload Protection Operation Mode(OL1)

xxxx0: Disable Electronic Motor Overload Protection
xxxx1: Enable Electronic Motor Overload Protection
xxx0x: Motor Overload Cold Start

xxx1x: Motor Overload Hot Start

xx0xx: Standard Motor

xx1xx: Invertor Duty Motor ( Force Vent)

Range

Electronic Motor Overload Protection OL1 (08-05)

>

When more than one motor is connected to the inverter set the Overload protection level
parameter 02-01 to the total current of all motors and provide external overload relay protection
for each motor.
When using normal power supply switch, motor overload protection 08-05=xxx1x (hot start
protection curve) . Because whenever power is turned off, value of heat will return to default
setting.
08-05 = xx0xx. (Standard motor Overload protection). For standard motors with integrated
cooling fan when running at low speeds the heat dissipation is not very effective, consider Force
vent cooling then set parameter 08-05=xx1xx for the correct overload protection.
08-05 = xxxx1: Enable electronic overload protection for motor according to Setting in parameter
02-01(motor rated current).

Refer to the curve below as an example for overload protection for a standard

motor. (08-05=xx0xx)

Low Speed ngh Speed

A \G)q \‘\ / (>I Z)

o) A
3.0 !
35 |

1.0

|
|
i
\:‘\*- Cold Start
|
|
|
|

Hot Start
» Motor Load Current (%)
100%  150% 200% (02-01 = 100%)

Overload Protect Time (min)

08- 06 Operation After Overload Protection is Activated

[0] :Coast-to-Stop After Overload Protection is Activated

Range [1] :Drive Will Not Trip when Overload Protection is Activated (OL1)

08-06 = [0] : On 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] : On 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

(0] :Auto (Depends on heat sink temp.)
(1] :Operate while in RUN mode

(2] :Always Run

(3] :Disabled

Range

08- 07= [0] : Cooling fan runs as the inverter detects temperature rise.
08- 07= [1] : Cooling fan runs while the inverter is running.
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> 08-07= [2] : Cooling fan runs continuously.
> 08-07= [3] : Cooling fan is Disabled.

08- 08 AVR function

(0] :AVR function enable

(1] :AVR function disable

(2] :AVR function disable for stop

(3] :AVR function disable for Deceleration

(4] :AVR function disabled for stop & Deceleration from one speed to another
speed.

(5] :when VDC>(360V/740V), AVR function is disabled for stop and
deceleration

Range

» Automatic voltage regulator function provides a level of output 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 cause fluctuations on output voltage.

» 08-08=2, AVR is disabled during stopping to avoid an increase 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 & Deceleration from one speed to another speed.

» 08-08=5, When VDC>360(200V series) or VDC>740V(400V series), AVR function is disabled
for stop and deceleration

08- 09 Input phase loss protection
Rande (0] :Disabled
9 [1] :Enabled

> When 08-09= [1] :On phase loss warring message PF is displayed.

08-10 PTC Motor Overheat Function

[0] : Disable
[1] : Decelerate to stop
Range [2] : Coast to stop

[3] : Continue running, when warning level is reached.
Coast to stop, when protection level is reached.

08- 11 PTC Signal Smoothing Time

Range [0.00 ~ 10.00] Sec

08-12 PTC Detection Time Delay
Range [1~300] Sec

08-13 PTC Protection Level
Range [0.1~10.0]V

08- 14 PTC Detection Level Reset
Range [0.1~10.0]1V

08- 15 PTC Warning Level

Range [0.1~10.0]V
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> Selection for motor overheat protection:

PTC (Positive temperature coefficient) sensors are used in motor windings to provide additional
motor protection from overheat.

PTC thermistor can be connected to terminals AVl and AGND.

A voltage divider resistor R is necessary to be connected as shown below in figure (b).

1)

5)

If 08-10 =1 or 2 (Decelerate or Cost to stop on over temperature detection). When over
temperature is detected by signal at terminal AVI increasing above the warning detection limit
set in parameter 08-15 and the delay time set in parameter. 08-12 is reached, the display will
show "OH4”( motor over heat detection), then output frequency will decelerate or coast to
stop according to the selection 1 or 2.
If 08-10 = 3 Continue running when warning level is reached.(08-15). Coast to stop when
protection level is reached.(08-13).When over temperature is detected by signal at terminal
AVl increasing above the Warning detection limit set in parameter 08-15, then the display will
show “OH3”(motor over heat warning level) and the motor will continue to run.
If temperature detected increases above the set limit in parameter 08-13 and for the delay
time set in parameter 08-12 then the display will show “OH4” (motor over heat detection), and
the motor will coast to stop.
Motor over heat detection “OH4” can be reset when the temperature detection level at
terminal AVI becomes lower then the set level in parameter [08-14 PTC reset level] .
External PTC thermistor characteristics
Diagram in figure (a) shows two curves for Class F and Class H temperatures.

Tr=150°C in class F,

Tr=180°C in class H.

Tr-5C: Rerc =< 550Q, put value of Retc into formula to calculate the value of V to be set
in parameter [08-14 PTC reset level] .

Tr+ 5°C: Rere=1330Q, put value of Retc into formula to calculate, the value of V to be
set in parameter [08-13 PTC protection level] .

For different specifications of PTC thermistor, set the values for parameters 08-13 and 08-14
by calculating from the formula shown below.

1 R /I Rin
V = —x 10 x PTC -
2 R+ (Rupe // Rin )
Resistance Class H
(ohms) 180°C
1330 |
! R
! (1~2k ohm)
RpTC
550 |
| Internal
| Temperature circuit
1
Tr (b) PTC Thermistor

Connections

Frame1&Frame2: Rin=164k ohm
Tr : Temperature threshold value Frame3&Frame4: Rin=204k ohm

(a) PTC Thermistor Characteristics
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08-16 Fan Control Temperature Level

Range [10.0~50.0] °C

When 08-07= [0] ( Heat sink temperature detection control for cooling fan). Fan will run when
temperature of heat sink is higher than 08-16; When temperature of heat sink decrease
below "setting value of 08-16 minus 20°C”, fan will stop.

08-17 Over current protection level
Range [0.0~60.0] A

08-18 Over current protection time
Range [0.0~1500.0] s

When the output current exceeds the setting value of 08-17 and then keep running exceeds
the setting value of 08-18, inverter will show “OL3” alarm and then stop running.

(When the output current lower than the setting value of 08-17, 08-18 will be reset, over
current protection function will be closed when 08-17 set to “0”.

Output current (A)

F Y

©O847) boermee e

(08-18) E
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08-19 Motor Overload (OL1) Protection Level

0 : Motor Overload Protection Level 0
Range 1 : Motor Overload Protection Level 1
2 : Motor Overload Protection Level 2

Motor overload protection level (08-05)

» Set motor overload protection level according to current motor nameplate.

» Turn off the motor overload protection when using two or more motors connected to the
inverter (set 08-05 = xxx0b), and provide external overload protection for each motor (e.g.
thermal overload switch).

» When 08-05=xx1xb (Hot start), the value of hot start will be reset once power-off.

» The motors without cooling fan (general standard motor), heat dissipation of lower speed is
low, 08-05 can be set to xOxxb.

» The motors with cooling fan (special motor or V/F motor), heat dissipation is not related with
output speed, 08-05 can be set to x1xxb.

» To use the built-in motor overload protection function parameter 02-01 (motor rated current)
has to match the motor rated current on the motor nameplate.

» Refer to the following examples (08-05=x0xxb) and the overload curves will be based on
parameter setting of 08-19.

When 08-19=0:

. LowSpeed —

£ A (|0HZ) =

g g

g 29 g

g W[ e » Motor Load Curent (%) o » Motor Load Qurtent (%)

© o1=1000 © (02-01=100%)
Hgh Speed

= = , 69

E E

5 2 452 j— satadivated poit

= 5 |

& & |

g g ot

3 ». Motor Load Qurrert (%9 g 2T  Cod St ». Votor Loed Currert (%9

© e 1w 0% (02:01=100%9 © e 1B A% (02-01=100%9

When 08-19=1:

Low Speed
A(1|-5HZ)

89 -

o  Mbfor Load Qurrert (%9
00% 1506 200% (201=100%

ISESA
o w

5 Motor Loed Qurert (%
100% 1500  200% (02:01.=100%

Overload Protect Time (min)
Overload Protect Time (min)
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Overload Protect Time (min)
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When 08-19=2:

Low Speed
A(l|5 H)

©
©

= W
© o

Overload Protect Time (min)

200%

(02-01.=100%

Sat
. Motor Loed Qurrent (99

»

r
£

[ASIE
[

Overload Protect Time (min)

(02-01=100%)

» Motor Load Current (%)

116%

150%

200%

(02-01=100%)

Overload Protect Time (min)

Overload Protect Time (min)

Overload Protect Time (min)

»
>

516

W ~
N

» Motor Load Qurrent (%9
(02-01=100%9

116%  150% 200%

. Motor Loed Qurrert (99
(02-01=100%)

»
»

619

©
o

w
s3]
i

150%  200%

» Motor Load Curent (%)
(0201=100%

|
116%

Motor overload curves (for general motor)

4-71



09- Communication function group

09- 00

Assigned Communication Station Number

Range

(1~32)

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

as a PLC.
09- 01 Communication Mode Select
(0] :RTU
Range (1] :ASCII
(2] :BACnet (PUMP application built-in without this function)
09- 02 Baud Rate Setting (bps)
(0] :4800
Range (1] :9600
(2] :19200
(3] :38400
09- 03 Stop Bit Selection
{0] :1 stop bit
Range [1] :2 stop bit
09- 04 Parity Selection
(0] :no parity
Range (1] :even parity
(2] :odd parity
09- 05 Data Format Selection
Range (0] :8 bit data
(1] :7 bit data
09- 06 Communication time-out detection time
Range (0.0~25.5) Sec

09-06 is against communication test messages. When a test message is not responded within
the time specified by 09-06, Inverter will be stopped according to the setting of 09-07, and then
appear “COT” on keypad display. Once the 09-06=0, inverter will not appear “time-out”.

09- 07 Communication time-out operation selection
[0] :Stopin deceleration time 1 and show COT after communication timeout
Range [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: 00.0~25.5 seconds; setting 00.0 seconds: disables time-out function.

09- 08

Err6 fault tolerance times

Range

(0~20]

09-08 is against real communication messages. When a real message does not pass error
check, that message is resent. The number of errors for the same message are counted and
accumulated and if it reaches the setting of 09-08, L510s will show Err6 and stop according to
the setting of 07-09.
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09- 09 Drive Transmit Wait Time

Range [5~65] 2ms

This parameter is used to set the converter to receive data from the sending date to the

beginning of the time.

Master » Slave Slave — » Master
(PLC-TPO3) (INV-L510)  (INV-L510) (PLC-TPO03)
PLC Command Inverter response

information

Information

A
N
A

3.5 Characters 09-09 set value

09-10 BACnet stations

[1~254] (PUMP application built-in without this function)

Range
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10-PID function Setup

PID block diagram

A

When 10-03=5~8

10-03=0

1-2 + Delay device )
@ P(10-05) » or external terminal
Target _at / A+ (10-10) / Target prohibit or stop
1000 [ " I [
. Y 1(10-06) [| I Limiter || | Reset |- iii 10400 Y /
3.4 Offset
13 (10-08 | Sleep /Wake PID Freq.
10-03 f 10-09) PID Limit| | | Function —>¥ Output
2:4 Read
2.4 10-03
Feedback o 10-21
i . [ ] > 12-00, PID
B I 7 P
10-03 10-22
10- 00 PID target value selection
(0] :Potentiometer on Keypad
(1] :External AVI Analog Signal Input
(2] :External ACI Analog Signal Input
Range Ny
[3] :Target Frequency set by Communication method.
(4] :Set from keypad by parameter 10-02.
[5] :Set from preset frequency.
» 10-00 selections are only effective when frequency source selection is set to PID

by parameters 00 - 05\ 00 - 06= 6.

» When 10-00=5, PID target value is set according to Parameter Group 05 “preset frequency”.
Ex : When 00-05=6, 10-00=5, 10-03=1, 03-00=2, 03-01=3, 03-02=4, turn on S1~S3 sequentially
(0 : OFF, 1: ON), please check the output frequency on display is consistent with the 05-01 ~
05-08
S1 S2 S3
03-00=2 | 03-01=3 | 03-02=4

Preset frequency 0 (05-01) 0 0 0

Preset frequency 1(05-02) 1 0 0

Preset frequency 2(05-03) 0 1 0

Preset frequency 3(05-04) 1 1 0

Preset frequency 4(05-05) 0 0 1

Preset frequency 5(05-06) 1 0 1

Preset frequency 6(05-07) 0 1 1

Preset frequency 7(05-08) 1 1 1
10- 01 PID feedback value selection

(0] :Potentiometer on Keypad
Range (1] :External AVI Analog Signal Input

(2] :External ACI Analog Signal Input

[3] :Communication setting Frequency

» | Note: 10-00 and 10-01 can not be set to the same value.
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10- 02 PID keypad input

Range (0.0~100.0] %

10- 03 PID operation selection
(0] : PID Function disabled
(1] : FWD Characteristic. (Deviation is D-controlled)
(2] : FWD Characteristic. (Feedback is D-controlled)
[3] : REV Characteristic. (Deviation is D-controlled)

Range (4] : REV Characteristic. (Feedback is D-controlled)
[5] : FWD Characteristic. (Frequency Command +Deviation D Control)
(6] : FWD Characteristic. (Frequency Command + Feedback D Control)
[7] : Reverse Characteristic. (Frequency Command + Deviation D Control)
[8] : Reverse Characteristic. (Frequency Command + Feedback D Control)

> 10-03=[1].
Ddeviation (target - detected value) is derivative controlled in unit time set in parameter 10-07.
> 10-03 = [2]
Feedback (detected value) is derivative controlled in unit time set in parameter 10- 07.
> 10-03 = [3]
Ddeviation (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.

» When 10-03= [5~8] , Output frequency = PID output frequency + frequency command (10-
03= [1~4]).

10- 04 Feedback Gain coefficient

Range (0.00 ~ 10.00]

» 10-04 is the calibration gain. Deviation = set point — (feedback signalx10-04)

10- 05 Proportional Gain

Range (0.0 ~10.0]

» 10- 05: Proportion gain for P control.

10- 06 Integral Time

Range (0.0 ~100.0] s

» 10- 06: Integration time for | control

10- 07 Derivative Time

Range {0.00 ~10.00] s

» 10- 07: Differential time for D control
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10- 08 PID Offset
Range (0] : Positive Direction
(1] : Negative Direction
10- 09 PID Offset Adjust
Range [(0~109] %
10- 08 /10- 09: Calculated PID output is offset by 10-09 (the polarity of offset is according
to10-08)
10-10 PID Output Lag Filter Time
Range (0.0~25]s

10-10: Update time for output frequency.

10-11 Feedback Loss Detection Mode
(0] : Disable
Range (1] : Drive keeps running After Feedback Loss
(2] : Drive Stops After Feedback Loss
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]

10-12 is 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) s

10-13:The minimum time delay before feedback signal loss is determined.

10-14

Integration Limit Value

Range

(0~109] %

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

Integration Value Resets to Zero when Feedback Signal Equals the

10-1
0-13 target Value
(0] : Disabled
Range (1] : After 1 Sec

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

10-15=0.As PID feedback value reaches the set point, the integral value will not be reset.
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.
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10-17 PID Sleep Frequency Level

Range (0.00~599.00] Hz

10-18 PID Sleep Function Delay Time
Range (0.0~255] s

10-19 PID Wake up frequency Level
Range (0.00 ~ 599.00] Hz

10-20 PID Wake up function Delay Time
Range [0.0~255]) s

When PID output frequency is less than the sleep threshold frequency and exceeds the
time of sleep delay, the inverter will decelerate to 0 and enters PID sleep mode.

When PID output frequency is larger than the Wake up threshold frequency inverter will
enter the PID mode again as shown in the timing diagram below.

A

Wake up

10-19 —m
frequency

Sleep
frequency 10-17—»

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.

999
/

10-21=100

10-22=50

[
-

Min 0% Max100%  p|D fback
0V/OmA(or 2V/4mA) (10V/20mA)
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11 Performance control functions

11- 00 Prevention of Reverse operation
[0] :Reverse command is valid
Range .. .
(1] :Reverse command is invalid
11- 01 Carrier Frequency
Range (1~16] KHz
11- 02 Carrier mode selection
(0] :Carrier mode0 3-phase PWM modulation
Range (1] :Carrier mode1 2-phase PWM modulation
[2] :Carrier mode2 random PWM modulation

The function can be used for audible noise reduction from a motor. It can be used in cases
where the 100% torque from motor is not critical but it is necessary to reduce the audible

noise.

» Mode 0: 3-phase PWM Modulation. Three Output transistors are ON at the same time

Note:

(Full Duty).Carrier frequency is set according to Parameter 11-01
> Mode 1: 2-phase PWM Modulation. Two output transistors are ON at the same time (2/3 Duty).
This mode is suitable for variable torque applications such as Fan & pump. It reduces the
output transistor switching losses. Carrier frequency will be according to parameter 11-01

with the exception noted below:

If 11-01 > 2KHz and 11-03=0 ( Auto carrier frequency change is disabled) and the listed

conditions below apply then 2-phase PWM will automatically change to 3- phase PWM with
The carrier frequency = 2/3* (11-01)

Conditions:

e During Acceleration If Output frequency is < 0.7*Fmax.

e During Deceleration when output frequency is < 0.6*Fmax
e Fmax =(01-02) In V/f control mode (00-00) = 0
e Fmax =(02-06) In SLV mode (00-00) = 1

» Mode 2: Mode 2: 2-phase soft PWM modulation (Random PWM Modulation).
This modulation method will use 3-phase PWM and 2-phase PWM modulation in a

random combination. Carrier frequency will be according to parameter 11-01

PWM mode selection considerations:

Heat Torque Waveform Motor

Modes Name IGBT Duty Losses | Performance | Distortion Noise
0 3-Phase PWM 100% High High Low Low
1 2-Phase PWM 66.6% Low Low High High
p |#PhaseRandom | oq 6o, Low Low High Mid

PWM
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11- 03 Carrier Frequency auto reduction due to temperature rise

(0] :Disable

(1] :Enable

> If inverter (heat sink) temperature rises above 80°C the carrier frequency is reduced by 4K.

> If the temperature falls below less than 70°C, carrier frequency is restore to the value of 11-01.
» Temperature can be displayed by setting parameter 12-00=04000.

Range

Temperature
80C
70C /
>
0 t1 t2 T
Carrier 4
Frequency
10K R —
4K
0 t1 t2 T

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]) s

» 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 A
output
frequency S2 S3
S1 sS4
>
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 curve time is based on the Maximum output frequency of motor
(01-02), Please refer to the parameters (00-14/00-15/00-16/00-17).
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11- 08 Skip frequency 1

11- 09 Skip frequency 2

11-10 Skip frequency 3

Range [0.00 ~599.00] Hz
11-11 Skip frequency range. (* frequency band)
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).
12Hz=8~12Hz
+2Hz=18~22Hz —— Skip frequency
12Hz=28~32Hz
—10Hz _20Hz -

— 11-11
11-10
11-09
11-08

1113 Regeneration Prevention Function

[0] : Regeneration prevention function is disabled

[1] : Regeneration prevention function is enabled

[2] : Regeneration prevention function is enabled only during constant
speed

Range

» Regeneration Prevention Function:
During excessive energy regeneration, the Vpn (DC bus) voltage will Increase and lead to
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(.,cv,;yﬁ@ﬁ\:—
|

Y.

A

frequency
(H2)

]
I
|
Output |
|
|

Y ~

Regeneration prevention at work
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Example: Regeneration prevention during constant speed.

A

Set value of 11-14

t

-

!
|
Output |
|

frequency]|
(Hz) L/ N ~

|
|
|
|
|
|yl N

|
o

Regeneration prevention at work

Example: Regeneration prevention during deceleration.

A

Set value of 11-14

VPMDCW;T/MZ_—;—
. t

.
-

Output
frequency
(HD) | ] |
Ll !
Regeneration prever|1tion at work
1114 Regeneration Prevention Voltage Level
200v: 300.0~400.0 V
Range 400v: 600.0~800.0 V

» Regeneration prevention voltage level:

extended.
11-15 Regeneration Prevention Frequency Limit
Range [0.00~15.00] Hz

» Sets the regeneration prevention frequency limit.

11-16 Regeneration Prevention Voltage Gain
Range [0~200] %

11-17 Regeneration Prevention Frequency Gain
Range [0~200)] %

» 11-16/11-17 represent the effect for regeneration prevention. It will enhance the response of
DC bus voltage variation by enlarging the setting. However, it will lead to instability of output

frequency.

» |If setting 11-16 to be smaller still can’t suppress the shake, please set 11-17 to be smaller.
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11-18 Speed loop proportion gain
Range [0~65535]

11-19 Speed loop integration gain
Range [0~65535]

11-20 Speed loop differential gain
Range [0~65535]

SLV control mode use a output speed estimator as speed feedback value. Speed control system
to adjust the output frequency to follow the value of speed feedback command. The output torque

command is by the controller output with a limiter.

Frequency | + ° + T/_ . | Torque
Reference d P(11-18) y _/| Reference
+
+
1(11-19) Torque
Limit

Speed

Observer
Feedback

11-21 Stop Key Selection
[0] : Enable Stop Key when Run Command not from Keypad

Range .

[1] : Disable Stop Key when Run Command not from Keypad
When run command comes from control terminal (00-02=1) or communication (00-02=2), this
parameter can be enabled or disabled the stop key function of operator.
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12 Monitor function group

12- 00 Display Mode

0 0O 0 O 0
MSD LSD
00000~77777 Each digit can be set from 0 to 7 as listed below.
(0] :Disable display
(1] :Output Current
Range (2] :Output Voltage
(3] :DC voltage
(4] :Heat Sink Temperature
[5] :PID feedback
(6] :AVI
(7] :AcCl

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. (refer to P4-4)

12- 01 PID Feedback Display Mode

(0] :Displayed in Integer (xxx)
Range (1] :Displayed with One Decimal Place (xx.x)
(2] :Displayed with Two Decimal Places (x.xx)

12- 02 PID Feedback Display Unit Setting

(0] :--me-
Range (1] :xxxpb(pressure)

(2] :xxxfl(flow)

12- 03 Custom Units (Line Speed) Display Mode

Range {0~65535] 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 appropriate. Motor synchronous speed = 120 x Rated frequency/Number of poles.

12- 04 Custom Units (Line Speed) Display Mode

(0] :Drive Output Frequency is Displayed

[1] :Line Speed is Displayed in Integer (xxxxx)

Range [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 Input and output terminal status display

Range Read only(Panel read only)

When any of S1~S5 is turned on, corresponding segments on the digital display will be on.
When relay output RY1 is on, the corresponding digit will be on as shown below.
When no Digital input and no relay output, they will show - - - - - .
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Example 1: The following figure shows 12 - 05 display status,
when S1, S3, S5 Inputs are ON and S2, S4 and RY1 are OFF.
sz sa s4 35

m&mww
000000000

Example 2: The following figure shows 12 - 05 display status
when S2, S3, S4 inputs are ON and S1, S5 are OFF but RY1 is ON.

O ) N (I
L;JMMMUU

J
0

12- 06 Output Power

Range -

» It needs to set motor rated power correctly (parameter 02-05)

12- 07 Motor Current Percentage

Range -

»  The ratio of drive output current and motor rated current, it needs to set motor rated
current correctly (parameter 02-01)
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13

Inspection & Maintenance functions

13- 00 Drive Horsepower Code
Range —
Inverter 13- 00 Inverter Model: 13-00 Inverter 13-00
Model: show show Model: show
L510-1P2-SXX 1P2 L510-2P2-SXX 2P2 L510-401-SXX 401
L510-1P5-SXX 1P5 L510-2P5-SXX 2P5 L510-402-SXX 402
L510-101-SXX 101 L510-2P7-SXX 2P7 L510-403-SXX 403
L510-201-SXX 201 L510-405-SXX 405
L510-202-SXX 202 L510-408-SXX 408
L510-203-SXX 203 L510-410-SXX 410
L510-205-SXX 205 L510-415-SXX 415
L510-208-SXX 208
L510-210-SXX 210
13- 01 Software Version
Range —
13- 02 Fault Log Display (Latest 3 faults)
Range -—

Last three faults are stored in a stack and whenever there is a new fault the previous faults
are pushed down the stack. So the fault stored in 2.xxx will be transferred to 3.xxx, and the
one in 1.xxx to 2.xxx. The recent fault will be stored in the empty register 1.xxx.

Use Up Aand Down ¥ keys to scroll between the fault registers.

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. ---, 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
Range (0] :Power on time

[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- 08 cannot be changed

[2] : All Functions cannot be changed Except for preset speeds set in
05-01~05- 08

[3] : Disable All Function Except 13-06

Range

When the 13-07=00000, you can adjust the parameters 05-01~05-08 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:-
Step1:
</ENT
(3-89 00000, o 117345
an ‘ an ) ¢ ) & 4R 4 or@ an an an
IR
- a» |<—
RN N AR
Step2:
Set Password failed ‘
[ =) BEEE5H
IR RPN AL,
(2)-(v)
ontry | 411 ‘:y P‘n‘u‘n‘: (
RO NN | oot 1t
(aJol™)
(IJ000C T )
R R {__l_._g_l!____J
Set Password successfully T
Key code ( password) unlock
Password failed to lift
= = = = <ENT | - ___ N
O07107) l|gja_'mfwfmj:
AT R i il i
(A )« V]
iftin _ v __ <ENT | ————————
P:sfstwc?rcl _'_,' "' "“'_'
g [ (K N ) OO ()
(Al
(231J300C Jfuifiufs)
000000404 |_ L "!__'__ |

Password successfully lifted
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13- 08 Reset Drive to Factory Settings

[1150] : Initialization (50Hz,220V/380V system)
(1160] : Initialization (60Hz,220V/380V system)
[1250] : Initialization (50Hz,230V/400V system)
[1260] : Initialization (60Hz,230V/460V system)
(1350] : Initialization (50Hz,220V/415V system)
(1360] : Initialization (60Hz,230V/400V system)

Range

When a Parameter lock key number has been entered in parameter 13-07. This key
number must be entered first before parameter 13-08 can be used.

Reset 13-08 to default setting will reset parameter 02 group.

For built-in EMC filter models, the default setting of 13-08 is “1250”.

For without built-in EMC filter models, the default setting of 13-08 is “1360”
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Group 14 PUMP Application Function

14-00 Function Selection
Range 0: Disable
1: PUMP
»  Select function of pump via parameter 14-00. This function is enabled if PID control mode
(10-03) is enabled. Function of pump affects PID target value and if parameter group 14 are
enabled.
14-01 Setting of Single & Multiple Pumps and Master & Slave Machines
0: Single Pump
1: Master
Range 2: Slave 1
3: Slave 2
4: Slave 3
»  Set the inverter as the Master or Slave 1~3 via parameter 14-01. Refer chapter 3 for the functional
process of dual pump start to enable multiple pumps in parallel. It is required to
reconnect to write in the parameter after it is set.
14-02 Operation Pressure Setting
Range 0.1~(the value of 14-03)
»  Set the pressure value depending on the pressure transmitter of pump system after setting
10-00 to O (keypad given). °
14-03 Maximum Pressure Setting of Pressure Transmitter
Range [0.1~650] PSI
»  Set the maximum pressure value depending on the pressure transmitter of pump system. Parameter
23-02 is limited to this maximum value.
14-04 Pump Pressure Command Source
0 : Set by 14-02
Range
1 : Set by Al
»  Pressure command source is given the value set by 14-02 (Operation Pressure Setting) or Al.
Refer to parameter 10-00 for the setting of Al terminal.)
14-05 Display Mode Selection
0: Display of Target and Pressure Feedback (14-03<99)
Range 1: Target Pressure Only
2: Feedback Pressure Only
»  This function can have the common display of target & feedback pressure or display separately

When 14-05=0, LED keypad displays pressure setting value and pressure feedback. Two-digit in
the left is the pressure value setting and two-digit in the right is the pressure feedback value in
the seven-segment monitor.
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(2) When 14-05=1, keypad only displays the pressure setting value.

TN
oo

(3) When14-05=2 : LED keypad only displays the pressure feedback value. °
oI
L

Note:
If Pump mode is used LED keypad, parameter 23-03 is required to < 99.0 PSI.

14-06 Proportion Gain(P)
Range [0.00~10.00]
14-07 Integral Time(l)
Range [0.0~100.0] s
14-08 Differential Time(D)
Range [0.00~10.00] s

T

‘ 14-02 Target Pressure Value |

_____________ o Sttt
C =

‘ Pressure Feedback Signal ‘

| Stablized Deviation

b-

Diagram of pressure feedback value

Increase Setting Value Decrease Setting Value Main Feature
Proportional | (Pros) Increase response time (Pros) Reduce jittering Increase
Gain (P) (Cons) Might cause pump jittering (Cons) Slow down response stabilized time
(Pros) Fast response For smooth
Integral (Pros) Smooth output frequency .
) (Cons) Change rapidly output feedback
Time (1) (Cons) Slow down response o
frequency variations
; ; Respond to
Differential (Pros) Avoid ovgrshoqtllng (Pros) System stability P ]
(Cons) System instability or system rapid
Time (D) | motor jittering (Cons) Overshooting easily o
variations

Guide for PID parameter adjustment
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| Output before PID adjustment

PID Diagram for PID parameter adjustment

* PID parameters can be modified during the inverter is running.

14-09 Tolerance Range of Constant Pressure

When 14-20=0, range is 0.00~650.00

Range .
When 14-20=1, range is 0~100

»  When pressure feedback value is in the range of 14-02+14-09, inverter output frequency will
decrease downward into sleep status.

14-10 Sleep Frequency of Constant Pressure

Range [0.00~599.00] Hz

»  When inverter output frequency falls below 14-10 (sleep frequency of constant pressure), it
starts to count the sleep time (14-11).

14-11 Sleep Time of Constant Pressure

Range [0.00~255.5] s

»  When the inverter finishes counting the sleep time (14-11), the output frequency falls
downward at the deceleration time (00-15) and gets into sleep status. Parameter 14-10 (sleep
frequency of constant pressure) is dedicated by the pump and it is not applied to parameter 10-17
(start frequency of PID sleep).

Bar

14-09
Sleep Tolerance Range

Bl R =
Pressure Lo 14-02
"~ |Feedback o
eedbac I " Target Pressure
. |
Signal I | Value
! I
| 1 .
Hz ‘I time
|

Ir-—-:|l4—ll Sleep Delay Time |
1
___________________________ = ""’_"| 14-10 Sleep Frequency |

Output
Frequency

time
|Sleep Tolerance Range: [(14-02)-PID Feedback] < l4—09|

Diagram for stop time of constant pressure
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14-12 Maximum Pressure Limit

When 14-20=0, range is 0.00~650.00

R
aN9€ | \When 14-20=1, range is 0~100

It is convenient for user to limit maximum pressure. When pressure feedback value is higher than
maximum pressure limit, the inverter displays warning signal and then stops.

1413 Warning Time of High Pressure

Range [0.0~600.0] s

When pressure feedback value is higher than maximum pressure limit, warning time of high pressure
starts to count. If pressure feedback value is lower than maximum pressure limit during counting
time, the warning time will recount and the inverter will display the warning signal of HIPb when the
warning time ends.

14-14 Stop Time of High Pressure

Range [0.0~600.0] s

When the warning signal of high pressure occurs and pressure feedback value is higher than
maximum pressure limit, stop time of high pressure starts to count. If pressure feedback value is
lower than maximum pressure limit during counting time, the stop time will recount and the inverter
will display stop error signal of OPbFt when the stop time ends.

Bar - —
e |14—].2 Maximum pressure I|m\‘[|
i Pressure feedback output|
——-i —————————————————— e = ——— !— —————————————— = |14—02 Target pressurevalue|
1 1 | I
L | L
; i | \ I :
i ; i ; !
e g e JI[ ,,,,,,,,,, e s e R R e Y |14—]_5 Minimum pressure limit ‘
C : L
! | : [ I i .
f ' f f time
Hz | ! I I I !
. N : -
t - t |
1 | : ; | l
I : | ; : | Stop along the deceleration time (00-15) |
i I ' i [
| | i } E |
! | | | | |
1 1 I . |
| ; ! ‘ : . time
BT ! T2 ‘ T3 ! ! T1 < (14-13); Recounting after T1
HIPb T2 = (14-13); Keypad flashes and displays HIPb
T3 = (14-14); Keypad flashes and displays OPbFt
14-15 Minimum Pressure Limit
R When 14-20=0, range is 0.00~650.00
ange .
When 14-20=1, range is 0~100

It is convenient for user to limit minimum pressure. When pressure feedback value is lower than
minimum pressure limit, the inverter displays warning signal and then stops.

Pb

[T T T T T T T T Tt Tt T T Tt T T T T - |l4—12 Maximum Pressure Limit |

R o e T oy s o o L = |l4—02 Target Pressure Value |

Pressure Feedback Signal

| conrann, oeeneon s s o T L ce D ) L I DS S SRty s |l4—15 Minimum Pressure L'|m'|t|

time
Diagram for pressure feedback limit
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Note:
The pressure under the control of PID is between the maximum pressure limit (14-12) and minimum
pressure limit (14-15).

14-16 Warning Time of Low Pressure

Range [0.0~600.0] s

»  When pressure feedback value is lower than minimum pressure limit, warning time of low pressure
starts to count. If pressure feedback value is higher than minimum pressure limit during counting
time, the warning time will recount and the inverter will display the warning signal of LoPb when the
warning time ends.

14-17 Fault Stop Time of Low Pressure

Range [0.0~600.0] s

»  When the warning signal of low pressure occurs and pressure feedback value is lower than
minimum pressure limit, stop time of low pressure starts to count. If pressure feedback value is
higher than minimum pressure limit during counting time, the stop time will recount and the inverter
will display stop error signal of LPbFt when the stop time ends.

Bar ] p .
——————————————————————— l—————————|—————| e o ————— ‘ 14-12 Maximum pressurel|m|t|
| : 1 it ! i
i ! i : : : Pressure feedback output|
. | | . | I
e I% 77777 e :F ——————— = S b | 14-02 Target pressure value |
| | | 1
o | .
. : P
,,,,,4; ,,,,,, e JI[ ,,,,,,,,,, i ,,,,,,,, 4| ,,,,, e |l4—]_5 Minimum pressure limit |
R | L
1 t t ' t time
Hz ! ! ! | ! i
; i ! : | :
i | : : I i
1 : | i | | Stop along the deceleration time (00-15)
! | 1 1
} | i ! E :
! | | | | |
| 1 1 b |
- i | } f : time
EiTl ® ' T2 ! T3 ! L T1 < (14-16); Recounting after T1
LoPb T2 = (14-16); Keypad flashes and displays LoPb
T3 = (14-17); Keypad flashes and displays LPbFt
Diagram for warning to stop at low pressure limit

14-18 Time of Loss Pressure Detection

Range [0.0~600.0] s

14-19 Proportion of Loss Pressure Detection

Range [0~100] %

»  When 14-19=0, function of loss pressure detection is disabled. -
>  When 14-19 > 0, If the feedback pressure value is lower than the value of [(14-02) x (14-19)] and
the detection time of loss pressure (23-18) passes, the inverter jumps to fault signal (FBLSS).

14-20 Switching of Pressure and Percentage
0: Pressure

Range
1: Percentage

»  When 14-20=0, 14-09/14-12/14-15/14-24/14-34/14-38/14-39 is displayed and set via pressure mode.
»  When 14-20=1, 14-09/14-24/14-34/14-38/14-39 are proceeding to switch percentage on the
basis of parameter 14-02 and parameter 14-12/14-15 are on the basis of parameter 23-03.

For example, 14-02=4.00PSlI, 14-03=10.00PSI, 14-09=0.5PSlI, 14-12=5.00PSI
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When 14-20=0—1,
[(14-09)/(14-02)]x100% — 14-09=13% (Rounded to integer)
[(14-15)/(14-03)]x100% — 14-15=50% (Rounded to integer)

When 14-20=1-0,
[(14-09)/100]*(14-02) — 14-09=0.52PS|
[(14-15)/100]*(14-03) — 14-15=5.00PS|

14-22 Slave Trip Frequency
Range [0.00~599.00] Hz
14-23 Direction of Water Pressure Detection
0: Upward Detection
Range .
1: Downward Detection
14-24 Range of Water Pressure Detection
When 14-20=0, range is 0.00~650.00
Range .
When 14-20=1, range is 0~100
14-25 Period of Water Pressure Detection
Range [0.0~200.0] Hz
14-26 Acceleration Time of Water Pressure Detection
Range [0.1~3600.0] s
14-27 Deceleration Time of Water Pressure Detection
Range [0.1~3600.0] s

» 14-26 and 14-27 are corresponding to 00-16 and 00-17, so the setting of 23-26 changed with the
setting of 00-16. Thus, avoid using multi-speed application function while using PUMP function.

Bar

Hz

14-23=0 Upward
Detection of Water Pressure

4-24 Range of Water
Pressure Detection

[14-02 Target Pressure Valug|

Pressure Feedback

Value

14 -26 Acceleration Time

Water Pressure Detection time

14-11 Sleep Time of

Constant Pressure

14-25 Period of Water

-a— | Output FFE‘QUEHCY| Pressure Detection

l : time
re— Water g Water —
Consumption Consumption
Continues Stops

Diagram for upward detection of water pressure
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14-23=1 Downward Detection

of Water Pressure

Bar, 14-24 Range of Water

Pressure Detection

Pressure Feedback
Value
14-27 Deceleration Time of

1.

[14-02 Target Pressure Value]

time

Hz———*1
| |Water Pressure Detection

| ] -

14-11 Sleep Time of

Constant Pressure

—— —1‘ 14-10 Sleep Frequency

4| Qutput FVECIUE”C)" Pressure Detection

time
l Water | Water —
Consumption Consumption
Continues Stops

Diagram for download detection of water pressure

»  When 14-25=0.0(sec) means to disable the function of water pressure detection.
»  When function of water pressure detection is enabled, it can shorten the time of jumping into sleep

without water consumption or with mild water consumption. -

> If water consumption frequently continues, it is recommended to extend the cycle of water pressure
detection (14-25) so as the detection times can be reduced and the occurrence of fluttering or
instability during water pressure detection in constant pressure can be avoided. °

»  When upward detection of water pressure starts, water pressure will slightly increase. At this time, it
may cause shortly pressure fluttering or instability if water consumption continues. It is
recommended to reduce the range of water pressure detection (14-24) but it will extend the time of
inverter jumping into sleep without water consumption or with mild water consumption.

Pros

Cons

® [f “Pump lift” is too high, operation frequency is
higher without water consumption or with mild

::t‘:(a::iin Keep the pressure above the target pressure during water consumption. So this detection effect is too

this process. restricted to jump into sleep.
of waten For strict and precise applications ® Energy-saving of water flow is not obvious and
pressure Slave is not easy to sleep under the multiple pumps

in parallel.

Jump into sleep status without water consumption or

with mild water consumption.

For energy-saving purpose, under the multiple pumps
Downward in parallel regulate the pumps to the optimum operation | ® Pressure fluctuations may occur during this process
detection state during this process. if user inappropriately regulates the range of water
of water Startup sequency is by Master, Slave 1, Slave 2, and pressure detection (23-24) and the deceleration time
pressure Slave 3. Sleep sequency is by Slave 1, Slave 2, and of water pressure detection (23-27).

Slave 3 and Master. After the switching time is
allowable, alternate Master and Slave reach the
average of life expectancy.

Guide for comparison of water pressure detection direction
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14-28 Forced Run Command

Range 0.00~(the value of 00-12)

»  This function is enabled when PID mode (10-03) is selected. Pump will not depend on the feedback
to make any PID output adjustment and runs the frequency of 00-05 (Frequency command) when
multi-function digital input (S1~S6) is set to 16 (PID control disable). -

»  And when the other digital input is set to 57(forced frequency run), inverter sets the frequency to run
depending on the parameter 14-28 (forced run command). If PID function disable is removed, the
inverter is controlled by PID.

14-29 Switching Time of Water Pressure Detection
Range [0~240] Hr

»  If function of multiple pumps in parallel is enabled, the switching way is Master-> Slave1->
Slave2->Slave3 - Master - ... and the switching time is set via parameter 14-72.

14-30 Detection Time of Multiple Pumps in Parallel Running Start
Range [0~30] s

»  When parameter 14-31 is set to 1 or 3, detection time of multiple pumps in parallel running start is
enabled. If water pressure can not reach the error range of constant pressure and water flow time is
over the detection time (14-30), Master will inform Slave of running start.

14-31 Synchronous Selection of Multiple Pumps in Parallel
0: Disable
1: Pressure Setting Run/Stop
Range .
2: Pressure Setting
3: Run/Stop

»  When 14-31=0: Disabled

»  When 14-31=1: Set 14-01 to 1, Pressure setting and Run/ Stop command are modified by master
and Slave follows Master's command. Run/Stop command from Slave can be regarded as the
emergency stop command with the highest priority.

»  When 14-31=2: Pressure setting is modified by Master and Slave follows Master's command to
update synchronously.

»  When 14-31=3: Run/ Stop command is set by Master and Slave follows Master's command.
Run/Stop command from Slave can be regarded as the emergency stop command with the
highest priority.

Note:

1.

When Master modifies the pressure setting, it requires pressing ENTER key to modify the pressure
setting of Slave.

When the switching time of multiple pumps in parallel (14-29) changes and reconnection, it will
recount the time.

4-95




|14—29 Tolerance Range of Constant Pressure |

| 14-30 Detection Time |: ‘14-02 Target Pressure Value |
- - I

-1—‘ Pressure Feedback Value |

a— | Output Frequency

time

Hz . . : time
1 I 60Hz |
’ I
I
Master :
I
. . i
— | Output Frequency :

- } time
Hz T T
I I
I I
i I

]

i I
I |
I I
I I
I I
I
I
I

T
I
1
I
I
I
Slave [
I
I
I
I
T
T

! B C D

Dual pumps start up process

A

A. Dual pumps are enabled during this time. Master starts up first and Slave is in standby to enter
constant-pressure operation.

B. Large water consumption results in the higher operation frequency of Master. If water pressure is
not lower than the tolerance range of constant-pressure and the operation time is not over the
detection time (14-30), Slave is still in standby.

C. Ifitis over the detection time (14-30), and Master runs at 60Hz, Master informs Slave of auxiliary
kicking water. After Slave operates, the operation frequency of Master and Slave reduces to the
operation of constant-pressure if water consumption is stable.

D. If water consumption is mild, the operation frequency of Master and Slave reduces. Because the
water consumption is less than that of the operation of dual pumps, Slave stops to sleep (please
refer to parameter 14-22 for dual pump slave sleep requirements) and only Master runs to reach
constant-pressure operation.

Note 1 :
When 14-35=3, If the operation time is over the switching time (14-29) or sleep to stop under the
operation of dual pumps, the dominance between Master and Slave will exchange to operate.

Note 2 :

When 14-01#0, the parameter 14-01 of these two inverters can not be simultaneously set to 1 or 2. That
is, the parameter 14-01 of one inverter is set to 1 and that of the other inverter should be set to 2 and vice
versa.
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Bar

14-09 Tolerance Range of Constant Pressure ‘

‘14—02 Operation Pressure Setting ‘

-4— | Pressure Feedback Signal

Hz . ; time
: | B0Hz
l s
Master : : 14-10 Sleep Frequency of Constant Pressure
| |
-a—| OQutput Frequency
Hz time

Slave \ 14-30 14-20 ' ‘ 14 -22 Slave Trip Frequency

Detection Time

E - Detection Time
! \ /-— Output Frequency

time

T
D E | F
Diagram of sleep stop alternative selection action

Dual pumps are enabled during this time. Higher operation pressure occurs, Master keeps operation
and Slave output frequency decreases.

Master operation frequency maintains 60Hz. If water pressure doesn’t decrease to the target
constant pressure and Slave continuously decreases to the set trip frequency (14-22), Slave
detection time (14-30) starts and Slave decelerates to stop.

If milder water consumption and higher water pressure occur and Slave operation command is in
sleep status, Master output frequency decreases to let the water pressure be in constant status
when the detection time (14-30) is over.

When Master operation frequency decreases to the sleep frequency of constant pressure

(23-10), Master will decrease to stop, water consumption is continuously mild and water pressure
will reduce slowly. °

When water consumption stops, Master jumps into sleep and the pressure remains the same. and
Slave’s detection time (14-30) starts.

When the detection time (14-30) is over, shift operation stops and virtual Master starts to become
Slave. The inverter operates in constant pressure under the target pressure value.

14-34 Tolerance Range of Constant Pressure 2
When 14-20=0, range is 0.00~650.00

Range .
When 14-20=1, range is 0~100

14-35 Selection of Multiple Pumps Shift Operation

0: No Function

1: Timer Alternately Selection

Range 2: Sleep Stop Alternately Selection

3: Timer and Sleep Stop Alternately Selection
4: Multiple Pumps Test Mode

14-35=1, if the operation time is over the switching time (14-29) or sleep to stop under the operation
of dual pumps, the dominance between Master and Slave will exchange to operate.
14-35=2, when the Master and Slave of multiple pumps in parallel are both in sleep mode,
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and after the detecting time (14-30), the Master and Slave of multiple pumps in parallel will be
exchange. Every time the multiple pumps start, the exchange will be processed. Please refer to
the diagram of sleep stop alternative selection action °

14-35=3, timer alternately selected and sleep stop alternately selected will be enabled at the same
time.

14-35=4, when master stop running and the slave need to run, no exchange between Master and
Slave.

14-37 Leakage Detection Time
Range (0.0~100.0] s
14-38 Pressure Variation of Leakage Detection Restart

When 14-20=0, range is 0.00~65.00

Range .
When 14-20=1, range is 0~100

14-39 Pressure Tolerance Range of Leakage Detection Restart

When 14-20=0, range is 0.00~650.00

R
ange When 14-20=1, range is 0~100

Leakage Detection Casel: Pressure Variation > 14-38 ‘

Bar

| T
14-37 I T
- ti
Leak ! peration
DZie:tEiJgn ' [1a-37 ! Ao Pressure Setting
Time Leakage : | Pressure Feedback Value |
Detection | |
Time |
I
! -
Hz : time
I
I
I
I
I
I
I
I
I
1
: = | Output Frequency
I
I
I
f - time
: 5l : Leakae |
-— . Slee .
! ? P!‘ Detection 1
Pressure Variation of Leakage Detection Restart Restart
AP1 < 14-38
AP2 < 14-38

To limit single inverter to use leakage detection.
When 14-37 = 0.0 (sec), switch off this function.

When pump is at shutdown state, pressure will drop over time if pipeline leaks. Pump will restart if
pressure variation is larger than the value of parameter 14-38 in every detection time (14-37).
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| Leakage Detection Case 2: Pressure Variation < 14-18 |

Bar
|Pressure Feedback Value | 14-02 Operation
Pressure Setting
-~ AP1 N
14-37 | ™ - ;: : f
Leakage 14-37 14-37 ! : 14-39 Pressure Tolerance
Dett_ectmn Leakage Leak | Range of Leakage Detection
Time Detection cakage
Time Detection : Restart
Time |
He L time
]
I
I
I
I
|
I
I
I
1
1 -— | Output Frequency
1
I
I
1 r— time
1 | Leakage |
.""' Sleep i Detection . A
Pressure Variation of Leakage Detection Restart Restart
AP1 <14-38
AP2 <14-28
AP3 < 14-28

When 14-37=0.0 (sec), switch off this function.

When pump is at shutdown state, pressure will drop over time if pipeline leaks. Inverter will keep
sleep state if pressure variation is lower than the value of parameter 14-38 in every detection time
(14-37) and pump will restart if pressure variation is larger than that of 14-38 or pressure tolerance
range is over the value of parameter 14-39 in the detection time. °

Properly adjust the relevant leakage detection parameters 14-37, 14-38 and 14-39 to improve the

condition of frequently pump start and stop caused from the dropping pressure of water system due
to leakage.

Function of leakage detection is enabled only in the setting of single pump.

14-71 Maximum Pressure Setting

Range [0.1~650.0] PSI

14-72 Switching Time of Alternation in Parallel
0: Hour

Range ]
1: Minute

When 23-72=0, parameter 23-29 will be in the unit of hour.
When 23-72=1, parameter 23-29 will be in the unit of minute.
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14-73

Slave Wake-Up Selection

Range

0: Disable
1: Enable

When multiple pumps are in parallel and the requirements of slave wake-up can not be achieved in
tolerance range, user can set parameter 14-73=1 and refer to the following
conditions to wake up Slave.

Master is in full speed operation (01-02 maximum output frequency) but pressure feedback

value can not achieve the target pressure value.

Slave is forced to start after 30secs+the value of 14-30, even if the requirement of sleep to wake-up
is not achieved and the pressure feedback value is under the tolerance range of constant pressure)
and keeps operation to achieve the target pressure value.

It is required to follow the formula (the set method 1) and refer to the following diagram to set

the wake-up requirements.

01-00
F Fmax
|
|
|
-------- Lol 1422
: I
| |
| |
! |
! l
| | 14-30 14-22
' 2B M2 Setmethod 1
14-30  00-14 00-14 = 01-02 et metho

Diagram of requirements for waking up slave
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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 cannot be recovered manually

Display

Content

Cause

Corrective action

-QV-

_nni_
(]

Voltage too high
when stopped

Detection circuit malfunction

Consult with the supplier

The inverter is
overheated during
running

poor ventilation
Temperature sensor error or
circuit malfunctions

-LV- Power voltage too low Check if the power voltage is
|1 Voltage too low Pre-charge resistor or fuse correct
- L = | when stopped burnt out. failed resistor or fuse
Detection circuit malfunction Consult with the supplier
-OH- The inverter is Detection circuit malfunction Improve the ventilation
- M l_’l — | overheated when Ambient temperature too high conditions, if no result then
,—, ] stopped or bad ventilation replace the inverter
OH-C IGBT temperature is too high or Reduce carrier frequency

Improve the ventilation
conditions, if no result then
replace the inverter

CPU Unusual
interruption

External noise interference

CtEr
Current Sensor Current sensor error or . ,
B L ': : . . Consult with the supplier
L L '_ ,— detection error circuit malfunction
HPErr Inverter capacity
setting error: ) . . . .
Inverter capacit The inverter capacity setting Check the inverter capacity
| ll:”: — — | setting 13 gO dges (13-00) does not match the setting (13-00) to meet the
(Nl —r 9 hardware voltage levels hardware voltage levels.
not match the rated
voltage.
Err4 Remove the interference

source then restart by
switching power OFF/ON
If not resolved then consult
with the supplier

EEPROM problem

Faulty EEPROM

Consult with the supplier

Communication
error

Communications disruption

Check the wiring
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Faults which can be recovered manually and automatically

Display

Content

Cause

Corrective action

OC-A

Over-current at

« Acceleration time too short
The capacity of the motor
exceeds the capacity of the
inverter
Short circuit between the

Set a longer acceleration time
Replace inverter with one that
has the same rating as that of
the motor

,_, '_ acceleration motor coil and the case Check the motor
+ Short circuit between motor + Check the wiring
wiring and ground Consult with the supplier
IGBT module damaged
Ooc-C - Increase the capacity of the

Over-current at
fixed speed

Transient load change
« Transient power change

inverter
« Install inductor on the power
supply input side

ocC-d

l_l r |
[

Over-current at
deceleration

The preset deceleration time is
too short.

Set a longer deceleration time

OC-S

Over current at
start

« Short circuit between the
motor coil and the case
Short circuit between motor
coil and ground
IGBT module damaged

Inspect the motor
Inspect the wiring
« Consult with the supplier

- Set a longer deceleration time
+ Consider use of a brake resistor

Excessive + Deceleration time setting too
k le (For 400V
Voltage during short or excessive load inertia and/or brake module (For 400
'_' I '_ . . . models or 200V 5hp~15hp
111 - | operation/ « Power voltage varies widely models)
I - lerati fluctuat
deceleration (fluctuates) - Consider use of a reactor at the
power input side
PF + Check th in circuit
Inout phase Loss Abnormal fluctuations in the su ecl Wﬁir:nam cireurt power
0 PUutp main circuit voltage PP g
I - Check the power supply voltage
LPBFT

| L
LPDFL

Low pressure
fault

Since feedback value of pump
pressure is lower than limit of
minimum flow.

+ Check feedback signal is
correct and with connection.

« Check if feedback value of
pressure is lower than limit of
minimum pressure (14-15).

OPBFT

un DCL

High pressure
fault

Since feedback value of pump
pressure is lower than limit of
maximum flow.

+ Check feedback signal is
correct.

« Check if feedback value of
pressure is lower than limit of
maximum pressure (14-12).

FBLSS

N
|:|—
|— -—

55

PID Feedback
Signal Loss

Since proportion of loss pressure
(14-19) is enabled and over high, the
inverter trips to fault. Thus, feedback
sensor cannot operate properly or is
not installed correctly

« Check if the proportion of loss
pressure (14-19) is set correctly

- Make sure the feedback sensor
is installed correctly and PID
feedback signal operates
normally.

5-2




Faults which can be recovered manually but not automatically

Display

Content

Cause

Corrective action

ocC

J

—
—

Over-current during
stop

Detection circuit malfunction

Consult with the supplier

-
_
L

o

— e

Motor overload

loading too large

Consider increasing the Motor
capacity

J =3
===

My

—

Inverter overload

Excessive Load

Consider increasing the inverter
capacity

0O
=

Inverter over current:

Wait 1 minute to
reset .If it occurs CL
orOL2 up to 4

inverter over current warning:
inverter current reach the level of

Check load condition and

’_ ,_ successive times over current protection running period time.
then wait 5 mins to
reset
LV-C 1.Power voltage too low 1.lmprove power qualit
I 11_r Volj[age too Igw 2.Power voltagje varies widely 2.Consider adding a rethor at
'_ '_' '_ during operation (fluctuates) the power input side
OvsP 1.Check for excessive load

My C Ol
USF

motor rotation over
speed

The actual rotation speed is
different to the set speed.

2.Check weather frequency
setting signal is right or not

OH4

-3
-
=

motor over heat
error

1.If temperature detected
increases above the set limit in
parameter 08-13 and for the
delay time set in parameter 08-12
then the display will show “OH4”
(motor over heat detection), and
the motor will coast to stop.
2.Motor over heat detection
“OH4” can be reset when the
temperature detection level is
lower than the set level in
parameter [08-14 PTC reset
level] .

1.To improve the ventilation
condition
2. Adjust parameter 08-15
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5.1.2 Keypad Operation Error Instruction

Display

content

Cause

Corrective action

LOC

I nr
Lo

1.Parameter
already locked

2.Motor direction
locked

3.Parameter
password (13-07)
enabled

1.Attempt to modify
frequency parameter while
13-06>0.
2.Attempt to reverse
direction when 11- 00=1.
3.Parameter (13 - 07) enabled,
set the correct password will
show LOC.

1.Adjust 13-06
2.Adjust 11-00

Errl
C__ |
R

Keypad operation

error

1.Press A or ¥ while 00-05/00-06
> 0 or running at preset speed.

2.Attempt to modify the parameter.

can not be modified during
operation (refer to the parameter
list)

1.The A orV is available for
modifying the parameter only
when 00-05/00-06=0

2.Modify the parameter in
STOP mode.

Err2 1. 00-13 is within the range of
(11-08 £11-11)
OR (11-09 +11-11)
OR (11-10 +11-11)
2.00-12 £ 00-13 .
3. 00-05/00-06 or 10-00/10-01 set | 5 pogay 2198~ 11-10 or11-11
the same value 3.set 00-05 / 00-06 or 10-00 /
Parameter settin 4. Modifying parameters 01-01 to 10-01 to be different value
C - g 01-09 when 01-00#7. 4.set 01-00=7
CrrCc error 5. a.If this parameter is 5.PTC function source can not be
parameterized for both the same as frequency source or
functions (AVI/PTC) at the PID command via AVI.
. 6.Please set correct password
same time.
b.PTC function is enabled
by setting 08-10#0;
6. Parameter password (13-07)
set incorrect
Err5

Modification of
parameter is not
available in

1.Control command sent
during communication.
2.Attempt to modify the

1.Issue enable command
before communication
2.Set parameters 09-02~

| | L function 09-02~ 09-05 09-05 function before
communication : C o
during communication communication
Err6 1.Wiring error

Communication failed

2.Communication
Parameter setting error.

3.Incorrect communication
protocol

4.Communication ground
disconnected

5.External noise

1.Check hardware and wiring

2.Check Functions(09-00~
09- 05).

3.CON2 needs to connect to the
earth.

4.Please increase the setting value
of 09-08

Parameter conflict

1.Attempt to modify the
function 13-00/13-08.

2.Voltage and current
detection circuit is abnormal.

If reset is not possible, please
consult with the supplier.
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5.1.3 Special conditions

CLO
JCT |

Fail to start directly
On power up.

Display Fault Description
StPO In V/f mode, STPO comes out at less than 1.3Hz (50Hz set) or at
l_ D n Zero speed at stop less than 1.5Hz (60Hz set)
Ao In SLV mode, STPO comes out at less than 1Hz
Stp1 1. If the inverter is set for external terminal control mode

(00-02/00-03=1) and direct start is disabled (07-04=1)
2. The inverter cannot be started and will flash STP1.
3. The run input is active at power-up, refer to descriptions
of (07-04).

StP2

oy
N

Keypad Stop
Operated when

inverter in external
Control mode.

1. If the Stop key is pressed while the inverter is set to
external control mode (00-02/00-03=1) then‘STP2’flashes
after stop.

2. Release and re-activate the run contact to restart the
inverter.

External
Rapid stop

When external rapid stop input is activated the inverter will
decelerate to stop and the display will flash with E.S. message.

External base block

When external base block input is activated the inverter stops
immediately and then the display will flash with b.b. message.

—

I O o o A

U | 1 1

PID feedback loss

PID feedback loss is detected.

Alter

aLC
nCcocr

auto tuning error

other errors show up in the process of auto tuning.

Y]
U3

motor over heat
warning

If 08-10 = 3, When over temperature is detected by signal at
terminal AVI increasing above the warning detection limit set in
parameter 08-15, then the display will show “OH3”(motor

over heat warning level) and the motor will continue to run.

LOPB

I NOt
Lurg

Low pressure error

« The feedback signal is not connected.
o Due to feedback value of pump pressure is lower than limit of
minimum flow.

A

L L

M)
I

Breaking error of
multiple pumps
communication

HIPB
High pressure error Due to feedback value of pump pressure is lower than limit of
:_" "":, b gnp maximum flow.
COPUP

Communication breaking or disconnection of pump cascade
control.
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5.2 General troubleshooting

Status

Checking point

Remedy

Motor runs in

Is the wiring for the output terminals
correct?

Wiring must match U, V, and W terminals of the
motor.

wrong Is the wiring for forward and reverse L
direction X Check for correct wiring.
signals correct?
Is the wiring for the analog frequency Check for correct wiring
The motor inputs correct? '

speed can not
be regulated.

Is the setting of operation mode
correct?

Check the Frequency Source set in parameters
00-05/00-06.

Is the load too excessive?

Reduce the load.

Motor running
speed too
high or too
low

Check the motor specifications
(poles, voltage...) correct?

Confirm the motor specifications.

Is the gear ratio correct?

Confirm the gear ratio.

Is the setting of the highest output
frequency correct?

Confirm the highest output frequency

Motor speed
varies
unusually

Is the load too excessive?

Reduce the load.

Does the load vary excessively?

1.Minimize the variation of the load.
2.Consider increasing the capacities of the inverter
and the motor.

Is the input power unstable or is
there a phase loss ?

1.Consider adding an AC reactor at the power input
side if using single-phase power.

2.Check wiring if using three-phase power

Motor can not
run

Is the power connected to the correct
L1, L2, and L3 terminals?
is the charging indicator lit ?

1.ls the power applied?

2.Turn the power OFF and then ON again.
3.Make sure the power voltage is correct.
4.Make sure screws are secured firmly.

Is there voltage across the output
terminals T1, T2, and T3?

Turn the power OFF and then ON again.

Is overload causing the motor to
stall?

Reduce the load so the motor will run.

Are 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.ls analog frequency input signal wiring correct?
2.ls voltage of frequency input correct?

Is the operation mode setting
correct?

Operate through the digital keypad
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5.3 Troubleshooting of the Inverter
5.3.1 Quick troubleshooting of the Inverter

INV Fault

v

< s fault :mown? > NO
YES
y
Symptoms other than burn Any Symptoms of burn

out, damage, or fuse out and damage’?

e

e

meltdown in the inverter?

|
YES

Check burnt and
damaged parts

)

>—NO—>(ConsuIt with the supplier)

v *
- Is the main circuit DM
Fault signal? >——NO0O—p< .
< I 9 intact? i
YES YES
4

<

Is the fuse intact ?
1

)

Replace fuse

>—Now(

YES

Check according to
displayed fault messages

A 4
Is the main circuit

<

>—NO->( Consult with the supplier )

>

- eplace the pre-charge
?
NO—>< Is LEID lit? >—NO—>€ resistor

Check terminals and YES
wiring

[.G.B.T intact?
1
YES
Y
(COHSU” with the suppller><—| Visually check controller
YES and Drive boards
Any visual
abnormalities?
|
v NO
Apply the power |«
v
Are displays and
indicators of the
operating unit working
normally? YES
T
YES Is the DC mput voltage
A A controlling the power
< Any fault display? correct
|
YES

Is +5V control voltage
correct?

A 4
< What the message? > <
NO

>— O-PG)onsult with the supphe)

\ 4
< Replace control board

*to next page

and digital operating unit

>

Is the error eliminated
after replacing control
board?

erform detailed check and
onsult with the supplier
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From previous page

Check Inverter parameters

Perform parameter
initializations
Specify operation
control mode

v

< Does the FWD or REV \

LED light flash? /

I
YES

A 4

Set up frequency command

v

Is the frequency value

NO Replace the control
board

displayed on the display?

I
YES

v

Are there voltage outputs at

NO Replace the control
board

Replace the control

terminals U, Vand W

YES

v

N Y

|
NO

h 4

NO board

l

Connect the motor to run =

YES / Does the control Board
= \ function after replacement

YES

< Is there any fault display?

\%

NO

NO

Are output \
currents of each
phase even? /

I
YES

( The inverter is OK )

Perform detailed check and
consult with the supplier.
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5.3.2 Troubleshooting for OC, OL error displays

The inverter displays OC, OL errors

v

Is the main circuit .G.B.T
working

NO

N
/

I
YES

<

< Any visual abnormalities?

YES

(

Replace .G.B.T )

\/

|
NO

\ 4

Replace faulty circuit
board

| Apply power

< Any abnormal indications?

Is the current detector
OK?

A 4

>—YE$—><

| Input operation command

Replace the current
YE
controller

(Replace control board)

< Is FWD LED illuminated? >—NO—>@eplace control boarcD

I
YES

v

| Input frequency command

operating unit displayed?

<

Is the output frequency of the

>— Replace control board

YES

Is there Voltage atUVand W
output terminals?

>— O—}@eplace control boarcD l

Connect the motor to run

Is the inverter operation OK
\ after board replacement ?

< YES

>_

v

< Any fault values displayed? e

YES

|
NO

v

phase even?

<

Is the output current of each \

o

NGO

/

YES

\ 4

A 4

The inverter output is OK

The inverter is faulted
(Perform detailed check )
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5.3.3 Troubleshooting for OV, LV error

The inverter displays OV, LV

v

< Is the main circuit fuse intact? >

YES

4

NGO )(Consult with the supplier)

< Any visual abnormalities ?

NO

v

| Apply power

v

< Any abnormal indications?

\V,

\V,

YES b(Consult with the supplier)

v

Input operation command

v

YES )CConsuIt with the supplier)

< Is FWD LED still illuminated after flash >

YES

v

Input frequency commands

v

Is the output frequency of the \

NO )CConsuIt with the supplier)

operating unit displayed? / NO )C Replace the control board )
|
YES
v
eplace the contrch

Is there Voltage at T1,T2,T3 R
. N
output terminals?

I
YES

A 4

board J

YES

Connect the motor to run ¢

I
NO

4

J Is the inverter operation OK >

\ after board replacement?

< Any abnormal value?

|
NO

\V,

YES

NO
NG |

Is the current on all phases
even?

YES

The inverter’s output is OK

N

A 4

Perform detailed check and
consult with the supplier
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5.3.4 The motor can not run

The motor can not run

—< Is MCCB On? >
|

NO

v

NO

< Gan MCCB be turned On?

YES

v

V

YES

NO

}( Short circuited wiring )

1.The power is abnormal

Are voltages between power \
terminals correct? /

YES

v

NO

.Incorrect wiring

\%

< Is LED lit?

YES

v

NO

>

INVfault

N

< Is the operation switch in ~ UN??

YES

v

The operation switch is set
“RUN” position

5

<Are there outputs between the U,V, ¥

and W terminals of the motor? /

YES

v

NO

NG

>(

INVfault

Are outputs between U,V,W the \
same? /

YES

1. Motor

2. Motor faults
3. Incorrect wiring
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5.3.5 Motor Overheating

Motor Overheating

Is load or current exceeding
the specified value?

NO

\ 4

YES

A

onsider reducing the load and increasing
he capacities of the inverter and motor

Is motor running at low speed
for a long time?

NO

v

I tor voltage between U-
V,V-W W-U correct?

YES Select the motor again

INV faults

|
YES
Is there any deterrence
preventing cooling of the
motor

YES Clear the deterrence

N AN AN

NO

\ 4

Bad connection between drive
and the motor

Correct the bad connection

\/ AV V4
A A

/Y\
>
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5.3.6 Motor runs unbalanced

Motor runs unevenly

Does it happen Is the acceleration ;
< during eceleration? >’YE§< time correct? >—NO—>(Increase the Acc/ Dec tlme)

NO YES Reduce the load.Increase
¢ = capacities of INV and the motor.
Are the output voltages
< between U-V,V-W,W-U N NO »( INV faults )
balanced? /
YES

v

< lIsthe load fluctuating?

%

YES Reduce the load fluctuation
= or add a flywheel.

NO

v

Any mechanical vibration or
gear backlash

NO

\ 4
( INV faults )

\Y4

YES Inspect the mechanical
= system
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5.4 Routine and periodic inspection
To ensure stable and safe operations, 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
ltems Details period Methods Criteria Remedies
Daily | 1Year
Environment & Ground connection
Temperature: Imorove the
. Measure with -10 ~40°C pr
Ambient . o ambient or
oo Confirm the temperature thermometer | (14~120°F)
conditions at - . © N relocate the
) . and humidity at the machine and Humidity: .
the installation drive to a
hygrometer Below better area
95%RH )
Measure the Imorove the
Installation Is the grounding resistance ) resistance 200Vclass: rc?undin it
Grounding correct? with a below 100Q |9 9
: needed.
multi-tester
Terminals & Wiring
Any loose parts or ]

. terminals? © Visual check | Correct Secure
Connection S Check witha | installati terminals and
terminals Any damage to the base ? o eck witha | installation erminals an

- screwdriver requirement  |remove rust
Any corroded Terminals? ©
ires?
Wirin Any broken wires? - © Visual check Correct wiring |Rectify as
9 Any damage to the wire © requirement  |necessary
insulation?
voltage
. Measure the Voltage must |Improve input
Input power IS. ”‘9 voltage of the main © voltage with a | conform with |voltage if
voltage circuit correct? .
multi-tester the spec. necessary.
Circuit boards and components
Printed circuit Any contamination or Clean or
damage to printed circuit © Correct replace the
board > ) T
board* Visual check | component |[circuit board
Any dust or debris © condition Clean
components
compa Girout or
component Check resistance between Measure with ... | Consult with
X © . broken circuit .
terminals a multi-tester | . the supplier
in three
phase output
Cooling System
Unusual vibration and ) Visual and Consult with
Cooling fan noise? sound check the supplier
Excessive dust or debris © c , Clean the fan
orrec
. . . Clean up
Heat sink Excessive dust or debris © Visual check | €00ling debris or dust
I Is the ventilation path Clear the
Ventilation Path blocked? oath
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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 minutes before inspection to avoid potential shock hazard from the charge stored in
high-capacity capacitors.

1. Maintenance Check List.

»  Ensure that temperature and humidity around the inverters is as required in the instruction manual,
installed away from any sources of heat and the correct ventilation is provided..

For replacement of a failed or damaged inverter consult with the local supplier.

Ensure that the installation area is free from dust and any other contamination.

Check and ensure that the ground connections are secure and correct.

Terminal screws must be tight, especially 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

Dielectric —
Withstand
Voltage Test

Three Phase

Power
Source

Motor

NN

L3(N) T3

\\‘+

Dielectric
Withstand
Voltage Test
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Chapter 6 Peripherals Components

6.1 Reactor Specifications

) Specification
Model: L510-[ J[ JLJ-SHXX-X Current (A) Inductance (mH)(Note1)
2P2 4.9 4.48
2P5 7.2 3.05
2P7 9.0 2.44
201 11.0 2.00
202 15.5 1.42
203 21.0 1.05
205 20.0 0.63
208 33.0 0.38
210 42.0 0.30
401 4.2 5.25
402 5.6 3.94
403 7.3 3.02
405 12.0 1.84
408 17.0 1.30
410 23.0 0.96
415 31.0 0.71

Notel : Calculated inductance based on 3% reactance

6.2 Electromagnetic Contactor and No fuse circuit breaker

Model: L510-[ ][ ][ ]-SHXX-X

Molded-case circuit breaker
made by TECO

Magnetic contactor (MC)
made by TECO

1P2/1P5/2P2/2P5 TO-50E 15A
101/2P7/201/202 TO-50E 20A
203/205 TO-50E 30A
401/402/403/405 TO-50EC 15A
208 TO-50E 50A

210 TO-100S 60A

408 TO-50E 20A

410 TO-50E 30A

415 TO-50E 50A

CN-11

6.2.1 EMC External Filter (C2 Level)

Frame Inverter Model Input Voltage Model of External Filter

1 L510-2P2/2P5/201-SH1-X(P) 1y 200 ~ 240V E2F-2102

1 L510-2P2/2P5/201-SH3-X(P) 1y 200 ~ 240V FN3258-16-45
2 L510-1P5/101-SH1-X(P) 1y 100 ~ 120V FS6146-27-07
2 L510-202/203-SH1-X(P) 1y 200 ~ 240V FVSB-055B

2 L510-202/203-SH3-X(P) 3y 200 ~ 240V FN3258-16-45
2 L510-401/402/403-SH3-X(P) 3w 380 ~ 480V FN3258-16-45
3 L510-205-SH3(P) 3w 200 ~ 240V FS32124-23-99
3 L510-405/408-SH3(P) 3y 380 ~ 480V FN3258-16-45
4 L510-208/210-SH3(P) 3y 200 ~ 240V FS29020-42-99
4 L510-410/415-SH3(P) 3y 380 ~ 480V FN3258-42-47
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6.3 Fuse Specification

Model:

L510-L ][ ][ 1-SHX(F)-X(P) HP KW Rating

L510-[ ][ ][ ]-SHX(P)
1P2 0.25 0.2 15A, 300VAC
1P5 0.5 0.4 15A, 300VAC
101 1 0.75 20A, 300VAC
2P2 0.25 0.2 10A, 300VAC
2P5 0.5 0.4 15A, 300VAC
2P7 0.75 0.55 15A, 300VAC
201 1 0.75 15A, 300VAC
202 2 1.5 30A, 300VAC
203 3 2.2 30A, 300VAC
205 5 3.7 30A, 300VAC
208 7.5 5.5 60A, 300VAC
210 10 7.5 60A, 300VAC
401 1 0.75 5A, 600VAC
402 2 1.5 15A, 600VAC
403 3 2.2 20A, 600VAC
405 5 3.7 20A, 600VAC
408 7.5 5.5 40A, 600VAC
410 10 7.5 40A, 600VAC
415 15 11 70A, 600VAC

6.4 Fuse Specification(UL Model Recommended)

Model Manufacture Type Rating
L510-1P2-SH1-X(P) Bussmann 16CT 690V 16A
L510-1P5-SH1-X(P) Bussmann 20CT 690V 20A
L510-101-SH1-X(P) Bussmann 25ET 690V 25A

L510-2P2-SH1(F)-X(P) Bussmann 10CT 690V 10A
L510-2P5-SH1(F)-X(P) Bussmann 10CT/16CT 690V 10A/690V 16A
L510-2P7-SH1(F)-X(P) Bussmann 16CT/20CT 690V 16A/690V 20A
L510-201-SH1(F)-X(P) Bussmann 16CT/20CT 690V 16A/690V 20A
L510-202-SH1(F)-X(P) Bussmann 30FE 690V 30A
L510-203-SH1(F)-X(P) Bussmann 50FE 690V 50A
L510-2P2-SH3-X(P) Bussmann 10CT 690V 10A
L510-2P5-SH3-X(P) Bussmann 10CT 690V 10A
L510-201-SH3-X(P) Bussmann 10CT 690V 10A
L510-202-SH3-X(P) Bussmann 16CT 690V 16A
L510-203-SH3-X(P) Bussmann 20CT 690V 20A
L510-205-SH3(P) Bussmann 50FE 690V 50V
L510-208-SH3(P) Bussmann 63/100 FE 690V 63A
L510-210-SH3(P) Bussmann 80/100 FE 690V 80/690V100A
L510-401-SH3-X(P) Bussmann 10CT 690V 10A
L510-402-SH3-X(P) Bussmann 16CT 690V 16A
L510-403-SH3-X(P) Bussmann 20CT 690V 20A
L510-405-SH3(F)(P) Bussmann 25ET 690V 25A
L510-408-SH3(F)(P) Bussmann 40FE 690V 40A
L510-410-SH3(F)(P) Bussmann 50ET 690V 50A
L510-415-SH3(F)(P) Bussmann 63ET 690V 63A
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6.5 Braking Resistor

Catalog Number of . . Specification of Braking Braking [Minimum value
Inverter . . Specification . :
Braking Resistor Resistor Torque | of Resistor
Number of Braking 10%
V  |HP|KW Qty | (W) | (Q) (LxWxH)mm Qty (Q) (W)
Resistor ED
5| 4 | JNBR-390W40 1 | 390 | 40 | 390W/40Q(395x40x78) | 1 119 17 1000
220V
3ph 75| 5.5 | JNBR-520W30 1 | 520 | 30 |520W/30Q(400x50x100) | 1 108 17 1000
10| 7.5 | JNBR-780W20 1 | 780 | 20 | 780W/20Q(400x50x100) | 1 119 11 1500
1 10.75| JNBR-150W750 | 1 | 150 | 750 | 150W/750Q(251x28x60) | 1 126 120 | 600
2 | 1.5| JNBR-150W400 | 1 | 150 | 400 | 150W/400Q(251x28x60) | 1 119 120 | 600
3 [ 2.2 | JNBR-260W250 | 1 | 260 | 250 | 260W/250Q(274x40x78) | 1 126 100 | 680
400V
5 | 4 | JNBR-400W150 | 1 | 400 | 150 | 400W/150Q(395x40x78) | 1 126 60 1200
3Ph
7.5(5.5| JNBR-600W130 | 1 | 600 | 120 | 600W/130Q(395x40x78) | 1 102 43 1600
10 | 7.5 | JNBR-800W100 | 1 | 800 | 100 |800W/100Q(535x60x110)| 1 99 43 1600
15| 11 | JNBR-1R6KW50 | 1 | 1600 | 50 |[1600W/50Q(615x60x110)| 1 126 43 1600

s<Note: Braking resistor : W= ( Vpnb * Vpnb ) * ED% / Rmin
1. W: The power consumption of braking action
2. Vpnb: The voltage of braking action (220V=380VDC, 440V=780VDC)
3. ED%: The effective period of braking action

4. Rmin: braking resistor minimum value (ohms)

6.6 Copy Unit(JN5-CU)

The copy unit is used to copy an inverter parameter setup to another inverter. The copy unit saves time in
applications with multiple inverters requiring the same parameter setup

Copy Unit (JN5-CU) dimensions

85.0

14.2

21
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» Applicable Conditions of JN5-CU

Parameter Setting Parameters
Inverter : Notes
of Keypad Display of Motor
Same series ) . Parameters can be copied from
Can be copied Can be copied . .
Same horsepower old version to new version.
Same series Parameters can be copied from
. Can be copied Can’t be copied , p'
Different horsepower old version to new version.
Different series Can’t be copied Can’t be copied -

6.7 Communication options

(a) PROFIBUS communication interface module (JN5-CM-PDP)
For wiring example and communication setup refer to JN5-CM-PDP communication option manual.

(b) DEVICENET communication interface module (JN5-CM-DNET)
For wiring example and communication setup refer to JN5-CM-DNET communication option manual.

(c) CANopen communication interface module (JN5-CM-CAN)
For wiring example and communication setup refer to JN5-CM-VAN communication option manual.

(d) TCP-IP communication interface module (JN5-CM-TCPIP)
For wiring example and communication setup refer to JN5-CM-TCPIP communication option manual.

6.8 RJ45 to USB connecting Cable (1.8m)

JN5-CM-USB has the function of converting USB communication format to RS485 to achieve the inverter
communication control being similar with PC or other control equipment with USB port.

Exterior:
180,015
[0 | = 0
@ 0 . :DHD] N HE =
b HHH—
12 45,5 123
Connecting:
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Appendix 1 L510s parameters setting list

Customer Inverter Model
Using Site Contact Phone
Address

Parameter Setting Parameter Setting Parameter Setting Parameter Setting
Code Content Code Content Code Content Code Content
00-00 02-00 03-00 04-00
00-01 02-01 03-01 04-01
00-02 02-02 03-02 04-02
00-03 02-03 03-03 04-03
00-04 02-04 03-04 04-04
00-05 02-05 03-05 04-05
00-06 02-06 03-06 04-06
00-07 02-07 03-07 04-07
00-08 02-08 03-08 04-08
00-09 02-09 03-09 04-09
00-10 02-10 03-10 04-10
00-11 02-11 03-11 04-11
00-12 02-12 03-12 04-12
00-13 02-13 03-13 04-13
00-14 02-14 03-14 04-14
00-15 02-15 03-15 04-15
00-16 02-16 03-16
00-17 02-17 03-17
00-18 02-18 03-18
00-19 02-19 03-19
00-20 03-20
01-00 03-21
01-01
01-02
01-03
01-04
01-05
01-06
01-07
01-08
01-09
01-10
01-11
01-12
01-13
01-14
01-15
01-16
01-17
01-18
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Parameter Setting Parameter Setting Parameter Setting Parameter Setting
Code Content Code Content Code Content Code Content
05-00 06-00 07-00 08-00
05-01 06-01 07-01 08-01
05-02 06-02 07-02 08-02
05-03 06-03 07-03 08-03
05-04 06-04 07-04 08-04
05-05 06-05 07-05 08-05
05-06 06-06 07-06 08-06
05-07 06-07 07-07 08-07
05-08 06-16 07-08 08-08
05-17 06-17 07-09 08-09
05-18 06-18 08-10
05-19 06-19 08-11
05-20 06-20 08-12
05-21 06-21 08-13
05-22 06-22 08-14
05-23 06-23 08-15
05-24 06-32 08-16
05-25 06-33 08-17
05-26 06-34 08-18
05-27 06-35
05-28 06-36
05-29 06-37
05-30 06-38
05-31 06-39
05-32
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Parameter Setting Parameter Setting Parameter Setting Parameter Setting
Code Content Code Content Code Content Code Content
09-00 10-00 11-00 12-00
09-01 10-01 11-01 12-01
09-02 10-02 11-02 12-02
09-03 10-03 11-03 12-03
09-04 10-04 11-04 12-04
09-05 10-05 11-05 12-05
09-06 10-06 11-06
09-07 10-07 11-07
09-08 10-08 11-08
09-09 10-09 11-09
09-10 10-10 11-10

10-11 11-11
10-12 11-13
10-13 11-14
10-14 11-15
10-15 11-16
10-16 11-17
10-17 11-18
10-18 11-19
10-19 11-20
10-20

10-21

10-22

App 1-3




Parameter
Code

Setting
Content

Parameter
Code

Setting
Content

Parameter
Code

Setting
Content

Parameter
Code

Setting
Content

13-00

14-00

13-01

14-01

13-02

14-02

13-03

14-03

13-04

14-04

13-05

14-05

13-06

14-06

13-07

14-07

13-08

14-08

14-09

14-10

14-11

14-12

14-13

14-14

14-15

14-16

14-17

14-18

14-19

14-20

14-22

14-23

14-24

14-25

14-26

14-27

14-28

14-29

14-30

14-31

14-34

14-35

14-37

14-38

14-39

14-71

14-72

14-73
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Appendix-2 Instructions for UL

Appendix-2 Instructions for UL

@ Safety Precautions

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 amount of time specified on the drive before touching any
components.

Do not allow unqualified personnel to perform work on the drive.

Failure to comply could result in death or serious injury.

Installation, maintenance, inspection, and servicing must be performed only by authorized personnel familiar with installation,
adjustment, and maintenance of AC drives.

Do not perform work on the drive while wearing loose clothing, jewelry, or lack of eye protection.

Failure to comply could result in death or serious injury.

Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning work on the
drive.

Do not remove covers or touch circuit boards while the power is on.

Failure to comply could result in death or serious injury.

Fire Hazard

Tighten all terminal screws to the specified tightening torque.
Loose electrical connections could result in death or serious injury by fire due to overheating of electrical connections.

Do not use an improper voltage source.
Failure to comply could result in death or serious injury by fire.
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.

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.
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Appendix-2 Instructions for UL

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.

e(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:

= Installation Area
Do not install the drive to an area greater than pollution severity 2 (UL standard).
= Main Circuit Terminal Wiring

UL approval requires crimp terminals when wiring the drive’s main circuit terminals. Use crimping tools as specified by the
crimp terminal manufacturer. Teco recommends crimp terminals made by NICHIFU for the insulation cap.
The table below matches drives models with crimp terminals and insulation caps. Orders can be placed with a Teco
representative or directly with the Teco sales department.

Closed-Loop Crimp Terminal Size

Wire Gauge . . . f
. Terminal Crimp Terminal Tool Insulation Cap
Drive Model mm?, (AWG)
L510 R/L1 S/L2 T/3| UML VT2 W/T3 Screws Model No. Machine No. Model No.
L 1.3(16) M3.5 R2-3.5 Nichifu NH1/9 Tc2
1P5 2.1 (14) TIC 2
101 3.3(12) M4 R3.5-4 Nichifu NH1/9 TIC 3.5
2P2 1.3(16) Nichifu NH1/9 TIC 2
2P5 1.3 (16) Nichifu NH1/9 TIC 2
M3.5 R2-3.5
2P7 2.1(14) Nichifu NH1/9 TIC 2
201 2.1 (14) Nichifu NH1/9 TIC 2
202 3.3(12) M4 R3.5-4 Nichifu NH1/9 TIC 3.5
203 5.3(10) M4 R5.5-4 Nichifu NH1/9 TIC 3.5
205 5.3(10) M4 R5.5-4 Nichifu NH1/9 TIC 5.5
208/210 8.4 (14) M5 R8-5 Nichifu NH1/9 TIC 8
401 2.1 (14) Nichifu NH1/9 TIC 2
402 2.1 (14) M4 R3.5-4 Nichifu NH1/9 TIC 2
403 2.1 (14) Nichifu NH1/9 TIC 2
405 2.1(14) M4 R2-3.5 Nichifu NH1/9 TIC 2
408/410/415 8.4 (8) M5 R8-5 Nichifu NH1/9 TIC 8

@ Typel
During installation, all conduit hole plugs shall be removed, and all conduit holes shall be used.
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Appendix-2 Instructions for UL

Recommended Input Fuse Selection

Fuse Type
Drive Model L510 Manufacturer: Bussmann
Model | Fuse Ampere Rating (A)
100 V Class Single-Phase Drives
1P2 Bussmann 16CT 690V 16A
1P5 Bussmann 20CT 690V 20A
101 Bussmann 25ET 690V 25A
Fuse Type
Drive Model L510 Manufacturer: Bussmann
Model I Fuse Ampere Rating (A)
200 V Class Single-Phase Drives
2P2 Bussmann 10CT 690V 10A
2P5 Bussmann 10CT/16CT 690V 10A / 690V 16A
2P7 Bussmann 16CT/20CT 690V 16A / 690V 20A
201 Bussmann 16CT/20CT 690V 16A / 690V 20A
202 Bussmann 30FE 690V 30A
203 Bussmann 50FE 690V 50A
Fuse Type
Drive Model L510 Manufacturer: Bussmann
Model Fuse Ampere Rating (A)
200 V Class Three-Phase Drives
2P2 Bussmann 10CT 690V 10A
2P5 Bussmann 10CT 690V 10A
201 Bussmann 10CT 690V 10A
202 Bussmann 16CT 690V 16A
203 Bussmann 20CT 690V 20A
205 Bussmann 50FE 690V 50A
208 Bussmann 63CT/100FE 690V 63A
210 Bussmann 80CT/100FE 690V 80A/690V 100A
Fuse Type
Drive Model L510 Manufacturer: Bussmann
Model | Fuse Ampere Rating (A)
400 V Class Three-Phase Drives
401 Bussmann 10CT 690V10A
402 Bussmann 16CT 690V 16A
403 Bussmann 20CT 690V 20A
405 Bussmann 25ET 690V 25A
408 Bussmann 40FE 690V 40A
410 Bussmann 50ET 690V 50A
415 Bussmann 63ET 690V 63A

sField Wiring Terminals

All input and output field wiring terminals not located within the motor circuit shall be marked to indicate the proper connections
that are to be made to each terminal and indicate that copper conductors, rated 80°C are to be used.

m  Drive Short-Circuit Rating

This drive has undergone the UL short-circuit test, which certifies 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) Voltage (V)

0-50 5,000 240/ 480
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Appendix-2 Instructions for UL

4@ 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.

= 02-01 Motor Rated Current

Setting Range: Model Dependent
Factory Default: Model Dependent

Set 02-01 to the full load amps (FLA) stamped on the nameplate of the motor.

m 08-05 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
XXXX0 Disabled
XXXX1 Enabled

Sets the motor overload protection function in 08-05 according to the applicable motor.

Setting 08-05 = XXXX0. Disables the motor overload protection function when two or more motors are connected to a single inverter.
Use an alternative method to provide separate overload protection for each motor such as connecting a thermal overload relay to the
power line of each motor.

Low Speed

| | 1 Hot Start
| I 1 » Motor Load Current (%)
(02-01 = 100%)

High Speed
(<60 Hz) (60 )
€ A -—
o
=
S os5L_ -
230 ____ ~
nE. S S—— Cold Start
SIS
-
e
S

100%  150% 200%

Motor Overload Protection Time

= 08-06 Motor Overload Operation Selection

Setting Description
0 Free Run to Stop (default setting)
1 Alarm Only
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Appendix 3 L510s Communication protocol

Modbus communication protocol

1. Communication Data Frame

L510s series inverter can be controlled by a PC or other controller with the Communication
protocol, Modbus ASCII Mode & Mode RTU, RS485 or RS232. Frame length maximum 80

bytes.

1.1 Hardware installation

Controller Slave L510s Slave L5105 Slave L510s Slave L510s
Station 01 Station 02 Station 03 Station FE
(PLC/HMI/PC) RS485 RS485 RS485 RS485
RS-485
Intertace | G A|lB|G A|lB|G A|lB|G A|IBI|G
| | | I |
1200hm 1200hm
1/4W 1/4W

** The network is terminated at each end with an external terminating resistor (120Q,

1/4w)**

1.2 Data format ASCIl MODE

STX(3AH) Start bit = 3AH
Add Hi
Add::z L; Communication Address(Station): 2-digit ASCII Code
Function Hi . -

: Function Code (command): 2-digit ASCII Code
Function Lo

Command Start Address

Command Start Address

Command Start Address

Command Start byte: 4-digit ASCIlI Code

Command Start Address

Data length

Data length

Data length

The length of the command: 4-digit ASCIl Code

Data length

LRC Check Hi

LRC Check Lo

LRC Check Code: 2-digit ASCII Code

END Hi

END L

End Byte : END Hi = CR(ODH) , END Lo= LF(0AH)
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1.3 Data format (RTU Mode) ,defﬁgsEs

Function Code

MASTER(PLC etc.) send request to SLAVE, whereas response

to MASTER. DATA
The signal receiving is illustrated here.
The data length is varied with the command (Function). CRC CHECK

Signal Interval
** The interval should be maintained at 10ms between command signal and request.

1.4 SLAVE(Address)
OOH : Broadcast to all the drivers
01H : to the No.01 Drivers
OFH : to the No.15 Drivers
10H : to the No.16 Drivers
and so on...., Max to 32(20H)

1.5 Function Code

03H : Read the register contents

06H : write a WORD to register

08H : Loop test

10H : write several data to register(complex number register write)

2. CMS (Checksum and time-out definition)
21 LRC CHECK

Ex: ADDRESS 01H
FUNCTION 03H
COMMAND 01H
OOH
DATA LENGTH 0AH
OFH-------——--- 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 A001 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 byte will 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 long , UBYTE *rxdbuff )

{
BYTE i=0;
UWORD wkg = OxFFFF;
while ( long--)
{
wkg A= 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
STX H
60!
Address ”
Function 8
i6!
Exception ‘5’
code 1’
62,
LRC Check g
SCR’
END
‘LF’

RTU Mode
SLAVE Address 02H
Function 83H
Exception
52H

code

High COH
CRC-16

Low CDH

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 Code Error
52 Address Error
53 Data Amount Error
54 DATA Over Range
55 Writing Mode Error
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4. Inverter Control
4.1 Command Data (Readable and Writable)

Register No. L Bit ;Content
2500H Reserved
Operation Signal
0 |Operation Command 1:Run 0 : Stop
""" 1 |Reverse Command 1:Reverse  0:Forward
""" o |Abnormal  1:EFO(Note)
""" 3 |FaultReset ~  1:Reset
4 |Jog Forward Command 1 : Jog Forward
""" 5 |JogReverse Command  1:JogReverse
6 Multduncton CommandST 17ON' 0-OFF
22010 T 7____Multi-function CommandS2 __1:"ON” ___ 07OFF”
_____ 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 Reseved
_.C _|RelayR1 =~ 10N O*CFF"
b |Reserved
E~F |Reserved
2502H Frequency Command
2503~251FH Reserved

*** Write in zero for Not used BIT, do not write in data for the reserved register.

Note : Bit 2 of 2501H is not for fault indication. EFO is for “external abnormity.”
When there is external abnormity, controller may changes the bit value from 0 to 1
through, inverter will stop according to the setting in 07-09, inverter appears “EFO”.

4.2 Monitor Data (Only for reading)

Register No. Bit Content
0 Operation state 1:Run 0 : Stop
""" 1 | Directonstate ~  1:Reverse 0:Forward
o500 || | 5 | Inverter operation prepare state 1:ready O0:unready
""" 3 | Abnormal  1:Abnormal
4 DATA setting error 1: Error
5-F Reserved
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Register

Contents
No.
abnormity
00 [The inverter is normal 25 |Inverter over heat during running(OH-C)
01 [Inverter over heat(OH) 26 |Stop at 0 speed(STPO)
02 |Over current at stop(OC) 27 |Direct start malfunction(STP1)
03 [Under voltage(LV) 28 |Control panel emergency stop(STP2)
04 |Over voltage(OV) 29 |Keypad operation error)(Err1)
05 [Reserved 30 |Parameter setting error(Err2)
06 |External BB(bb) 31 |Analog transferred error(Err4)
07 [CPU error by external signal(CTE ) 32 Fér:aSTeter changed during Communication
08 |PID feedback signal lost(PDER) 33 [Communication failure(Err6) (Note)
09 [EEPROM abnormal(EPR) 34 |Parameter setting error(Err7)
10 |Parameters auto measure error(ATER ) 35 |Restore factory setting error(Err8)
11 |Over Torque(OL3) 36 |Reserved
2521H
12 [Inverter over load( OL2) 37 |Reserved
13 [Motor over load(OL1) 38 |Parameters copy error via copy unit (EPR1)
14 |External communication error(EFO) 39 |Parameters copy incorrect via copy unit (EPR2)
15 |External stop( E.S) 40 |Inverter over speed(OVSP)
16 |Parameters locked(LOC) 41 |Input phase lost(PF)
17 |Reserved 42 |Horsepower setting error(HPERR)
18 |Over current at constant speed (OC-C) 43 |Reserved
19 |Over current during accelerating (OC-A) 44 |Motor temperature overheat error(OH4)
20 [Over current during decelerating (OC-D) 45 |Motor temperature overheat alarm(OH3)
21 |Over current at starting to run (OC-S) 46 |Output current reaches current limit level(CL)
22 |Reserved 47 |High Pressure Fault(OPBFT/HIPB)
23 |Under voltage during running(LV-C) 48 |Low Pressure Fault(LPBFT/LOPB)
24 |Over voltage during decelerating(OV-C) 49

PID Feedback Signal Loss(FBLSS)
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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”
9~F Reserved

(Note) Err6 error: Inverter gets communication error with external devices.

When inverter gets communication error:

If the controller writes “1” to “2501H bit 2”, inverter appears “EFO” on display.

If the controller does not write “1” to “2501H bit 2”, inverter appears “Err6” on display

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 Reserved
2529H Output power (10/1 kW)
252AH PID feedback (100% / fmax , 10/1% )
252BH  |PID input (100% / fmax, 10/1%)
252CH  [TM2 AVI input value (1000 / 10V) *1
252DH  [TM2 AClI input value (1000 / 10V) *1
252EH Reserved

A510s / L510s / E510s identification

252FH L510s standard type: 0x0110

L510s PUMP function built-in: 0x0111

2530H Reserved

2531H Inverter temperature(10/°C)(temperature of heat sink or IGBT)

2532H The ratio of inverter and motor rated current (%)
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4.3 Read the data in the holding register [03H]

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 ,L510s drive’s frequency command.

ASCII Mode
Instruction Message Response Message (Normal) Response(Fault)
3AH STX 3AH STX 3AH STX
30H SLAVE 30H SLAVE 30H SLAVE
31H Address 31H Address 31H Address
30H Function 30H _ 38H Function
Function Code
33H Code 33H 33H Code
32H 30H 35H
DATA Number Error Code
35H Start 32H 32H
32H Address 31H ] ?
First 5 LRC CHECK
33H 37H holding :
32H 37H register ODH END
35H Quantit 30H 0AH
uanti
30H y ?
LRC CHECK
31H ?
? ODH
LRC CHECK END
? 0AH
ODH
END
0AH
RTU Mode
Instruction Message Response Message (Normal) Response(Fault)
SLAVE Address | 01H SLAVE Address | 01H SLAVE Address | 01H
Function Code | 03H Function Code | 03H Function Code 83H
Start | High | 25H DATA Number | 02H Error Code 52H
Address | Low | 23H First High | o7H High | coH
. holding CRC-16
. ngh O0H register Low DOH Low CDH
Quantity .
Low | 01H High | BBH
: CRC-16
High | 7EH Low | E8H
CRC-16
Low | CCH
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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 values can be

used for

test codes or data.

Instruction Message

3AH STX
30H SLAVE
31H Address
30H Function
38H Code
30H
30H
Test Code
30H
30H
41H
35H DATA
33H
37H
31H
LRC CHECK

42H
ODH

END
0OAH

Instruction Message

Response Message (Normal)

ASCIl Mode

Response Message (Normal)

3AH STX
30H SLAVE
31H Address
30H ,
Function Code
38H
30H
30H
Test Code
30H
30H
41H
35H DATA
33H
37H
31H
LRC CHECK
42H
ODH
END

OAH

RTU Mode

Response(Fault)

3AH STX
30H SLAVE
31H Address
38H Function
38H Code
32H

Error Code
30H
37H

LRC CHEC
35H
ODH

END

OAH

Response(Fault)

SLAVE Address 01H
Function Code 88H
Error Code 20H
High | 47H

CRC-16
Low D8H

SLAVE Address | 01H
Function Code | 08H
High | o0H
Test Code
Low | O0OH
High | A5H
DATA
Low | 37H
High | DAH
CRC-16
Low | 8DH

SLAVE Address | 01H
Function Code 08H
High | 0oH
Test Code
Low | QOH
High | A5H
DATA
Low | 37H
High | DAH
CRC-16
Low | 8DH
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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, write L510s drive frequency reference 60.0HZ.

Instruction Message

3AH STX
30H SLAVE
31H Address
30H Function
36H Code
32H
35H Start
30H Address
32H
31H
37H DATA
37H
30H
? LRC
? CHECK
ODH
END
0AH
Instruction Message
SLAVE Address | 01H
Function Code 06H
Start | High | 25H
Address | Low | 02H
High | 17H
DATA Low | 70H
High | 2DH
CRC-16 Low | 12H

Response Message (Normal)

ASCIlI Mode

Response(Fault)

3AH STX
30H SLAVE
31H Address
38H Function
36H Code
35H
Error Code

32H

?

5 LRC CHECK
ODH

END

OAH

Response(Fault)

SLAVE Address 01H
Function Code 86H
Error Code 52H
High | C3H

CRC-16
Low 9DH

3AH STX
30H SLAVE
31H Address
30H ,
Function Code
36H
32H
35H Start
30H Address
32H
31H
37H DATA
37H
30H
?
5 LRC CHECK
ODH
END
0OAH
RTU Mode
Response Message (Normal)
SLAVE Address 01H
Function Code 06H
Start | High | 25H
Address | Low | 02H
High | 17H
DATA
Low 70H
High | 2DH
CRC-16
Low 12H
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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, L510s drive as forward run at frequency reference
60.0HZ.

ASCIl Mode
Instruction Message Response Message (Normal) Response(Fault)
3AH STX 3AH STX 3AH STX
SLAVE
30H SLAVE 30H SLAVE 30H
Address
31H | Address 31H Address 31H
31H | Function 31H Function 39H Function
30H Code 30H Code 30H Code
32H 32H 35H Error Code
35H Start 35H Start 32H
30H Address 30H Address ?
LRC CHECK
31H 31H ?
ODH
30H 30H END
Quantit Quantit 0AH
30H uantity 30H uantity
30H 30H
32H 32H
30H DATA ?
LRC CHECK
34H Number * ?
30H ODH
. END
30H First 0OAH
30H DATA
31H
31H
37H Next
37H DATA
30H
?
5 LRC CHECK
ODH
END
0OAH
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Instruction Message

SLAVE
01H

Address
Function Code | 10H
Start High | 25H
Address | Low | 01H
Quantit High | O0H

uanti
Y1 Low | 02H
DATA Number * | 04H
First High | OOH
DATA | Low | 01H
Next High | 17H
DATA | Low | 70H
High | CBH

CRC-16
Low | 26H

RTU Mode

Response Message (Normal)

Response(Fault)

SLAVE Address 01H
Function Code 90H
Error Code 52H
High CDH

CRC-16
Low FDH

SLAVE Address | 01H
Function Code 10H
Start High | 25H
Address | Low | 01H
Quantity High | 00H
Low | O02H
High | 1BH

CRC-16
Low | 04H

* DATA Numbers are the actual number timers 2
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5. Comparison list between parameter and register

Note:

Parameter register No.: GGnnH, “GG”means Group number, “nn” means Parameter number
for example: the address of Pr 08-03 is 0803H. the address of Pr 10-11 is 0AOBH

Register No. | Function | Register No. | Function | Register No. | Function
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 0208H 02-08
000%9H 00-09 0109H 01-09 0209H 02-09
000AH 00-10 010AH 01-10 020AH 02-10
000BH 00-11 010BH 01-11 020BH 02-11
000CH 00-12 010CH 01-12 020CH 02-12
000DH 00-13 010DH 01-13 020DH 02-13
00OEH 00-14 010EH 01-14 020EH 02-14
000FH 00-15 010FH 01-15 020FH 02-15
0010H 00-16 0110H 01-16 0210H 02-16
0011H 00-17 0111H 01-17 0211H 02-17
0012H 00-18 0112H 01-18 0212H 02-18
0013H 00-19 0213H 02-19

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 03-17 0511H 05-17
0312H 03-18 0512H 05-18
0313H 03-19 0513H 05-19
0314H 03-20 0514H 05-20
0315H 03-21 0515H 05-21
0516H 05-22
0517H 05-23
0518H 05-24
0519H 05-25
051AH 05-26
051BH 05-27
051CH 05-28
051DH 05-29
051EH 05-30
051FH 05-31
0520H 05-32
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Register No. \ Function Register No. \ Function Register No. \ Function
Group06 Group07 Group08
0600H 06-00 0700H 07-00 0800H 08-00
0601H 06-01 0701H 07-01 0801H 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 080AH 08-10
060BH 06-11 080BH 08-11
060CH 06-12 080CH 08-12
060DH 06-13 080DH 08-13
060EH 06-14 080EH 08-14
060FH 06-15 080FH 08-15
0610H 06-16 0810H 08-16
0611H 06-17
0612H 06-18
0613H 06-19
0614H 06-20
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 06-38
0627H 06-39
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Register No. \ Function Register No. \ Function Register No. \ Function
Group09 Group10 Group11
0900H 09-00 O0AOOH 10-00 0BOOH 11-00
0901H 09-01 0AO01H 10-01 0BO1H 11-01
0902H 09-02 0AO02H 10-02 0B0O2H 11-02
0903H 09-03 0AO3H 10-03 0BO3H 11-03
0904H 09-04 0A04H 10-04 0B0O4H 11-04
0905H 09-05 0AO5H 10-05 0BO5H 11-05
0906H 09-06 0AO6H 10-06 0BO6H 11-06
0907H 09-07 0AO07H 10-07 0BO7H 11-07
0908H 09-08 0AO08H 10-08 0BO8H 11-08
0909H 09-09 0AO09H 10-09 0BO9H 11-09
090AH 09-10 0AOQAH 10-10 O0BOAH 11-10
0AOBH 10-11 0BOBH 11-11
O0AOCH 10-12 0BOCH 11-12
O0AODH 10-13 O0BODH 11-13
O0AQOEH 10-14 OBOEH 11-14
OAOFH 10-15 0BOFH 11-15
0A10H 10-16 0B10H 11-16
O0A11H 10-17 0B11H 11-17
0A12H 10-18 0B12H 11-18
0A13H 10-19 0B13H 11-19
0A14H 10-20 0B14H 11-20

0A15H 10-21
0A16H 10-22
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Register No. \ Function Register No. \ Function Register No. \ Function
Group12 Group13 Group14
0COO0OH 12-00 ODOOH 13-00 OEOOH 14-00
0CO1H 12-01 0DO1H 13-01 OEO1H 14-01
0CO2H 12-02 0DO2H 13-02 OEO2H 14-02
0CO3H 12-03 0DO3H 13-03 OEO3H 14-03
0C04H 12-04 0D04H 13-04 OEO4H 14-04
0CO5H 12-05 ODO5SH 13-05 OEO5H 14-05

O0DO6H 13-06 OEO6H 14-06
0DO7H 13-07 OEO7H 14-07
ODO8H 13-08 OEO8H 14-08
OEO9H 14-09
OEOAH 14-10
OEOBH 14-11
OEOCH 14-12
OEODH 14-13
OEOEH 14-14
OEOFH 14-15
OE10H 14-16
OE11H 14-17
OE12H 14-18
OE13H 14-19
OE14H 14-20
OE16H 14-22
OE17H 14-23
OE18H 14-24
OE19H 14-25
OE1AH 14-26
OE1BH 14-27
OE1CH 14-28
OE1DH 14-29
OE1EH 14-30
OE1FH 14-31
OE22H 14-34
O0E23H 14-35
OE25H 14-37
OE26H 14-38
OE27H 14-39
OE47H 14-71
OE48H 14-72
OE49H 14-73
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BACnet Protocol Descriptions

BACnet is in compliance with four-layer of seven-layer structure models in OSI (Open
Systems Interconnection) of International Standard Organization (ISO). These four-layer
structure models are application layer, network layer, data link layer and physical layer.
Besides, BACnet is definced by the view of standard “object” and “property.” All BACnet
devices are controlled via the property of objects. Every controller with BACnet devices is
considered an object collector so that every controller device can execute different kinds of
functions of objects to achieve the communication control and monitor control.

BACnet Simple Model OSI Corresponding Model
Application Layer of BACnet Application
PP y Layer
Network Layer of BACnet Network Layer
ISO- 8802-2
(IEEE802.2) MS/TP PTP Data Link Layer
LonkTal
k
ISO- 8802-3
(EEe802.3) | ARCNET | E1a.a85 | E1A-232 Physical Layer

1. BACnet Services

Services provide some commands to save or control information and some functions to
achieve the purpose of monitoring and control. Namely, one BACnet device reveive certain
information or command to complete specific work from other BACnet device so the two
devices need to support the same service to complete communication. To complete the
exchange of these service messages, these communication requirements are specified in
the communication protocol of application layer by BACnet. Thus, services are parts of the
communication protocol data unit (PDU) in the application layer and build the
communication modes via the relationship of Server — Client. Client will send the message
of sevice requirements to Server and Server needs to respond to Client to execute this
service. Refer to the following figure.

Client Server
Request Respond
Request Receiv
> Send ™ forPDU > e >
- Receiv | Respond - -
e to PDU Send
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All BACnet devices have the application programs to manage the requirements of device
motion and executing services. Take work station for example, the application program needs
to keep the display value of every input so it requires sending the service request to the object
of other device to update the display value of input. The application program of the device
needs to respond to the service requiremtents. Refer to the following figure.

BACnet Device

Object
Service request
B — <4— — — [ Read property
Request for
Object Service
Application Network
Program
Object
Respond to
Service
[ i ? e —
Object . Service Reply? —_

2. BACnet Protocol Structure

BACnet is the communication protocol by way of protocol stack so the pocket is composed
of stacked layer types. Refer to the following figure.

BACnet Service
Request

Application Program

A-BACnet.Request —M8Mm8 ™M

APCI ervice APDU
Data

Application Layer
———— N-UNITDATA.Request:
v
Network Layer 5 ‘ NPCI ’ NSDU ‘ NPDU
UN TDATA.quuest
\ 4
‘ LPCI ’ LSDU ‘ LPDU
Data Link Layer
MA-
UNITDﬁTA.Request
v
Physical Laye{ ‘ MPCI ’ MSDU ‘ MPDU
P-UNITDATA.Request
) 4
| prci | PSDU | Prou

When application program sends the BACnet service request for the pocket, it requires
requesting for executing BACnet request program in the application layer via application
program interface. The requirements of the program are sent to the application layer and
application protocol data unit (APDU) consists of Application Protocol Control Information
(APCI) and Servie Data of application program. Then APDU passes its messages downward
to BACnet request program in the network layer. APDU becomes Network Layer Protocol Data
Unit (NPDU) composed of Network Service Data Unit (NSDU) and Network Protocol Control
Information (NPCI). And so forth for the data link layer and physical layer to complete the full
service for the packet.
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3. BACnet Specifications

Inverter L510s model is built-in standard BACnet MS/TP communication protocol structure to
meet the demand of automatic communication equipment. Control or monitor L510s via
BACnet to be allowable to read and modify specific parameter. L510s includes the
following supports of standard objects:

m Inverter Objects

m Analog Input m Analog Output m Analog Value

m Digital Input m Digital Output m Digital Value

Refer to Table 3.1 for L510s supporting the property information of object classification. User
can collect related properties of objects required via the dedicated communication software of
BACnet to give control or monitor command for each object.

Table 3.1 Object and property supporting list

Analog | Analog | Analog | Digital | Digital | Digital
Input Output | Value Input | Output | Value
(AD) (AO) (AV) (Bl) (BO) | (BV)

Vv \ \' Vv Vv Vv

Vv \ \'J Vv \' Vv
\'J \'/ Vv \'J Vv \'/

Inverter

Proerty (DEV)

Object_ldentifier

Object_Name

Object_Type

System_Status

Vendor_Name

Vendor_ Identifier

Model_Name

Firmware_Revision
Applocation_Software_Supported
Protocol_Version
Protocol_Revision
Protocol_Services_Supported
Protocol_Object_Type_Supported
Object_List
Max_APDU_Length_Accepted
Segmentation_Supported
APDU_Timeout

Number_Of APDU_Retries
Max_Masters \'
Max_Info_Frames \'
Device_Address_Binding
Location \'
Presnent_Value \") \") \" \'} \'} \'}
Status_Flags
Event_State
Relibility
Out_Of_Service
Units \" \" \'
Priority_Array
Relinquish_Default
Polarity
Inactive_Text
Active_Text

<

I K| K I K I KK K KKK <K< <
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4. BACnet Object Properties

This section provides the predetermined configuration of the inverter. User can achieve the
optimizazed situation at any necessary modification.

Refer to Table 4.1 for the property information of inverter objects and user can learn the inverter
messages from the inverter objects.

Refer to Table 4.2 ~ Table 4.7 for the related object information that inverter supports. User can
control/ read each object with the application requirements.

Table 4.1 — Inverter property list

Property Inverter
Object_ldentifier DEV
Object_Name VFD
Object_Type 8
System_Status 0
Vendor_Name TECO L510s
Vendor_ Identifier 461
Model_Name TECO.Inc
Firmware_Revision 0.14
Applocation_Software_Supported 0.14
Protocol_Version 1
Protocol_Revision 5
Protocol_Services_Supported { readProperty , writeProperty , who is }
{ Analog_Input , Analog_Output, Analog_Value
Protocol_Object_Type_Supported Binary_ Input, Binary_Output, Binary_Value,
Device}
Max_Masters 127
Max_Info_Frames 1
Location R.0.C
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Table 4.2 Analog input property list (READ)

No. 0, Description Unit Classification Range
Name
AlO TM2 AVI AVl input Percent R 0-100
Al TM2 ACI ACl input Percent R 0-100
Al2 Error code Recent fault message No Units R 0-43
Al3 Freq cmd Frequency command HZ R 0 - 599
Al4 Frequency Output frequency HZ R 0 -599
Al5 Current Output current Amps R
Al6 Control Control mode No Units R 0-1
Mode
Al7 Motor R-Volt Motor rated voltage Volt R
Al8 Motor R-HP Motor rated power horsepower R
Motor R- Motor rated rotation
Al9 RPM speed pm R
Al10 Motor R-Hz | Motor rated frequency HZ R
Al11 CarrierFreq Carrier frequency KiloHertz R 1-16
Al12 Corr_lm INV comm.unlcatlon No Units R 1-32
Station station
Al13 BaudRate Baudrate setting No Units R 0-3
A4 | Bacnetsel | Communicationmode |\, ;e R 0-2
selection
Al15 Devinstance Inverter number No Units R 1-254
Table 4.3 — Analog output property list (READ/ WRITE)
. L. . Classifica
No. Object Name Description Unit i Range
ion
AO0 Set Frequency Frequency command HZ R/IW 0 -599
AO1 AO Output voltage Volt R 0-10
AO3 Motor R-Amp Motor rated current Amps R/IW 0-65535
AO4 PwrL Sel Momentary stop and | 0\ nies R 0-1
restart selection
Number of Fault Auto- .
AO5 RestartSel Restart Attempts No Units R 0-10
AO6 RestartDelay Fault Au_to-Restart seconds R 0-800
Time
AO7 | FreqCommand1 Speed frequency HZ RIW 0-599
setting-stage 0
AO8 | FreqCommand2 Speed frequency HZ RIW 0-599
setting-stage 1
AO9 | FreqCommand3 Speed frequency HZ RIW 0-599
setting-stage 2
AO10 | FreqCommand4 Speed frequency HZ RIW 0 - 599
setting-stage 3
AO11 | FreqCommand5 Speed frequency HZ RIW 0 - 599
setting-stage 4
AO12 | FreqCommandé Speed frequency HZ RIW 0 - 599
setting-stage 5
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. L . Classifica
No. Object Name Description Unit i Range
ion

Speed frequency

setting-stage 6 HZ R/W 0 - 599

AO13 FreqCommand7

Speed frequency

setting-stage 7 HZ RIW 0-599

AO14 FreqCommand8

AO23 RunMode Main run command |\ ) i RIW 0-2
source selection

Direction locked

AO24 ReverseOper No Units R/IW 0-1
command

AO25 StoppingSel Stop modes selection | No Units R/IW 0-1

Main frequency

AO26 | FrequenceComm command source No Units R/W 0-6
selection

AO27 FreqUpperLim Upper limit frequency HZ RIW 0.01 - 599

AO28 FreqLowerLim Lower limit frequency HZ R/IW 0 — 598.99

AO29 Acc Time1 Acceleration time 1 seconds R/IW 0.1 - 3600

AO30 Dec Time1 Deceleration time 1 seconds R/IW 0.1 - 3600

Table 4.4 Analog value property list (READ/ WRITE)

No. Object Name Description Unit Clatsizl:lca Range
AV0 PID - P Gain Proportional gain (P) | No Units R/W 0-10
AV1 PID — I Time Integral time (I) No Units R/W 0-100
AV2 PID — D Time Differential time (D) | No Units R/W 0-10

Table 4.5 Digital input property list (READ)

No. Object Name Description Unit Clas_sm Range
cation
BIO Run/Stop Operation status Stop / Run R 0-1
BI1 Direction Operation direction FWD/REV R 0-1
Bl2 ststus Inverter status OKI/Fault R 0-1
BI3 Abnormal Error occurs Close/Open R 0-1
Bl4 DI_1 status S1 status Close/Open R 0-1
BI5 DI_2 status S2 status Close/Open R 0-1
BI6 DI_3 status S3 status Close/Open R 0-1
BI7 DI_4 status S4 status Close/Open R 0-1
BI8 DI_5 status S5 status Close/Open R 0-1
Table 4.6 Digital output property list (READ/ WRITE)
No. Object Name Description Unit Classification Range |
Relay output 1
BOO RY1 status status Close/Open R 0-1
Table 4.7 Digital value property list (READ/ WRITE)
No. Object Name Description Unit Classification Range
BVO RUN/STOP RUN/STOP Stop / Run R/W 0-1
BV1 FWD/REV FWD/REV FWD/REV R/W 0-1
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Appendix 4. 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 to RS485 converter. It is used for communication between PC

and inverter.

1.2 Dimensions of IN5-CM-USB

1800415 Unit: mm
O =
=[] =2 m SIERD
—THHHT—<
\12 45.5 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 e ALu_u_u_l_S_
0-

pin 1 :

o]
1

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 Pin5 Pin 6 Pin 7 Pin 8
Define A B NC NC NC NC VCC GND

Note:
1. AJB phase signal (Pin1&Pin2) is differential mode data signal of RS485.
2. VCC&GND is the +5Vdc power supply provided by inverter 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 5: L510s accessories

Accessories Model Function
510 Keypad extension cable (1M) JN5-CB-01M
510 Keypad extension cable (2M) JN5-CB-02M
Keypad extension cable for 510 series
510 Keypad extension cable (3M) JN5-CB-03M
510 Keypad extension cable (5M) JN5-CB-05M
1. Duplicating parameters setting from
510 series copy module JN5-CU one inverter to another inverter
2. As aremote keypad to be used
, L For connection of Profibus-DP
Profibus DP communication module | JN5-CM-PDP o
communication protocol
— For connection of TCP-IP communication
TCP-IP communication module JN5-CM-TCPIP
protocol
DeviceNet communication module JN5-CM-DNET For conn.ectl-on of DeviceNet
communication protocol
L For connection of CANopen
CANopen communication module JN5-CM-CAN o P
communication protocol
. Using the TECO exclusive PC-software
RJ45 to USB connection cable (1.8M) | IN5-CM-USB cable
EMC Grounding kit(Frame 1) JN5-GK-L01 to enhance the EMC ability by enlarge the
EMC Grounding kit(Frame 2) JN5-GK-L02 ground
Din rail (Frame 1) JN5-DIN-LO1
: : mounting rails to support the drive
Din rail (Frame 2) JN5-DIN-LO2
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This manual may be modified when necessary because of improvement of the product, modification,
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