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Foreword

@ Thank you verymuch for yourpurchase of theinverter
ZVF200-M series.

This manual introduces the installation, operation,
function setting, trouble shooting and etc. of the inverter
ZVF200-M series..

@Incorrect installation or use may resultin damage or
otheraccidents. Doread all instructionsin detail be
fore installing or operating.

@®Plcase forward thismanual to theend user,and keep
ithandy for quickreference.If there areany doubts
or questions, please contact the Technical Service

Center of Our Company
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Chapter 1 Safety Instruction

1.1 Safety Symbols and Definition

The safety instructions described in this manual arevery important. Toavoid
any error that may resul t indamage to equipment, injury to personnel orloss
of property, do readand clearly understand all of the safety symbols, symbol
definitions and be sure to observe the indicatedsafety instructions below.

Safety Symbols Symbol Definitions
This symbol indicates hazardous HIGH VOLTAGE.
Any incorrect operation may result in serious damage
HAZARD to the equipment or death to personnel.
This symbol indicates that any incorrect operation can
result in damage to the equipment or minor to moderate
WARNING injury to personnel.
* This symbol calls your attention to follow the instructions
while in operation or in use.
CAUTION
@ This symbol calls attention to some useful messages
TIP
for the user.
® This symbol indicates anything forbidden to do.
FORBIDDEN
@ This symbol indicates something must do.
COMPULSORY
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1.2 Application Range
@ This inverter is applicable to generalindustrial purpose
threephase AC asynchronic electricmotor.
CAUTION \{ v

(o

WARNING o

S

This inverter can not be used in the equipment that may resub
in threat or injuryto personnel due to inverter trouble orerror,
such as nuclear powercontrol equipment, aviation equipment,
transportation equipment, life supporting system, safety
equipment, weapon system and etc. Please consult Ziri Campany
before using it for special purposes.

This product is made under strict quality control and supervision.
But when used in somekey equipment, protective measures
shouldbe taken to avoid further extension ofaccident due to
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inverter trouble. J

1.3 Installation

Ambient

(o

CAUTION [ ]

S

~

Be sure to install the inver ter in a well-ventilated indoor location.
To get the best cooling effect, it is recommended tofix the nverter
vertically, and extra ventilation devices are neededwhen installed
horizontally.

Be sure that the ambient temperatureis between -10~45C.If the
temperature is higher than 40°C, please removethe upper cover. If
the temperature is higher than 50°C , forced heat radiation orderating
isneeded from the external. It is recommendednot to use the
inverter in suc h a high temperature. Otherwise, it may greatly
reduce the service life of the inverter

The ambient humidity is required to be lower than 90% without
dew condensation.

The inverter shall be installedin a place where the vibration is
less than 0.5G. Otherwise, it may fall and cause damage to the
equipment. It is also noteworthy that theinverter could not bear
any sudden bump.

The inverter should be kept away from electromagneticinterference

(EMI), flammable and explosive ambient. J

2.

WARNING

Be sure to install the inverter onmetallic materials (i.e., metal).
Otherwise, there is the danger of fire.

Be sure not to let the foreignmatter enter ino the inverter, such as
wireclippings, spatter from welding, metal (zinc or ferrous)
meshavings and etc.Otherwise, there is the danger of getting
burned due to short circuit.

1.4 Cautions for Installing

HAZARD

WARNING

Do not operate electrical equipment withwet hands.

Do not operate wiring unless thepower supply is com pletely
off.

Do not open the front cover or perform wiring while the inverter
is powered ON. Otherwise, there is thedanger ofelectric shock.
Do wait at least 10 minutes after the power is disconnected
before performing the work of wiring orinspection. Otherwise,
there is the danger of electric shock.

@ The ground terminal must be reliablyand properly grounded to

Do not install or operate if theinverter is damaged or has parts
missing to prevent injury to personnel orloss of property.

The main loop terminal should be tightly connected to the cable.
Otherwise, the inverter may be damaged dueto loose contact.

ensure security. To avoid common ground impedance, multipiece
inverters should be grounded at oneshared point, as shown in
the Figure 1-1. J




Chapter 1 Safety Instruction

Proper

Inverter Inverter - Inverter grounding
G _I c _I G method
O—. O—. O

( )

—_— Grounding with bus bar
- (Connect to the groundat the same point)

Figure 1-1

@® DO NOT connect control terminals (except termina Is marked
"TA", "TB"and "TC") to AC220V power supply, which may
cause damage to the inverter.
@® DO NOT connect AC power supply to theoutput terminals
FORBIDDEN G e A A
marked "U", "V"and "W". Otherwise, it may c ause damage

to the inverter, as shownin theFigure 1-2.

Power Supply g

Figure 1-2

® DO install ano-fuse circuit breaker or leakage protective
circuitbreaker in the side ofinverter input power supply to

COMPULSORY prevent expanding of accident due to aninverter problem.

4.
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CAUTION

1.5 Cautions for Operation

HAZARD

(o

It is not advisable to install anelectromagnetic contactor in the

side of output power supply, because the operation of open and

close to the contactor when the motor is runn ing may cause
damage to the inverter arisingfrom over-voltageproducedduring

this process. But it is still necessary to install acontactor if ther e

have one situation of the following three points:

1. The system of frequency inverter used to controlenergy saving
usually works at a ratedrotation speed. To run the inverter
economically, there is amust to remove the inverter.

2. The inverter participates in some important procedure and cannot
stop operating for a long period oftime. To realizefree shift in
variouscontrol systems and improve the reliability of these
systems, there is a must to installa contactor.

3. When an inverter controls several motors, there is a must to in
stall a contactor.

Caution DO NOT operatethe contactor if there is output ofthe

\ inverter. J

/. Do not operate electrical equipment withwet hands. \

@ An inverter stored for a year or longer should be given powerup
test before use so that the maincircuit filter capacitor could be
recovered. Whenthe inverter is in the state of power up,it is
necessary to raise the voltage gradually tothe rated value wit h
a voltage regulator. Generally, the charging time should be
controlled within 1~2 hours. Otherwise, there is the dangerof
electric shock or exposure.

@ Do not touch the inner sideof the inverter while the power is
ON, or put any foreign matter, i.e., rod orother matter inside
the inverter. Otherwise, it may result in serious damage to the
equipment or death to personnel.

@ Do not openthe front cover while the inverter is powered ON.
Otherwise, there is the danger of electricshock.

@ Be careful to select the RestartMode. Otherwise, there is the

\ danger of personnel death. J

_5-
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WARNING

If the inverter runsat a frequency higher than 50Hz, DO confirm
it is within the speed range acceptable by your motor bearing and
mechanical device. Otherwise, there is the dangerof damage to
the motor.

It is notadvisory to run the reduction box, gearand other
mechanism that need lubricating at lowspeed for a long period.
Otherwise, it may reduce the service life of theseequipment or
even damage the equipment.

A general motor should be derated beforeuse dueto lesseffective
of heat dissipation when it runs at a low frequency.If it is a constant
torque load, then a forced method or a special variable frequency
motor should be used to release heat.

DO cut off the powersupply of an inverter set aside fora long
time to avoid foreign matter or other things enter in it which may
cause damage to the inverter or evenlead to fire.

The output voltage of inverter isPWM impulse wave. DO NOT
install a capacitor orsurge current sink (i.e., a varistor) in the
inverter output po rt. Otherwise, there is the danger of fault tripping
of the inverter or damage to its power elements. DO removesuch
kind of things if already installed. Seethe Figure 1-3 below.

Surge current sink

©)
Wi
Power factor ——= == J_} )
| Forbidden
|

Forbidden ®

u

Inverter y

compensation
capacitor

d

Figure 1-3
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CAUTION

FORBIDDEN

(o

.

Motor insulation should be checked before the motor is used
forthe first use or reused after along-term idle. Be sure the
insulation resistance measured is no lower than5M Q.

If the inverter is used beyondthe range of allowable working
voltage, then an extra step-up or step-down voltagetransformer
shall be configured.

Due to thin air in a place wherethe altitude is higherthan 1,000m,
theheat dissipation of inverter will be lesseffective. Hence
derating should be done before use. Ingeneral, whenthe height
rises by 1,000m, the rated voltage of the inverter shall reduceby
10%. Refer to the Figure 1-4 fordetails of the derating curve.J

Iout

100

90%

N

4000 M

80%
1000 2000 3000

Figure 1-4 Diagramof Inverter Derating Curve

/. DO NOT touch the radiator orcharging resistor of the invert er\

with hands. Otherwise, there is the possibility of getting
scaled.

DO NOT proceed directstart-stop operation frequently with a
contactor or any other switch devices inthe inverter input side.
As large charging current exists in the main circuit of the
inverter,frequency power-on/off mayproduce cumulative effect
resulting in heat fatigue ofinverter components and great
reductionof service life of the inverter. See the detail inthe

Figure 1-5.
/
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Three-phase AC Power Supply

o T

o i~

o -~
Forbidden

Figure 1-5

@ In case abnormalities occur, such as smoke, off odor, strange
sound, DO cutoff the power supply immediately, overhaul the
COMPULSORY equipment or turn to the agent forhelp via phone call.

1.6 Cautions for Disposing

@ Exposure may happen when the electrolyticcapacitor (ELCC)
of the inverter burns. Be careful tocope with it.
@ The plastic parts on theoperat 1 will gi ff tox i
WARNTNG p ' p perator pane w1' glve off tox ic gas
when getting burned. Be careful to copewith it. J
4 N\
@ Dispose damaged inverter as industrial waste.
CAUTION  \_
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2.1 Inspection upon Arrival

The inverter haveexcellent quality assurancesystem . Passed through

strict test beforeshipment .and made a crash ,shockor otherpackage

treatment . Butwe can notrule out theinverter subject tostrongshock or

extruded during transportation . Please check andconfirm the products as

flows when openthe package .

(D Check whether thecase of inverteris deformed or damaged . or the
components are damagedor drop off .

(@) Check the label ofinverter are matchedwith the productthat you ordered.

(@ Check weather theitems of packinglist are complete.

2.2 Demonstration ofthe Model

ZVF 200- M 001

Inverter Model
Design Number

Type Code
Mini Type M

"DR"indicates there is a
braking inside.No "DR",
no braking inside.

M: Integrated Module
S:Discrete Module

Motor Power Code

1.5KW 0015
Voltage Phase Code Voltage Class Code
Single Phase S 220V 2
Three Phase T 380V 4

Figure 2-1 Inverter Model Demonstration

9.
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2.3 Specification Label

s
Name +— INVERTER
Inverter Model——— MODEL : ZVF200-M0015T4MDR
Adaptive Motor Power——— POWER : 1.5KW
Input Power Rating———— INPUT : 3PH 380VAC50/60Hz
Output Power Rating——+— OUTPUT : 3PH 4.0A 0-400Hz
-

Figure 2-2 Inverter Specifications Label

2.4 Outside Drawing & Structure

Figure 2-3 Model A Outside Drawing

-10-
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1. Upper Cover 2. Bottom Cover 3. Digital Keypad
4. Upper Shell 5. Lower Shell 6. Input Output Terminal
7. Power Terminal 8. Fan

Figure 2-4 Model A Structural Representation

2.5 Models and Specifications

Table 2-1Inverter Models and Specifications

Inverter Models Input Voltage | Rated output | Adaptive Motor
(ZVF200-M) V) current (A) Power (KW)
ZVF200-M0004T2/S2 220 2.5 0.4
ZVF200-M0007T2/S2 220 5.0 0.75
ZVF200-M0015T2/S2 220 7.0 1.5
ZVF200-M0022T2/S2 220 10.0 2.2
ZVF200-M0037T2 220 17.0 3.7
-11-
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Inverter Models Input Voltage | Rated output | Adaptive Motor
(ZVF200-M) V) current (A) Power (KW)
ZVF200-M0055T2 220 25.0 5.5
ZVF200-M0007T4 380 3.0 0.75
ZVF200-M0015T4 380 4.0 1.5
ZVF200-M0022T4 380 5.0 2.2
ZVF200-M0037T4 380 8.5 3.7
ZVF200-M0055T4 380 13 5.5
ZVF200-M0075T4 380 18 7.5

2.6 Technical Indication

Item

Item Description

Rated voltage

Single phase/Three phase220VAC. Three phase

_. | frequency 380V.50HZ/60HZ

£

~ | Allowable Voltage | Voltage fluctuate range: 220V:180V~264V ;380V:342~528V.
range Voltage unbalance rate:<3%. Frequency fluctuation: < £5%

9 Rated voltage 0~ three phase input AC voltage

2 | Frequency 0.1~400HZ.

[013u0)

uonodung

Modulation mode

SPWM (sinusoidal Pulse Width modulation)

Control mode

V/F control & sensorlessvector control

Frequency
resolution

Digital setting :0.1HZ. Analog setting :Max.
Frequency x0.1%.

Overload capacity

150% of rated currentfor 1 minute

Torque
Characteristic

Including the auto-torque .Auto-slipcompensation .
Start torque can be 150% at 5.0HZ.

Ttem Item Description
V/F pattern Adjustable V/F Pattern
Q
% Operation frequency 0~50HZ . Output 0~100 %
2 | DC Breaking rated current .
- Starting time 0~5 seconds. Stop time 0-25seconds
T
E Carrier frequency 1.0~15.0KHZ
E‘ Stall prevention level | 20%~200% setting of ratedcurrent of inverter
Frequency setting according to the motorload characteristic
Command Keypad .External terminal control . COM Serial control
o
g Keypad potentiometer setting . Operation panel A ¥
= | Frequency setting setting . external Terminal UP/DOWN setting .
é' Analog signal setting . 485 COM Setting.
= | Multi-function .
E e 0-10VDC singal . Outputfrequency . current .output.
s
B || @i iz P'rogrammable relay . opencollector output . Fault
signal output .
AVR.Over voltage . Over-current stall prevention .
3-Groups fault records .Reverse inhibition .
Momentary Power loss restart. DC braking .
Auto torque& slip compensation. acceleration/
Other F X deceleration. S- curve .autotuning . adjustable
LicaHurctes carrier frequency.Frequency limits . Parameterlock
/reset. Vector control . PIDcontrol . Counter .remote
control . MODBUS communication . Abnormal reset ,
Abnormal restart . energy saving running .sleep/
revival function . Ist/2nd frequency source selection .
LED Display can show the inverterrunning status. monitor

parameters. function parameters .errorand ect.

Acel/Decel Time

0.1~600 seconds ( 2 independment setting for
Accel/Decel time )

_12-

Optional parts selection

braking assembly,remotekeypad and connection
cable and soon.

_13-
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Item Item Description
P ion F . Over Current .Over current.Under voltage .external
ROLCCHULURELOR fault .Overload. Ground fault.Overheating .
Installation 1 . Altitude 1000m or less.Keep from corrosive gas.
> nstallation location liquid and dust
=]
(9;- Ambient Temperature| -10 'C to 40 ‘C(-10°C to 50 C without blind plate )
=3
Ambient Humidity Below 90% RH (no-condensing).
Z | Vibration <0.5G
&
E_": Storage temperature | -20 °C to 60 C
«» | Protection Level 1P20
E.l Cooling mode Forced air cooling
“ | Installation Wall mounted

_14-
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3.1 Installation

3.1.1 Use theinverter in thefollowing environmental conditions:

* Altitude: Maximum 1000mabove sea level

* Ambient Temperature: -10~+45C [Bare Machine: -10~+50C]

* Humidity: 20~90% RH (Non-condensing)

* Ambient: Indoorplaces free fromdirect exposure tosunlight, dust,
corrosive gas, flammable gas, oil mist, steam, drip andsalt.

* Vibration: <0.5G

3.1.2 Installation Spaceand Direction

To get better coolingeffect and convenienceof maintenance, the

inverter shall beinstalled vertically with enough space left (refer to the
figure 3-1). Whentwo and twomore inverters are fixed inthe same cabinet,
it is recommendedto fix themin parallel and horizontally to reduce heat
produced by them (refer to the figure3-2).When thereis amust to fix them
vertically, pleasefix an insulatingboard between themso that theheat
produced by thelower one couldnot have directinfluence on theupper

one (refer tothe figure 3-3).

>8em

Air outlet * >10cm

>8em

bt

Air outlet

Induced
spacer

Air inlet

Figure 3-1 Installation
Space

Figure 3-2 Multi-piece
Parallel Installation

Figure 3-3 Multi-piece
Vertical Installation

-15-
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3.2 Remote control keypads and wiring connection

STEP 1.Hand on thenotch of the two sides( rightand left) of the keypad and
pull it up by inward,remove thekeypad.(as shown in the figure 3-4).

STPE 2.Install the optional interface boardat the position of keypad.(as
shown in the figure 3-5).

Chapter 3 Installation and Wiring

STEP 3.Insert the optional cable with the grounding side intothe slot of
interface board. (as shown in the figure 3-6).

Fig. 3-6

STEP 4.Put the dismantledkeypad into the installation frame .Fix and
fasten it . Put the otherside cable insert into the keypad.(as shown in the
figure 3-7).
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and Wiring

3.3 Wiring Diagram
3.3.1 Basic Wiring Diagram

Braking Resistor

[—C}j
X B

MOCB

J— R
Three phase ——« s
AC inpul T

Power supply ——

Forward/Stop
Reverse/Stop
Reset

Multi-stage speed 1
Multi-stage speed 2
Multi-stage speed 3
Public Terminal

—o

Potentiometer
Input or analog
Voltage Input
(0~10VDC)

Analog Current
Input (0-20mA) -

> = ==
2 PO [EE

mom

485 COM Port !

3
<

Fig.3-8

Model : ZVF200-M0004S2~M0022S2
ZVF200-M0004T2~MO0055T2
ZVF200-M0007T4~MO0075T4

-18-
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Fault Reley Output

TA-TB on when normal
TA-TC on when failure

g Open collector
Output

Analog Signal Output
(0-10VDC)

2V Power supply

output Port
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3.2.2 Cautions for Wiring

HAZARD

WARNING

Waitat least 10minutes after power OFF before opening
the front coverof the inverter.

Verify thecharge indicator lampis OFF beforeproceeding
the work,and be surethat the voltage valueof the main
loop terminal Pand DC- isless than 36 VDC.
Theinternal wiring ofthe invertershould be operated
only by authorized qualified people.

~

Verifythe rated inputvoltage of the inverter is matched
with AC power supply. Otherwise, there is thepossibility
of damage tothe inverter.
Install in orderand only operate wiring after finishing
main parts install ation. Otherwise, there is an electric
shock or damageto the inverter.
Do not performover-voltage withstand tothe inverter,
for this hadbeen done properly before EX-factory.
Be sure toinstall a no-fusecircuit breaker in the i nput
power supply side ofthe inverter to prevent expanding
of accident dueto an inverter problem, which may cause
damage to thedistribution equipment orlead to fire.
Be sureto connect the ground terminal and the motor
casing to the ground wire whichmust be copper core. The
diameter of thecopper core should conformtothe relevant
national standard. Theground resistanc e should be less
than 10Q.

/

-19-
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(o

TIP

When theopen-ended output terminal of the collector
connects to any inductive load,i.e., therelay coil,do
insert a diodeat each endof the loadin parallel.

The control wire inthe inverter orthe control cabinet
should be atleast 100mm away from the power cable.
DO NOTput them in thesame metallic channel. If the
signal wireand the powercable need tointersect, they
should intersect at an angleof 90° . The control wire
must adopt STP(shielded twisted pairwire); theshielded
layer must connectto the terminal GND; and the power
wire is recommendedto use metallicshielded cable. J

A

TIP

-~

The unavoidable strongelectromagnetic interferenceof
the inverter may have bad influenceon all theelectrical
equipment andmeters inthe same environment. To reduce
interference, the output cable of the inverter can be
inserted in themetal pipe connectingto the ground or in
the metallic shielded cable, and connect the metallic
shielded layer to the ground.In addition, amagnetic loop
put on the output cable is also effective to reduce
interference.

W,

TIP

Input power RST disorder,it can connectany one arbitrary
When inverter runsthe direction of motor isnot sameas
your required direction. Please change any two of three
iuput motor wires

When inverter have disconnector toprotect current leakage.
In order to avoidsomething wrong withdisconnect ,please
choose current leakage above 200mA and finish it

within more than0.1 second J

-20-
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3.3.3 Instruction onMain Circuit Terminals

1. The main circuitterminals are shownas in the figure 3-9~3-10.

o AR
17

Earthing  Single phase Connect with Connect with the
220V input three-phase AC motor  braking resistor

Fig.3-9 Diagram 1 for Main Circuit Terminals
Model: ZVF200-M0004S2~M0022S2

[=[R[S]T] [UJV[W[P [DB]
-
L7

]
I
]

[
[

@

Connect with the
three-phase AC motor  braking resistor

Earthing  Three-phase Connect with
220V/380V Input

Fig.3-10 Diagram 2 for Main Circuit Terminals

Model: ZVF200-M0004T2~MO0055T2
ZVF200-M0007T4~MO0075T4

21-
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2. Function Description on Main Circuit Terminals

Terminal Symbols Function Description
R.S. T AC line inputterminals, connecting withthree-
S phase 380V or220V ACinput
L. N AC line inputterminals, connecting withsingle-
A phase 220V AC input
U. V. W Inverter output terminals connecting with
A three-phase AC motor
P. DB External braking resistorterminals, connecting with
N two side ofthe external brakingresistor
LG Ground terminal connectingto the ground

3.2.4 Description ofterminal of the control circuit

1.The terminal ofcontrol circuit shownin Fig 3-11.

OO

0000000000V DODDD

[TA] TB] TC][Fwolrev] x1 [x2 [xa ] x6 [oav]con] v1 Trov]av ano[ac [arnfsa]se-]

Fig 3-7 Controlcircuit terminal

22-
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2. Description ofthe control circuitterminal

Terminal . .. . e
Type Function Description |[Electrical Specifications
Symbols
X1
RS X2 Xn (n=1, 2, 3,6)-GND is
c = ) .
:] 2 X3 Valldoply ?,vhen there ‘1sa INPUT, 0~12Vpower level
g 2 short circuit The functions .
g s X4 low level valid, 10mA
ey can be set bythe parameter
23 X5 P38~P42
X6
g § Multi-function open collector
T = output is defined as on-off X
32 Y1 output terminal, whose function OUTPUT, Maximum
g 5 ; ’ Current Load I<50mA
; =3 is set by the parameterP45
i g with reference of GND
=] . .
g E GND Anal.og signal public
= terminal
External analog preset power
supply, connecting to
> potentiometer together with
é oV termianl GND and AVIL.The Output, [0VDC
2 frequency can be set as
) required
£
©] Analog voltage singal input
=t I t.0~10VDC
'§ AVI with reference of GND P
3 . .
E Analog current Singal input, Input .0~20mA
5 ACI with reference of GND pu m
8
Program mable Analog voltage
AFM output P43 with reference of | Output .0~10VDC

GND

_23-
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Terminal . .. . e
Type Function Description |Electrical Specifications
Symbols
< & 12VDC output(control
S = 12v 12VDC~100mA
+ g power)
ez Relay contact output
g 3 TA y put.
% = when normal TA and TB ON,| ]iontzact r;ted v:lue
gz TB | TA-TC off. Action TA and 8 ngv g;
= 08 -
2| t1c | TBofTA-TCONSetby pag| NO ZOVAC3A
8 Communication singal
= SG+ L
= = positive port
S =
= (;_:] G Communication singal
g . negative port
Capacity of breakswitch and sectionarea of wire
Inverter Model Break Main Circuit mm’ Control
nverter Models . X
Switch (A)[ Tnput Wire [Output wire| Wire (mm’)
ZVF200-M0004T2/S2 5/15 2.5 0.75
ZVF200-M0007T2/S2 10/20 2.5 0.75
ZVF200-M0015T2/S2 20/30 2.5 0.75
ZVF200-M0022T2/S2 30/50 4 0.75
ZVF200-M0037T2 40 6 0.75
ZVF200-M0055T2 50 6 0.75
ZVF200-M0007T4 5 2.5 0.75
ZVF200-M0015T4 10 2.5 0.75
ZVF200-M0022T4 15 2.5 0.75
ZVF200-M0037T4 20 4 0.75
ZVF200-M0055T4 30 4 0.75
ZVF200-M0075T4 40 6 0.75
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3.4 Inverter System Wiring

Power Supply

@ Please follow the specificpower supply requirem ent
shown in . Avoid theinverter damage .

@ Be sure toinstall No-Fuse breakerbetween the AC
power and inverter .

No-Fuse breaker

Power Supply @

No-Fuse

breaker @ Make sure use theNo-fuse that matched with the rated
voltage and currentof theinverter for ON/OFF control.
and for the inverterprotection .

. @ No-Fuse breakers can notused as START orSTOP control.

Magnetic Magnetic contactor

contactor @ Please do not usea magnetic contactor as thel/O switch
of the inverter thiswill reduce the operatinglife cycle
of the AC inverter .

AC Input @ Please do notuse the magnetic contactor as START

Reactor and STOP of the inverter .

AC Input Reactor

® AC linereactor should be installedwhen thepower
supply capacity is500kVA.

@ Used to improve theinput power factor,to reduce
harmonics and provide protectionfrom ACline
disturbances. (Surge,switchingspike, power flick,etc.)

Input Filter

@ There have inductive loadbeside the inverter . The input
filter should be installed.

Inverter

@ The ACinput line connect withR.S.T or L.N. Nophase
different .

@ The output connect withU.V.W .1t onlychange anytwo
phase among the three phases ifthe inverter run forward.
while the motorrun reverse .

@ The output terminalcan not connect withAC inputline.
Avoidthe inverter damage .

® Good connection with earthground .

Output filter

@ It's necessary to installon the inverter output side when
the inverter interfered by the sensitive equipment.and
can reduce the electromagneticinterference.

Input Filter

Inverter

motor

Fig.3-12
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Chapter 4 Operation panel and Operation

4.1 Operation Paneland Description

4.1.1 Operation Panel

MODE Key
program/function mode

ENTER/STORE Key

Panel Potentiometer

F500

D 63 GO

LED display
display frequency,

H—— current, parameters,

error and etc.

LED Indicates

|  Lamp lights during RUN,
STOP,FWD & REV
operation.

008 (&) ()

RUN Key

o
50

RESET

STOP/RESET Key

FREQ. SET

‘{\ Miri

UP and DOWN Key

Fig.4-1 ZR06 OperationPanel Description

Model: ZVF200-M0004S2~M0022S2
ZVF200-M0004T2~MO0055T2
ZVF200-M0007T4~MO0075T4
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4.1.2 Function Descriptionon Keys

@® RunKey. When the run command selected bey the keypad control
(P01=00).Press this key and the inverter start running .

@® STOP/RESET key. when the run command is selected by the keypad
control .(P01=00). The inverter is under normal running. Press this key
to stop running. When the inverter is in the state of failure alarm.Press
this key remove the fault .and return to the normal status .

@® Program/Function mode key Press this key to displays the AC drive
m status, setting frequency .output current . FWD/REV. parameters

settings and so on.

ENT ER @ Enter/Store key. Press this key to confirm the current status of the inverter
or save the current parameter value.

@ Up key. Press this key, the data or parameter code will go up. Press and
hold it, the modifying speed upward will rise.

@® Down key. Press this key, the data or parameter code will go down. Press
and hold it, the modifying speed downward will rise.
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4.1.3 Function Descriptionon Operation PanelIndicator Lights

Display Status

Function Description

CCrr The ACdrives master frequenc
N q Y-
cCrr The actual running frequenc
Hjuu & reaneney
“Ccrr |n :
e customer unit(V
uSUU v
R ‘:' 3 The output current presetat terminal U, V. W
[} C ] Run program automatic
] 0 prog
o o .
[ oo Parameter item
g ', Parameter value
,’- ~ ':, the inverter is inthe state of forwardrunning.
- c the inverter is inthe state of reverserunnin,
rCu ¢

"End" displays for approximately I second if inputhas been
accepted. Aftera parameter value hasbeen set, the new

value is automaticallystored in memory. To modify an

entry, usethe A and W keys.

t -r "Err" displays, if theinput is invalid.

@®RUN When the light is ON,inveter is running

@STOP When the light is ON,inverter will stop

®rWD When the light is ON, the inverteris in the state of forward
running

OREY When the light is ON, theinverter is in the state ofreverse

running.
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4.1.4 Use of Operation panel
(@ State parameter view

Initializing @

MODE MODE

e o0 Frd-=

@ Modification of parametervalue (modify the parameter value for P16
jog function from6.00Hz to 10.00Hz).

e FOA0-=P 00l AP 16

Data fault BWTER
Data right /HUD %@

Fora second

(o
P 6= Hoom
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(® When running modeis controlled by keypads, revise the methods of
running direction

i 5] HIO0

Press two times

@ When frequency isset by keyup and down

(® Parameter initializing (restoreto the factory default setting 50.00Hz)

Initializing
e p e -

VTR

For a second

F500
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Chapter 5 Inverter Use

5.1 TrialOperation
5.1.1 Safety Instructionon Trial Operation

The following steps should be inspectedand confirmed beforethe trial
operation of theinverter:

@ Be sure theapplication ambient andinstallation for the inverter is in
accordance with therequirements specified inClause 3.1.

@ Be sure themain circuit iscorrectly wired. The inputpowersupply of
the inverter mustbe connected tothe terminal R, Sand T or L,N. The
output terminal U,V and W mustbe connected tothe motor.

@ Be sure theground terminal is good grounded.

@ Be surcall the switchesand terminals arein proper state of off or
shut down.

@ Be sure thereis no shortcircuit or shortto ground of allthe terminals
and electrified parts.

@ Be sure allthe terminals, connectorsand screws aretightly fastened.

@ Be sure themotor has noother loads.

5.1.2 TrialOperation

Try thisstep only aftercareful inspection as mentioned in the clause
5.1.2. While in trial operation, it issuggested that the motor without
load to avoid damage to this mechanical equipmentarising from incorrect
operation. During trial operation, if the operating instruction is P01,
then the RUN/STOP key control (factory default setting) of the operation
panel must beselected. The trial operation steps mustbe followed as

shown in thetable 5-1 below.
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Table 5-1Trial Operation Steps

Order|

Operation

Description

Switch on, inverter
energized.

After energized, the inverter is in the state
of readiness and LEDdisplays F50.00Hz.
the built-in cooling fanbegin to work.

Press A/Y till LED
displays F5.00Hz.

Set the frequency toF5.00Hz. This stepcan
be left out ifthe displayed frequency is
already F5.00Hz when energized.

Press RUN .

Motor begins running, the frequency
rise from HO.00Hz toH5.00Hz, under the
frequency monitor

Keep a close eyeon the
following points:

@ if there is anyabnormal
vibration or noise whenthe
motor runs.

@ if there is anytripping or
other abnormality of the
inverter.

@) If the motor runsin the
correct direction.

@) if the value forrotation

speed and frequency iscorrect.

If there is anyanomaly or tripping, stop
running immediately and cut off thepower
supply.

Please refer to Chapter 7, findthe trouble
causes, then proceed trialoperation again

after troubleshooting.

If the motor runsin the wrong direction,
change arbitrary two-phase connectionof
the output terminal U,V orW.

Go to the nextstep if everything isnormal.

Press/A continuously till
LED displays F50.00Hz.

The motor accelerates rotating and the
displayed frequency rises from H5.00Hz to
H50.00Hz. Go to thenext step if everything|
is normal.

Press/ ¥ continuously till
LED displays F0.00Hz.

The motor decelerates rotatingand the
displayed frequency falls from H50.00Hz to|
H0.00 Hz.Go to thenext step if everything
is normal.

Press STOP.

Theinverterstops outputting,the motor
stops running and the trial operationends.
If everything is normal,please repeat the
operation for severaltimes.
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5.1.3 Cautions forOperation

Allthe inverterfunctionsare determined by set parameters. The
parameters of inverter ZVF200 series consist of the function codes
P00~P157, see thedetail in Chapter 6 of this manual. The displayed
parameter value ofeach function codeis the factory default value of the
inverter before EX factory, whichcan be modifiedby the useraccording
to his needs. It is noteworthy that a user shall changethe relative function
parameters when heamends a parameterbecause some ofthe parameters
are inter-related. It is not recommended tomodify the setparameter value
if there isno special requirement, for the factory default setting has been
done properly. Otherwise, this may cause damage tothe inverter or
equipment due toerror parameter.

In case thereis an erroralternation of the parameter,pleaseinitialize
the parameter withreference to theoperation method in the clause 4.1.4

(®Parameter Initializing Restoring Factory Default Settings.
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5.2 Examples of Use

This manual providesthe following examples for users' reference on
the use ofinverter.

5.2.1 Eg. 1:Run or stopthe inverter withoperation panel, and feed the
frequency with panelpotentiometer .

MCCB

Three-phase ——x
AC Power

Supply

Relay Failure
® TB Output

Voltage Output
Fig.5-1

@® P00-Master frequency sourceselection .

If the setvalue 04—Panel Potentiometer setting.
@® POI1-Source of operationcommand .

If the valueis O0—keypad control

@® Run or stopthe inverter with@or keysontheoperationpanel.

@ Adjust thespeed by turningthe potentiometer onthe operate panel.
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5.2.2 Eg.2: Startand stop theinverter with theexternal terminal ,
feed the frequency with external potentiometer.

Three-phase——X
AC Power——x
Supply——xX

Forward
Reverse
Reset

4.7-10K/2W
Voltage Output

Fig. 5-2

@® P00-Master frequency sourceselection .
The set valueO1 is external voltage or external potentiometer value .
@® PO1-Source of operationcommand .
If the valueis 01- External terminal control .
@ P38- The inputterminal X1.2 functionselection .
The value 00-Two Wirerunning control
@ P39-Input terminal X3 function selection .05-External reset input.
@® X1-GND switch on. The motorrun forward .
X2-GND switch on. The motorrun reverse .
X1 X2-GND both switch onor switch offat the same time.The inverter
will stop .The fault alert X3-GNDswitch on . the fault reset.
@ The speed controlby the regulating value of “AVI” .(controlled by
4.7-10K/2W potentiometer control.)
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5.2.3 Eg.3: Run or stop theinverter with externalterminal.Multi-stagespeed

Three-phase ——X

running.

MCCB

AC Power
Suppl
pply X
Forward TA Relay Fail
elay ratlure
Reverse TB Output
® TC
Multistage

Speed Control Y

Terminal O

Voltage Output
Fig. 5-3

PO1-Source of operation command. If thevalue is 01- Externalterminal
control .
P38-The input terminal X1.2 function selection.
The value 00-Two Wirerunning control.
P39-P41—The input terminal X3-X5 function selection. The setting
value 06,07,08—Multi stage speed.
P17-P23-Multi-stage speed frequencysetting . Therehave 7 stages
frequency . anduse the factory fault .
X1-GND switch on. The motorrun forward .

X2-GND switch on. The motorrun reverse .

X1 X2-GND both switch onor switch offat the sametime .The inverter
will stop .

There have anarbitrary terminal orMulti terminals and GND switch
off (7 Pairsof such complexin total ),Theinverter will run under the
multi-stage speed frequency selected from X3-X5.

-36-

Chapter S Inverter Use

5.2.4 Eg.4: Runand stop theinverter with theexternal terminal , feed the
frequency with external potentiometer . Multiple motors run
in parallel .

MCCB Electronic thermal relay

Three-phase X
AC Power

Supply —X
Forward TA?

Reverse 5 ¢ TBRelayFailure
Reset —O X1 o—d TCOutput
CoOM

[j Hov GND
—O® AVI
GND AFM : i :]
4.7-10K/2W Voltage Output
Fig. 5-4

P00-Master frequency sourceselection . Theset value 01is external

voltage or external potentiometer value .

PO1-Source of operation command. Ifthe value is01- External terminal

control .

P38- The inputterminal X1.2 functionselection .

The value 00-Two Wirerunning control

P39-Input terminal X3 function selection . 05-External reset input.

X1-GND switch on. The motorrun forward .

X2-GND switch on . The motorrun reverse .

X1 X2-GND both switch onor switch offat the sametime .The inverter

will stop .

The fault alert X3-GND switch on. the faultreset .

@ The speed controlby the regulating value of “AVI” .(controlled by
4.7-10K/2W potentiometer control.)

@ Each motor willuse the thermalrelay to dooverload protection . The

total power ofall motors areless than therated power ofinverter .

-37-




Chapter S Inverter Use

5.2.5 Eg.5: Inverteruse for PID control Pressure Water supply control.

MCCB KM1
% N a N working
X A a K frequency
se N a running
MCCB KM2
Three-phase X R U R ¢
AC Power X S v X M
Supply ———X T w ) —
G O Tl

variable frequency running
Forward —o Xl

® TA )
Reset —® X3 b B Relay Failure
Output

® GND o—@ 1C

Feed (feedback) signa| =———sm——@ AVI
Feedback (feed) signal em——se——@ ACI GND ¢

—— GND AFM 4§
Voltage Output

Fig. 5-5

@ P01-Source of operation command. If thevalue is 01- External terminal
control .

@ P38- The inputterminal X1.2 functionselection .
The value 00-Two Wirerunning control

@ P39-Input terminal X3 function selection .05-External reset input.

@ P115-PIDset point selection. Ifwe set 02-Selectthe external voltage
or potentiometer setting.

@ P116-PID Feedback terminal selection . Thesetting value 03— Select
external current negative feedback .

@ Pl17-Proportional gainP: Setaccording to theactual request . No
need to change.
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@ P118- Integral time I: Set accordingto theactual request .No need to

change .

@ P119- Differential timeD: Set accordingto theactualrequest .No need
to change .

® P131- Minimum frequency corresponding to the ACI input current
value. No needto change .

@ P132- Maximum frequency corresponding to the ACI inputcurrent
value. No needto change .

@® P133-The reverse ACI . Setaccording to theactual request . No need
to change .

@ P136-The sleep time: Set accordingto the actualrequest .No need to

change .
@ P137-The sleep frequency: Set accordingto the actualrequest. No

need to change.
@® P138- The wakeup frequency.Setaccording to theactual request No

need to change.

When use thePID function. Inorder to meetthe control demands. Customers

can modify the parameter according tothe actual request.

@® The contactor KM1,KM2 are shiftingfrom working
frequency and variable frequency.Must bedesigned in
interlocked manner.

WARNING | @ Itis forbiddento close atthe same time. Otherwise the
inverter will bepermanent damaged .
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6.1 Schedule of Function Parameters

@ The mark " V" indicates the setting valueof parameter can
be modified no matterwhen the inverter is shutdown or
running.

@ @ The mark "X" indicates thesetting valueof parameter can

TP be modified only whenthe inverter is shutdown, and can

not be modified when the inverteris running.

@® The mark "_" indicates theparameter can bedisplayed only

and can notbe modified.
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6.1.1 Basic Operation Functions

Parameter

Explanation

Min.| Default [Factory

Settings Unit Unit| Setting [Sing

Source of
Frequency
Command

00: Master frequency determined
by operation panel (A/V )
: Master frequency determined
by 0 to +10V input onAVI
terminal with jumpers
02: Master frequency determined
by 4 to 20mAinput on ACI
terminal with jumpers 1 00 J
03: Master frequency determined
by RS-485 Communication
port
04: Master frequency determined
by potentiometeron operation
panel

0

PO1

Source of
Operation
command

00: Operation determined by
operation panel RUN//STOP|
: Operation determined by
external control terminals,
keypad STOP iseffective
02: Operation determined by
external control terminals,
keypad STOP isineffective 1 00 N
03: Operation determined by
RS-485 communication
port, keypad STOP iseftective
04: Operation determined by
RS-485 communication
port, keypad STOPis
ineffective

0

P02

Stop Method

00: Ramp stop
01: Coast Stop
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. . Min.| Default [Factory
Panameter|  Explanation Settings i L . .
arameter p g Unit Unit| Setting |%iing
Maxi tput
PO3 | ot OUtPUt | 560,00 to 400.0 Hz Hz | 0.1 [50.00Hz| X
requency
Maximum Voltage

P04 | Frequency (Base [ 10.00 to 400.0Hz Hz | 0.1 [50.00Hz| X
Frequency)

P05 Maximum Output| 220V: 0.1 t0255.0V v 1 220.0V %
Voltage(Vmax) 380V:0.1t0510.0V 440.0V
Mid-point

P06 F 0.10 to 400.0Hz Hz | 0.1 | 1.50Hz | X

requency
Mid-point 220V: 0.1 to255.0V 10.0V

PO7 1 voltage 380V: 0.1 t0510.0V VO 200v | X
Minimum Output

P08 F 0.10 to 20.00Hz Hz | 0.1 | 1.50Hz | X

requency
Minimum Output| 220V: 0.1 t0255.0V 10.0V

P09 1 voltage 380V: 0.1 10510.0V VO 200v | X
Acceleration

PLO oo 0.01 to 600.0 sec S| 0.1} 10.0s | ¥

Note:The decimal digits are

Pl D§C316fat10ﬂ determined by P147 s o1l 100s | v
Time 1
Acceleration

PI2 | fime 2 0.01 to 600.0 sec R B

. Note:The decimal digits are
Deceleration
P13 Time 2 determined by P147 s | 0.1 10.0s | ¥
P14 | Accel S-curve 00 to 07 1 00 X
0.01 to 600.0 sec

p1s |JogAccel/Decel | (o The decimal digits are s 01| 1.0s | v

Time determined by P147

. . Min.| Default [Factory
Explanation Settings i . . )
Parameter p g Unit Unit| Setting [Siirg
P16 |Jog Frequency 0.00 to 400.0 Hz Hz | 0.1 [ 6.00Hz | Vv
Ist
P17 | Step Speed | 10 0 400.0 Hz Hz | 0.1 [ 0.00Hz| v
req.
2nd Step Speed
P18 | oo S P PPEEC 0,00 10 400.0 He Hz | 0.1 |0.00Hz| v
req.
t
P19 ifds epSpeed | ) 00 10 400.0 Hz Hz | 0.1 [ 0.00Hz| v
req.
4th Step Speed
P20 | o 2P EPEEE 0,00 10 400.0 Hz Hz | 0.1 |0.00Hz| v
req.
th St
P21 2 Step Speed 1 00 10 400.0 Hz Hz | 0.1 |0.00Hz | v
req.
P22 ith Step Speed | 00 10 400.0 Hz Hz | 0.1 | 0.00Hz| v
req.
th St
P23 ; Step Speed 1 00 10 400.0 Hz Hz | 0.1 [ 0.00Hz| v
req.
Reverse Operation| 00: Enable REV operation
P24 Inhibition 01: Disable REV operation 1 00 X
00: Disable
P25 g{VT{'PV"“agte. 220V: 330 t0450 V v |01 ;gg'gx X
Al Frevention | 3¢0v: 660 t0900 Vde :
Over-current Stall .
. . 00: Disable o o
X
P26 Preventnoqdurmg 20% to 200% % 1 150%
Acceleration
Over-current Stall
. . 00: Disable
P tion d 9 Y X
P27 |Prevention during 20% to 200% % 1 150%

Operation

4D
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. . Min.| Default [Facory
Paramet Explanation Settings i o . )
arameter p g Unit Unit| Setting |%iing
pag | DC Braking 00 to 100 % % | 1| 00% | x
Current Level
DC Braki
P29 [ e 0.0 10 5.0 sec s [o1] 00s | x
uring Start-up
DC Braking
P30 . . 0.0 to 25.0 sec N 0.1 0.0s X
during Stopping
pay [Sartpointfor o 45 0 60.00 H Hz | 0.1 |0.00Hz | X
DC Braking .00 to 60. z z | 0. . z
00: Stop operation after
momentary power loss
01: Continues after momentary
Momentary 1 d h
Power Loss power loss, speed searc
P32 N starts with Master Frequency 1 00 X
Operation . .
. 02: Continues after momentary
Selection
power loss, speed search
starts with Minimumoutput
Frequency
Maximum
P33 | Allowable 0.3 to 5.0 sec s | 0.1 2.0s X
Power Loss Time
Base-Block Time
P34 for Speed Search 0.3 to 5.0 sec s 0.1 0.5s X
Maximum Current|
P35 | Level for Speed | 30 to 200% % 1 150% | X
Search
B f
p3e |UPPerBoundof 4 o 0 400,01z Hz | 0.1 |400.0Hz| X

Output Frequency
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. . . | Min. | Default |Facory
Panameter|  Explanation Settings Unit Unit | Setting [Sti
P37 Iaower Bound of 1 00 11, 10 400,01z Hz | 0.1]0.00Hz | X
utput Frequency
00: X1: FWD/STOP,
Multi-function X2: REV/STOP
Input 01: X1: RUN/STOP,
P38 | Terminal X2: REV/FWD Ly 00X
(X1,X2) 02: X1, X2, X3: 3-wire
operation control mode
00: No Function
01: Output OFF (NC) (enabled,
when running)
Multi-function 02: Output OFF (NO) (enabled
P39 |Input when running) 1 05 X
Terminal (X3) 03: External Fault (normally
open) (NO)
04: External Fault (normally
close) (NC)
05: RESET
06: Multi-Step Speed
Command 1
07: Multi-Step Speed
Multi-function Command 2
P40 |Input 08: Multi-Step Speed 1 06 X
Terminal (X4) Command 3
09: Jog Operation
10: Accel/Decel SpeedInhibit
11: First or Second Accel/Decel
Time
12: Base-block (B.B.) (NO)
13: Base-block (B.B.) (NC)
X . 14: Increase Master Frequency
Multi-function 15: Decrease Master Frequency
P41 |Input 1 07 X

Terminal (X5)

16: Run PLC Program

17: Pause PLC

18: Counter Trigger Signal
19: Counter Reset

20: No function
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. . Min.| Default [Factory . . Min.| Default [Factory
Explanation Settings i ’ . . Explanation Settings i ' . )
Paanclr| - Exp & Unit) it | Setting [Setng Pamtr| - ExXP £ UPH Unit | Setting [ty
21: RESET command (NC) 82 ?C l]);i\;e{Opgration Mode
22: Control source: External s Fault Indication .
: 08: Desired Frequency Attained
Terminal 09 PLC P Runni
23: Control source: Keypad : rogram Running
X X 10: PLC Program Step Completed
24: Control source:
Communication 11: PLC Program Completed
. 12: PLC Operation Paused
25: Parameter Lock (Write . .
. ) disable, Read is always 0) 13: Top CountValueAttained
Multi-function y Y 14: Preliminary Counter Value
26: PID Disable (NO.) .
P42 |Input 27: PID Disable (NC) Hz 1 08 X Programmable Attained
i § 15: Warni PIDfeedback 1
Terminal (X6) | 5 Second Source for Frequency P46 | relay function coxr?;ﬂﬁi(cationezrm?; 088 1 07 %
Command selection 16: Below the Desired Frequenc;
29: Forward (contact is open)/ 171 PID . q y
Reverse (contact is close) 18: o s:/pi:trvlslon ..
30: One-Shot PLC Run 1o OVC' H" ?g" supervision
31: Index input signal 20“ Ovch ca stu{)cﬁ'wsmnl .
32: Counter Incremented by 21: Ovcr Vull;rcn Stall supervision
Drive Output Frequency 221 F:)/f\l;‘va(rjdacg;ns\;a;tipcrwsmn
23: Reverse command
24: Zero Speed (Includes
00: Output frequency Drive Stop)
Analog Output 01: Output current Desired Frequency
P43 Signal AFM 02: PID feedback signal 1 00 N P47 Attained 0.00 to 400.0Hz Hz | 0.1 [ 0.00Hz | X
03: Output power K K
Adjust Bias of
P48 | External 0.00 to 100.0% % | 0.1 0.0% |
Input Frequency
Analog Output
P44 Gain AFM 00 to 200 % % 1 100% | P49 Potentiometer 00: Positive Bias | 00 J
Bias Polarity 01: Negative Bias
' 00: AC DriveOperational Potenti .
Multi-Function | 01: Maximum Output otentiometer
Output Frequency Atteﬁned P50 Frequency Gain 0.10 to 200.0% % | 0.1]100.0%| v
P45 |Terminal Y1 02: Zero Speed 1 00 X 00: Reverse Motion Disabled
(Photocoupler 03: Over-Torque Detection Potentiometer Ain negative bias
output) 04: Base -Block (B4B)lInd%cat10n P51 | Reverse Motion | 1. poverse Motion Enabled in 1 00 X
05: Low Voltage Indication Enable : B
negative bias
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Parameter

Explanation

Settings

Unit

in.| Default

Setting

Factory|
Setting

P60

Over-Torque
Detection Mode

03: Enabled during acceleration
until the allowable time for
detection elapses.

04: Enabled during acceleration
and halted after detection.

00

P61

Over-Torque
Detection Level

30 to 200%

%

150%

P62

Over-Torque
Detection Time

0.0 to 10.0 seconds

0.1s

P63

Loss of ACI

00: Decelerate to 0Hz

01: Stop immediately and
display "EF"

02: Continue operation by last
frequency command

00

. . Min.| Default [Facory
Paramet Explanation Settings i o . )
arameter p g Unit Unit| Setting |%iing
0/~ 0, A i
P52 Motor Rated 30.0%~ 120.0% rated output A o1 ccording J
Current current to request
ps3 | Motor No-Load '} 500/ 51 o 16 9994FLA A | 0.1 [0.4*Ps52| v
Current
Torque
P54 c . 00to 10 1 00 N
ompensation
Sli
P55 | P . 0.00 to 10.00 0.01 0.00 N
ompensation
P56 | Reserved - X
AC Drive Rated
P57 | Current Display - X
(unit: 0.1A)
00: Standard Motor (self cool
Electronic motor)
P58 | Thermal 01: Inverter Motor (auxiliary 1 02 X
Overload Relay cool fan on motor)
02: Inactive
psg | Electronic Thermal| 3 ;30 sec s | 1] 60s | v
Motor Overload
00: Over-Torque Detection
Disable
01: Enabled during constant
~ speed operation until the
P60 Over-Torque allowable time fordetection 1 00 X

Detection Mode

elapses.

02: Enabled during constant
speed operation and halted
after detection.

P64

User Defined
Function
for Display

0

S

: Display ACdrive output
Frequency (Hz)

: Display User-defined output]
Frequency (H*P65)

02: Output Voltage (E)

03: DC Bus Voltage (u)

04: PV (i)

05: Display the value of internal

counter (c)

Display the setting frequency]

(F)

07: Display the parameter setting

(P)

08: Reserved

09: Output Current (A)

10: Display program operation

(0.xxx), Fwd, or Rev

0

0

a

06

P65

Coefficient K

0.01 to 160.0

-48-

-49.




Chapter 6 Parameters

Chapter 6 Parameters

. . Min.| Default [Facory
Paramet Explanation Settings i o . )
arameter p g Unit Unit| Setting |%iing
P66 g(’mm“mca"on 0.00 to 400.0 Hz Hz | 0.1 [ 0.00Hz | v
requency
P67 | Skip Frequency 1| 0.00 to 400.0 Hz Hz | 0.1 [ 0.00Hz | X
P68 | Skip Frequency 2 0.00 to 400.0 Hz Hz | 0.1 | 0.00Hz | X
P69 | Skip Frequency 3| 0.00 to 400.0 Hz Hz | 0.1 | 0.00Hz | X
p7o | Skip Frequency | 10 90.00 Hz Hz | 0.1 [ 0.00Hz | X
Band
PWM Carrier
P71 Frequency 01 to 15KHz KHz| 1 15KHz | X
Auto Restart
P72 | Attempts 00 to 10 1 00 X
after Fault
00: No fault occurred
01: Over-current (oc)
02: Over-voltage (ov)
p73 | bresent Fault 03: Overheat (oH) 1 00 X
Record
04: Overload (oL)
05: Overload 1 (oL1)
06: External Fault (EF)
07: CPU failure 1 (CF1)
08: CPU failure 2 (CF2)
09: Hardware Protection
Second Most Failure (HPF)
P74 | Recent 10: Over-current during 1 00 X
Fault Record acceleration (oca)
11: Over-current during
deceleration (ocd)
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. . . | Min. | Default |Facory
Panmeter] Explanation Settings Unit Unit | Setting [sti
12: Over-current during steady
state operation (ocn)
13: Ground fault or fusefailure
(GFF)
14: Low Voltage (not record)
. 15: 3 Phase Input Power Loss
Third Most 16: EPROM failure (CF3)
P75 Recent 17: External interrupt all 1 00 X
: pt allo
Fault Record wance(bb)
18: Overload (oL2)
19: Auto Adjustable accel/decel
failure (CFA)
20: CPU self detection failure
(codE)
00: All parameters can be set/read
01: All parameters are read-only
Parameter Lock | 02-08: Reserved
P76 |and 09: Resets all parameters to 1 00 X
Configuration 50Hz factory defaults
10: Resets all parameters to
60Hz factory defaults
Time for Auto
P77 ?f;f;stih; Restart | 6 1 10 6000.0s s o1 60.0s | x
Abnormality
00: Disable PLC operation
01: Execute one program cycle
02: Continuously execute
P78 PLC Operation program cycles | 00 %

Mode

03: Execute one program cycle
step by step

04: Continuously execute one
program cycle step by step
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Panmeter|  Explanation Settings Unit [1\;[;1 ]S):ti?;l;t ::;E‘:g
P79 ﬁﬁ::vmmv 00 to 127 oo | x
P80 | Reserved - X
P81 Tsiinset?l)”g?eizg °f 00 t0 9999 sec s | 1] oos | x
P82 g;?;g:rggf:d"f 00 to 9999 sec s | 1| oos | x
P83 gfjn;tl:;r;;::;(’f 00 to 9999 sec s | 1] oos | x
P84 Z:}T;?;rsa;ciz °fl 00 10 9999 sec s o] oos | x
P85 z:;nsetgp”rsegie‘:; °f 00 t0 9999 sec s 1] oos | x
P86 z:;nset]c);r;;c‘;g °fl 00 t0 9999 sec s | 1| oos | x
P87 ;:;nsetl:p”r;;;'é °f 00 t0 9999 sec s | 1] oos | x
P88 gc‘;rélrr;lsusnication 01 to 254 ) ol »

00: 4800 bps
oo e Jo s

03: 38400 bps
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. . Min.| Default [Facory
Explanation Settings i ’ . )
Parameter p g Unit Unit| Setting [Siirg
T . 00: Warn and Continue Operating|
Frallusmlsslon 01: Warnand RAMP to Stop
P90 Tau t /s 02: Warnand COAST to Stop 1 03 X
regtmert ,t(’p 03: Keep Operation without
mode selection Warning
Time Out 0.0: Disable
P91 Detection 0.1t0 120.0 sec S 0L} 005 X
00: MODBUS ASCIImode,
<7,N,2>
01: MODBUS ASCIImode,
<7,E,1>
L 02: MODBUS ASClImode,
Communication <7.0.1>
P92 | data format 03: MODBUS RTUmode, oo X
selection <8N.2>
04: MODBUS RTUmode,
<8.,E,1>
05: MODBUS RTUmode,
<8,0,1>
Accel 1 toAccel 2
0.01 to 400.0Hz
P93 Frequgr}cy 0.00: Disable Hz | 0.1 | 0.00Hz | X
Transition
Decel 1 to Decel 2
0.01 to 400.0Hz
P94 Frequgr}cy 0.00: Disable Hz | 0.1 | 0.00Hz | X
Transition
Auto Energy 00: Disable auto energysaving
P95 Saving 01: Enable auto energysaving 1 00 X
Counter Countdown
P96 Complete 00 to 9999 1 00 X
po7 | Presetcounter g4 1 9999 1] o0 |x

countdown
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. . Min.| Default [Facory
Panmeter| Explanation Settings i . . )
arameter p g Unit Unit| Setting |%iing
Total Time
P98 | Count from - X
Power On (D)
Total Time
P99 | Count from - X
Power On (M)
P100 | Software Version| - X
00: Linear Accel/Decel
01: Auto Accel, Linear Decel
. 02: Linear Accel, Auto Decel
P101 ﬁzzglﬁglc‘;iﬁable 03: Auto Accel/Decel 1] o0 |x
04: Linear Accel/Decel Stall
Prevention during
Deceleration
00: AVR function enabled
Auto Voltage 8; ixg Euncty)n gfsagicg
P102 | Regulation : unction disable 1| o0 |x
(AVR) when stops
03: AVR function disabled
when decel
00: Disable
Auto tune Motor | 01: Auto tunefor R1
P103 Parameters 02: Auto tunefor R1 + No 1 00 X
Load testing
P104 | R1 value 00 to 6553 mQ mQ| 1 [ 00mQ | X
00: V/F Control
P105 | Control Mode 01: VectorControl 1 00 X
P106 | Rated Slip 0.00 to 10.00 Hz Hz | 0.1 |3.00Hz | X
P107 V'ector Voltage 510 9999 1 10 %
Filter

. . Min.| Default [Facory
Explanation Settings i ’ . )
Parameter p g Unit Unit| Setting [Siirg
Vector Slip
P108 | Compensation 25109999 1 50 X
Filter
Selection for Zero| 00: No output
P109 Speed Control 01: Control by DC voltage ! 00 X
Voltageof Zero
P110 Speed Control 0.0 t0 20.0 % % | 0.1 5.0% | X
P111 | Decel S-curve 00 to 07 1 00 X
External Terminal
P112 Scanning Time 01 to 20 1 01 X
00: None speed search
01: Continue operation after
fault speed search from
P113 Rfestaét l\/fethod speed reference 1 01 X
after Fault 02: Continue operation after
fault speed search from
Minimum speed
00: Fan Off whenthe drive
stop after 1 Min.
Cooline Fan 01: AC DriveRuns and Fan
PLI4 | 0% f On, AC DriveStops and 1 02 | x
ontro Fan Off
02: Always Run
03: Reserved
00: Disable ( No PID)
. 01: Keypad
piis | PID SetPoint | o5 AV] (external 0-10V) 1] o0 |x

Selection

03: ACI (external4-20mA)
04: PID set point

_54.
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. . Min.| Default [Facory
Paramet Explanation Settings i o . )
arameter p g Unit Unit| Setting |%iing
00: Input positive PID feedback,
PV from AVI (0 to 10V)
01: Input negative PID feedback,
Pl16 ?ID Eeecl"’“k PV from AVI (0 to 10V) . 00 | x
selrmlr_la 02: Input positive PID feedback,
clection PV from ACI(4 to 20mA)
03: Input negative PID feedback,
PV from ACI(4 to 20mA)
117| Broportional o 64 10,0 01| 10 |x
P117 Gain (P) .0to 10. . .
P118 | Integral Time (I) | 0.01 to 100.0 sec s 10.01f 1.00s | X
Differential
PI19 | oo (D) 0.00 to 1.00 sec s 10.01] 0.00s | X
Integration's Upper o o o
P120 | poind Frequency | 00 10 100 % % | 1 | 100% | X
PID One-Ti
PI21| pelay 1M 0.0 10 2.5 sec s lor] 0o0s | x
PID Frequency
P122 | Output 00to 110 % % 1 100% | X
Command Limit
Feedback Signal | 0.0: Disable
P123 Detection Time | 0.1 to 3600 sec S |01} 60.0s 4
Pl24 Feedback Signal | 00: Warningand RAMP to stop 1 00 %
Fault Treatment | 01: Warningand keep operating
p12s | Source of PID 14 46 16 400,012 Hz | 0.1|0.00Hz | X
Set Point
P126 | PID Offset Level| 1.0 to 50.0 % % | 0.1 10.0% | X

. . Min.| Default [Facory
Explanation Settings i ’ . )

Parameter p g Unit Unit| Setting [Siirg
Detection Time

P127 of PID Offset 0.1 to 300.0 sec S 0.1 5.0s X

pi2g | Minimum 0.0t010.0 V vlo1| 0ov | x
Reference Value

pi2g | Maximum 0.0t0 10.0 V v o1 100v | X
Reference Value
Invert Reference .

P130 | Signal AVI g(]) ?Jot 1nv§rted 1 00 %
(0-10V) : Inverte
Minimum

P131 | Reference 0.0 to 20.0mA mA | 0.1 | 4.0mA | X
Value (4-20mA)
Maximum

P132 | Reference 0.0 to 20.0mA mA | 0.1 [20.0mA| X
Value (4-20mA)
Invert Reference| 00: Not inverted

PI33 | Signal (4-20mA)| 01: Inverted bl oo gx
Analog Input

P134 | Delay Filter for | 00 to 9999 1 50 X
Set Point
Analog Input

P135 | Delay Filter for | 00 to 9999 1 5 X
Feedback Signal

P136 | Sleep Period 0.0 to 6550.0 sec S 0.1 0.0s

P137 | Sleep Frequency| 0.00 to 400.0 Hz Hz | 0.1 [ 0.00Hz

P138 ?""‘ke up 0.00 to 400.0 Hz Hz | 0.1]0.00Hz | %

requency
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Index Function

. . Min.| Default [Facory
Paramet Explanation Settings i o . )
et b ¢ Unit Unit | Setting |Seting
Treatment for 00: Continue operation
P139 | Counter 01: Stop Immediately and 1 00 X
Attained display E.F
140 EXt%mal 00: Fixed Mode (keypad) w1
Up/ own 01: By Accelor Decel Time
Selection
Save Frequency | 00: Not Save
P14l Set Point 01: Save ! o1 x
00: Keypad Up/Down
Second Source | 01: AVI(0-10V)
P142 | of Frequency 02: ACI (4-20mA) 1 00 X
Command 03: Communication
04: Keypad potentiometer
Software 220V:370-450V 380.0V
P143 | Braking Level | 380V: 450-900 Vde Vo 0 g60.0v | <
Total operation
P144 time (Day) - X
Total operation
P145 time (Minutes) - X
Line start 00: Disable
P146 Lockout 01: Enable ! 0o x
Decimal Number .
P147 | of Accel /Decel 00: One dem'mal 1 00 X
. 01: Two decimals
Time
pi4g | Number of Motor) o, 5 1] o4 |x
Poles
Gear Ratio for
P149 | Simple 04~1000 1 200 X
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. . Min.| Default [Facory
Explanation Settings i ’ . )

Parameter p g Unit Unit| Setting |%ing
Index Angle for

P150 | Simple 00.0 to 360.0 0.1 180.0 | X
Index Function
Deceleration

P151 | Time for Simple [ 0.00 to 100.00 sec s | 0.1f 0.00s | X
Index Function

pis2 | SKip Frequeney | 54 400,082 Hz | 0.1 |0.00Hz | X
Width ' ’ ’ ’

p1s3 | Bias Frequency | 66 10 400,02 Hz | 0.1 |0.00Hz |
Width ' ’ ’ ’

P154| Reserved - X
Compensation .

P155 | Coefficient for g(l) Dlss%ble 0.1 0.0 N
Motor Instability| = to3.
Communication

P156 | Response Delay | 00~200 1 00 N
Time
Communication 0: Reserved

P157 | Mode P oeserve 1| o1 | v

. 1: Modbus
Selection
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6.2 Description of Parameters Settings

|||l Source of Frequency Command Factory Setting [ 00
00 | Master Frequency determined by digitalkeypad. (A /¥ )

01 | Master frequency determined by Oto +10 V input

Settings | 02 | Master frequency determined by 4to 20mA input

03 | Master frequency determined by RS-485Communication port

04 | Master frequency determined by potentiometr on digital keypad.

P 01 Source of Operation Command Factory Setting [ 00
00 Operation instructions determined by theDigital Keypad.
( RUNISTOP )

Operation instructions determined by the External Control

0 Terminals. Keypad STOP key is effective.

Operation instructions determined by the External Control

Setti
etings | 02| . - als. Keypad STOP key is noteffective.

Operation instructions determined by theRS-485

03 communication port. Keypad STOPkey is effective.

Operation instructions determined by theRS-485

04 communication port. Keypad STOPkey is not effective.

@ Refer to P38 toP42 for more details.

Source of Operation Command Factory Setting [ 00
00 [ Ramp to stop

Settings

01 | Coast to stop

@ This parameter determines how the motoris stopped when the AC drive
receives a valid stopcommand. As shownin Fig6-1.
00 Ramp: The AC drivedecelerates the motorto Minimum Output Freq uency
(P08) andthen stops according to the decelerationtime set in
P11 or P13.
01 Coast:The AC drivewill stop the output instantly, and the motor will
coast to stop.
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Hz Hz
Freq Freq.
Motor Motor
Speed Speed

= S Time Time
tops according Free runnin,
™ [to deceleration g to stop e
time
Operation
command ON OFF ON | OFF
Ramp Coast
Fig.6-1

@® Themode for motorstop. Usually determined by the
characteristics of loador mechanical stops.

1. Mechanicalstop. The motor must stopimmediately.
Avoidmaterial wasteor peoplesafety .It is recommende d
to set rampstop. The decelerationtime determined by

the actual sites.

2. Mechanical stop.It is recommended toset coaststop
If the motorrun without loador the loadwith biginertia.
E.g. Fan .Mixer .

Maximum Output Frequency Factory Setting | 50.00
Settings [ 50.00 to 400.0 Hz
@ This parameter determinesthe AC drive'sMaximum Output Frequency.

All the ACdrive analog inputs (0to +10V, 4 to 20mA) arescaled to
correspond to the output frequency range.

TIP

Maximum Voltage Frequency (Base Frequency)| Factory Setting | 50.00

Settings | 10.00 to 400.0Hz

@ This parameter should beset according to the rated frequency asindicated
in the motor nameplate. P04 and P03 determinethe volts per hertzratio.
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Maximum Output Voltage (Vmax) Factory Setting [220/440

220V series | 0.1 to 255.0V
380V series | 0.1 to 510.0V

Settings

@ This parameter determines the Maximum Output Voltage of the ACdrive.

The Maximum Output Voltagesetting must be smallerthan or equal to

the rated voltage ofthe motor as indicated on the motor nameplate.

Setting of P05 must be equalto or greater than setting of Mid-Point
Voltage (P07).

Mid-Point Frequency Factory Setting | 1.50
Settings [ 0.10 to 400.0Hz

@ The parameter setsthe Mid-Point Frequency of V/F curve. With this
setting, the V/F ratiobetween Minimum Frequency and Mid-Point
frequency can be determined. Setting of this parameter must be equal
to or greater than Minimum OutputFrequency (P08) and equalto orless
than Maximum Voltage Frequency (P04).

Mid-Point Voltage | Factory Setting | 10/20
220V series | 0.1 to 255.0V
380V series | 0.1 to 510.0V

Settings

@ The parameter sets theMid-Point Voltage of any V/F curve. With this
setting, the V/F ratiobetween Minimum Frequency and Mid-Point
Frequency can be determined. Setting of this parameter must be equal
to or greater than Minimum Output Voltage (P09) and equal to or less
than Maximum Output Voltage (P05).

NNl Minimum Output Frequency Factory Setting | 1.50
Settings [ 0.10 to 20.00Hz

@ The parameter setsthe Minimum Output Frequency of the ACdrive.
Setting of this parametermust be equal toor less thanMid-Point Frequency
(P06).
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Minimum Output Voltage Factory Setting | 10/20
220V series | 0.1 to 255.0V
380V series | 0.1 to 510.0V

Settings

@ This parameter sets the MinimumOutput Voltage of the AC drive. Setting
of this parameter must be equalto or less thanMid-Point Voltage (P07).

Voltage Voltage

P05

P07 P09

Frequency
P06 P03 P08 P06 P04 P03
P08 P04

Frequency

Fig.6-2 Standard V/F Curve Fig.6-3 Custom V/F Curve

Voltage
P05
P07
PO9 [t
Frequency
P08 P06 P04 P03

Fan/Pump V/F Curve

Commonly used V/Fsetting ,There havethe following3 settings. See the
below sheet 6-1.
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Application P03 P04 | POS P06 | PO7 | PO8 | P09
General Purpose 50.00 | 50.00 [ 220.0| 1.30 | 12.0 | 1.30 | 12.0
Fans and Pumps 50.00 | 50.00 | 220.0 | 25.00 | 50.0 | 1.30 | 10.0

High Starting Torque 50.00 | 50.00 [ 220.0 | 2.20 | 23.0 | 1.30 | 14.0

IR Acceleration Time 1 Factory Setting | 10.0
P 11 Deceleration Time 1 Factory Setting | 10.0
| VA Acceleration Time 2 Factory Setting | 10.0
P 13 Deceleration Time 2 Factory Setting | 10.0

Settings | 0.01 to 600.0 sec

@ P10. This parameteris used todetermine the timerequired for the AC
drive to ramp from 0 Hz to its Maximum Output Frequency (P03). The
rate is linearunless the S-Curve(P14) is “Enabled” .

@ P11. Thisparameter is usedto determine thetime required for the AC
drive to decelerate from the Maximum Output Frequency (P03) down
to 0 Hz. The rate islinear unless the SCurve (P14) is “Enabled” .

@® P12 and P13:Provide an additional Accel/Deceltime although Time 1
is the default. A Multi-Function input terminal must be programmed
to selectAccel/ orDecel/ Time2 and theterminal must beclosed to
select Accel/Decel Time 2(See P38 toP42).

In the belowdiagram, suppose the Maximum Output Frequencyis 50 Hz

(Master Freq),Minimum Output Frequency (start-up) is 1.5 Hz, and

accel/decel time 1is 10 seconds. The actual time for the AC drive to

accelerate from start-upto 50 Hzis 9.7 seconds (deceleration time is

also 9.7 seconds), can be determined by the formula.

-64-

Chapter 6 Parameters

Acceleration/Deceleration Time x

F . :
Max requency Actual Acceleration/  (Master Freq.-Min.Output Freq.)
output | _ Deceleration Time Max. Output Freq.
Freq.

Time

| |

| |

| |

| |

I I I
1 I 1

Acceleration Time ~ Deceleration Time

P10 or P12 P11 0orP13

Fig.6-4 Acceleration/Deceleration Time

Acceleration S-Curve Factory Setting | 00
Settingsl 00to 07

@ This parameter isused whenever themotor load needs tobe accelerated

or decelerated smoothly. The desiredaccel/decel effect is selectable
from 0 to 7, in whichthe larger thenumber, the greater the effect
achieved. If thedefault value of P111 DecelerationS Curve isunchanged
("0"), then P14sets bothacceleration and deceleration S-Curves. If
P111 is setto anyvalue otherthan"0",then P14 will set theacceleration
S-Curve and P111 willset the deceleration S-Curve.

Freq.

of /7
o

>« ‘4*‘ -»hﬁﬂf 'ﬂmr
«—(3) (4)

Fig.6-5 Acceleration/Deceleration characteristics
(1),(2)Disabling S curve (3),(4)enabling S curve
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Jog Accel / Decel Time | Factory Setting |1,0 sec
Settings | 0.01 t0 600.0 sec

@ This parameter sets theacceleration or decelerationtime for Jogoperation.

Jog Frequency | Factory Setting |6400Hz
Settings| 0.00 to 400.0 Hz

@® When the JOG function is activated, the AC drive will accelerate from
Minimum Output Frequency (P08) toJog Frequency (P16). Drive must
be in "stop"status for theoperator to activatethe JOG function. Likewise,

during Jog operation, other commands cannot beaccepted through the
keypad but FORWARD,REVERSE and STOP. The JOG function can
be remotely activated when the Jogterminal is closed, and if the Jog
terminal opens,the ACdrive will decelerate from Jog Frequency to
zero. The accel / decel timeis entered asJog Accel/ Decel Time (P15).
Multi-function Inputterminals (X1-X5) can also be usedto initiate
the JOG operationif so programmed.

Frequency
Jog
Freq. [ ———————77, ‘ ‘
P16 | |
| |
| |
‘ ; ; ‘ Time
—-———t
| |
Acceleration Time Deceleration Time
P15 P15
Jog operation OFF
command _I ON

Fig.6-6 Jog Operationand Acceleration/Deceleration Time
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Ist step speed output frequency Factory Setting |0.00Hz
2nd step speed output frequency Factory Setting [0.00Hz
3rd step speed output frequency Factory Setting |0.00Hz
4th step speed output frequency Factory Setting |0.00Hz
5th step speed output frequency Factory Setting [0.00Hz
6th step speed output frequency Factory Setting |0.00Hz
7th step speed output frequency Factory Setting |0.00Hz
Settings | 0.00 to 400.0Hz

Multi-Function Input Terminals (refer toP39 to P42)are used toselect
Multi-Step speeds. Thedesired speed frequenciesare entered in P17
to P23. When the associated multifunction input terminalis closed,
drive will runat one ofthese specific frequencies.

Multi-step speeds (P17to P23), P78,P79, and P81 to P87; areused
for multi-step motion control, which is executedin anorderly manner,
similar to aPLC program.

Reverse Operation Inhibition Factory Setting | 00

00 Enable REV operation
01 Disable REV operation

Settings

This parameter isused to disablemotor rotation inreverse.

Over-VoltageStall Prevention Factory Setting [390/780
00 Disable

Settings| 220V series | 330-450Vdc

380V series | 660-900Vdc

During deceleration, the DC busvoltage may exceed its maximum
allowable value dueto motor regeneration. When this functionis
enabled, the AC drive willstop decelerating, and maintain a constant
output frequencyto prevent fromover-voltage tripping. Drive will
resume deceleration whenthe voltage drops below thesetting for P25.
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@ In applications whereinertia is low, over-voltage during

deceleration wouldnot occur. When inertia ishigh, the

@ ACdrive will automatically extend the deceleration

TIP period. Ifa faster stopis needed, then a dynamic brake
resistor should beused.

DC bus voltage

Over-voltage
detection
level

time

output
Freq.

time

Fig.6-7 Over-voltage StallPrevention

Over-Current Stall Prevention duringAcceleratior{ Factory Setting | 150%
20 to 200%
00 disable

Settings

@ Asetting of 100% s equal tothe Rated OutputCurrent of thedrive.
Under certainconditions, the AC drive outputcurrent may increase
abruptly, and exceedthe value specifiedby P26. This is commonly
caused by rapid acceleration orexcessiveload onthe motor. When
this functionis enabled, the AC drive will stop accelerating and
maintain a constantoutput frequency.Drive will resumeaccelerating
only after thecurrent drops below the setting forP26.
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Over-Current Stall Prevention during Operation | Factory Setting | 150%
20 to 200%
00 disable

Settings

@ During a steady-state operationwith the motorload rapidly increasing,
the AC driveoutput current mayexceed the limit specified inP27.
Whenthis occurs, the output frequency willdecrease to maintain a
constant motor speed. Thedrive will accelerate to the steady-state
output frequency only when theoutput current dropsbelow the setting
for P27.

Output current output current
over-current over-current
detection d i
level i level /
P27
time time
output
frequency

output
fres \/7

Over-current Stall Prevention Over-current Stall Prevention
during Acceleration time during Operation time

Fig.6-8 Over-current StallPrevention during Acceleration

DC Braking Current Level Factory Setting | 00
Settings[ 00 to 100%

@ This parameter determinesthe amount of DC Braking Current applied

to the motorduring startingand stopping. When setting the DCBraking
Current, please notethat 100% correspondsto therated current ofthe
AC drive.It is recommendedto start with a low DC Braking Current
level and then increase ituntil proper holdingtorque has beenattained.
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Factory Setting | 0.0

DC Braking Time during Start-up
Scttingsl 0.0 to 5.0 sec
@ This parameterdetermines the duration for the DC Braking Current

applied during starting. DC Braking isapplied until the Minimum
Frequency is reached.

DC Braking Time during Stopping
Settings| 0.0 t0 25.0 sec
@ This parameter determinesthe duration for the DC Braking voltage to

be appliedduring stopping. Ifstopping with DC Braking isdesired,
then P02 mustbe set toRamp to Stop (0.0).

Start-Point for DC Braking
Settings[ 0.00 to 60.00Hz

@ This parameter setsthe frequency atwhich the DC Braking will begin

Factory Setting | 0.0

| Factory Setting | 0.0

during deceleration.DC braking startfrequency will start from the
lowest frequency when the settingis less thanthe Minimum output
frquency(P08)

Master
Frequency
Min. output fStalg)tépoint
or
Frea ¢P31 braking
|< »1 time(s)
P29 P30
Operation

command

ON OFF

“A DC Braking Current %
v P28

B

Fig.6-9 DC Braking fuctron
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/o )

® DC Brakingduring starting isused for loads that may
move before the ACdrive starts, suchas hoists andcranes.
Theseloads may alsobe moving inthe wrong direction.

Under such circumstances, the DC Braking canbe used to
hold the load in positionbefore applying aforward motion.
TIP @ DC Braking during stoppingis used tostop faster than the

ramp-to-stop or to hold astopped load inposition. A dynamic
brake resistor may beneeded in orderto stop loadsof high
\ inertia.e.g.winding machine, cuttingmachine. J

Momentary Power Loss Operation Selection Factory Setting | 00

00 | Operation stops after momentary power loss

o1 Operation continues after momentary power loss Speed
Settings search starts with the Master Frequency referencevalue

Operation continues after momentary power loss

02

Speed search starts with the min frequency

Maximum Allowable Power Loss Time
Settingsl 0.3 to0 5.0 sec

@ After a powerloss, the AC drive willresume operation only ifthe power

| Factory Setting |2AO sec

loss duration isshorter than thetime defined by P33. Ifthe Maximum
Allowable PowerLoss Timeis exceeded, the AC drive output is then
turned off.

Base-Block Time for Speed Search
Settingsl 0.3 to 5.0 sec

@ When a momentarypower loss is detected, the AC drive will stop its

Factory Setting |0.5 sec

output and will wait duringa specified timeinterval called Base Block

(entered in P34)before resuming operation. Setting of this parameter
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should makethe residual outputvoltage due toregeneration almost
zero, before thedrive resumes operation.

@ This parameteralso determines thesearch time when performing
external Base-Block and Fault Reset (P72).

Maximum Current Level for Speed Search | Factory Setting | 150
Settings[ 30 to 200%

@ Following apower failure, the AC drive will startits speed search

operation only if the outputcurrent is greater than thevalue determined
by P35. Whenthe output currentis less thanthat of P35,the AC drive
output frequency isat a "speedsynchronization point"and will accelerate
or decelerate backto the operating frequency at whichit wasrunning
prior to thepower failure.

Allowable Max. Power Loss Time Allowable Max. power loss time

gt [*P53 ] T
ower —‘

speed synchronization
detection p32=2

Speed search starts with
minimum output frequency __—>—
|€— »‘ >
Sulttplﬁ ‘ Baseblock ‘ Baseblock —
oltage Time
P34 P34
>
speed search

P32=1
Output _ speed search starts with
Power the Master Frequency

Fig.6-10 Momentary PowerLoss Operation Function

Upper Bound of Output Frequency Factory Setting | 400
Settings[ 0.10 Hz to 400.0 Hz

@® The Upper/LowerBounds help preventoperation error and machine

damage.If the Upper Bound of OutputFrequency is 50Hz and the
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Maximum Output Frequency is 60Hz,the Maximum Output Frequency
will belimitedto SOHz.Setting ofthis parameter must beequalto or

greater than the Lower Bound of OutputFrequency (P37).

Lower Bound of Output Frequency
Settingsl 0.00 Hz to 400.0 Hz

@ Sectting of this parametermust be equalto or lessthan the UpperBound

| Factory Setting | 400

of Output Frequency.

If theLower Boundof Output Frequency is 10Hz, and the Minimum
Output Frequency (P08)is set at1.0Hz, thenany command frequency
between 1-10Hz will generate a 10Hzoutput from thedrive.

output frequency
P36
P37
Input Freq.
Multi-function Input Terminal (X1,X2) Factory Setting | 00

00 [ X1: FWD/STOP, X2: REV/STOP
Settings| 01 | X1: RUN/STOP,X2: REV/FWD
02| X1, X2, X3: 3-wire operation control mode

00: Two Wireoperation 1,See thesheet 6-2 andPig 6-11.
01: Two Wireoperation 2,See thesheet 6-2 andPig 6-11.
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Sheet 6-2 Two wire command operation sheet

Chapter 6 Parameters

Settings|

Function

Description

00

No Function

Output OFF (N.O.)

Switch status Two Wire operation 1 Two Wire operation 2
K1 K2 Operation Command 1 Operation Command 2
OFF OFF RUN STOP

ON OFF FWD FWD
OFF ON REV STOP

ON ON STOP REV

@® SWITCH ON ison . SWITCH OFF is OFFE.

K1 X1 K1
K2
K2 X2
K3
GND

Fig.6-11 Two wire control 1/2
02: Three Wire control

Fig.6-12 Three wirecontrol

See Pig 6-12. X3 isthree wire operationcontrol stop terminal

Kl————FWD
K2————REV
K3————STOP

@ When the "2" settingis selected forP38. The valueis P39 willbe ignored .

Multi-function Input Terminal (X3) Factory Setting | 05
Multi-function Input Terminal (X4) Factory Setting | 06
Multi-function Input Terminal (X5) Factory Setting | 07
Multi-function Input Terminal (X6) Factory Setting | 08

Settings| 00 to 32

01 (enabled when
running) When it is setto 01 or 02,AC driveoutput will stop
immediately. Ifthere is start signalafter stopping,
Output OFF (N.C.) | the output will startfrom the minimum frequency.
02 | (enabled when
running)
Parameter values 3 and4 program Multi-Function
External Fault Input Terminals: X1,X2 (P38), X3 (P39),X4
03 N0y (P40), X5 (P41) orX6 (P42) to beExternal

Fault (E.F.)inputs.

Note: When anExternal Fault input signalis
received, the AC drive output willturn off,
drive will display "E.E" on Digital Keypad,

04 External Fault and the motor willcoast. Normal operation
(N.C) can resume afterthe External Faultis cleared
and the AC drive is reset.

When an External Faultinput signal is received.

E.g. the drive will display EF ,OH ,0C .OV ect.

05 External Reset The External Reset hasthe same function asthe
Reset key on theDigital keypad. It willreset the
drive after a fault.
. These three inputs selectup to seven multi-step
06 Multi-Step Speed speeds defined by P17to P23 as shownin the
Command 1 . . .
following diagram. It canreach to multi-step
speeds if main speedconnect to jog.

P78 to P87 canalso control output speedby

. Multi-Step Speed programn?ing the AC drive's ir?ternal PLCfunction.
7 The terminal control forMulti-step speed . Refer

_74.

Command 2

to Sheet 6-3.
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Settings|

Function

Description

08

Multi-Step Speed
Command 3

Multi-Step| Multi-Step | Multi-Step
Speed Speed Speed Selection for
Command | Command | Command Multi-Step

2

Zero Multi-step speed.
The running frequency
can be set by the main
master frequency .

OFF OFF OFF

1st Multi-step speed.
The running frequency
can be set by P17.

OFF OFF ON

2nd Multi-step speed.
The running frequency
can be set by P18.

OFF ON OFF

3rd Multi-step speed.
The running frequency
can be set by P19.

OFF ON ON

4th Multi-step speed
The running frequency
can be set by P20.

ON OFF OFF

Sth Multi-step speed.
The running frequency
can be set by P21.

ON OFF ON

6th Multi-step speed.
The running frequency
can be set by P22.

ON ON OFF

7th Multi-step speed.
The running frequency
can be set by P 23.

ON ON ON

Note: Off standsfor the Multi-step inputterminal
and COM switch on.
On Stands for theMulti-step input terminal
and COM switch off .

Settings

Function

Description

09

Jog Operation

Jog operation will runwhen the inverter stop
completely . Can changethe direction when jog
operation run . andthe key STOPon the keypads
is available .The motorwill stop according tothe
deceleration time when theexternal terminal switch
off.

Accel/Decel Speed
Inhibit

Parameter value 10 programsMulti-Function
Input Terminal: X1,X2 (P38), X3 (P39),X4 (P40),
X5 (P41) or X6(P42) for Accel/Decel Inhibit.
After receiving this command,the ACDrive stops
accelerating or decelerating andmaintains a
constant speed.
Frequency Master Frequency

Decel

Accel inhibit inhibit

Accelinhibit Decel
eoel Inhibt inhibit

Actual operation frequency

Time
Mx-GND oN oN oN oN
Operation l

mmand on ] orF
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First or Second
Accel/Decel Time
Selection

Parameter value 11programs a Multi-Function
Input Terminal: X1,X2 (P38), X3 (P39),X4
(P40), X5 (P41) or X6 (P42) forselecting the
First or SecondAccel/Decel time. (Refer toP10

to P13.)
SB-——— Mx "Close": 2nd Accel/Decel
Mx set 11 "Open": 1stAccel/Decel
GND

Frequency

Master
Frequency

Xx-GND

operation [ on
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Function

Description

Chapter 6 Parameters

External Base Block
(N.O.)

(Normally Open
Contact Input)

External Base
Block (N.C.)
(Normally Close
Contact Input)

Parameter values 12, 13 program Multi-Function
Input Terminals:X1,X2 (P38), X3 (P39),X4
(P40), X5 (P41) or X6 (P42) forexternal Base
Block control. Value 12 is fornormally open (N.O.)
input, and value 13is for a N.C.input.

B.B.(N.O)

st by 12 | XX "Close": Operation available.

B.B.(N.C)

o0 Xx "Open*:Operation available
lsettingby 13

ND

Note: When aBase-Block signal is received,the
AC drivewill stop all outputand the motor
will coast. Whenbase block control is
deactivated, the AC drive will startits speed
search function and synchronizewith the
motor speed, and thenaccelerate to the
Master Frequency.

Allowable max. power loss time

External
b P33
signal
- Speed synchronization
pPa2=1 detection

Output Speed search starts with the

frequeney” P eterencevalue N

Output ‘<—*—’

Voltage Lowvoltage P34

Capacitor —> Min. base-block time

discharge @—

el
Lowvoltage Speed search operation

Settings Function Description
Parameter value 16 programs Multi-FunctionInput
16 | Run PLC Program Terminal: X1,X2 (P38),X3 (P39), X4 (P40),

17

Pause PLC Program|

X5 (P41) or X6 (P42) to enable the AC drive internal
PLC program. Parameter value 17programs an input
terminal to pause the PLCprogram.

PLC operation
O———— Xx "Close": Run PLC.
setting by 16

50 Xx "Open":Pause PLC
lsetting by 17

GND

Note: P17 to P23, P78,P79, P81 to P87

define the PLC program.Another related function
is "30 One-Shot PLC Run".It can be set touse a
not-latched contact as the runsignal.

Increase Master
Frequency

Decrease Master
Frequency

Parameter values 14, 15 program theMulti-Function
Input Terminals: X1,X2(P38), X3 (P39), X4

(P40), X5 (P41) or X6 (P42)to incrementally increas
decrease the Master Frequency each timean input is

received.
e
Xx "Close": Freq. will increase
setting by 14 by ohe unit
DOWN

Xx "Open":Freq. will decrease

setting by 15 by one unit.

GND

=

Counter Trigger
Signal

Parameter value 18 programs Multi-FunctionInput
Terminal: X1,X2 (P38),X3 (P39), X4 (P40),

X5 (P41) or X6 (P42)to increase the AC drive's
internal counter. Whenan input is received, the
counter is increased by 1.

Trigger

Q0= Xx counter value increase by
18 counter 1when closed.

trigger signal
input.

GND

Note: The Counter Trigger input can be connected
to an external Pulse Signal Generator when
counting a processstep or unit ofmaterial.
See the diagrambelow. -

] m >«

Indication value [
(Pea=1)
Counter rigger signal
Multi-function input terminal
(P38to P42=18) > le2ms

The trigger timing

Signal outputwith P97 (P97=3) can'tbe less than
counter value s attained. (P45/46=13) 2ms.(<250Hz)
Signal output with Pr.96  (P96=5)

counter value s attained, (P45/46=14)
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Settings|

Function

Description

Settings| Function Description
Parameter value 19 programs Multi-FunctionInput
Terminal: X1,X2 (P38),X3 (P39), X4 (P40),
X5 (P41) or X6 (P42)to reset the counter.
Reset counter
19 Counter Reset —G0——— Xx "close": reset counter.

19 reset the
counter value,|

Second Source for

This function is used withP142 to select a different

Enter value (20) to disable any Multi-Function Input
Terminal:X1,X2 (P38), X3(P39), X4 (P40),
X5 (P41) or X6 (P42)

20 No Function Note: Purpose of this functionis to isolate unused
Multi-Function Input Terminals. Any unused terminals
should be programmed to 20to insure they have no
effect on drive operation.

RESET Command
2Ll no
5, | Control source: Enter values 22, 23, or24 to set the controlsource to
External Terminal | pe the external terminals, keypador communication
Control source: respectively. This settingis used to create functions
23 Keypad for manual/auto, and remote/near-end control. When
Control source: these three functions are usedat the same time, the
24 c R priority is 22-1/0 > 23-Keypad >24-Communication.
ommunication
This function will disable thewrite function and all
Parameter Lock the content of read are0. The application is for
25 (Write disable, customer having a key tocontrol the operator to
Read is always 0) p‘lodify parameters or modify theparameter by
improper use.

26 PID Disable (N.O.)| This function pause the PIDcontrol. It is commonly
used for manual operation orfunctiontesting, and to

27 PID Disable (N.C.)| recover the PID function whenthe system is normal.
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28 Frequency frequency source for control.
Command
This function has top priorityto set the direction for
running (If "P24 inhibit REV function" is not set).
Forward (contact is| No mater what the presentdirection of run is, the
29 open) / Reverse contact N.O. is forward andthe contact N.C. is
(contact is close) reverse, once this function isset. The requirement for
setting direction is P24 >setting 29 of P39-P42
>P38.
30 One-Shot PLC Run
This function is used withparameters P149 to P151.
. The position where ACdrive stops will be regarded
Index Input S 1
31 naex iput SIENAL | o< the zero position andit will move to theangle that
P150 sets.
12 Virtual Timerlnput This function is for countingat the speed of the

output frequency.

Note: The settings 00~321in P39 toP42 canbe usedto set multi-function
terminals (X3-X6) but thesettings cannot be used repeatedlyatthe
same time (besidessettings 20).

Analog Output Signal AFM

Factory Setting 00

Settings

00 | Analog Frequency | 0 to Maximum Output Frequency

01 | Analog Current

0 to 250% of the rated AC drive current

02 | Feedback Signal

0to 100%

03 | Output Power

0 to 100% of the rated outputfrequency

@ This parameter selectsif the OutputFrequency, Current, PID feedback

or Output Powerwill be the outputsignal on the AFM terminal (0 to
10VDC).
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AFM Analog Output Gain

Factory Setting | 100

Settings

00 to 200%

@ This parametersets the voltagerange of theanalog output signal on
output terminal AFM.

AFM

GND

AFM GND

[/

(\) [/

Analog Frequency Meter

+)T\_

=]

+)<\_

©

Analog Current Meter

Multi-function Output Terminal Y1 (Photocoupler output) | Factory Setting | 00

Multi-function Output Terminal Y2 (Relay output)

Factory Setting 07

Settings | 00 to 24

Settings Function Description
00 AC Drive Terminal output isactivated when there is power
Operational output from drive.

01

Maximum Output
Frequency Attained

Terminal output isactivated when the AC drive
attains Maximum Output Frequency.

02

Zero speed

Terminal output isactivated when Command Frequency
is lower than the Minimum Output Frequency.

03

Over-Torque
detection

Terminal output isactivated when over-torque is
detected. Parameter P61 determines the Over-
Torque detection level.

04

Base-Block (B.B.)
Indication

Terminal output isactivated when the AC drive
output is shut-off by theexternal Base-Block.
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Settings| Function Description
05 Low-Voltage Terminal output isactivated when low voltage is
Indication detected.

AC Drive Operation|

Terminal output isactivated when the operation of

06 Mode AC Drive is controlled by External Control Terminals.
07 Fault Indicati Terminal output is activated when certain faults occur
ault Indication (oc,ov, oH, oL, oL1, EE cF3, HPF, ocA, ocd, ocn, GF).
08 Desired Frequency | Terminal output isactivated when the desired
attained frequency (P47) is attained.
09 PLC Program Terminal output isactivated when the PLC program
Running is running.
10 PLC Program Step | Terminal output isactivated for 0.5 sec. wheneach
Completed multistep speed is attained.
1 PLC Program Terminal output isactivated for 0.5 sec. whenthe
Completed PLC program cycle has completed.
12 PLC Operation Terminal output isactivated when PLC operation is
Paused paused.
Terminal output isactivated when the terminal will
13 Top COuntValuc switch on when the counteris equal to the settingof
Attained parameter P96
Prelimi c Terminal output isactivated when the terminal will
14 Vrellm;\nary zunter switch on when the counteris equal to the settingof
alueAttaine parameter P97
Warning (PID
Is feedback loss, The contact will be "close"when PID feedback
communication loss or communication is error
error)
16 Below the Desired | The contact will be "close" when output frequency

Frequency

is less than desired frequency P47.
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Settings| Function Description
17 PID supervision The contact will be "close"when PID offset exceeds
P the setting of P126 andP127.
The contact will be "close"before over voltage. It
Over Volt
18 suveerrviosijfe will be activated at 370Vdcin 220V series and at
P 740Vdc in 380 serics.
Over Heat . R R .
19 supervision The contact will be "close"before 90°C.
20 Over Current stall | The contact will be "close"before exceeding the
supervision setting of P26/P27.
21 Over Voltage stall | The contact will be "close"before exceeding the
supervision setting of P25.
22 Forward command | The contact will be "close"with forward command.
23 Reverse command | The contact will be "close"with reverse command.
24 Zero Speed (Includes| The contact will be "close"when the setting
Drive Stop) frequency is less than min. frequency or drive stop.

Desired Frequency Attained

| Factory Setting | 00

Settings | 0.00 to 400.0 Hz

@ This parameter allows monitoringa certain frequencyand then activates

one of theMultifunction output terminals (P45 or P46 set to 8) when

that frequency isachieved.
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Freq.
Detection range Detection
Max. Output B 9€.& range
Freq. Bz, Ny Az
Desired Freq. X... Detection
P47 U range
-2Hz
Preset Freq Time
Attained
Indication
Pasto  OFF ON OFF
P46
Desired Freq.
Attained o ON OFF

P45 & P46

Fig.6-13 Desired Freq.Attained & Preset Freq.Attained

Adjust Bias of External Input Frequency | Factory Setting | 0.0

Settings | 0.00 to 100.0%

This parameter provides afrequency offset whenthe source offrequency
command is theanalog input.

Potentiometer Bias Polarity | Factory Setting | 00

00 | Positive Bias

Settings
1 | Negative Bias

This parameter setsthe potentiometer Bias Frequency to be positive
or negative.

Potentiometer Frequency Gain

Settings | 0.10 to 200.0%

| Factory Setting | 100%

This parameter setsthe ratio ofanalog input vs frequency output.

Potentiometer Reverse Motion Enable | Factory Setting | 00

) 00 | Reverse Motion Disabled in negative bias
Settings

01 [ Reverse Motion Enabled in negative bias

P48 to P51 areused when thesource of frequency command is theanalog
signal (0 to+10V DC or4 to 20mADC). Refer tothe following examples.
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Example 1:

Set P00=01 tocommand frequency withthe potentiometer on keypad or
P00=02 (4 to20mA currentsignal) potentiometer/current sig nal of external
terminal.

Max.
Output P03
Freq.
S : Factory Settings
P03=50Hz Max. output Freq.
25H : P48=00% bias adjustment
z : P49=0 bias polarity
: P50=100% pot. freq. gain
P51=0 REV disable in negative bias
OHz

ov 5V 10V
4mA  12mA  20mA

Fig.6-14 External analogsignal control 1

Example 2:

A Bias Adjustment (20% of 50Hz) determinesthe OutputFrequency to
be 10 Hzwith the potentiometerset at 0Vas shown. Notice that the entire
V/F is transposed accordingly. Ananalog inputvoltage0-10V (or current
4-20mA) would setfrequency as 0-50Hz.Once the Maximum Output
Frequency is reachedany further increase on the potentiometer will not
increaseoutput frequency (If you wantto use therange of 50Hz, please
refer to theexample 3).

Chapter 6 Parameters

Example 3:
The whole scaleof the potentiometermay be usedas desired.In addition
to the signals0 to 10Vand 4 to20mA, other popularvoltagesignals include
0 to 5V, 20 to4mA orthat under 10V.

Max.

Output po3

Freq

Bias

BOHZE - ovveeieeieaeiiinn, .

10Hz

Adjustment

-2V 0Hz ov

10V

XV 4mA

20mA

Factory Settings
P03=50Hz Max. output Freq.
P48 =25% bias adjustment

P49=0 bias polarity
P50=80% pot. Freq. gain
P51=0 REV motion disable in negative bias

_ 1oV % = 809
Ps0= 10 X 100% = 80%

Negative bias:
50-10Hz _ 10-0Hz
10V
- 100 _
V= 20 - 25V

P48=%X100%=25%

Fig.6-16 External analogsignal control 3

Example 4:
This example showshow to use Gain to set apotentiome ter range of 0 to 5
Voltsfor 0-50 Hz. As anoption, you alsocould set P03 =100Hz.

Max.

Output P03

Freq

Gain adjustment

Max.
Output P03
Freq
S0HzZ| oo Factory Settings

P03=50Hz Max. output Freq.

50Hz| - Factory Settings

P03=50Hz  Max. output Freq
P48=0.0%  bias adjustment

25Hz P49=0 bias polarity
P50=200% pot. freq. gain
P51=0 REV motion disable in negative bias

P48=20%  bias adjustment
P49=0 bias polarity
Bias 10HZL/ P50=100% pot. freq. gain
Adjustment}: P51=0 REV disable in negative bias

Calculation of gain

OHz OV % 10V
4mA  12mA  20mA

Fig.6-15 External analogsignal control 2
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P50=(% )X100% = 200%

Fig.6-17 External analogsignal control 4
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Example 5:
In this example,a 5 Hz(10% of 50Hz) negative biasis used. Thissetting

is used toprovide a noisemargin (1Vin this example)in noisy environments.

Note that thetop frequency isreduced to 45 Hz.

Max.

Output po3

Freq. 50Hz Factory Settings

45Hz P03=50Hz M‘ax oqtput Freq

P48=10.0% bias adjustment
P49=1 bias polarity
P50=100% pot. freq. gain
P51=0 REV. motion disable in negative bias

NegativeOHZ -
bias 5Hz 3°0 1V 1ov

Fig.6-18 External analogsignal control 5

Example 6:
This example alsouses negative biasand includes apotentiometer frequency
gain to allowthe ACdrive to reachthe Maximum OutputFrequency.

Max.
Output po3
Freq. Bias adjustment
S0Hz| e Factory Settings
---------- - P03=50Hz Max. output Freq
P48=10.0% bias adjustment
P49=1 bias polarity
P50=111% pot. freq. gain
P51=0 REV. motion disable in negative bias
OHz|." / : . .
Negative 5 Calculation of gain
bias 5. 5Hz 17 ¥ 10V psg=y 0¥ )X100%=111%

Fig.6-19 External analogsignal control 6
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Example 7:

In this example, the potentiometer isprogrammed toruna motorin forward
or reverse direction. The motor willidle when the potentiometer is setat
the scale mid-point. Please note thatthis adjustment will disable the
external FWD andREV controls.

P03 |, Max.Output Freq.
50HZ ......... 3
: Factory Settings
25Hz |z
P03=50Hz Max. output Freq.
P48=50% bias adjustment

oV OHz :

: : 10V P49=1 bias polarity
125Hz P50=200% pot. freq. gain
: P51=1 REV motion disable in negative bias
o] 50Hz

Fig.6-20 External analogsignal control 7

Example 8:
This example showshow to setup the "anti-slope", which isan inversely
proportional variation of frequency to theinput analog signal,required
for some applications inprocess control. A sensorwill generate alarge
signal (such as20mA or10V) and the AC Drive will slow orstop.

Max.

Output P03
Freq.

Factory Settings

P03=50Hz Max. output Freq.
P48=100% bias adjustment

P49=1 bias polarity
P50=100% pot. freq. gain
P51=1 REV. motion enable in negative bias

ov 5V 10v
4mA  12mA 20mA

Fig.6-21 External analogsignal control 8
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Motor Rated Current Factory Setting | FLA
Settings| 30.0% FLA to 120.0% FLA

@ Factory setting isthe AC drive rated current. When settingthis parameter,
just input the motor rated currentvalue without any calculation.

@ Use the followingcriteria to determinethe setting of this parameter:
no-load current <rated current of motor < rated current of AC drive.
You can usethis parameter tolimit the outputcurrent to the motor as
to prevent overheat.

Motor No-Load Current
Settings | 00%FLA to 99%FLA

@ The rated current ofthe ACdrive means 100%. Setting of this parameter
affects the slipcompensation. The settingvalue must besmaller than
the motorrated current settingin P52. (thisparameter displays the
value of actual current.)

Torque Compensation
Settings| 00 10 10

@ This parameter forces the AC drive to increase itsvoltage output during
start-up in orderto obtain ahigher initial starting torque.

Slip Compensation Factory Setting | 00
Smungq 0.00 to 10.00

@ This parametercan be usedto compensate motorslip. Although no
linear, Whenthe output currentof the AC driveis greater thanthe
motor no-loadcurrent (P53),the ACdrive will adjustits output frequency
according to thisparameter.

Factory Setting |0.4*P52

| Factory Setting 00

Reserved Factory Setting | --

Rated Current Display of the AC motor drive Factory Setting | --

Settings | Read Only
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@ P57 displays therated current ofthe ACmotor drive. By reading this
parameter the usercan check ifthe ACmotor drive iscorrect.

Electronic Thermal Overload Relay Selection Factory Setting | 02

00 | Standard Motor (self cool motor)

Settings | 01 | Inverter Motor (auxiliary cool fan on motor)

02 | Inactive

@ This functionis used tolimit the outputpower ofthe AC drive when
powering a "self-cooledmotor" at lowspeed.

Electronic Thermal Motor Overload Factory Setting | 60
Settings | 30 to 300sec

@ The parameter determines thetime required toactivate the I't elect ronic

thermal motor overloadprotection. The graphbelow showsI’t curves

at 150% outputpower for 1 minute.

Operation
time(min)

5

\ 60HZ or more
’ \ \K 50HZ
\ /\V 5Hz
, WO

\ \\\:- Load

™ fa¢tor
e o)
0 20 40 60 80 100120 140 160180 200

Fig.6-22 Tt Protection action
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m Over-Torque Detection Mode Factory Setting 00
00 | Over-Torque detection disabled.

Enabled during constant speed operation until the allowable

O] ime for detection (P62) elapses.

Settings | 02 | Enabled during constant speed operation and halted after detection.

Enabled during acceleration until the allowable time for

03 detection (P62)elapses.

04 | Enabled during acceleration and halted after detection.

Over-Torque Detection Level Factory Setting | 150%
Settings | 30 0 200%

@ Asettingof 100%is proportional to the Rated Output Currentof the
drive.This parameter sets the Over-Torque Detectionlevelin 1%

increments. (The AC drive ratedcurrent is equalto 100%.)

Over-Torque Detection Time
Settings[ 0.0 to 10.0sec

@ This is theduration for over-torquedetection. When theoutput current

| Factory Setting |O.lsec

is larger than the overtorque detection level (P61), anover-torque
condition exists andthe detection time (P62) is timed-out. Any ofthe
multi-function output terminalsset to indicateover-torque, will then
close. (Please referto P45 and P46)

Loss of ACI (4-20mA)
00 | Decelerate to 0 Hz

| Factory Setting 00

Settings | 01 | Stop immediately and display "EF"

02 | Continue operation by last frequency command
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m User Defined Function for Display Factory Setting | 00
00 | Displays AC drive output frequency (Hz)

01 | Display User-defined output Frequency (H*P65)

02 | Output Voltage (E)

03 | DC Bus Voltage(u)

04 | PV (i)

Settings | 05 | Displays the value of the internal counter (c)

06 | Displays the setting Frequency (F)

07 | Displays the parameter setting (P)

08 | Reserved

09 | Output Current (A)

10 | Display program operation (0. xxx), Fwd, or Rev

@ The parameter canbe set todisplay the user-definedvalue. (where v
=HxP65)

Coefficient K
Settings [ 0.01 to 160.0

@ The coefficient Kdetermines the multiplying factor for the user-defin ed
unit.
The display valueis calculated as follows:
Display value =output frequency X K

@ The display window is onlycapable of showing four digits, yetyou
could useP65 tocreate largernumbers. The display windowsuses
decimal points to signifynumbers up to threedigits asillustratedin
next page:
If it display "9999". the actual value is 9999.1fit display "9999.".the
actual value is the display value X10=99990.If it display"999.9". the
actual value isthe display value X100=999900.

Communication Frequency Factory Setting | 0.00
Settings| 0.00 to 400.0 Hz

@ This parameterdefines the Master Frequency when the AC drive is
controlled by thecommunication interface.

Factory Setting | 1.00
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P 67 Skip Frequency 1 Factory Setting | 0.00

| Sl Skip Frequency 2 Factory Setting | 0.00

| ' Skip Frequency 3 Factory Setting | 0.00
Settings | 0.00 to 400.0 Hz

@ These three parametersdetermine the three Skip Frequencies thatin
conjunction with P70,Skip Frequency Band, willcause the AC drive
to skip operatingin each frequencyband. Note:P67 >P68 > P69.

Skip Frequency Band Factory Setting | 0.00
Settings | 0.00 to 20.00 Hz

@ Thisparameter determines the frequency band for a given Skip
Frequency. Half of the Skip Frequency Bandis above the Skip
Frequency andthe other halfis below.Programming this parameter
to 0.1 disablesall skip frequencies.

output
freq.
P67
pes Adjustable
range
P69
0
Speed command
freqency
Decelerating
skip freq. Y. Y P70
set point Freq. to
be jumped

Accelerating

Fig.6-23 Skip frequency setting

-94.

Chapter 6 Parameters

PWM Carrier Frequency Factory Setting | 15
Scttingsl 01 to 15 (1KHz to 15KHz;vector control IKHz~9KHz)

Note: 1-9kHz insensorless vector controlmode

@® Theparameterdefines the carrier frequency of the PWM (Pulse-
Width Modulated) output.

: Electromagnetic
Carrier . . . Heat
Frequency Acoustic Noise | Noise,Leakage Dissipation Interference
Current
1KHz Significant Minimal Minimal Minimal
15KHz Minimal Significant Significant Significant

@ From the above table,we see thatthe carrier frequency of PWM output
has a significantinfluence onthe electromagnetic noise, heat dissipation

of the AC drive, andthe acoustic noiseto the motor.

Auto Restart Attempts After Fault Factory Setting 00
Settings | 00 to 10

@® When thisparameter is enabled (set different tozero), the AC Drive

will restart/reset automaticallyup to 10times after the occurrence of
certain type offaults (over-current OC,over-voltage OV). Ifenabled,
the AC drive willrestart on "speedsearch", which beginsat Master
Frequency. Settingthis parameter to 0 will disablethis operation. To
set the faultrecovery time aftera fault, please seebase-blocktime for
speed search (P34).
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| R Present Fault Record Factory Setting 00
| /W Sccond Most Recent Fault Record Factory Setting 00
| Al Third Most Recent Fault Record Factory Setting 00
00 | no fault occurred
01 | Over-current (oc)
02 | Over-voltage (ov)
03 | Overheat (oH)
04 | Overload (oL)
05| Overload 1 (oL1)
06 | External Fault (EF)
07 | CPU failure 1 (CF1)
08 | CPU failure 3 (CF3)
09 | Hardware Protection Failure (HPF)
Settings | 10 | Over-current during acceleration (OCA)
11 | Over-current during deceleration (OCd)
12 | Over-current during steady stateoperation (OCn)
13 | Ground fault or fuse failure (GFF)
14| Low voltage (not record)
15| 3 Phase Input Power Loss
16 | CPU Failure (CF2)
17 | External Base-Block (bb)
18 | Overload 2 (0L2)
19 | Auto Adjustable accel/decelfailure (cFA)
20 | Software protection code (codE)
) [ Parameter Lock and Configuration Factory Setting 00
00 | All parameters can be set/read
01 | All parameters are read-only
Settings |02-08| Reserved
09 | Resets all parameters to S0Hzfactory defaults
10 | Resets all parameters to 60Hzfactory defaults
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@ This parameterallows the userto reset thedrive to factorysettings.
Can setparameter to 01 or 08 toavoid person changethe parameter
setting by disoperation, when action abnormal by parameter fault or
change. Can set the parameter to 09(factory setting) then adjust again.

@® When P76 setto 08.key boardlocked. Allparameter \
can't amend.
Need unlock thekeyboard if wantamend parameter.

@ Waysbelow;
1. Outage ofinverter till nodisplay.
Tip 2. Hold "ENTER"key then supply power. After 30

3. Set P76 parameter to 00. J

seconds and see P00 then letgo.

Time for Auto Reset the Restart Times after Fault | Factory Setting | 60.0
Settingsl 0.1 to 6000.0 sec

@ Ifthereis nofault inthe period ofthis setting, it willreset the rest restart
times that usedafter fault tothe setting ofrestart times.

PLC Operation Mode

Factory Setting 00

00

Disable PLC operation

01

Execute one program cycle

02

Continuously execute program cycles

Settings
¢ 03

Execute one program cyclestep by step (separatedby "STOP")

04

Continuously execute program cycles stepby step (separated
by "STOP")

@ The parameter applicationcan used tocontrol the runningprocess of

small machine. Food ProcessingMachine, washing equipment. And
can replace the control line oftraditional relay .switch and timer
There are lotsof setting while usethis function. Andcan't make any
mistake. Please seebelow sample carefully:
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Example 1: Execute one cycle of the PLC program. Its relative parameter
settings are:

@ P17~P23:1stto 7thstep speed (setsthe frequency foreachstepspeed)

@ P38~P42:Multi-function input terminals(program one multi-function
terminal for PLCauto operation(16)).

@ P45~P46: Multi-Function Output Terminals: program a Multi-Function
Output Terminal for PLC operation indication (09),one cyclein PLC
auto mode (10)or PLC operation fulfillment attainment (11).

@ P78: PLC mode.

@ P79: Direction ofoperation for Master Frequency and 1st to 7th step
speeds.

@ PRI to P87:operation time settingof MasterFrequencyand 1st to 7th
step speeds.

Note: The following diagramshows one complete PLC cycle. To restart

the cycle, turn the PLC Program inputoff and thenback on.

Frequency
somgh — — ——— —— PI7=100z P42=16 PSI=1.0
PIS=200z P45-09 P§2-1.2
AOHz = = = === =~ PA6=10 PS3=1.5
30z — ———— P78=01 .5
st — — — ——f — | P79-00 P85-1.2
20z} — — 5 P86-1.3
150z P23=15Hz P87-1. 1

Note: operating time for each step is 10
times the settings of P81 to P87

time

command

Program operation J
outputindication

Program step
complete

L
|
L
Program operation of |
|
‘
|

Program operation
completed

Fig. 6-24 Executeone cycle throughthe PLC program
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Example 2: Continuously executes programcycles:

The diagram below shows the PLC program stepping through eachspeed
and then automatically starting again. To stop the PLC program, either
pause or stopthe program.

Frequency PI7=10Hz P42-16

50Hzfp ————————— P18=20Hz P45=09
P19=30Kz P46-10

Al == === ==~ P20-50Hz P78-02

0 ————— P21=40Kz P79-00

28} —— — — — P22-25Hz

208} — P23-15Hz

Note: operating time for each step is 10
times the settings of P81 to P87

time

Program step
complete

Program operation

completed u—

Fig. 6-25 Continuously executes program cycles

Example 3: Execute one cyclestep by step:

This example showshow the PLC function can performone cycleat atime,
within a completecycle. Each stepwill use theaccel/decel timesin P10
to P13. Itshould be noted that the time interval for each step may be
shorter than expected due to the time required foracceleration and
deceleration.

Frequency

P42-16 P81=1.0
somef————————— P45=09 2
S0z , PA6=10 5
Az == === ===~ - P78=03 P84=1.5
30Hf - — ———— ] P79=00 P85=1.2
ol — — — — — — - P86=1.3
20} — | | } P23=15H2 P87-1.1
Bz ——f =\~ — -7 — Note: operating time for each step is 10
101 ‘ times the settings of P81 to P87
2, | | | | |
OHz } + L L + L L time
ST T
Program step

complete

Program operation
completed

—

Fig. 6-26 Executeone cycle stepby step
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Example 4: Continuously executes program cyclesstep by step:
In this explanation, the PLC program runscontinuously step by step. Also
shown are examplesof steps inthe reserve direction.

Frequency P17=10Hz P42=16 P8I=1.0
somab ——— ———— PIS=20Hz P45-09 P§2-1.2
P19=30Hz P46=10 P83=1.5
L P20=50Hz P78=04 P84=1.5
30Hzf— — — — — — P21=40Hz P79=34 P85=1.2
P22=25Hz P86=1.3
FWD
P23=15Hz P87=1. 1
150z ————— — Note: operating time for each step is 10times
w7 T s e E7
oz | /N [\ i
t ime
REV \Psl\tSPBZ M P83 It 1 P87 1tlp81
|
20Hzf- — — |
Mz} — — —

Fig. 6-27 Continuously executes program cyclesstepby step

Example 5: Execute one cyclethrough the PLCprogram:

In this example, the PLC programruns continuously. It should be noted
that the time interval for each step may beshorter than expecteddue to the
time required foracceleration and deceleration.

BOEM
Frequency PI7=10Hz P42=16 PSI=1.0
somlb————————— PI8=20Hz P45=09 P82=1.2
P19=30Hz P46=10 PS3=1.5
A0Hz ————————— P20=50Hz P78=01 P84=1.5
30Hz|- — —— —— P21=40Hz P79=34 P85-1.2
P22=25Hz P86=1.3
Fwb P23=15Hz P87=1. 1
150 ————— ——— Note: operating time for each step is 10
10Hz ’ A times the settings of P81 to P87.
Qifz L time
REV
201z
251z

Fig. 6-28 Executeone cycle throughthe PLC program

-100-

Chapter 6 Parameters

@ Automatic operation instructionand point start operation
instruction is asingle instruction, andno need operation
instruction coordinate. Itwill start work when received

@ automatic operation instruction,
@® Whileworking, don't acceptany input instruction.
Inverter will execute each step exceptauto stop,bb or
fault. Don't set twojump frequency range overlap or
nested set.
/

TIP

PLC Forward/Reverse Motion Factory Setting | 00
Settings | 00 to 127

@ This parameter determines the direction of motion for the multi-speed
P17 toP23 and Master Frequency. Theoriginal direction of Master
Frequency will becomeinvalid.

Note: A 7-bit binary number is used to program the forward/reverse motion
for each of the 8speed steps (including MasterFrequency). The
binary notation for the 7-bit number mustbe translated intodecimal
notation and thenentered in P79.

Example:

26 95 91 93 92 91 90

0=Forward 1=Reverse

10
L Forward motion of P17 multi-speed1
Reverse motion of P18 multi-speed2

Forward motion of P19 multi-speed3

Forward motion of P20 multi-speed4

Forward motion of P21 multi-speed5

Reverse motion of P22 multi-speed6

Forward motion of P23 multi-speed7
0x2°+1x2°+0x 2" +0x2°+0x 27 +1x 2' +0x2°

~0+32+0+0+0+2+0
P79-34
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| (|l Reserve Factory Setting | --
Scttingsl none

Time Duration of Ist Step Speed Factory Setting 00

Time Duration of 2nd Step Speed Factory Setting 00

Time Duration of 3rd Step Speed Factory Setting 00

Time Duration of 4th Step Speed Factory Setting 00

Time Duration of 5th Step Speed Factory Setting 00

Time Duration of 6th Step Speed Factory Setting 00

Time Duration of 7th Step Speed Factory Setting 00
Settings | 00 to 9999 second

@ P81 to P87 inputthe duration ofeach Multi-step speed operation defined
by P17 toP23.

operation will be skipped. Although supply 7 duration .User
can reduce duration to 5or 3 when necessary, Just set the no
need duration parameter to 00(0sec). J

Communication Address
Settingsl 01 to 254

@ This parameter setsthe ACdrive address identificationwhen using the
RS-485 serial portfor communication.

@ @ when the parameter set to00 (0 sec), the correspondingstep \
TIP

| Factory Setting | 01

) BVl Transmission Speed (Baud rate) | Factory Setting | 01

00 | 4800 bps
01 | 9600 bps
02| 19200 bps
03 | 38400 bps

@ Set and amend theinverter inside parameterand control inverterrunning,
detect inverter status.This parametersets the transmissionspeedof
computer and inverter.

Settings
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@ This parameter setsthe transmission speed for communication onthe
RS485 serial port.

m Transmission Fault Treatment/Stop mode selection| Factory Setting 03

00 [ Warn and Continue Operating

01 | Warn and RAMP to Stop

02 [ Warn and COAST to Stop

03 | Keep Operation without Warning

Settings

Il Time Out Detection Factory Setting | 0.0
0.1 to 120.0 sec
0.0 disable

Settings

@ Start timing whenreceived the firstvalid data. Ifovertime stillhasn't
received the second data .itwill show "CE10".can 'RESET'or External
terminals reset.

Communication Protocol Factory Setting 00

00 | Modbus ASCII mode, <7,N,2>
01 | Modbus ASCII mode, <7,E,1>
02 | Modbus ASCII mode, <7,0,1>
03 | Modbus RTU mode, <8,N,2>
04 | Modbus RTU mode, <8,E,1>
05 | Modbus RTU mode, <8,0,1>

Settings

@® Each ACdrive has apre-assigned communication address specified
by P88.The mastercontrollercommunicates with each AC drive
according to itsparticular address. Detail way please seeappendix.

Accel 1 to Accel2 Frequency Transition Factory Setting | 0.00

Decel 1 to Decel 2 Frequency Transition Factory Setting | 0.00

0.0: disable
0.1 to 400.0 Hz

Settings
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@ These functions are usedto change accelerationor deceleration depending
on attained frequency and not by closing contacts onthe external
terminals. The priority of this parameter is higherthan the time of
Accel/Decel 1and Accel/Decel2.

Auto energy-saving Factory Setting 00

Settings 01 | Disable auto energy-saving operation

02 | Enable auto energy-saving operation

@® When this function is enabled, the ACdrive operates at full voltage
during speed changes. At the constant speed periods,drive calculates
the optimaloutput voltage value for the loadand may get itreduced
up to30% below the Maximum Output Voltage.

Output Voltage
100%

70% With energy-saving enabled, the
drive automatically adjust the output
voltage based on the output power
level. The maximum output voltage
reduction is 30%.

Output voltage

Rated Frequency

Fig. 6-29 Energysaving run output

Count Down Completion Factory Setting 00
Settings | 00 to 9999

@ This parameter definesthe top countvalue for the ZVF200-M internal
counter. Please also see P45 and P46 (setting 13). Counting isin
cremented when the Multi-FunctionInput Terminal X1or X2, makes
a low-to-high transition. Upon completion ofthe count, either Multi-
Function Output Terminal (XO1) or the Multi-Function Relay Contact
(RA, RB) willclose.
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Preset Count Down Completion Factory Setting 00
Scttingsl 00 to 9999

@ When count value startat cO1 andreached the parameterset. The selected
multi function outputterminal will close.Reliminary count could be
used to initiatean external eventbefore theterminal countis reached.
Before stop canchoose this asoutput signallet the inverter lowmove
till stop.See Fig.6-30.

Display 0] ot ww] oy coi] <oy

va

2ms.
Counter

trigger signal
| 2us|
the width of counter trigger

Signal is lower than 2ms
(<250Hz)

Preset count down  (P97=03)
completion output  (P45/46)

Count down  (P96=05)
output (P45/46)

Fig. 6-30 CountDown Completion

Total Time Count from Power On (Days) | Factory Setting | -
Settingsl 00 to 65535 days

Total TimeCount from Power On (Minutes) | Factory Setting | -
Settingsl 00 to 1440 minutes

@ This parameter showsthe inverter Cumulativetime. It willnot return
to zero while Restore production value.

| I} Software Version

@ This parameter showsthe software version for the AC motor drive.

Factory Setting| - ‘
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Auto Acceleration/Deceleration Factory Setting 00

00 | Linear acceleration/deceleration

01 | Auto acceleration, linear deceleration

Settings | 02 | Linear acceleration, auto deceleration

03 | Auto acceleration/deceleration

04 | Linear Accel/Decel Stall Prevention during Deceleration

@® When this parameteris set to03, the AC drive will accel/decel in the
fastest and smoothest possible way by automatically adjustingthe
accel /decel time.

@ This parameter providesfive modes tochoose:

00 Linear accelerationand deceleration (operationby P10, P11, or P12,
P13 acceleration/deceleration time)

01 Automaticacceleration, linear deceleration(Operation by automatic
acceleration,P11 orP13 deceleration time).

02 Linear acceleration and automaticdeceleration (Operation by automatic
deceleration time, P10or P12 accelerationtime).

03 Automatic acceleration, deceleration(Operation by AC drive auto
adjustable control)

04 If this parameter is set to 04, Accel/Decel time willbe equal toor more
than parameter P10~P13.

@ This parameter shouldnot be used when a brakeunit is installed.

Auto Voltage Regulation (AVR) Factory Setting 00

00 [ AVR function enabled

01 | AVR function disabled

02 | AVR function disabled when stop

03 [ AVR function disabled for deceleration

Settings

@ Usually Motor ratedvoltage are AC220V/380V.50HZ/60HZ,220V
inverter input voltage AC180V-264V,50HZ/60HZ.So if inverterdon't
have AutoVoltage Regulation function,if inverterpower is AC260V,
the voltage tomotor also willbe AC260V,the motoris running exceed
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12~20%Auto Voltage Regulation% rated voltage. Motortemperature
will rise, insulatingability damage. Torque output unstable. The life-
span of themotor will accelerateshorten and causeloss.

@® When input voltageexceed motor's rated voltage. Theinverter's AVR
function can automaticstable theinput voltage. Forexample: V/F curve
set asAC220V/50HZ. Whenthe input poweris between AV220V-264V.
the voltages willauto stable to AC220V/50HZ then supply to motor,
When input voltagebetween AC180V-210V,themotor voltage will
proportional to inputpower

@ When we found motordeceleration stop, close AVR will shortdeceleration
time. With auto Acceleration/Deceleration function. Thedeceleration
of motor will be much faster

Auto Tune Motor parameters Factory Setting 00

00 | Disable
Settings | 01 | Auto tune for R1
02 | Auto tune for R1 + No Load testing

@ For AutoTune, setP103 to 01 or 02 andpress the RUNkey. Whenit is
set to 02, motor should haveno load.

R1 Value | Factory Setting | 00
Settings| 00 t0 65535m ©

@ As anoption to Auto Tune, this parameter inputsthe motor resistance.

Control mode | Factory Setting | 00

00 [ V/F Control

Settings
01 | Sensor-less Vector Control

Rated Slip | Factory Setting | 3.0
Settings | 0.00 o 10.00 Hz
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@ Example of Slipcalculation:

The rated speedof 4 poles/3¢/ 60Hz/ 220V on the nameplateis 1710
RPM. The ratedslip is then: 60-(1710/(120/P))=3Hz. (being Pthe number
of poles)

Vector Voltage Filter
Settings| 5 10 9999

Vector SlipCompensation Filter
Settings | 25 10 9999

@ This parameter setsthe low-pass filterin vector control.
Example: P107 =10 X 2ms =20ms, P108= 50 X 2 ms =100ms.

| Factory Setting | 10

| Factory Setting | 50

Selection for Zero Speed Control Factory Setting 00

00 | No output
0

Settings

Control by DC voltage

@ This parameteris used toselect the controlmethod at zerospeed. If
set to 01,the voltage inP110 isused for holdingtorque.

Voltageof Zero Speed Control Factory Setting | 5.0
Settings | 0.0 to 20.0 % of Max. output voltage (P05)

@ This parameter shouldbe used inconjunction with P109.
Example: if P05 =100 and this parameteris set t0o20.0, the levelof
output voltage is 100X20.0% = 20.

Deceleration S Curve Factory Setting | 00
Settings | 00 to 07

@ When this parameter is set differently tozero, it selectsa deceleration
S-curveand overrides P14. Otherwise, P14 sets the deceleration
S-curve.
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Note: From the diagramshown below,the original setting accel/deceltime
will befor reference when the function ofthe S-curve is enabled.
The actualaccel/decel time willbe determined based on the S-curve
selected (1 to7).

External Terminal Scanning Time Factory Setting 01
Settings| 01 t0 20

@ This function screensthe signal onl/O terminals for CPU malfunctions
due to externaltransients. Asetting of 02, makes the scanningtime to
be 2 X 2 =4msec. Set P77to 02 beforechanging settings inP112.

Restart Method after Fault (oc, ov, BB) Factory Setting 01

00 | None speed search

Settings | 01 | Continue operation after fault speed search from speed reference

__H

02 | Continue operation after fault speed search from Minimum speed

@ This parameter isused to selectthe restart methodafter certain faults.
eg:over current overvoltage and BB.

Cooling Fan Control Factory Setting 02

00 | Fan Off when the drive stop after 1 Min

01 | AC Drive Runs and Fan On, AC Drive Stops and Fan Off
02 | Always Run

03 | Reserved

Settings

B

@ This parameter isused to selectthe fan's workingmethod.

PID Set Point Selection Factory Setting 00
00 | Disable

01 | Keypad (based on Pr.00 setting)

Settings [ 02 | AVI (external 0-10V)

03 | ACI (external 4-20mA)

04 | PID set point (P125)

~_H
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Upper Bound Limitof PID|  [one 1y
Tz ted |, PP ne Timef Frequency
e P Lep | of Integral output Lplpeiay M| command
- 117 P118 | |value Frequency P121
P120
| D
P119
Definition of Selection of
Detection Value P Detection value
LPF |€&— Avipp128~P130) [€
P135 ACI(P131~P133) P116
PID Set Point Selection Factory Setting 00

00 | Input positive PID feedback, PV from AVI (0 to 10V)
01 | Input negative PID feedback, PV from AVI (0 to 10V)
02 | Input positive PID feedback, PV from ACI (4 to 20mA)
03 | Input negative PID feedback, PV from ACI (4 to 20mA)

Settings

@ Select an inputterminal to bethe PID feedback. Please verify the PID
feedback position isdifferent from the Frequency Set Pointposition.
Negative feedback = positive targeted value -detective value. Positive
feedback = negativetargeted value +detective value.

Proportional Gain (P) | Factory Setting 1.0
Settings| 0.1 10 10.0

@ This parameter determinesthe feedback loop Gain. If the gain is large,
the response willbe strongand immediate (Ifthe gain is too large,
vibration mayoccur). If the gain is small, the response willbe weak
and slow.WhenI=0.0 and D=0.0, it is onlyused for proportional control.

Integral Time (I) | Factory Setting | 1.00
0.01 to 100.00 sec
0.00 disable

Settings

@ This parameter dete rmines the speed of response forthe PID feedback
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loop. If theintegral time islong, the responsewill be slow. If the integral
time isshort, the response willbe quick. Be carefulnot to set (I) too
small, since arapid response may cause oscillation inthe PID loop.

Differential Time (D) Factory Setting | 0.00
Settingsl 0.00 to 1.00 sec

@ This parameter determinesthe damping effect for the PID feedback
loop. If thedifferential time islong, any oscillationwill quickly subside.
If the differentialtime is short, the oscillation willsubside slowly.

Integration's Upper Bound Frequency Factory Setting | 100%
Settingsl 00 to 100 %

@ Thisparameterdeterminesthe integration'supper frequency limit
while operating in the PIDfeedback loop. (Limit =P03XP120). During
a fast Integrationresponse, it is possible for the frequency to surpass
a reasonable point. This parameter will help limit thisfrequency spike.

One-Time Delay Factory Setting 0.0
0.0 disable
0.0 ~2.5s

Settings

The PID delayoutput can showdown system shock.

PI Control: When controlled by P actiononly, deviationscannot be
eliminated entirely. To eliminate residual deviations, theP +1 control
is generally utilized. If PI isused, it could eliminatethe deviation
caused by set-pointchanges and externalinterferenc es. However, if
the I-action isexcessively powerful, itwill delay the response to the
variation. The P-actioncould solely beused on aloading system that
possesses integral components.

@ PD Control: when adeviation occurs, thesystem immediately generates
some operational loadthat is greaterthan the single loadgeneratedby
the D-action inorder to restrainthe increment ofthe deviation. Ifthe
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deviation is small, the effectiveness ofthe P-action decreasesas well.

In some cases, control systems includeintegral component loads,
which are controlled by theP actiononly, and sometimes, if theintegral
component is functioning, the whole systemwill bevibrating.In such
cases, a PDcontrol could beused to lowerthe Paction's vibrationand
to stabilize thesystem. In other words, this control is good for useif
the loads haveno braking functionsover the process.

@ PID Control: Usesthe I-action toeliminate the deviationand the D-
action to restrain the vibration, and combine withthe Paction to
construct the PID control. The PID controlmethodnormally determines
a control process with no deviations, high accuracy andvery stable.

PID Frequency Output Command limit Factory Setting | 100
Settings| 0010 110 %

@ This parametersets a limitof the PID Command freque ncy. If this
parameteris setto 20%,then the maximumoutput frequency for the
PID operation willbe (20%XP03).

Feedback Signal Detection Time Factory Setting | 60.0

0.0:disable
0.1~3600s

Settings

@ This parameter defines the detection time for the lossof afeedback
analogsignal. The drivewill follow theoperating procedure programmed
in P124 if the feedback signal is lostfor more thanthe time setin P123.

Feedback Signal Fault Treatment Factory Setting 00
Settings 00 | Warning and RAMP to stop
01 | Warning and keep operating

@ This parameterselects the operationof the driveupon a loss of the
PID feedback signal.
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Source of PID Set point Factory Setting | 0.00
Settings [ 0.00 to 400.0Hz

@ This parameteris used inconjunction with P115 (04) to input a set
point in Hz.

PID Offset Level
Settings| 1.0 t0 50.0 %

@ This parameter isused to setthe offset betweenset point and feedback.

Detection Time of PID Offset
Settingsl 0.1 to 300.0 sec

@ This parameter isused to setthe detection time of PID offset.

Minimum Reference Value
Scttingsl 0.0t010.0 V

@ This parameter isused to setthe AVI input voltagethat corresp onds to
minimum frequency.

Maximum Reference Value Factory Setting | 10.0
Settings| 0.01010.0V

@ This parameter is used to set the AVIinput voltage that corresponds to
maximum frequency.

| Factory Setting | 10.0

| Factory Setting | 5.0

| Factory Setting | 0.0

Invert Reference Signal AVI (0-10V) Factory Setting | 00

00 [ Not Inverted

Settings
01 | Inverted

@ If this parameter is set to 01, the referencesignal isinverted: OV
corresponds to 50Hzin P128 and 10V corresponds toOHz in P129.
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Minimum Reference Value (0-20mA) Factory Setting 4.0
Settings [ 0.0 t0 20.0mA

@ This parameter is used to set the ACI inputfrequency that corresponds
to minimum frequency.

Maximum Reference Value (0-20mA) Factory Setting | 20.0
Settings [ 0.0 t0 20.0mA

@ This parameter is used to set the AClinput frequency thatcorresponds
to maximum frequency.

Inverts Reference Signal (0-20mA) Factory Setting 00

00 | Not Inverted

Settings
01 [ Inverted

@ If this parameter is set to 01, 4mA correspondsto OHzin P132, andOmA
corresponds to 50Hzin P131.

@ The mainpurpose for P128-P133is to allow changes inthe output
frequency when setting the analog frequency or PID feedback control
per thefeedback sensor. For example, ifthe feedback sensorinputs
4mA-20mA but the output frequency from drive thatuser needs is SmA
-18mA, then usercould set P131to 5SmAand P132 to 18mA.

Analog Input Delay Filter for Set Point | Factory Setting | 50
Settings | 00 t0 9999
Analog Input Delay Filter for Feedback Signal | Factory Setting | 5

Settings | 00 10 9999

@ These two parametersare used toset the analoginput delay filter in set
point or feedbacksignal.

Sleep Period Factory Setting 0.0
Settings | 0.0 to 6550.0 sec

-114-

Chapter 6 Parameters

| B RY] Slcep Frequency | Factory Setting | 0.00

- Settings | 0.00 to 400.0 Hz

A RE] Wake Up Frequency

| Factory Setting | 0.00

Settings | 0.00 to 400.0 Hz

@ These parameters determine the sleep functionsof the AC drive. If the
command frequency fallsbelow the sleep frequency, for thespecified
time in P136,then drive outputis turned offuntil the command frequency
rises above P138.Please see thebelow diagram.

Frequency Command

P138 N
Wake Up
Frequency

Sleep

Treatment for Counter Attained Factory Setting 00

00 | Continue Operation

Settings

01 | Stop Immediately and display E.F.

@ This parameter setsthe procedure forthe ACdrive to follow once the
internal counter attainsthe setting valuein P96.

External Up/Down Selection Factory Setting 00

00 | Fixed Mode (keypad)
Settings | 01 | By Accel or Decel Time
02 [ Reserved

@ This parameter isused to changethe Master Frequency externally with
the Multifuction Input Terminals. If any twoparameters in the group
P39-P42 are set to 14 and 15, and P140is set to01, theup/down frequency
operationis initiated asthe contact closes andaccording tothe time
of acceleration/deceleration.
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Save Frequency Set Point Factory Setting 01

00 | Not Save

01 [ Save

Settings

@ This parameter isused to savethe frequency settingbefore powering
off.

Second Source of Frequency Command Factory Setting 00
00 | Keypad Up/Down

01| AVI(0-10V)

Settings | 02 | ACI (4-20mA)

03 | RS485

04 | Keypad Potentiometer

@ This parameter changes the source forfrequency commandby using
any Multifunction Input(P39-P42, setting= 28).

Software Braking Level | Factory setting |380/760
200V series . 370 to 450 Vdc
| Settings
380V series 450 to 900 Vdc

@ This parameter setsthe level forthe dynamic brakingto operate. The
setting value mustbe higher thanthe steady-state DC BUS Voltage to
prevent the braking transistor from havinga 100% duty. At 100% duty
the transistor andresistor will mostlikely fail.

Accumulative Motor Operation Day | Factory Setting | -—
Settingsl 00-65535 Days

Accumulative Motor Operation Time (Min.) | Factory Setting | -
Settings | 00-1440 Minutes

@ These parameter s display accumulative timeof motor operation. They
will not resetto zero dueto parameter resetto factory andwill not re-
calculate if the 65535 days limitis exceeded.
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Line Start Lockout

Factory Setting 00

00 [ Disable

Settings

01 | Enable

@® When Line StartLockout is disabled (also known as Auto-Start), the
drive will start when powered-up withrun commands applied. To start

in Line StartLockout mode, the AC drivemust see the run command

go from stopto run afterpower up. When enabled, the AC drive will

not start whenpowered up ifrun commands wereapplied.

Decimal Number of Accel/ Decel Time

Factory Setting 00

Settings

00 [ One Decimal

01 [ Two Decimals

@ It setsthe number ofdecimals in the accel/deceltime. It can be used

for Acceleration/ Deceleration Time 1, Acceleration/ Deceleration

Time 2and JOG Acceleration / Deceleration Time.

| A F:Y] Number of Motor Poles

| Factory Setting | 04

Settingsl 02 to 20

| AP L]  Gear Ratio for Simple Index Function

| Factory Setting | 200

Settings | 04 to 1000

Index Angle for SimpleIndex Function

| Factory Setting | 180.0

Settings [ 00.0 to 360.0

Deceleration Time for Simple Index Function | Factory Setting | 0.00

0.00 Disable

Settings
0.01 to 100.00 sec

@ This parameter shouldbe used withP 39-P42 (setting 31).
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Example:

Frequency

<+— Proximity Sensor Actives
Signal of Zero

[ Stop Command Actives

@ P150=270.0°

Time

f— — e At —

tf
t¢ s uncertainty, it is the time from the stop

command ON to the proximity sensor trigged.
At =P151

Fig.6-33 Simple Index Function Diagram

Skip Frequency | Factory Setting | 0.00
Settings [ 0.00 to 400.00Hz

Bias Frequency Width | Factory Setting | 0.00
Settings | 0.00 to 400.00Hz

@ Frequency of A top point Fup=master frequency F+ P152 +P153.

@ Frequency of A down point Fdown=masterfrequencyF -P152- P153.

Fup

Master P10, 12
Frequency
(F)

Fdown

Fig.6-34 Bias Frequency Action Diagram
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Reserved Factory Setting -
Compensation Coefficient for Motor Instability | Factory Setting 0.0
. 00 | Disable
Settings
01| 0.1to05.0s

@ This parameter isused to improvea condition ofunstable currentin any
specific area. Forhigher frequencies, youcan adjustthis parameter to
0.0, and increasethe setting value in P155 for 30HP and above (a setting
of 2.0 isrecommended).

Communication Response Delay Time | Factory Setting | 0.00
Settings [ 0 t0 200 (X500 1 s)
Communication Mode Selection | Factory Setting | 01
Settings 00 | Reserved
| 01 | Modbus

@ This parameter isto select thecommunication mode, 0 is the existed
Delta ASCII communicationmode, whereas 1 isto select MODBUS
mode.
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Chapter 7
Common Fault & Anomalies and Solutions

7.1 Fault CodeInformation

7.1.1 Common Problemsand Solutions

Fault Name

Fault Descriptions

Corrective Actions

Chapter 7Common Fault & Anomalies and Solutions

Fault Name Fault Descriptions

Corrective Actions

' The AC drivetemperature
o h sensor detects excessive
heat.

3. Remove any foreign objectson the
heat sinks and check for possibledirty
heat sink fins.

4. Provide enough spacing for adequate
ventilation.

The AC drivedetects an
abnormalincrease in
current.

—_

[N

w

N

[

. Check whether the motors horsepower

corresponds to the AC drive output
power.

. Check the wiring connections between

the AC driveand motor for possible
short circuits.

. Increase the Acceleration time

(P10,P12).

. Check for possible excessive loading

conditions at the motor.

. If there are anyabnormal conditions

when operating the AC drive after
short-circuit being removed, itshould
be sent back to manufacturer

The AC drivedetects that the
DC bus voltage has fallen
below its minimum value.

-
c

Check whether the input voltagefalls
within the rated AC drive's input
voltage.

The AC drivedetects excessive
drive output current.

] Note: The ACdrive can
oo withstand up to 150% ofthe
rated current for a maximum
of 60 seconds.

1. Check whether the motoris
overloaded.

2. Reduce torque compensation
setting as set in P54.

3. Increase the AC drive's output
capacity.

ou

The AC drivedetects that
the DC bus voltage has
exceeded its maximum
allowable value.

—_

W

o~

. Check whether the inputvoltage

falls within the rated AC drive input
voltage.
Check for possible voltage transients.

. Bus over-voltage may alsobe caused

by motor regeneration. Either increase
the decel time or addan optional
brake resistor.

. Check whether the requiredbraking

power is within thespecified limits.

¢ | Internal electronic overload

]
oLt | wip

. Check for possible motoroverload.
Check electronic thermal overload
setting.

3. Increase motor capacity.

Reduce the current levelso that the
drive output current does notexceed
the value set by theMotor Rated
Current P52.

»

»

ohH

The AC drivetemperature
sensor detects excessive
heat.

—_

[

. Ensure that the ambienttemperature

falls within the specifiedtemperature
range.

. Make sure that theventilation holes

are not obstructed.

Motor overload. Check the
parameter settings (P60 to

olcd ings (P60
P62)

1. Reduce the motor load.
2. Adjust theover-torque detection
setting to an appropriate setting.

When external terminal (X3-
b b X6) set this function,Inverter
output is turn off

Disable this connection andthe AC
drive will begin to workagain.

it delete the singal source," b "will
remove soon.
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Fault Name

Fault Descriptions

Corrective Actions

ochH

Over-current during
acceleration:

1. Short-circuit at motor
output.

2. Torqueboost too high.

3. Acceleration time tooshort.
4. AC drive output capacityis
too small.

—_

. Check for possible poorinsulation
at the output line.

2. Decrease the torque boostsetting in
P54.

. Increase the acceleration time.

4. Replace with the AC drive with one

that has a higher outputcapacity

(next HP size).

w

Fault Name

Fault Descriptions

Corrective Actions

CEF

Ground fault :

The AC driveoutput is abnormal,
When the output terminal is
grounded (short circuit current is
50% more than theAC drive rated
current), the ACdrive power
module may be damaged. The
short circuit protection is
provided for ACdrive
protection, not user protection.

Ground fault :

1. Check whether the IGBTpower
module is damaged.

2. Check for possible poorinsulation
at the output line.

Over-current during deceleration:
1. Short-circuit at motor output.

. Check for possible poorinsulation at
the output line.

. Check the connection betweenthe
AC drive andcomputer for loose

_C Communication Error wires
L C 7| Please refer to P92. 2. Check if the communication protocol
is properly set.
1. When the externalinput terminal
o External Base Block (baseblock) is active, the AC drive
oo AC drive output is turnedoff. output will be turned off.

2. Disable this connectionand the AC
drive will begin to workagain.

HPF

OC hardware error

5> Decel - . h 2. Increase the deceleration time.
ocC d 3' AeCccel eration ime 1?0 shorty 5. Replace with the AC drive with one
’ rlvleloutput capacity is that has a higher outputcapacity
too small. (next HP size).
g:;-;::;gg:urmg steady 1. Check for possible poorinsulation at
S the output line.
é‘ th;‘(;-mrf:ult atmotor output. | 5 ‘o for possible motorstall.
ocr|- ) udA en inerease i motor | 3. Replace with the AC drive with one
3 /(\xé érrl{g‘eo tput capacity is that has a higher outputcapacity
. v utpu :
t00 small P pacity (next HP size).
Check whether the input voltagefalls
Int 1 1 t
C ,C # b[; :’;?)?;r;nrszg(riy Ccanno within the rated AC drive input voltage

then Switch the AC drive back on.

HPF.

CC (current clamp)

HAF

OV hardware error

Internal memory IC can not
be read.

1. Check the connections betweenthe
main control board and thepower
board.

2. Reset drive to factory defaults.

HPFE.

GFF hardware error

]
hn
(]

OV or LV

The external terminal EF-
GND goes from OFF toON.

When external terminal EF-GND is
closed, the output will beturned off
(under N.O. E.F).

(]
'

Current sensor error

Return to the factory.

Auto accel/decel failure

Don't use the function ofauto
acceleration/deceleration.

U-phase error
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W-phase error

Return to the factory.
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Fault Name

Fault Descriptions

Corrective Actions

PHL Phase Loss

contacts.

Check input phase wiring for loose

Anomalies

Possible reason

Solutions

COdE Software protection failure

Return to the factory.

Motor reverses

Error phase sequence of moto
wiring.

Swap random two phases of
the output terminals U,V and
W.

Fb E PID feedback signal error

1. Check parameter settings (P116)
and AVI/ACI wiring.

2. Check for possible faultbetween
system response time and thePID
feedback signal detection time
(P123)

7.2 Anomalies and Solutions

Motor acceleration
/deceleration
fails

1.Improper setting of
acceleration /deceleration
time;

2.Under setting of over
current stall points;

3.0Over-voltage stall prevention
enabled;

4.Improper setting of carrier
frequency or oscillation
occurred;

5. Overload.

1. Reset acceleration/
deceleration time.

2. Increase setting value for
over-current stall point.

3.Extend deceleration time
or reduce load inertia.

4.Reduce carrier frequency

5. Reduce load or replacean
inverter with higher power
level.

Anomalies

Possible reason

Solutions

No display when
the power is ON

1.Power grid voltage below
2.DC accessory power supply

3. Charging resistor damaged.

1. Check power grid voltage.
2. Seek service.
3. Seek service.

Motor's speed
fluctuation while
at constant speed.

1.Excessive fluctuation of
loads;

2.Under setting of motor's
overload protection
coefficient;

3. Loose contact of frequency
setting potentiometer.

1. Reduce load fluctuation.

2. Increase overload
protection coefficient.

3.Replace the potentiometer
or seek service.

Power trip

1.Short circuit in the inverter's
input side;

2. Exiguous air switching
capacity.

1. Check wiring or seek service.

2. Expand air switching
capacity.

Motor doesn't run

I.Incorrect wiring;

2.Error setting of operation
mode;

3. Overload or motor stalled.

1. Check wiring.

2. Reset the operation mode.
3.Reduce loads or regulate
motor's status.
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8.1 Inspection and Maintenance
The following influ ences may lead to latent failureof the invertersuch as
Ambient temperature, humidity, dust, vibration,as wellas device ageing,
wear and othercauses of theinverter itself duringlong-period operation
on industrial occasions. So it isnecessary to perform daily and periodic
inspections and maintenance on the inverter.

8.1.1Daily Inspection Items

o =
Target of Check §% Inspection . Measuring
. 2 Criteria
Inspection|  Content §- Method Instrument
Operating| @ Ambient |Daily| @ @ ambient [ ]
ambient | @ temperature Thermometer; | temperature Thermometer
Humidity, test; between -10 to ®
dust, ® Nose 40 C Hygrometer
corrosive Inspection no-condensing;
gas, oil mist @ Visual ® Humidity
and etc. Inspection between 20 to
90% no dew or
special odo
Inverter | @ Vibration |Daily| @ Touch the | @ Stable
@ Heat housing; vibration
@ Noise @ Hearing @® Normal
check temperature
@ No abnormal
noise
Motor | @ Vibration |Daily| @ Touch the | @ Stable
@ Heat housing; vibration
@® Noise @ Hearing @® Normal
check temperature
@ No abnormal
noise
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Target of
Inspection

Check
Content

9[0kd
uondadsuy

Inspection
Method

Criteria

Measuring
Instrument

Electric
Parameter

@® Input
voltage
@® Output
voltage
@® Output
current

Daily

[ ]
Meter test

@ Each electric
Parameter is
within the rated
value.

@® Moving-
iron
voltmeter;
@ Rectifier
voltmeter;

@® Clamp
meter

WARNING

/. Make sure that only professional technician will per form\
maintenance, inspection and parts replacement.

@ Wait atleast 10 minutes after turning OFF the inputpower
supply befor e performing maintenance or an inspection.
Otherwise, there is the danger ofelectric shock.

@ Make sure to open the frontpanel only after the indicator on
the control keypad turns OFF and verify thecharge indicator
at the right side of mainloop terminal is OFF after the panel
is opened.

@ Do use an insulated appliance whileperformingcheck and
do not operate the equipment with wet hand(s) to avoid
unexpected accidents.

@ Always keep the equipmentclean so that dust and other
foreign matter does not enter theinverter.

@ Keep electronic equipment away from moisture and oil. Dust,
steel filings and other foreign matter can damage theinverter,

\ causing unexpected accidents, so do takespecial care. J
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8.1.2 Periodic InspectionItems

Target or

Inspection

Contents of

Inspection

Inspection

Inspection | Ttems Inspection Cycle Method Cirliitzs
Overall @ Check if Regular Visual @ No loose
there is any connector or
loose connector loose terminal.
or terminal. @ No burnt
@ Check if device
there is any
device burnt.
@® Main @ Check if it Regular Visual @ No sign of
power is damaged damage..
Module or not.
Main | Filter @ Check if Regular Visual | @ No leakage;
Circuit | capacitor there is any @ No inflation.
leakage.
@ Check if
there is any
expansion
Relay @ Check if Regular Visual @ Normal
there is any hearing sound;
abnormal sound check @ Clean.
of actuation.
@ Check if
dust has been
cleaned.
Resistor | @ Check if Regular Visual @ No crack.
there is any @ Normal
Main big crack. color.
Circuit @ Check if the
color is
abnormal.
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Targetor | Inspection | Contents of | Inspection |Inspection .
Inspection | Ttems Inspection Cycle Method Criterias
Fan @ Check if Regular Visual @ Normal
there is any hearing | sound and
abnormal noise check stable vibration
Main or vibration.
Circuit
PCB @ Check if Regular Visual @ Neat and
dust has been clean.
cleaned
FPC strand | @ Check ifitis| Regular Visual @ No loose
socket loose. connection.
Overall @ Check there Regular Nose or @ No odor and
Control is any special visual discoloring;
Circuit odor or inspection | @ No crack,
discoloring. smooth surface,
@ Check if
there is any
crack.
LED @ Check if the Regular Visual @ Normal and
LED display is clear
normal.
Connecting | @ Check if Regular Visual ® No
Keyboard| capje there is any scratched
scratch. surface.
@ Check ifitis @ No loose
connected connection.
tightly.

@ Do not remove or shake thedevice arbitrarily, nor pullout\
the connector during inspection. Otherwise, this may result
in inverter failure or damage.

@ Do not leave any inspection tool(i.e., ascrewdriver) in the

WARNING

of damage to the inverter.

machine after periodic check. Otherwise, thereis thedanger

J
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8.2 Replacement of Wearing Parts

The wearing partsof inverter mainlyinclude cooling fan and filter electrolytic
capacitor. Usually, a cooling fan's servicelife is 20,000~30,000 hours and
an electrolytic capacitor'sservice life is40,000~50,000 hours. User can
decide when toreplace these partsaccording to the corresponding operation
time.

1. Cooling Fan

It is advisory to replace the fan when abnormalnoise or evenvibration
occurred to thefan due tobearing wearand fan bladeaging. The standard
replacement age is2~3 years.

2 Filter Electrolytic Capacitor

The performance of filter electrolytic capacitor issubject to thepulsating
current of maincircuit. High ambienttemperature or frequentload jump
may cause damageto the filterelectrolytic capacitor. Generally, every
10°C rise in temperaturemay lead toreduction of capacitor'sservice life
by half(as shownin Fig.8-1).if thereis any electrolyticleakage of safety
valve emission. Justreplace it atonce, the standard replacement age for
electrolytic capacitor is4~5 years

Ambient temperature
c)

40 Running 12 hoursper day

30 /
20
10
0
-10 | | | | | | 1
1 2 3 4 5 6 7 Capacitorlife (years)

Fig. 8-1 Capacitor Life Curve
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3. The abovereplacement duration forinverter's wearing parts isapplied
to the followingconditions:

@® Ambient Temperature:30°‘Caveragely all yearround;

@ Load Proportion: <85%;

@ Operation Time: <12h/day.

If used beyondthe above mentionedrange, the servicelife of theinverter's
wearing parts willminimize.

8.3 Storage ofInverter

Please pay attentionto the followingpoints if an inverter isset aside or

stored for ashort/long time:

/

@® DO not keep theinverter in aplace with hightemperature,
humidity, heavydust, and metal shavings, corrosive gas
and vibration, and ensure good ventilation.

@® Long-term idle ofthe inverter may cause decreasing in
filter characteristic ofthe electrolytic capacitor. So it
should be recharged within half ayear and therecharging||
period should beat least Shours.

CAUTION @® DO raise thevoltage gradually by using a voltageregular|

or to somerated value beforeit is recharged. At thesame

time, check whetherthe inverter's functionis normal or
not, whether thereis a shortcircuit caused by some
problems. In casethe above problemsoccur. justremove
or seek serviceas soon aspossible.

A\ y
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9.1 Inverter OutlineDimensions& Mounting Dimensions

d

i

L

=

FRE0 SET

(===]

Mlini

Fig.9-1 Inverter Model Outline Dimensional Drawings
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Fig.9-2 Inverter Model Outline Dimensional Drawings

Inverter Models

Power

SIZE(MM)

(KW) | H

W A

B

D

Figure

Gross
Weight|

ZVF200-M0004T2/S2

0.4

ZVF200-M0007T2/S2

0.75

85 |130.5

74

113

D5

Fig.9-1

ZNF200-M0015T2/S2

1.5

ZNF200-M0022T2/S2

22

ZVF200-M0007T4

0.75 | 151

ZVF200-M0015T4

1.5

ZVF200-M0022T4

22

89.5

116.5

@5

Fig.9-1
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Power SIZE(MM) . Gross
Inverter Models Figure i
KW)|H|W|A|B|D| d Weight
ZVF200-M0037T4/T2 3.7
ZVF200-M0055T4/T2 5.5 220 | 125 | 205 | 110 |166.5|®6.5| Fig.9-2
ZVF200-M0075T4 7.5
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9.2 Operation Panel OutlineDimension and Mounting Hole Dimension

40 13,9

=

(run ]

STOP 1 Hﬂ>

ENTER| @ RESET
50

(), ane I

FREQ. SET

70

Fig.9-3 ZR06 OperationPanel Dimension

@ Extra mounting socketshall be assembled when ZR06

@ operator panel ispulled out toinstall.

TIp @® Thehole dimension ofthe installation socketis:

Width:45mmXHeight 75mm
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Warranty time under Normal Conditions

We provideguarantees for repair, replacement andreturn of thepurchase
in 1 month from the dateof use.

We provide guarantees for repairand replacement in3 months fromthe
date of use.

Weprovide guarantee forrepair in 12 months from the date of use.
Ifthe date ofuse can notbe verified, thenthe warranty periodshall
be 18 months from the date of manufacture. Serviceexceeding the
warranty period shallbe chargedto thepurchaser The purchaser enjoys
life-longpaid service wheneverand wherever heuses an inverter made
in our company.

Service inthe following cases, even within the warranty period, shall
be charged tothe purchaser:

Damage caused by mal-operation in violationof this manual;
Damage caused by improper use ofan inverter thatis off technical
standard and requirement;

Malfunction or damage caused by fire, earthquake, flood, abnormal
input voltage or other natural disasters;

Artificial damagecaused by unauthorizedrepair or renovation;
Induced failure oraging of thedevice due topoor ambient;

Delayed or unsatisfie d payment inviolation of purchase appointment;
Unidentifiable nameplate, markand date of manufacture
Malfunction or damagecaused by impropertransit or storage after
purchase;

Fail to givean objective descriptionon the useof installation, wiring,
operation, maintenance orelse;

Defective products should besent to usfor repair,replacement andreturn,
which canbe proceeded onlyafter verifying the burden of liability
In case there is any quality problem oraccident, we merely promise to
bear the above-mentioned responsibilities. If a user needs more
guarantees for liabilities, please assureon the insurance company
voluntarily
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Appendix 1 Optional Parts

All the followingoptional parts canbe ordered withus if needed.
1. Brake Assembly

The brake assembly consists of twoparts: brakingunit and braking resistor.

It is necessary to install abrake assembly onthe occasionthat quick stop
is required though there is a heavy potentialload (e.g., elevator)or inertia
load.

Appendix 1-1 Recommended Brake Assembly Matching Specifications

Inverter Braking unit Braking resistor
voltage| Motor(kw)| Model [quantity %:gg;‘:::ggfue ilpf:cliséiocration Quantity

0.4 Built-in 80W200Q 80W200 Q 1

0.75 Built-in 80W200Q 80W200 Q 1

220V 1.5 Built-in 160W100Q 160W100 @ 1
2.2 Built-in 300W70Q 300W70Q 1

3.7 Built-in 400W40Q 400W40 Q@ 1

5.5 Built-in S00W30Q 500W30Q 1

0.75 Built-in 80W750Q 80W750Q 1

1.5 Built-in 160W400 Q 160W400 Q 1

2.2 Built-in 300W250Q 300W250Q 1

38OV 3.7 Built-in 400W150Q 400W150Q 1
5.5 Built-in 600W150Q | 600W150Q 1

7.5 Built-in 800W75Q 800W75Q 1
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@ This series producthave built-in braking. Can connect

@ external braking resistor.

1P @ When install braking resistor. please consider the safety

of ambient environment.

2.Remote-operated adapterand extended cable

There are twoselections available forremote operation onthe inverter
ZVF200series.If it isoperated at shortrange (<15m), just extendthe shielding
cable directly andconnect it tothe operator panel. Our company canprovide
arange ofextended shielding cableswith differentspecificationssuch as
Im, 1.5m, 2m, 3m, 5m and 10m. If thereis any specialrequirement oncable
length, just placean order withthe company.

@® When proceeding remote controlledwiring, DO disconnect
power supply. Installation Procedure Proceedin accordance
WARNING with the methods described inClause 3.2.2 inthis manual.

3. Serial Communication (COM)

The standard machin e type ofthe inverter ZVF200-M series does have RS232
and RS485 communication function. The control terminals of standard
RS232 and RS485 communication interface may connectto RS232 orRS485
communication cable torealize network controlor ratio interlockingcontrol.
RS232 and RS485serial communication protocol for theinverterZVF200-M
series can beoperated under Windows98/2000. Andthe monitoring software
for this series, featured by friendly man-machine operation interface, can
easily realize networking operation and perform monitoring and other
functions of the inverter. Pleasecontact the servicecentre ofthis company
or its agentsif it isneeded.
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Appendix 2: EMI Prevention

Table 1:Invertersystem EMI Prevention:

The electromagnetic environmentis very complicated in industrial occasions.
Besides, the inverter'sworking principle alsodecides that EMI exists in
the inverter itself. So it isvery important tosolve EMC problems effectively
to ensure reliablerunning of thesystem in such a comprehens ive cond ition.
In this chapter, we givea research onEMC and provide corresponding
solutions to EMC,in hope ofbeing helpful to youto solve practical problems.

(1) EMI Types and propagationmode

Type Propagation mode

(D.Common-base impedance coupling

Conducted interference A @.Common source impedance coupling

(D.Near field coupling

Radiated interference B @.Far field coupling

(.Electric coupling

Inductive interference C @.Magnetic field induction

(2) Inverter System EMC Solutions

Power supply inputcable

(DThe distortion ofpower grid waveform caused by superimposed higher
harmonic current arisenout of nonlinearrectifier circuitto source impedance
may lead tointerference over otherelectrical equi pment under the same
power grid. Thiskind of interferenceis named type A interference.
@The power currentand higher harmonic current brings inalternating
electromagnetic field aroundthe circuit cable, which results inelectric
field coupling and magnetic flux inductive couplingto the nearer parallel
cable such asthe communication cable,small signal transmission cable
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and etc. Thiskind of interferenceis named type CQ) or C@) interference.
(®Due to antennaeffect of thecable's shielding layer, interference may be
produced over external wireless installation. Thiskind of interferenceis
named type BOD interference.

le

#
Communication
equipment

Communication cable

Small signal transfercable

I__‘
Other electronig Wireless 1
nverter S a
equipment installation Industrial meter

Propagation Diagram ofInput Cable's Interference over External Equipment
Solutions:

(D This type ofinterference can besuppressedby installingan EMIpower
supply filter orisolation transformer inthe power supplyinput side.
@) This type ofinterference can besuppressed through wellordered wiring
or shielding. For example, thesignal cable mayadopt shielded wireand
the shieldinglayer shall be firmly grounded toreduce magnetic flux
inductive coupling andelectric field coupling.Thesignal cable should
be at least 100mm away from thepower cable. If the signalwire and the
power cable intersect, pleaseintersect orthogonally. Generally speaking,
it is not advisory to use an overlong signal wire. If theoperation instruction
is far fromthe inverter, then it isrecommended to use an intermediate

relay to havea control overit, as shownin the figurebelow.
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*— B
B
» >100mm
A
L JN ﬁ

Remote Control Instruction

Twisted pair coM

®) This type ofinterference can besuppressed by agood earth ground of

the cable's shieldinglayer or byinstalling a wireless noise filter (i.e., a
ferrite bead).

Inverter Body

1.

The leakageof high frequencyelectromagnetic field (EMF)produced
bythe high speed switch of the power elements inside the inverter
through the inverter'smetal slit canresultin radiated interference over
external wireless installation. This kind ofinterference is namedtype
BQ interference.

. When otherelectrical equipment (includingother inverters) share the

same ground with thisinverter, thentype A @Dinterference will be
producedover other equipment ifthe ground wire impedanceis high
at this time.
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Other electrical
Inverter equipment sharing the

same ground wire with
et this inyerter

Wireless |
installation =

Propagation Diagram ofInverter Body's Interference over External
Equipment

Solutions

1. Type Binterference canbe suppressed bya good earthground of the

inverter housing orby installing theinverter in awell-shielded metal
cabinet. Generally radiated interference produced bythe inverter body
has less influence on the external equipment.

. It is recommendedthat other equipmenthad better connecttothe ground

through anindependent ground wire and share thesame or different
pointbeyond the earthelectrode with theinverter, asshown inthe
figure below.

Inverter Other
equipment
o, o
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Motor Cable

1.

The electromagnetic field (EMF) causedby fundamental curr ent has
weaker effect on electric fieldcoupling and magnetic flux inductive
coupling of theparallel cable. Whilethe EMF producedby the higher
harmonic current hasstronger effect onelectric field coupling.

. Radiated interference.
. Dueto the existenceof distributed capacity, there ishigh frequency

earthleakage current andinter phase leakage current in the cable,
which may le ad to malfunction of some leakage protectiondevices such
as circuit breaker, relay andotherequipment. DO attach importanceto

these things.
Other electrical

Wireless installation|
equipment sharing

N\ 5 M the same ground
v o~ wire with themotor

malt’signal
transmission
cable

Industrial =
Instruments

Propagation Diagram ofMotor Cable's Interferenceover External Equipment
Solutions

1.

Thebasic solutions arethe same withthe defense of electromagnetic
countermeasures of apower cable.

. Install anoutput wireless noise filter and keepthe sensitive equipment

away from the motor cable; orthe motor cableadopts a well grounded
shielded cable andinsert this cablein a metalpipe.

. Usean insensitive leakage protectionbreaker for theinvertersystem

only; reducecarrier frequency ofthe inverter; oruse an AC (output)
reactor to solvethis kind of problems.Relay, contactorand other
electromechanical elements:Instantaneouscurrent and voltage surge
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will be caused by the close and open ofthe switch devicessuch as relay,
contactor and etc, whichmay result indischarging radiation and conductive
surge noise. Thisinstantaneous noise mustbe prevented when designing
the peripheral circuitof the inverter, as shownin the figurebelow

® —O
24VDC
Inverter
220VAC

As for a24VDC controlled relaya shunt windingcontinuous currentdiode
should be insertedat both endsof the coil and pay attention to the polarity
of diode.As for a220V ACcontrolled contactor; anover-voltage suppressor
shouldbe mounted at both endsof the coil (i.e., RC network). Also, the
protectionof switchcontact can notbe ignored. Thiscan be realized by
forminga shuntwinding RC orRCD buffered network,as shownin the
figure below
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Attached Table II: Conventional Symbols Explanation

Figure Figure
NO. NAME symbol NO. NAME symbol
1 AC motor @ 2 | Frequency meter @
3 Power meter @ 4 Signal light ®
5 Ammeter or @ 6 oltmeter @
Galvanometer v
7 Main circuit terminal O 8 Control loop terminal ®
1] o N
9 contactor \,\,\ 10 | Circuit breaker \,\,\
11 | Thermal relay g] 12 | Relay coil ~D~
Operational
13 | Reactor ‘[ 14 amplifier >
X Electronic
15 | Diode 16 optocoupler D]:%E]
17 | switch __~__ | 18 | DC power supply — F
. . L
19 | Non-polar capacitor - 20 | Polar capacitor T
21 | Triode(type NPN) { 22 | Triode(type PNP) -K
23 | Discharge tube [: 24 | Piezo-resistor $~
25 | resistor Q 26 | potentiometer [j*
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Appendix 3 RS485 Communication Protocol

ZVF200-M Series inverteruse the popular MODBUS communication
protocol under RS485 communication control .Itmust set theinverter
address . communication baud rate. Data formatby manual ,and these
parameters couldn't bemodified .

Modbus communication usetwo codes : ASCII( Americanstandardcode
for information Interchange) and RTU ( Remote Terminal Unit). ASCII
data to be transferred will be converted into thecorresponding ASCITand
then transmitted, whilethe RTU data suckeddirectly, notthroughthe
conversion.

Code Meaning:

ASCII mode:

Each 8-bit datais the combinationof two ASCII characters. For example,
0x1F,ASCII shown ad “1F” , are madeup of “1” (31Hex) , “F”
(46Hex) ,The ASCII code 0-9,A-Fare as bellows.

Character| '0' | T’ 2 3 @ s 6 7

ASCllcode| 30H 31H 32H 33H 34H 35H 36H 37H

Character| '8 '9' ‘A 'B' 'C' ‘D' 'E' 'F'

ASCITcode | 38H 39H 41H 42H 43H 44H 45H 46H

RTU mode:

Each 8-bit datais the combinationof two 4-bithexadecimal characters.
For example, 0X1F RTU standfor '1FH ',

2. Data Format

2.1 10-bit character frame (For 7-bitcharacter):

(7.N.2 : P92=0)
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Appendix
(8.0.1:P92=5)
start Odd |stop
pit | O 1| 2345|617 iyl bi
<+—— 8-bit character —————>
-~ 11-bit characterframe —»

3. Communication Protocol

3.1 Communication DataFrame:

start stop |stop
bit | 0| T |2 ]3] 4|56 ['bit|pi
<+—— 7-bit character —————¥
- 10-bit character frame ——»
(7.E.1: P92=1)
start Even|stop
bit | O | T | 2|3 | 4|56 iyl bi
<+—— 7-bit character —————¥|
-~ 10-bit character frame —>
(7.0.1:P92=2)
start Odd |stop
bit | O | T | 2|3 | 4|56 iyl bi
<+—— 7-bit character —————¥|
- 10-bit character frame — >
11-bit character frame (For 8-bitcharacter):
( 8.N.2:P92=3)
start stop |stop
pit | O 1123|4567 iyl bit
<——— 8-bit character ———— >
- 11-bit characterframe —>]
(8.E.1:P92=4)
start Even |stop
it | O] T2 3145|167 |paiy|bit
<+—— 8-bit character ————¥|
———— 11-bit characterframe — >
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STX |ADRI1|ARDO CMD1|CMDO 0 | 1 | N-1| N [ETX|{CHKI1|CHKO
02H Address CMD Data characters [03H| Check sum
ASCII mode:
STX Start character:(3AH)
ADR 1
ADR 0 Communication address:
CMD 1 8-bit address consistsof 2ASCII codes
CMD 0
DATA(n-1) Contents of data:
~~~~~~ n X 8-bit data consistof 2n ASCII codes,
n=25 maximum of50 ASCII codes
DATA 0
LRC CHK 1 LRC check sum:
LRC CHK 0 8-bit check sumconsists of 2 ASCII codes
END 1 END characters:
END 0 END I =CR (0DH),END 0=LF(0AH)
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RTU mode:
START A silentinterval of morethan 10 ms
ADR Communication address:8-bit address
CMD Command code:8-bit command
DATA(n-1)
,,,,,, Contents of data:nX8-bit data,n<<=25
DATA 0
CRC CHK Low CRC check sum:
CRC CHK High 16-bit check sumconsists of 28-bit characters
END A silentinterval of morethan 10 ms

ADR (Communication Address)

Validcommunication addresses arein the rangeof 0 to254. Anaddress
equals to Omeans a broadcastto all AC drives (AMD)in the network. In
this case, the AMD willnot reply tothe master device.

For example, communicationto AMD with address 16decimal:

ASCII mode: (ADR 1, ADRO)="1"

'0'=>'1'=31H, '0'=30H

RTU mode: (ADR)=10H

Function (Function code)and DATA (data characters)

The format of data characters dependson the functioncode. The available
function codes aredescribed as follows:

03H: read datafrom register

06H: write singledata to register

10H: write multipledata to registers

Command code: 03H,read N words. The maximum valueof N is12.

For example, reading continuous 2 words from startingaddress 2102H of
AMD with addressO1H.
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ASCII mode:
Command message: Response message:
STX B STX "
ADR 1 '0' ADR 1 '0'
ADR 0O " ADR 0 TH
CMD 1 '0' CMD 1 '0'
CMD 0 130 CMD 0 3
2" Number of data '0'
" count by byte) 4!
Starting data address I(l)' ( Ll ,T,
B Content of starting 0
— data address e
0 2102H 7
Number of data '0' '0'
(count by word) 0" '0'
o Content of 0
— data address —
LRC CHK 1 D 2103H 0
LRC CHK 0 7' '0'
END | 'CR' LRC CHK 1 7
END 0 'LF' LRC CHK 0 "
END 1 CR
END 0 LF
RTU mode:
Command message: Response message:
ADR 01H ADR 01H
CMD 03H CMD 03H
Starting data address 21H Number of data 04H
02H (count by byte)
Number of data 00H Content of data address 17H
(count by word) 02H 2102H 70H
CRC CHK Low 6FH Content of data address 00H
CRC CHK High F7H 2103H 00H
CRC CHK Low FEH
CRC CHK High SCH
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Command code: 06H, write 1 word. For example, writing 6000(1770H)to

address 0100H of AMDwith address 01H.

ASCII mode:
Command message: Responsemessage:
STX " STX =
ADR 1 '0' ADR 1 '0'
ADR 0 ' ADR 0 '
CMD 1 '0' CMD 1 '0'
CMD 0 '6' CMD 0 '6'
0 0
T OE
Data address o Data address o
0 0
T T
ET T
Data content e Data content e
0 0"
LRC CHK 1 '7' LRC CHK 1 7'
LRC CHK 0 ' LRC CHK 0 '
END 1 CR END 1 CR
END 0 LF END 0 LF
RTU mode:
Command message: Response message:
ADR 01H ADR 01H
CMD 06H CMD 06H
01H 01H
Data address Data address
00H 00H
17H 17H
Data content Data content
70H 70H
CRC CHK Low 86H CRC CHK Low 86H
CRC CHK High 22H CRC CHK High 22H

Command code: 10H, write multiple datato registers

For example, setthe multi-step speed, P17=50.00 (1388 H), P18=40.00

(OFAOH).AC drive addressis 01H.
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ASCII Mode:
Command message: Responsemessage:
STX " STX B
ADRI1 '0' ADRI1 '0'
ADRO BE ADRO 0
CMD1 ' CMD1 '
CMDO 0 CMDO 0
'0' IOI
. '0' . 0"
Starting data address Starting data address
" e
" e
VO' vol
Number of data 0 Number of data 0
(count by word ) 0’ (count by word ) 0
i o
Number of dat '0' 'D'
nmber of Cat LRC Check
(count by byte) "y i
7 CR
The first Py END F
Data content 8
'Y
0"
The Second B
Data —
Content A
0
g
LRC Check
B
CR
END
LF
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RTU Mode:
Command message Responsemessage:
ADR 01H ADR 01H
CMD 10H CMD 10H
00H 00H
Starting data address Starting data address
11H 11H
Number of data 00H Number of data 00H
(count by word) 02H (count by word) 02H
Number of data 04H CRC CHK Low 11H
(count by byte) CRC CHK High CDH
The first data 13H
content 88H
The second data OFH
content AOH
CRC CHK Low B2H
CRC CHK High 49H

3.5 CHK (checksum)

ASCII mode:

LRC (Longitudinal Redundancy Check) is calculatedby summing up,
module 256, the values of the bytes fromADRI1 to lastdata characterthen
calculating the hexadecimal representationof the2's-complement negation
of the sum. For example, reading 1 word fromaddress0401H of the AC
drive with addressO1H.
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STX "

ADR 1 '0'
ADR 0 "
CMD 1 '0'
CMD 0 13

0

) e

Starting data address

0

e

0

0

Number of data .
It

LRC CHK 1 'F'
LRC CHK 0 %'
END 1 CR
END 0 LF

RTU mode:

ADR 01H
CMD 03H
Starting address 21H
02H
Number of data 00H
(count by word) 02H
CRC CHK Low 6FH
CRC CHK High F7H

01H+03H+04H+01H+00H+01H=0AH,
the 2's-complement negationof 0AH

is F6H.
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CRC (Cyclical Redundancy Check) is calculatedby the followingsteps:

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

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

Step 3: Shiftthe CRC registerone bit tothe right withMSB zero filling.
Extract and examinethe LSB.

Step 4: If the LSB of CRC register is0, repeat step 3, else Exclusiveor the
CRC register withthe polynomial value AOO1H.

Step 5: Repeatstep 3 and 4 until eightshifts havebeen performed. When
this is done,a complete 8-bitbyte will havebeen processed.

Step 6: Repeat steps 2 to 5 for the next8-bit byte ofthe command message.

Continue doing thisuntil all byteshave been processed. The final contents

of the CRCregister is the CRC value.

When transmitting the CRC value inthe message, theupper and lower

bytes of the CRC value mustbe swapped, i.e.the lower order bytewill be

transmitted first.

The following isan example of CRC generation using C language. The

function takes twoarguments:

Unsigned char* data <—a pointer tothe message

buffer Unsigned char length —the quantity ofbytes in themessage

buffer Thefunctionreturnsthe CRC valueas a typeof unsigned integer.
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Unsigned int crc_chk(unsigned char* data, unsigned char length){ intj;
unsigned int reg_crc=0xFFFF;
while(length--){

reg_crc "= *datat++;
for(j=0:j\<8;j++){
if(reg_crc & 0x01){/* LSB(b0)=1 */
reg crc=(reg_crc>>1) " 0xA001;
telse{
reg_crc=reg_crc >>1;
}
}
}
return reg_crc;

}

3.6 Address list:
The contents ofavailable addresses areshown as below:

Content Address Functions

AC drive 00nny | M0 means parameter number,For example: The
Parameters address of P100 is0064H .

00: No function
01: Stop

10: Run

11: Jog +Run
2000H Bit2~3 Remain

00: No function
01: FWD

10: REV

Bit0~1

Command
Read /Write

Bit4~5

11: Change direction
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Content

Address

Functions

Command
Read /Write

2000H

Bit6~15 Reserved

2001H

Frequency . command

2002H

Bit0 1:EF(NO)

Bitl 1: Reset command

Bit2-15 Reserved

Status monitor
Read only

2100H

Error code:

00:No errors occurred

01: Over-current (oc)

03: Overheat (oH)

04: Drive overload (oL)

05: Motor overload1 (oL1)

06: External fault(EF)

07: CPU failure (cF1)

08: CPU or analogcircuit failure (cF3)

09: Hardware protection failure (HPF)

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

11: Current exceeds? times rated current
during decel (ocd)

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

13: Ground Fault (GF)

14: Low voltage (Lv)

15: Reserved

16: CPU failure 1(cF2)

17: Base block

18: Overload (oL2)
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Content Address Functions
19: Autoaccel/decel failure (cFA)
2100H | 20: Software protection enable(codE)
Status of AC Drive
LED status : 0:light Off ,1: Light up
Bit 0~4 |RUN STOP JOGFWD REV
BITO1 2 3 4
Bit5,6,7 | Reserved
Status monitor Bits Main freq Controlled by
Read only communication
2101 Bito i\;l:];nmf:q Controlled byexternal
Bit10 Operaliop co'mmand controlled by
communication
Bitl1 Parameters have been locked
Bitl2 0: Stop 1: Run
Bit 13 1: Jog command
Bit 14-15 | Reserved
2102H | Frequency command F(XXX.XX)
2103H | Output Frequency H XXX.XX)
2104H | Output CurrentA (XXX.X)
2105H | DC-BUS Voltage U (XXX.X)
2106H | Output Voltage E (XXX.X)
2107H Step number of Multi-StepSpeed Operation (step)
2108H | Time of PLCOperation (sec)
2109H | Valueof External Trigger(count)

Additional response toerror communication .

When the inverterare wrong communicationconnection .Theinverterwill response
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to the errorcode if theerror caused .and the maximum unit (bit 7) ofthe

Appendix

Inverter User's Warranty Bill

command code setto 1 (Function code and80H) and answerto the Master.

The master willknow there willbe error .

STX " Address 01H
'0' Function 86H
Address -
BN Exception code 02H
'8 CRC CHK Low C3H
Function -
'6' CRC CHK High AlH
Exception 0"
Code "
re
LRC Check
rT
CR
END
LF
Error Code Description
01 Function code error . The inverter canidentify the function
code (03H, 06H,08H,10H)
02 Data address code . The data addresscouldn't be identified by
the inverter .
03 The data content valueis error . The content value forthe date
is too big ,Not all the inverterscan recognize the contentvalue |
04 The inverter couldn't store. and the invertercouldn't deal with
such command .
10 Transmission timeout .
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User's Details

Inverter Model Tel
Add. Pos code
Contact Person Department
Name of The date of
Distributor Purchase

Inverter Model

Serial Number

Equipment Name

Motor Power

The date of
Installation

The date of begin
use

Records of repair

Fault :

Solution:

The date of repair:

The nameof repair workers:

@ @ The user shouldkeep this warranty bill .

TIP
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