B501 Series user manual

Sensorless current vector frequency inverter

~ l e ']
\ ) EE :\.o‘?.:

o ®
Uross

SPEED (;()NH%OLI,EF'

b ey <!
don ®
. B ;
‘-_..“‘J‘,f.x . F—
S
-

BDF-B501

(A oo |
(A own

High voltage inside = - A oo

9N vitage macie

e : - il
ore open the €@ = -
o i B501-4005
. Please read the Mﬂ:"-:: . ; 2t :
imanual pafore instalia Spees AL, [t o E
. UV ey Rated: shp (3 TKW
-Never connect ';?sf: Vi |
1o output termi

D

€



PREFACE

Thank you very much for using BEDFORD B501 series high performance sensorless vector.
Read this instruction manual thoroughtly before installation,operation,maintenance and inspection of
the inverter.

BDF-501 series high performance sensorless vector have high start torque,auto torque and dlippery
difference compensation function,stable operation without noises,which also within PID,simple PLC
time function and impulse output it can be used in different aspects.With LCD operator, monitoring
two parameters at the same time,displaying chinese,english and the copy of parameter function which
save the time of debugging,the outside terminal function is flexible,all kinds of method control,many
kinds parameter monitor and adjust on line with standard RS-485(MODBUS)communication
fuction,PROFIBUS communication card (optional) and meet the userss al kinds of
requirements.Energy-saving operation can improve maximum the motor power factor and the
efficiency of motor.It also can improve the speed precision within standard PG card and close loop
control.

If the inverter which need to be used in CE standard and other similar standard stipulated operation
condition,it must install the wireless noise filter.

If meet some unsettlements in the process of using,please contact our dealers ,representatives or us
directly.

Remark: Please hand the instruction manual to the end-users ,it will be of great help for their daily

operation,mantenance,inspection and troubleshooting..

The safe operation depends on correct transportation,installation and maintenance,please kindly note
before beginning to work.

A Indicates a potentially hazardous situation which, if not heeded, could possibly
result in death or seriousinjury.

& Indicates a potentialy hazardous situation which, if not heeded, may result in
moderate or minor injury and damage to the product or faulty operation.



NOTE FOR SAFE OPERATION

® CONFIRM WHEN GETTING THE PRODUCT

& CAUTION
1. Pleasedon’tinstall the damage and missing partsinverter.
@® INSTALLATION
& CAUTION
1. Inconvey,please hand the bottom of the whole machine.
If just take the panel board,it has the danger of downfall of the whole machine.
2. Pleaseinstall the inverter to the metal and apyrous board.
If install it on the flammable meterial it has the danger of fire.
3. When mounting units in an enclosure, install afan or other cooling device to keep
the intake air temperature below 40°C.
If too heat,it will arose the fire or other accidents.
® WIRING
AWARNI NG
1. Please confirm turn off the input power supply before wiring terminals,
2. Please ask the electrician do the wiring terminals.
3. Always connect the ground lead E to ground.
4. When the urgency terminal get through,please note that the action is effective.
5. Please don’t touch the output terminal and connect it to the shell of motor.
& CAUTION
1. Please confirm the AC main circuit power supply is same to the inverter’s related voltage.
2. Pleasedon’t perform awithstand voltage test to the inverter.
3. Please do the brake resistor and brake unit according to the wiring diagram.
4. Please tighten the terminal with proper screw.
5. Never connect the main circuit terminals U, V, W to AC input main power supply.
6. Never connect the capacitance and LC/RC noise filter to the input circuit.
7. Please don't connect the electromagnetism switch and electromagnetism
connector to the output circuit.
8. Please don’'t dismantle the front shell,just only dismantle the terminal shell when
wiring.




® TRIAL OPERATION

AWARNING

1. You can close the input power supply after confirming it has install the termina shell,do not
dismantle the shell in power.

2. If theinverter has set the function of restart when power off ,please don’t close to the machine
equipment due to if power on,the inverter will restart al of a sudden.

3. Please connect the urgency stop switch (stop key-press is available only on the way of
operator operation setting).

& CAUTION

1. Never touch the brake resistor when the two sides's high voltage discharge lead to high
temperature.

2. Before operation,be sure the motor and machine’'s using is within the allowed range.

3. Inoperation,never check the signal.

4. All the parameters of the inverter have been preset at the factory. Do not change the settings
unnecessarily.

® MAINTAINANCE AND INSPECTION

AWARNING

1. Please don’t tough the connection terminal of the inverter,it has high voltage.

2. Before connection,please note it has install the shell of terminal,when dismantle the shell,be
sure turn off the power.

3. Cut off the main circuit,be sure that the irradiance diode is extinct,and then do maintainance
and inspection.

4. Never do maintainance and inspection for curbstone technician .

& CAUTION

1. Pleaae pay specia attention to the operator,control circuit and drive circuit board which install
CMOS integrated circuit.

2. In power,please don’t ater the connection and dismantle the terminal connection.

3. Pleasedon’t check the signal during operation.

® OTHERS

AWARNI NG
1. Never changeit by yourself.

2. Wrong connection, improper using and change on one's own lead to the damages are charged
by the users.
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Chapter 1 Purchasing Inspection

& CAUTION

1. Pleasedon’tinstall the damage and missing partsinverter.

The products has been test strictly at the factory,however,due to the transportation and other beat all

the situation ,please kindly note checking carefully after purchasing the products.

1.1 Inspection Items

Please confirm the followed items after getting the products:

Table 1-1 Confirmation Item

Confirmation Item

Confirmation method

It is same to the product

Please confirm the BDF-B501 lateral nameplate

Whether have some damage parts and places Check the whole shell to seeif it is damage

Check the screw isloose or not

Use the screwdriver to tighten if necessary

The manual,qualification and other parts

BDF-B501 instruction manua and its parts

If there are some exceptional situation, please contact the supplier and our sales department.

1.2 Nameplate Data

1.2.1 Nameplate

Inverter Module ——»
Input Power Supply ——»

Rated output ———»

-

.

B501-4007 A

Spec:AC400V,18A
Rated: 7HP(5.5K W)
)

11




1.2.2 Instruction of Inverter Model

B501 -4 00/

007-7HP/5.5KW MOTOR

4-400V,2-200V

1.3 Parts Instruction

A e ey
Installation /P

apertura

Keyboard

Model case \\

Front cover
Fig.1-1 BDF-B501 SERIESINVERTER
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Chapter 2 Installation and Wiring

2.1 Exterior Dimension and Installation Dimension (Please refer
to the appendix 1)
2.2 The requirements and Managements of Installation Site

A CAUTION

1. Inconvey, please hand the bottom of the whole machine.
If just take the panel board, it has the danger of downfall of the whole machine.
2. Pleaseinstall the inverter to the metal and apyrous board.
If install it on the flammable meterial, it has the danger of fire.
3. When mounting units in an enclosure, install a fan or other cooling device to keep the intake
air temperature below 40°C.
If too heat, it will arose the fire or other accidents.

Please install BDF-B501 inverter to the followed application site and maintain a proper condition.

2.2.1 Installation Site

Localeinstallation should meet the followed conditions:

Good ventilated indoor.

Ambient temperature-10°C ~+40°C, naked inverter temperatureis -10°C ~+50°C.

Install it free from high temperature and aguosity,the humidity should lower 90%RH and no rain.
Never install it on imflammable.

Install it free from sunlight directly.

No imflammable, caustic gas and liquid.

No dust and metallic powder.

No vibration and firm installation base.

Install it without excessive oscillation and electromagnetic noise.

The altitude is 1000m below,please decrease the related output in high altitude,or it the atitude
increase 100m it is allowed fall down 0.5° C of the ambient temperature.

2.2.2 Ambient Temperature
In order to improve the inverter’s reliable running,please install it in a good ventilated place, if using
in aclose box pleaseinstal acooling fan or air conditioner to maintain the temperature below 40°C.

2.2.3 Measures
In installation, please take the dustproof cover to the inverter due to some metal chips which are easy
to fall down to the inside of inverter.Please take away the dustproof cover when finished the
installation.

2.3 The Way and Space of Installation
The series inverter are installed cooling fan to force the cool wind.To make it good,you must install
the inverter in avertical way and keep enough space al around, please refer to the followed picture:
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Fig.2-1 BDF-B501 The Way and Space of I nstallation

2.4 Connection Requirements and Notes

AWARNING

Please confirm turn off the input power supply before wiring terminals.
Please ask the electrician do the wiring terminals.

Always connect the ground lead E to ground.

When the urgency terminal get through,please note that the action is effective.
Please don’t touch the output terminal and connect it to the shell of motor.

a s wbdeE

A CAUTION

Please confirm the AC main circuit power supply is same to the inverter's related voltage.
Please don't perform a withstand voltage test to the inverter.

Please do the brake resistor and brake unit according to the wiring diagram.

Please tighten the terminal with proper screw.

Never connect the main circuit terminals U, V, W to AC input main power supply.

Never connect the capacitance and LC/RC noise filter to the input circuit.

No o~ wDdhR

output circuit.
Please switch motor or industry frequency power supply after stopping the output.

© o

so as not to harmful to personal or cause any potential damage to machines.

Please don't connect the electromagnetism switch and electromagnetism connector to the

If Sn-03 is 7,9,11(2-wire mode)or is 8,10,13(3-wire mode),except parameter setting of Sn-01
and Sn-02,the other parameter setting will return to their initial setting at factory.If the inverter
isinitialy operated in 3-wire mode(Sn-03=8,10,12),the motor will rotate in CCW sense after
setting changed to 2-wire mode(Sn-03=7,9,11).Be sure that the terminals 1 and 2 are [OPEN]
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2.5 The Connection of Peripheral Equipment
The Standard Connection Diagram of B501 Series Inverter and Peripheral Equipment

Power supply @
[
O
|

Breaker or electric
leakage switch

Electromaghetic
Contactor

AC reactor

Input noise filker DC reactor

BOF-B301 Inwerter

Zero phase core

Output noise fitker @

l
Motor ]:l
=S

Fig.2-2 The Connection of B501 Inverter and Peripheral Equipment

2.6 The Main Circuit Connection
2.6.1 The Arrangement of Main Circuit Terminal

The main circuit terminal is located on the front inferior.And the medium and small capacity machine
are put on the main circuit print board directly. The big capacity machine is installed on the machine
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box,its terminal quantity and array location is changed as the difference of function and
capacity.Detailed pictures are as follows:

6890)8|88a)e)e

E R § T P PB U V W

Fig2-3,1.5—3.7KW Standard Main Circuit Terminal

819)8)8)8)|8)|®]E)E)6)|&] &

E R S T N N P P PB U V W
Fig2-4, 5.5—7.5KW Sandard Main Circuit Terminal

@)@@|g)©|e)@) e
E R § T P N PB U V W

Fig2-5, 11—15KW Sandard Main Circuit Terminal

899888888
R S T P N U V W E

Fig2-6, 18.5—45KW Standard Main Circuit Terminal

gelele@e)eee)eE
R & T P P N U V W E

Fig2-7,55KW Standard Main Circuit Terminal

2.6.2 The Cable Dimension and Terminal of the Main Circuit
Determine the wire size for the main circuit so that the line voltage drop is within 2% of the rated
voltage. If there is the possibility of excessive voltage drop due to wire length, use alarger wire (larger
diameter) suitable to the required length

Line voltage drop (V) = \/’Exwire resistance (2/km) x wire length (m) x current (A) x 107
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Table 2-1 The Cable Dimension of the Main Circuit and Screw Terminal Specifications

Terminal CableLine ; CableLine Terminal
Model Terminal Code

Code Spec. Spec. Screw
BDF-B501-4002 | R,S.T, UV.W 25 PE PB M4
BDF-B501-4003 | R,S.T, UV,W 4 PE PB M4
BDF-B501-4005 | R,S.T, UV,W 4 PE PB M4
BDF-B501-4007 | R,S.T, UV,W 6 PN E PB M4
BDF-B501-4010 | R,S.T, UV,W 6 PNE PB | M5
BDF-B501-4015 | R,S.T, UV,.W 10 PN E pg | nesec = M5
BDF-B501-4020 | R.S.T, UV.W 10 PN E PB :?1?05‘12\\[‘ M6
BDF-B501-4025 | R,S.T, UV.W 16 PN E . M6
BDF-B501-4030 | R.S.T, UV.W 16 PN E M6
BDF-B501-4040 | R,S.T, UV,W 25 PN E M6
BDF-B501-4050 | R,S.T, UV,W 25 PN E M8
BDF-B501-4060 | R,S.T, UV,W 35 PN E M8
BDF-B501-4075 | R,S.T, UV,W 35 PPLNE M8

Remark: If the connection line is bigger 30m, you should choice more bigger first gear about the
connection specifications

2.6.3 The Instruction of Main Circuit
® |nput power supply: R. S. T
® Ground terminal: E
® DC generatrix: P, N
® Connection brake resistance
® Motor connection: U, V. W

2.6.4 The Function of Main Circuit
Please connect correctly according to the corresponding function,the table is as follows:

Table2-2 The Function of Main Circuit

Terminal Terminal Function
R. S T Connect AC power supply input terminal to 3 phase or 1 phase AC power
supply
U. V. W Connect 3 phase AC motor to inverter output terminal
P. N Connect brake unit connection terminal out,P(+),N(-) of the DC generatrix
P. PB Connect one brake resistance to Banother to P1
P1. P Connect DC reactor terminal out,one to P,another to P1
-4 Grounding lead
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2.6.5 The Composing of Main Circuit

|====== TS FETTTTT mm————— M
| it -I Fg I : r‘a:f— : i
I | JS ' | [
| 1 I
I ! Ig
+— +——
| I A
Is \ L B N
S ) L
1K | I ak
Iy It
| : I
Iy ] ' by ]
I | ! t |
| Paowvar Control | | Power Contral
.L:E supply circuit : | g supply | circuit
- o e LR R S @ Codoatn |
1. 5-15kW 18, 5-45kW
T 1 =] -
|
|
|
| *

i
| Pawer Contral
| - supplhy circuit

| @—E Caooling Fan
|

Fig.2-8theMain Circuit Board of Inverter
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2.6.6 The Standard Connection Diagram

External braking unit External braking resiskance

(95

External DC reactor External braking unit

FT

o

Yy

) R

|_m_©s

Fig2-9 the Main Circuit Standard Connection of I nverter
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2.6.7 The Connection Methods of Main Circuit
The section are mainly introduce the input,output of the main circuit board and the connection way of
grounding terminal and some notes.

® The secund line of main circuit board
The Installation of Breaker
Please install proper MCCB to the inverter.
(D The capacity of MCCB should be 1.5~2 times than inverter’s raleted current.
2 The time pattern of MCCB should meet the overheat protection of inverter(150% of rated
output current for 1 minute, 180% of rated current for 2 seconds)
@ If MCCB work together with two or over tow inverters,connect it with the Fig2-10,please turn
off the power supply when connect the fault output relay of the inverter to the power supply
contactor.

BDF-Bb01

=
a
]
=]

)

Q
0

)

c

)

O
o

Fig.2-10 Connect Input Breaker

Theingtallation of Electric |leakage breaker

Due to the inverter output is high frequency PWM signal so that it will come into being high
frequency Electric leakage current,please choose the sensitive current is over 30 MA Y 2 delay Electric
leakage breaker;If use ordinary Electric leakage breaker,please choose Electric leakage breaker
sensitive current is over 20 MA and its action timeis over 0.1 seconds.

The connection of terminal line
Input power supply’s ordinal is no relevant to the terminal’s,you can connect it at random.

The setting of AC reactor or DC reactor

When input power suppy connect a capacitive load,the grid will produce high aiguille current,if don't
take measures,the aiguille current may damage the rectifier and function model of the inverter.When
the grid exist much high aiguille current,please connect lateral the 3 phase AC reactor on the inverter's
power suppy input(optional) or install the DC reactor on the DC reactor terminal.lt not only restrains
the aiguille current but also improve the power factor.
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The setting of surge suppresser

When there is geist load all around (electromagnetic contactor, electromagnetic valve, electromagnetic
loop, electromagnetic breaker and on on),please install the surge suppresser.

The setting of power supply noise filter
The power supply can restrain the influence of the grid input noise ,at the same time it also can
restrain the harmful to the grid’s.The inverter needs special noise filter due to ordinary noise filter's

effects is not good.The correct setting picture and wrong setting picture are listed as Fig.2-11 and
Fig.2-12 respectively:

¥CCB \/’

O
A Spedial noise EDF-ESO1
fiiter Irwerter -
S ot
EMC
-]
G0 O
Other contral
~ equipment
T—O [«

Fig.2-11 the Correct Noise Filter Setting

- X
o
~ Ordinary BOF-BSO1
0 O M | ity Irwerter @
Y —
~
P O Other
control
ﬂ equiprient
(a)
- X
D M
~ BOF-B301
) Ol VY Inverter @
S OV
R —
Ordinary Other |
noise: filter contro
ﬁ equipment
(b)

Fig.2-12 the Wrong Noise Filter Setting



@® Themain circuit output lateral wiring

The wiring between inverter and motor

Theinverter’s output terminal U, V. W should be connected to the input terminal U, V. W. Besure
the forward run command, the motor do forward run when in running.If the motor is on the reverse
run,please take arbitrary two lines of the output terminal U. V. W interchanged which can change the
motor’s swerve.Use the JOG terminal confirm the forward and reverse .

Never connect he power supply line to the output terminal
Never connect the power supply line to the output terminal.When input power supply to the output
terminal it will damage inner parts of inverter.

Never take the output terminal short circuit or grounding

Never contact the output terminal directly or short circuit the output connection to the cover of
inverter,or it will lead to the danger of Electric shock and short circuit.Besides,never short circuit to
the output line.

Never use the phase-shift capacitance
Never connect the electrolytic condenser in output circuit or LC/RC filter,or it will cause the damage
of inverter.

Never use electromagnetic switch

Never connect the electromagnetic switch in the output circuit and the electromagnetic contactor,or
the surge current of inverter will cause the overcurrent protective action and even damage the inner
parts of inverter.

Theingtallation of the output lateral noisefilter
When connecting the noise filter on the output side of inverter,it can reduce the conduction
interference and the radio frequency interfere.

The conduction interference: the electromagnetic induction make the signal conduct noise so that
other cntrol equipment do the wrong action at the the same grid.

The radio frequency interfere: the inverter and cable will radiate high frequency electromagentic wave,

it will exert an interfere to the nearby wireless equipment lead to the noise during the process of
accepting signals.The output lateral noisefilter is asfollows (Fig.2-13):
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m
e BDF-501 o
H‘v_
Inverter Moise Filter
ﬂw_
Conduction Radio
interference frequency
interference

Singal wire

Control

equipment AM receiver

Fig.2-13 The Output L ateral Noise Filter

The conduction interference countermeasure

To restrain the output lateral produce conduction interference except the method of setting noise filter
aboved,besides ,you can take al the output line to the grounding metal tube. The interval should be

bigger than 30cm between the output connection line and signal line,so the conduction interference
will be reduced accordingly.

MCCE Metal tube
ﬂm

—

Ol YV BDF-B501

Inverter

i
L]
]
i

Y-, W

Signal wire ]
Control
equipment

Fig.2-14 Conduction Interference Counter measures

Theradio frequency interfere countermeasure
The input/output connection line and inverter will proudce the radio fregeuncy interfere by
themselves,if setting the noise filter two sides of the ouptut and shield with iron vessel,it can reduce

the radio frequency interfere.The connection line of the inverter and motor should be as short as
possible.Fig.2-15

Metal case

- Metal tube
S Ol :
-~ Noise BDF-B501 Noise |

filter Inverter filter |3}
~ i
O 0=\ .}

v

Fig.2-15 The Radio Frequency Measures
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The connection distance of inverter and motor
The connection line distance of inverter and motor is long the carrier wave frequency will be high,and
its cable’s high wave leakage current will increase,causing the bad influence to the inverter and its
nearby equipments,so reduce the leakage current as far as possible.

The relationship between the connection distance of the inverter and motor and the carrier wave is
table 2-3 as shown below:

Table 2-3 The connection distance and carrier wave frequency of inverter and motor

Cablelength <30m 30m~50m 50m~100m =100m
Carrier wave 15kHZ Max 10Khz Max 5Khz Max 2.5kHz Max
Cn-34 (Cn-34=6) (Cn-34=4) (Cn-34=2) (Cn-34=1)

@® Grounding

(D Connect the ground terminal E to the grounding.

220V class: the third grounding (a ground resistance less than 100Q)

380V class: special for the third grounding (a ground resistance less than 10Q)

Do not share the ground wire with other devices, such as welding machines or power tools.

Always use a gound wire that complies with the technical standards on electrical equipment and

minimize the length of ground wire.

@ When using more than one inverter, be careful and don’t loop the ground wire in a circuit, as
shown below Fig.2-14.

@
®

BDF-B3501

BDF-B:201

BDF-B201

OK

OK

EDF-E501

NO

Fig.2-14 The method of a ground wire
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@® Theinstallation of brakeresistance

To carry out the soon brake of motor,it is alowed to install the brake resistance of the B501 series
15kw below and the setting is ascending brake is available.The P and PB terminal is connect to the
brake resistance,please do not connect it to other terminals. The installation is shown as Fig.2-15.

pB(

=

¢ &

3

BDF-B501 3
Inverter [
il

[=F]

=

(=)

2=}

Fig.2-15 The Installation of Brake Resistance

2.7 The Connection of Exterior Terminal

2.7.1 The Cable Dimension and Terminal of the Control Circuit

The torgque relationship between control circuit connection terminal dimesion and screw tighten as
shown Table2-4 below.

Table2-4 The terminal connection line dimension

L ead wire (mm?) Terminal screw Dimension Torque(N * m)
05 M3.5 0.75~3.5 0.8
0.75 0.75~3.5
1.25 1.25~35
2 2~35

2.7.2 The Function of Exterior Terminal
Theterminal arrangement is shown as below (Fig.2-16).

RIVIRR XXV VR R RRIRIR
VVRB VR RNRRNRRIRIRIR

Eavd 1] 3 | 5 | 7 |2av]vin]an]avx|po1 |poc|ipizfa=fa-)|
[Ef2]4]6] s fovlem]onp]aoi]aoz] E fcigs +fs -}

VRNRR

[r2a|R2c|R1a|R1B|R1C]

Fig.2-16 Exterior Terminal Arragnement
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A CAUTION
® Exterior terminal VIN,AIN please refer to Sn-24.
® Termina 15V (12V)'soutput current is 20Ma.
® Multi-function analog output A01,A02 is special connect to the ammeter,please don’'t make it
as reactive control to analog output signal.
Table 2-5 External terminal function
Type | Terminal Terminal function
1 Forward operation-STOP signal
2 Reverse operation-STOP signal
3 External fault input
%_ 4 Fault reset
i 5 Multi-function | 3-wire operation,Local/Remote control,Multi-speed select, ACC/DCC
< 6 input terminal | choice, ACC/DCC Halting,Base block,Overheat Warn,PID control,DC
;_). 7 braking,Speed search,Up/Down function,PG speed control,External
E 8 fault, Timer function,Multi-function analog input setting
24V G Sink Common Point (Locate the short jumper of TP2 in SINK position)
ZAY Source Common Point (Locate the short jumper of TP2 in SOURCE position)
E Connection to Shield Signal Lead (Frame Ground)
+12V Speed setting for power
> VIN VIN Master speed V oltage Reference (0~10V)
2 AIN Master speed Current Reference (4~20mA)
& | AUX AuxiliaryAnalog Input:
3 Auxiliary freqguency Command, Frequency Gain, Frequency Bias, Overtorque Detection,
i’_ Output Voltage Bias, ACC/DEC Ramp, DC-Brake Current, Stall Prevention Current
‘3 Level during Running Mode, PID Control, Lower-Bound of Frequency
Command,Frequency-Jump-4, etc
GND Analog Signal Common
P12
o) External Power Source For PG Feedback Use
& , [1c12
(op
ﬁ 28) Phase-ASignal Input of PG
g A0l Analog Multifunction Output Port:Frequency Command, Output Frequency, Output
0. g_’ A02 Current, Output Voltage, DC Voltage, PID Controlled Vaue,Analog Command Input of
“é E VIN,AIN orAUX(2mA Max
'§ GND GND Common Lead forAnaog Port
R1A Relay Contact Output A(Multi-function output terminal) Same
‘%," _% % R1B Relay Contact Output B(Multi-function output terminal) function
L S S| RIC Relay Contact Common as
D01,D02
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D01 Digita Multi-Function(Open Callector)Output:During-Running, Zero-speed,
R2A | Agreed-frequency,Agree-frequency-setting, Frequency-Output,|nverter-Operation-Ready,
R2C | Undervoltage-Detection, Base-BlockOutput, Run Source, Frequency command,
D02 Overtorque Detection, Frequency Command Invalid, Fault, Undervoltage, Overheat,
Motor Overload, Inverter Overload, During-Retry, Communication-Fault,
Timer-Function-Output.
DOG Common Terminal of Open Collector Transistor
g S(+)
2 3 U o
o 3 8 RS-485 Communication interface
5 € o S0)
=

2-15




2.7.3 The Inverter Connection Diagram equal or less than 15KW Specification

External Braking Resistance

Iulti-step Speed command 1

Multi-step Speed command 2

puEuLnd Axusnbagy pulsagg

Foward RunjStop

Rewverse RunfStop

{"Close";Foward Run)

{"Close":Feverse Fun)

1 |

A L) L
- MCCR MC N P ER
o e e e |
P & =
T ] i
=) ) oy
o [ — BDF-B501
A
2 1
= e R Ly

The third ground

Analog output 1 ] .
External Fault ! Analog signal
| ouktput 1,2
Fault Reset | — " Analag autput 2 : e 010V
[ 1 LR AR
IE
I

Jog command

External Baseblock,

Multi-Function contact autput
= <ZS0VAC, 1A

K0 W E 30VDC, 18
+ | +12% Frequency setting power R o R24
2 L supply+12%,20mA
W, M1V [ RIC
2 <% r T YIM Master speed com, 0=~ 10Y,{ 20k . J
472 (mA

AN Master speed com, 4~20nm, {25000)

010y (P

ALY Mulki-Function analog input O~10Y,

v

20k

GMD Analog signal common

fulti-Function oukput 1,2
{collector open 484,50ma)

[

1B12
External PG feedback power supply { }
R5-485 Communication conkact

PG signal input(a group)
pulse frequency command

Fig.2-17 The Inverter Connection Diagram Equal or Less Than 15K W Specification
Remark :
* L:Install MC is mainly used for avoiding Fault restart or drop power restart,so the Fault output B
terminal should connect to the MC control circuit.
i i
| s
+2: ~/ Shieldwire, ¥/ Shield twisted wire
* 3:Thetermina (D~@® can be set as SINK or SOURCE interface,when setting SINK interface,the
short jumper of TP2 must be set to SINK position,and when setting SOURCE interface,the short

jumper of TP2 must be set to SOURCE position.
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2.7.4 The Inverter Connection Diagram equal or over 18.5KW Specification

Excternal Braking Unit

W
o MCCB S N ¥
E=) | 1
= - : a
a i 1 I
3 ] i |
2 -
2 o ! Fa B B
g ! ! : B DF B !) 0 l
2 i P
| i !
= bommmeeee ;
s = The: third ground
Fomard FUunStop  m— ) ("Close":Foward Run) I j:l_—
Reverse RunfStop 2 REV | {"Close™:Reverse Run) AD1 1

#nalog output 1 .
Analog signal

aukput 1,2

External Fault -~

Fault Reset Analog output Z

(bC 0710V
Multi-step Speed command 1

) (I PRS-
L R SE—

Multi-step Speed command 2

Tulti-function conkact inpuk

Jog command

External Baseblock

Multi-Function contact autput
F <Z50MAC, 1A
E <JOVDC, 1A

+12% Frequency setting power A it ol
supply-+12v, 20ma
YIM Masker speed com, O~ LY, [20ks) s

AIN Master speed com, 4~20maA, (25000

0 W

. <
W 4

472 mA

{

I

P g X H
o, W +10V |
T

i

I

I

]

]

]

1oy |P

puewwo Aausnbad puiegxg

P A% Multi-Function analog input 0~10Y,  DOL
{20k
v ll’ — Multi-function output 1,2
GMD Analog signal camman e {collector open 48Y,50mA)
= D06
1 5 (+)
External PG Feedback power supply
ﬂ>_ §{=) } R5-485 Communication conkact
p P12
ol < I
i
Al+)
PG signal inpukdA group) ' 3
pulse Frequency command
A { 4

Fig.2-18 The Inverter Connection Diagram equal or over 18.5KW Specification

Remark:

* 1:Same as 15 KW or below

* 2:P1 and P have been used the electric line short circuit at the factory,if need DC reactor out,you
should remove the electric line. 18.5kw~45kw no P1 terminal.

* 3:55kw machine no main circuit PB terminal ,which only can connect brake unit outside.

.

i i
: P
Shidld wire, ¥/ Shield twisted wire

Y —

x4~
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* 5. Thetermina (D~®) can be set as SINK or SOURCE interface,when setting SINK interface,the
short jumper of TP2 must be set to SINK position,and when setting SOURCE interface,the short
jumper of TP2 must be set to SOURCE position.

2.7.5 Connection Notes of Control Circuit
@ Connect control circuit wiring to the main circuit wiring,separating other high-power lines.
® Use the twisted-pair or shield twisted-pair cables for control circuits to prevent operating
faults.Process the cable ends as shown in Fig.2-19.The max.wiring distance should not exceed 50
meter.

Shield sheath ljﬁrn*w::rr

Connect to shield

= ." ‘-\ . -'f“.-
sheath terminal E \/ Do not

Insulated with tape connect here

Fig.2-19 Processing the Ends of Twisted-pair Cables

When the digital multi-function output terminals connect serially to an external relay, an anti-parallel
freewheeling diode should be applied at both ends of relay, as Fig.2-20 shown below.

50 mA max. 48Y max.
“ _n
v T <— free-wheeling diode
¥ S| (100V, >100mA)

B501 4—T—> external wiring circuit v

Fig.2-20 The Optical-couplers Connect to External Inductive L oad

@® Never connect the shield reticle to other signal line and equipment cover,you can use the
insulating tape seal the naked shield reticle.
@® The output terminal R1A,R1B,R1C,R2A,R2C should be wired to terminal (D~@®) respectively.

2.8 Wiring Inspection
Please note that checking the wiring after finishing the connection.

@ Check the wiring iswrong or not

@® Whethr some left screw and wire thread residue inside of the equipment.
@® Whether the screw isloose.

@® Whether terminal part’s nake line short circuit to other terminal.



Chapter 3 Handing and Running

AWARNING

1. You can close the input power supply after confirming it has install the terminal shell, do not
dismantle the shell in power.

2. If the inverter has set the function of restart when power off, please don't close to the
machine equipment due to if power on,the inverter will restart all of a sudden.

A CAUTION

1. Never touch the brake resistor when the two sides’'s high voltage discharge lead to high
temperature.

2. Before operation, be sure the motor and machine’s using is within the allowed range.

3. Inoperation, never check the signal.

4. All the parameters of the inverter have been preset at the factory. Do not change the settings
unnecessarily.

3.1 Operator Display and Handling

BDF-B501 seriesinverter take use of LCD Chinese and English display operator which has two model:
DRIVE mode and PRGM mode,when the interver is stopped, DRIVE mode or PRGM mode can be
selected by PRGM pressing the key .In DRIVE mode, the operation is enabled. Instead, in

the PRGM mode, the parameter settings for operation can be changed but the
Operation is not enabled. The component names and function are shown as below.

operation mode mdicators
DRIVE bt when m DREIVE mode

i i P lit when there is a forward ron command input
0F-B5 REY

Uit when there 15 a reverse run corumand mput
SEQ 1it wheta the tun contanand is enabled from the control
WEF circutt terminal or BE3-455 portfREMOTE mode

it when the frecquency reference from the comntrol
circuit terminalsVIN or AINY or BS-485 port iz eniabled
(FEMOTE mode)
LCD display
Chinese display: 2-line by 8-character
DIGITAL OPERATOR English display: 2-litie by 20-character

pRINE 4 EEMOTE
- - E':. '-I|I.|

DRIVE

E] (=

I Jﬂﬁ] IAl IENTERI

Keys{Key functions are defined in Tahle3-1)

2 v &
|* ronv | [® sToP

Fig.3-1 BDF-B501 Oper ator



» Remote/L ocal switch function key:
L ocal operation mode:--run command is controlled by operator input (SEQ LED extinguished)
--frequency command is controlled by operator input (REF LED
extinguished)
Remote operation mode:--run command is controlled by external terminal (Sn-04=1) or RS-485

communication interface(Sn-04=2)input (SEQ LED light)

--frequency command is controlled by external terminal(Sn-05=1) or

RS-485 communication interface(Sn-05=2)input(REF LED light).

Table3-1 Operation key function

Key Name Function
PRGM PRGM/DRIVE | Switches over between program mode (PRGM) and drive
DRIVE Key mode(DRIVE).
DSPL Key Display operation status
JOG Key Enable jog operation from LCD digital operator in operation
(DRIVE).
“r FWD/REV Key | Select the rotation direction from LCD digital operator.
REV
> RESET Key Set the number of digital for user constant settings. Also it
[ RESET. Acts as the reset key when afault has occurred.
7 INCREMENT Select the menu items, groups, functions, and user constant
i Key name,and increment setv alues.
(e o] DECREMENT | Select the menu items, groups, functions, and user constant key

l Key name, and decrement set values.

ENTER ENTER Key Select the menu items, groups, functions, and user constants name,
and set values (EDIT). After finishing the above action, press the
key (ENTER).

*UN RUN Key Sart inverter opere?tior.] in (DRIVE) mode when the digital operator

i isused.The LED will light.

*ST0p STOP Key Stop B501 series operation from LCD digital operator. The
STOP key can be enabled or disabled by setting the parameter Sn-07

when operating from the control circuit terminal.

RUN, STOP indicator lights or blinks to indicate the 3 operating status:
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_I RUN STOP
S5TOP
frov | @ | o < 0| @
[stor] o2 | © ® o | et
sl -
ot O
“~ BLINK @ OFF

FRGM mode

An-[10 monitor/set |

¢F

| Bn-o0

n'nnitor;-’s:et|

| (oo

| Sh-0o

rmnitorfs,et|

L )

| Cn-00

maonito rjset|

Frequency reference
value displayed

Y

DSPL

| display monitor,/set item ‘

L J

*2
DSPL

| Un-0O0O

monitor |

DSPL

| An-0O0 rmnitor,fs.et|

l

DSPL

| Bn-0O0 n'mnitor,f’s:et|

DSPL

-
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DSPL

| cn0O

monitor |




*1 When power on,the inverter system immediately enters into DRIVE mode.Press the
DRIVE Key,the system will switch into PRGM mode.If the fault occurs,press the DRIVE
Key and enter into DRIV E mode to monitor the corresponding Un—-1[] contents.If afault occurs
in the DRIV E mode,the corresponding fault will be displayed.Press the RESET Key and
reset the fault.

*2 The monitored items will be displayed according to the settings of Bn-12 and Bn-13.

*3 When in the DRIVE mode,press the key and key at the same time,the setting
values of Sn-and Cn—[J1[] will only be displayed for monitoring but not for changing or setting.

3.3 Parameter Instruction

All parameters of B501 have 4 groups of user parameters:

Parameters Description
An-J0 Frequency command
Bn-10J Parameter groups can be changed during running
Sn-00] System parameter groups(can be changed only after stop)
Cn-0O000 Control parameter groups(can be changed only after stop)

The parameter setting of Sn-03(operation status)will determin if the setting value of different
parameter groups are allowed to be changed or only to be monitored,as shown below:

S1-03 DRIVE mode PRGM mode
To be set To be monitored To be set To be monitored
0! An,Bn Sn,Cn An,Bn,Sn,Cn -
1 An Bn,Sn, Cn™2 An Bn,Sn,Cn

*1 Factory setting
*2 When in DRIVE mode,the parameter groups Sn,Cn can be only monitored if the key and

key are to be pressed simultaneously.
*3 After a few trial and adjustment,the setting value Sn-03 is set to be “1"so as not be modified at

random.

3.4 Operator Handling and Running

Notes:
Before operation: Control parameter Cn-01 value must be set as the AC input voltage value.
For example: Cn-01=380 if the AC input voltage value is 380

@ This example will explain the operating of B501 Series according to the following time chart.
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(1) (2) (3) (4 3 (6) FWD (7) (8)

1

|

| |

I I STOP
| |

| |
| |
| |
! / |
| |
| |

|

|

|
! !

: i
POWER FWD JOG FWD RUN | [ REVRUN |
o | | GPERATION | | WD RUN | | | REVRUN_| |

1 1 1
SETINPUT FREGUERCY FREQ RET. REV /|

VOLTAGE SETTING VALUE CHANGED 60Hz

Fig.3-2 Operator Operation

@® Example of operator operation



Description

Opetation

Operator Display

Remark

(1) When power on Display Frequency command

¢ Select PRGM mode

Input voltage setting | Select contral parameter
-'3} {e.g.Input voltage is

3804)
Display Cn-01 setting value
Input voltage setting is 380
(3) FWD 10G Select DRIVE mode

Select aukput Frequency
displayed

Select direction
{\When power an,initially defaulk
FYW)

I Run operation

Y

Select frequency command

(4)| Frequency Setting
displayed

Change command

Set new command

Select output frequency
displayed

v

(5) FWD Run

v

{5‘) Freguency command
change

Fun operation

Select frequency command
displaved

Change command

Set new command

Select frequency command
displayed

k 4

o
(7) REV Run Change to REY
"8) REY Run Deceleration to Stop

Fre.com. D00, [ifiz

BDF "

An-01-
Fre.cammand 1

Zn-01-
Input voltage

CrD =440 ¥
Fadh
Input volkage

Co-D1=380.7F

Entry Accepted

Fre.cam. 00{. l?il{éz
BOF !

Qutput fre, 0.00Hz
Fre.command 0.00Hz

Cutput fre, 6.00Hz
Fre.cammand 6.00Hz

Fre.com, 000. 0lfiz
F s

Fre.com. 015, 01z
BDF !

TF

iz
5

Fre.com. 015, |](
EDF

Entry Accepted

outpuk com,0,00Hz
Fre.command 15.00Hz

CQutput fre, 15.00Hz
Fre,command 15.00Hz

Fre.com, 015,010z

FE

ECF
Fre.com. 51 D{fz
= A
me) LN LW BoF |
— Fre.com. 051 DOHz
| A TER | e i

e
o
=
=1
B=

Entry Accepted

Output fre,50.00Hz
Fre.command 50,00Hz

Cutput fre,50.00Hz
Fre.command 50,00Hz

Cutput fre, 0.00Hz
Fre.command 50,00Hz

LED OFF

Display 0.5 sec
Confirm the display

LED ON
LED ON

Display 0.5 sec
Confirm the display

LED ON

Display 0.5 sec
Confirm the display

LED o

Lp|s1oe] O

¢ Blinking whils m
* decel ¢
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@ Example of operator operation(use and E key to display monitored contents)

Description Operation Operator Display Remark
Display frequency
command Fre.cmd.050.00Hz
BDF

Display monitored contents

Display output current

Display output voltage

Display DC voltage

Display output voltage

Select output current

DSPL

< B BB [

<

Frecmd. 50.00Hz
fre.putput 50.00Hz

Fre.cmd50.00Hz,0u
tput current12.5A

Fre.cmd.50.00Hz,
output vol. 380V

Fre.cmd.50.00Hz,D
Cvol.510v

Fre.cmd50.00Hz,0u
tput vol.380V

Fre.cmd50.00Hz,0u
tput current12.5A

*1 The monitor contents can be selected by the setting of Bn-12 and Bn-13.

37




Chapter 4 Parameter Setting and Instruction

4.1 Frequency command(in multi-speed operation)An-L10L]

Table 4-1 Under DRIVE mode,it can be monitored and modified the setting valuein running

Par ameter L CD Display : Setting Factory
Name i Setting Range ) )
No. (English) Unit Setting
An-01 Frequency An-01=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command1 Freg. Cmd. 1
An-02 Frequency An-02=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command2 Freq. Cmd. 2
An-03 Frequency An-03=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command3 Freq. Cmd. 3
An-04 Frequency An-04=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command4 Freq. Cmd. 4
An-05 Frequency An-05=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command5 Freq. Cmd. 5
An-06 Frequency An-06=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command6 Freg. Cmd. 6
An-07 Frequency An-07=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command7 Freq. Cmd. 7
An-08 Frequency An-08=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command8 Freg. Cmd. 8
An-09 Frequency An-09=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command9 Freg. Cmd. 9
An-10 Frequency An-10=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command10 Freg. Cmd. 10
An-11 Frequency An-11=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command1l Freg. Cmd. 11
An-12 Frequency An-12=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command12 Freg. Cmd. 12
An-13 Frequency An-13=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command13 Freg. Cmd. 13
An-14 Frequency An-14=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command14 Freq. Cmd. 14
An-15 Frequency An-15=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command15 Freg. Cmd. 15
An-16 Frequency An-16=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command16 Freg. Cmd. 16
An-17 Frequency An-17=000.00HZ
0.00~400.00Hz | 0.01Hz 0.00Hz
Command17 Freg. Cmd. 17

*1: The displayed “ Setting Unit” can be changed through the parameter Cn-28.

*2:At the factory,the value of “ Setting Unit” is 0.01Hz.
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4.2 The Parameter Can be Changed during Running Bn-[10L1

Table4-2 Under DRIVE mode, the parameter group can bemonitored andmadified during running

Par ameter LCD display : Setting | Factory
Name . Setting range . :
NO. (English) Unit Setting
i ) Bn-01= 0010.0s
Bn-01 Acceleration Time 1 i 0.0~6000.0s 0.1s 10s
Acc. Time 1
) ) Bn-02= 0010.0s
Bn-02 Deceleration Time 1 i 0.0~6000.0s 0.1s 10s
Dec. Time 1
) ) Bn-03= 0010.0s
Bn-03 Acceleration Time 2 i 0.0~6000.0s 0.1s 10s
Acc. Time 2
) ) Bn-04= 0010.0s
Bn-04 Deceleration Time 2 i 0.0~6000.0s 0.1s 10s
Dec. Time 2
Analog Frequency Bn-05= 0100.0%
Bn-05 ) .| 0.0~1000.0% 0.1% 100.0%
Cmd. Gain (Voltage) | Voltage Cmd. Gain
Analog Frequency Bn-06= 000.0%
Bn-06 . ) -100.0%~100.0% | 0.1% 0.0%
Cmd. Bias (Voltage) Voltage Cmd. Bias
Analog Frequency Bn-07= 0100.0%
Bn-07 ) .| 0.0~1000.0% 0.1% 100.0%
Cmd Gain. (Current) | Current Cmd. Gain
Analog Frequency | Bn-08= 000.0%
Bn-08 ) ) -100.0%~100.0% | 0.1% 0.0%
Cmd Bias (Current) Current Cmd. Bias
Multi-Function Bn-09= 0100.0%
Bn-09 . . . 0.0~1000.0% 0.1% 100.0%
Analog Input Gain Multi_Fun. ~Gain
Multi-Function Bn-10= 000.0%
Bn-10 . . . -100.0%~100.0% | 0.1% 0.0%
Analog Input Bias Multi_Fun. ~Bias
Auto Torque Boost Bn-11=0.5
Bn-11 . . 0.0~20 01 0.5
Gain Auto Boost Gain
Bn-12= 01
Bn-12 Monitor 1 Display: 1~18 1 1
Freq.Cmd.
) Bn-13= 02
Bn-13 Monitor 2 ) 1~18 1 2
Display: O/P Freq.
Multi-Function
Bn-14=1.00
Bn-14 Analog .| 0.01~255 0.01 1.00
) ~Output AO1 Gain
Output AO1 Gain
Multi-Function Bn-15=1.00
Bn-15 ) .| 0.01~255 0.01 1.00
Analog Out AO2 Gain | ~Output AO2 Gain
. . Bn-16= 01.00 PID
Bn-16 PID Detection Gain ) 0.01~10.00 0.01 1.00
Cmd. Gain
PID Proportional Bn-17=01.00 0.01~10.00
Bn-17 ] . 0.01 1.00
Gain PID P_gain
: ) Bn-18= 10.00s
Bn-18 PID integral time ) 0.00~100.00s 0.01s 10.00s
PIDI Time
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Par ameter LCD display : Setting | Factory
Name : Setting range ) :
NO. (English) Unit Setting
. A Bn-19= 0.00s
Bn-19 PID Differential Time i 0~1.00s 0.01s 0.00s
PID D_Time
PID Bias Bn-20= 0%
Bn-20 ) 0~109% 1% 0%
PID Bias
Parameter LCD displ Settin Factor
Name ) R Setting range ) g ) y
NO. (English) Unit Setting
1st Step TimeUnder | Bn-21=0000.0s
Bn-21 ' 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Timel
2nd_StepTime Under | Bn-22= 0000.0s
Bn-22 ' 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time 2
3rd_Step TimeUnder | Bn-23= 0000.0s
Bn-23 ' 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time3
4th Step Time Under | Bn-24= 0000.0s
Bn-24 ' 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time4
5th_Step Time Under | Bn-25= 0000.0s
Bn-25 ) 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time5
6th_Step Time Under | Bn-26= 0000.0s
Bn-26 ) 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time6
7th_Step Time Under | Bn-27=0000.0s
Bn-27 ) 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time7
8th_Step Time Under | Bn-28= 0000.0s
Bn-28 ) 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time8
oth_Step Time Under | Bn-29= 0000.0s
Bn-29 ) 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time9
10th_Step Time Under | Bn-30= 0000.0s
Bn-30 ) 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time 10
11th_Step Time Under | Bn-31=0000.0s
Bn-31 ' 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time 11
12th_Step Time Under | Bn-32= 0000.0s
Bn-32 - ' 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time 12
13th_Step Time Under | Bn-33= 0000.0s
Bn-33 - ' 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time 13
14th_Step Time Under | Bn-34= 0000.0s
Bn-34 - ' 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time 14
15th_Step Time Under | Bn-35= 0000.0s
? Bn-35 - ' 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time 15
16th_Step Time Under | Bn-36= 0000.0s
Bn-36 ' 0.0~6000.0s 0.1s 0.0s
Auto_Run Mode Time 16
Timer Function Bn-37= 0000.0s
Bn-37 ' . 0.0~6000.0s 0.1s 0.0s
On_Delay Time ON_delay Setting
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Par ameter LCD display : Setting | Factory
Name : Setting range ) :
NO. (English) Unit Setting
Timer Function Bn-38= 0000.0s
Bn-38 ) ) 0.0~6000.0s 0.1s 0.0s
On_Delay Time OFF_delay Setting
) ) Bn-39= 0000.0s
Bn-39 Energy_Saving Gain ) . 50~150% 1% 100%
Eg.Saving Gain
. Bn-40=00
Bn-40 Monitor 3 . 00~18 1 00
Display:Set_Freg.
: Bn-41=1440Hz
Pulse input upper
Bn-41 _ . Pulse Mul._Up_B | 1000~32000Hz 1HZ 1440
limit setting
ound
. . Bn-41=100.0%
Bn-42 Pulseinput gain i 0.0~1000.0% 0.1% 100.0
Pulse Mul_Gain
. . Bn-41=000.0%
Bn-43 Pulseinput Bias . -100.0~100.0% 0.1% 000.0
Pulse Mul_Bias
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(1) Accel Timel (Bn-01)
(2) Decel Timel (Bn-02)
(3) Accel Time2 (Bn-03)
(4) Decel Time2 (Bn-04)
+ Set individual acceleration and deceleration times.
+ Accel time: the time required to go from 0% to 100% of the maximum output frequency.
+ Decel tme: the time required to go from 100% to 0% of the maximum output frequency
*The Accel and Decel time can be set two sector switched via multi-function input terminal ®~
.It also an be switched as two sector accel/decel time during running.

Output frequency
A
Cn-02}----- — i
e i
P : Control circuit terminals (3)~ (&)
a A Open select the 1st sector Acc./Dec. time
4 N |: (Parameters Bn-01, Bn-02 set)
K hS Close select the 2nd sector ACC/DEC time
P4 \.\ (Parameters Bn-03, Bn-04 set)
/ .
{ . >
Bn-01 Bn-02 Time
© Bn03 Bn-04

Fig.4-1 Acceleration/Deceleration Time
Remark: 1.To set S-curve time,please refer to Cn-14~Cn-44 parameter instruction.
2.The S-curve time can be set by 4 sectors and be set by Cn-41~Cn-44 parameter
respectively.

(5) Voltageinput frequency command gain  (Bn-05)

(6) Voltageinput frequency command bias (Bn-06)

(7) Current input frequency command gain  (Bn-07)

(8) Current input frequency command bias (Bn-08)

(9) Currentinput frequency command gain  (Bn-09)

(10) Multi-function analoginput gain  (Bn-10)
« Setting the gain and bias according to he corresponding voltage input frequency
command,current input frequency command and multi-function analog respectively.

command value

A
Max. output X gain
frequency 100
Max. output e bias
frequency 100 Input voltage
L.
o7 o> P
(4 mA) (20 mA)

command is used

Fig.4-2 Analog I nput Gain and Bias Adjutment
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(11) Auto torgue boost gain  (Bn-11)

* The inverter can increase the output torque to compensate the load increase automatically
through the auto torque boost function. Then the output voltage will increase. As a result, the
fault trip cases can be decreased. The energy efficiency is aso improved. In the case that the
wiring distance between the inverter and the motor is too long (e.g. more than 100m), the
motor torque is a little short because of voltage drop. Increase the value of Bn-11 gradualy
and make sure the current wil Inot increase too much.Normally, no adjustment is required.

Crutpmt woltage

L

T

torque
decrease

™
>

Base frequency

Fig.4-3 Auto Torque Boost Gain

« If the driven motor capacity is less than the inverter's capacity(Max.appliacable motor
capacity),raise the Bn-11 setting value allittle.
« If the motor generates excessive oscillation,lower the Bn-11 setting value.

(12) Monitor 1 (Bn-12)

(13) Monitor 2 (Bn-13)
« Under DRIVE mode, 2 inverters input/out status can be monitored at the same time,other
monitor items can be set through Bn-12 and Bn-13.For detailed situation,please refer to the

Tabled-1.Example:
(1) Bn-12=02  Display Output frequency 15.00Hz
Bn-13=01 Frequency command 15.00Hz
(2) Bn-12=03 Display Output current 21.0A
Bn-13=05 DC voltage 311V
(3) Bn-12=11 Display Input terminal 00101010
Bn-13=12 Output terminal 00010010
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Remark: While monitoring, use l ‘and

4

setting of Bn-13 doesn’t change.

Table 4-3 Monitor items setting

key to show the next lower-row displayed.But the

Setting Monitoring contents Setting M onitoring contents
Bn-12=01 Frequency command Bn-13=01 Frequency command
Bn-12=02 Output frequency Bn-13=02 Output frequency
Bn-12=03 Output current Bn-13=03 Output current
Bn-12=04 Output voltage Bn-13=04 Output voltage
Bn-12=05 DC voltage Bn-13=05 DC voltage
Bn-12=06 Terminal VIN Bn-13=06 Terminal VIN
Bn-12=07 Terminal AIN Bn-13=07 Terminal AIN
Bn-12=08 Terminal AUX Bn-13=08 Terminal AUX
Bn-12=09 Analog output(A0L) Bn-13=09 Analog output(A01)
Bn-12=10 Analog output(A02) Bn-13=10 Analog output(A02)
Bn-12=11 Input terminal Bn-13=11 Input terminal
Bn-12=12 Output terminal Bn-13=12 Output terminal
Bn-12=13 Speed feedback Bn-13=13 Speed feedback
Bn-12=14 Speed compensation Bn-13=14 Speed compensation
Bn-12=15 PID input Bn-13=15 PID input
Bn-12=16 PID output(Un-16) Bn-13=16 PID output (Un-16)
Bn-12=17 PID output(Un-17) Bn-13=17 PID output (Un-17)
Bn-12=18 Motor speed Bn-13=18 Motor speed

(14) Multi-function analog output A01 gain

(Bn-14)

(15) Multi-function analog A02 gain  (Bn-15)
Multi-function analog output AO1 and A02 can be set their individual voltage level respectively.

Multi-function analog output A01

(Sn-33 select its output content)

Multi-function anal og output A02

10.0v*Bn-14

© Terminal AO1

(Sn-34 select the output content)

(16) PID inspection gain  (Bn-16)

10.0V*Bn-15

——O Terminal A02

(17) PID proportion gain (P)setting  (Bn-17)

(18) PID integral time (1) setting  (Bn-18)
(19) PID differential (D) setting (Bn-19)

(20) PID bias (OFF SET) adjustment  (Bn-20)
* The proportion gain P,integral time | and differential D can be adjusted respectively so as to

control system.
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* Please refer to the APPENDIX 2 about [the adjustment method of PID parameter] to make the
control possible to achieve required load response.

* Please refer to the Fig4-4[PID control pane]

« If both target value and output signal are set to 0,adjust the inverter output frequency to zero.

PLDControl input{lin- 135}

Upper limit £ 109%

i it 1
Dt st ansi npet et Auix, Sri—29=09) () ) el i el
(ln-16)
Target Value Bn—17 Bn—18%8 I__, TL TL
Main epend instruztion Toeminat? Vi 010V . ~ Cn=55
shindezoan  S0B4=1337 Sn—hd=1,3.5.7
Wian PID cortrol io avalabia - P[i'] Contead output 1
Detection Vbl . Sn-64=2.4.68 (Un-16)
Sn-64=2.4.6.8
Sn-64=12.34 (Sn-64=3.4,7.8)
G deliting Uper Limit b 200% Target Valug  Upger Limit+ L (9%
() 7L 9 L | Frequency command
>1
Si-64=5,678 [Bn-20] P 1D Gontrol output 2

offset {Un—17)

Fig.4-4 PID Control Pane
* Deviation=target value—detected valueX Bn-16
* P'soutput=Deviation X Bn-17
* I's output=through integral time(Bn-18),I’s output value is same to the deviation value,as the
differential time,| value increase and its upper limit is controlled by the Cn-55.

Bn-19
* D’soutput = difference X ( )
Smsec
Deviation Target value
Deviation Detected value
(P)
Bn-18

0 T Towstr

(D) I

— g
20 msec

Fig.4-5 Response of PID Control for STEP-shape (deviation) I nput
Remark: Whether the PID controller mode is valid or not is subject to the parameter Sn-64,its
instructions are as followed:
0: invalid.
1. (Positive pattern) the differential controller's input feedback capacity and frequency
command’ s error value.
2: (Positive pattern) the differential controller’sinput is feedback capacity.



3: (Positive pattern) referenced frequency plus PID control output, differential controller’s
input feedback capacity and frequency command’ s error value.

4. (Positive pattern) referenced frequency plus PID control output, differential controller’s
input feedback capacity.

5: (Converse pattern) differential controller’s input is feedback capacity and frequency
command’ s error value.

6: (Converse pattern) differential controller’sinput is feedback.

7: (Converse pattern) referenced frequency plus PID control output, differential controller’s
input feedback capacity and frequency command' s error value.

8: (Converse pattern) referenced frequency plus PID control input, differential controller’s
input is feedback capacity.

(21) Autorun modetime (Bn-21~Bn-36)
* In auto run mode,the time for individual step is refer to the Sn-44~Sn-60 the selection and
setting of auto run mode.

(22) Timer function ON delaytime (Bn-37)
(23) Timer function OFF delay time (Bn-38)
« Multi-function input terminal ®~(@®) (parameter setting Sn-25~28=19) and multi-function
output terminal (parameter setting Sn-30~32=21) is set to timer function’s delay time.
« It can eliminate the interference of ordinary inspective machine and switch action when setting
the ON/OFF delay time (Bn-37/Bn-38) properly.
* When the timer function input ON times is longer than the value set for Bn-37, the timer
function output turns ON.
* When the timer functon input OFF timers is longer than the value set for Bn-38,the timer
function output turns OFF,as shown below:

Timer function input | ON |_| |_| |_| [ on ||_|

Timer function output | ON ON

Bn-37 Bn-38 Bn-37 Bn-38
Fig.4-6 Timer Function

(24) Energy-savinggain  (Bn-39)

* Energy-saving coefficient proportion is on the unit 1%,50~ 150% is its setting range

* Factory setting value is 100%,now the energy-saving isinvalid.

* When the setting value is unequal to 100%,the energy-saving is valid.Here the output voltage
will decrease or increase according to the energy-saving gain proportion for the aim of
energy-saving,however if the setting value too low to out of the peed for the motor.

* The energy saving function is disabled in the PID close-loop control and during acceleration
and deceleration.
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Run command

I |
i | V/f(Cn-02 & Cn-08) *Bn-39 | |

—» e —» e

Output volt
Utput voltage 0.1 sec 0.1 sec

Fig.4-7 Energy-saving Operation

(25) Monitor setting 3  (Bn-40)
* The parameter is mainly for displaying the monitored contents as power on.

* When Bn-40=0,inverter powe on ,the first line will display the frequency command,while the

second line display characters [BDF]as shown below:

Frequency command 015.00Hz
BDF

* When Bn-40+£00,that is Bn-40=01~18,as power on it will display the monitored items;the first
line displayed contents is subject to the Bn-12 setting value,while the second line displayed
contents is subject to the Bn-40 setting value as shown below:

Frguency command 15.00Hz

Set Bn-12 = 01 displ
iy Outout freauencv00.00Hz

Bn-40 = 02
* Bn-40=01~18 parameter description is same with the Bn-12,Bn-13,please refer to the page 4-7
(Table 4-3 monitor items setting)

(26) Pulseinput parameter setting (Bn-41~Bn-44)
« Setting Sn-05=3 before starting the pulse input function,please refer to the Sn-05,relevant
setting please refer to the picture below:

Tippar Lt 1000

ldn-44 Ha-11
g Pl Irpueet [P Pualse Lapul
Dolay Uppree Limil

Commamnd Yalue ) )
Lipprer Limal [OH™a
Fn-42
Wb, Corpenl Fres
: X (Rii4] H 1 — P Command Yalue

Tar-43 % 1007 Inpar Fresy.
A, Oubpanl Freg 2

144

Fig.4-8 Pulse I nput
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4.3 Control Parameter Cn—0L1[1

: Par ameter LCD Setting Seting | Factory
Function Name : ; ; .
No. display(English) range Unit Setting
Cn-01= 380.0V
Cn-01 Input Voltage 300~510.0v | 0.1V 380.0v
Input Voltage
Max.output Cn-02= 050.0Hz | 50.0 ~
Cn-02 0.1Hz | 50.0Hz
frequency Max. O/P Freqg. 400.0Hz
Max.output Cn-03= 380.0Hz
Cn-03 0.1~510.0v | 0.1V 380.0v
voltage Max. Voltage
Cn-04= 050.0Hz
Max.voltage 0.1 ~
Cn-04 Max. Volt 0.1Hz 50.0Hz
frequency 400.0Hz
V/IF Frequency
Pattern Middle output | Cn-05=002.5Hz | 0.1 ~
. Cn-05 ) 0.1Hz | 25Hz
setting frequency Middle O/P Freq. | 400.0Hz
Voltage at
. Cn-06= 024.1V
Cn-06 middle output . 0.1~510.0v | 0.1V 24.1
Middle Voltage
frequency
Min.output Cn-07=001.3Hz | 0.1 ~
Cn-07 ) 0.1Hz 1.3Hz
frequecy Min O/P Freq. 400.0Hz
Voltage at
. Cn-08= 012.9v
Cn-08 min.output ) 0.1~510.0v | 0.1v 12.9
Min O/P Freq.
frequency
Settin
Motor related | Cn-09=*A g
Cn-09 *1 0.1A as per
current Motor Rated | .
capacity
No load current | Cn-10= 30 %
Cn-10 0~99% 1% 30%
of Mator Motor No-Load |
Related Slip of | Cn-11= 0.0%
Motor Cn-11 ) 0~9.9% 0.1% 0.0%
Motor Motor Rated Slip
Parameter - - -
Line-To-Line Setting
. Cn-12= +Q
Cn-12 Resistance Of ) 0~65.535Q | 0.001Q | as per
Motor LineR )
Motor capacity
Torque Setting
) Cn-13= W
Cn-13 compensation 0~65535wW | 1W as per
CoreLoss )
of Core Loss capacity
DC DC injection
. . Cn-14= 01.5Hz
Braking Braking .
. Cn-14 ) DC Braking Start | 0.1~10.0Hz 0.1Hz 1.5Hz
Function Starting F
Frequecy
. Cn-15= 050%
DC braking )
Cn-15 DC Braking | 0~100% 1% 50%
current

Current
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: Par ameter LCD Setting Seting | Factory
Function Name : . . .
No. display(English) range Unit Setting
DC Injection | Cn-16= 00.5s
Cn-16 Braking Time | DC Braking Stop | 0.0~25.5s 0.1s 0.5s
At Stop Time
DC Injection | Cn-17=00.0s
Cn-17 Braking DC Braking Start | 0.0~25.5s 0.1s 0.0s
Time At Start Time
Frequency Cn-18=100%
Cn-18 Command Freq.Cmd. Up | 0~109% 1% 100%
Frequency Upper Bound Bound
Limit Frequency Cn-19= 000%
Cn-19 Command Freg. Cmd. Low | 0~109% 1% 0%
Lower Bound Bound
Frequency Cn-20=000.0Hz | 0.0 ~
Cn-20 . 0.1Hz | 0.0Hz
Jump Point 1 Freg. Jump 1 400.0Hz
Frequency Frequency
Jump
Jump ) Cn-21=000.0Hz | 0.0 ~
Cn-21 Point 2 0.1Hz 0.0Hz
Freg. Jump 2 400.0Hz
Frequency Cn-22=000.0Hz 0.0 ~
Cn-22 . 0.1Hz | 0.0Hz
Jump Point 3 Freg. Jump 3 400.0Hz
Frequency
Jump
Jump Cn-23= 01.0Hz
Cn-23 Frequency ) 0.0~25.5Hz | 0.1Hz 1.0Hz
) Freq. Jump Width
Width
Number of
Retry Cn-24= 00
) Cn-24 Auto ) 0~10 1 0
Function Retry Times
Restart Attempt
Stall Prevention
. Cn-25=170%
Cn-25 During 30~200% 1% 170%
) Acc. Stall
Stall Acceleration
Prevention Stall Prevention
. Cn-26=160%
Cn-26 During 30~200% 1% 170%
. Run Stall
Running
Communicatio
Comm. N Cn-27=01.0s
Fault Cn-27 ) Comm. Flt Det. | 0.1~25.5s 0.1s 1.0s
) Fault Detection | _
detection . Time
Time
. LCD Digita | Cn-28= 00000
Display .
Unit Cn-28 Operator Operator  Disp. | 0-39999 1 0
Display Unit Unit
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: Par ameter LCD Setting Seting | Factory
Function Name : . . .
No. display(English) range Unit Setting
Freq. Agree | Cn-29=000.0Hz 0.0
Cn-29 Detection Level | Acc. Freq. 460 OHz 0.1Hz | 0.0Hz
During Accel. | Det.Level ’
Freg. Agree | Cn-30=000.0Hz
Frequency ) 0.0 ~
Cn-30 Detection Level | Dec. Freg. Det. 0.1Hz 0.0Hz
Agree ) 400.0Hz
. During Decel. Level
Detection =
requenc
equency Cn-31= 02.0Hz
Agree
Cn-31 ) F Agree Det | 0.1~255Hz | 0.1Hz 2.0Hz
Detection )
. Width
Width
Cn-32=160%
Overtorque
Cn-32 . Over Tg. Det. | 30~200% 1% 160%
Over- Detection Level
Level
torque
. Cn-33=00.1s
Detection Overtorque
Cn-33 ) ) Over Tq. Det. | 0.0~25.5s 0.1s 0.1s
Detection Time ,
Time
) Carrier Cn-34=6
Carrier Cn-34 frequenc Carry_Fr 1~6 1 6
Frequency eq y _y_ ™
setting Setting
Speed Search Cn-35= 150%
Cn-35 ) 0~200% 1% 150%
Detection Level | Sp-Search Level
Speed Search | Cn-36= 02.0s
Cn-36 ) ) 0.1~25.5s 0.1s 2.0s
Speed Time Sp-Search Time
Search Min. Baseblock | Cn-37=0.5s
Cn-37 ) ) i 0.5~5.0s 0.1s 0.5s
Control Time Min. B.B. Time
) Cn-38= 100%
V/F Curvein
Cn-38 Sp-search V/F | 10~100% 1% 100%
Speed Search )
Gain
Low Low Voltage | Cn-39= 200V
Voltage Cn-39 Alarm Low Volt. Det. | 300~420V 1v 400V
Detection Detection Level | Leve
Sip
Sip Compensation | Cn-40= 02.0s
Cn-40 ) N 0.0~25.5s 0.1s 2.0s
Comp. Primary Delay | Slip Filter
Time
S-curve
S-curve Characteristic Cn-41=0.0s
. Cn-41 ) ) 0.0~1.0s 0.1s 0.0s
time Time at Accel. | S1 Curve Time
Start
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. Parameter LCD Setting Seting | Factory
Function Name : . . .
No. display(English) range Unit Setting
S-curve
Characteristi Cn-42=0.0s
Cn-42 ) ) 0.0~1.0s 0.1s 0.0s
Time at Accel. | S2 Curve Time
End
S-curve
Characteristic Cn-43=0.0s
Cn-43 . . 0.0~1.0s 0.1s 0.0s
Time at Decel. | S3 Curve Time
start
S-curve
Characteristic Cn-44=0.0s
Cn-44 . . 0.0~1.0s 0.1s 0.0s
Time at Decel. | $4 Curve Time
end
Cn-45=0000.0 0.0 ~
Cn-45 PG parameter 0.1P/R | 0.0P/R
PG parameter 3000.0P/R
Pole no. of | Cn-46=04P pole
Cn-46 2~32P 2P 4P
motor no. of motor
ASR
) Cn-47=0.00
Cn-47 proportional ) 0.00~2.55 0.01 0.00
) ASPgainl
ganl
ASR integral | Cn-48=01.0s
Cn-48 ) . 0.1~10.0s 0.1s 1.0s
timel ASRgainl
ASR
) Cn-49=0.02
Cn-49 proportional ) 0.00~2.55 0.01 0.02
Torque ain 2 ASR gain 2
feedback g
) Cn-50=01.0s
control ASR integra . .
Cn-50 ) ASR integral time | 0.1~10.0s 0.1s 1.0s
time 2
2
ASR upper | Cn-51=05.0%
Cn-51 0.1~10.0% | 0.1% 5.0%
bound ASR upper bound
ASR lower | Cn-52=00.1%
Cn-52 0.1~10.0% | 0.1% 0.1%
bound ASR lower bound
Excessive Cn-53=10%
Cn-53 speed deviation | Exc.Sp.Deviat.lev | 1~50% 1% 10%
detection level | €
Overspeed
Cn-54 . Cn-54=110% 1~120% 1% 110%
detection level
PID integral
Cn-55 upper  bound | Cn-55=100% 0~109% 1% 100%
PID setting
control PID  primary | Cn-56=0.0s
Cn-56 delay time | PID delay | 0~2.5s 0.1s 0.0s
constant capacity
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: Par ameter LCD Setting Seting | Factory
Function Name : . . .
No. display(English) range Unit Setting
Motor Cn-57=+xQ 0.001 Setting
Cn-57 line-to-line Motor line-to-line 6'0 0000 0.001Q | as per
resistance (R1) | resistance ' capacity
Motor rotor Setting
) Cn-58=+Q 0.001 ~
Cn-58 equivalent 0.001Q | as per
i Motor rotor_R 60.000 <2 .
resistance - capacity
Sensorless Setting
Motor leakage | Cn-59=*mH 0.1 ~
vector Cn-59 ) 0.0lmH | as  per
inductance Motor leakage X | 200.00mH )
control capacity
Settin
Motor mutual | Cn-60=*Mh 0.1 ~ g
Cn-60 ) 0.1mH |as per
inductance Motor mutual_X | 6553.5mH .
- capacity
Slip
) Cn-60=1.00
Cn-61 compensation ) ) 0.00~2.55 0.01 1.00
gain Slip gain

*1 The setting range is 10%~200%of the inverter rated current.

4-15




(2) Input voltage (Cn-01)
+ Set inverter voltage to match power supply voltage at input side.

(2) The VIF curve parameter setting  (Cn-02~Cn-08)
* When V/F curve select parameter Sn-02=15(any V/F mode),setting the required V/F pattern at
random in Cn-02~Cn-08,factory setting standard is regular linearity V/F curve pattern (that is
Cn-05=Cn-07,Cn-06 invalid),as shown below(Fig.4-9):

Voltage Voltage  (Factory Setting)
A A

Cn-03 220N
Cn-03

Cn-06 (Cn-08=Cn-06)

Cn-08 | ____. / 13 Leeee :

o i » 0 : - }F
Cn07 Cn-05 Cn-04 Cn-02 €G- 15Hz goHz © Frea

(Cn-07=Cn-05) (Cn-04=Cn-02)
Fig.4-9 V/F Curve Adjustment

* In low speed operation(<3Hz),a large torque can be generated by increasing the V/F curve
voltage,however,the motor will be hot due to over exci-tation. Based upon the applied load,
properly adjust the V/F curve according to the magnitude of monitored current into the motor.

* The V/F curve setting value should satisfy the followed relationship,otherwise “V/F curve
setting invalid” will display.

Max.frequency = Base frequency = Mid.frequency =Min.frequency
(Cn-02)>(Cn-04)>(Cn-05)=(Cn-07)
Max.voltage=Mid.voltage=Min voltage
(Cn-03) =(Cn-06)>(Cn-08)
* When mid.frequency(Cn-05)=min.frequency(Cn-07),the mid.voltage(Cn-06) invalid.

(3) Motor rated current  (Cn-09)
« Electronic overload thermal reference current.
* Thefactory setting value depends on the capacity of the inverter.
* The setting range is 10%~200% of the inverter’s rated output current.
+ Set the rated current according to the motor’s nameplate if not using the 4-pole motor.

(4) Motor no-load current  (CN-10)
« Motor no-load current is used in dlip compensation control.
« Setting range 0~ 99%,the motor rated current (Cn-09) is 100%.
* When the inverter output current is bigger than the motor no-load current(Cn-10),the inverter
compensate the output frequency.
+ As shown below Fig.4-10 the dslip compensation function,output frequency f1-f2's speed
changed as the load changed.
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motor rate dip x output current — motor no-load current

Output frequency compensation value =
motor rated current(Cn-09) — motor no-load current(Cn-10)

Load torque
A

f2
larger load

f1
smaller load

Load torque

—
speed

Fig.4-10 Slip Compensation Control

(5) Motor rated dlip  (Cn-11)
* The setting is used as a reference Fig.4-10 slip compensation control.
* The setting range0.0~9.9% on the base frequency (Cn-04).
« If in constant power range,the slip will increase linearity multiple,please refer to the Fig 4-10.
* If setting Cn-11 to 0.0%,the is no response of output frequency,there is no slip compensation in
the cases when the frequency command is less than the Min.output frequency or during

regeneration.
Ilotor rated frequencyHz)-[rated res(rprng x rotor poleipi] 120
?g”t'ﬂ L = % 100%
Hiod LeeTlig vt Bage frequeneyCn-04)
A

Cn-02
mx Cn-11

Cn-11

»
Cn-04 Cn-02

Fig.4-11 Slip Compensation

(6) Motor line-to-lineresistance (Cn-12)
(7) Motor iron-coreloss (Cn-13)
« It is for torque compensation control function,the factory setting is vary according the the

frequency capacity.

(8) DC braking starting frequency (Cn-14)
(9) DC braking current  (Cn-15)
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(10) DC braking time at stop  (Cn-16)
(11) DC braking time at start (Cn-17)
*The DC braking function decelerates by applying a DC current to the motor.This happensin the

2 cases.

a. DC braking time at stop: It is used to prevent coasting by inertia when the motor is not
completely stopped by normal deceleration when there is a large load. Lengthening the DC
braking time (Cn-16) or increasing the DC injection braking current (Cn-15) can shorten the
stopping time.

b. DC braking time at start: It is effective for temporarily stopping and then restarting,without
regeneration,a motor coasting by inerti.

* DC braking function as shown Fig.4-12
» DC braking current (Cn-15) setting value is on the base of inverter’ s rated current 100%.
* When DC braking starting frequency (Cn-14) setting value is lower min output frequency

(Cn-07) and take the min.output frequency (Cn-07) as braking starting frequency.

« Setting 0.0s when DC braking time at stop,do not execute DC braking,the inverter output stop
when the output frequency is lower the DC braking starting frequency(Cn-14)

« Setting 0.0s when DC braking time at start and don’'t execute the DC braking function but
accelerating by the min.output frequency.

Cn07

' Cn-14
Min. output frequenc
F_} _____ - y DC injection braking -
[/ ] starting frequency
Cn-17 Cn-16
DC injection braking at start DC injection braking at stop

Fig.4-12 DC Braking Function

(12) Frequency command upper bound (Cn-18)
(13) Frequency command lower bound (Cn-19)

« Output frequency can be set upper bound and lower bound.

* When making the run command,if the frequency command is bigger than the command upper
bound,the output frequency should restrain the upper bound value;if the frequency command is
less than the command lower bound ,the output command should restrain the lower
bound.(lower bound Cn-19>0)

« Setting frequency upper/lower bound is on the base of max.output frequency(Cn-02)100%.1f
setting upper/lower Cn-19>Cn-18 will display:frequency restrain setting wrong.
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Output frequency

1 EJ'EJ'%".l

Cn-18

Cn-19

. !
—f !

%

frequency command 100
Fig.4-14 Frequency Jump Control

(14) Frequencyjump 1l (Cn-20)
(15) Frequencyjump 2 (Cn-21)
(16) Frequencyjump 6 (Cn-22)
(17) Frequency jump width  (Cn-23)
* To avoid the machinery inherently libration frequency produced resonance,it can set jump
frequency to avoid resonant frequency.

Output
frequency

A

Cn-20zCn-21zCn-22

e Cn-23

Set frequency command
Fig.4-14 Frequency Jump Control

» The motor can’t be stable speed run in frequency jump interzonebut if accelerate speed,the
output frequency can be stable through the interzone according to the accel/decel time.

* Frequency jump 1~3(Cn-20~Cn-22)setting value is 0.0Hz,the frequency jump function
invalid.

* Frequency jump 1~ 3 setting sequence should be according to the followed principle:
Frequency jump 1(Cn-20) =Frequency jump 2 (Cn-21) =Frequency 3 (Cn-22),if not setting in
this sequence,it will display [setting error].

* Frequency jump interzone(Cn-23) setting value is 0.01Hz,frequency jump function invalid.

(18) The no. of Abnormity restart  (Cn-24)

*During in run, when produce abnormity situation, the inverter can diagonose the abnormity type
and restart automatically.The no.of restart is subject to the parameter Cn-24 setting,max. is 10
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times,if setting 0,there is no abnormity type restart auto function.
* Producing such abnormity, Cn-24 setting value can restart auotmatically
*over-current  *grounding *over-voltage
* When producing abnormity restart, counter add 1 automatically.But if producing any followed
situation,abnormity restart counter reset is O (that is abnormity restart timesis count from 0)
a. Thereis no any abnormity jump more than 10 minutes.
b. After abnormity action reset (press RESET key or fault reset terminal 3 action)
c. After turn off the power supply.
+ Use the multi-function output terminal (terminal R1A-R1B-R1C,DO1 or R2A-R2C) which can
set the signal output in abnormity restart.
* If unnecessory, do not use the abnormity restart function fregeuntly so as not inverter fault.

(19) Stall prevention level during acceleration  (Cn-25)
(20) Stall prevention level during running (Cn-26)
« If load too large,the inverter will adjust the output frequency automatically to prevent the motor
speed stall.
« Stall prevention function can be divided into stall prevention during acceleration and stall
prevention during running.
« Stall prevention during acceleration: when current over Cn-25 setting value in motor
acceleration,it will accelerate to run automatically.Please refer to the Fig.4-16.

Load A Load A
current current

Cn-25

! Cn-26
—> >Ti
Output Time  output Time
frequencx | frequency Decelei}ration time
’ A i upon Bh-02, Bn-04

The output frequency is » Time : '
controlled to prevent stalling The output frequency
decreases to prevent stalling

»Time

Fig.4-15 Acceleration Stall Prevention Function Fig.4-16 Run Sall Prevention Function

* Cn-25 and Cn-26 setting value on the level of inverter rated current 100%.

(21) Communication fault detection time (Cn-27)
* Please refer to BDF-B501 RS-485 MODBU S/PROF BUS communication agreement.
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(22) Operator display unit (Cn-28)
* Frequency command and display unit setting,its setting range 0~39999 and instructions as
Table 4-4:

Table 4-4 Frequency command and display unit setting:

0.01Hz Unit
1 0.01% Unit
939 Rpm unit.Cn-28 setting value is motor pole(even)
Rpm=120X frequency command (Hz)/Cn-28
Set the decimal point position using the value of the fifth digit
000409999 XXX 100% speed will be displayed 0200—
Cn-28=00200
100% speed will display 200.0—
00040~39999 1000~19999 XXX.X Cn-28=12000(100% speed will display

200.0,60% speed will display 120.0)
100% speed will display 65.00—
2000~29999 XX XX Cn-28=26500(100% speed will
display65.00,60% speed will display 39.00)
3000~-39999 X XXX 100% speed will display 2.555—~Cn-28=32555

(23) Frequency agree detection level during acceleration  (Cn-29)
(24) Frequency agree detection level during deceleration  (Cn-30)
(25) Frequency agree dectection width  (Cn-31)

* Frequency dectection function: Multi-function output termina (externa termina
R1A-R1B-R1C,D0Olor R2A-R2C),set frequency agreeany frequency agree and output
frequency detection signal output.

* Frequency detection operation is as Table 4-5:

Frequency « When output freg. is
agree within freq. command
(speed agree) +/- freq. Detection width
(Cn-31), frequency
agree output is “ON”.

fle. agree * Set Sn-30~ Sn-32to
signal output OFF | ON be “02” for the freq.
agree Cn-3lsetting of
frequency agree outpuit.

freq. command === === 031

output freg.
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Function

Frequency detection operation

Description

Setting
frequency
agree

freq. command Cn-31

output freq.

agree freq.

signal output OFFjON

 After acceleration,the
output.fre. reaches the
dectection agree level
during acceleration
(Cn-29) and within
fre.agree detection
width,agree fre. output
is“ON".

Set Sn-30~Sn-32=03

Output
frequency
detection 1

output freq.

detection 1 signal o] OFF [ ON | OFF | oN

During
acceleration,output fre.
< freagree detection
level duing
acceleration(Cn-29) and
output fre.detection 1
signal is“ON".
During
deceleration,output
frequen < freagree
detection level during
decéleration (Cn-30)and
output fre.detection
signal 1is“ON".

Set Sn-30~Sn-32=04

Output
frequency 2

output freq.

autput freq

3 F—cnat
Cn28+ ¥ « G130 FWD

g Cn-29 A _Cn30
PR\ fFRev
tn_g'] i{:n'31

detection 2signal OFF| ON |OFF| ON | OFF

. During
acceleration,output fre.
= fre.agree detection
level duing
acceleration(Cn-29) and
output fre.detection 2
signal is“ON".
During
deceleration,output
frequen = fre.agree
detection level during
decéleration (Cn-30)and
output fre.detection
signal 2is“ON”".

Set Sn-30~Sn-32=05

(26) Overtorque detection level (Cn-32)
(27) Overtorque detection time (Cn-33)
« Overtorque detection function:Setting the overtorque detection function valid (Sn-12=1~
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4),When overload leading fault,the inverter can detect the motor current,if inverter output
current = overtorque detection level(Cn-32)and last time over the overtorque time
(Cn-33),mutlti-function output terminal(external termina R1A-R2B-R1C,D01 or R2A-R2C)
can output the overtorque detection signal.

Motor

current
. Hysteresis
width 5%
—

Overtorque
detection i | ON .| ON
signal

— —
Cn-33 Cn-33

Fig.4-17 Overtorque Detection Function

» Use parameter Sn-12 and set only on the way of frequency agree detect overtorque or detect
during running ,and after dectecting overtorque,continue to run or leave off output.

(28) Carrier wave frequency setting  (Cn-34)

sLower the carrier frequency can decrease the noise interference and leakage current.Its setting is
range 1~ 6(2.5kHz~ 15kHz)shown below.

Garrier wave frequency(kllz) = 2.5kHzXCn-34 setting

Cn-34=| 1 2 3 4 5 6" | *factory setting

"(25kHz) (15 kHz) |

IH— Carrier wave frequency —HI
I I

<« Audio noise
| (louder) (insensiblei

» Usually the carrier wave frequency doesn’t need to be adjusted except for the wiring distanceis
long between inverter and motor,please decrease the carrier wave and leakage current
according to the below table:

Wiring distance <30m 30m~50m 50m~100m >100m

Carrier <15kHz <10kHz <55kHz 2.5kHz
frequency(Cn-34)

(29) Speed search detection level (Cn-35)
(30) Speed search time (Cn-36)
(31) Min.baseblock time (Cn-37)
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(32) Speed search V/F curvegain  (Cn-38)

+ Speed search function: The speed search function will search the speed of a frequency coasting
motor from the frequency command or max. frequency downward. And it will restart up
smoothly from that frequency or max. frequency. It is effective in situations such as switching
from a commercial power supply to an inverter without tripping occurred.

* Speed search operation sequence as follows:

<05sec
A
FWD(or REV) run command
Speed search command |
Max output frequency Synchronous speed dectection
(or running frequency N |

is being performed)

while the speed search _\_ 7

Qutput frequency —_—
—»

Min baseblock time i
voltage at speech search */-—-._______/-’\

P
i

retuen to voltage at
normal operation

ouput voltage

sp:eed search operation

Fig.4-18 Speed Search Operation Sequence

» The speed search command can be set through multi-function contact input termina®. ©).
@ ®input (can be set by Sn-25,Sn-26,Sn-27,5n-28)

When set Sn-25~28=21,speed search operation is affected by the max.frequency.
When set Sn-25~28=22,speed search operation is affected by the setting frequency.

* In inverter output baseblock,firstly input speed search command,and then input run command
about mix.baseblock time Sn-37,and try to start to search the actural speed of the motor.

* In speed search,when the inverter output current is larger than the speed search operation
level(set by parameter Cn-35) and lower the inverter output frequency,however when the
inverter output current less than the speed search operation (Cn-35) and judge the output
frequency value is the motor’s actural rev,the inverter will accelerate or decelerate to the set
frequency according to the acceleration or deceleration time.

* In speed search,to prevent the inverter over-current protection operation, decreasing the
V/F(Cn-38) of speed search alittle,but usually no adjustment.

* Speed search V/F=normal run V/F X Cn-38.

Remark:

1. The speed search operation will be disabled if the speed search command is enacted from the
Max. frequency and the setting frequency. (eg.: Sh-25=20, ,S1-26=21 and multi-function input
terminal s®), (Gis used at the same time).

2. Make sure that the FWD/REV command must be performed before or at the same time with the
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speed search command. A typical operation sequence is shown below.

_ Ry1
—0 o— ¥y Speed search command
Ryl Ry?2

—0 OoO————¥Y "M RWD/REV run command

3. When the speed search and DC braking are set, set the Min.baseblock time (Cn-37). For the
Min. baseblock time, set the time long enough to allow the motor’s residual voltage to dissipate.
If an overcurrent is detected when starting a speed search or DC injection braking, raise the
setting Cn-37 to prevent a fault from occurring. As a result, the Cn-37 setting can not be set
too small.

(33) Low voltage detection level (Cn-39)
* In priciple there is no need to alter the low voltage detection level (Cn-39).
« If an external AC reactor is used,it need to decrease the main circuit low voltage detection
level ,use the parameter Cn-39 to adjust,the setting value is main circuit DC voltage.

(34) Slip compensation delay time  (Cn-40)
« Slip compensation control function one delay time,setting unit is 0.01s.
+ Usually there is no need to change the parameter setting,when the slip compensation response
too slow or the motor rev is unstable,gjust the Cn-40 setting value properly.
« Slip compensation response too slow, decrease Cn-40 setting value.
« Motor rev unstable,increase Cn-40 setting value.

(35) S-curve characteristic time at acceleration start  (Cn-41)
(36) S-curve characteristic time at acceleration end (Cn-42)
(37) S-curve characteristic time at deceleration Start  (Cn-43)
(38) S-curve characteristictime at deceleration end  (Cn-44)
* Adjust the S curve time during acceleration and deceleration,it can prevent the machinery
overload start and impact appearance.
* Scurve characteristic time can be set respectively for beginning acceleration,ending
acceleration, beginning deceleration and ending deceleration. The relation between these
parametersis shown Fig.4-19
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Run [ ON | OFF
command i

Output A

frequency
52 S3_1..

43

Cn-42 cn 84

Cnd Crdd Trme
Fig.4-19 SCurve
» Ater Scurvetimeis set,the accerleration time and decel eration time are shown below:

{Cn-41)+{Cn-42)

Acel.time=Acel.time 1{or 2)+
2

(Cn-43)+(Cn-44)

Decel.time=Decel.time 1{or 2)+
2

(39) PG parameter (Cn-45)

It is the number of coder’ pulase rotating in one circle.,and the setting unit is 0.1P/R

(40) Motor pole (Cn-46)
The parameter is set in the unit of pulse. The factory setting is 0.1 P/R.Cn-45 and Cn-46 should be
satisfy the followed condition, otherwise an error messenge will display [input error]

2*Cn-45%Cn-02 < 19767
Cn-46

(41) ASR proportin gain 1 (Cn-47)
The ASR proportion gain of output frequency 0%, see Fig.4-20.

(42) ASRintegral timel (Cn-48)
The ASR integral time of output frequency 0%, see Fig.4-20.

(43) ASR proportion gain 2 (Cn-49)
Output frequency 100%' s ASR proportion gain, see Fig.4-20.

(44) ASRintegral time2 (Cn-50)
Output frequency 100%'’ s ASR integral time, see Fig.4-20.
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Proportion gain
L

Cn-49

Cn-47

0% #  Output frequency
10026

Integral time
&

Cn-50

Cn-48

0% # Output frequency
100%6

Fig.4-20 The Relationship Between Output Frequency,Proportion Gain and Integral Time

(45) ASR upper bound (Cn-51)
(46) ASR lower bound (Cn-52)
About the upper bound and lower bound ,please refer to the Fig.4-35.

(47) Excessive speed deviation detection level (Cn-53)
* Setting excessive speed deviation detection level is on the unit of Cn=02=100%,1%.
* The disposal method of excessive speed deviation detection ,please refer to the parameter
Sn-42[ PG excessive speed deviation disposal]

(48) Overspeed detection level (Cn-54)
« Setting overspeed detection level is on the unit of Cn-02=100%,1%.
*The disposal method of overspeed detection,please refer to the parameter Sn-43[The disposal of
overspeed deviation]

(49) PID integral upper bound (Cn-55)
(50) PID primary delay time constant (Cn-56)

* Please refer to the Fig.4-4[PID control pane]

* PID integral upper bound(Cn-55):When in PID control,l’s integra upper bound,setting
range0—~ 109%,max.output frequency is 100%,for using there is no need to adjust the setting
value.lf increasing the setting value of Cn-55 which can improve the integral’s control,if can’t
adjust the integral time (Bn-18) or primary delay time (Cn-56) for decreasing the system
vibration,it must reduce the setting value of Cn-55.1f Cn-55 too low,it's impossible for the
feedback signal to catch the target setting signal.

*PID control primary delay time constant (Cn-56):Whenin PID control,increasing primary delay
time (increase the setting value of Cn-56) can reduce the system vibration after PID control’s
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frequency command output delay time setting,but the response time will be sow.If the
abrasion is too big,incresing the setting value of Cn-56 to avoid oscillation.

(51) Motor line-to-lineresistance R1  (Cn-57)
+ Set standard 4 pole motor at factory about motor line-to-line (including the external wiring)’'s
resistance value.
* It can be gained from motro parameter auto-studying function (Sn-66) or the motor
manufacturer.
* Increase the setting when the generating torque is not large enough at low speed.
+ Decrease the setting when the generating torque is extremely high or over-current at low speed.

(52) Motor rotor equivalent resistance R2  (Cn-58)
* Set standard 4 pole motor at factory about motor Y -equivalent wiring.
* It can be gained from motor parameter auto-studying function (Sn-66) or the motor
manufacturer.

(53) Motor leakage inductancelLs (Cn-59)
+ Set standard 4 pole motor at factory about the motor |eakage inductance capacity.
* It can be gained from motor parameter auto-studying function (Sn-66) or the motor
manufacturer.

(54) Motor mutual inductance Lm (Cn-60)
+ Set standard 4 pole motor at factory about motor Y -equivalent inductance.
* It can be gained from motor parameter auto-studying function (Sn-66) or the motor
manufacturer.

(55) Slip compensation gain  (Cn-61)
* It isused for adjusting the slip compensation.
 Usually,the parameter must change the setting value,if slip compensation is not allowed,adjust
the setting value properly.
* Increase the setting when motor rev. islower than setting rev.
* Decrease the setting when moror rev. is higher than setting rev.

Note: The induction motor Y-equivalent model.

R1 Ls lq
AT —1=
l4 i

Lm R2
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4.4 System Parameter Sn—L10L]

Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

Capacity
Setting

Sn-01

Inverter Capacity
Setting

Sn-01=001
220V 1HP

Inverter capacity
selection

V/F Curve

Sn-02

V/F Curve Selection

Sn-02=01
V/F Curve

0~14 : 15 fixed
V/F curve pattern
15 : arbitrary V/F
pattern selection

Operation
State

Sn-03

Operator Display

Sn-03= 00
Setting Valid

0: An-U0, Bn-
oo, Cn-0d,
Sn-10]

setting & reading
enabled

1: An-0O0 O,
setting & reading
enabled

Bn- [0 ,Cn-J
O sn- O O
reading

only

2~5: reserved

6 : clear fault
message

7 : 2-wire
initialization
(220V/440V)

8 : 3-wire
initialization
(220V/440V)

9 : 2-wire
initialization
(200V/415V)

10 : 3-wire
initialization
(200V/415V)

11 . 2-wire
initialization
(200V/380V)

12  3-wire
initialization
(200V/380V)
13~15: reserved

Operation

[ B TETZ N @IV ET7-Y-N
T U T DU OO

Run source

(¢}
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; Parameter LCD display . Factory
Function Name : Description )
NO. (English) setting
Selection Run resouce | 0: Operator
Control Operator 1 : Control
Mode terminal
Selection 2 : RS48
communication
Frequency
Command
Frequency Sn-05=0 0 : Operator
Sn-05 Command Ref. Cmd. 1: Control circuit 0
Selection Operator terminal
2 : RS48
communication
0 : Deceleration
to Stop
1: Coast to Stop
2 : Whole_range
. Sn-06=0 .
Sn-06 Stop method selection braking stop 0
Dec. Stop
3 : Coast to Stop
with Timer
(restart after time
Bn-02)
If operation
command  from
control ter-
minal or RS-485
Sn-07=0 .
Operator STOP communication
Sn-07 ) i Stop Key 0
function selection ) port
Valid
O : operator stop
key effective
1 : operator stop
key not effective
0 : reverse run
Sn-08=0
- . enabled
Sn-08 Inhibit REV setting Allow 0
1 : reverse run
Reverse i
disabled
0 : Reference
frequency is
changed
through the key
Sn-09 Output frequency Sn-09=0 0
i . "UP/DOWN”
UP/DOWN function [nhibit ]
pressing,
UP/DOWN

later followed by
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Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

key “ENTER”
pressing, and
then this output
freg.

will be
acknowledged.

1 : reference
frequency will be
acknowledged
immediately after
the

key
"UP/DOWN"
pressing.

Sn-10

Frequency
Command
Characteristics
Selection

Sn-10=0
Ref. Cmd.
Fwd. Char.

30.16 or before
version set
Sn-68=-0--:

0 : Reference
command has
forward
characteristics
(0~10Vv or
4~20mA/0~100%
)
1 . Reference
command has
reverse
characteristics
(10~0v or
20~4mA/0~100%

)

Sn-11

Scanning
TimesAt
InputTerminal

Sn-11=0
Scan Time5
ms

0 : scan and
confirm once per
5ms

1 : continuously
scan and confirm
twice per 10 ms

Sn-12

Overtorque
Detection

Saloation

Sn-12=0
Overtorque

Loy ol ol

0 : Overtorque
detection
function
effective.
1 : Overtorque is

is not

T COTTOT T
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Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

detected only at
frequency_agree;
the motor will
sustain operation
even after the
overtorque  has
been detected

2 : Overtorque is
detected only at
frequency_agree;
the motor will
stop after the
baseblock  time
when the
overtorque  has
been detected.

3 : Overtorque is
detected  during
running (ACC,
DEC included).
The motor will
sustain operation
even after the
overtorque  has
been detected.

4 : Overtorque is
detected  during
running (ACC,
DEC included).
The motor will
stop dfter the
baseblock  time
when the
overtorque  has
been detected.

Sn-13

Output Voltage
Limit Selection

Sn-13=0
V Limit
Invalid

0 : V/F output
voltageis limited
1 : V/F output
voltage is not
limited

Protection
Charact-

Sn-14

Stall Prevention

Sn-14=1

0 : invalid (Too
much a torque

During Acc.
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Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

eristic
selection

Function
Selection

valid

may cause the
stall)

1 : vdid (stop
acceleration if
current  exceeds
Cn-25 setting)

Sn-15

Stall Prevention
during Dec.
Function
Selection

Sn-15=1
Dec. Sl
Valid

0 : invalid
(installed  with
external brake
unit)

1 : wvdid (no
external brake
unit used)

Sn-16

Stall prevention
during run function
selection

Sn-16=1
Run Stall
valid

O:invalid

L:valid
—deceleration
timel for

Stal prevention
during running
(no external
brake unit used)
2:vdid
—Deceleration
time2 for

Stal prevention
during running
(no external
brake unit used)

Sn-17

Fault Retry
Setting

Sn-17=0
Retry No O/P

0:Do not output
fault retry.

(Thef ault contact
doesnot operate.)
1:0utput  fault
retry.

(The fault contact
operates.)

Sn-18

Operation Selection
At Power Loss

Sn-18=0
PwrL_to ON
Stop O/P

0O:stop running
1:continue to run

Sn-19

Zero Speed

Dyalo

Sn-19=0

Z bralanalio

Zero command
braking function
O:Invalid

Doy o pPcroarort

Selection

Z— OTaIsTTigrTiv

alid




Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

1:vdid

Sn-20

External Fault contact

(terminal ®
) selection

Sn-20=0
Terminal 3A
contact

0: a-contact input
vaid (normally
open)

1 b-contact
input valid
(normally open)

Sn-21

External Fault
(terminal 3)
Detection selection

Sn-21=0All
Time Ext.
Fault

0: detect all time
1. detect only
during operation

Sn-22

External Fault
operation selection

Sn-22=1
Ext.Fault
Freerun

0: dec.to
stop(upon
dec.timel Bn-02)
1:coast (free
run)to stop
2:dec.to
stop(upon
dec.timel Bn-04)
3:continue
operating

Sn-23

Motor Overload

Protection Selection

Sn-23=1
Cold Start
Overload

Electronically
motor overload
protection
selection
O:electronicaly
motor overload
protection invalid
l:standard motor
cold start
overload
protection
characteristics
2:standard motor
hot start overload
protection
characteristics
3:special motor
cold start
overload
protection
characteristics
4:special  motor
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Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

hot start overload
protection
characteristics

Analog
frequency
command

function

select

Sn-24

External Analog input
Frequency Command
Characteristic
Selection

Sn-24=0
Analog
command
VIN

Frequency
command
characteristics
Selection at
extern aanalog
input

terminal
O:voltage signd
0~10V(VIN)

1 :curren tsigna
4~20mA(AIN)

2 addition of
voltage  signal
0~10Vv
(VIN+AIN)

3 :subtraction of
current signal
(VIN-AIN)

Multi-funct
ion input
contact
selection

Sn-25

Multi-function
termina®function
selection

Sn-25=02
Multi-speed
command 1

0 | Termina ®
0 | factory

~ | setting is
multi-speed
command 1

02

Sn-26

Multi-function
terminal ®function
selection

Sn-26=03
Multi-speed
command 2

Terminal ©®
factory
setting is
multi-speed
command 2

= O[O0 N

!

03

Sn-27

Multi-function(@
function selection

Sn-27=06
Jog command

Termina @
factory
setting is jog
command

N O/ DN

!

06

Sn-28

Multi-function®
function selection

Sn-28=07
Acc.and Dec.
Switch

Terminal
factory

~ | setting is
acc.and dec.
time switch

W o (N DN

07

Multi-funct

Sn-29

Multi-function analog

Sn-29=00

OO N

Multi-functio

00
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Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

ion input

input(AUX)function
selection

Auxiliary
fre.command

0 |n
~ | input
1 | terminal(Aux
5 | )factorry
setting is
auxiliary
frequency
command

analog

Multi-funct
ion output
signal

Sn-30

Multi-function
terminal (R1A-R1B-R
1C) function selection

Sn-30=13

Terminal
R1A-R1B-R
~ | 1C factory
setting is
fault output

13

Sn-31

Multi-function
terminal(DO1)functio
n selection

Sn-31=00

Terminal
DO1-DOG
~ | factory
setting
2 | output signal
during
running

o O[NNI

N

00

Sn-32

Multi-function
termina DO2(R2A-R
2C)function selection

Sn-32=01

0 | Terminal

0 | R2A-R2C

~ | factory

2 | setting is
2 | zero-speed
output signal

01

Multi-funct
ion analog
output
selection

Sn-33

Multi-function analog
output(A01)selection

Sn-33=00
Terminal AO1
frequency
command

Multi-function analog
output
(AO2)selection

Sn-34=01
Terminal A02
output
frequency

0:Frequency
command
(10V/max.output
frequency)
1:Output
frequency(10V/m
ax output
frequency)
2:Output
current(10V/rated
current)

3:Output
voltage(10V/inpu
t voltage Cn-01)
4:.DC
voltage(10V/800

00

01
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Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

V)

5:Externa analog
command
VIN(10V/10V)
6:External analog
command AIN(O
~ 1ov/4  ~
20mA)
7:Multi-function
analog command
Aux(10V/10V)
8:PID control
input
9:PID
output 1
10:PID
output 2
11:Communicatio
n control

contriol

control

Sn-35

Pulse Output
Multiplier
Selection

Sn-35=1
Pulse mult.6

When
multi-function
output
terminal(DO1)is
set as pulse signd
output

0:1F 1:6F 2:10F
3:12F 4:36F

RS-485
communica
tion
function

Sn-36

Inverter address

Sn-36=01

Inverter address
can be set as 1~
31

Sn-37

RS-485Comm.Baud
Rate
Setting

Sn-37=1
Baud rate

0:1200bps
1:2400bps
2:4800bps
3:9600bps

Sn-38

RS-485Comm.Trans
mission
Parity Setting

Sn-38=0
Reversed hit

0:No parity
1:Even parity
2:0dd parity

Sn-39

RS-485 Comm.Fault
Stop
Selection

Sn-39=0
Fault dec.stop

O:Deceleration to
stop(Bn-02)
1:Coast to stop
2:Deceleration
tos top(Bn-04)
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Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

3:Continue to run

PG speed
control

PG speed control
function

Sn-40=0
PG invalid

0:No speed
control

1:Speed
control,accel.and
decel.no integra
control

2:Speed  control
,accel.and
decel.integral
control

Sn-41

Operation selection at
PG
Open Circuit

Sn-41=0
PG invalid

O:Deceleration to
stop(Bn-02)
1:Stop free
2:Deceleration to
stop(Bn-04)
3:Continue to run

Sn-42

Operation PG at large
speed deviation

Sn-42=0
1st.Dec Stop

O:Deceleration to
stop(Bn-02)
1:Stop free
2:Deceleration to
stop(Bn-04)
3:Continue to run

Operation PG at
overspeed detection
deviation

Sn-43=0
1st.Dec Stop

O:Deceleration to
stop(Bn-02)
1:Stop free
2:Deceleration to
stop(Bn-04)
3:Continue to run

Auto_Run
Mode

Operation Mode
Selection During
Auto_Run

Sn-44=0
Auto_Run
Invalid

0 : Auto Run
mode not
effective

1 : Auto Run
mode for one
single cycle.
(continuing
running from

the  unfinished
step if restarting)
2 . Auto Run
mode be
performed
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Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

periodically
(continuing
running

from the
unfinished step if
restarting)

3 : Auto Run
mode for one
single cycle, then
hold the speed of
final

step to  run.
(continuing
running from the
unfinished step if
restarting)

4 : Auto Run
mode for one
single cycle.
(starting a new
cycle if
restarting)

5 :© Auto Run
mode be
performed
periodically
(starting a new
cycle

if restarting)

6 : Auto Run
mode for one
single cycle, then
hold the speed of
final

step to  run.
(starting a new
cycle if
restarting)

Sn-45

Auto_Run Mode

Operation Selection 1

(@2, Tl

Ao s N~

0:Stop (Bn-02)
1:Forward
2:Reverse

(¢}

R, B A v

T Ot TsCrivrooc
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; Parameter LCD display . Factory
Function Name : Description )
NO. (English) setting
Operation Selection 2 Auto Run
Stop
Sn-47=0
Auto_Run Mode
Sn-47 _— ) Auto_Run 0
Operation Selection 3 -
Stop
Sn-48=0
Auto_Run Mode
Sn-48 _— ) Auto_Run 0
Operation Selection 4 -
Stop
Sn-49=0
Auto_Run Mode
Sn-49 - i Auto_Run 0
Operation Selection 5
Stop
Sn-50=0
Auto_Run Mode
Sn-50 - i Auto_Run 0
Operation Selection 6
Stop
Sn-51=0
Auto_Run Mode
Sn-51 - i Auto_Run 0
Operation Selection 7
Stop
Sn-52=0
Auto_Run Mode
Sn-52 - i Auto_Run 0
Operation Selection 8
Stop
Sn-53=0
Auto_Run Mode
Sn-53 i ) Auto_Run 0
Operation Selection 9 -
Stop
Auto_Run Mode Sn-54=0
Sn-54 Operation Selection Auto Run 0
10 Stop
Auto_Run Mode Sn-55=0
Sn-55 Operation Selection Auto Run 0
11 Stop
Auto_Run MQOode Sn-56=0
Sn-56 OpOeration Auto Run 0
SeleQction 12 Stop
Auto0_Run Mode Sn-57=0
Sn-57 Operation Selection Auto Run 0
13 Stop
Auto_Run Mode Sn-58=0
Sn-58 Operation Selection Auto Run 0
14 Stop
Auto_Run Mode Sn-59=0
Sn-59 Operation Selection Auto_Run 0
15 Stop
Sn-60 Auto_Run Mode Sn-60=0 0
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Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

Operation Selection
16

Auto_Run
Stop

Other

Sn-61

Applied Torque
Mode

Sn-61=0
Const. Tq.
Load

0 : constant
torque

1 .
variable(quadrati
c) torque

Sn-62

Language
Selection

Sn-62=0
Language:En
glish

0: English
1 : Traditiona
Chinese

Sn-63

Parameter Copy O
3-70

0 : not loaded
(copied)

1 : upload from
digital operator to
inverter

2 : download
from inverter to
digital

operator

3 : inspect the
EEPROM of
digital

operator

4 : inspect the
EEPROM of
inverter

PID Function

Sn-64=0
PID Invalid

Before
30.18:
0:PIDinvalid
1:PID vadid
After version
30.18:
0:PIDinvalid

1 : (Forward
characteristics)
Deviation is
D-controlled.

2 . (Forward
characteristics)
Feedback value is
D-controlled

3 : PID forward

version
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Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

control
frequency
reference+PID
output, D control
of deviation.

4 . PID forward
control
frequency
reference+PID
output, D control
of feedback.

5 : (Reverse
characterigtics)
Deviation is
D-controlled.

6 : (Reverse
characterigtics)
Feedback valueis
D-controlled

7 . PID reverse
control
frequency
reference+PID
output, D control
of deviation.

8 . PID reverse
control
frequency
reference+PID
output, D control
of feedback.

Sn-65

Brake Resistor
Protection

Sn-65=0
Protect
Invalid

0 : Braking
resistor
protection invalid
1 : Braking
resistor
protection valid

*2
Sensorless
Vector
Control

Sn-66

Motor Parameters
Autotuning
Selection

Sn-66=0
AUTO TUNE
SEL

0 : Auto tuning
invalid

1 : Auto tuning
valid

D
)
»
+«

I dral Ao
ULV ivivue

Sr-6+=6

0 : V/F control

(¢}

¢
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Function

Parameter
NO.

Name

LCD display
(English)

Description

Factory
setting

Selection

CNTRL
MODE SEL

mode  (include
V/F control with
pulse generator
feedback)

1 : Sensorless
Vector  Control
Mode

Sn-68

Control selection

Sn-68=0000
Control
selection

-1 Output
phase lose
protection
function valid
---0: Output
phase lose
protection
function invalid
--1-: Reserved
--0-: Reserved
(Bit3 function is
available for
30.16 and later
version)

-1--: £10V analog
voltage input
function isvalid
-0--: £10V analog
voltage input
function is
invalid

1---:  Frequency
Up/Down  hold
function valid
0---:  Frequency
Up/Down  hold
function invalid
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(1) Inverter capacity setting (Sn-01)

» Theinverter capacity has been set at the facotry according to the following tables about Sn-01.

* When the setting value Sn-01 has been changed, the inverter system parameter settings should
be changed based upon the constant torque (CT) load (setting of Sn-61=0)or variable
torque(VT)load (Sn-61=1).

Sn-01 setting value 022 023 024 025 026 027 028
032CT(Sn-61=0)
VT(Sn-61=1) CT |VT | CT |VT |CT | VT | CT |VT|CT |VT|CT|VT|CT|VT
[tem Name
Inverter rated capacity(KW) 15 2.2 37 55 75 11 15
Inverter rated current (A) 4 4.8 8.7 12 15 24 32
Max.applicable motor capacity (HP) | 2 3 3 54| 75| 75| 10 | 10 | 15 | 15 | 20 | 20 | 25
Motor rated
Cn-09 29 | 4 4 4 | 73102 102|126 |126| 186|186 | 24.8 | 248 | 311
current (A)
Motor line-to line
Cn-12 . 9.628 | 6.333 | 6.333 | 6.333 | 2735 | 1.776 | 1.776 | 1.151 | 1.151 | 0.634 | 0.634 | 0.436 | 0436 | 0.308
resistance(Q2)
Corelosstorque
Factory | Cn-13 . 108 | 142 | 142 | 142 | 208 | 252 | 252 | 285 | 285 | 370 | 370 | 471 | 471 | 425
) compensation(W)
Setting ,
Carrier
Cn-34 10 | 5 10 | 10 | 10 5 10 | 10 | 10 5 10 5 10 5
frequency(kHz)
Min baseblock
Cn-37 _ 05|{05|05|05|05|07 |07 |07]|07]07)|07]|07]|07] 07
time (s)
Cn-02 VI/F curve 01 | o7 | 01 |o7 | Ol 07" | OL | 07" | OL | 07" | O1 | 07" | O1 | o7"
Table 4-6 440V Class Inverter Capacity Selection
Sn-01 setting value 029 030 031 032 033 034
032CT(Sn-61=0) CT |VT |CT |VT |CT |VT |CT |VT |CT |VT |CT |VT
VT(Sn-61=1)
[tem Name
Inverter rated capacity(KW) 185 22 30 37 45 55
Inverter rated current (A) 40 48 64 80 96 128
Max.applicable motor capacity (HP) |25 |30 |30 |30 (40 |50 |50 |50 |60 |75 |75 |75
Factory | Cn-09 | Motor rated | 31.1 | 36.3 | 36.3 | 36.3 | 48.7 | 59.0 | 59.0 | 59.0 | 70.5 | 80.0 | 80.0 | 80.0
setting current (A)
Cn-12 | Motor line-to line | 0308 | 0239 | 0239 | 0.239 | 0.164 | 0.133 | 0.133 | 0.133 | 0.110 | 0.074 | 0.074 | 0.074
resistance(Q2)
Cn-13 | Core loss torque | 425 | 582 | 582 | 582 | 536 | 641 | 641 | 641 | 737 | 790 | 790 | 790
compensation(\W)
Cn-34 | Carrier 10 |5 10 |10 |10 |5 10 |10 |10 |5 10 |5
frequency(kHz)
Cn-37 | Min  baseblock | 05 |05 |05 |05 |05 |07 |07 |07 |07 |07 |07 |07
time (s)
Cn-02 | V/F curve 01 o7 |01 | o7 |01 07" | 01 07™ | 01 07" | 01 07
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*1 Use the variable torque patterns when there is a quadratic or cubic relationship between the speed
and load, such asin fan or pump applications. The user can properly choose the desired (V/f) patterns
(Sn-02=04, 05, 06,or 07) based upon the load torque characteristics.

(2) VIF curve selection  (Sn-02)

+ Before selecting V/F curve,please confirm the input voltage (Cn-01)
* Sn-02=00~14, V/F curve fixed; Sn-02=15, V/F curve can use Cn-01~Cn-08 setting freely.
Table4-7 0.75~1.5KW,220V Inverter V/F Curve (440 class,voltage doubleness value)

Spec. Sn-02 | W/iF curve™ Spec. Sn-02 | W/fF curve™
50Hz 00 50Hz | Low 08
starting
torque
Large | 09
starting
torque
% | 60Hz | 60Hz 0115 | 6 o | 60Hz | Low 10
5- staturation § starting
>
i ‘é torque
o) 50Hz 02 £ Large |11
g staturation ju starting 2
= torque
T2Hz 03 N | 90Hz 12
Hz)
(Hz}
50Hz | Three 04 120Hz 13
E times
g. decreasing
= curve =
z Two times | 05 = (K2
if decreasing L
5 curve o
3 N
b= 60Hz | Three 06 {xj § 180Hz 14
g tl mes T [ b
g decreasing 07 %
g | g
2 Two times | 07 re | (le.‘li vgs
8 decreasing ' L §
3 curve
o)
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Table 4-8 2.2~30KW,220V Class Inverter V/F Curve (440V Class,Voltage doubleness value isfit

for 2.2~55K W)

Spec. Sn-02 | WfF curve™ Spec. Sn-02 | WfF curve™
50Hz 00 - 50Hz | Low 08
“Dm starting
torque
(on Large | 09
14 i
e starting
I o (Ha) torque
60Hz | 60Hz 0115 60Hz | Low 10 i
% Staturation o starting O
= s torque "
£ 5 q 13 (107
i 50Hz 02 o Large 1 76 {Hi
o staturation = starting 015 3 &
o]
o (Hz) 2 torque
=y
T
72Hz 03 N | 90Hz 12
) 01EE GO 9D
50Hz | Three 04 120Hz 13
E times
g. decreasing
= curve =
O i i)
= Two times | 05 =
g d : A a—, 0153 B0 120
= ecreasing Hz) | J
= curve _§
2 | 60Hz | Three 06 c | 180Hz 14
E S
£ times =
= ) =
T decreasing g
s g
= curve S
2 Two times | 07 é )
% decreaS ng ri]f_'] 8 0153 E0 180
= ' O
o) curve
o)

*1 When select V/F curve,please consider the following notes:
(1) The voltage and frequency characteristic of motor.

(2)Max.speed of motor

*2 Select high starting torque only in the following conditions:

4-46



(1) The power cable length is long(>150m)
(2) Voltage drop at startup islarge.
(3) AC reactor isinserted at the input side or output side of the inverter.
(4) A motor with capacity smaller than the maximum applicable inverter capacity is used.

(3) Operation situation setting  (Sn-03)

* Locked (Sn-03=0or 1)
Whether the parameter can be monited or setting is subject to Sn-03.

Sn-03 DRIVE mode PRGM mode
Set Only monitor Set Only monitor
0 An,Bn Sn,Cn An,Bn,Sn,Cn
1 An Bn,Sn,Cn An Bn,Sn,Cn

« Initialized factory setting of parameter (Sn-03=7~12)

« Initialized factory setting An-C10,Bn-000,Sn-C100  (except for Sn-01~02 and Sn-61)
according to the use of different power supply (220V/440V,60Hz,200V/415V,50Hz or
200V/380V,50Hz),also set terminal &)~ (@) to 2-wire or 3-wire operation mode according the
difference of Sn-03 setting value.

(4) Run command selection  (Sn-04)
* Theinput setting method of run command
*When set the external terminal input (Sn-04=1) and run source setting is 2-wire operation(set by
the Sn-03),run command is FWD/STOP,REV/STORP. If run source set is 3-wire operation(set
by Sn-03),the run command is FORWARD,STOP,FWD/REV .

(5) Frequency command selection  (Sn-05)
* Theinput setting method of frequency command

(6) Stop method selection  (Sn-06)
* There are 4 stop methods can be set

1. Deceleration to stop (Sh-06=0) 2. Coast to stop (S-06=1)

OoN OMN

OFF Run command —l OFF

Run command

/ Dec. time

Output frequency Output frequency

AN

The inverter output is shut off when the stop
command is input

S
DC injection beginnig
frequency
{Cn-14)

DC injection braking time
{Cn-16)

Fig.4-21 Deceleration to Stop Fig.4-22 Coast to Sop

3. Whole range DC injection braking stop (S1-06=2)
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oM

OFF
Run command |

=
o

2
= —> Cn-16*10
‘F'nn'
Dec. time o
=
/ 3
[ T
e DC injection braking time at
7 v E' < stop Cn-16
g
o

Min.baseblock time{Cn-37) DC injection braking time
o

10% speed 100% speed

Fig.4-23 Whole Range DC I njection Braking Stop

« After stop command the min.baseblock time (Cn-37),it begins DC injection braking.

*The DC injection braking time depends on the output frequency of run command baseblock and
DC injection braking time (Cn-16)stop.

« If whole range occurs DC injection braking OC (overcurrent),pleae delay min.baseblock time
(Cn-37).(After turn off the power of motor, the counter-electromotive force generated by the
residual magnetic field in the motor can cause an overcurrent to be detected when DC injection
braking stop is applied.

4. Coast to stop with timer (Sn-06=23)

Run command :
oM OFF I 0N ] OFF oN Dectime
T1 timc

(Bn-02 or Bn-04)

L

Output frequency

A

-
Input stop command,
inverter stop T1
output,motor run freely Output

100% speed frequency

Output frequency at run
command OFF

Fig.4-24 Coast to Stop with Timer

« After the stop command is executed,no accept the run command ON or OFF within T1
time.The T1 time depends on the output frequency when run command OFF and the
deceleration time (Bn-02 or Bn-04).

(7) Operator STOP function selection  (Sn-07)

* When run command is come from external termina or RS-485 communication port while the

operator STOP valid,invalid setting.
Sn-07=0: validwhen external terminal or RS-485 communication port run,press STOP key
during running,and the LED light of STOP key,motor stop according to Sn-07 setting.
Sn-07=1: when external terminal or RS-485 communication port run,press STOP key invalid
during running.
(8) Prohibition of REV setting (Sn-08)
+ Themotor can't REV when setting prohibition REV (Sn-08=1).
(9) Output frequency UP/DOWN function (Sn-09)
« Output frequency is operated by output frequency UP/DOWN directly.
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Sn-09=0: After alter frequency command by the operator increasing /decreasing

( ) required to press ENTER key,and the output frequency will change.

Sn-09=1: Output frequency can be operated as UP/DOWN by increasing/decreasing key
directly.If
Press ENTER key,turn off the power supply and recall the power supply,it till can record the
frequency command before turnning off the power supply.

« Output frequency is not only operated by the operator as UP/DOWN but also the external
multi-function terminal (terminal ©®~®)as UP/IDOWN.

(10) Frequency command setting  (Sn-10)
Anaog frequency command (0~ 10V/4 ~ 20mA)forward/reverse characteristics As shown
below:

Analogy voltage{current) _Analngy voltage{current)
input inpukt

A A

+ 10V (20mA)
+10V(20mA)
0OV (4mA) =
0% 100y Oukput
frequency 0V (4mA)
0% 100y Qutput
frequency
Forward input characteristic Reverse input characteristic

(11) Input terminal scan times (Sn-11)
+ Set input terminal (FWD/REV ,multi-function terminal)’ s response speed.
Sn-11=0: Scan 5ms/time
Sn-11=1: Scan 10ms/time.
(12) Overtorque detection selection  (Sn-12)
* When overtorque detection is enabled, be sure to set the value of the overtorque detection level
(Cn-32) and the overtorque detection time (Cn-33). An overtorque condition us detected when
the current exceeds the overtorque detection level for Longer than the over torque detection

time.
Table 4-9 Sn-12 setting value:
LCDo tor displ
Sn-12 Instruction perator display
content
0 Overtorque detection disabled
Detect only during frequen ree. Continue operation after
1 y gireq Cyag P [overtorque] blinks
detection.
Detect only during frequen ree.Stop output after
2 y gireq c.yag poup [overtorque]display
detection
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Detect overtorque during running,continue to run after )
3 i [overtorque] blinks
detection
4 Detect overtorque during running,stop run after detection [overtorque]display

(13) Output voltage limitation selection  (Sn-13)
* In low speed region,if setting V/F curve output voltage too high,the inverter will be driven into
fault ,s0 the user can set upper bound of output voltage.

Output frequency

A

500V

ROV

10V

;
"
L

i
0 Ln-04 Cn—-04

40 Output frequency at
max.voltage

Fig.4-25 Output Voltage Limitation

(14) Stall prevention selection during acceleration  (Sn-14)
+ Please refer to Cn-25 stall prevention level during acceleration.

(15) Stall prevention selecion during deceleration  (Sn-15)

+ When thereis no external braking resistance,it can provide 20% regenerative braking torque,if
load too large and exceed the regenerative braking torque,which need set stall prevention
function during deceleration valid (Sn-15=1) or delay deceleration time(Bn-02 or Bn-04) to
avoid over-voltage jump.

+ Be sure to set disable(Sn-15=0)when add externa braking resistance,otherwise braking
resistance function invalid.As shown below is the stall prevention operation function during
deceleration.

Output
Frequency

Deceleration time is extended
to avoid overvoltage frip

» fime

Deceleration Time (setting value)
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Fig.4-26 Stall Prevention Operation Function during Deceleration (Sn-15=1)

(16) Stall prevention selection during running  (Sn-16)
Please refer to Cn-26 stall prevention operation level.

(17) Operation selection at fault contact during fault retrying  (Sn-17)
+ During fault retrying,fault contact operation,no operation setting.
* Fault retrying function please refer to Cn-24.

(18) Operation selection at power loss  (Sn-18)
+ Set power momentary restart to run function when power |oss occurs(within 2 s)
Sn-18=0: After stop power soon and restart,stop run.
Sn-18=1: After stop power soon and restart,continue to run.
* If power loss time exceeds 2s,it will produce low voltage fault and fault output contact
operation,motor coast to stop.

(19) Zero command braking function  (Sn-19)

* When run command and frequency command setting is input by external terminal input
(Sn-04=1,Sn-05=1) and input frequency command OV and the run signal is ON,use the DC
braking method to make the motor produce locked torque.

+ As shown below,zero command braking function is effective (Sn-19=1),the DC braking current
(Cn-15) isrestrained 0~ 20%.Operation sequence is as follows:

A
Run,/Stop signal (OFF 0ON OFF
{external terminal} > |
Frequency command : >
{external terminal) 1
DC braking
(Max.20%)

Fig.4-27 Zero Command Braking Function

(20) External fault contact (terminal 3)selection  (Sn-20)
(21) External fault (terminal @) detection selection  (Sn-21)
(22) External fault operation selection (Sn-22)
« External fault contact (terminal (3) fault operation,run method disposal selection.

(23) Motor overload protection selection  (Sn-23)
« Electronic overload protection disable.
» Motor overload protection is according to the rated current (Cn-09)setting value for overload
time protection level.
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* When one inverter drive several motor,motor overhot protection setting isinvalid (Sn-23=0)
* When use power supply frequently,please set the hot machinery start protection characteristic

(Sn-23=2 or 4).

Please set standard motor protection characteristic (Sn-23=1 or 2) when there is no forced
cooling fan motor due to the heat dissipation capability is lower when in the low speed
operation.

For the motor with forced cooling fan, the heat dissipation capability is not dependent upon the
rotating speed.The setting is specia for motor protection characteristic (Sn-23=3 or 4).

KN e High Speed
g — PB0HZ)
z A o |
a N |
?i } |
| |
g 55F———- - |
8 | Cold Start
Saskom -]
3 | | |
gt | | Hot Start
% I ' ' p Motor Load Current (%)

100%  150% 200% (Cr-09=100%)

Fig.4-28 Motor Overload Protection Curve
For protect motor overload of the inverter’s electronic heat relay,please set parameter Cn-09
according to the motor nameplate.

(24) External analog frequency command function selection  (Sn-24)

When frequency command setting is input by externa termina input (Sn-05=1),the main
frequency command is input by analog command input terminal VIN (0~10V) and AIN (4~
20mA) input,if according to Sn-24 also can select different combination:

Sn-24=0: frequency command isinput at VIN (0~10V).

Sn-24=1: frequency command isinput at AIN (4~20mA).

Sn-24=2: frequency command isinput at VIN and AIN ,that is the addition of (VIN+AIN).
Sn-24=3: frequency command isinput at VIN and AIN,that isthe difference of (VIN-AIN).
However,if (VIN-AIN)<0,the frequency command is 0.

(25) Multi-function input terminal & function selection (Sn-25)
(26) Multi-function input terminal @ function selection (Sn-26)
(27) Multi-function input terminal (@ function selection (Sn-27)
(28) Multi-function input terminal function selection (Sn-28)

The setting of multi-function input,function is shown below table:

Table 4-10 Multi-function input setting

LCD

Setting Function Description

display(English)

00

FWD/REV command 3-wirerun 3-wire operation mode

01

2-wire operation’s STOP | 2-wire STOP key 2-wire key operation mode
command
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LCD

Setting Function SfeseyEmEE) Description
02 Multi-speed command 1 Multi-speed Multi-speed frequency
command 1 command switch
03 Multi-speed command 2 Multi-speed
command 2
04 Multi-speed command 3 Multi-speed
command 3
05 Multi-speed command 4 Multi-speed
command 4
06 Jog command Jog command ON: select jog frequency
07 Acc.& dec.switch command Acc.& dec.switch OFF: the first stage accd.&
decel.time (Bn-01,Bn-02)
ON: the second stage accel.&
decel.time (Bn-03,Bn-04)
08 External  baseblock command | External baseblock | ON: inverter output baseblock
(A-contact input) A-contact
09 External  baseblock command | External baseblock | OFF: inverter output baseblock
(B-contact input) B-contact
10 Inhibit acc.& dec.command Inhibit acc.& dec. ON:inhibit acc.& dec. (keep
frequency)
11 Inverter overheat warning Overheat warning ON:blink display overheat
12 FJOG command Forward jog ON:forward jog run
13 RJOG command Reverse jog ON:reverse jog run
14 PID integral reset Integral time reset ON:reset PID control integral
15 PID control invalid PID invalid ON:PID function invalid
16 External fault (A-contact input) External fault | ON:externa fault input
A-contact
17 External fault (B-contact input) External fault | OFF:external fault input
B-contact
18 Multi-function  analog  input | Analoginput valid | ON:multi-function analog
setting (AUX)vaid
19 Timer function input Timer function ON-delay/OFF-delay timer
input
20 DC braking command DC braking | ON:DC braking applied when
command output frequency less than DC
braking start frequency
21 Speed search command 1 Max.fre.speed ON: speed search is performed
search from max.output frequency
command
22 Speed search command 2 Setting  fre.speed | ON: speed search is performed
search from setting frequency
command
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LCD

Setting Function SfeseyEmEE) Description
23 LOCAL/REMQOTE control 1 Operator control OFF:. Sn-04,Sn-05 determine
run com.and fre.command input
method
ON:loca control (operator
control)
24 LOCAL/REMOQOTE control 2 External  terminal | OFF:. Sn-04,Sn-05 determine
control run com.and fre.command input
method
ON:local control (external
terminal control)
25 RS-485 communication control | Communication PLC application extension
application control use.(Please refer to
RS-485MODBUS/PROFIBUS
application Manual)
26 No PG speed control PG invalid ON:no PG speed control
27 Reset PG speed control integral PG timeinvalid ON:reset PG control integra
28 Frequency UP/DOWN function UP/DOWN function | Only Sn-28 can set termina @
to UP command,terminal
down command
29 Force operation signa Force operation | Only Sn-28 can set
signal

Note:If have the following combination from Sn-25~Sn-28,it will display [Input error]
* The setting value didn’t arrange in alphabetical order.
* The setting value 21,22 will be set at the same time (both speed search command)

FWD/REV switch (setting value: 00)
« Operation setting is 3-wire (Sn-03=8,10 or 12),multi-function input terminal ®~@® function

Stop Run
(B contact) (A contact)| Run Command
—0  O—4—0 O (DN . lel’l]
Stop Command
_@ II'D FF: STCp]
] — |FWD/REV Cmd
—° °@] (multifunc.
sc| Input terminal)

Fig.4-29 3-wire Operation Connection Diagram

selection setting is 00,it can be 3-wire operation mode,as shown below the setting terminal &
FWD/REV command switch (Sn-25=00)

pe— > 20 ms

RUN cmd. ON or OFF .

STOP cmd EYe
FWDIREV___OFF (FWD)[ ON REV) ] ¢

cmd. '

Motor \ -
_hl : : i.‘_—

STOP'  FWD REV  'STOP' FWD

2-wire operation STOP command (setting value: 01)
» The standard 2-wire operation connection diagram as Fig.4-31(a),When S1=ON FWD
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running,S1=OFF stop running,when S2=ON REV RUN,S2=0OFF stop running.

* When Sn-25=1,2-wire operation has self-sustaining functionwhich need other STOP
command,then stop FPWD/REV running operation.As Fig.41(b) shown,there is no need for
S1,S2,S3 to use self-sustaining switch,after S1I=ON FWD runing and need S3=ON ,then stop
running,same with S2.

FWD_RUN/STOP St O FWD_RUN
52 1 @
. > 9L QWD RUN
REV_RUN/STOP PO
"5 o— =5 S5TOP
—
(a) (b)

Fig.4-31 The Difference Operation Methods of 2-wire Running
Note: 1. For the other setting value (except “ 00", “01"), the external operation mode is defaulted as 2-wire mode
and no self-sustaining function.
2. When use two or more than 2-wire operation connection,if with terminal @), @ at the same time,it will
display [Input error] and deceleration to stop.When get rid of this,it will return to normal.
Multi-speed command 1 (setting value: 02)
Multi-speed command 2 (setting value: 03)
Multi-speed command 3 (setting value: 04)
Multi-speed command 4 (setting value: 05)
Jog frequency selection (setting value: 06)

» Use multi-speed command 1~4 and jog frequency selection can set Max.16 speed running.
» Multi-speed command 1~4 and jog frequency select multi-speed frequency as follows:

Terminal Terminal @ Terminal ® Terminal ®
(Sn-28=05) (Sn-27=04) (Sn-26=03) (Sn-25=02) Select multi-speed
M ulti-speed M ulti-speed M ulti-speed M ulti-speed frequency
command 4 command 3 command 2 command 1
Fre.command 1
0 0 0 0 1
(An—01)
0 0 0 1 Fre.commangaz
(An—02)
0 0 1 0 Fre.command 3 (An-03)
0 0 1 1 Fre.command 4 (An-04)
0 1 0 0 Fre.command 5 (An-05)
0 1 0 1 Fre.command 6 (An-06)
0 1 1 0 Fre.command 7 (An-07)
0 1 1 1 Fre.command 8 (An-08)
1 1 1 1 Fre.command 16 (An-16)
0:Terminal OFF 1:Terminal ON
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 Thefollowing picture is multi-speed command and jog frequency selection operation diagram.

Frequency
cormmand

-
Ll

fre.command & (An-04]
fre.command 7 (in-07
fre.command g (4 n-06]

fre.command 5 (An-05
fre.command 4 (An-04)

fre.command 3 (An-1

3
a1
.

(An—-0

{An=01)

Terminal

Tirne

L-L

71

FW/D running cam, .:D

Multi-speed com. 1 (3)

OFF N

Multi-speed com.2 (5)

Multi-speed com.3 /oy OFF 0N
I

Jag cammand @ OFT 0N

Fig.4-32 16 Step Speed Running Control
*1 When Sn-05=0,main speed frequency command is determined by An-01,however,when Sn-05=1,main frequency is
input by analog main speed command (terminal VIN,AIN).
*2 When Sn-29=0,secondary frequency (as Fig.4-32's second frequency setting) is analog input by terminal AUX.,if
Sn-29+0,secondary frequency is set by An-02.

Acc.& dec. time switch (setting value: 07)

» Two-speed acc. & dec.time switch control,please refer to 4-4 page two-speed acc. & dec.time
setting.

External baseblock (A-contact) (Setting value: 08)
External baseblock (B-contact) (Setting value: 09)

» Use externa terminal as control inverter baseblock.

« During running : As an external baseblock signal is detected,the operator will display a [B.B.
Alarm]. Then, the inverter output is blocked. After the baseblock signal is cleared, the motor
will resume running according to its then reference signal.

* During deceleration: An external baseblock signal is detected,the operator will display a
[B.B.Alarm] and the output frequency is reduced to O,motor run freely.After external signal
basebl ock,the inverter will in stop mode.

Acc.& dec. ramp hold. (Setting value: 10)
* Input acc. & dec.baseblock command,stop acc.7 dec.operation and the output frequency

maintained at that timelf running command OFF release from acc.& dec. prohibition,the
inverter decel.to stop.
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i I 0FF
FuD/STOP OF ON ON »
Ao B Dec, OFF (N OFF (N
Prohibition >
A
Frequency
command
-‘ Ll
Cutput Frequency
-

T HOLD™ THOLD ™
Fig.4-33 Acc.& Dec. Prohibition Operation
Inverter overheat warning (Setting value: 11)
* When input inverter overheat warning signal,operator will display[Overheat Warning],the
inverter still can run.When overheat warning signal is OFF,operator return to the primary
contents no need to press RESET key.

FWD JOG (FJOG) command (Setting value: 12)
REV JOG (RJOG) command (Setting value: 13)
* FWD/REYV jog run
Setting value=12:FJOG command ON,inverter FWD with jog frequency command (An-17).
Setting value=13:RJOG command ON,inverter REV with jog frequency command (AN-17).
+ During running,when input FJOG or RJOG command,which have priority over other frequency
commands.
* The inverter will stop running according to the setting of Sn-06 when FJOG and RJOG are both
for more than 500ms.
PID integral reset (Setting value: 14)
*PID control,use multi-function input termina ®~@®) (parameter Sn-25~ 28 setting value=14)
which can reset integrato O.

PID control invalid (Setting value: 15)

OFF PID control valid (close-loop)
ON PID control invalid (open-loop)

* The function can be a try running switch.Cancel PID function (when multi-function input
terminal & ~ is ON )as open-loop run or jog running,after finishing as system
adjustment,marking in PID control function again.Besides,when there is problem of PID
control feedback signal,users can use the function cancel PID control.If PID control invalid,use
frequency command as aim signal.

* Whether PID control is disable or not,it also can be set by Sn-64.

External fault A-contact (Setting value: 16)
External fault B-contact (Setting value: 17)
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« External fault input will display [External fault input],eg:set terminal © external fault,when
external fault input will display [Error external fault 6]

 Terminal 3),terminal ®~(®) can be exteranl fault input terminal.

« After occuring external fault,the inverter output baseblock and motor coast to stop.

Multi-function analog input setting (Setting value: 18)
» Multi-function analog input (AUX termina ) valid or not both can be control by external
terminal.When PID function valid (Sn-64=1),the function invalid.

Timer function input terminal (Setting value: 19)

DC injection braking command (Setting value: 20)

» DC injection braking is used to prevent the motor from rotating due to inertia or external forces
when the inverter is stopped.

» The DC injection braking will be performed and the inverter will be stopped if the DC injection
braking input is ON. If arun source or jog command is input, the DC injection braking will
be cleared and the motor will begin to run.

» DC injection braking operation is shown Fig.4-34:

Run comrmand OFF ON -
[ injection \FF N
braking command OFE L =
Cukpuk Frequency H
+ L DiC braking
- =
' ; ‘t Min.oukput. frequency f' |
CiZ braking (Cn-07)

DC braking start frequency
_n-14

Fig.4-34 DC Injection Braking Operation Can be An External Fault Input Terminal
Foeed search 1 (Setting value: 21)
Foeed search 2 (Setting value: 22)
* Please refer to 4-21 page about speed search function

LOCAL/REMOTE control 1 (Setting value: 23)

REMOTE control (Run command and frequency command is performed by Sn-04 and
OFF Sn-05,input at external terminal or RS-485 communication conatct.The operator
REMOTE-REF and SEQ LED light is ON.

LOCAL control,run command and frequency command are controlled by operator,at the

ON
same time REMOTE-REF and SEQ LED light is OFF

* The LOCAL/REMOTE switch only under the situation of inverter stop mode.

LOCAL/REMOTE control 2 (Setting value: 24)

REMOTE control (Run command and frequency command is performed by Sn-04 and

OFF
Sn-05,input at external terminal or RS-485 communication conatct.The operator
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REMOTE-REF and SEQ LED light is ON.

LOCAL control,run command and frequency command are controlled by operator,at the
same time REMOTE-REF and SEQ LED light is OFF

ON

* The LOCAL/REMOTE switch only under the situation of inverter stop mode.

RS-485 communication control application (Setting value: 25)
« When use RS-485 communication control,multi-function input terminal &~@®) can replace
PLC application's expansion contact.(Please refer to BDF-B501 RS-485
MODBUS/PROFIBUS communication agreement)

No PG speed control (Setting value: 26)
Reset PG speed control integral value (Setting value: 27)
« Whether accept adscititious PG control compensation capacity ,using external terminal
control,which also can clean integral value out.

frequency B
| > » output freq.
command | Softstart +t putireq
limiter (optional)
i Cn-47, 49 PG speed feedback
detected ramp . Gn-51
rotor speed > jmit gain _ns2
. Cn-51,52
integral
time
Ts
Cn-48, 50

Fig.4-35 PG Speed Control Pane
Frequency UP/DOWN function (Setting value: 28)

« The inverter can use either operator and external multi-function input terminal (terminal (¥ and
®) as output frequency UP/DOWN control,please refer to the output frequency UP/DOWN
function.

« Firdly,setting run command and frequency command (external termina input
Sn-4=1,Sn-5=1),after resetting Sn-28=28(terminal (» change to frequency UP function
automatically,the primary function invalid),then entering into external input terminal (¥ and
as output frequency UP/DOWN control.

+ Operation sequenceis as follows:

External termina(M=UP | ON OFF OFF ON
function
External termina®=DOWN | OFF ON OFF ON
function
Run status Acc.(UP) | Dec.(DOWN) | Constant(HOLD) | Constant(HOLD)
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terminal ® or @ FWD=REV |

terminal @
terminal ®

UP

DOWN

upper limit
output freq.

lower limit

U=UP (ACC) status
D = DOWN (DEC) status

D1 U H

H=HOLD (Constant) status
Fig.4-36 Frequency UP/DOWN Control

+ Only Sn-28 can set frequency UP/DOWN function.

*When setting frequency UP/DOWN function,input FWD/REV command,even if no UP/DOWN
command the inverter run according to the lower limit (Cn-19).

* If set the forth value to 1 of Sn-68,in HOLD status,when power supply OFF it can memory
HOLD output frequency.After restarting power supply and the run command is ON,the
memory output frequency run.

* UP/DOWN run invalid in auto run mode.

* In UP/DOWN running,if input jog command which have priority than others.

* In UP/DOWN running,PID function disabled.

(29) Multi-function analog input function selection (Sn-29)
Use Sn-29 to select multi-function analog input terminal (AUX) function.As table shown below:

REEH.

U1 = bounded from upper_limit while ACC
D1 = bounded from lower_limit while DEC

4
I

DDIH'UUIHD DI'H

Table 4-11 Multi-function Analog Input Function

Setting : : Description(Output the 100%
Function LCD display
value contents of 10V
Auxiliary frequency Auxiliary frequency
00 Max.output frequen
command command ( put frequency)
Frequency command ) Tota
01 ) Command gain 1 ,
gain(FGAIN) gain=(Bn-05,Bn-07)XFGAIN
Frequency command ) Tota
02 . Command bias 1 .
bias 1(FBIASY1) bias=(Bn-06,Bn-08)+FBIAS1
Frequency command Total
03 eq y Command bias 2 )
bias2 (FBIAS2) bias=(Bn-06,Bn-08)+FBIAS2
) Change overtorque detection level
Overtorgue detection i )
04 level Overtorque level according to analog input voltage
(0~10V),the Cn-32 invalid
Output Total output voltage=V/F curve
05 Output voltage
voltage(VBIAS) voltaget+VBIAS
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Setting : : Description(Output the 100%
Function LCD display
value contents of 10V
Shorten Redl acc.& dec.time=Acc.&
06 . Acc.& dec.coeff. )
acc.& dec.time(TK) dec.time (Bn-01~04)/TK
Adjust DC braking current (0~
100%) according to analog input
07 DC braking current DC braking current voltage (0~10V).Theinverter
rated current =100%,and DC
braking current Cn-15 invalid.
Adjust stall prevention operation
level during running (30%~
Stall prevention level ) 200%) according to analog input
08 ) ) Run still level )
during running voltage (1.5V ~10V).The inverter
rated rated current=100%,and the
Cn-26 invalid.
Multi-function analog input
(terminal AUX) used as PID
PID control reference ) )
09 oLt PID command reference input.Set input (0~
P 10V),please refer to 4-5 page[ PID
control pane]
Adjust frequency command lower
limit(0~100%) according to
analog input voltage(0~10V),the
max output
Frequency command Frequency command
10 . . frequency(Cn-02)=100%.Red
lower limit lower limit g
frequency command lower limit
according Cn-19 or the bigger
frequency command lower limit
of multi-function analog input
Set jump frequency 4(use the
function set the forth jJump
Jump frequency )
11 etting 4 Frequency jump 4 frequency except Cn-20~
g Cn-23)according to analog input
voltage (0~10V)
RS-485 The analog value of
12 communication Communication control AUX(0-1024/0-10V) can beread
control application Through RS-485 communication.
Frequency command Adjust analog f
13 eq_ 4 Command gain 2 I an o9 rgqumcy i
gain 2 (FGAIN) command gain and bias according
Frequency command to the setting of Bn-05,06(or
14 eq y Command bias 3 g (
bias 3 (FBIAS]) Bn-07,08)
Frequency command
15 eq & Command bias 4
bias4 (FBIAS2)
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» Multi-function analog input AUX can provide two group Gain,Bias that is Sn-29=1~3 and
13-15,the following is the gain and bias diagram.

A

Bn=035, 07

* FGAIN

Analog frequency command
—®Bn-04, 8 —>

+FRIAS] Frequency command

(FBTAS2) »
(0% 1L O0%

Brn=05, (7%

Analog Frequency command +
—_— _.?_, FOGAINZ  —
- Frequency command

Bri=06, (8 -+

0% | .:|.:|:l,.:,'r FBIAS3{FBIAS4)

» Multi-function analog input characteristic

(1) -29=00
)
2
= 1 00%
juu
£
2
=
=3 Vi
@ % >
= |:|'l,I ] Hl'u
rulki-Funckion analog input
(3) -29=02,14
L00% !
FBAISI,
FBIAS3
0%
v LV

Mulki-Function analog input

(5) n-29=04

(2) n-29=01,13

r 3
2. 00
FGAIN, !
FeaIN2 !+ Y
oy ov 10V >
rulki-Funckion analog inpuk
(4) -29=03,15
Fy
1 0%
FBAISZ,
FRIASY {]'.{'. v 5V 10V
—10% Mulki-Function analog input
(6) Sn-29=05
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o]
=
= 2L‘Jl‘;!¢1+ 100% t
[m}
= . :
T VBAIS
]
=
B 0% 0%
z oy 10V > 1} 10V
& ) J 1]} IX]
Mulki-Function analog input Mulki-Function analog input
(7) n-29=06 (8) n-29=07
a
T A = A
g 10 o 100%
: :
a3 O
o, | 2
g L > 30 _
A | 1V 10V OV 10V
(TK rulki-function analog input Multi-Function analog input
ACC, 8 DiCC LimelBn-01--04)
Real ACC. & DEC. time —
Deduction coefficient (Tk)
(9) n-29=08 (10) n-29=09
(K]
u Iy
o 200%
E - Terminal AU used as PID contral reference
é inpuk (0~=10%]),Please refer to 4-7, appendix-
= 0% 3PID control signal input
3
7 . »
i ov 1.5V 1OV
rulki-Function analog input
(11) sn-29=10 (12) sn-29=11
-
_fn'ﬁ Maz, output Frequency Max. output Frequency
@ (Cn-02) (Cn—-02)
L 100% g 100%
= =
(] pul
g =4
1]
2 ov 10V - 11 10V
= Mulki-function analog input Multi-Function analog input

(13) S-29=12:RS-485 communication application used as analog input signal reading
(Please refer to BDF-B501 RS-485 MODBUSPROFIBUS communication agreement)

(30) Multi-function output terminal (R1A-R1B-R1C)function selection (Sn-30)
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(31) Multi-function output terminal (DO1-DOG)function selection (Sn-31)

(32) Multi-function output terminal (R2A-R2C)function selection  (Sn-32)
The setting of multi-function output terminal, function is shown below:

Table 4-12 Multi-function output terminal function

Setting . . o
Function LCD display Description
value
00 Running Running ON:Running
01 Zero speed Zero speed ON:Zero speed
02 Frequency agree Frequency agree ON:Frequency command-Cn-31 <<
Output frequency < frequency
command+Cn-31
03 Setting frequency | Setting frequency | ON:Cn-29-Cn-31< Output
agree agree frequency<-Cn-29+Cn-31
04 Output frequency | Frequency detection 1 | ON:While ACC. —Cn-29=Output
detection 1 frequency =-Cn-29
While DEC. — Cn-30 = Output
frequency = -Cn-30frequency
detection width Cn-31
05 Output frequency | Frequency detection2 | ON:While ACC. — Output
detection 2 frequency =Cn-29(or<<-Cn-29)
06 Inverter ready Run ready OK ON:Ready
07 Under Low vol.detec. | Low vol.detec. ON:Low vol.detec.
08 Output baseblocked Output baseblocked ON:Output basebl ocked
09 Run command mode Run command | ON:Run command is controlled by
operator operation operator (LOCAL mode)
10 Fre. command mode Main speed command | ON:Fre.command is controlled by
operator operation operator (LOCAL mode)
11 Overtorgque detection | Overtorque detection | ON:Overtorgque detected
12 Fre.com.invalid Fre.com.invalid ON:Fre.com.invalid
13 Fault Fault ON:Fault
14 Pulse signal output Pulse signal output Only set by Sn-3l(termina
DO1-DOG)
15 Low voltagewarning | Low voltagewarning | ON:Low voltage warning
16 Inverter overheat Inverter overheat ON:Inverter overheat
17 Motor overload Motor overload ON:Motor overload
18 Inverter overload Inverter overload ON:Inverter overload
19 Fault retry Fault retry ON:Fault retry
20 RS-485 RS-485 fault ON:RS-485 communication fault
communication fault
21 Timer function output | Timer function Signa delay output terminal(.v.s

termina

timer function)
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Setting

Function LCD display Description
value
22 RS-485 Communication Output contact expansion
communication control application (Please refer to
control application BDF-B501 RS-485

MODBUS/PROFIBUS
communication agreement)

* Running (Setting value:00)

OFF Run command OFFinverter is no voltage output

ON Run command ON or OFF,but residues output exsits

* Zero speed (Setting value:01)

OFF Output frequency = Min.output frequency (Cn-07)

ON Output frequency < Min.output frequency (Cn-07)

* Frequency agree (Setting value:02)
« Setting frequency agree (Setting value:03)

« Output frequency detection (Setting value:04)
« Output frequency detection (Setting value:05)
Please refer to frequency detection function

* Inverter run ready (Setting value:06)

+ Low-voltage detection (Setting value:07)
The DC voltage of main circuit is lower than low voltage detection level (Cn-39),output
contact ON.

+ Output baseblocked (Setting value:08)

* Run command mode (Setting value:09)

The operator’'s REMOTE-SEQ light when in Remote mode (Sn-04=10r2,0r multi-function
OFF input terminal ®~(@® setting Local/Remote control 1 or Local/Remote control 2 when
the terminal is OFF)

The REMOTE-SEQ is OFF when run command is set by operator in Loca mode
ON (Sn-04=0 or multi-function input terminal  ®~@®) setting Local/Remote control 1 when
the terminal is ON)

* Frequency command mode (Setting value:10)

The operator’'s REMOTE-SEQ light when in Remote mode (Sn-05=10r2,0r multi-function
OFF input terminal ®~(@®) setting Local/Remote control 1 or Local/Remote control 2 when
the terminal is OFF)

The REMOTE-SEQ is OFF when run command is set by operator in Loca mode
ON (Sn-05=0 or multi-function input termina  ®~(®) setting Local/Remote control 1 when
the terminal is ON)

+ Overtorque detection (Setting value:11)
Please refer to the overtorque detection function.
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* Frequency command invalid (Setting value:12)
Run command ON and frequency command value is 0,output contact ON.

* Fault (Setting value:13)
When inverter detection fault,output contact ON but output contatct no operation if the inverter
communication fault.

* Pulse signal output (Setting value:14)
Only multi-function terminal DO1-DOG (setting parameter Sn-31) used as pulse signd
output.Dol is the output contact of Open-Collector photo-couple,and its pulse output
frequency is set by parameter Sn-35.Its wiring is shown below:

+ (12 or 244

IKO

1 D01 Pulse duty (T1=T2)

L
| =]

Jawn) asihg

Y

7
T D0G T, T2,

Fig.4-37 Pulse Signal Output

* Low voltage warning (Setting value:15)
Output contact ON when the main circuit DC voltage is lower than low voltage detection level.
Low voltage warning level: 400VDC.

* Inverter overheat (Setting value: 16)
Output contact ON when inverter overheat.

» Motor overload (Setting value:17)
Output contact ON when motor overload.

* Inverter overload (Setting value:18)
Output contact ON when inverter overload.

* Fault restart (Setting value:19)
Please refer to fault restart function (Cn-24).Output contact ON when restart.

* RS-485 communication fault (Setting value:20)

* Timer function output terminal (Setting value:21)
If the multi-function input terminals®~@®) are set as the timer input terminals (Sn-25— 28=
19), thesigna will be output through the corresponding multi-function output terminals with
the specified ON-delay and OFF-delay, as shown below:
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Input terminal

G~

Cutput terminal —
P + %
oM delay OFF delay
(En-377 (Br-32)

Fig.4-38 Timer Function Input/Output Signal

* RS-485 communication control application (Setting value:22)
The multi-function output terminal can be used to replace PLC application expansion contact if
using RS-485 communicaiton control.
(Please refer to BDF-B501 RS-485 MODBUS/PROFIBUS communication agreement)

(33) Multi-function analog output (AO1) (Sn-33)
(34) Multi-function analog output (A02) (Sn-34)
+ Multi-function analog output,there is 11 items of monitored content as follows:

Sn-33,$n-34 Monitored content Description

setting Input Output
00 Frequency command 0~Max.frequency
01 Output frequency 0~Max.frequency
02 Output current O~Rated current
03 Output voltage 0~ Rated voltage
o DC voltage 220 class: 0~400V

440 class: 0~800V

05 VIN analog command 0~10V 0~10v
06 AIN analog command 4~20mA
07 AUX analog command 0~10v
08 PID input capacity 0~Max.frequency
09 PID output capacity 1 0~Max.frequency
10 PID output capacity 2 0~Max.frequency
11 Communication control 0~100%

Note 1:The multi-function analog output A01,A02 is controlled by external controller if set
Sn-33,34=11,please refer to [BDF-B501 RS-485 MODBUS/PROFIBUS communication agreement]

+ Use multi-function analog output gain (Bn-14 and Bn-15) to adjust multi-function analog the

output voltage of A01,A02 respectively.

(35) Pulse output multiplication-gain selection  (Sn-35)

*When set multi-function (D01) to pulse output(Sn-31=14).Change output pulse frequency to the
multiplication of inverter output frequency according to the setting value of Sn-35.

« Example:lf Sn-35=0,the pulse outpout is 50 pulse /second (duty=50%) when inveter output
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frequency is 50Hz.
* Please refer to page 4-50 pulse signal outpuit.
*+ Sn-35 setting pulse multiplication is as follows:

Sn-35 Setting Pulse output frequency Applicable frequency range
0 1F:1X inverter output frequency 3.83~400.0Hz
1 6F:6X inverter output frequency 2.56~360.0Hz
2 10F:10X inverter output frequency 1.54~210.0Hz
3 12F:12X inverter output frequency 1.28~180.0Hz
4 36F:36X inverter output frequency 0.5~60.0Hz

(36) Inverter address

(Sn-36)

(37) RS-485 communication baud rate setting  (Sn-37)
(38) RS-485 communication parity setting  (Sn-38)
(39) RS-485 communication fault stop method (Sn-39)

* The BDF-B501 inverter has a built-in RS-485 port for monitoring inverter status and reading
the parameter setting.Unde rthe remote mode operation,the inverter status and the parameter
settings can be monitored. Moreover, the user can change the parameter ssetting to control the
motor operation.

* BDF-B501 series will use MODBUS protocol to communicate with external units by means of
the cable line form RS-485 port.

The parameter definition is as follows:
Sn-36: Inverter address,set the range 1~31
Sn-37=0:1200bps (data communication speed,bit/sec )
=1:2400bps
=2:4800bps
=3:9600bps
Sn-38=0:no parity
=1.even parity
=2:0dd parity
Sn-39=0:Deceleration to stop (In RS-485 communication fault)according to Bn-02
=1.Coast to stop
=2:Deceleration to stop in deceleratino time
=3:Continue to run (Stop if press STOPkey )

* Every data stream has a data length of 11 bits: 1 start bit, 8 databits, 1 parity bit and 1 stop
bit.If Sn-38=0,the parity bit isl.

* There are three different commands used for communication between inverter and external
units.

(1) Read command: External controller can read inveter inside data.

(2) Write command:External controller can write memory data to inverter to control inverter
operation.

(3) Circuit test command:Test the communication circuit wiring situation between external
controller and inverter.

+ Change the setting value of Sn-36,5n-37,Sn-38 will be effective in the next start time after
turning off the inverter.
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+ Do not make the DRIVE/PRGM mode while writing the data into inverter.

* For more details of RS-485 ,please refer to [BDF-B501 RS-485 MODBUS/PROFIBUS
communication agreement]

(40) PG speed control function selection  (Sn-40)
* Sn-40=0: No speed control function
1: Enable PG feedback speed control,no integral control in ACC.& DEC.
2: Enable PG feedback speed control, integral control in ACC & DEC.

(41) Operation selection at PG opens  (Sn-41)
Sr-d1=0: Deceleration to stop(Br-02)

1 Cosst o stop Display [P3 QPEM] Faulk message
2 Deceleration to stop (Br-04)
3:Contine to mn
\
(42) The disposal of PG speed deviation over  (Sn-42)
Sn-42=0 : Deceleration to stop{Bn-02)

I Coast to stop Display [Speed Deviat, Orver] Faulk message
2 Decele ration to stop (Br-04)
3:Continue to ran Blinking display [Speed Dewviat, Over] warning
Mmessage
(43) PG overspeed detection  (Sn-43)
Sn-43=0: Deceleration to stop(BEn-02)
1-Coast o stop Displaw[Cwer Speed)]
2:Decele ration to stop (Bn-04)
3:.Conbinue to nin Blinking display [Owerspeed]warnning
MEssage

(44) Autorun mode selection  (Sn-44)
(45) Auto run mode setting  (Sn-45~5n-60)

+ Auto run mode selection and run: use multi-speed frequency command 1~16 (An-01~An-16)
and auto run mode time parameter (Bn-21~Bn-36) to work in auto run mode selection
(Sn-44),which can be used simply PLC running operation mode.The speed running direction
used parameter Sn-45~60

* When set in auto run mode,the run direction is set by operator,multi-function input terminal or
RS-485 is ineffective.

* When set in auto run mode,the multi-speed command 1~4 of multi-function input terminal

®~®),frequency UP/DOWN are ineffective,but input FIOGRJOG command,the JOG has
priority of others (refer to Sn-25~28).
* The examples of al kinds of auto run mode are as follows:
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(a) Single cycle running (Sn-44=1,4)

The inverter finishes a cycle according to the setting run mode,and then stop running.
eg: Sn-44=1(or 4) Sn-45~47(FWD) Sn-48=2 (REV) Sn-49~60=0

An-01=15Hz An-02=30Hz An-03=50Hz An-04=20Hz

Bn-21=20s Bn-22=25s Bn-23=30s Bn-24=40s

An-05~16=0Hz Bn-25~36=0s

Frequency &

An-03
504z
An—0)2
30Hz
An-01
150z
\ An=04

POz s TS T T Gy q0s

. o e

(Bn-21) (Bn-22)  (Bn-23) = (Bn-24)

(b) Periodic running (Sn-44=2,5)
The inverter finishes a cycle according to the setting run mode,then repeat the same periodic.
eg: Sn-44=2 (or 5) An-01~16,Bn-21~36,5n-45~60 fixed value is same with (a)

Frequency
A An—03 An—03
S0Hz
An—02 An—02
I0Hz
An—01
15Hz d
i
: .
\ An-04 ; \An—ﬂd/
20Hz - 2 i .
L 20s 23s 7 s 40s 7 20s 7 253 s 0 40s
-+ | A+ |4 |

(Bn-21)' (Bn-22)  (Bn-23) = (Bn-24) (Bn-21) (Bn-22)  (Bn-23) = (Bn-24)

(c) When asingle cycle over,continue to run as the last speed

The inverter finshing a cycle according to the setting run mode,continue to run as the last
speed.

Eg:Sn-44=3(or 6),Sn-45~48=1(FWD),Sn-49~60=0

An-01~16,Bn-21~36:the setting value is same with (a)
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Frequency

s
. An-03
50Hz

L An=02
JUHz An=04 (20Hz)

An=01

150z

.

+ Set Sn-44=1~3,restart after stop,it will continue to run from the unfinished step according to

the setting of Sn-44.
Set Sn-44=4~6,restart after stop,it will begin a new cycle and continue running according to

the setting of Sn-44.

Sn-44 1~3 4~6
Run Run
Command or Command

o J run | st | run run | stop run

% Output . i Output

s | | Frequency .

= Frequency i ! ! begin a new cycle

g o

o i i

= !

< | { Continue running from

g unfinished step
time time

+ Auto run mode ACC & DEC time according to Bn-01,Bn-02
* If the setting value of Bn-21~Bn-36 is zero,the auto run mode disabled.

(46) Useload (Sn-61)
« According to different sites,the BDF-B501 can be set constant torque load (CT:Sn-61=0) and

variable torque (VT:Sn-61=1).Select the corresponding relevant parameter according to
different setting load without manual-method setting. (Please refer to Sn-01[The capacity

setting of inverter].

(47) LCD operation language selection  (Sn-62)
+ LCD digital operator can be set Chinese (Sn-62=1) and English (Sn-62=0)

(48) Parameter copy (Sn-63)
* Except the inverter’s operation and display of the BDF-B501 LCD operator,the operator can be

used for inverter's parameter copy and data storage function for inside EEPROM
memorizer.Besides,for BDF-B501 inverter,used as parameter data storage (download) and

upload.
» LCD operator aso can test inveter main control board’s EEPROM.
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* Sn-63=0: No action
Sn-63=1:Data upload (operator—inveter),during data pass time,operator LED run as deasil.
Sn-63=2:Data download (inveter — operator),during data pass time,operator LED run as
widdershins.
Sn-63=3: Inspect the operator inside EEPROM memorizer is fault or not,the operator LED
grouding blinks during the inspection .
Sn-63=4: Inspect the operator inside EEPROM memorizer is fault or not,the operator LED is
OFF during the insection.
+ For the modification of different inverter,please according to the followed steps to avoid the
parameter copy failure.
1. Firstly,inspect the operator inside EEPROM memorizer (Sn-63=3) and then inspect the
Sn-63=4 to see the memorizer between them is right or not.
2. Copy the inverter parameter datato LCD operator(Sn-63=2).
3. Upload and copy the parameter settings of LCD digital operator to other inverter's
EEPROM(Sn-63=1).

(49) PID function valid/invalid setting  (Sn-64)
« For PID function valid/invalid can use multi-function terminal ®~@® (parametr Sn-25~
28=15)to control except for using the parameter Sn-64.

(50) Braking resistance protection valid/invalid setting  (Sn-65)
* Sn-65=0: Protection disable
=1: Protection enable
* When use high frequency braking resistance,please set braking resistance protection valid
(Sn-65=1).

(51) Motor parameter auto-autotuning (Sn-66)
* The AUTOTUNE feature can be used to identify and store the motor’s parameters
* Sn-66=0: Autotuning
=1:Start autotuning

(52) Control mode (Sn-67)
* Setting inverter control mode.
* Sn-67=0: V/F control mode
=1: Sensorless vector control mode.

(53) Control selection (Sn-68)

* The function setting is adopt byte edit mothod,every byte (Y )represent one function,if byte (Y)
setting is zero reprent the function invalid ,and if the setting is 1 represent the function valid.

* Byte 1 (---Y) is corresponding to the setting of output lack of phase protection function.if set
1theinverter will stop to output in producing lack of phase fault in output side.

* Byte 2 (--Y-)reservation,set it will be no action.

* Byte 3 (-Y--)reservation,set it will be no action

* Byte 4 (Y---)can be set or not after power off,memory frequency UP/DOWN function’s output
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frequency isin HOLD .If set 1,it will keep the output frequency of last memory before power
off.If set 0,no memory.About frequency UP/DOWN function,please refer to Sn-28=28
parameter setting instruction.
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4.5 Monitoring parameter Un-[1[]

Multi-
LCD ; function
Parametr . . Min. o
No Function display Uniit Description analog
' (English) output
level
Un-01=60.0 Display frequency command,the 10V/Max.o
Fre.comm OHz 0.01 _sp Y . y ] '
Un-01 displayed unit is determined by utput
and Fre.comman | Hz
q Cn-28 frequency
Un-02=60.0 Display output frequency,the 10V/Max.o
Fre.comm 0.01 . ey p . " . 4
Un-02 and OHz Hz displayed unit is determined by utput
Output fre. Cn-28 frequency
Un-03=12.5
10V/inverte
Outp.curre A ) )
Un-03 0.1A Display inverter’s output current r rated
nt Output
current
current
Un-04=440.
Outp.volta i ) 10v/220V
Un-04 ov 0.1v Display inverter’s output voltage
ge or 440V
Output vol.
Main Un-05=510. . . L
. Display inverter’s main circuit DC 10Vv/400V
Un-05 cuicuit DC ov 0.1v
voltage or 800V
voltage DC voltage
External
Un-06=100
analog %
0
Un-06 command 0.1% 10V/100%
Vol.analog
VIN(0O~
com.
10V)
External
Un-07=100
analog
% current 20mA/100
Un-07 command 0.1%
analog %
AIN (4~
command
20mA)
Multi-func
_ Un-08=100
tion
%
analog . .
Un-08 input Multi-functi | 0.1% 10V/100%
on anao
command J
com.
AUX
Externd Un-09=100
analog %
Un-09 . . 0.1% 10V/100%
input Terminal
command | A0l anaog
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Multi-

LCD . function
Parametr . ) Min. "
No Function display Uniit Description analog
' (English) output
level
AO01 output
output
External Un-10=100
analog % Terminal
Un-10 0.1% 10V/100%
A02 A02 analog
output output
o al o] o o o] al « 0z Oy
LT o T3 q] o open
input terminal 1)
Un-11=000 input terminal (77
Input 00000 input terminal @
Un-11 terminal Input - input terminal ) -
terminal input berminal (3
status input terminal (5)
input kerminal ]
input terminal @
050y
EEREEEDERES
Relay contact R1A-R1C
Un—12=000 Phoko contack D01-D0G
00000 Relay contact R2A-R2C
Output
Un-12 p Output - Reserved -
terminal K Reserved
terminal
Reserved
status
Reserved
Reserved
10V/Max.o
Unag | Pospeed | UNRISSI00 o 00 0%=Max.output frequenc utput
feedback 0% 0 M oupLL frequency P
frequency
PG speed
» 10V/Max.o
control Un-14=10.0
Un-14 0.1% 100.0%=Max.output frequency utput
compensat % freqLenc
ion e y
PID Un-15=100 0.01 10V/Max.o
Un-15 control % 0/ 100.0%=Max.output frequency utput
0
input PID input frequency
PID Un-16=30.0 001 10V/Max.o
Un-16 control 0% 0/ 100%=Max.output frequency utput
output 1 PID output ’ frequency
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Multi-

LCD ; function
Parametr . . Min. o
No Function display Uniit Description analog
' (English) output
level
1
Un-17=100
PID 10V/Max.o
% 0.01
Un-17 control 100%=Max.output frequency utput
PID output %
output 2 2 frequency
Overcurrent
Fault
Un-18 Fault - Fault message occurred now -
message 1
message 1
Overcurrent
Fault .
Un-19 Fault - Fault message occurred last time -
message 2
message 2
Overheat
Fault .
Un-20 Fault - Fault message occurred last two time -
message 3
message 3
Inverter
Uno1 Fault overload Fault message occurred last three
message 4 Fault time
message 4
The
parameter
of time
eriod Un-22=240
P OHr Last After fault will reset, accumulated
Un-22 btween 1Hr , , -
fault run time will be cleared
last fault .
time
and the
nearest
fault
Un-23=240
Frequenc OHr
i y Run
command 0.01
Un-23 i accumulate - -
while fault Hz
d when
occurred
occurs
fault
Frequenc Un-24=60.0
i y OHz
command 0.01
Un-24 ) Output - -
while fault frenten Hz
occurred equency
when occurs
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Multi-

LCD . function
Parametr . ) Min. "
No Function display Uniit Description analog
' (English) output
level
fault
Un-25=12.5
Output A
current Output
Un-25 . 0.1A - -
while fault current
occurs when occurs
fault
Un-26=400.
Output ov
voltage Output
Un-26 . X P 0.1v - -
while fault voltage
occurs while
occurs fault
DC
voltage
?g Un-27=520.
Un-27 while 0.1v - -
ov
occurs
fault
Input Un-28=000
terminal 00000 i .
Same as Un-11,display terminal
Un-28 status Input - -
. . status
while fault terminal
occurs status
Output Un-29=000
terminal 00000
Un-29 status Output - -
while fault terminal
occurs while fault
Time
elapsed Un-30=100 Display total time elapsed
Un-30 P 1Hr spiaytotal time €ap -
After Hr after power ON
power-on
Un-31=2Hr
Run Run
Un-31 accumulat 1Hr Accumulated inverter run time -
. accumulate
edtime .
dtime
Soft
. Un-30=000 .
Un-32 version o1 - (Manufacturing use) -
number
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Multi-

LCD ; function
Parametr _ _ Min. L
No Function display Uniit Description analog
' (English) output
level

Feedback | Un-33=000

Display motor speed while PG 10V/Motor
Un-33 motor OO0rpm Irpm vy P

speed Motor speed Feedback is set. speed
* Frquency command (Un-01)
« Output frequency (Un-02)
« Output current (Un-03)
« Output voltage command (Un-04)
* Themain circuit DC voltage (Un-05)

Through the setting of Sn-33,Sn-34,the aboved contents can be displayed by the multi-function
analog output terminal (A01,A02)output 0~ 10V voltage signal.

« External analog command VIN  (Un-06)
The parameter can monitor external analog command VIN termina voltage (0~ 100%/0~10V),
and the external analog command voltage is also can be output by multi-function analog output
terminal AO1 or A02 (Sn-33=05 or Sn-34=05).
The analog command is PID feedback when PID control is enable.Please refer to page 4-7[PID
control pane] and appendix 3 [PID wiring diagram|

« External analog command AIN  (Un-07)
The parameter can monitor external analog command AIN terminal current (0~ 100%/4~20 mA)
,and the external analog command voltage is also can be output by multi-function analog output
terminal AO1 or A02 (Sn-33=07 or Sn-34=07).
The analog command is PID feedback when PID control is enable.Please refer to page 4-7[PID
control pane] and appendix 2 [PID wiring diagram|

« Multi-function analog input command AUX  (Un-08)
The parameter can monitor multi-function analog input command AUX terminal voltage (0~
100%/0~10V), which is aso can be output by multi-function analog output terminal A0l or A02
(Sn-33=070r Sn-34=07)
The analog command is PID control target value when PID control is enable.Please refer to page
4-7 [PID control pane] and appendix 3 [PID wiring diagram|

« External analog AO1,A02 output  (Un-09,Un-10)
The parametr can monitor multi-function analog output A01 and A02 termina voltage (0~
10V).And the output gain can be adjusted by Bn-14 or Bn-15 (adjust the gain of A0l or AQ2
respectively).About he output item, please set according to Sn-33,Sn-34(set A01,A02 respectively).

* Input terminal status (Un-11)
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Be used to monitor input terminal ()~ (@) ON/OFF status.

« Output terminal status (Un-12)
Be use to monitor output terminal R1A-R1C,D01-D0G(or R2A-R2C)’'s ON/OFF status.

* PG speed feedback and PG speed control compensation (Un-13,Un-14)
The parameter Un-13,Un-14 will monitor PG feedback control signal including speed feedback and
speed compensation and so on if PG feedback control.

* PID control input (Un-15)
* PID control output 1 (Un-16)
« PID control output 2 (Un-17)

Please refer to page 4-7 [PID control pane] ,use Un-15,16,17 to monitor the change,besides,it also
can use multi-function analog output A01,A02 (Please refer to the setting of Sn-33,Sn-24).

 Fault message 1 (Un-18)
* Fault message 2 (Un-19)
 Fault message 3 (Un-20)
 Fault message 4 (Un-21)

These parameters are used to display the fault messages whenever the fault occurred. The user can
take proper action for trouble-shooting based upon the displayed message.

* The cumulative operation time setting (Un-22)
The cumulative run time before the latest fault occurred,the cumulative time range 0~ 65535hr.

* The frequency command while fault occurred  (Un-23)
 The output frequency while fault occurred (Un-24)

* The output current while fault occurred (Un-25)
* The output voltage while fault occurred (Un-26)
* The DC voltage while fault occurred (Un-27)

* Theinput terminal statuswhile fault occurred (Un-28)

* The output terminal status while fault occurred (Un-29)
The above parameters will display the inverter status when the fault occurred lately. The contents of
parameters Un-15~21 will be cleared after the faults have been cleared and the system reset again.

* The cumulative time whenever the input power is ON (Un-30)
The parameter will record the cumulative operation time from power-on to power-off.Its value is
0~65536 Hr.If the value exceed 65536,it will restart from 0 again.

« Cumulative operation time (Un-31)
The parameter will record the cumulative operation time from power-on to power-off. Its value is

0~65536 Hr. If the value exceeds 65536, it will restart from 0 again.

* Soft version number "(Un-32)
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The parameter is used for refering the inverter’s soft version.

* The motor speed while PG feedback (Un-33)
The parameter can monitor coder feedback’s motor speed when on PG control.
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Chapter 5 Fault Display and Troubleshooting

5.1 Gerneral
The BDF-B501 Series have the protective and warning self-diagnostic functions. The fault message is
displayed into two types:

(1) Fault

(2) Waring and self-diagnostic function.When occurs fault,the fault reason will be displayed on
operator and the fault contact output terminal (R1A-R1B-R1C,D0O1 or R2A-R2C) action at the
same time,the inverter stop to output.However,if occurs warning function action,and the operator
blinks displaying the warnng contents(except some cases),the fault contact output terminal action.

5.2 Error Message and Troubleshooting

A. Error message

LCD Fault contentS Fault Error causes Action to be
display contact taken
Fault Occur output lack of phase | Operation . The output | - Check
output fault | fault,the output motor wiring terminal motor | output terminal
broken circuit wiring broken | motor wiring
circuit * Check the
« Current sensor | current sensor
fault isfault or not
+ IGBT fault * Check IGBT
isfault or not
Fault DC | The main circuit vol.is lowen | Operation » Power capacit is| Check
vol.low than the low vol. too saml| power voltage
* Voltage drop due | and wiring
to wiring resistance | ° Check
« A motor of large | power capacity
capacity connected | and power
to the same power | system
system has been
started.
. Defective
electromagnetic
contractor
Fault The inverter output current | Operation + ACCtimeistoo | = Delay acc
overcurrent | becomes approx. 200% and short time
above the inverter rated current. * Inverter output | - Check

short circuit and

grounding
* Motor capacity
is bigger than

inverter's capacity
» Drive specid

output wiring
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LCD Fault contentS Fault Error causes Action to be
display contact taken
motor
Fault Inverter  output  grounding | Operation * Motor didlectric | « Check the
grounding | (grounding current approx. 50% strenth is | motor  wiring
short and above the inveter rated insufficient resistance
circuit current * Load wiring is| « Check the
insufficient output terminal
wiring
Fault Overvoltage  protection  (In | Operation * Dectimeistoo | Delay
overvoltag | deceleration,main circuit DC short dec.time
e voltage istoo high) » Power voltageis | * Install
too high braking
resistance
Fault Radiator overhesat Operation  Cooling fan fault | - Check
overhesat . Ambient | cooling
temperature is too | fanfilter and
high ambient
+ Clogged filter | temperature
Fault Overload detection (protection | Operation * Overload,low-f | « Measurethe
motor motor) of inverter’s inside requency run long | temperature
overload electronic heat-relay time rise of the
* Improper V/F | motor
curve selection * Decrease the
output load
»  Set proper
motor  rated
current
(Cn-09)
Fault The electronic thermal sensor | Operation * Set motor rated | « If reset run
inverter detects inverter overload while current testing,it is
overload the output current exceeds 112% (Cn-09)improper easy to
of rated vaue  (inverter damage the
protection) inverter before
fault removed
Fault Overtorque detection(protect | Operation +  Machine load | Check
overtorque | machinery)output current =The fault machine
setting value Cn-26 overtorque operation
detection + Set proper
overload
detection level
(Cn-26)
Fault External fault of terminal 3 Operation « External terminal | - Use
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LCD Fault contentS Fault Error causes Action to be
display contact taken
external ®.0,6,0,® parameter
fault 3 fault signal input Un-11 to
Fault External fault of terminal & confirm  fault
externa singal terminal
fault 5 + Detect the
Fault External fault of terminal ® input terminal
external fault situation
fault 6
Fault External fault of terminal @
external
fault 7
Fault External fault of terminal
external
fault 8
Fault EEPROM fault Operation » Disturbance of | - Reset
EEPROM EEPROM (BCC,number)insuffici external noise EEPROM by
ent . Excessive | running Sn-03
Fault A/D | CPU insideA/D faullt Operation | Impact and | - Replacethe
vibration control  board
if the fault
can't be
cleared.
Fault PG | PG overspeed Operation * ASR parameter | - Confirm
overspeed setting improper ASR level and
. Overtorque | relevant
detection level | paramter
setting incorrect
Fault PG | PG open Operation . PG wiring | = Check PG
open contact improper | wiring
or open-circuit
Fault speed | Spee deviation over Operation * ASR parameter | - Confirm
deviat.over setting improper ASR level and
relevant
parameter
Fault Low-frequency braking | Operation *» The load side| - Delay
braking resistance overheat produce much | dec.time
resistance energy exceedsthe | +  Use high
overheat low-frequency frequency
braking braking
resistance’s resistance
braking ability
Fault MODBUS communication fault | Operation + External noise *  Check al
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LCD Fault contentS Fault Error causes Action to be
display contact taken
RS-485 . Excessive | parameter
interrupt vibration impact (including
« Communication | Sn-01,Sn-02)
cable contact | - Restart,if
improper still
fault,please
contact to us
* Check the
communicatio
n cable
whether  the
contact is
good or not
B.Warning and self-diagnose function
LCD display Fault contents Fault Error causes Action to be taken
contact
Alam inverter | Inverter No * Inverter overload reset | < Inverter overload
overload overload,inside timer | operation | lessthan 5 minutes reset,dlarm release
(blinking) action after automatically and
resetting(protection powern  on 5
inverter) minutesin STOP
Alarm DC | Detect main circuit | No + Power voltage drop . Use voltage
voltage DC voltage is too | operation meter measure the
over-low low whlie no output main circuit DC
(blinking) of inverter voltage,if too
low,adjust the
power voltage
Alarm Detect main circuit | No Power voltagerise *  Measure main
overvoltage DC voltage is too | operation circuit DC
(blinking) high while on ouput voltage ,if too
of inverter high ,adjust power
voltage
Alarm overheat | The overheat aarm | No » Overload »  Check cooling
(blinking) signal  input  of | operation | « Cooling fan fault fanfilter and
external terminal +  Ambient temperature | ambient
istoo high temperature
» Clogged filter
Alarm The inverter output | No * Machine operation | *+ Check machine
overtorque current is bigger than | operation | fault operation
(blinking) overtorque detection . Set  proper
level (Cn-26),and verload  detection
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LCD display Fault contents Fault Error causes Action to be taken
contact
continue to run after level (Cn-32)
setting Sn-12  to
overtorque detection
- Acceleration  stall | No * Acc.& Dectime are | * Adjust acc.& dec
prevention function | operation | too short time
* Heavy load * Check the load
» Excessiveload impact | status
occurs while operating
Alarm FWD/REV No * Run procedure set | * Check the system
External  fault | command are | operation | improper circuit wiring
(blinking) simultanedouly . 3-wire/2-wire | - Confrim the
detected by a period selection improper system  parameter
of  500ms.(inverter setting  Sn-25 ~
stop according to the Sn-28 again
setting method
(Sn-04)
Alarm MODBUS No . Disturbance of | + Check al the
RS-485 communication operation | external noise parameter(including
baseblock fault,but inverter + Bigvibrationimpact | Sn-01,Sn-02)
(blinking) continueto run + Communicationcable | « Restart,if till
contact improper fault,please contact
to us.
. Check
communication
cable whether the
contact is good or
not
Communication | Transmission fault of | No . Comm. between | - Re-plug the
fault digital operator operation | digital operator and | connector of digital
inverter has not been | operator
established after system | - Replace the
starts for 5 seconds control board
+  Communication is
established after system
starts, but transmission
fault occurs for 2
seconds.
Alarm External  baseblock | No + External baseblock | - Externd
baseblock input signal | operation | input termina (terminal | baseblock  signal
(blinking) operation  (inverter ®)s extena signal | removed,inverter
stop output and operation excutes Speed
motor coast to stop) search function
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LCD display Fault contents Fault Error causes Action to be taken
contact
Alarm input | Inverter capacity | No + KVA data setting | * Setting proper
incorrect setting operation | unconformity KVA (noto the
(Sn-0L)improper difference between
220V class and
440V class)
Multi-function input | No » The wvaue of | * Setthese vaues
terminal setting | operation | Sn-25~Sn-28 is not in | by order (the value
incorrect (Sn-25 ~ ascending order(Ex | of Sn-25 must be
Sn-28) Sn-25=05, Sn-28=02, | smaller than those
those are improper | of Sn-26, 27, 28)
setting). » Command 21 and
+ Set speed search | 22 can not be set on
command of 21 and 22 | two
simultaneously. multi-function-input
contacts
simultaneously.
V/F curve parameter | No * The setting value | * Adjust the setting
setting incorrect | operation | Cn-02 ~ Cn-08 do not | value
(Cn-02~Cn-08) satisfy
Fmax=FA>FB=Fmin
Parameter setting | No Upper limit and low | * Adjust the setting
incorrect operation | limit setting incorrect | value
(Cn-18,Cn-19) don't satisfy
Cn-19<Cn-18
PID settting | No + Sat PID and the| * Setting Sn-29=9
improper operation | frequency command is
provided by externd
terminal,but for no
setting PID target is
provided by AUX
terminal
Eg:Sn-05=1,Sn-64=1,but
Sn-29+#1
Alarm Excessive speed | No . ASR parameter | «+ Confirm ASR
overspeed (operation remains) | operation | setting improper level and relevant
(blinking) + Overtorque detection | parameter
level setting incorrect
Alarm PG open | PG open (continueto | No PG  wiring contact | « Check PG wiring
(blinking) run) operation | improper or open-circuit
Alarm  speed | Excessive speed | No . ASR parameter | «+ Check ASR and
deviation over | deviation operation | setting improper speed deviation

(Continue to run)

* Speed deviation level

level and relevant
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LCD display Fault contents Fault Error causes Action to be taken
contact
setting incorrect parameter
Load fail Error during upload | No * Bad communication | + Check if the
and download operation | during operatorand | connector is not
inverter.The connector is | properly connected.
not properly connected.
EEPROM fault | Operator's No *  Operator EEPROM | - Disable load
EEPROM fault operation | fault function of operator
Upload Dataincorrect during | No * Incorrect dataformat | « Download the
incorrect communication from | operation | + Communication noise | data to the operator
the operator to firstly
inverter + Check if the
connector is
properly connected
Download Dataincorrect during | No + Communicationnoise | *+ Check if the
incorrect communication from | operation connector is
the operator to properly connected
inverter
Alarm auto | Under sensorless | No * Inverter and motor | = Check if the
tun-error vector control | operation | capacity are not matched | motor and inverter
mode, motor * Motor load unbalance | capacity is same

parameter autotuning
error

*+ Check motor
wiring and load
status




Chapter 6 The Peripheral Equipment

6.1 Peripheral Equipment and Connection Diagram
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Fig.6-1 Peripheral Equipment Wiring Diagram
6.2 The Function Instruction of Peripheral Equipment
6.2.1 AC reactor
AC reactor can restrain inverter input current high disturbance and improve the power FCT factor,so
you are suggested to use AC reactor for the followed status:

@® The proportion between power capacity and inverter capacity should be over 10:1.

@® Connect the controlling silicon load or power FCT factor compensation device with switch

control.

-— [nput noise filker MF

~——— Resistance RB or braking
~ unit U

Output noise filker MF

@ The big difference balance of 3 phase voltage. (=3%).

Table 6-1 The General Specification AC Reactor

Power Current Inductance Power Current Inductance
Voltage (V)
(Kw) (A) (mH) (Kw) (A) (mH)
380 15 4.8 4.8 75 165 0.13
2.2 6.2 3.2 93 195 0.11
3.7 9.6 2.0 110 224 0.09
55 14 15 132 262 0.08
75 18 1.2 160 302 0.06
11 27 0.8 185 340 0.06
15 34 0.6 200 385 0.05
185 41 05 220 420 0.05
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Voltage (V) Power Current Inductance Power Current Inductance
(Kw) (A) (mH) (KW) (A) (mH)
22 52 0.42 245 470 0.04
30 65 0.32 280 530 0.04
37 80 0.26 315 605 0.04
45 96 0.21 355 660 0.03
55 128 0.18 400 750 0.03

6.2.2 Lifeward Brake Unit and Brake Resistance

The series machines are set lifeward braking function below 15KW,if need increase braking torque
only connect braking resistance outside.However,over 18.5KW machines which have no such
function,if need increase braking torque,it need to connect braking resistance outside,which including
control  department,drive department and release power resistance About the control
department ,please adjust according to the inverter's overvoltage protection operation.If installing
overheat protection for release power department,you are suggested to connect the control contact to
main control circuit.

When general braking torque is 100%,please refer to the followed braking resistance and power:

M otor : Resistance Motor : Resistance
Resistance Resistance
Voltage (V) power @ power power @) power
(Kw) (Kw) (KW) (KW)
15 400 0.25 18.5 30 4
2.2 250 0.25 22 30 4
3.7 150 0.40 30 20 6
380 55 100 0.50 37 16 9
75 75 0.80 45 136 9
11 50 1 55 20/2 12
15 40 15

6.2.3 Electric leakage Protector

Due to the inside of inverter,motor and input/output wire have grounding static electricity capacitor
and the series inverters are low-noise for using high carrier wave .So inverter ‘s grounding electric
leakage is big and more obviously for big capacity machine,sometimes even lead to wrong operation
protection circuit.

If meet the above questions,decrease the carrier wave proper and shorten the wirebesides,install
electric leakage protector.Several notesif install and use electric leakage protector:

Set the electric leakage protector to inverter input side and put it to the back of MCCB would be
proper.

The electric leakage protector’'s operation current should be 10 times than that under industry
frequency power ,no use inverter leakage current (the amount of connection,wireless noise filter,motor
and electric leakage current).
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Chapter 7 Maintainance

AWARNING

1. Please don’t tough the connection terminal of the inverter,it has high voltage.

2. Before connection, please note it has install the shell of terminal, when dismantle the shell,be
sure turn off the power.

3. Cut off the main circuit, be sure that the irradiance diode is extinct, and then do maintainance
and inspection.

4. Never do maintainance and inspection for curbstone technician.

A CAUTION

1. Pleaae pay special attention to the operator,control circuit and drive circuit board which install
CMOS integrated circuit.

2. In power, please don't ater the connection and dismantle the terminal connection.

3. Please don't check the signal during operation.

7.1 Maintainance

Due to inverter is the product integrated with electric and e€lectronic technology and
micro-electronics,so has the two characteristics of industry equipment and micro-electronics
equipment.The change of ambient enviroment,such as,temperature,humidity,smog and so on,aso the
inside electric accessories aging of inverter factor will lead to al kinds of fault of inverter.So,for long
and better using the product,please do daily inspection and regular maintainace (one time/six month)
IS necessary.

7.1.1 Daily maintainance

Please confirm the followed items before start the inverter:

@® Whether the motor has fault sound or viabration
@® Whether overheat fault of inverter and motor
@® Whether ambient temperature istoo high
@® Whether the load current-mteter is same with before
@® Whether run normal of inverter’s cooling fan
Table 7-1 Daily I nspect Contents and Notes:
Number | Inspection Inspection depart. | Inspection item Sandard
item
1 Display LED monitor Whether display fault or | Confirm according
not to the using status
2 Cooling Wind turbine Whether running flexible | No fault
system or not ,or whether has fault
voice
3 Entity Inner case Temperature risefault | No fault
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voice,different flavour
4 Using Ambient Humidity,temperature,dust, | According to the
enviroment | enviroment poisonous gas gtipulation of 2.2
clause
5 Voltage Input/Output Input/Output voltage According to the
terminal appendix technolog
specification
6 Load Motor Temperature risefault | No fault
voice,vibration

7.1.2 Regular Maintainance

Be sure turn off the power supply and wait the monior no display and main circuit power supply
black-out up to 5 minutes when do regular maintainance,and then do inspection to avoid the capacitor
remainder power of inverter hurt maintainanceman.The checking contentsis shown in Table 7-2:

Table 7-2 Regular Checking Contents

I nspection item

I nspection content

Countermeasure

Main circuit terminal,control
circuit terminal screw

Whether the screw is loosen or
not

Tighten the screws

Radiator Dust or not Blow off the dust with 4~
6kg/cm?2 pressure
PCB printing circuit Dust or not Blow off the dust with 4~

6kg/cm?2 pressure

Cooling fan

Whether running flexible,or has
fault voice and vibration

Replace the cooling fan

Power accessories

Dust or not

Blow off the dust with 4~
6kg/cm?2 pressure

Electrolytic condenser

Whether change color,different
flavor,bubbling,leakage  liquid

Replace electrolytic condenser

and so on

During inspection,do not disassemble or sway the electronic accessories at random,never draw
connecting insert at random,or it may lead to inverter can't work on the rails or display fault
status,even lead to accessories fault or the damage of main switch accessories IGBT.

The user should be note that different meters may measure big different results in measuring.You are
recommend to use moving and iron voltage meter to measure input voltage,and use bridge voltage
meter to measure output voltage.Measure input/output current with princer amperemeter and power
with dynamoelectric watt meter.If condition is not avail able,adopt the same meter to measure and take
notes for the sake of comparing.

If make undee testing,you are suggested to use oscillograph which scan frequency is over 40MHz;if
make transient undee,it would be better if use over 100MHz oscillograph.Also be sure the insulation
of power and air.
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Due to the product has done electric insulating and power intensity test,so there is no need for user do
such test.Moreover,every such test on inverter will reduce the level of product’s insulating and
compression resistance ability,improper test will lead to fault of inverter.If indeed do such test,please
operate by the skilled technician.

Prohibit using megameter to test,but can use multimeter high-resistance to test.For 380V class
product’s grounding insulating resistance no less than 4MQ,the contro circuit’s grounding insulating
resistance no less than IMQ.

7.1.3 Replace the accessories regularly

To make inverter long and reliable operation,do regular maintainance for the use lifetime of
inverter's inside electronic accessories.The inverter electronic accessories using lifetime is different
according to ambient enviroment and using condition.For general continuing use,replace according to
the followed stipulation also consider the using enviroment,load status and the current situation of
inverter and so on. Table 7-3 showned is only provided for the maintainace and maintainance period
of user as areference.

Table 7-3 The Replacing Time of Inverter’sAccessories

Accessories name Standard replacing year
Cooling fan 2~3years
Electrolytic condenser 4~5 years
Printing circuit board 5~8years

7.2 Storage and Safekeeping

No use immediately when purchasing inverter ,need long-turn or temporary storage should do severa

asfollows:

1. Put inverter to the stipulated temperature,humidity range and no moist,dust,metal dust and have
good air site.

2. It needs make power test if no use over 1 year for the sake of resetting main circuit electrolytic
condenser’s characteristics.During in charge,using pressure regulator adjust inverter’'s input
voltage to rated voltage slowly and the in charge time should be 1~2 hours at least.

3. The aboved test should be done one time per year at least.
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Appendix:

Appendix 1 Exterior Dimension and Installation Dimension
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Fig A:Digital Operator Exterior Dimension
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Fig B: The Exterior Dimension and Installation
Dimension Equal or Lessthan 30KW

BDF-B501 Table of exterior dimension and installation dimension equal or less than 30KW

Spec.(KW) W w1 W2 H HI D D
0.75-5.5 168 110 312 301 197 ¢6
7511 238 130 366 352 235 ¢8
15-30 278 170 554 538 265 ¢8
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Fig.3 The Exterior Dimesion and Installation Dimession Equal or L essthan 37KW
BDF-B501 Table of exterior dimesion and installation dimession equal or less than 37KW
Spec.(KW) W w1 w2 H H1 D d
37-45 324 120 120 640 624 295 8
55-75 390 120 120 770 750 325 ¢ 10
93 548 200 200 810 792 325 ¢ 12
110-132 658 250 250 950 932 355 ¢ 12
160-300 Cabinet

Appendix 2 The Ajustment Methods of PID Parameter
Use the following procedure to activate PID control and then adjust it while monitoring the response.

a. Adjust PID control parameter

1. Start PID control function
2. Increase the proportion gain P(Bn-17)setting value as far as possible without creating oscillation.
3. Decrease the integral time |(Bn-18)setting value as far as possible without creating oscillation.

4. Increase the derivation time D(Bn-19)setting value as far as possible without creating oscillation.
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b. Theparameter inching adjustment of PID
» After selecting PID parameter,and then do
inching adjustment.
* If overshoot occurs, shorten the derivative
time(D) and lengthentheintegraltime(l).

* To rapidly stabilize the control conditions
even when overshooting occurs, shorten the
integral time (1) and lengthen the derivative
time(D).

» If oscillation occurs with alonger cycle
than the integral time (1) setting, it means
that the integral operation is strong. The
oscillation will be reduced asthe integral
time(1) is lengthened.

» If oscillation cycleis short and approx. the
same as the derivative time (D) setting, it
means that the derivative operation is strong.
The oscillation will be reduced as the derivative
time (D) is shortened. If even setting the
derivative time (D) to 0.00 cannot reduce
oscillation, then either decrease the proportional
gain (P) or raise the PID primary delay time
constant.
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Appendix 3 The Complementarity Instruction of PID Control Pane
Chart

The complementarity of PID control paneis shown bellow:

Prmry clsy |—— Coiind

P

PID contral

w
v

Target

+

Feedback <  Bi—164
sighal

Fig D PID Control Pane

Instruction:

1. Target signa is come from digital operator and can be set by RS-485 communication port or
multi-function analog input terminal AUX (parameter Sn-05).If target signal is provided by
analog input terminal AUX,not only set Sn-05=1 but aso need set Sn-29=9,otherwise it will
display [Input error].

2. The detection value can be input by VIN terminal (Sn-24=0,voltage command 0~10V) or AIN
terminal (Sn-24=1,current command 4~20mA )

3. Target signa is come from AUX terminal,and the wiring diagram is as follows:
(Sn-05=1,Sn-29=09)

L
= o 15 Power supply

R — Al Multi-function analog input

D{ 010V ! (Sn-20=09 for PID target)
0—+10V J .
? vIN Ref.command (Sn—24=0)

PID feedback
17 20mA L AN Ref.command (Sn—24=1)
{3 | GMND

Fig E PID wiring diagram

4. About PID relevant parameter setting,please refer to page 4-8,4-9.
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Appendix 4 PG Feedback Wiring Circuit Diagram
The BDF-B501 has a built-in PG interface,no external PG feedback option is needed.But an independent
feedback interface power supply (1P12,1G12)should be provided from external source.

BDF-B501

r 0 i Encader
5 vV | { PG

T "
(P12 - —.[I TP
el 8 = [0 opEN 4_
L 1k LD SE
f 1 [P12

\r i re] I T L

D) pu PoLL i T L)!

® W E
1

¢.
Power supply
+13 e
AC 2007240V { 4‘%[ } | T
50/60H0z (M)
P G =
= T g
Fig.F PG Feedback Wiring Diagram
Note:
ik _ _
1. '+’ Isolated twisted cable wire.
2. Theinstruction of PG wiring terminal.
Signal name Function
A(+) PG signal input,input level (H:4~12V, L: <1V)
A(-) Max.input frequency<32767Hz
P12
G External PG control power (+12V = 10%,max.40mA)
+12v .
oV Power supply (+12V +10%,min.0.5A)
E Grounding terminal

3. Coder (PG)only can use open collector or complementary interface.

4. When use open collector coder,the TP1 jump should be set in PULL UP location (factory standard
setting).However,when use complementary coder,the TP1 jump should be set in OPEN position.

5. Usetwisted cable wire between PG and inverter,and the wiring distance should be less than 50m.
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Appendix 5 Example for RS-485 Communication Interface Wiring

* BDF-B501 communication port (termina (S+),(S-))communicate with external adopting MODBUS
communication agreement.The PROFIBUS-DP communication is possible if use externa PROFIBUS
option card (BDF-B501-SP card).

The communication system application wiring between MODBUS and PROFIBUS-DPis asfollows:

a. Thewiring of MODBUS communication agreement

7 B501 | 7 ()

RS=485
- interface + o
S+ @ f,L. + » o RS—485
I
RR: / Cantroller
Si{=) ¢ |-.Lr_.fl & + &
E 2200 [:]/

:—
R5-485/RS-212
e B501 ] Coversion CKT

— o Tx Rx] RS-=232
Si+) =t | ODATA(+) O
RR Controller
L¥ ] o I Rx Tx
g (=) g+ | DATA(-) @——0
E R5-232
A G— interface

= s A=)

H[l:'( HF
g (=) =
E 1
—

FigG MODBUS Communication Wiring Diagram

Note:

1. Connect B501-RS-485 communication interface directly if system controller has RS-485 interface.But
if no RS-485 interface,only has RS-232 interface need RS-485/RS-232 conversion card,and then has
the communication of RS-485 interface.

2. A MODBUS Host Controller can drive the network with no more than 31 drivers connected, using
MODBUS communication standard. If the driver(e.g., B501 Series drive) is at the end of the network,
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it must have the terminating resistors 220Q at both terminals.
3. Pleaserefer to [BDF-B501 RS-485 communication agreement]

b. Example for PROFIBUS communication agreement wiring
For PROFIBUS-DP communication need external PROFIBUS conversion card,the MA-SP card can be
installed the main control circuit board directly using BDF-B501SP card which need DC24 power supply.

—# Bs01 ' N _BEBLse

1 TB2

o

PROFIBUS-DP
Controfler

-
p mp—

2200

= b
s

.
T
—

§(+) O 0
P

Sc---ll winE

i ) @ BDF-B501-5P

—# sa W o ——

1 TR2

]
e

2 ::--E.I

™.

3B

) q,4/44. BDF-B501-SP
7 ssol (1) Bl ————

A

S

=

5(+) oF 4
5(=) — b
2200
DC 24y

Fig H PROFIBUS Communication Wiring Diagram

i Ji—g
L B

===

Note:

1. An BDF-B501-SP will consume 24W(24V,100mA).Choose the proper DC24V power supply to meet
system capaicty based upon the station number.

2. A MODBUS Host Controller can drive the network with no more than 31 drivers connected, using
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MODBUS communication standard. If the driver(e.g., B501 Series drive) is at the end of the network,
it must have the terminating resistors 220Q at both terminals.
3. Pleaserefer to [BDF-B501 RS-485 communication agreement].

Appendix 6 Example for SINK/SOURCE Terminal Interface
Connection
« The BDF-B501 terminal ()~(@®) terminal can be set SINK or SOURCE interface.
a.SINK wiring: TP2 jump to SINK position.
+ Using audion (open collector) as operation signal standard wiring”
TP2
[ | SOURCE

5?%: | N
D~® N

- 2 | ]

240G

v

» Using NPN (SINK)to detect as operation signal standard wiring:
TP2

) °[] source
D~@® VA
[ — L4,
24VG
b. SOURCE interface wiring: TP2 jump to SOURCE position.
» Use audion (open collector)as operation signal standard wiring:
TP2
©F | SOURCE
° |
+ #24V SINK =
('Y O ® i
I 1
r I — ”
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* Use PNP (SOURCE)to detect as operation signal standard wiring:

TP2
[ | SOURCE
STNK[] | N
D~® VA
| | Ea

24VG

v

Appendix 7 The study of Motor Parameter and the Operation Steps
of Sensorless Vector Control

BDF-B501 control mode can be divided into V/F control mode (Sn-67=0) and sensorless vector control
mode (Sn-67=1).At first,confirm inverter capacity is matched with motor power when use sensorless
vector control mode.lf it is the initial operation can do motor parameter autotunning to get correct
motor parameter. The motor autotunning steps are shown as below:

1. Detect and confirm the inverter capacity is equivalent to the motor power(the difference should be
less than 2 class),and whether the motor load is removed or not,the wiring of inverter and motor is
correct or not.

2. After confirming everything is right,switch inverter operator to PRGM mode.

3. Input according motor nameplate:motor rated voltage (Cn-03) and motor rated frequency (Cn-04)

4. Set the start autotunning mode (Sn-66=1).

5. Switch operator to DRIV E mode again,and then press RUN key.

6. In normal cases,inverter enters into motor parameter autotunning mode,the motor will stop running
after 25 seconds,and the RUN key LED is ON,the STOP key LED blinking,stop with pressing STOP
key.If fault during the process in motor parameter autotunning,press the STOP key terminate
autotunning.

7. Press the STOP key finaly and return to the normal modethe inverter will measure the motor
paramter Cn-57,Cn-58,Cn-60 and record it for sensorless vector control.

Sensorless vector control opeartion steps and adjustments:

1. Confirm inverter capacity and motor paramter is correct or not firstly,if initial operation can be used
as autotunning to get motor parameter or known motor parameter can be set according to
parameter:motor rated voltage (Cn-03),motor rated frequency (Cn-04),motor line-to-line resistance
(Cn-57),motor rotor resistance (Cn-58),motor equal leakage induction(Cn-59),motor equal
induction(Cn-60).

2. Set Sn-67=1 that is enter into sensorless vector control mode.

3. If the motor low speed is not big enough,increase the motor line-to-line resistance;on the contrary,if
low speed torque is too big,decrease the line-to-line resistance (Cn-57).

4. If motor fact speed is lower the setting speed,increasing the dip compensaton gain (Cn-16);on the
contrary,if motor fact speed is higher than setting speed,decreasing the dip compensation gain
(Cn-16).

8-9



5. If speed is unstable and the load is big,increasing the dip compensation dalay time (Cn-40);on the
contrary,when load is small,decreasing the slip compensation delay time (Cn-40).

Appendix 8 BDF-B501 Technology Specifications

Item Specifications
Rated output voltage Max.output voltage is same with power supply input voltage
Applica motor power | 1522 |37 |55|75|11|15|185|22|30|37|45|55
(KW)
- Rated output current (A) |4 |48 (87|12 |15 |24 |32|40 |48|64|80|96 | 128
é— Quota 100% constant
o Max.overload current 150% / minute,180%/2 seconds
- Voltage,frequency 3 phase 380/415V  50/60Hz
§ Allowed changed voltage | +10%~-15%
Operation method LCD operator,Chinese/English display and paramter copy function
Control method SPWM control,V/F+PG control ,sensorless vector control
Frequency control range 0.1-400Hz
Frquency accuracy Digital command: 4-0.01%(-10°C~+40°C)
(temperature  changing | Analog command: & 0.1%(25°C+10°C)
rate)
Speed control accuracy +0.1%(V/F+PG feedback), = 0.5%(sensorless vector control)
Setting frequency | Digital command0.01Hz;anal og command 0.05Hz/50Hz
resolution
Output frequency | 0.01Hz
resolution
Oveload capacity 150% of rated output current for 1 minute
Frequency setting signal 0~+10V (20KQ)4~20mA (250€2),and pulse frequency command
Acc.& Dec. time 0.0~6000.0s(Acc.& Dec.time can be set respectively)
Braking torque About 20%,additional braking resistance can reach up to 125%
Voltage/Freguency 15 preset V/F patterns optional and any V/F characteristic setting
patterns
Main control function Immediately restart,PID control,auto torque compensation,slip
8 compensation,RS-485 communication function,speed feedback
B control,simple PLC function,2 group analog analog output contact
% Other function Power tiime and run time cumulation record,4 groupsfault record and
E the latest fault record,energy-saving function setting,Up/Down
% operationMODBUS  communication  format,pulse  multiple
% output,any unit display,Local/Remote switch key,SINK/SOURCE
O input interface optional.
Motor overload (OL1) Electronic heat relay overload curve protection
Overcurrent(OC)and Over 200% of rated output current
.% 5| output short
g 8 circuit(SC)protection
T 2| Inverter overload(OL2) Rated output about 150% for 1 minute stop(150% for 2 minute can
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custom-made)

Overvoltage(OV) Main circuit DC voltage is about over 410V (220V class)and
820V (440V class),motor run and stop

Under voltage(UV) Main circuit DC voltage is about under 200V (220 class)and
400V (440 class),motor run and stop

Auto power OFF restart Power OFF more than 15ms

Overheat protection(OH) | Detect by temperature sensor

Stall prevention Operation can be set accel eration,running,decel eration enable/disable

Overheat protection (GF) | Use current sensor protection

Input phase protection

loss(IPL)

Input phase loss protection operation,motor coast to stop

Output phase protection
loss(OPL)

Output phase |oss protection operation,motor coast to stop

Ambient temperature -10°C~40°C
Humidity 20~90%RH (protected from frost)
- Storage temperature -20°C~+60°C
g Using site Indoor (non-corrosive gas,dust sites)
= Installation site Under 1000m altitude without corrosive gas,dust and direct shunlight
it Vibration Below 20Hz:9.8m/s2(0.29)
Protection level 0.75~7.5KW:1P20;above 11KW:1P10
Cooling method Strong cooling method
Coder Built-in PG cad interface, open-collector interface and

complementary optiona

Select accessories

PROFIBUS communication card
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