Preface

Thank you for using FV100 series Variable Frequency Drive made by Kinco Automation.
FV100 satisfies the high performance requirements by using a unique control method to achieve high torque, higt
accuracy and wide speadjusting range. Its antiipping function and capabilities of adapting to severe power
network, temperature, humidity and dusty environment exceed those of similar product made by other companies
which i mproves the productédés reliability noticeabl y;

FV100 use modularization desigm the premise of satisfying the demand of customer, we also can satisfy
customerés personalized and industrization demand by
Built-in PG connector, strong speed control, flexible input/ougmminal, pulse frequency setting, saving parameters
at power outage and stop, frequency setting channel, master and slave frequency control and so on, all these satis
various of high accuracy and complex drive command, at the same time we provide NheuSimer high
integration total solution, it values highly in system cost saving and system reliability improving.

FV100 can satisfy the customerso6é requirements on |
EMC design.

This manual providesnformation on installation, wiring, parameters setting, trowbleoting, and daily
maintenance. To ensure the correct installation and operation of FV100, please read this manual carefully before

starting the drive and keep it in a proper place anketasight person.

Unpacking Inspection Note

Upon unpacking, please check for:
. Any damage occurred during transportation;

Check whether the rated values on the nameplate of the drive are in accordance with your order.

Our product is manufactured and packadfactory with great care. If there is any error, please contact us or
distributors.

The user manual is subject to change without notifying the customers due to the continuous process of produc
improvements

VFD model rule

VED code SV1007 4Ti XXXX Gi Ui 000
SV SV Series i
FV  FV Series Reserved
CV: CV Series
Communication poft
The firstgeneration None: RS485
B: Brake unit
A: CAN
00 Standard model P : Profibus
G  Constant torque
Power supply L' Constant power
2 200v
4 400V
Power
0004 0.4kwW
S signal phase 0007 0.75kw
T 3-phase b
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Chapter 1 Safety

1.1 Safety

Operations without following instructior

ADanger can cause personal injury or death.

Operations withoufollowing instructions
AAttention can cause moderate injury or damage

products or other equipment

1.2 Notes for Installations

A Danger

- Please install the drive on firetardant material likg

metal, or it may cause fire.
- Keep the drive away from combustible material §
explosive gas, or it may cause fire.
- Only qualified personnel shall wire the drive, of
may cause electric shock.
- Never wire the drive unless the input AC supply
totally disconnected, or it may cause electric shock
- The drive must be properly earthed to red
electrical accident
- Install the cover before switching on the drive,
reduce the danger of electric shock and explosion.
- For drives that have been stored for longer tha
years, increase its input voltage gradually bei
supplying full rated input voltage to it, in ordes
avoid electric shock and explosion
- Don't touch the live control terminals with bg
hands
-Dondét operate the driv
- Perform the maintenance job after confirming t
the charging LED is off or the DC Bus voltage
below 36V, or it nay cause electric shock.,

Only trained professionals can change

components, it is prohibited to leave wires or mq

parts inside the drive so as to avoid the risk of fire.
- Parameter settings of the control panel that has
changed must be resad, otherwise accidents m
occur.

- The bare portions of the power cables must be bq

with insulation tape

AAttention

-Dondét carry the drive
support the weight of the drive and may drop.
- Please install the drive on a strong supportthe
drive may fall off.
-Donot instaldl the driv
may leak onto it.
- Don't allow screws, washers and other metal forg
matters to fall inside the drive, otherwise there i
danger of fire or damage;
- Don't operate the dré if parts are damaged or n
complete, otherwise there is a danger of a firg
human injury;

Don't install the drive under direct sunshi
otherwise it may be damaged;
-Don6t short C i r c u)jotherwise
there is a danger of firer the drive may be damaged.
- Cable lugs must be connected to main termi
firmly
-Donoét apply supply vol
control terminals except terminals R1a, R1b and R1
-B1 and B2 are used to connect the brake resisto

not shortctithem, or the brake unit may be damagec

1.3 Notes for Using FV100

Pay attention to the following issues when using FV100.

1.3.1 About Motor and Load

Compared to the power frequency operation
FV100 series drives are voltage type variable frequency

drive. The output voltage is in PWM wave with some




harmonics. Therefore, temperature rise, noise andhe mechanical resonance point of load
vibration of motor are higher compared to the powerThe drive system may encounter mechanical resonance
frequency. with the load when operating within certain barid

output frequency. Skip frequencies have been set to
Low Speed operation with Constant Torgie avoid it.
Driving a common motor at low speed for a long time,
t he driveos rated 0 ut p u Btart andstog feequentlw i | | be reduced
considering the deterioration of heat dissipation effect,The drive should be started and stopped via its control
so a special variable frequency motor is needed ifterminals. It is prohibited to start and stop the drive
operation at low speed with constant tordoea long  directly through input line contactors, whiclayn

term. damage the drive with frequent operations.

Mo t o r &temperatwe protecting threshold Insulation of Motors
When the motor and driver are matched, the drive carBefore using the drive, the insulation of the motors must
protect the motor from oveemperature. If the rated be checked, especially, if it is used for the first time or if
capacity of the driven motor is not in compliance with it has been stored for a long time. This is to reduce the
the drive, be sure to adjuste protective threshold or risk of the Drive from being damaged by the poor
take other protective measures so that the motor isnsulation of the motor. Wiring diagram is shown in Fig.
properly protected. 1-1. Please use 500V insulation tester to measure the

i nsulating resistance. 't s
Operation above 50Hz
When running the motor above 50Hz, there will be
increase in vibration and noise. The rate at which the
torque is available from the otor is inversely
proportional to its increase in running speed. Ensure that

the motor can still provide sufficient torque to the load.

Fig. 1-1 checking the insulation of motor
Lubrication of mechanical devices
Over time, the lubricants in mechanical devices, such as
gear box, geared motorgetvhen running at low speed, 1-3-2 About Variable Frequency Drive
will deteriorate. Frequent maintenance is recommended.Varistors or Capacitors Used to Improve the Power

Factor

Braking Torque Considering the drive output PWM pulse wave, please
Braking torque is developed in the machine when the don't connect any varistor or capacitor to the output
drive is hoisting a load down. The drive will trip when it terminals of the drive, otherwise tripping or damaging of
can not cope with dissipating the regeative energy of ~ compon@ts may occur; as shown in fig 1.2
the load. Therefore, a braking unit with proper

parameters setting in the drive is required.




FV100

Fig. 1-2 Capacitors are prohibited to be used.

Circuit breakers connected to the output of VFD

1.4 Disposing Unwanted Driver

When disposing the VFD, pay attention to the following
issues:

The electrolytic capacitors in the driver may explode
when they are burnt.

Poisonous gas may be generated when the plastic parts
like front coversare burnt.

Please dispose the drive as industrial waste.

If circuit breaker or contactor needs to be connected

between the drive and the motor, be sureperate these

circuit breakers or contactor when the drive has no

output, to avoid damaging of the drive.
Using VFD beyond the range of rated voltage

The drive is not suitable to be used out of the

specified range of operation voltage. If needed, please

use suitable voltage regulation device.

Protection from lightning

There is lightingstrike overcurrent device inside

the Drive which protects it against lighting.

Derating due to altitude

Derating must be considered when the drive is

installed at high aliude, greater than 1000m. This is

because the cooling effect of drive is deteriorated due to

the thin air, as shown in Figd that indicates the

relationship between the altitude and rated current of the

driver.

i. Current

1003

1)

2

' . : -
1000 2000 3000 AlHiude

Fig. 1-3 Derating Drive's output currewdth altitude




Chapter 2 Product introduction

In this chapter we introduce the basic product information of specifications, model, and structure and so on.

2.1 General specifications

Table 21 General specifications

Item Description
Rated voltage an4T:3-phase,380V 440V AC; 50Hz/60Hz;2T: 3-phase,200V~240V;50Hz/60H
nout frequency 2S:Singlephase,200V~240V;50Hz/60Hz
npu
Allowable voltage
4T: 320V 460V AC;2T/2S:180V~260V;\Voltage tolerance3%; Frequency: £5%
range
Rated voltage 0~Rated input voltage
Frequeng OHz 300Hz(Customized O0Hz~3000Hz)
Output
|G type : 150% rated current for 1 minute, 180% rated current for 10 secon
Overload capacity )
type :110% rated current for 1 minute, 150% rated current for 1 second
Control mode Vector contol without PG, Vector control with PG; V/F control
Modulation mode |Space vector PWM modulation
0.5Hz 150%rated torqueVector control without PG, OHz 200% rated torqy
Starting torque
" Vector control with PG
Frequency accurad Digital setting Max frequency x+0.01% Analog setting Max. frequency x+0.29
Control | Frequency Digital setting: 0.01Hz Anal tting: Max f 8Y.05%
igital setting: 0. z Analog setting: Max frequen&®.05%
Charact | resolution J J J J q
enistics [Torque boost Manual torque boost :0%30.0%
4 patterns: 1 kind of V/F curve mode set by user and 3skofdtorquederating
V/F pattern
modes (2.0 order, 1.7 order, and 1.2 order)
Linear acceleration/deceleratioffpur kinds of acceleration/deceleration time
Acc/Dec curve )
optional
Auto current limit [ Limit current during the operation automatically to preveaqifient ovecurrent trip
_ Range of jog frequency.20Hz~50.00Hz; Acc/Dec time of Jog operatifri~60.0s
Customi|Jog o
g Interval of Jog operation is also settable.
ze
_ | Multiple speeq ) ) o
function . Implement multiple speed operation by digital inputs
operation
Operatig Operation comman| Keypad setting, terminal setting, communication setting
n Frequency o ) ) ) )
i ) Digital setting, Analog voltage setting, Analog current setting, Pulse setting
function | command setting




Auxiliary frequency ) - ) )
Implement flexible auxilry frequency trim and frequency synthesis.

setting
Pulse outpu )
] 0.1~100kHz pulse output. For example setting frequency, output frequency e
terminal
Analog outpui2 channels analog outp(®/4~20mA or 0/2~10V). For example setting freque
terminal outpu frequency etc.
] Display frequency setting, frequency output, voltage output, current output ang
LED Display
_ about 20 parameters.
Operati :
| Parameters copy |Copy parameters by operation panel.
n pane

Keys lock andLock part ofkeys or all the keys. Define the function of part of keys, in ca

function selection |misoperation.

) ] Open phase protection (optional), overcurrent protection, overvoltage prot
Protection function ] ) )
undervoltage protection, overheat protection, and ovegoatéctionand so on.

) ) Indoor, installed in the environment free from direct sunlight, dust, corrosivg
Operating site ) o )
combustible gas, oil mist, steam and drip.

Derated above 1000m, the rated output shall be decreased by 10% for eve

Altitude
1000m
Environ
Ambient
ment -10N ~40N , derated at 49 ~ 50N
temperature
Humidity 5%~95%RH, norcondensing
Vibration Less than 5.9m/s2 (0.69)

Storage temperatuf” 40N~ 70N

Structur | Protection class IP20

e Cooling method | Air cooling, with fan control.
Installation method Wall-mounted
Efficiency Power undet PowewOadwve 55kWO95%

2.2 Introduction of product series

Table 21 Series of Kinco VFD

el D Rai[ed capacity Rated’input curren| Rated f)utput current M?tor power

[ KVAE I A€ I A€ I kwe

I V1290004G 1.0 5.3 2.5 0.4

I V1290007G 1.5 8.2 4.0 0.75

I V1290015G 3.0 14.0 7.5 1.5

I V10290022G 4.0 23.0 10.0 2.2

I V1Q2%0037G 6.4 32.0 16.0 3.7

I V 1-Q21B0004G 1.0 3.2 2.5 0.4




I V1-Q@mB0007G 1.5 6.3 4.0 0.7
I V1Q@10015G 3.0 9 75 1.5
I V1Q@10022G 4.0 15 10 2.2
I V1Q21B0037G 6.1 22 16 3.7
I V 1Q1B0055G 9.4 30 24.5 5.5
I V1@m0075G 12 35 30 75
I V1@10110G 16 43 42 11
I V1Q2B0150G 21 56 55 15
I V1Q1B0185G 27 71 70 18.5
I V1@10220G 31 81 80 22
I V1-@1B0007G 1.5 3.4 2.3 0.75
I V1-@10015G 3.0 5.0 3.7 1.5
I V1@10022G 4.0 5.8 5.5 2.2
I V1-@m10037G 5.9 10.5 8.8 3.7
I V1@m10055G 8.5 14.5 13.0 5.5
I V1-@1B0075G 11.0 20.5 17.0 7.5
I V1@10110G 17.0 26.0 25.0 11
I V1@10150G 21.0 35.0 32.0 15
I V1@10185G 24.0 38.5 37.0 18.5
I V1@810220G 30.0 46.5 45.0 22
I V 1-@10300G 40.0 62.0 60.0 30
I V1-@10370G 50.0 76.0 75.0 37
I V1-@10450G 60.0 92.0 90.0 45
I V1-@m10550G 72.0 113.0 110.0 55
I V14@1B0750G 100.0 157.0 152.0 75
FV100-4T-0900G 116.0 180.0 176.0 90
FV1004T-1100G 138.0 260.0 210.0 110
FV1004T-1320G 167.0 232.0* 252.0 132
FV100-4T-1600G 200.0 282.0* 304.0 160
FV100-4T-1850G 230.0 326.0* 350.0 185
FV100-4T-2000G 250.0 352.0* 380.0 200
FV100-4T-2200G 280.0 385.0* 426.0 220
FV100-4T-2500G 320.0 437.0* 470.0 250
FV100-4T-2800G 445.0 491.0* 520.0 280




FV1004T-3150G 500.0 580.0* 600.0 315

FV100-4T-3550G 565.0 624.0* 665.0 355
FV100-4T-4000G 630.0 670.0* 690.0 400

2.3 Structure of VFD

The structure of VFD is as following figure.

Fan cover Installation hole Fan Installation hole

Dust-proof board

Nameplate
P Nameplate

Operation
panel

of cabinet —

Upper cover
of cabinet

Operation panel Lower cover

Cabinet

Upper cover

SRREFRRRRRRRRRRR

Upper cover

A

L7 ..
l“‘----ﬁj’ o

G V100-2S/2TAT-0037G and below power ¥ V100-2T/4T-00555 and above power
Fig.2-1 Structure chart of VFD




2.4 External dimension and weight

24.1 External dimension and weight

External dimension and weight is as follag figure.

[ G
HHHHH-:
e (
& |
RUN S E -
n I _
! Wl 11
W D1
Fig 22 ¥ V100-2S/2TAT-0037Gand lower power VFD
( ) &) j - @J
] /\ ]
EEEEH:: —
e =
@~ O =
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T T =
T T oTnl
| W1 i e
W

Fig 23 ¥ V100-2T/4T-0055GbtFV100-4T-4000G




Table 22 Mechanical parameters

VFD model External dimension and (mm)
" GE Constant torque

load; Installation Weight
’ w H D w1 H1 D1 T1 k
L: Draught farand hole@) | 9

water pump loa@

I V129%0004G

I V129%0007G

I V1@290015G

I V1290022G

I V1@290037G

I V 1-Q2mM0004G

I V1@1P0007G
115 185 171 106 176 65 7 5 2

I V1@1P0015G

I V1@10022G

I V1@1P0037G

I V1@mP0007G

I V 1@1P0015G

1 V 1@a1P0022G

I V1@1P0037G

I V 1@1P0055G

I V1@1P0075G

- 165 274 193 110 264 - 2 6 6
[ V 181B0055G

I V 1@1P0075G

I V121P0110G

I V14@1P0110G
194 324 197 120 312 - 2 6 8

I V1@1P0150G

I V1@a1P0185G

I V1@1P0150G

I V1Q21P0185G

I V102m10220G 297 451 224 200 433 89 3 7 18

1 V 1@1P0220G

I V1-@1P0300G

FV1004T-0370G
320 535 224 220 512 89 3 10 31

FV100-4T-0450G




FV100-4T-0550G

FV1004T-0750G

373

649

262

240

628

103

10

42

FV100-4T-0900G

FV100-4T-1100G

FV1004T-1320G

430

780

330

280

755

168

11

76

FV100-4T-1600G

FV100-4T-1850G

FV100-4T-2000G

530

940

380

340

910

206

14

114

FV1004T-2200G

FV100-4T-2500G

FV100-4T-2800G

690

1006

380

500

974

207

14

156

FV1004T-3150G

FV1004T-3550G

FV100-4T-4000G

810

1228

400

520

1196

209

14

225

1C




2.4.2 Operation panel and installation box

T

/2.0 15.0 61.0
@) w O
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Fig 2-4 Operation panel dimension
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Fig 2-5 Installation box dimension
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2.4.3 Braking Resistor Selection

Braking resistor

VFD Model Brak.ing Standard
Unit ) Qty. Min. resistance | Standard power
resistance

T V 1-290004G 200q 1 100q 100W
T V1Q2%0007G 150q 1 100q 150V
I V12%0015G 150q 1 100q 150W
T V12%0022G 50q 1 35q 400W
I V12%0037G 45q 1 35q 450W
T V 1-Q@10004G 200q 1 100q 100W
I V1Q210007G 150q 1 100q 150W
I V1210015G 150q 1 100q 150W
T V1@m10022G 50q 1 35q 400W
I V1Q2m10037G 45q 1 35q 450W
I V1-@m0055G o 50q 1 25q 1600W
TV 1am0075G Built-in 20q 1 25 q 2000W
T V1@B0110G 27.2q 1 20q 2000W
I V 1@10007G 750q 1 125¢q 110W
I V1@m0015G 400q 1 100q 260W
I V 1@10022G 250q 1 100q 320W
T V1@m0037G 150q 1 66.7q 550W
T V 1@m0055G 100q 1 66.7q 800W
I V1@10075G 75q 1 66.70q 1070W
T V1@810110G 50q 1 25q 1600W
T V1@1B0150G 40q 1 25q 2000W
T V1@am0185G 32q 1 20q 4800W
T V121B0150G 20 1 14 2000W
T V1@m0185G 16 1 14 4800W
T V102102206 Built-in 13.6 1 10 4800W
T V1@10220G (optional) 27.2q 1 20q 4800W
T V 1@10300G 20q 1 14q 6000W
I V1-@10370G 16q 1 14q 9600W
IV 1-@1B0450G 13.6q 1 10q 9600W
. 7 q Paralleled

|V 1-@10550G 20q 2 6000W*2

External resistance
_ 5 q Parallded
| V1@10750G 13. 6q 2 _ ) 9600W*2
resistance

12




I V 1-@1P0900G

5 Paralleled

FV1004T-1100G

FV1004T-1320G

FV100-4T-1600G

13.6q 9600W*2
resistance
3 . 5 Raralleled
5q . 6000 W*4
resistance
3 . 5 Raralleled
5q 6000W*4
resistance
2 . 5 Raralleled
3q 6000 W6

resistance




Chapter 3 Installation Environment

In this chapter we introduce the installation environment of VFD

Please mount the drive vertically inside a welhtilated location.

When considering mounting environment, the following issues should be takendatma
Ambient temperature should be within the rang&@{ ~40N . If the temperature is higher than #D, the drive
should be derated and forced ventilation is required,;

Humidity should be lower than 95%,neondensing

Install in the location where vibration is less than 5.9m/s2 (0.69);

Install in the location fre of direct sunlight.

Install in the location free of dust, metal powder.

Install in the location free of corrosive gas or combustible gas.

If there are any special requirements for installation, please contact us for clarifications.

The requirements on raating space and clearance are shown in FigaBd Fig. 2.

Fan ail'ﬂOWTT >10cm Fanarifiow 11 [>asem
A
— N
882 =]
>5m >5cm gge N
>15cm ©0° >15cm
7
14 ;
>10cm A T
>35cm
Fig 3-1 Installation intervall” Power below 45k\& Fig 3-2 Installation intervdl Power above 55k@

When two VFD are mounted and one is on the top of another, an air flow diverting plate should be fixed in between
them as shown in Fig-3.

J

] J—

\__ll

-l

Fig 3-3 Installation of several VFD
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Chapter 4 Wiring Guide of VFD

In this chapter we introduce the wiring of VFD

A Danger

LWiring can only be done after the drivebos AC
and waiting fo at least 10 minutes. Then, you can remove the panel.

‘Wiring job can only be done after confirming the charge indicator on the right bottom is off and the
between main circuit power terminals + arg below DC36V.

‘Wire connections can only lakwne by trained and authorized person

-Check the wiring carefully before connecting emergency stop or safety circuits.

LCheck the driveds voltage | evel before suppl

may happen.

A Attention

LCheck whether the Variable Speed Drivebds rat
before using.

-Dielectric strength test of the drive has been done in factory, so you need not do it again.

-Refer to chapter 2 on connected brakirgjster or braking kit.

LIt is prohibited to connect the AC supply cab
-Grounding cables should be copper cables with section area bigger than 3.5mmz2, and the grounding
should be I ess than 10q.

-There is lakage current inside the drive. The total leakage current is greater than 3.5mA, dependin
usage conditions. To ensure safety, both the drive and the motor should be grounded, and a leaka|
protector (RCD) should be installed. It is recomd®hto choose B type RCD and set the leakage currg
300mA.

-The drive should be connected to the AC supply via a circuit breaker or fuse to provide convenience

overcurrent protection and maintainance.

4.1 Wiring and Configuration of Main circuit terminal

4.1.1 Terminal Type of Main Loopb6s I nput and Output
Terminal Type

Applicable models SV/FV1002S0004G SV/FV1002S0022G

Bottom| L [N | =2 (B14%B2 U | V| W|PE

Applicable models SV/FV1002T/4T-0007G SV/FV1002T/4T-0037G

Bottom| R | 8 | T | © |#B1 B2| U | V | W| PE




Applicable models SV/FV1002T/4T-0055G SV/FV1002T/4T-0150G

Bottom

R

S

T

2 | #

281 B2 | U Vv W | PE

Applicable models SV/FV1002T/4T-0185G SV/FV1004T-0370G

Bottom | B2

R

S

T

@ &1

#2/B1| U V' W | PE

Applicable models SV/FV1004T-0450G SV/FV1004T-0750G

Top| R | S | T

Bottom|#1 |#2 | @ | U | V | W|PE
Applicable models FV1004T-0900G FV1004T-1320G
Top R|s | T | @

Bottom | #1 |#2 | U | V| W | (D

Applicable models FV100-4T-1600G FV100-4T-4000G

Top|R|s[T|e|

Bottom

&1

¥2

@

vV

w

Table 41 Description of mai loop terminal

Terminal i o
Function description
name
. Single phase 220VAC inp
La N .
terminal
RasaT 3-phase 380V AC input terminal
= DC negative bus output terminal
Py B2 Reserved terminal for external [
reactor
Dia = External braking unit
Bla B2 Braking resistor terminal
Ua Vva W |3-phase AC output terminal
PE Shield PE terminal

1€




4.1.2 Wiring of VFD for Basic Operation
Applicable model: FV10&T-0055G

(external, optional part)Braking resistor

]

Beaker | & |
E— =« «E = 1 Fi2/El B2 @
oh | |
J-phase AC power ¢ ___, . s -
T —= l T l
—* Main loop $EE
PE | |
247 Control loop
FLC
Multi-functionn input 1
X1 GND
Nult-functionn input 2 T
2 A1)
Multi-functionn input3 w3 020
Multi-functionn itput 4 T
Multi-functionn input 5 24V
%5
Multi-functionn input 6 - T2 O
Mhulti-functionn input 7 - g |
oM T1
| +1007
Analog input ' !
-~ - AT1/ATZ
— -L0v
Vo D
Analog : : LT3+
differential input — AT
—10V—+10% N4
PE 485-0

Bi-direction open
collector output

i)
V
w

s PE for motor

DC ammeter/woltmeter

Voltage/current signal

Ouatput 0-247 pulze zignal

Modbus ETO
R3485

Fig.4-1 Basic wiring chart

4.2 Wiring and configuration of control circuit

4.2.1 Wiring of control circuit terminal.

Wire the terminals correctly before using the Drive. Refer to the tabldcontrol circuit terminal function

Table 42 Control circuit terminal function

Sequence No Function

1 Analog input and output terminal, RS232 and RSRS485 communication port

Note

It is recommended to use cables bigger than 1mm2 to connect to the terminals.

Arrangement of control circuit terminals is as follows
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|ao1|Ao2] as+]+10v] 2av]PLc] xa | x5 | x6 | x7 |

|R1a

| R1b | Ric]|

<

| AL | A2 [ ais-[eaD] x1 | x2 | x3 [com|485+] 485-|

[eve[ vi [ v2 | &

Fig

.4-2 Arrangement of control terminals

Refer to table 8 and 44 for description of each terminal

Table 43 function list of each list

Category | Terminals|Name Function description Specification
PE terminal connected to shield
layer. 485 communication cab )
] ] ] Connected to PE terminal of m4
Shield @ Shielded PE Analog signal cable, motor power ca | nsid
oop inside
shield can be connected to this term P
here
+10V Powe . Maximum current output
+10 Provide+10V power supply
Power supply 5mA
supply GND +10V GND offGND for analog signal and 10V pow Isolated from COM and CM
Power supply |[supply inside
Can accept analog voltage or curi
AL Signatended |input, jumper Allcan select voltage (Input voltage range:10V" 10V
input All current input mode. (Reference grou™ Input impedance 45 q ~
GND) Resolution: 1/4000
Can accept analog voltage or curl|nput current range : OmA 20
Al Signatended  |input, jumper Al2 can select voltage| ma,  Resolution:  1/2000(Ne€
input Al2 current inputmode. (Reference groun jumper)
GND)
Analog voltagsd
Analog differential input
) When connected to the analog voltag
input AlI3+ or analog _ _ _
Al3+ differential  input, AI3+ is thg
voltage . _
. samephase input and AR is the
singleended | .
nout inverted phase input; Input voltage range10V~+10V
inpu
when connectedtthe analog voltage [( | nput resi sto
Analog voltagq . , , _ .
_ o singleended input, AI3+ is sign{Resolution: 1/4000
differential input
input,
Al3- or analog
Al3- AI3- should connect to GN
voltage
. (Reference ground: GND)
singleended
input

18



Category | Terminals|Name Function description Specification
Providing analog voltage or currg
output, they are selected by the jum
AO1. The defaultsetting is outpyVoltage output range: 0V~10V
AO1 Analog output 1 )
voltage, refer to the function co|Current output range: 0/4~20m4
A6.28 for detail.(Reference grour
Analog GND)
output Providing analog voltage or currg
output, they are selected by the jum
AO2. The default setting is outp Voltage output range: OV~10V
AO2 Analog output 2 )
voltage, refer to the function co|Current output range: 0/4~20mA
A6.29 for detail.(Reference grour
GND)
|RS485+ |RS485 485+ Standard R€85 communication
Communi o ] ]
) communication port, please use twistgghir cable|
cation RS485 485 _
port or shielded cable.
1 Multi-function Optocoupler isd@tion input
input terminal 1 I nput resistor
) Multi-function Maximum frequency input (
X
input terminal 2 X1~X6: 200Hz
Multi-function Maximum input frequency of X7
X3
Multi-fun input terminal 3| Can be defined as mufiinction digital| 100kHz
ction i Multi-function |input terminal.(Refer to the A6 groy Input voltage range:2~30v
input input terminal 4|form A6.00 to A6.06) 524V 4y P
terminal Multi-function - va
X5 . . h
input terminal 5 = ; m
6 Multi-function @XSZ’:AAA !
input terminal 6
Multi -function
X7 . .
input terminal 7
Bi-direction Can be defined as muftinction digital| Optocoupler isolation output
Multi-fun |Y1 opencollector |output erminal , refer to the A6.14 f{ Maximum working voltage: 30v
ction output detail (Com port: CME) Maximum output current: 50mA
output Can be defined as mufiiinction pulse )
_ Open collecto| , Maximum  output frequency
terminal |Y2 ] signal output terminal , refer to t
pulse terminal ) 100kHz(Depend on the A6.26)
A6.25 for detail(Com port: CME)
Power 24V powel o )
24V Providing +24V power for others Maximum output current: 200m
supply supply




Category | Terminals|Name Function description Specification

Common port o o
Common port of Mul-function input |Common port of X1~X7, PLC

PLC multi-function ) ] ) )
] (Short cut with 24V in default) isolated from 24V internally
input
Common Common port o . o
Three common ports in all, cooper|COM is isolated from
port COM 24V power ] o )
with other terminals CME and GND inside the drive
supply
CME common port ofCommon port of multfunction outpu
Yloutput terminal Y1
R1a R1aR1b Normally closed
R1aR1¢ normally open
R1b Contact capacity
Relay Can be defined as muftinction relay | AC250v/2A COS al”
output Relay output  |output terminal(Refer to the A6.16 1A0250V/1At COS 0.4
terminal 1 detail) DC30V/1A
Ric

Input voltage for overvoltag
class of relay output terminal

is overvoltage class |l

Wiring of analog input
1" Al1, AI2 can ke connected to analog voltage or current shiegléed input. Use a jumper can select All as Voltage

model and AI2 as current mode. The wiring is as follows:

FV100
+10
o f[“) AILAI2
G | —— i l GND PE
a0tV Shi clﬂnéj
a o0~20ma Shield cable ¢
to PE

Fig 43 Alll Al2 terminal wiring

2" AI3+ AI3- can be connected to theadog differential or singlended input , the wiring is as follows:

2C



O S W A10V~+10VO0——
O —OAI- bE T ______ 1

- 0V- +10V
Analog differentic  Shield cable Shield cable camected to P

\LAI3+/AI3-

voltage input connected to |PE

Fig 44 Al+l Al- differential voltage input wiring Fig45 Al+i Al-singleended voltage input wiring

Wiring of analog outputerminal
If the analog output terminals AO1 and AO2 are connected to analog meters, then various kinds of physical values ca

be measured. The jumper can select current output (0/4~20mA) or voltage output (0/2~10V). The wiring is as follows:

Analog meters

Fig.4-6 Wiring of analog output

Notes:
1. When using analog input, a filter capacitor common mode inductor can be installed between signal input and GND

2.The analog input voltage is better under 15V.
3. Analog input and output siglsaare easily disturbed by noise, so shielded cables must be used to transmit these
signals and the cable length should be as short as possible.

4. The analog output terminal can stand the voltage under 15V

Wiring of multiple function input terminal and 24V
operation terminal +3.3v
FV100 multifunction input terminal uses a fibridge

—

rectifying circuit as shown in Fig:4. PLC is the

Curreg
common terminal of terminals X1~X7, The current L
flows through terminal PLC can be pulling current and K X1y X2..X7
the feeding current. WiringfX1~X7 is flexible and the ) com Fv10C
typical wiring are as follows:
1. Dry contacts method Fig.4-7 Wiring method of using the internal 24V power

1) Use the internal 24V power supply of VFD, the supply
wiring is as in fig.47. 2) Use extenal power supply, (The power supply must

satisfy the UL CLASS 2 standard and a 4A fuse must be
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added between the power supply and terminal), the
wiring is as Fig.48 (Make sure the PLC and 24V com I\ 24v,,P? avDe  +33V

terminal is disconnected) oM I
G COTH
JP24 +24v 1

Fuse PLC -
+3.3V

st

LY
Shielded cable's end near the drive
should be connected to the PE

FV100

G COM

Fig.4-8 Wiring of external powerupply
Fig 4-10 Use internal power supply
for drain connection

2. Source/drain connection method

1) Use internal +24V power supply of VFD and the
external controller uses NPN transistors whose commor3) Use external power supply for source connection
emitter are connected, as shown in the .4 (Make sure the PLC and 24V terminal is disconnected).

External controller FV100 As shown in the fig41

\—A 24V Dy FV100
24V
24v D2

s -
j ( L T TR
ST, O U U . %{%

©

Shielded cable's end near the drive v
should be connected to the PE PE
|
_ _ Shielded cable's end near the d
Fig.4-9 Use internal power supply should be connected to the PE

for Source connection )
Fig 4-11 Use &ternal power supply

2) Use internal +24V power supply and the external for source connection

controller uses PNP transistors whose common emitter

4) Use external power supply for drain connection
are connected, as shown in the fig@Make sure the L

(Make sure the PLC and 24V terminal is disconnected).
PLC and 24V terminal is disconnected). The wiring is as

As shown in the fig 4.2
shown in fig.410
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External controller FVv100

FVv100 +24V
24y D2 T 24v |
&;) COM_ 7 24V DC +3[3V +5V +24V
X PLC @h - T 4.7k
b T e LT ¥ el
‘ Exls CELE
- 1 mL L oM. hydital
E frequencymeter
2 @ﬂu{# Fig 415 Wiring method 1 of output terminal Y2
10 ]
\ ) 4. When Y2 is used as a digital pulse frequency output, it
Shielded cable's end near the d can also use the external power supply. The wiring is
should be connected to the PE shownin Fig.4-16
Fig 4-12 Use external power supply
FV10C +24V
for drain connedbn T 24V |
. - . - . -LSV +24V
Multi -function output terminal wiring | k
¢ Y2 4.7k
1. Multi-function output terminal Y1 can use the internal ﬂp q e e
24 power supply, the wiring is as shown in Fig3} IEZ - E i ‘ COM BAAA
— ‘ 1
il VD 24v J
Relay Fig.4-16 Wiring method 2 of output terminal Y2
Ly

Wiring of relay output terminals R1a, R1b and R1c

il
EMKQ—G @ If the drive drives an inductive load (such as
M CME

CME electromagnetic relays and contactor), then a surge
FV100 COij suppressing circuitshould be added, such as RC
snubbing circuit (Notice that the leakage current must be
Fig 4-13 Wiring method 1 of mukiunction smaller than the holding current of the controlled relay
output terminal Y1 or contactor) and varistor or a fradneeling diode (Used

2. Multi-function output terminal Y1can use the external in the DC electrianagnetic circuit and pay attentido

24 power supply too, the wiring is as shown in Figg the polarity when installing). Snubbing components
should be as close to the coils of relay or contactor as

+24V
oy luﬂi bc possible.
Y1 C\
7 ‘ < 5. Attentions for encoder (PG) wiring
EFXid hﬁf oME Rela . ,

Connection method of PG signal must be corresponding

with PG model. Differential output, open titor

FV100

COM § output and pusbpull output encoder wirings are shown
in Fig.4-17, 418 and 419.

Fig 4-14 Wiring method 2 of muHiunction
output terminal Y1

3. Y2 can also be used as pulse frequency outp¥®2
uses tie internal 2% power supply. The wiring is shown
in Fig.4-15.




shield cable
Differential
output

7 FYL00

Jaq
ﬁm EJ Fe j_a non-24V rely.

——

should be selected according the parameters of relay for

H
encoder 0%
{} iI | ]\ L_ % ﬁ}{j 6. Digital output terminal can not stand the voltage
B;[ [ IB+ — "_B higher than 30V
‘[} Bl % ;Sst'.:\e same

Shielded cable’s end near the dnive
should be connected to the PE

Fig 4-17 Wiring of differential output encoder

Shield cable

Open collector encoder ve
(Dotted line indicate voltage o

I I ¢
output encoder) r \ [ ‘ , A
_ﬂ L E‘% \ } \ } %; The drcuit
% ¥ Bl + is the same as A
Shielded cable's end near the drive
should be connected to the PE

|U|

Fig.4-18 Wiring of open collector output encoder

Shield cable

Push-pull output
encoder e |' 'l || ]I

[

The drcuit
- is the same as A

Shielded cable's end near the drive
should be connected to the PE

Fig.4-19 Wiring of puskpull output encoder

Note

1. D o n 6 tircuits terminatls 24V and COM,
otherwise the control board may be damaged.

2. Please use muitiore shielded cable or muftiranded
cable (above 1mm2) to connect the control terminals.3.
Wh e n using a shielded <cabl e, t he
that is neareto the drive should be connected to PE.

4. The control cables should be as far away(at least

20cm) from the main circuits and high voltage cables as

possible (including power supply cables, motor cables,

relay cables and contactor cables and so on). &bleg

should be vertical to each other to reduce the disturbance

to minimum.

5. The resistors R in Fig.-#3 and Fig.414 should be

removed for 24V input relays, and the resistance of R

s hi

el

ded

| ayer 6s
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Chapter 5 Operation Instructions of Kinco VFD

In this chapter we introduce the necessary knowledge of Kinco VFD and related operations.
5.1Using Operation Panel

5.1.1 Operationp a n e | appearance and keysd function descripti

Operation panel is used to setup the drive and display parameters, it is LED diggapown in Fig.5l

i A
: O Hz
e
¥ D W
RUN indicator
Command
R‘%}N F% D MON | channel indicator
MENU key _ @ _ ENTER key
Add/Sub key
SHIFT key _ L@ @__ Multi-function
key
EUN key — RUN _S_D_ETS'IF — STOP/RESET key
b 7

Fig.5-1 lllustration of operation panel

There are 8 keys on the operation panel and functioeaabf key are shown in Taliel.

Table 51 Function list of operation panel

Key Name Function

MENU Program/exit key | Enter or exit programming status

ENTER Function/data key |Enter next level menu or confirm data

S Increase key Increase data or parameter

S Decrease key Decrease data or parameter

Sta Shift key In editing' statu§, press this I'<ey to select the Bit to .be modified. In
status, this key is used to switch the parameters to display.

M Multi-function key |Use the b4.01 to configure the faion of this key

RUN Run key In panel control mode, press this key to run the drive.

STOP/RST Stop/reset key Press this key to stop or reset the drive.
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5.1.2 Function Descriptions of LED and Indicators

The operation panel consists of-@ifits eight egments LED display, 3 LED indicators for unit and 3 LED indicators
for status which is as shown in Figl5 The LED display can display the status parameters, function codes and error
codes of the drive. The 3 unit indicators are corresponding to thitse thie descriptions of three status indicator are
shown in table 2

Table 52
Indicator Status | Current status of drive
Operating  staty Off Stop
indicator(RUN) |On Run
Operating Off Forwards
direction
indicator(FWD) on Reverse
on Controlled by operatio
Operating mod panel
indicator(MON) | Off Controlled by terminals
Flashing | Communicating

5.1.3 Display status of operation panel

FV100 operation panel can display the parameters in stopping, operating, editing and function code..

1. Parametardisplayed in stopping status

When the drive is in stop status, the operation panel displays the stop status parameter. Pr&3sIRF key can
display different stop status parameters in cycle (Defined by function code b4.05)

2. Parameters displayen dperation status

When the drive receives operating command, it starts running and its panel will display the operation status parame
theRUN indicator turns on. The statusEBfVD indicator depends on the operation direction. The unit indicatolaglispl

the unit of the parameter, by pressing 81¢IFT key can display different operation parameters in cycle (Defined by
function code b4.05)

3. Parameters displayed in error status

When the drive detects a fault signal, the panel will display the flagduittgcode..

Press th&sHIFT key to display the stop status parameters and error code in cycle. By presSA@®/&ST control
terminal or communication command to reset the error. If the error exists still, then the panel keeps displaying the er
coce.

4. Parameter edit status

When the drive is in stop, operation or error state, gvHNU/ESC can enter edit statf password needed, please
refer to description of A0.00),. Edit state displays ie&| menu, they are: function code group or funcibode
number Yfunction code parENTERtoeenter pamaimeter displayedistatosa im fupctior s
parameter displayed status, prE®TERt0 save the settings, and pré&SNU to exit the menu.
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5.1.4 Panel Operation

Various operations can lm@mpleted on the operation panel; the following are 5 common examples. Refer to function

code list in chapter 9 for detail function code description.

\Examplel‘ Setparameter#

Example: Change the value in A0.03 from 50.00Hz to 30Hz

1. In the stop parametdisplaying state, pre38ENU to enter the first level A0.00;

2. Presss to change A0.00 to A0.03;

3. Pres€NTERTto enter the second level menu

4. Press th&HIFT to change the marker to the highest bit

5. Press theS to change the 50.00 to 30.00

6. Pres the ENTER to confirm above change and back to the fist level menu. Then the parameter is change
successfully.

The above operations are shown in following picture.

1 i 1

50.00 il w An.u3|m—m;|5lj.nn|
]

SHIFT

EMTER

4004 30.00

MNote: The number in hold font iz the flashaing hit

Fig 52 Example of setting parameter
In function parameter displaying status, if ther@o bit flashing. It means that this function code can not be changed,
the possible reason are:
1. This function code is unchangeable parameter. Like actual detected parameter, operation log parameter and so ol
2. This parameter can not be changed whening; you need stop the VFD to edit the parameter
3. The parameters are protected. When the b4.02 is 1, function code can not be changed. It is to protect the VFD fi

wrong operation. If you want to edit this parameter, you need set function codedod.02

[Example 2: Regulatethe setting frequency]

Press thes or S to change the setting frequency directly when power on VFD

Note:
When the Operating Speed, Setting Speed, Operating Line Speed, and Setting Line Speed is displayed on the p:

Presss or S is to modify the value of Setting Speed or Setting LineeSp

Example: changing the setting frequency from 50.00Hz to 40.00Hz.
After the VFD power on (in this example the LED is in voltage display status All), Bress modify the setting
frequency (HoldingS can speed up the modification) from 50.00Hz to 48200So the setting frequency is

modified.

The above steps are as the following figure:
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No operations in & senonds, back to display state

i 5
1.68 49 99 40.00

=" | |
AT1 Edit 3_13“! Target value
flashing

Note: The number in hold font iz the flashing hit
Fig 5-3 Modify the setting frequency

After modification, if there are no operations in 5 secofitig LED will back to display the voltage, it means to
display the stas before modification.

[Example 3: Setthe password

To protect parameters, the VFD provides password protection function. The user needs to input the right passworc
edit the parameters if the VFD has been set password. For some manufacturer paitiaisetereeed to input correct

manufacturer password.

Note:
Do not try to change the manufacturer parameters. if they are not set properly, the VFD may not work or be damage

Function code A0.00 is to set user password. Refer to 6.1 AO group for nwredtibn

Suppose the userds password to be set as 8614, t hel
Then you can follow the following steps to unlock the VFD.

1 when the VFD is locked, preS8NU. The LED will display the password vication status: 0000;

2 Change 0000 to 8614;

3 Pres€NTERto confirm. Then the LED will display A0.01. So the VFD is unlocked

Note:

After unlock the password, if there is no operation in 5 minutes, VFD will be locked again.

[Example 4: Lock the operation pane]

The b4.00 is used to lock the operation panel. Refer to 6.1 A0 group for more information
Example: Lock all the keys of the operation panel Under stop parameter displaying status.
1 pressMENU to enter A.00

2 Presss to choose the function code b4.00

3 PresENTERto enter the second level menu

4 Presss to change the hundreds place from 0 to 1

5 Pres€ENTERto confirm

6 PressMIENU to back to the stop parameter displaying status;

7 Pres&€ENTERand hold, then presdENU, so the key board is locked

[Example 5: Unlock the keysof the operation pane|

When the operation panel is locked, follow the follow operations to unlock it:

Press thé41ENU and hold , then press tH& once, so the key boar is unlocked
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Note:

Whatever thesetting is in b4.00, after the VFD power on, the operation board is in unlock status.

5.2 Operation mode of VFD

In the followup sections, you may encounter the terms describing the control, running and status of drive many time
Please read this sectioarefully. It will help you to understand and use the functions discussed in the follow chapters

correctly.

5.2.1 Control mode of VFD

It defines the physical channels by which drive receives operating commands like START, STOP, JOG and othe
there arewo channels:

1 Operation panel control: The drive is controlledqiyN, STOPandM keys on the operation panel;

2 Terminal control: The drive is controlled by termindig Xj and COM (2-wire mode), or by terminal Xki (8vire

mode);

The control modes carebselected by function code A0.04, mdilinction input terminal (Function No. 15~17 are
selected by A6.00~A6.06 )

3 Modbus communication: by using host computer to control the VFD to start or stop.

Note:
Before you change the control mode, make suretllgamode suitable for the application. Wrong selection of control

mode may cause damage to equipment or human injury!

5.2.2 Operating Status

There are 3 operating status: stop, motor parameterguaibg, and operating.

1. Stop status: After the drivie switched on and initialized, if no operating command is accepted or the stop commanc
is executed, then the drive in stop status.

2. Operating status: The drive enters operating status after it receives the operating command.

3. Motor parameters awtimining status: If there is an operating command after b0.11 is set to 1 or 2, the drive ther

enters motor parameters atitming status, and then enters stopping status aftetunitay process finishes.

5.2.3 Control mode and operation mode of Kinco VFD

Control mode

FV100 VFD has three control methods, it is set by A0.01:

1. Vector control without PG: it is vector control without speed sensor, need not to install the PG, at the same time
has very high control performance, it can control the speed aqaketef motor accurately. It has the characteristics
like low frequency with high torque and steady speed with high accuracy. It is often used in the applications that tl
V/F control mode can not satisfylt require high robustness.

2. Vector control wih PG: The PG is needgitie PG is installed on the shaft of controlled motor to ensure the control
performance. It is used in the applications that require high torque response, and much higher accuracy of torque

speed control.
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3. V/IF control: It is ued in the applications that do not require very high performance, such as one VFD controls
multiple motors.

Operation mode

Speed control: Control the speed of motor accurately, related function codes in A5 group should be set.

Torque control: Control thetque of motor accurately, related function codes in A5 group should be set.

5.2.4 The channels to set the VFD frequency

FV100 supports 5 kinds of operating modes in speed control mode which can be sequenced according to the priol

Jog>Close loop proce®peration>PLC operation>Multiple speed operation>simple operation. It is shown as follows:

!
(9
o
—
=]
(1 =]
=]
L=
(1]

b
i
c
=

Priority rise

Friable close lod
(cl.00=1)

Close loop
operation

Biisable PLC operatid
terminal closed?

PLC operation

Multi-step speed
operation

Common
operation

Fig 54 Operating mode in speed control mode
The three operating modes provide three basic frequency source.Two of them can use the auxiliary frequency
stackng and adjusting (except Jog mode), the descriptions of each mode are as follows:
1) JOG operation:
When the drive is in STOP state, and receives the JOG command (for exaniplkehen the panel is pressed), then
the drive jogs at the JOG frequency éreto function code A2.04 and A2.05)
2) Closeloop process operation:
If the closeloop operating function is enabled (C1.00=1), the drive will select the-ldopeoperation mode, that is, it
will perform closedloop regulation according to the givenddieedback value (refer to function code C1 group). This

mode can be deactivated by the mfltiction terminals, and switch to the lower priority mode.
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3) PLC operation
This function is customized, description is omitted.
4) Multi-step (MS) speed operat:
Select Multiple frequency'115 C0.00 CO0.14 to start Multiple speed operation by the ON/OFF combinations of the

mult-f uncti on terminals (No.27, 28, 29 and 30 function

Note:
About the frequency siig channel under speed mode, please refer to the chapter 6 for detail information

5.3Power on the Drive for the first time

5.3.1 Checking before power on

Please wire the drive correctly according to chapter 4

5.3.2 Operations when start up the first tine

After checking the wiring and AC supply, switch on the circuit breaker of the drive to supply AC power to it. The
driveds panel will display fn8.8.8.8.0 at first, and
is to say thenitialization of the drive is completed.

Procedures of firstime startup are as follows:

Properly wiring

Y

Y
Display frequency?
Y | Failed |

Successful
‘ Cut off the power ‘

‘ Check the reason ‘

Fig.5-5 Procedures of firgime startup
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It is used to make the voltage and frequency in a
constant ratio. It is applicable temost application,
especially for the application of one drive to drive
multiple motors.

Chapter 6 Parameter Introductions

Note:
[ x)‘gxx YYTYYY \LULN%J{DO | A0.02 Main reference T 5 ED
Parameter Parameter Default frequency selector
No. Name Range value 0: Digital setting.
The VFD will regard the value in A0.03 as the initial
reference frequency when power on.
6.1 Group AO _ _
It can be adjusted via andg key on the panel(panel
| : . ing the functi ‘ inal
A0.00 Usepassword 90000 §5535 control),or adjusted via setting the function of termina
0 0000® to be UP/DOWN function(seiny two ofXi to be 13 and

This function is used to prevent the irrelevant personnel )
o _ 14, terminal contro)
from inquiring and changing the parameter as to protect

X1 X7 13 Frequency ramp up (UP
the safety of the VFD parameters. d y P up (UP)
choose any
0000: No password protection. two of them | 14| Frequency ramp down (DN)

Set password:

Input four digits as user password, and prfESITER 1: Setvia All terminal

key for confirmation. After 5 minutes without any other The reference frequency is set by analog input via
operation,the password will be effective automatically. terminal Al1l and the voltage range -50vV~10V. The
Change password: relationship between voltage and reference frequency
PressMENU key to enter into the password verification can be set in Group A3.

status. Input correct password, and it enters paramete): Sat via Al2 terminal.

editing status. Select A0.00 (parameter A0.00 displayedThe reference frequency is set by analog input via
as 00000).Input new password and pENIER key for terminal Al2 and the voltage range -50V~10V. The
confirmation. After 5 minutes without any other relationship between voltage and refeerfrequency
operation,the password will be effective automatically. can be set in Group A3.

3: Setvia Al3 terminal

Note:

Please safekeeping the user password. The reference frequency is set by analog input via
terminal AI3 and the voltage range -50V~10V. The

A0.01 Control mode 0 2520 relationship between voltage and reference frequency

0: Vector control without PG (Open loop vector control) can be setin Group A3.

It is a vector control mode without speed sensor4: Setvia X7/DI terminal(PULSE)
feedback.It is applicable to most applications. Set t he reference frequenc

1: Vector control with PG (Closed loop vector control) frequency of pulse input .The relationship between pulse

It is a vector control wh speed sensor feedback.lt is
applicable to applications with high accuracy
requirement of speed control precision,torque controf ™"

and simple servo control. 5: Reserved.

2:V/F control

frequency and reference frequency can be set in Group
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Rangelower limit of time 2~4 will be defined in A4.01~A4.06),and the

frequency ~upper limif  Acc/Dec time 1~4 can be selected via the combination
of frequengy 50.00H)

A0.03 Set the operating
frequency in digital mode

of multiple function input terminals,please refer to

When the main reference frequency is set in d'g'talA6.00~A6.07.

mode(A0.02 0 ) , this setting of A0O. 03 is the driveds

initial frequency value. Max{50.00,A0.11 upper
A0.08 Max output | .
limt of frequency}~300.00H

i i Frequenc R
A0.04 _Methods of inputting o0 a Yy 5 50.00
operating commands

FV100 has two control med. A0.09 Max. output |0" 480VO VEDOs 1 at i

0: Panel control:Input operating commands via panel | Voltage value©

Start and stop the drive by pressRYN, STOPandM A0.10 Upper limit

on the panel. A0.11~A0.0® 50.000

of frequency
1: Terminal control: Input operating commands via 2011 Lower Timit

terminals. - 0.00~A0.1G 00.000
Use external terminals Xi(Set function code otirequency
A6.00~A6.06 to 1 and 2)] Forward,M Reverse to start |A0-12 Basic

0.00~300 50.0®

and stop the drive. operding frequency

2:Modbus communication. Max output frequency is the highest permissible output
frequency of the drive, as shown in Figl @s Ry

A0.05 Set running direction 0 16 00 Max output voltage is the highest permissible output

This function is active in panel control mode , and voltage of the drive, as shown in Figl&s Vpax

inactive in terminal control mode. Upper limt of frequency is the highest permissible

0: Forward operating frequency of the user setting, as shown in Fig.

1: Reverse 6-1as

Lower limit of frequency is the lowest permissible

0.0~6000.0s operating frequency of the user setting,as shown in
A0.06 Acc time 1 . )

0 6.0 Fig.6-1 as Ir.

0.0~6000.0s Basic operating frequendy the Min. frequency when
AL D e L 5 6.090 the drive outputs the max voltage in V/F mode, as shown
Default value of Acc/Dec time 1 nFig.61ask

A

2kW or below:6.0S 85&2‘32
30kW~45kW:D.0S v

45kW or above:30.0S

Acc time is the time taken for the motor to accelerate

from OHz to the maximum frequency (as set in A0.08).

Dec time is the time taken for the motor to decelerate

FL Fu Fy Fnax Output frequency

from maximum frequency (A0.08) to OHz.
FV100 series VFD has defidel kinds of Acc/Dec Fig.6-1 Characteristic parameters

time.(Here only Acc/Dec time 1 is defined, and Acc/Dec
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Note:

I Please set Fmax,yFand F carefully according to  Note:
motor parameters and operating states. 1. Wrong parameter setting can cause overheat or

2 Fy and Kis invalid for JOG mode and auto tuning ©Vercurrent protection of the motor.

mode. 2. Refer to b1.07 for definition of fz.

3 Besides the upper limit of frequency and lower limit
of frequency,the drive is limited by the settindueof
quency y J 6.2Group Al

frequency of starting,starting frequency of DC braking

and hopping frequency.

A1.00 Starting mode 0a 1a 20 00

4 The Max. output frequency,upper limit frequency and

lower limit frequency is as shown in Figl6 0.Start from the starting frequency

5 The upperflower limit of frequency are used to limit Start at the preset starting frequency (A1.01) within the
_holding time of starting frequency (A1.02).

the actual ouydut frequency.lf the preset frequency is
. . L . 1.Brake first and then start
higher than upper limit of frequency,then it will run in

. i Brake first(refer to A1.03 and A1.04), and then start in
upper limit of frequency.If the preset frequency is lower de o

mode 0.

than the lower limit of frequency,then it will run in lower
. ) 2.Speedracking
limit of frequency.If the preset frequenis lower than

starting  frequency,then it will run in OHz. Notes:

Starting mode 1 is suitable for starting the motor the

running forward or reverse with small inertia load wt

A0.13 Torque boost of motor|0.0° 30.0. ® 0.0, O

the drive stops. For the motor with big inertial load, i

In order to compensate the torque drop at low frequencyhot recommended to use starting mode 1.
the drive can boost the voltage so as to boost the torque-

This function code is corresponding to maximum outpu

0.00 - 60.00Hz

voltage. A1.01 Starting fregency ~
0 0.00HD

If A0.13 is set to 0, auto torque boost is enabled and if

A1.02 Holding time of starting

A0.13 is set notzero, manual torque boost is enabled, 0.00 10.0G% 0.006)

as shown in Fig.@. Gy
Output Starting frequency is the initial frequency when the drive

Vi votae starts, as shown in Fig-®as k; Holding time of
starting frequency is the time during which the drive
opeirtes at the starting frequency, as shown in Fi). 6

< as i
Vb \\ ~
Fz Fo  Output frequency
Vb:Manual torque boost Vmax: Max. output voltage

Fz:Cut-off frequency for torque boost ~ Fh:Basic operating frequency

Fig.6-2 Torque boost(shadow area is the boostedvalue)
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Frequency(Hz)

Fmax
=4
- Time( t)
t1
Fig.6-3 Starting frequency and starting time
Note:

Starting frequency is not restricted by the lower limit of

frequency.

A1.03 DC

current at start

injection  brakin

0.0 100.08 0.0 O

A1.04 DC injection braking
time at start

0.00 30.008 0.00)

A1.03 and A1.04 are only active when A1.00 is setto 1

(starting mode 1 is selected), as shown in Figy. 6

DC injection braking current at start is a percentage

val ue of

braking when the braking time is 0.0s.

Time

Output
Frequency
DC Earaking
Output energy
Voltage
(effective r
Value) _—1
-

1 DC injection
_ ' Braking time
Running !

Time

commar ‘

Fig.6-4 Starting mode 1

dr i v eéisnoDa injection c u

A1.05 Stopping mode 0a 1a 20 00

0: Decto-stop

After receiving the stopping command, the drive reduces
its output frequency according to tbec time, and stops
when the frequency decreases to 0.

1: Coastto-stop

After receiving the stopping command, the drive stops
outputting power immediately and the motor stops under
the effects of mechanical inertia.

2: Decto-stop+DC injection braking

After receiving the stop command, the drive reduces its
output frequency according to the Dec time and starts
DC injection braking when its output frequency reaches
the initial frequency of braking process.

Refer to the introductions of A1.06~A1.09 foreth
functions of DC injection braking.

0.00 60.00Hz
o 0.00HD

A1.06 DC injection braking
initial frequency at stop

A1.07 Injection braking

L 0.00 10.00% 0.009
waiting time at stop

A1.08 DC injection braking

0.0 100.Q 0.0 O
current at stop

A1.09 DC injecion braking

. 0.00 30.00% 0.00%
time at stop

DC injection braking waiting time at stop: The duration
from the time when operating frequency reaches the DC
injection braking initial frequency(A1.06) to the time
when the DC injection braking is applied.

The drive has no output during the waiting time. By
setting waiting time, the current overshoot in the initial
stage of braking can be reduced when the drive drives a
high power motor.

DC injection braking current at stop is a percentage of
dr i v e 6arrent. Ihere ds na@ DC injection braking
when the braking time is 0.0s.




Stop 0 0 0 0 1
Output 1
Fregency Run 1 1 1 0 1
Initial Frequency Table 61 shows the driveds ac
of braking . . ~ N
conditions. A0OO0O means the
Output RRREEEEE Waiting time ilo means the drive start of
Voltage
(RMS value) —rore- Braking Note:
H 3 energy . . .
b 1.A1.10 is only enable i@-wire mode
-~ Braking time 2. If there is a stopping command, the drive will si
Operating first.
comman(Lr\—\—
3. When the function of restart after power failure
) . , enabled, the drive will start in the way of speed track
Fig.6-5 Decto-stop + DC injection braking
Note: mode after power on if it is not siwhed off totally (that
DC injection braking current at stop(A1.08) is a 'S the motor still ru
. AP. OFEFQ),. It will start
percentage value of driveos Tated current.
A1.00 after power on if it is switched off totally (LE
turns off).
Al.10 Restdr after powe| = =
) Oa 10 00
failure
i Al.12 Antireverse runnin .
Al.11 Delay time for resta - - 0a 16 00
_ 0.0 10.0® 0.00 function
after power failure
i : 0: Disabled
A1.10 and Al1.11 decide whether the drive starts
_ _ 1: Enabled
automatically and the delay time for restart when the
drive is switched off and then switched on in different Note:
This function is effective in all control modes.
control modes.
If A1.10 is set to 0, the drive will not run automatically
A1.13 Delay time of run reverse/ R
after restarted. 0 36009 0.0
If A1.10 is set to 1, when the drive is powered on after forward
power failure, it will wait certain time defined by A1.11  1he delay time is the transition time at zero frequency
and then start automatically depending andbrrent when the drive switching its running direction as shown
control mode, the driveosNE:G5@%Ls before power failur

the command state when power on. See Tafile 6

Table 61 Restarting conditions

3-wire )
_ | Status ) 2-wire
Settin Serial | modes
before| Panel modes 1
g of port | 1and
power and 2
Al1.10 2
off : :
Without control command | With
0 Stop 0 0 0 0 0
Run 0 0 0 0 0

Output
frequency

Time

— - e

t1

Fig.6-6 Delay time from reverse running to forward

running or from forward running to reverse running
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Al.14 Switch mode of ru A
B R e 6.3 Group A2
reverse/forward

A2.00 Auxiliary reference

0:Switch when pass OHz 0 50 00
frequency selector

1:Switch when pass starting frequency

0:No auxiliary reference frequency

i Preset frequency only determined by main reference
A1.15 Deecting frequency @ . ]
. 0.00~150.00Hz frequency,auxiliary reference frequency is OHz by
stop
default.

1:Set by All terminal

A1.16 Action voltage o4T:650 750 7200

braking unit 25:320 380 3800 The auxiliary frequency is set by All terminal.
A1.17 Dynamic braking 0a 10 00 2:Set by Al2 terminal
0 Dynamic braking is disabled The auxilary frequency is set by Al2 terminal.
1 Dynamic braking is enabled 3:Set by Al3 terminal
Note: The auxiliary frequency is set by Al3 terminal.

This parameter must be set correctly accordmghe 4:Set by DI (PULSE terminal

actual conditions, otherwise the control performance!N€ auxiliary frequency determined by the frequency of
may be affected. input pulse and can be set only by X7 terminal.

5:Set by outputrequency of process PID.

A1.18 Ratio of working tim

of braking un00 100.Q 0 80.0 O A2.01 Main and auxilian A
working time reference frequend0 30 00
This function is effective for the drive with bui | C2culation

0: 0+0

braking resistor.

Preset frequency=Main+auxiliary.
Note: q y y

. . . f Hz when th larity of
Resisance and power of the braking resistor must beset preset frequency as OHz when the polarity of preset

. . . . . frequency is opposite to main frequency.
taken into consideration when setting this q YIS opp g y

1! ®
parameters.

Preset frequency=Maiauxiliary.

AL19 Mode Select for rest2 oo Set preset frequency as OHz when the polarity of preset
B . . .
after power failure frequency is opposite to main frequency.
2: MAX

0: Current finding mode

. . . . Set the max. absolute value between Main and auxiliar
This mode is suitable for speed tracking under the V/F y

control methodespecially suitable for one VFD to drive €férence frequency as preset frequency.

mutli motors with the speed tracking mode. Set Main reference frequency as preset frequevhen

1: Vector tracking mode the polarity of auxiliary frequency is opposite to main
It is applied to speed tracking for the motor under thefrequency.

vector mode of VFD 3: MIN

2: Depend on the parameter A1.00 Set the min. absolute value between Main and auxiliary

reference frequency as preset frequency.
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Set preset frequency as OHz when the polarity of

auxiliary frequency is oppds to main frequency. A2.05 Interval of Jog operati0.0 100.0$ 0.00

Interval of Jog operation (A2.05) is the interval from the
A2.02 UP/DN rate 0.01~99.99Hz/& 1.000 time when the last Jog operation command is ended to

A2.02 is used to define the change rate of referencéhe time when the nexbg operation command is

frequency that is changed by terminal UP/DNzofg executed.

key. The jog command sent during the interval will not be
executed. If this command exists, until the end of the

A2.03 UP/DN regulatin A interval, will it be executed.
000~111Hb 00CO

control
A2.06 Skip frequency 1 |0.00 300.0HD 0.00HD
A|lB|C|D
A2.07 Range of skip R .
. 0.00 30.00HD 0.00HZO
0-5ave reference fregency after frequencyl
power failure _
1:Mot save reference frequency A2.08 Skip frequency 2 (0.00 300.0HD 0.00H2O
afler power failure A2.09 Range of skip . R
0.00 30.00HD 0.00HZD
0:Hold reference frequency frequency 2
at stop A2.10 Skip f 3[0.00 300.0H® 0.00HD
1:Clear reference frequency Ip frequency L
at stop A2.11 Range of skip - R
0.00 30.00HD 0.00HZD
0-UP/DN time integral enable frequency 3
T'UP/DN speed enable A2.06° A2.11 define the output déquency that will
Note: cause resonant with the load, which should be avoided.

In this manualthere are manlAle clo] Their Therefore, the drive will skip the above frequency as

meanings are as following: shown in Fig. 67. Up to 3 skip frequencies can be set.

4 Adjusted preset
frequency

Skip  [TTotmooereoeeeeoeeeee S
frequency 3'.'.'.'.'.'.'.'.'.'.'.’:::::::::::.’.’.’:9 Skip range 3

A means the thousandds p

means the hundredébs pl

B
C means the tenbdés pl ace
D

means the unitbés place E:(;zuencyz ''''''''''''''''''''' | } Skip range 2
Skip - ::) Skip range 1 Preset
- N Frequency 1 - -~ T frequency
A2.04 Jog operatin{0.01 50.00HZ7 >
frequency 0 5.00H Fig.6-7 Skip frequency and skip range

A2.04 is used to set the jog operating frequency. After setting the parameter of skip frequency, the

Note: outputfrequency of VFD will be adjusted automatically
1. Jog operation can be controlled by pavieKey). to avoid resonant frequency.

PressM key to run and releas®! to stop with stop

method (A1.05).

2. Jog operation can also be controlled by terminals. Set

jog forward and jog reserve function for DI to make jog

operation.
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6.4 Group A3

A3.00 Reference frequency

curve selection

0000 3333+ 00000

0 100.0%0
A3.16 Actual valug
corresponding to the M{0.0% 100.09%
reference of inflection point |5 100.0%©

of curve 4

A3.01 Max reference of cur{A3.03 110.0%
1 0 100.0%
A3.02 Actual valug

0.0% 100.0%
corresponding to the Md .

0 100.0%

reference of curve 1

A3.17 Reference of inflectio -
_ A3.19 A3.16 0.0%0
point 1 of curve 4

A3.03 Min reference of curve

0.0% A3.01d 0.0%0

A3.18
corresponding to

valué
the M

reference ofinflection point 15 0.0%O

Actual

0.0% 100.0%

of curve 4

A3.19 Min reference of curve|0.0% A3. 1% 0.0%))

A3.04 Actual valué

0.0% 100.0%
corresponding to the M R

0 0.0%0
reference of curve 1
A3.05 Max reference of cur{A3.07 110.0%
2 0 100.0%
A3.06 Actual valué

0.0% 100.0%
corresponding to the Ma R

0 100.0%0

reference of curve 2

A3.20
corresponding to

valué
the M

Actual

0.0% 100.0%

O 0.0%0
reference of curve 4

A3.07 Min reference of curve

0.0% A3.056 0.0%)

A3.08 Actual valug )

0.0% 100.0 .
corresponding to the Min R

0 0.0%0
reference of curve 2
A3.09 Max reference of curyA3.11 110.0%
3 O 100.0%
A3.10 Actual valug

0.0% 100.09%
corresponding to the Md ~

0 100.0%

reference of curve 3

A3.11 Min reference of curve

0.0% A3.08 0.0%))

A3.12 Actual viue ;

0.0% 100.0 .
corresponding to the M R

0 0.0%0
reference of curve 3
A3.13 Max reference of cur{A3.15 110.0%
4 o 100.0%
A3.14 Actual valug

0.0% 100.0%
corresponding to the Ma R

0 100.0%
reference of curve 4
A3.15 Reference of inflectio

A3.17 A3.13

point 2 of curvet

Reference frequency signal is filtered and amplified, and
then its rehtionship with the preset frequency is
determined by Curve 1,2,3 or 4. Curve 1 is defined by
A3.01" A3.04.Curve 2 is defined by A3.05
A3.08.Curve 3 is defined by A3.09A3.12.Curve 4 is
defined by A3.13 A3.20. Take preset frequency as
example,positive and gative characteristics are shown

in Fig.68.In Fig.68,the inflection points are set the

same as the corresponding relationship of Min. or Max
reference.
A Preset frequency A Preset frequency
Frax
Fni n Fnax F . Fni n Fnax P
Anin Anax A Anin Anax A
(1) Positive (2 Negative

F Pulse te rminal input A Al1~AI3 terminal input

Fnina Anin  Min. reference Fnaxa Anax Max. reference

Fnax' Freg. corresponding
To Max. frequency

Fnin' Freq. coreesponding
To Min. frequency

Fig.6-8 Freq. corresponding to Min. frequency




Analog input valugA) is apercentage without unit, and 6 A3.14 5.00Hz+A0.08*10Q , set the percentage of

100% corresponds to OV or 20mA. Pulse frequelf)y  frequency that corresponds to the Max. reference

is also a percentage without unit, and 100% correspond®0kHz pulse signal).

to the Max pulse frequency defined by A6.10. 7" A3.15 12-20x10Q = 60.0, ~ the reference of
The time constant of the filter used by the reference faction 2 of curve 4 is actually the percentage of
selector is defineth Group A6. 12kHz to 20kHz(A6.10).

A3.00 is used to select the analog input curve and puls% A3.16 40.00Hz+A0.08*100 ~ set the percentage of

input curve, as show in Fig® . .
P g frequency that corresponds to the reference of inflection

| A | B | C | C | 2 of curve 4 (12kHz pulse signal).

L Al Qurve selection 9" A3.17 8+20%x10Q , 40.0. °~ the reference of
0 Curvel 1 Curve2
2 Cuve3 3 Cuned inflection 1 of curve 4 is actually the percentage of 8kHz
Al2 qu lecti
o e selection to 20kHz(A6.10).
2 Cuve3 3 Cuned 10" A3.18 10.00Hz+A0.08*10Q ~ set the percentage
Al3 Qurve selection
0 Cumet 1 e of frequency that corresponds to the reference of
2 Curve3 3 Curve4 inflection 1 of curve 4 (8kHz).
o Lo Quve selection 11" A3.19 1+20x10Q , 5.0, ~ the Min. reference of
2 Curve3 3 Curve4

curve 4 is actually the percentage of 1kHz to
20kHz(A6.10).
1Z° A3.20 50.00Hz+A0.08*100 ~ set the percentage

Fig.6-9 Frequency curve selection
For example, the requirements are:

1" Use the pulse signal input via terminal to set the .
P g P of frequency that corresponds to the Min. reference

reference frequency; (1kHz pulse signal).

2" Range of input signal frequency:1kHz~20kHz;

Output frequency (%)

3" 1kHz input signal corresponds to 50Hz reference A3.20=100%] -

frequency, and 8kHz input signal corresponds to 10Hz A3.16-80%

reference frequency, 12kHz input signal corresponds to

40Hz reference  frequency,20kHz nput  signal

A3.18=20% |-- : !
corresponds to 5Hz reference frequency. A3.14=10% | i ......i i Pulse signal input
i . 5% 140% : 60% 1100%
According to the above requirements, the parameter A3.19 A3.17 A3.15 A3.13

settings are: Fig.6-10 Rulse signal input 1

1" A0.0Z 4 select pulse input to set the reference If there is no setting of inflection point in the 3rd
frequency. requirement,means to change the requirement as 1kHz
3" A3.00 3000 select curve 4. input signal corresponds to 50Hz reference frequency,
4 A6.10 20.0kHzZ setthe Max. input pulse fregncy  and 20kHz input signal corresponds to 5Hz reference
to 20kHz. frequency.Then we can ts¢he inflection point 1 the

5 A3.13 20+20x10Q , 100.0, ,the maximum same as Min. reference(A3,1A3.19 A3.18 A3.20)

reference of curve 4 is actually the percentage of 20kHandinflection point 2 the same as Max. reference(A3.13
to 20kHz(A6.10). ~ A3.15 A3.14 AS3.16).As shown in Fig4.1.
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Qutput frequency(%)

A3.20=100%f"7

6.5 Group A4

A318

A4.00 Acc/Dec mode 0 18 00

A314=10% | N
A3.16 ;

Pulse signal input

A 3.13=100%
A315

A3.19=5%
A317

Fig.6-11 Pulse signal inpu2

Note:

I If user set the reference of inflectionimio2 of curve

4the same as Max. reference(A3.15=A3.13),then the

drive will force A3.16=A3.14,means the setting of
inflection point 2 is invalid.If reference of inflection

point 2 is the same as reference of inflection point
1(A3.17 ,  A3.15),then iV
A3.18=A3.16,means the setting of inflection point is

the drive force
invalid.If reference of inflection point 1 is the same as
Min. reference(A3.19 A3.17),then the drive will force
A3.20=A3.18,means the setting of Min. reference is
invalid.The setting of curve i$ in the same manner.

2 The range of the actual value that corresponds to th:
reference of curve 1,23 and 4 is Q0
100.Q ,corresponds to torque is 0.0 300.Q ,and

corresponds to frequency, its range is 0.0100.Q .

A3.21 Ch isti lecti -
3 Characteristic selectior 0000 22298 0006

0: Linear Acc/Dec mode
Output frequency increases or decreases according to a
constant rate, as shown in Figl®.

Frequenc

ta

Fig.6-12 Linear Acc/Dec
1: S curve Acc/Dec mode.
The output frequency accelerates and decelerates
according to S curve,as shown in Fig.®

]

| Frequency

max

Time

-~

[¢——t1 ——] 2—
Fig.6-13 S curve Acc/Dec
S curve Acc/Dec mode can smooth acceleration and

deceleration,suitable for application like liftroeyer

of curve belt.
|thousand+hundreds| tens | units | _
A4.01 Acctime 2 0.1' 6000.08 6.090

Characteristic choice of curve 1 _
0: set 0 Hz when frequency < 0 Hz A4.02 Dec time 2 0.1 6000.08 6.0D
1: symmetrical about origin —
2 absolute value A4.03 Acctime 3 0.1 6000.08 6.0¢D
Characteristic choice of curve 2 A4.04 Dec time 3 0.1 60000§ 60@
0: set 0 Hz when frequency < 0 Hz
1 symmetrical about origin A4.05 Acctime 4 0.1 6000.08 6.0
2 absolute value
Characteristic choice of curve 3 A406 Dec time 4 0.1 60000§ 60@

0: set 0 Hz when frequency < 0 Hz

1: symmetrical about @gin
2 absolute value

Characteristic choice of curve 4

0: set 0 Hz when frequency < 0 Hz
1: symmetrical about origin

2 absolute value

Acc time is the time taken for the motor to accekera

from OHz to the maximum frequency (as set in A0.08),
see % in Fig.6-12. Dec time is the time taken for the

motor to decelerate from maximum frequency (A0.08)
to OHz, seeytin Fig.6-12.
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CV100 define three kinds of Acc/Dec time,and the
dr i veods timeded/ cnebe selected by different

frequency

A5.07 ASR1/2 switchin

0" 100.0% 10.0%

combinations of control terminals, refer to the The parameters A5.00A5.07 are only valid for vector
introductions of A6.00~A6.04 for the definitions of

terminals used to select Acc/Dec time.

A4.07 S curve accelerati(

10.0%~50.0% (Acc time)

starting time A4. 07+ B 20.023
A4.08 S curve accelerati 10.0%~70.0% (Acc time
ending time A4. 07+ B 20.023
A4.09 S curve decelerati( 10.0%~50.0% (Dec timg
starting time A4. 09+ B 20.0%3
A4.10 S curve decelerati( 10.0%~70.0% (Dec me)
ending time A4. 09+ A 20.0%3

control mode.

Under vector control mode,it can change the speed

response character of vector control through adjusting

the proportional gain P and igal time | for speed

regulator.

1.The structure of speed regulator (ASR) is shown in

Fig.6-13.In the figure, Kis proportional gain P. Tis

integral time .

Reference

frequency Speed error
-

Kp(1+%§)+

A+

Actual speedT

A4.07~A4.10 is only valid when A4.00 is set as 1 (S
curve Acc/Dec mode),and it

must

make sure

Torque limit

AB.10, A6.11

Reference

torque

Output current +

Filter

Reference
torque offset

Fig.6-13 Speed regulator

A4.07+A4. 08090 %D0%Mg shov+n X/Aen jngegral time is set to 0 (AS5,00° AS.05

Fig.6-14.
i Frequency
A408
Fmaxf----—-p— ==
I
I
!
|
|
i
-~ i
A407 !

A4.09

A410

Time

—

Fig.6-14 Acc/Dec starting time and ending time

6.6 Group A5

A5.00 Speed/Timue| 0:Speed control mode
control mode 1:Torgue control mode
A5.01 ASRIP 0.1 200.® 20.00
A5.02 ASR1I 0.000 10.0008 0.2009
A5.03 ASR1 output filter [0° 80 00

A5.04 ASR2P 0.1 200.® 200

A5.05 ASR2| 0.000 10.0008 0.2009

A5.06 ASR2 output filter

0 85 00

0),then the integrakiinvalid and the speed loop is just a

proportional regulator.

2. Tuning of proportional gain P and integral time | for

speed regulator(ASR).

A

Speed

Proportional gain

#is bigger

command

Speed

\Dropor’[ional gain
is smaller

@

Integral time is smaller

command

Fig.6-14 The relationship between step response and Pl

(b)

Integral time is bigger

parameters of speed regulatagR)

When increasing proportional gain P,it can speed up the

syst embs

dynami c

will become oscillating.

response.
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When decreasing integral time It can speed up the™ Adjust the proportional gain (A5.01) and integral
systembés dynamic 1 espons ¢meBr8.02) whén rdnning & highospeedserard the t h
system wil become overshoot and easily oscillating. system doesnot become osci

Generally, to adjust proportional gain P firstly. The value response is good.
of P can be increased as big as possible if the system agjust the proportional gain (A54 and integral

donot become oscillating . fdiagfs) dhdd Mrihihg al B Eplel,2ehsurd hdn®

make the system with fast response but smallg ystem doesnot become osScil

overshoot.The speed step response curve of Speed'Wh?é‘sponse is good.

set a better value to P and | parameters,is shown iy Get the reference torque current through a delay filter

Fig.6-15.(The speed response curve can be observed %, yhe output of speed regulator.A5.03 and A5.06 are
analog output terminal AO1 and AO2,please refer Oy,q timeconstant of output filter for ASR1 and ASR2.

Group A6)

A5.08 Forward speed lim R
Speed _ 0.0%~+100.0% 100.0%©
in torque control mode

Command

A5.09 Reverse speed lin R
_ 0.0%~+100.0% 100.0%©
in torque control mode

A5.10 Driving torque limit| 0.0%~+300.0% 180.0%

-

Fig.6-15 The step response with better dynamic - — =
A5.11 Braking torque limi| 0.0%~+300.0% 180.0%

performance

Driving torque limit is the torque limit in motoring

Note: .
, o condition.
If the PI parameters are set incorrectly,it will cause ] o o ]
) ~ Braking torque limit is the torque limit in generating
overvoltage fault when the system is accelerated to high

) condition. .
speed quickly(lf the system doesnodt connect extern:
In setting value,100% is <co

braking resistor or braking ujihat is because the .
orque. _ _
energy return under the systemdbs regenerative braki

when the system is dropping after speed overshoot.It can _
Ab.12 Reference torque selectf 0~4 6 00

be avoided by adjusting Pl parameters

0:Digital torque setting

3. The Pl parametersd6 1:AIHj ust ment for speed
regulator(ASR) in the high/low speed niing occasion 2:Al2

To set the switching frequency of ASR (A5.07) if the 3:AI3

system requires fast response in high and low speed:Terminal DI(Pulse) setting

running with load.Generally when the system is running

at a low frequency,user can increase proportional gain [ A5.13 Digial torque

: L -300.0%~+300.0% 0%0
and decrease integral & if user wants to enhance the | setting 0.0%~+300.0% 0

dynamic response.The sequence for adjusting th{"A5 14 Switch point from

. . 0%~+300.0% 100%0
parameters of speed regulator is as following: speed to torque

1" Select a suitable switching frequency( A5.07). A5.15 Delay for switch

0~1000m$® 00
speed and torque




A5.16 Filter for torque - Setting| Function Setting| Function
_ 0~65535m$ 00 :
setting operation
4 Reverse jog . 3-wire operatior
A5.17 ACRP 1" 5000 10000 operation control
A5.18 ACRI 0.5 100.0m%D 80m© 6 External RESET 7 External fault
signal input signal input
A5.17 and A5.18 are the parameters for Pl regulator og External interrup Drive  operation
current loop.Increasing P or decreasing | of current logp signal input prohibit
can speed up the dynamic response of torque.Decreasipg External Stof 11 bC Injection
P or increasing | ~can enkanc&om{n?ﬁg Systemgrgkmgqorgrgapc
X Frequency ram
Note: 12 Coast to stop 13 5
For most applicationghere is no need to adjust the PI up (UP)
parameters of current loop,so the users are suggestedtg Frequency ram 15 Switch to  pang
change these parameters carefully. down (DN) control
Switch to termina
16 17 Reserved
6.7 Group A6 control
_ Main reference Main referenct
A6.00 Multi-function terminal X1 |0° 4106 010 18 _ 19 _
frequency via All frequency via Al2
A6.01 Multi-function terminal X2 (0" 4106 020 - ) . Main  referenc
A6.02 Multi-function terminal X3 [0 410 060 20 eserve frequency via DI
A6.03 Multi-function terminal X4 |0° 41 270 Auxiliary reference
_ 22 i 123 Reserved
A6.04 Multi-function terminal X5 |0° 416 280 frequency invalid
A6.05 Multi-function terminal X6 0" 410 290 24 Reserved 25 Reserved
- - - — 26 Reserved 27 Preset frequency
A6.06 Multi-function terminal X |0° 410 000
28 Preset frequency 229 Preset frequency
A6.07: Reserved .
30 Preset frequency 4{31 Acc/Dec time 1
The functions of multfunction input terminal X1~X7 i
_ _ _ Multi-closed loof
are extensive. You can select functions of X1~X732 Acc/Dec time 2 33

according to your application by setting A6.00~FA.06

reference 1

Multi-closed bop

Multi-closed loof

Refer to Table 4. 34 35
reference 2 reference 3
Note: -
Multi-closed looy .
Can not set the same function for differmrminals. For |36 37 Forward prohibit
A reference 4
example, if X1 is set as forward functioi®10, then the — —
P 38 Reverse prohibit |39 Acc/Dec prohibit
others terminals can not be set as the same function. -
Switch spee
Process closed log
40 hibit 41 control and torqu
- . . prohibi
Table 61 Multi-function selection control
Setting| Function Setting| Function
0 No function 1 Forward
2 Reverse 3 Forward jog
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Setting| Function Setting Function This stopping command is active in all control

modes.When terminal 35 is enabled, the drive will stop
in the mode defined in A1.05.

11: DC injection braking command.

Main frequency

42 switch to digital 43 PLC pause

setting
If the setting is 11, the terminal can be used to perform
44 PLC prohibit 45 PLC stop memon DC injection braking to the motor that is running so as to
clear . .
realize the emergent stop and accurate location of the
46 Swing input a7 Swing reset

motor. Initial braking frequency, braking delay &émrand

Introductions to functions listed in Tablel6 braking current are defined by A1.06~A1.08. Braking

1. Forward. time is the greater value between A1.09 and the effective

2: Reverse. continuous time defined by this control terminal.

3~4: Forward/reverse jog operation. 12: Coast to stop.

They are used jog control of terminal control mate ¢ 10 etting is 12, the function of the terminal is the
jog operation frequency,jog interval and jog Acc/Dec
time are defined by A2.04~A2.05,A4.05~A4.06.

5: 3-wire operation control.

same with thidefined by A1.05. It is convenient for
remote control.
13~14: Frequency ramp UP/DN.

They are used in operation control of terminal control If the setting is 13~14, the terminal can be used to

mode.Refer to A6.09.
6: External RESET signal input.

increase or decrease frequency. Its function is the same

with z andg keys on the panel, which enables remote

The drive can beeset via this terminal when the drive control This terminal is enabled when A0.02=0 and

has a fault. The function of this terminal is the same WIthA0.04:1' Increase or decrease rate is determined by
that ofRSTon the panel. A2 02 and A2.03.

7: External fault signal input. 15: Switch to panel control.

If the setting is 7, the fault signal of external equmentlt is used to set the control mode as panel control.

can be input via the terminal, whichdonvenient for the 16:Switch to terminal control

drive to monitor the external equipment. Once the drlvelt is used to set the controlae as terminal control.

receives the fault signal 17:F3e§ervev(‘§.' 'l display AEO0150.
8: External interrupt signal input 18: Main reference frequency via All

If the setting is 8, the terminal is used to cut off the 19: Main reference frequency via Al2

output and the drive operates atazérequency when 20: Main reference frequency via Al3

the terminal is enabled. If the terminal is disabled, the21: Main reference frequency via DI

drive will start on automatically and continue the Main reference frequency will switch to set via

Operation. Al1,AI2,AI3 or DI whenthe terminal activate.

9: Drive operation prohibit. 22: Auxiliary reference frequency invalid.

If terminal is enabled, the drive that is operating will Auxiliary reference frequency is invalid when the

coast to stop and is prohibitéal restart. This function is terminal activate.

mainly used in application with requirements of safety23~26, Reserved
protection. 27~30: Preset frequency selection.

10: External stop command. Up to 15 speed references can be set through different




ON/OFF combiations of these terminals K4,K3,K2 and N

K1. Refer to Group CO to set the value of Preset Output frequency

frequency.

Table 62 On/Off combinations of terminals

K4 | K3 K2 K1 Frequency setting Common

(perating | SPeed 1
Common operating frequency :
OFF | OFF| OFF | OFF Commo
frequency commar| —
OFF | OFF| OFF | ON | Preset frequency] ) mEpEnN
OFF |OFF| ON | OFF | Preset frequency | K, o L
- L
OFF | OFF| ON | ON | Preset frequency ! Ks

K

OFF | ON | OFF | OFF | Preset frequency 4
OFF| ON | OFF | ON | Presetfrequency

Fig.6-16 Multi-step speed operation

OFF | ON | ON | OFF | Preset frequency 31" 32: Acc/Dec time selection

OFF | ON | ON | ON | Preset frequency | Table 63 Acc/Dec time selection

ON | OFF| OFF | OFF | Preset frequency ¢ Terminal 2 | Terminall| Acc/Dec time selection
ON | OFF| OFF | ON | Presefrequency 9 OFF OFF Acc time 1/Dec time 1

ON |OFF| ON | OFF [Preset frequency 1 S ON Acc time 2/Dec time 2

ON [OFF| ON | ON [Presetfrequency 1 ON OFF Acc time 3/Dec time 3

ON | ON | OFF | OFF [Preset frequency 1 ON ON Acc time 4/Dec time 4

ON | ON | OFF | ON | Presetfrequency 1

ON | ON | ON | OFF |Preset frequency 1 Through the On/Off combiri@ns of terminal 1and 2,

Acc/Dec time 1~4 can be selected.

ON | ON | ON ON | Preset frequency 1

The frequency references will be usednultiple speed
operation . Following is an example:

Definitions of terminals X1, X2,X3and X4 as following:
After setting A6.00 to 27, A6.01 to 28 and A6.03 to 30,
terminals X1~X4 can be used in multiple speed

operation, as shown in Fig-16.
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33 36: Multi-voltage setting in closed loop

Table 64 On/Off combinations for voltage selection

K4 K3 K2 K1 \oltage setting

Determined by
OFF | OFF | OFF | OFF

C1.01

Preset closéoop
OFF | OFF | OFF ON

reference 1

Preset closéoop
OFF | OFF ON OFF

reference 2

Preset closéoop
OFF | OFF ON ON

reference 3

Preset closéoop
OFF ON OFF | OFF

reference 4

Preset closéoop
OFF ON OFF ON

reference 5

Preset closéoop
OFF ON ON OFF

referene 6

Preset closéoop
OFF ON ON ON

reference 7

Preset closéoop
ON OFF | OFF | OFF

reference 8

Preset closéoop
ON OFF | OFF ON

reference 9

Preset closéoop
ON OFF ON OFF

reference 10

Preset closéoop
ON OFF ON ON

reference 11

Preset closloop
ON ON OFF | OFF

reference 12

Preset closéoop
ON ON OFF ON

reference 13

Preset closéoop
ON ON ON OFF

reference 14

Preset closéoop
ON ON ON ON

reference 15

37: Forward prohibit.

The drive will coast to stop if the terminal activate when
running forward.If the terminal activate before the drive
run forward,the drive will run in OHz.

38:Reverse prohibit.

The drive will coast to stop if the terminal activate when
running reverse.If the terinal activate before the drive
run reverse,the drive will run in OHz.

39: Acc/Dec prohibit

If the setting is 15, the terminal can make the motor
operate at present speed without being influenced by
external signal (except stopping command).

40: Processlosed loop prohibit

Forbid process closed loop control.

41: Switch speed control and torque control

Switch speed control mode and torque control mode.
42: Main frequency switch to digital setting

Switch the main frequency selector to digital setting.
43:ALC pause

Pause PLC function control.

44: PLC prohibit

Forbid PLC function running.

45:PLC stop memory clear

Clear the memory which store the steps before PLC
function stop.

46:Swing input

When this signal is valid,the drive will start swing
operation.Thisfunction is only valid when the swing
operation mode is set as 1.

47:Swing reset

When this signal is valid,it will clear swing status
information.When this signal is invalid,the drive will

start swing function again.

A6.08 Terminal filter |0° 500m® 10m<

Refer to C1.19~C1.33 to set

closeloop reference.

A6.08 is used to set the time of filter for input

terminals.When the state of input terminals change, it

the value of Preset

must keep the state for the filter time,or the new state

wonot be valid.




A6.09 Terminal control mod

selection

0 35 00

This parametereafines four operating modes controlled

by external terminals.

0: 2wire operating mode 1

k3

k

Running Command

Stop

Run reverse

Run forward

o= o

0
0
1
1

Stop

Fig.6-17 2wire operating mode 1

1: 2-wire operating mode 2

Running Command

Stop

Stop

Run forward

= =lo|l o

Run reverse

Fig.6-18 2wire operating mode 2

2: 3-wire operating mode 1

Where:

Fig.6-19 3-wire operating mode 1

SB1: Stop button
SB2: Run forward button

SB3: Run reverse button

Terminal Xi is the multfunction input terminal of

X1~X7.At this time, the function of this terminal should

be defined

3: 3wire operation mode 2

Running direction

Forward

Reverse

Fig.6-20 3wire operation mode 2

P24 FV100

Where:

SB1: Stop button

SB2: Run button

Terminal Xf, Xr, Xi is the multifunction input terminal

of X1~X7. At this time, the function of this terminal
should be defined as No(Forward) No.2(Reverse)
No.5 function(3-wire operation). First, set the key SB1
in normal close status to make this function(B
operation mode 2) enable. Second, press the key SB2
once to give Xf a pulse sign¢— L_ ) then the running
direction is forward, at this moment, the key K is in
normal gen status. Last but not least, make the key K in
normal close status, then the running direction will be
reverse. Just need to switch the status of key K, will the

direction be changed.

A6.10 Max. frequency (@ R .
, 0.1 100.0kHD 10kHzO
input pulse

This paramter is used to set the max. frequency of input

pulse when X7 is defined as pulse input.

A6.11 Center point of pulg R
0" 20 00

setting selection

This parameter defines different modes of center point
when X7 is defined as pulse input.
0: No center point.Ashown in Fig.e21.

A Correspondin
value

»

0 A6.10 Frequenc

as -wWior.e& dpenrcatiiomn @.f F§e21 No center point mode

All the corresponding values of pulse input frequency

are positive.




1: Center point mode 1.

A Corresponding
value

» Frequenc
0

Fig.6-22 Center point mode 1
There is a center poirih pulse input.The value of the

center point is a half of max.frequency of input

A6 .

logic

13 defines the input te
Positive logic: Terminal Xi is enabled if it is connected

to the common terminal;

Negative logic: Terminal Xi is disabled if it is connected

to the common terminal;

If the bit is set at 0, it means positive logic; if set at 1, it
means negative logic.

For example:

If X1~X4 are required to be positive logic,and X5~X7

are required to be negative logic,then the settings are as

pulse(A6.10).The corresponding value is positive when

the input pulse frequency is less than center point.
2: Center point mode 2.
There is a center point in pulse input.Wedue of the

center point is a half of max.frequency of input

pulse(A6.10).The corresponding value is positive when

following:
Logic status of X4~X1 is 0000, and thex value is 0.
Logic status of X7~X5 is 111, and the hex value is 7.
S0 A6.13 should be set as 70. Refer to Takle 6

Table 65 Conversion of binary code and hex value

the input pulse frequency is greater than center point.

Binary settings Hex value

ACorresponding

BIT3 [ BIT2 | BITL | BITO | (Displaying of LED)

value

0 0 0 0 0

»

0 A6.10  A6.10
2

Frequenc

Fig.6-23 Center point mode 2

A6.12 Filter of pulse inpt  {0.00 10.00& 0.05©

This parameter defines the filter time of pulse input.The

bigger of the filter time,the slower of the frequency

changing rate of pulse input.

A6 . 13 |l nput

00 FFHd 00HO

positive and negative logic

R R R R R R P P O O O O Of O ©
| P R P O O O O k| |l Kkl k| O o o
| k| O O k| k| O O k| Frl O O rl Kl o
R O k|l O k| O k|l O] k| O k| O k|l O
Tl m| 9O O @ > © o N o g M wl N

BITO : positive/negative logic of X1
BIT1: positive/negative logic of X2
BIT2: positive/negative logic of X3
BIT3 : positive/negative logic of X4

BITO : positive/negative logic of X5
BIT1: positive/negative logic of X6
BIT2: positive/negative logic of X7
BIT3: reserved

Fig.62 4 t er miive and Begatiye gci t

Note:

Factory setting of all the terminals is positive logic.

r



A6.14 Bidirection opercollecor

output terminal Y1

0 20 00

A6.15 Reserved

A6.16 Output functions of relay R1

0 20m 160

A6.17 Reserved

Refer to chapter 3 for the output characteristics of Y1

that are bidirection opercollector output terminal and

t he

functions of the above 2 terminals. One function can be4

rel ayos

selected repeatedly.

Table 66 Functions of output terminals

Setting Function Setting Function
0 Drive running 1 Frequency arriving
signal (RUN) signal (FAR)
Frequency
) detection 3 Frequency detectio
threshold threshold (FDT2)
(FDT1)
Low voltage
4 Reserved 5 ]
lock-up signal (LU)
External
5 stopping ; High limit of
command frequency (FHL)
(EXT)
Lower limit of
8 frequency 9 Zerospeed running
(FLL)
10 Reserved 11 Reserved
PLC running )
o PLC running cycle
12 step finish 13 o ]
) finish signal
signal
14 Swing limit 15 | Drive ready (RDY)
16 Drive fails 17 Reserved
18 Reserved 19 Torque limiting
Drive running
20

forward/reverse

The instructions of the functions in Table66as

following:

0: Drive running signal (RUN)

When the drive is in operating status, there will be

running indication signal output by this terminal.

1: Frequency arriving signal (FAR)

See A6.19.

2: Frequency detection threshold (FDT1)

See A6.20~A6.21.

3: Frequency dection threshold (FDT2)

0 ule 56 tshows ettiemi>Re4'P-227A623

: Reserved.

5: Low voltage lockup signal (LU)

The terminal outputs the indicating signal if the DC bus
voltage is lower than the low voltage limit, and the LED
iP.

di spl ays

oFFO.

6: External stopping command (EXT)

The terminal outputs the indicating signal if the drive

outputs tripping signal caused by external fault (E015).

7: High limit of frequency (FHL)

The terminal outputs the indicating signal if the preset

frequency is higher than upper limit of frequency &me

operating frequency reaches the upper limit of

frequency.

8: Lower limit of frequency (FLL)

The terminal outputs the indicating signal if the preset

frequency is higher than lower limit of frequency and the

operating frequency
frequency.

9: Zeraspeed running
The

output frequency is 0 and the drive is in operating status.

10~11:Reserved.

ter mi nal

reaches the lower

out puts

12: PLC running step finish signal

lirmtf

t he

In PLC running mode,when it finishes the curraepgt

will output signal(Single pulse with width 500ms).

13: PLC running cycle finish signal

In PLC running mode,when it finishes one cycle, it will

output signal(Single pulse with width 500ms).

14. Swing limit

In Swing mode,if the swing frequency is highthan

upper limit or lower than lower limit,then it will output a

signal.

5C
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15: drive ready (RDY)

If RDY signal is output, it means the drive has no fault,
its DC bus voltage is normal and it can receive starting
command.

16: Drive fails

The terminal outpts the indicating signal if the drive
has faults.

17~18:Reserved.

19:Torque limiting

——————— T 1/2
‘ detecting range

= Time

Fig.6-26 Frequency arriving signal

The terminal outputs the indicating signal if the torque

A6.20 FDT1 level

0.00 300.0HD 50.00HD

reach drive torque limit or brake torque limit.

A6.21 FDT1 lag

0.00 300.0HD 1.00HD

20:Drive running forward/reverse

A6.22 FDT2 level

0.00 300.0HD 25.00HD

The terminal outputs the indicagj signal according to

A6.23 FDT2 lag

0.00 300.0HD 1.0HzO

the driveds current

A6. 18

positive and negative logic

Out put . -
00" 1FHOG 00HO

runni R0 GAbélqua[cérn(bIQment to the No.2 function in
Table 66. A6.22 A6.23 is a complement to the No.3
function in Table &. Their functions are the same.Take
A6.20° A6.21 for example:

out put fr

l ogi c

e and

[alBlclp] When the driveds
BITO ; positive/negative logic of Y1 . L .
BIT1: reserved preset frequesy (FDT1 level), it outputs an indicating
BIT2: positive/negative logic of R1 i | il i f [ i
BIT3  recerved signal until its output frequency drops below a certain
[BITO: positive/negative logic of Y2 | frequency of FDT1 level (FDT1 lewdIDT1 lag), as
Fig625 Out put terminal 6s p®heWwniniFig.87.and negati ve
A6. 18 defines t he out put t Output v
. . frequency
negative logic . ‘ |
Positive logic: Terminal is enabled if it is connected to FDT1 level — FDT1 lag
the common terminal; T
Negative logic: Terminal is disabled ifis connected Time
to the common terminal; v :
If the bit is set at 0, it means positive logic; if set at 1, it ’7
means negative logic. Time
Fig.6-27 FDT level
A6.19 Frequency arrivin - R
_ 0.00 300.0HD 2.50HO
signal (FAR)
As shown in Fig. € 6 , if the driveds output frequency i s

within the detecting range of preset frequency, a pulse

signal will be output.
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A6.24 Virtual terminal settind 0" 007FHD 00hD Setting | Function Range
62 Al2 Voltage " 10V 10V
lc|D
63 AlI3 Voltage - 10V 10V
L BITO: X1 valid
BIT1: X2 valid 64 DI pulse input 0" 100KHz
BIT2: X3 valid 5
BIT3: X4 valid 65 ercentage 9 1 4095
host computer
BIT4: X5 valid
BITS- X6 vald 66~88 | Reserved Reserved
BIT6: X7 valid
A6.26 Max. output puls - .
0.1 100kHZ 10.00
frequency

AB.25 Y2 teminal output 0" 100 0000 This parameter defines the permissible maximum pulse

0~50: Y2 is used as Y terminal output,its function is thefrequency of Y2
same as Table-6.
51~88: Y2 function.

A6.27 Center point co. 25 00
Pulse frequency frequency of Y2:(Max. pulse output pulse output selection 0

frequency(Defined in A6.26). This parameter defines different center point mode of Y2

The linear relationship between the displaying raamug pulse output.

the output values of Y2 is shown as Tabie. 6 0 No center point. Shown as following figure:

Table 67 Displaying range of Y2 terminal A Corresponding
Setting | Function Range value
0 ° Max. output | -
51 Output frequency,
frequency
0 - Max.  output ] 3
52 Preset frequency P 0 AB.28 Frequency
frequency
- Fig.6-28 No center point mode
Preset frequenc] O Max.  outpu
53 All the corresponding value of pulse output

(After Acc/Dec) | frequency i,
Frequency are positive.

54 Motor speed 0" Max. speed 1:Center point mode 1.Shown as following figure.

Output currenf 0" 2 t i mes A .
55 Corresponding

lei rated current value

Output currenf0" 3 t i mes

56 >
lem rated current 0 A6 . A%S'ZS Frequency
2 |
003 times (N
57 Output torque
rated torque
| 0 1.2 times Fig.6-29 Center point mode 1
58 Output voltage . Lo
ratedvoltage There is a center point in pulse outplie value of the
60 Bus voltage 0 800V cent point is a half of max. output pulse frequency
(A6.26).The corresponding value is positive when the
61 All Voltage ©10vT 10v

output pulse frequency is less than center point.
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2: Center point mode 2

There is a center point in pulse output.The value of th

cener point is a half of max. output pulse frequency

(A6.26).The corresponding value is positive when th

input pulse frequency is greater than center point.

A Corresponding
value

»

JAG26
2

A 6.26  Frequency

Fig.6-30 Center point mode 2

A6.28 Functions of termin

AO1

0 360 00

A6.29 Functions of termin

AO2

0 360 00

Refer to section 4.2 for the output characteristics of AO
and AO2.
The relationship between the displaying range and the
output values oAO1 and AO2 is shown as Table36

Table 68 Displaying range of Analog outpu

Setting | Function Range
0 No function No function
1 Output frequency |0 Max. output frequency
2 Preset frequency |0° Max. output frequency
Preset frequeng
3 R 0" Max. output frequency
After Acc/DeC
4 Motor speed 0" Max. speed
0 2timesd dr i v
5 Output current
rated current
02 times of
6 Output current
rated current
003 times of
7 Output torque
rated torque
8 Output torqud0 "~ 3 ti mes
current rated torque
9 Output voltage 01.2 times

Setting | Function Range

e rated voltage

10 Bus voltag 0 8oov

11 All 0" Max. analog input

12 Al2 0" Max. analog input

13 Al3 0 10V

14 DI pulse input 0" Max. pulse input
Others | Reserved Reserved

Noté

The external resistor is

when AO output current signal.

A6.30 Gain of AO1

A6.31 Zero offset calibratiq
of AO1
1For the analog output AO1 and AO2,adjust the gain if

0.0 200.Q ® 100.0%0

100.0 100.0% 0.0%0

user need to change the display range or calibrate the
gauge oultfit error.

100% of zero offset of analog output is correspogdo

the maximum output (10V or 20mA).Take output
voltage for example,the relationship between the value
before adjustment and with after adjustment is as
following:

AO output value (Gain of AO)x(value before

adjustment) (Zero offset calibration)x10V

The relationship curve between analog output and gain
and between analog output and zero offset calibration
are as Fig.®1 and Fig.632.

A value after adjustment(V)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

A 6.30=200% b
17 Tp 6.30=1009

10 | 5 110

Value before adjustment(V)

Fig.6-31 Relationship curve between analog

output and gain
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,,,,,,,,,,,,,,,,,,

A6. 31=509

" 10

b Value after adjustment(V)

7 s p6.31=0

s 1 10

>

Value before adjus tment(V)

Fig.6-32 The relationship curve between analog

output and zero offset

Note:

The parameters of gain and zero offset calibration affec

the

analog output all the time when it is changing.

A6.32 Gain of AO2

0.0 200.Q ® 100.Q O

A6.33 Zero

offsel
calibration of AO2

100.0 100.Q ® 0.0, O

The functions of analog output AO2 are totally the sam

as AO1.

A6.34 Al filter

0.01 10.00% 0.050

A6.35 Al2 filter

0.01 10.00% 0.050

A6.36 Al3 filter

0.01 10.00% 0.050

A6.34" A6.36 define the time constant of Al filter.The

longer the filter time,the stronger the aintierference

input terminal or the analog input terminal is connected

to GND.

A6.38 Al1 gain

0.00 200.00%
0 110.00%

A6.39 Al2 gain

0.00 200.00%
0 110.00%

A6.40 AlI3 gain

0.00 200.00%
o 110.00%6

Al gain is used for the relationship between analog input

and internal value.When increasing the Al gain,then the

corresponding internalalue will be increased.When

value will be decreased. Take All for example, if the

t . . . .
decreasing the Al gain,then the corresponding internal

input All is 10V but detecting value of All is 8V,
increasing the Al1 gain can make it to 10V.

6.8 Group A7

A7.00 PGtype

0 35 00

his parameter defines the type of encoder.

0 ABZ incremental type
1 UVW incremental type

2" 3 Reserved.

revolution of PG

A7.01 Number of pulses p

0 1000 2048

A7.01 is used to set the number of pulses per revolution

ability,but the response will become slower.The shorterof pG(PPR).

the filter

time,the

faster the

antrinterference ability will become weaker

A6.37 Analog input zero offset

calibration

0~16 00

0: Disable
1: Enable

Note:

Before the analog input zero offset calibration is

response,but  the gie-

A7.01 mus be set correctly when the drive run with

speed

sensor

or the motor

A7.02 Direction of PG

0 15 00

0 Aphase lead B phase

A phase lead B phase when motor run forward.B phase

B phase lead A phase

lead A phase when motor run reweit the direction

which decided by the wiring sequence between interface

board and PG is the same as the direction which decided

enable,it needs to make sure there is no wiring in analog
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by the wiring sequence between drive and motor,then se/ 4 [ 8| ¢ |

this parameter as 0 (Forwards),or set it as 1 (Reverse). Aiclion serection for under-voltage fault indicafion

1:Enable.

By changing lis parameter,the user can change the

Action selection for auto reset interval fault indication

direction without rewiring. T Enable.

Selection for fault locked function
0:Disable
1:Enable

A7.03 Encoder signal filte . . : :
O' 99HO 30HO Selection for over-load fault indication

0:Disable
number 1:Enable

This parameter defines the filter number of feedback

speed. A8.01 Fault masking selection {0 2222H 20000

A B| C|D

Communication fault masking selection

0:Disable Stop when fault happen

1:Disable Continue operating when fault happen
2:Enable.

‘ High-speed filter number ‘

|alB|c|D]
¥ Relay fault masking selection
| Low-speed filter number | 0:Disable Stop when fault happen

1:Disable Continue operating when fault happen
Increase the lovepeed filter number if there is current 2 Enable.

. . EEPROM fault masking selection
noise when running at low speed,or decrease th 0:Disable.Stop when fault happen
1:Disable.Continue operating when fault happen

low-s peed filter number t o« 2 Enable. ;

I Reserved. |

response.

A8.02 Fault masking selection {0 2222Hd 0000

A7.04 PG disconndon| - A Al BlcC|D
i . O 1033 OO Open phase fault masking selection for input
detecting time 0:Disable Stop when fault happen

1:Disable Continue operating when fault happen
Z2:Enable

This parameter defines the continuous detecting time for

Open phase fault masking selection for output

i i 0:Disable.Stop when fault happen
dlsconnectlon faUIt Of PG 1:Disable. Continue operating when fault happen
ZEnable
When set A7.04 to O0,then t
diSCOﬂneCtion and the fault E025 |s mask”"]g Fault masking selaction for over limit of deviation of the spzad

0: Disabla. Stop when fault happen

1: Dissbla. Continus opemting when fault happen
1: Enable.

A7.05 Reduction rate of

0.001~65.535 1.000

motor and emder Fault maszking selaction for modula’s MDVH]LHI(EUIU

0:Disable. Stop when fault happan

This parameter should be set to 1 when the encoder |

1:Disable. Continue operating when fault happsn

connected to the motor axis directly.Or if there is 2:Ensbls.

reduction rate between motor axis and encoder,then

please set this parameter according to the actualA Attention

Please set the fault masking selection
function carefully,or it may causeonse accident,bodily

injury and property damage.
6.9 Group A8 Jury and property camag

situation.

A8.00 Protective action of rel§0° 1111Hb 00000




A8.03 Motor overload protectiq =~ = = 0.1" 999.9A0 dependent o
Oa 1a 20 10 b0.02 Rated current

mode selection drived® model

0: Disabled
The overload protection is disabled. Be careful to us|P0.03 Rated frequency

this function because the drive will not protect the moto

1.00° 300.00H dependen

on driv@oés mo

b0.04 Number of .
when overload ocas. 2" 240 40

polarities of motor

b0.05 Rated speed 0" 60000RPM 1440RPMO

1: Common motor (with low speed compensation)
Since the cooling effects of common motor deteriorate
at low speed (below 30HZNESE PATHBELFBS vl rUnSe€ald T

protecting threshold should be lowered, which is called!n Order to ensure the control performance, please set
b0O.00~b0.05 with reference

nameplate.

low speed compensation.

2. Variable frequency wtor (without low speed

compensationYhe cooling effects of variable frequency Note:
motorisnoa f f ect ed by the motolrhees dWeOd 0SsoPPWRI spehqu! d

compensation is not necessary. drive.Generally the motr 6s power is al
lower than that of the drive by 20% or bigger by 10%,

A8.04 Auto reset imes 10° 10® 00 otherwise the control performance cannot be ensured.

A8.05 Reset interval |2.0 20.0® 5.0

[ 0.00 50.0Q 0 dependen
Auto reset function can reset the fault in preset times ang 209 (RESHETEG Q P

0 . -] A
interval. When A8.04 is Sstator/oRl on driveas m res
disabled and the protective device will be activated in|b0.07 Leakage 0.00 50.0Q 0 depeneént
case of fault. inductance %XI on driv@ads n
Note: b0.08 Resistance of  |0.00 50.0Q & dependen
The IGBT potection (E010) and external equipment |rotor %R2 on driv®oés
fault (E015) cannot be reset automatically. 60.09 Exciting 0.0 2000.Q © dependen

inductance %Xm on driv@ads n
A8.06 Fault locking =

. . 0" 1o 00 b0.10 Current without |0.1 999.9A0 dependent

function selection. )
O:Disable. load 10 o @i vevs G
1:Enable. See Fig. 633 for theabove parameters.
R, iXq1 Ry Xz
o2 —WW—
- . -
6.10 Group b0 . -
: P 0 jL—SR
1 s 2
0.4 999.9kWb dependent o |Ol X
b0.00 Rated power R "
dri vedE model o
O-rated vltage of drive Fig.633 Motor ds equival ent
b0.01Rated voltage |0 dependent In Fig. 633, R1, X1l, R2, X2I, Xm and 10 represent
modeD st atroersGsst ance, statordés | ec
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resistance, rotoros | e alleforg &starting mwkwning ab0.00e ,b0.05" XVbent i n g
inductance and current without load pestively. The  starting autt uni ng to a standstil

setting of b0.07 is the sudxsiodt S @d 01 %R 1) eRKraambteohel oNsd U
and rotoro6s inductance. leakage inductance (%X1) will be detected and written

The settings of b0.06 ~b0.09 are all percentage valuego .06 b0.07 and b0.08 automatically.

calculated by the formula below: 2: Rotating autduning

GR=L31006 Values on the motords namepl
V /({33 1) ~
before starting auttuning b0.00" b0.05" .When

R: Statoros resistance Oslrartingraoréta(ﬂnrg l%(}stuninrg,‘athse imSt(;r R ri‘hcst‘:?indstﬁl hat

converted to the rotor o6s §1j§|teds at first and the st

V- Rated voltage; resistance (%R2) and the leakage inductance (%X1) will

l: Motoros rated current be detected, and then the motor will start rotating,

Formula used for calculating inductance (IeakageexCiting inductance (%Xm and 10 will be detectéd.

inductance or exciting inductance): the above parameters will be savedbih0& b0.07%

¢ X = ge710Q b0.0& b0.09 and b0.10 ically.Aft i
v (Y32 1) - : .09 an .10 automatically.After attming,
X: sum of rots 6 s |l eakage i ndu cbto'g5nW(I:”ge Seét(r)] %autogn?tlga{lyb r 6s
. Auto-tuni X " .
|l eakage inductance (corcbhavePt?tlénwgpgo%edursestatoros side)

exciting inductance based on base frequency. 1). A0.13(Torque boost of motor 1) is suggested to set
as 0.
2). Set the parameters b0.qRated power),b0.01
a(l;eaéed V%Iteg%, ibq.og E)Rre\t%d, currerr)lq,bg.(? éReated S

frequency), b0.04 (Number of polarities of motor ) and

V: Rated voltage;

o Mot or 6s rated current
| f motor 6s parameters
b0.06~b0.09 to the valueslcalated according to the

above formula. b0.10 is the motor current without

et

b0.05(Rated speed) correctly;

. . 3). Set the parameter A0.10 correctly.The setting value
load,the user can set this parameter directly. ) P y g

. . of AOQ0. 10 candét be | ower thar
If the drive performs autb uni ng of motor 0S

parameters,the results will be written to b0.06~b0.104)' Remove the load from tieotor and check the

automatically.After motor power (B00) is changed, the Safety when set the parameter b0.11 as 2.
5). Set b0.11 to 1 or 2, preBNTER, and then press

drive will change b0.02~b0.10 accordingly(b0.01 is the
RUN to start auteuning;

rated voltage of motor,user need to set this parameter by
6). Wher] the operatinﬁ LED tLhrns off, that means the
value 0 the mot or oS

manual according to t he
autotuning is over.
nameplate.)
3:Reserved.
b0.11 Autetuning 0 35 00 Note:
1.When setting b0.11to 2, Acc/Dec time can be

0: Autotuning is disabled ) . )
] ) ) increased if ovecurrent or ovewroltage fault occurs in
1: Statimary autetuning (Start autduning to a )
the autetuning process;

. 2. When setting bO0.11 to 2,
Values on the motordés nameplate must be input correc
removed first before starting rotating atitming;

standstill motor)
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3. The motor must be in standstill statusfdre starting  Note:
the autetuning, otherwise the autoning cannot be |1 f t he motor és ratedoftherr en
executed normally; drive, mot or 6s overl oad protect

4. In some applications, for example, the motor cannotsetting b0.12.

break away from the load or if you have no special

requirement on motords ¢ {b0.13 Oscillation inhibitio] - can
0 255 100

select stabnary autetuning. You can also give up the |coefficient

autotuning. At this time, please input the values on theAdjust this parameter can prevent motor oscillation
mot or 6s namepl ate corr ect hendrive using V/F control.

5. If the autetuning cannot be applied and the correct

mot or 6s parameters are availabl e, the user should i
the vaueson the motoros natdbGOURDL correctiy

(b0.00~b0.05), and then input the calculated value
(b0.06~b0.10)Be sure to set the parameters correctly.

b1.00 V/F curve setting  [0" 30 00

b1.01 V/F frequency valy

6. If autotuning is not successful, the drive will alarm b1.03 A0.08 0.00HD
F3 of motor 1

and display fault code E024.
b1.02 V/F voltage value V|

b1.04 100.Q d 0.0, O

of motor 1
) 0 : 0
bo.12 Mot or ¢20.0% 110.0%| 15703 VIF frequency vall LS (LA GG
protection coefficient 0 100.0% F2 of motor 1 . . |

In order to apply effective overload protection to[p1 04 V/F voltage value

differentkinds of motors, the Max. output current of the | of motor 1 b1.06 b1.02 0.0. O

drive should be adjusted as shown in Fig46 b1.05 V/F frequency vall A
N 0.00 b1.03 0.00HO
Current F1 of motor 1

80% i b1.06 V/F voltage value V

200%) - - - (™ ! of motor 1

0.0 b1.0H 0.0, O

This group of parasters define the V/F setting modes
Motor overload . . .
protective of FV100 so as to satisfy the requirements of different
: coefficient

160% |« comeeen ; loads. 3 preset curves and one wifined curve can

be selected according to the setting of b1.00.

- - If b1.00 is set to 1, a-@rder curve is selected, as shown
Tmin Time
in Fg 6-35 as curve 1;

Fig634 Mot or 6s overl oad pr ection coefficient
If b1. OO is set to 2, a 1-@rder curve Is selected, as

This par ameter can be set accor dlng t o t he user os
shown in Fig. 635 as curve 2;

requirementin the same conditiorset b0.12 to a lower _
If b1.00 is set to 3, a 1-@der curve is selected, as

value if the user need fast protection for overload of o
shown in Fig. 635 as curve 3;

motor,otherwiseset it to a bigger value. . )
The above curves are suitable for the variattque

loads sich as fan & pumps. You can select the curves

according to the actual load so as to achieve best

energysaving effects.
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Output b1.08 AVR function 0 20 10
voltage(V)

Vimax

------------------------- . 0: Disable
: 1: Enable all the time
2: Disabled in Dec process
0 AVR means automatic voltage regulation.
! The function can regulate the output voltage and make it

constant. Therefore, generally AVR function showdd b

0 : enabled, especially when the input voltage is higher than
Fb  Output frequency(Hz)

the rated voltage.
Vmax: Max output voltage ] ) o
Fb: Basic operating frequency A0.12 In Decto-stop process, if AVR function is disabled, the
Fig.6-35 Torquereducing curve Dec time is short but the operating current is big. If AVR
If b1.00 is set to O, you can define V/F curve via fynction is enabled all the time, the motor decelerates

b1.01~b1.06, as shown in Fig:36. The V/F curve @&  gteagly, the operating current is small but the Dec time
be defined by connecting 3 points of (V1,F1), (V2,F2) g prolonged.

and (V3, F3), to adapt to special load characteristics.

Default V/F curve set by factory is a direct line as show [p7 99 VF Output Voltage
- . 0~3
in Fig. 635 as curve 0. Selection
Voltage (%) b1.10 VF Output Voltage 0-3
\ Offset Selection
Example 1:The output voltage in V/F mode is controlled
100 |
by Al.
v // Set a valugnot zero) to b1.09 to selegn analog input
V2 to control voltage output.This function is only valid in
' V/F control mode.The output frequency and output
v ; voltage VO is completely independent of each other.The
: output voltage is controlled by analog input signal,not by
! the V/F curve in ®up bl,as shown in Fig-37.
F1 F2 F3  Fb Freq Hz Cutput Voltage VD‘
V1~V3: Voltage of sections 1~3
F1~F3: Freq of sections 1~3 Vimex |

FB Basic operating frequency A0.12
Fig.6-36V/F curve defined by user

b1.07 Cutoff point wed . - oV :
0.0 © 50.0 010.0 O ' -
for manual torque boost ATmin Almax  Analog input

Fig.6-37 Curve of Output voltage

b1.07 defines the ratio of the enff frequency used for

manual torque boost to the basic operating frequenc¥xample 2:The offset of output voltage in V/F mode is

(defined by A0.12), as shown in Fig:36 as Fz.This controlied by Al. _
Set a value (not zero) to b1.10 to select an analog input

cutoff frequency adapts to any V/F curve idefl by  to control the offset of voltage output.As shown in
b1.00. Fig.6—38.




Offset voltage Vok b2.01Auto adjusting of CWF |0" 18 10
Yf 0: Disable
: 1: Enable
10V N T -
U Analog voltage Var
= b2.02 \oltage adjustme . .
: , 000 111Hd 001HO
selection

Fig.6-38 Offset of output voltage
The output voltage corresponding to the setting{b2.03 Overvoltage point
frequency in the V/F curve is V/Fhen the relationship
between analog input and offset voltage is as follows:
If analog input VAl is-10V" 0V or 4mA,then the

120 1509%® 140.0%
stall

[alelclo]

correspading offset voltage isV or F.If analog input :
. . Qver-voltage at stall selection
VAl is 10V or 20mA, then the corresponding offset 0:Disable(When install brake resistor)
voltage is V or F. 1:Enable
The output voltage is VO V/IF+Vb ——| Resenved |
Overmeodulation selection
Note \7 0:Disable
Al offset is only valid in V/F control mode. 1:Enable
‘ Reserved
6.12Groupb2 During deceleration, the mo

_ lower thantaat of driveds output
b2.00 Carrier wave frequenq2.0° 15.0kH2 6kHzO

load inertia. At this time, the motor will feed the energy
Driveds type and (@&)yrie backMé thé dri\f/e,r rgsgllllih‘g; fh Gheé voltage rise on the

Drives power Default CWF value drive's DC bus. If no measures taken, the drive will trip
2.2 55kwW 10kHz due to over voltage.

7.5 55kwW 6kHz During the decelerin, the drive detects the bus voltage
55 250 kW 2kHz and compares it with the over voltage point at stall

defined by b2.03. If the bus voltage exceeds the stall

Note: overvoltage point, the drive will stop reducing its output
. . . : frequency. When the bus voltage becetogver thanthe
1. The carrier wave frequency will affect the noise when q ¥ g
. . . point,the deceleration continuess shown in Fig.&9.
motor running,generally the carrier wave frequency is
. he hundr ed6s pl ace i s use
supposed to set as 3k8z. For some special situation
. . ) function of V/F control. For vector control, the
where require operating mutelythe carrier wave
. overmodulation function will be always enable.
frequency is supposed to set aslgiB
) ) Overmodulation means when the voltage of powet g
2" When set the carrier wave frequency larger than
_ is low for long term(Lower than 15% of rated voltage),
default valuethen the power of drive need to derate 5% , ] i
_ or is overload working for long terrthen the drives will
by evey increase of kHz. ) ) ] )
increase the use ratio of its own bus voltage to increase

output voltage.
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] b2.07 1, Auto current limiting function is enabled in

Overvolt

When the auto current limiting function is enabled, if

Bl [T TN AT NG constant speed operating process;
E ii : I n aut o current i mi ting p
E : : = Time frequency may change; tiefore, it is recommended not
‘i EE i to enable the function when
freq \:—i\j_ is required stable.
.

» Time

b2.05 is set too low, the output overload capacity will be
Fig.6-39 Overvoltage at stall

impaired.
b2.04:Droop control 0.00~1000Ha 0.00HO b2.08 _ Gain of sl 0.0-300.0% 10096
b2.05 Auto current limiting |[20.0  ° 200.099  |compesation . '
threshold 0 150.0%0 b2.09 Limit of slip .
_ 0.0~250.0% 200%0

b2.06 Frequency decrease 10.00 ~  99.99Hz/y |compensation

S ~ A b2.10 Sli compensati( .
when current limiting 0 1.00Hz/© P P 0.1~25.08 20

b2.07 Auto current limiting time constant

selection 0" 10 10 b2.11 Energysaving functior|0:Disable. 1:Enabl@ 00

Droop control is used to distribute the load automaticall{02.12 Frequency decreg 0.00~99.99Hz
by adjusting the output frequency when several VFD{rate at voltage compensatiqd 10.00 Hz/©

drive the same load.

Auto current limiting functionis used to limit the load [p2.13Threshold of 0.00~300.00Hz

current smaller than the value defined by b2.05 in reqzerofrequency operation |0 0.50 Hz/©

time. Therefore the drive will not trip due to surge This parameter is used together with No.9 function of
overcurrent. Tls function is especially useful for the digital output terminal.

applications with big load inertia or big change of load.

b2.05 defines the threshold of auto current limiting. It iSf55 72 Reserved

a percentage of the driVeb2.15FancontroI 0 10 00

b2.06 defines the decrease rate of output frequehepw

0: Auto operating mode.

the drive is in auto current limiting status. ) o )
The fan runs all the time when tbgve is operating.

If b2.06 is set too small, overload fault may occur. If it is ) o )
After the drive stops, its internal temperature detecting

set too big, the frequency will change too sharply and ) .
program will be activated to stop the fan or let the fan

therefore, the drive may be in generating status for long , ,
continue to run according t¢

time, which may result in oveoltage protection. ) ] ) ] )
The drive will activate the internal temperature detecting

Auto current limiting function is always active in Acc or . o )
programautomatically when it is operating,and run or

Dec process. Whether the function is active in constant )
stop the fan according to t

speed operating process is decided by b2.07. o . . ,
fan is still running before the drive stop,then the fan will

b2.07 0, Auto current limiting function is disabled in . . . .
’ g continue running for three minutes after the drive stops

constant speed operating process;
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and then activate the internal termgtere detecting

b4.04 Parameter copy 0 3500

program.
1: The fan operates continuously when the power is on.

6.13 Group b3

0: No action

1: parameters upload

2: parameters download

3: parameters download (except the parameters related
to drive type)

Details please refer to the Group b3 of function list in
chapter 9.

b4.05 Display paramete R
; 0~7FFFH 1007HO
selection

6.14 Group b4

b4.00 Keylock function selection [0° 40 00

b4.05 define the parameters that can be displayed by
LED in operating status.

If Bit is 0, the parameter will not be displayed;

If Bit is 1, the parameter will be displayed.

0: The keys on the operation pamaeé not locked, and
all the keys are usable.

1: The keys on the operation panel are locked, and all th
keys are unusable.

2: All the keys except for th&1 (Multi-function)key
are unusable.

3: All the keys except for th8HIFT key are unusable.

4: All the keys except for thRUN AND STOPkeys are

unusable.

b4.01 Multifunctional key function 0" 50 40

|ale] clp|

BITO:output frequency(No display at stop)
BIT 1:setting frequency(Flicking)
BIT2:output current(No display at stop)
BIT3:output voltage(No display at stop)

BITO:Al1
BIT1:Al2
BIT2:AI3
BIT3:DI(Terminal states)

BITO:output power(No display at stop)
BIT1:output torque(No display at stop)
BIT2:reserved
BIT3:reserved

BITO:bus voltage
BIT1:operating speed(R/MIN)
BIT2:setting speed(R/MIN)(Flicking )

0:Jog
1: Coast to stop
2: Quick stop

3: Operating commands switchover

Note:
If all the BITs are 0,the drive will display setting
frequency at stop and display output frequency at

operating

4: Switch forward/reverse.(Save after power failure)

5: Switch forward/reverse.(Not save after power failure)

b4.06 Operatig frequency ratio [0.00 99.9% 1.000

b4.02 Parameter protection 0 20 00

0: All parameters are allowedaaifying;

It is used to multiply the operating frequency and the
ratio as the final value to display in the panel.

Displayed value=operating frequency*b4.06

1: Only A0.03 and b4.02 can be modified;
2: Only b4.02 can be modified.

0.000 30.000
b4.07 Operating speed ratio

o 1.000

b4.03 Parameter initialization 0 26 00

0: Parameter adjustable
1: Clear fault information in memory

2: Restore to factory settings

It is used to multiply the operating speed andr#tio as
the final value to display in the panel.

Displayed value=operating speed*b4.06
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Lower limit of frequency-
6.15 GrOUp Co C0.12 Preset frequency - < v
upper limit of frequenc

Lower limit of frequencyr L d 30.00HD

C0.00 Preset frequency|upper limit of frequenc Lower limit of frequencyd
- C0.13 Preset frequency, .

O 5.00HD v upper limit of frequency
d 40.00HD

Lower limit of frequency-

. Lower limit of frequency-
C0.01 Preset frequencylupper limit of frequenc CO0.14 Preset frequency sy il 6 TEueEe

0 1000HO o d 50.00HD

Lower limit of frequency- These frequencies will be used in nugtep speed

C0.02 Preset frequency|upper limit of frequenc| operation, refer to the introductions of No.27,28,29 and

0 15.00HD 30 function of A6.00 A6.07.
Lower limit of frequency-

C0.03 Preset frequency|upper limit of frequenc 6.16 Group CL
d 20.00HD Process closkop control

Lower limit of frequencyq The process closddop control type of FV100 is analog

C0.04 Preset frequency|upper limit of frequenc closeloop control. Fig.640 shows the typical wiring of

0 25.00HD analog closéoop control.
Lower limit of frequency- _« OFR
.. AC : q fo]
C0.05 Preset frequency|upper limit of frequenc inputﬁ : | utput
0 30.00HD U Pressure
transmitter
Lower limit of frequency-
C0.06 Preset frequency|upper limit of frequenc
0 35.00HD |
Lower limit of frequency- j
C0.07 Preset frequency|upper limit of frequenc Fig.6-40 Analog feedback control system with
O 40.00HD internal pocess closéoop

Lower limit of frequency{ Analog feedback control system:

C0.08 Preset frequency upper limit of frequenc An analog feedback control system uses a pressure

o 45.00HD transmitter as the feedback sensor of the internal

Lower limit of frequency closeloop.

C0.09 Preset frequen As shown in Fig. &0, pressure reference (voltage

upper limit of frequenc

5 50.00HD signal) is input via terminal Al2, while ¢hfeedback

pressure value is input into terminal All in the form of

Lower limit of frequency-

C0.10 Preset frequen _ 4~20mA current signal. The reference signal and

upper limit of freqency
11 . . feedback signal are detected by the analog channel.The
0 10.00HD

start and stop of the drive can be controlled by terminal

Lower limit of frequency-

upper limit of frequenc

12 5 20.00HD The above system carsaluse a TG (speed measuring

CO0.11 Preset frequency Xi.

generator) in close speémbp control.




Note: In the FigA , KP: proportional gain; Ki: integral gain

The reference can also be input via panel or serial port. In Fig. 641, refer to C1.00~C1.14 for the definitions of

closeloop reference, feedback, error Ilimit and
Operating principles of internal process chisgp of proportional and Integral parameters.
FV100 is shown in the Fig-81

KP a3

Reference + Eror limit . ~ CL09 + outout
Reference—® regulation H@a_, r(::rllr;': .| Regulation utpu
~ - Clla- * Cl15~ —
C1053 C1.07 - F KA .
* Clior
Feedback regulation

| Cl063 C 1.08

Feedbacl

Fig.6-41 Principle diagramf@rocess closéoop control
There are two features of internal clésep of FV100: 4) Set up the integral regulation function and cllusg
The relationship between reference and feedback can kfeequency presetting function (C1.1€1.18);
defined by C1.05 C1.08 5) Adjust the closdoop filtering time, sampling cycle,
For example: In Fig-80, if the reference is analog error limit and gain(C1.09 C1.14).
signal of-10~10V, the controlled valus 0~1MP, and

the signal of pressure sensor is 4~20mA, then thd=1 gg Closdoop control finction 0a 10 00
relationship between reference and feedback is shown

0 Disable.
in Fig. 642.
1 Enable.
A Feedbac
20mA -
I ~
} C1.01 Reference channel selection |0 30 10
|
i 0: digital input
I Take the value of C1.03 .
|
4mA i 1: Al1 analog input.
| > . .
10V 1V Referenc 2: Al2 analog input

Fig.6-42 Reference and feedback 3:Al3 analog voltage input.

After the control type is determined, follow the

C1.02 Feedback channel selection |0 50 10

procedures belv to set close loop parameters.

0: All analog input
1) Determine the closkop reference and feedback

channel (C1.01 and C1.02);
2) The relationship between clek®p reference and
feedback value (C1.05C1.08) should be defined for

1: Al2 analog input
2: Al1+ Al2
3:AIT A2

4: Min{ Al1™ Al2}
analog closdoop control;
5: Max{ AlT" AI2}
the relationship between motor speed and the referencGe: Pulse DI
Settings of Al are the same as above.

3) Determine the closkop regulation characteristic, if

is opposite,then set the clade®p regulation

characteristic asegative characteristic(C1.15=1).
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C1.03 Digital setting of

reference

10.00 10.00\® 0.000

Note:

I Fig.643,0 ° 100 in X axis is corresponding to

This function can realize digital setting of reference viagnalog input 10V° 10V,10V of analog input is

panel or serigport.

C1.04 Closdoop speed

0" 39000rpm
reference

0.0

C1.05 Min reference .~ CL0® 0.0 O
C1.06 Feedback value

corresponding to the Min

0.0 100.Q & 0.0 O

reference

C1.06 100.0

<«

C1.07 Max reference _
0 100.Q O

C1.08 Feedback value

corresponding to 1Q0,and 10V is corresponding to
0. ,6Vis corresponding t80, .

2 If the analog type is current input,because of the
currentinput range is'420mA then the range of X axis

100

e .

is5Q -

3 The adjusted value can be observed in d0.24.

The regulation relationship between C1.051.08(in
Fig.6-41) and feedback
regulation.lts adjusted value can be observed in d0.25.

is similato reference

corresponding to the Max |0.0° 100.Q ® 100.Q O

reference

C1.09 Proportional ga
KP

0.000 10.00® 2.00®

The regulation relationship between C1.05,C1.07(in

C1.10 Integral gain Ki  [0.000 10.00® 0.10@

Fig.6-41) and reference is shown in Figl8.When the
analog input 6V,if C1.05 0., and C1.07 100% then

C1.11 Differential
Kd

gai R
0.000 10.00@® 0.1000

adjusted value is 60.If C1.05 25 and C1.07

0.01 50.008 0.509

C1.12 Sampling cycle T

100% then the adjusted valug 46.6 .

4 Adjusted value

100%

60%
46.6%

50%

»

25% P
‘ 80% 100%
&)

0% Analog input

CLO05=0%
C1.07=100%

CL05=25%

The bigger the proportional gain of KP, the faster the
response, but oscillation may easily occur.

If only proportional gain KP is used in regulation, the
error cannot be eliminated completely. To eliminate the
error, please use the integral gain Ki tarfice P1 control
system. The bigger the Ki, the faster the response, but
oscillation may easily occur if Ki is too big.

The sampling cycle T refers to the sampling cycle of
feedback value. The PI regulator calculates once in each
sampling cycle. The biggerhé sampling cycle the

slower the response.

-100% C1.07=100%

C1.13 Output filter 0.01 10.0® 0.050

Fig.6-43 Regulation curve of reference

This parameter defines the filter time of the clusep
output (Frequency or torque).The bigger the output

filter,the slower the response.
























































































































































































