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1 Preface
Thank you for using SINUS VEGA series inverter made by SANTERNO

SINUS VEGA series satisfies high performance requirements by using a unique control
method to achieve high torque, high accuracy and wide speed-adjusting range. Its anti-tripping
function and capabilities of adapting severe power network, temperature, humidity, and dusty
environment exceeds those of similar products made by other companies, which improves the

products reliability noticeably.

SINUS VEGA considers customers’ needs and combines general purpose function and
industrial-oriented function. It features PI control, simple PLC, flexible I/O terminals and pulse
frequency setting. You can select whether to save the parameters upon power off or stop, bind
frequency setting channel with command channel, zero frequency return difference zero
frequency hysteresis, main and auxiliary frequency setting, traverse operation, length control, etc.

It is an integral, cost-effective and highly reliable solution for manufacture in the related fields.

SINUS VEGA series can satisfy the customers’ requirements on low noise and EMI by

using optimized PWM technology and EMC design.

This manual provides information on installation, wiring, parameters setting, trouble-
shooting, and routine maintenance. In order to ensure the correct installation and operation of the

inverter, please read this manual carefully before using and keep it in a safe place.

(V1.2.2)
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2 Inspection

Don’t install or use any inverter that is damaged or have fault parts otherwise may cause

injury.

Check the following items when unpacking the inverter.

1. Ensure there is operation manual and warranty cards in the packing box.

2. Inspect the entire exterior of inverter to ensure there are no scratches or other
damaged caused by transportation.

3. Check the nameplate and ensure it is what you ordered.

4.  Ensure the optional parts are what you need if you have ordered any optional parts.

Please contact the local agent if there is any damage in the inverter or the optional parts.
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3 Safety precautions

3.1 Safety definition

In this manual, the safety precautions are sorted to “Danger” or “Caution”

/A\DANGER

Operations without following instructions can cause personal injury or death.

Operation without following instructions can cause personal injury or damage to product
or other equipment.

3.2 Safety items

Before installation:

1. Please don’t use the inverter of being scathed or loss of parts!
2. Please use the insulating motor upwards B class; otherwise it will result in death or serious
injury on account of getting an electric shock!

When installation:

Please install the inverter on the fireproofing material (such as metal) to prevent fire!

1. When you need to install two or more inverters in one cabinet, cooling fans should be
provided to make sure that the ambient temperature is lower than 45°C. Otherwise it could

cause fire or damage to the device.
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2. No wires head or screws fall into the inverter!
When wiring:
/ADANGER

1. Only qualified personnel shall wire the inverter!

2. Inverter and power must be comparted by the breaker; otherwise the fire will be caused!

3. Never wire the inverter unless the input AC is totally disconnected!

4.  The ground terminal must be properly earthed to reduce electrical accident!

1.  Connect input terminals(R,S,T) and output terminals(U,V,W) correctly. Otherwise it will
cause damage the inside part of inverter!

2. Make sure that the wring according with EMC requirements and safety standards in the
region, the wire diameter used reference the manual suggested; otherwise it will cause an
accident!

3. Brake resistor cannot be directly connected between “DC bus+” and “DC bus-" terminals,

or it may cause a fire!

Before power-on:

Please confirm whether the power and voltage level is consistent with the rated voltage of
the inverter, input and output wiring position is correct or not, and pay attention to check
whether there are short-circuit in the external circuit phenomenon, ensure the line is

fastened. Otherwise the inverter may cause damage!

2. Install the cover before power-on, in order to reduce the danger of electric shock!

1. Inverters do not need to do pressure test, factory products have made this test, and
otherwise it may cause an accident!

2. All the external parts are connected exactly in accordance with this manual, or it may cause

7
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an accident!

After power-on:

/ADANGER

Do not open the cover after power-on, otherwise there is a risk of electric shock!

Do not wire and operate the inverter with wet hands, otherwise there is a risk of electric
shock!

Do not touch inverter terminals (including the control terminals), otherwise there is a risk
of electric shock!

At the beginning of power-on, the inverter can carry out safety testing for external strong
electric circuit automatically, at this time, please do not touch U,V,W terminals or motor

terminals, otherwise there is a risk of electric shock!

/\CAUTION

If you need parameter identification, please note that the risk of injuries in motor rotation,
otherwise it may cause an accident!
Please do not arbitrarily change the parameters of inverter manufactures; otherwise it may

result in equipment damage!

Operating status:

/ADANGER

When the user selects the function re-starting, please do not stay close to the mechanical
equipment, otherwise it may cause personal injury!

Do not touch the radiator, otherwise it may cause burn !

Only qualified personnel shall detect the signal, otherwise it may cause personal injury or

equipment damage!

When the inverter is running, please avoid the sundries fall into the device, otherwise it

would cause equipment damage!
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2. Please do not use the method of contactor on and off to control the inverter’s start-stop,
otherwise it would cause equipment damage!

When maintaining:

1. Never service and maintain inverter with electrification, otherwise it may cause injury or

electric shock!

2. Ensue the inverter’s “CHARGE” light turns off before the maintenance and repair of the

inverter, otherwise the residual charge on the capacitor may cause personal injury!

3. Only trained personnel shall operate and maintain this equipment, otherwise it will cause

personal injury or equipment damage!

3.3 Notice Items

1. Insulation of Motors
Before using the inverter, the insulation of motors must be checked, especially, if it is used
for the first time or if it has been stored for a long time. This is to reduce the risk of the
inverter from being damaged by the poor insulation of the motor winding. Please use 500V

insulation tester to measure the insulation resistance. It should not be less SMQ.

2. Thermal protection of the motor
If the selection of motor and rated capacity of the inverter does not match, especially when
rated power of the inverter is greater than rated power of the motor, be sure to adjust the
motor protection-related parameters in the inverter or pre-installed in the motor thermal

relay for motor protection.

3. Working above power frequency
The inverter can provide 0Hz-320Hz output frequency, if the customers need to run at SOHz

or above, please consider the affordability of mechanical devices.

4. The vibration of mechanical devices

When the output frequency to achieve certain values of the inverter, you may encounter a

9
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mechanical resonance point of the load devices. It can be avoided by setting the parameters

of the frequency jump in inverter.

Regarding motor heat and noise
Because the output voltage of the inverter is the PWM wave, it contains some harmonics
wave, Therefore, there will be some increase in temperature, noise, vibration in motor and

Work-frequency.

Varistors for Surge Protection or Capacity Used to improve the Power Factor
Don’t connect any varistors or capacitors to the output terminals of the inverter. Because the
inverter’s output voltage waveform is pulse wave, otherwise, it may cause tripping or

damage to components.

If circuit breaker or contactor needs to be connected between the inverter and the motor, be
sure to operate these circuit breakers or contactor when the inverter has no output to avoid
damaging of the inverter. Otherwise it may cause damage to the inverter module.
Using outside rated voltage

The inverter is not suitable to be used out of the specified range of operating voltage. If

needed, please use suitable voltage regulation device.

Three-phase input change to Two-phase input
Don’t-permit of changing three-phase inverter as two-phase to be used, or it will result in

failure or damage to inverter.

Protection against lightning strike
There are transient surge suppressors inside the inverter that protect it against lightning

strike.

Derating due to Altitude

Derating must be considered when the inverter is installed at high altitude, greater than
1000m. This is because the cooling effect of the inverter is less effective in the thin air.

If the motor cable is greater than 100 m long, an AC output reactor must be installed close
to the AC drive.For details, please contact us.

Some special usages

10
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If the customers need to use the wiring diagram that the manual did not mention , such as the

common DC bus, please contact us.

13. Disposing Unwanted inverters

1) The capacitors may explode when they are burnt.
2) Poisonous gas may be generated when the plastic parts like front covers are burns.

3) Please dispose the inverter as industrial waste.

14.  Adaptive motor
1) Standard adaptive motor for 4 grade Squirrel-cage asynchronous induction motor. If it is
not above motor that may select the inverter according to rated current of motor. If you need to

inverter permanent magnet synchronous motor, please ask for support.

2) The cooling fan of non-inverter motor and the rotor axis is a coaxial connection, the
effect of fan cooling is poor when the speed decreases, therefore, should be retrofitted with

exhaust fan or replace for the inverter motor in the motor overheat occasion.

3) The inverter has built-in standard parameters of adaptive motor, according to the actual
situation ,Motor parameter identification needs to be done or personality default value in order to
be compatible with the actual value, otherwise it will affect the running results and protection

performance.

4) If the short-circuit occurred in the cable or the internal motor will cause the inverter
alarm, and even deep-fried machine. When the motor and cable just installed, please first conduct

insulation short-circuit tests, routine maintenance is also required to conduct this test regularly.

Before using, please read this manual thoroughly to ensure proper usage. Keep this manual
at an easily accessible place so that can refer anytime as necessary.

11
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4.1 Technical specifications

4 Specifications and Optional Parts

Figure 4-1 Technical specifications of the SINUS VEGA

Item

Specifications

Standard
functions

Maximum frequency

Vector control: 0-300Hz V/F control: 0-3200Hz

Carrier
Frequency

0.5-16kHz
The carrier frequency is automatically adjusted based on the load features.

Input frequency
Resolution

IDigital setting: 0.01Hz
|Analog setting: maximum frequency * 0.025%

Control mode

Sensor less flux vector control (SVC)
Closed-loop vector control (FVC)
[Voltage/Frequency (V/F) control

Startup torque

HEAVY DUTY: 0.5 Hz/150% (SVC); 0 Hz/180% (FVC)
INORMAL DUTY: 0.5 Hz/100%

\Accuracy

Speed range 1:100 (SVO) 1:1000 (FVC)
Speed stability 10.5% (SVC) 10.02% (FVC)
|Accuracy

Torque control 5% (FVC)

Overload capacity

HEAVY DUTY: 60s for 150% of the rated current, 3s for 180% of the
rated current

INORMAL DUTY: 60s for 120% of the rated current, 3s for 150% of the
rated current

Torque boost

[Fixed boost Customized boost 0.1%—30.0%

V/F curve

Straight-line V/F curve Multi-point V/F curve
IN-power V/F curve (1.2-power, 1.4-power, 1.6-power, 1.8-power,square)

'V/F separation

Two types: complete separation; half separation

Straight-line ramps-curve ramp

preset speeds

Ramp mode Four groups of acceleration/deceleration time with the range of 0.0-6500.0s
DC braking frequency: 0.00 Hz to maximum frequency
IDC braking Braking time: 0.0-36.0s
Braking action current value: 0.0%—100.0%
OG frequency range: 0.00-50.00 Hz
JOG control OG acceleration/deceleration time: 0.0-6500.0s
Onboard multiple It implements up to 16 speeds via the simple PLC function or combination|

of X terminal states.

Onboard PID

It realizes process-controlled closed loop control system easily.

12




¢, SANTERNO

ENERTRONICA GROUP

\

Item

Specifications

|Auto voltage
regulation (AVR)

It can keep constant output voltage automatically when the mains voltage
changes.

Overvoltage/
Overcurrent stall
Control

The current and voltage are limited automatically during the running
process so as to avoid frequent tripping due to over voltage/overcurrent.

Fast current limiting
ffunction

Minimizing over-current fault protect the normal operation of the inverter

Torque limit and
control

It can limit the torque automatically and prevent frequent overcurrent
tripping during the running process.
Torque control can be implemented in the SVC and FVC mode.

High performance

Control of asynchronous motor and synchronous motor are implemented
through the high-performance current vector control technology.

IPower dip ride
Through

The load feedback energy compensates the voltage reduction so that the
IAC drive can continue to run for a short time.

Rapid current limit

It helps to avoid frequent overcurrent faults of the AC drive.

frequency source

Individualized [Virtual I/Os Five groups of virtual X/Dos can realize simple logic control.
functions .. . .
Timing control Time range: 0.0-6500.0minutes
ML'lltl-mOtOr Two motors can be switched over via two groups of motor parameters.
switchover
Multiple
communication It supports communication via Modbus—RTU.
Protocols
Running Operation panel Control terminals Serial communication port
command source [You can perform switchover between these sources in various ways.
There are a total of 10 frequency sources, such as digital setting, analog
voltage setting, analog current setting, pulse setting and serial
IFrequency source L .
communication port setting.
[You can perform switchover between these sources in various ways.
RUN IAuxiliary There are ten auxiliary frequency sources. It can implement fine tuning of

auxiliary frequency and frequency synthesis.

Input terminal

Standard:

7 digital input (X) terminals, one of which supports up to
100 kHz high-speed pulse input

R analog input (AI) terminals, one of which only supports
0—10 V voltage input and the other supports 0-10 V voltage
input or 0—20 m A current input

13
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Item

Specifications

Output terminal

Standard

1 high-speed pulse output terminal (open-collector) that
supports 0-100kHz square wave signal output

1 digital output (DO) terminal

2 relay output terminal

2 analog output (AO) terminal that supports 0-20m A
current output or 0-10V voltage output

Display and
operation on
the operation
panel

ILED display

It displays the parameters.

Key locking and
function selection

It can lock the keys partially or completely and define the function range of]
some keys so as to prevent mis-function.

Protection mode

Motor short-circuit detection at power-on, input/output phase loss
protection, overcurrent protection, over voltage protection, under voltage
protection, overheat protection and overload protection

Environment

Installation Indoor, free from direct sunlight, dust, corrosive gas, combustible gas, oil
Location smoke, vapor, drip or salt.
|Altitude Lower than 1000 m

IAmbient Temperature

-10°C to +40°C (de-rated if the ambient temperature is between 40°C
and 50°C)

System

Humidity [Less than 95%RH, without condensing
[Vibration Less than 5.9 m/s2 (0.6 g)

Storage Temperature |[— 20°C ~ + 60°C

P level P20

Pollution degree [PD2

Power distribution TN, TT

4.2 Products Series Introduction

4.2.1 SINUS VEGA Models

Table4-2 Inverter series

4 5.5 9

KO1 SINUS VEGA 0005 4T 9 14 4 551 9
K10 SINUS VEGA 0007 4T | 17 20 7.5 10 17 55 |75 ] 13
K10 SINUS VEGA 0011 4T | 25 26 11 15 25 7.5 10 | 17

14
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K15 SINUS VEGA 0015 4T| 32 38 15 20 32 11 15 | 25
K15 SINUS VEGA 0018 4T | 37 48 185 | 25 37 15 20 | 32
K40 SINUS VEGA 0022 4T| 45 56 22 30 45 185 | 25 | 37
K40 SINUS VEGA 0030 4T| 60 68 30 40 60 22 30 | 45
K45 SINUS VEGA 0037 4T| 75 90 37 50 75 30 40 | 60
K45 SINUS VEGA 0045 4T| 90 113 45 60 90 37 50 | 75
K50 SINUS VEGA 0055 4T| 110 135 55 75 110 45 60 | 90
K50 SINUS VEGA 0075 4T| 152 165 75 100 | 152 55 75 | 110
K50 SINUS VEGA 0090 4T| 176 228 90 | 125 | 176 75 100 | 152
K55 SINUS VEGA 0110 4T| 210 264 110 | 150 | 210 90 125 | 176
K55 SINUS VEGA 0132 4T| 260 315 132 | 180 | 260 110 | 150 | 210
K55 SINUS VEGA 0160 4T| 304 390 160 | 220 | 304 132 | 180 | 253
K55/K65 | SINUS VEGA 0185 4T, 350 456 185 | 260 | 350 160 | 220 | 304
K55/K65 | SINUS VEGA 0200 4T| 380 525 200 | 280 | 380 185 | 260 | 350
K55/K65 | SINUS VEGA 0220 4T, 426 570 220 | 300 | 426 200 | 280 | 380
K55/K65 | SINUS VEGA 0250 4T, 470 639 250 | 340 | 470 220 | 300 | 426
K55/K65 | SINUS VEGA 0280 4T| 520 705 280 | 385 | 520 250 | 340 | 470
K55/K65 | SINUS VEGA 0315 4T, 590 780 315 | 430 | 590 280 | 385 | 520
K65 SINUS VEGA 0355 4T| 650 885 355 | 485 | 650 315 | 430 | 590
K65 SINUS VEGA 0400 4T| 690 975 400 | 545 | 690 355 | 485 | 650
K65 SINUS VEGA 0450 4T| 775 1035 | 450 | 615 | 775 400 | 545 | 690
K65 SINUS VEGA 0500 4T| 860 | 1163 | 500 | 680 | 860 450 | 615 | 775
K65 SINUS VEGA 0560 4T| 950 1290 560 | 765 | 950 500 | 680 | 860
K65 SINUS VEGA 0630 4T| 1100 | 1425 | 630 | 860 | 1100 | 560 | 765 | 950
K70 SINUS VEGA 0800 4T| 1400 | 1650 | 800 [1090| 1400 | 630 | 860 (1100
K70 SINUS VEGA 1000 4T| 1700 | 2100 | 1000 [1360| 1700 | 800 |1090|1400

NORMAL DUTY: Overload 120% rated current for 1 minute- for applications which use self-ventilated
induction motors and require a low overload capability (e.g. fans, pumps)
HEAVY DUTY: Overload 150% rated current for 1 minute- Overload 180% rated current for 3 Sec
Overload 200% rated current for 0.5 Sec, for constant torque applications which require a high overload
capability (e.g. cranes, hoists)

15
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4.2.2 Ordering information of SINUS VEGA series

Please refer to Figure4-1 and Figure4-2.

Power supply
2=200~240Vac

4=380~440Vac
[SINUS| [VEGA [0011] ;

Power supply
S=single-Phase
Inverter size  T=Three-Phase
and Model

Figure4-1 Explanations of inverter models

Product line

SINUS VEGA0011 4T \
INPUT : AC3PH380~440V+10/-15% 50/60Hz
OUTPUT : AC3PHO~440V 0 ~ 320 Hz

Normal Duty : 11kW/15HP/25A
Heavy Duty :7.5kW/10HP/17A

K10/1P20 /lnom:25A

2 sanTERNO Ce
Via della Concia7, 40023 Castel Guelfo(BO) Italy
www. santerno.com Made in P.R.C

S/IN

Figure4-2 SINUS VEGA series nameplate

4.2.3 Size

Please refer to Figure 4-3 and Table 4-3.
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Figure 4-3 SINUS VEGA series inverter size
Table 4-3 Dimensions of SINUS VEGA series (mm)

K65

Sl Rl (nm) (mHm) Moﬁoqzing (mDm) V\Esg)ht

KOl | SINUS VEGA 0005 4T 140 | 215 5.5 175 3.6

K10 :igg: X/Egi 88(1); j? 157 | 262 55 181 5

K15 :EE: Xigi ggiz :? 198 | 305 55 188 7

K40 | i vion oo ar | 210 | 350 6 94 | 12
SINUS VEGA 0037 4T~

K45 | CNUS VEGA 0045 4T 276 | 438 7 220 18.5
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. W H Mounting D Weight
Size Model
(mm) | (mm) hole (mm) (ka)
SINUS VEGA 0055 4T~
K50 SINUS VEGA 0090 4T 325 570 10 280 41.5
SINUS VEGA 0110 4T~
K55 SINUS VEGA 0160 4T 489 759 12 298 85
~ 927 120
K55/ | SINUS VEGA 0185 4T 539 12 370
K65 | SINUS VEGA 0250 4T 1377 182
~ 1054 170
K60/ | SINUS VEGA 0280 4T 704 12 173
K65 | SINUS VEGA 0315 4T 1500 230
K65 | SINUS VEGA 0355 4T 704 1500 12 373 230
SINUS VEGA 0400 4T~
K65 SINUS VEGA 0630 4T 960 1684 14 400 445
SINUS VEGA 0800 4T~
*
K70 SINUS VEGA 1000 4T 1464 1808 18 460

4.2.4 LED Keypad Display Unit Size

Through it, operation and configuration of the inverter can be done. Please refer to its

size and configuration in Figure 4-4.
- 70 16

120
828

N
8y

Keypad dimensions of SINUS VEGA 0005 4T~ 1000 4T
Figure 4-4 Keypad display unit
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4.2.5 Optional Parts

You may order the optional parts below from our company.

Part name Applicable range Specification Remarks

Braking Please refer to
resistor Please refer to tale 4-4 table 4-4

Keypad 0.4KW~4.0KW optional |- Ethernet connection will be
connect board enabled

Keypad tray  |Above 5.5KW optional |74.7*%141 dimension

Keypad 4KW~800KW optional [2m. 3m Internet cable;

extension cable

160KW~220KW optional [539*370*485 | 160KW~280KW installation
Cabinet base method compatible with hanging
250KW~280KW optional [704*366*480 |type and cabinet type

DC reactor 160KW~280KW optional

4.2.6 Braking Resistor and Recommendation of Braking Unit

SINUS VEGA series inverter is equipped with braking unit. If there is a need for energy-
consuming braking, please select a braking resistor in Table4-4; please refer the wiring of
braking resistor and the inverter to Figure5-2. The wire specifications are listed in
Table4-4.

Table4-4 Braking Resistor and Recommendation of Braking Unit

Suggested Suggested
Size Model value of Suggested model of Remark
. power . .
resistance braking unit

K01 | SINUS VEGA 0005 4T | 100-150Q| 300W
K10 | SINUS VEGA 0007 4T | 80-100Q | 500W
K10 | SINUS VEGA 00114T | 60-80Q | 700W
K15 | SINUS VEGA 0015 4T | 40500 | IKW
K15 | SINUS VEGA 0018 4T | 30400 | 15KW
K40 | SINUS VEGA 0022 4T | 25300 | 2KW
K40 | SINUS VEGA 0030 4T | 20250 | 2.5KW
K45 | SINUS VEGA 0037 4T | 15200 | 3KW
K45 | SINUS VEGA 0045 4T | 15-20Q | 3.5KW | Builtin | Add"B7at

Built-in  |Match Proper
standard parts Motor

K50 | SINUS VEGA 0055 4T | 10-15Q | 4.5KW | optional parts thfnzziff
K50 | SINUS VEGA 0075 4T | 10-15Q0 | 5.5KW

K50 | SINUS VEGA 0090 4T | 8~100 | 75KW | o~ | optional
K55 | SINUS VEGA 0110 4T | 8100 | 9 .0KW parts
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Suggested

Size Model S\lfla%li:s:)i‘d Suggested m§§e1 of Remark

resistance | POV braking unit
K55 | SINUS VEGA 0132 4T 6~8Q 11 .0KW
K55 | SINUS VEGA 0160 4T 6~8Q 13.5KW
II<(5655/ SINUS VEGA 01854T | 4~6Q | 16.0KW BU4R250 optional
K55/ parts
K65 SINUS VEGA 0200 4T | 4~6Q 18.5KW
II<(5655/ SINUS VEGA 0220 4T | 4~6Q 20.0KW
K55/ 11.0*2K
K65 SINUS VEGA 0250 4T | 6~8Q W* S oiion
II<(5655/ SINUS VEGA 0280 4T | 6~8%2Q 1%%\]2 parts
II<(5655/ SINUS VEGA 0315 4T | 4~6*2Q | 14*2 KW
K65 | SINUS VEGA 0355 4T | 4~6*2Q | 16*2 KW
K65 | SINUS VEGA 0400 4T | 4~6*3Q | 11*3 KW
K65 | SINUS VEGA 0450 4T | 4~6*3Q | 14*3 KW )
K65 | SINUS VEGA 0500 4T | 4~6*3Q | 17%3 KW | BU4R250*3 "onnf;al
K65 | SINUS VEGA 0560 4T | 4~6*3Q | 21*3 KW P
K65 | SINUS VEGA 0630 4T | 4~6*3Q | 25*3 KW
K70 [ SINUS VEGA 0800 4T * *
K70 | SINUS VEGA 1000 4T * *

P.S: the calculation method of braking resistance:

When braking is enabled, almost all renewable energy have been consumed by the braking
resistor, please follow the following formula:

U*U/R=Pb

In this formula: U means the braking voltage of the system (The value of U may differ from
each system, IL.e., 380Vac system, U is 700V generally.

Pb is the braking power.

Power selection for braking resistor

Theoretically, the braking resistor’s power is the same as the braking power, however by taking

the 70% derate into consideration, you can use the following formula to calculate the braking
resistor’s power:
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0.7*¥Pr=Pb*D
Pr--power of the braking resistor
D--braking frequency

Braking frequency values for standard elevator and winder applications:

Applications Elevator Winding and | Centrifuge Occasionally General
pp unwinding machine braking load applications
Braking 20%

20 ~309 50%~60° 59 109
frequency(D) ~30% & /60% & &

The above Table 4-4 is a guide reference only users can choose different braking resistance and
power according to each application. However, please be remembered that the braking resistance
shouldn’t be less than the above recommended value, but the power is allowed to be exceed than
the recommend numbers. Users need to select the right braking resistors according to each
application case, there are quite a few aspects which will determine your choice of the resistors,
such as the power of the motor, system inertia, deceleration time, the energy of the load etc. The
greater the system inertia is, the shorter the required deceleration time is required then the
braking frequency will be increased, which means you need to choose a bigger power braking

resistor with a lower braking resistance.
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5 Installation and wiring

5.1 Installation
Please mount the inverter vertically indoors, with good ventilative conditions.
When selecting mounting environment, the followings should be taken into account:
Ambient temperature should be within the range of -10 'C ~ 40 “C. If the temperature is
higher than 40 °C, the inverter should be derated and forced heat dissipation is required.
Humidity should be lower than 95% , non-condensing;
Mount in the location where vibration is less than5.9m/s’ (0.6g) ;
Mount in the location free of direct sunlight, dust, metal powder, corrosive gas or
combustible gas;
If there are any special requirements for installation, please contact us for clarifications.
The requirements on mounting space and clearance are shown in figure 5-1 and 5-2;
When two inverters are mounted one on top the other, an air flow diverting plate should be
fixed in between as shown in figure 5-3.

100 mm or above
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Figure 5-1 Installation clearance
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cabinet

N
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Figure5-2 Installation of several inverters ~ Figure5-3 Installation of one on top theother

5.1.1 EMC Compliance Installation

In a traction system composed of a inverter and a motor if the inverter, controllers and
transducer are installed in one cabinet, the disturbance they generate should be depressed
at the connection points, therefore, a noise filter and inrush reactor should be installed in
the cabinet, so that EMC requirement is met inside it.

The inverter is usually installed in a metal cabinet, the instruments outside the metal
cabinet is shielded and may be disturbed lightly. The cables are the main EMI source, if
you connect the cables in according to the manual, the EMI can be suppressed effectively.
In system design phase, to reduce EMI, insulating the noise source and use the noise
subber are the best choice, but the choice is considerable. If there are a few sensitive
devices on site, just install the power line filter beside them is enough note that the
inverter and the contactor are noise source, and the automatic devices encoder and

conductor are sensible to them..

Divide the system into several EMC parts; refer to figure 5-4.

Note:

1 . After installing EMI filter and AC reactor, the inverter can satisfy IEC 61800—3
standard.

2 . The input/output filter should be installed close to the inverter as possible.
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Main Elect.rlcal Area V
cabinet
Input filter
Area | @ ...... D
| Area 11 Input reactor;
Control
Equipment
(such as:PC)
Drive Manufacturing
Area 1l mechanics
| s T Mechanical
Sensor(such as: Area IV | i i Motor
- - H system
temperature, positionl, Linear H
pressure) noise filter Area VI
Earthing
separator board
Motor cable

Detection signal line
Figure5-4 Recommended System Layout:

Area [ : Should be used to install transformers for control power supply, control system
and sensor.

Area II: Should be used for interface of signal and control cables with good immunity
level.

Area [II: Should be used to install noise generating devices such as input reactor, inverter,
brake unit and contactor.

Area [V: Should be used to install output noise filter.
Area V: Should be used to install power source and cables connecting the RFI filter.
Area VI: Should be used to install the motor and motor cables.

Areas should be isolated in space, so that electro-magnetic decoupling effect can be
achieved. The shortest distance between areas should be 20cm. Ear thing bars should be
used for decoupling among areas; the cables from different area should be placed in
different tubes.

The filter should be installed at the interfaces between different areas if necessary. Bus
cable (such as RS485) and signal cable must be shielded.
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10kv

Power
transformerl

Isolation transformer
L >20cm

Power source
cable of meters

Metal cabinet PLC

Control cables

Power source
cable of inverter

Filter

AC input reactor

Inverter

>30cm

Motor cable

-

Metal
cabinet

L

Figure 5-5 Installation of the inverter

5.1.2 Noise Suppression

The noise generated by the inverter may disturb the equipment nearby; the degree of
disturbance is depend on the inverter system, immunity of the equipment, wire
connections, installation clearance and earthing methods.

Noise emission paths

Actions to reduce the noise

If the external equipment
shares the same AC

supply with the inverter, the
inverter’s noise may be

transmitted along its input
power supply cables, which
may cause nuisance tripping
to

other external equipment. ,

Install noise filter at the input side of the inverter, and use an isolation
transformer or line filter

to prevent the noise from disturbing the external equipment
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Noise emission paths

Actions to reduce the noise

If the signal cables of
measuring meters, radio
equipment and sensors are
installed in a cabinet together
with the inverter, these
equipment cables will be
easily disturbed.

1) The equipment and the signal cables should be as far away as possible
from the inverter.

The signal cables should be shielded and the shielding layer should be
grounded. The signal cables should be placed inside a metal tube and
should be located as far away as possible from the input/output cables of]
the inverter. If the signal cables must cross over the power cables, they
should be placed at right angle to one another.

2) Install radio noise filter and linear noise filter (ferrite common-mode
choke) at the input and output sides of the inverter to suppress the emission
noise of power lines.

3) Motor cables should be placed in a tube thicker than 2mm or buried in a
cement conduit. Power cables should be placed inside a metal tube and be
grounded by shielding

layer (Motor cable should be a 4-core cable, where one core should be
connected to the

PE of the inverter and another should be connected to the motor’s
enclosure)

If the signal cables are routed
in parallel with

the power cables or bundle
these cables together, the
induced electro-magnetic
noise and induced ESD noise
may disturb the signal cables.

Avoid this kind of routing. Other equipment sensible to EMI should also
be located as far away as possible from the inverter. The signal cables
should be placed inside a metal tube and should be placed as far away as
possible from the input/output cables of the inverter.

The signal cables and power cables should be shielded cables. EMC
interference will be further reduced if they could be placed inside metal
tubes. The clearance between the metal tubes should be at least 20cm.

Table5-1 Actions to reduce the noise

5.1.3 Using Surge Suppressor

The device such as relay, contactor and electro-magnetic braking kit, which may generate
great noises, should be installed with surge suppressor even if installed outside of the

device cabinet.
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Figure5-6 Installation of Relay, contactor and electro-magnetic braking kit
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5.1.4Leakage Current

Leakage current may flow through the inverter’s input and output capacitors and the
motor’s capacitor. The leakage current value is dependent on the distributed capacitance
and carrier wave frequency. The leakage current includes ground leakage current and the
leakage current between lines -

Ground leakage current

The ground leakage current not only flows into the inverter’s system, but also into other
equipment via ear thing cables. It may cause leakage current circuit breaker and relays to
be falsely activated. The higher the inverter’s carrier wave frequency, the higher the
leakage current, and also, the longer the motor’s cable, the greater is the leakage current.

Suppressing methods:

Reduce the carrier wave frequency, but the motor noise may be higher;

Motor cables should be as short as possible;

The inverter and other equipment should use leakage current circuit breaker designed for
protecting the products against high-order harmonic/surge leakage current .

Leakage current between lines

The line leakage current flowing outside though the distributed capacitor of the inverter
may false trigger the thermal relay, especially for the inverter of which power rating is
less than 7.5KW. If the cable is longer than 50m, the ratio of leakage current to motor
rated current may increase to a level that can cause external thermal relay to trigger
unexpectedly.

Suppression methods:

Reduce the carrier wave frequency, but the motor audible noise is higher;
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Install reactor at the output side of the inverter.

In order to protect the motor reliably, it is recommended to use a temperature sensor to
detect the motor’s temperature, and use the inverter’s over-load protection device
(electronic thermal relay) instead of an external thermal relay.

5.1.5 Applications of Power Filter

Power source filter should be used in the equipment that may generate strong EMI or the
equipment that is sensitive to EMI. The power source filter should be a low pass filter
through which only 50Hz current can flow and high frequency current is rejected.

The power filter ensures the equipment can satisfy the conducting emission and
conducting sensitivity in EMC standard. It can also suppress the radiated emission of the
equipment

It can prevent the EMI generated by the equipment from entering power cable, and also
prevent the EMI generated by the power cable from entering the equipment.

Common mistakes in using power line filter

Power cable is too long

The filter inside the cabinet should be located near to the input power source. The length
of the cables should be as short as possible.

The input and output cables of the AC supply filter are too close

The distance between input and output cables of the filter should be as far apart as
possible, otherwise the high frequency noise may be coupled between the cables and
bypass the filter. Thus, the filtering effect becomes ineffective.

Bad ear thing of filter.

The filter enclose must be must be connected properly to the metal casing of the inverter.
In order to be earthed well, a special ear thing terminal on the filter’s enclosure should be
used. If you use one cable to connect the filter to the case, the ear thing is useless due to
high frequency interference. When the frequency is high, so too is the impedance of cable,
hence there is little bypass effect.

The filter should be mounted in the enclosure of equipment. Ensure to clear away the
insulation paint between the filter case and the enclosure for good earth contact.

5.1.6 AC Line Reactor Applications

Input AC Line Reactor:

A line reactor should be used if the distortion of power network is severe or the input
current harmonic level is high even after a DC reactor has been connected to the inverter.
It can also be used to improve the AC input power factor of the inverter.

Output AC Line Reactor:

When the cables from the inverter to motor are longer than 80m, multi-strand cables and
an AC line reactor should be used to suppress the high frequency harmonics. Thus, the
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motor insulation is protected. At the same time, leakage current and unexpected trigger
are reduced.

5.2 Wiring

/ADANGER

-Wiring can only be done after the Variable Speed Inverter’s AC power is disconnected; all the LEDs on
the operation panel are off and after waiting for at least 10 minutes. Then, you can remove the panel.
-Wiring job can only be done after confirming the Charge indicator inside the inverter has extinguished
and the voltage between main circuit power terminals + and - is below DC36V.

-Wire connections can only be done by trained and authorize personnel.

-For the sake of safety, the inverter and motor must be earthed because there is leakage current inside the

inverter; Check the wiring carefully before connecting emergency stopping or safety circuitso

-Check the Variable Speed Inverter’s voltage level before supplying power to it; otherwise human
injuring or equipment damage may happen.

-Check whether the inverter’s rated input voltage is in compliant with the AC supply voltage before
using.
‘Dielectric strength test of the inverter has been done in factory and the user needs not do it again

‘Refer to chapter 2 on how to connect braking resistor or braking,
-It is prohibited to connect the AC supply cables to the inverter’s terminals U, V and W.

-Grounding cables should be copper cables with cross-sectional area bigger than 2.5 mmz, and the
grounding resistance should be less than 10€.

-For the sake of safety, the inverter and motor must be earthed because there is leakage current inside the
inverter .

-The control circuits of SINUS VEGA are isolated from the power circuits in the inverter by basic
insulation (single insulation) only. If the control cables are to connect to external control circuit exposing
to human contact, an extra insulating layer, rated for use at the AC supply voltage of the load, must be
applied.

-If the control circuits are to connect to other circuits classified as Safety Extra Low Voltage (SELV), e.g.
connecting the RS485 port of the inverter to a personal computer through an adapter, an additional
isolating barrier must be included in order to maintain the SELV classification.
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-The control terminals of the inverter are of ELV (Extra Low Voltage) circuit. Do not touch them once

energized;

-If the external device has touchable terminals of SELV (Safety Extra Low Voltage) circuit. Remember to

connect isolating protections in between. Otherwise, the SELV circuit will be degraded to ELV circuit;;

*When connecting the inverter with PC, do choose RS485/232adapterswith isolating protections that
measure up to safety

requirements. ,
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5.2.1 Overview
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Figure 5-7 Systematic Wiring Diagram
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Table 5-2 Recommended MCCB Capacity and Copper Cable Section Area

MCCB| Power circuit (mm?)

Circuit g Gl
Size Model e Outpu | Earth | cable

breaker | ‘1P ng 5

(A) cable line t cable| cable | (mm®)
KOl | SINUS VEGA 00054T | 25 | 25 | 15 | 25 | 25 1.0
K10 | SINUS VEGA 00074T | 32 | 40 | 25 | 40 | 40 1.0
K10 | SINUS VEGA 00114T | 32 | 40 | 25 | 40 | 40 1.0
K15 | SINUS VEGA 00154T | 40 | 60 | 40 | 60 | 6.0 1.0
K15 | SINUS VEGA 00184T | 63 | 60 | 40 | 60 | 6.0 1.0
K40 | SINUS VEGA 00224T | 63 10| 10| 10 ] 10 1.0
K40 | SINUS VEGA 00304T | 80 16 | 16 | 16 | 16 1.0
K45 | SINUS VEGA 00374T | 100 | 25 | 25 | 25 | 16 1.0
K45 | SINUS VEGA 00454T | 160 | 25 | 10 | 25 | 16 1.0
K50 | SINUS VEGA 00554T | 200 | 35 | 16 | 35 | 16 1.0
K50 | SINUS VEGA 00754T | 200 | 35 | 25 | 35 | 25 1.0
K50 | SINUS VEGA 0090 4T | 250 | 70 70 | 35 1.0
K55 | SINUS VEGA 01104T | 310 | 70 70 | 35 1.0
K55 | SINUS VEGA 01324T | 400 | 95 |Please| 95 | 50 1.0
refer
K55 | SINUS VEGA 01604T | 400 | 150 | to | 150 | 75 1.0
brake
11255/ SINUS VEGA 0185 4T | 500 | 185 |resisto| 185 | 95 1.0
T

%5655/ SINUS VEGA 0200 4T | 600 |150%2 ma{“‘a 150%2| 150 | 1.0
K55/ . .
Kos | SINUS VEGA 0220 4T | 600 |150%2 150%2| 150 | 1.0
K55/ * %
Kos | SINUS VEGA 0250 4T | 800 |185%2 185%2| 185 1.0
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MCCB| Power circuit (mm?)
Circuit ] Control
Size Model breaker| Input Braki Outpu| Earth | cable
ng 2
cable | .5 |tcable| cable | (mm®)
(A) line
K55/ 800 |185%2 185%2] 185 | 1.0
K65 SINUS VEGA 0280 4T .
K55/ 800 |185%2 185%2] 185 | 1.0
K65 SINUS VEGA 0315 4T .
K65 SINUS VEGA 0355 4T 800 |150*3 150*3 [ 125%*2 1.0
K65 SINUS VEGA 0400 4T 800 |150*4 150*4 | 150%*2 1.0
K65 SINUS VEGA 0450 4T | 1000 |150*4 150*4{150%*2 1.0
K65 SINUS VEGA 0500 4T | 1200 |180*4 180*4{180%*2 1.0
K65 SINUS VEGA 0560 4T | 1200 [180*4 180*4 | 180*2 1.0
K65 SINUS VEGA 0630 4T | 1500 |180*4 180*4{180%*2 1.0
K70 SINUS VEGA 0800 4T | 2000 |180*5 180*5|180*3 1.0
K70 SINUS VEGA 1000 4T | 2500 |180%*5 180*5(180%*3 1.0
Note:

If the control circuit uses multi-strand cable, the single-core cable section area can be
0.5mm?>.

5.2.2 Power Terminals

1. SINUS VEGA 0005 4T

D|RrR|s|T|®H|@]|PBlU|V]W

Table 5-3 Definitions of power terminals

Mark Definition
R.S. T 3-phase AC input
+. PB External braking resistor
I DC positive, negative bus
input
U. V. W 3-phase AC outputs
@ Protective earth

2. SINUS VEGA 0007 4T~ 0018 4T
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[Rls|Tlrfw]rlofufv]w]

e[+ [+ =]
3. SINUS VEGA 0022 4T ~ 0030 4T
Dlr[s][rle [0 ][] u]v | w[D]

4. SINUS VEGA 0037 4T ~ 0045 4T

[Ris[Tlp]m[rel[ulv]wlee]

5. SINUS VEGA 0055 4T ~ 0090 4T

IR[s|[T[Pt]m[PBl()| U |V ] W]

&) @

6. SINUS VEGA 0110 4T and above:

Into the terminal
(at the top of the machine)

e | R [s] 7]
At the bottom of the

outlet terminals
(machine)

el u v ]w]r|[®]o]

Table 5-4Definitions of power terminals

Mark Definition

R.S. T 3-phase AC input

External DC reactor reserved terminals

NG .
PLo (5 (connect with steel before use)

(+) . PB | External braking resistor

) DC negative bus input

U. V. W [ 3-phase AC outputs

PE. © Protective earth
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5.2.3 Control Circuit Wiring

Control Terminals and Jumpers

Refer the layout to Figure 5-8. Jumper’s functions in 5-7. Be sure to set the jumper and wire the
terminals properly. It is recommended to use cable of section area bigger than Imm?®.

CN6

e
| "

Figure 5-8 Layouts of control terminals and jumpers
See below configuration of jumpers

Table 5-5 Jumpers’ function

V: 0~+10V voltage signal

Mark Function &Setting Default
Al2current/voltage input selection
I I: 0~20mA current signal 0~+10V

485 terminal resistor selection: ON: 120 terminal

J2 . . .
resistor, OFF: No terminal resistor.

No resistor

J3. J4and J5 |Communication selection

J7 and J10 Reserved

AOI1 current/voltage input selection

8 0/4~20mA: AOI current signal 0/2~+10V: AO1 voltage signal

0~+10V

AOQ2 current/voltage input selection

» 0/4~20mA: AO2 current signal 0/2~+10V: AO2 voltage signal

0~+10V
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Jumper usage

J1 jumper usage:

Figure a means that 0~+10V analog voltage input is selected;

Figure b means that 0/4~20mA analog current input is selected.

J2 jumper usage:
e | OFF I
I ON |e
a b
Figure a means that there is no resistor (ON) ;

Figure b means that there is a resistor (OFF) .

J8 and J9 jumper usage:

i

Figure a means that 0/4~20mA analog current output is selected;

Figure b. means that 0~+10V analog voltage output is selected
Terminal strip layout

[485+]ass-[ A1t [ A2] x1 [ x2 [ x3 ] xa [ x5 [x6 | [17TA[1TB [17C]|
[+10M] A01] Ao2GND| P24]PLc]coM x7 [ v1 [Do| [27A|2TB|2TC|
TA-TB: Normally closed; TA-TC: Normally open

Contact capacity: 250Vac/2A (COS¢@=1) , 250Vac/1A (COS¢=0.4) , 30Vdc/1A

TA, TB and TC can be defined as multi-functional digital output signals. Please refer to
Section 7.6
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Relay output TA. TB. TC Wiring:
If there are inductive loads, such as: electro-magnetic relay and contactor, surge snubber

circuit, e.g. RC circuit, varistor, fly-wheel diode (pay attention to the polarity when used
in a DC circuit), should be installed. Note that the leakage current should be less than the

current in the contactor or relay. The components of the absorption circuit should be
installed near the ends of the coil of the relay or contactor.

Terminals of main control board

Table 5-6 Terminal function table

Category Terminals Name Function Specification
485+ [Rs485 RS485+ Stndard R&-485
Communication communication lcl(s)e tw?stecd p(;ir}():zbfepoi se
- rt - )
485 PO Lt shielded cable
Anal Hage input Input voltage range:0~+10V
: nalog voltage inpu
All Analog input & geimp (input resistance:100kQ)
All (reference ground: GND) .
resolution:1/2000
Accepting analog
Analog input voltage/current input. Input voltage range:0~+10V
Jumper can select voltage |(InPut
Analog input [or current input mode, resistance:100k(2)
A2 . . Input current range:0~20mA
Al2 Voltage input mode is the| . ;
default (mpu
(Reference ground: resistance:3000)
GND) & ) resolution:1/2000
Be able to output analog
voltage/current. Jumper
AO] Analog output |can select voltage or
1 current input mode. Output current range:
Voltage input mode is the 0/4<20mA
Anal tout default mode.
niatog outpu Be able to output analog .
Output voltage range:
voltage/current. Jumper
Analog output |can select voltage or 02~+10V
AO2 .
2 current input mode,
Voltage input mode is the
default mode.
Optical-isolator 2-way input
Multi- Can l.>e deﬁr.lefl as.multl- input resistance: 2kQ
Digital input X1~ fl'mf:tlopal functional digital inputs, maximum input frequency:
X4,X6,X7 |digital inputs  |Reference ground: COM
1~3 200Hz
Input voltage range: 9~30V
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Optical-isolator 2-way input
Single way max. input
frequency:
Multi- It can be defined as high- é?\gl;Hfﬁ o it freduency:
X5 functional speed pulse inputs. y -1np 1 ¥
digital inputs 5 |Reference ground: COM S0kHz
£ P & ' Max. reference pulse
frequency: 50Hz
Input voltage range: 9~30V
Input impedance: 2Q
PLC Common Common terminal for
terminal multi-functional inputs
Providing +24V Output: +24V,set point
P24 +24V supply SJOVi ne power accuracy: +10%
PPy Max output current: 200mA
Isolated internally with
coMm |24V common PSORICCIREATY WIEL 10 lated internally with GND
terminal GND
Y1 Open collector g;%irjéngi)ﬁ::gﬂ;?i Optical-isolator output:
S 24VDC/50mA
output 1 digital outputs.
Digital output . Optical-isolator output:
Open collector Programmable terminals, [24VDC/50mA,
DO 0111)t ut 2 defined as multi-function |DO can be used as digital
P digital outputs. output, Max output
frequency :50kHz
. Output: +10V,Setpoint
+
oV + 101V power f;ov;de 10V power accuracy: +10%
P ! Supply PPy Max. output current: 100mA
OWer supply GND of + reference ground of
GND +10V analog signal and +10V |Isolated internally with COM
power supply |power supply
TA, TBand TC canbe |TA-TB: normally closed;
\TA/ITB/ defined as multi- TA-TC: normally open
. . Contact ity:
Others ;;gg;é/ Relay output |functional digital output 250(;1\?:(: /(;fa?g(l)s o=1)

signals.

250Vac/1A (COS
¢=0.4) , 30Vdc /1A

1) Analog Input Terminal Wiring

(DTerminal Al receives analog voltage input, the wiring is as follows:
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e} A — 1\

0~+10V |
O o I P
Shield layer near the inverter
is grounded

Figure 5-9 AIl Wiring Diagram

@Terminal AI2 receives analog signal. Select current or voltage signal by setting jumper.
Refer to the figure below:

Al2 current
+10V B |
,,,,,,,,,,,,, \%
0~+10V ' () Al2 Al2 voltage
or/a~20mal | GND |
Shield layer near the inverter PE 1V
is grounded J

Figure 5-10 AI2 Wiring Diagram
2) Analog Output Terminal Wiring

If the analog output terminal AO1 and AO2 are connected with analog meter, it can
measure many parameters. The jumpers for AO1 and AO2 are J§ and JO.

Analog meter  Analog current output

AO 1 B 0/4-20mA
0/2-10V

AO2 Analog voltage output

0/4-20mA

GND o ]| or2-10v

AO1:J8;A02:19

Figure 5-11 Analog Output Terminal Wiring

Note:

1 . When using analog input, you should install capacitor-filter or common-mode
inductor between All and GND, or between AI2 and GND.

2 . Analog I/O signals are sensible to interference, ensure to use shielded cable and

ground it properly. The cable length should be as short as possible.

3) Serial Communication Port Connection

The inverter can be connected to the host with RS485 port directly.

Figure 5-12 shows the connection of the inverter with the host with RS232 port.
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Using above wiring method, you can built a “single-master single-slave” system or a
“single-master multi-salves” system. The inverter in the network can be monitored, can
be controlled remotely automatically in real time by using a PC or PLC controller. Thus
more complicated operation control can be realized.

Host
RS232 (DB9)
I RS485/RS232 b ) ;
: Function |Terminal Shlelded\ Signal | Pin
' RS485POIT ; i 5V Power —+5V Enclosure
P Transmit TXD 2
: Receive RXD 3
5V Ground | GND 5
3 P } 4
[ Function | Terminal || [ Terminal | Function 6
\ + RS485— P— RS485— - ; [ RI | 9
; RS485+ [— RS485+ + § lcp | 1
[RTS| 7
lcrs| 8

Figure 5-12 RS485- (RS485/RS232) -RS232 communication cable
Precautions for communication port connection:
The PE terminal of each inverter should be earthed at a nearby grounding point;
The GND terminal of each inverter should be connected together;

RS485 communication uses shielded cables, which is earthed at one side. The earth wire
of the shielded cable is connected to RS485 communication module (PE).

If the above standard wiring methods cannot meet the requirements, you can take the
actions below:
Use isolated RS485 communication module;

If the noise is transmitted through the GND line to the inverter or other devices, which
results in malfunction of them, you may disconnect the GND lines.

4) Multi-function Input Terminal and Wiring

The multi-function input terminals use full-bridge rectifying circuit, as the below figure
shows. PLC is the common terminal for X1~X7. The PLC terminal can sink or source
current. Wire connections X1~X7 is flexible and the typical wiring is shown below:

@ Connection method 1

It is default to use the inverter’s internal power source 24V, i.e. PLC connected with P24.

If you want to use external power supply, make sure to remove the wire between PLC
and P24.
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Current

F«:%\J.
<

7 A,
/
Sy Xl
K X1, X2...X7
 COM

Figure 5-13 External power supply wiring diagram
@ Connection Method 2

Inverter’s internal +24V power supply is used and the external controller uses PNP
transistors whose common emitters are connected, as shown in Figure 5-14.

External controller

[ P24 D2
i ——K— + sy
| COM T 24VDC 3V

Erew

should be grounde
Figure 5-14 Internal +24V wiring diagram (source)

Inverter’s internal +24V power supply is used and the external controller uses PNP

transistors whose common emitters are connected. ( Remote the wire between PLC and
P24) .

External controller

com {7777]1 Lp24m D2

should be erounded

Figure 5-15 Internal +24V wiring diagram (drain)
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When using External power supply, remember to disconnect PLC and P24

External controller

Shield near the inverter

should be grounded
Figure 5-16 External power supply wiring (source)

External power supply wiring (drain) (Remember to disconnect PLC and P24)

External controller

Shield grounded near

the inverter ©

Figure 5-17 External power supply wiring (drain)

5) Multi-function Output Terminal Wiring
(@D Terminal Y1 can use the internal 24V power supply, see the figure below:

24V

\_M P24 |
FsV Relay ? ;S

Y1. DO |

v

Figure 5-18 Multi-function output terminal wiringl
@ Terminal Y1 can also use external power (9~30V) supply:
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+24V

+5V DC9 ~30V
Y1.DO a

- W g
EZ /s E ; con Relay

Figure 5-19 Multi-function output terminal wiring2

(®When Terminal DO is used as digital pulse frequency output, it can also use the
internal 24V power supply:

+24V
P24

l ’% Do |
JTTQ K: 1 COM )_1

1 Digital frequency
meter

Figure 5-20 Terminal DO wiring 1

(@®When Terminal DO is used as digital pulse frequency output, it can also use the
external power supply (9~30V):

+24V
P24 |
By 424V
| T

E /. Do| i R

Exie BRER) (Oo-aov
I T COM
- L Digital frequency meter

Figure 5-21 Terminal DO wiring 2

Note:

1 . Don’t short terminals P24 and COM, otherwise the control board may be damagedo

2 . Use multi-core shielded cable or multi-strand cable (above 1mm) to connect the
control terminals.

3 . When using a shielded cable, the shielded layer’s end that is nearer to the inverter
should be connected to PE,
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4 . The control cables should be as far away (at least 20cm) as possible from the main
circuits and hi%h voltage cables (including power supply cables, motor cables, relay
cables and cables of contactor). The cables should be vertical to each other to reduce the
disturbance to minimum.

5.2.4 Onsite Wiring Requirements

To avoid mutual EMI disturbance, the control cables, power cable and motor cable
should be installed as apart as possible, especially when they are routed in parallel for
rather long distance. If the signal cable must cross the power cable or motor cable, keep
them at right angle to each other.

Motor cable

>30cm

>50cm

Power cable

>20cm

Signal/Control cable

‘ ‘ Power source or motor cable

Signal/Control cable

Figure 5-22 Cable routing schematic diagram

If the section area of the motor cable is too big, the motor should derate. Refer the
inverter’s cable specs in Table 5-2. Since the larger the section area of cables, the greater
their capacitance to the ground, therefore, the output current should derate 5% with
increasing every category of cable section area

Shielded/armored cable: high-frequency low-impedance shielded cable should be used,
such as woven copper mesh, aluminum mesh or metal mesh.

The control cable should be shielded, and the clamps at both ends of the metal mesh
should be connected to the earth terminal of the inverter enclosure.

Use conductive plate and dentate pad to clear away the paint between the screws and
metal casing, to ensure good conductivity.

45



z SANTERNO

ENERTRONICA GROUP

; A e
-~ _Enclosure Enclosure \ / Enclosure Enclosure K

Figure 5-23 Correct shield layer ear thing  Figure 5-24 Incorrect shield layer ear thing

5.2.5 Earthing

Independent ear thing pole(recommended) Shared ear thing pole(acceptable)
Inverter Other Other
verte equigment Inverter equipment

1 71 L

Figure3-25 Ear thing biagram 1 Figure 5-26 Ear t};ing Diagram 2

Shared ear thing lines (not allowed)

Other Other

r . In r .
Inverter equipment verte equipment

e L

Figu;e 5-27 Ear thing Diagr;m 3

Besides, pay attention to the following points:

In order to reduce the ear thing resistance, flat cable should be used because the high
frequency impedance of flat cable is smaller than that of round cable with the same CSA.

For 4-core motor cable, the end of one cable should be connected to the PE of the
inverter, and the other end should be connected to the motor’s enclosure. If the motor and
the inverter each have its own ear thing pole, then the ear thing effect is better.

If the ear thing poles of different equipment in one system are connected together, then
the leakage current will be a noise source that may disturb the whole system. Therefore,
the inverter’s ear thing pole should be separated with the ear thing pole of other
equipment such as audio equipment, sensors and PC, etc.

In order to reduce the high frequency impedance, the bolts used for fixing the equipment
can be used as the high frequency terminal. The paints on the bolt should be cleaned.
The ear thing cable should be as short as possible, that is, the ear thing point should be as
close as possible to the inverter.

Ear thing cables should be located as far away as possible from the I/O cables of the
equipment that is sensitive to noise, and lead should also be as short as possible.
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6. Operation Procedures

6.1 AC Drive Operation Panel

4+ Operation Panel Appearance and Key Function Description

Operation command channel indicator

Forward command indicator/
Reverse command indicator

Operation status indicator

Digital display

(o
RUN

Frequency indicatorﬂ

e

H O

EEEAE

o

LOCALREMOT FWDIREV

[¢]

Warning Indicator

TUNETC

Rotational speed indicator

lM—O*"Q—O

Voltage indicator

Current indicator

Increment key

Percentage

Programming/Exit key

Electric key

Operation key

Operation command channel shifting key

Data confirmed key / Enter key

Displacement key

+——Stop key Fault reset key

Decrement key

Parameter unit indicator

Hz A \

@ RPM—O—%— Hz:unit of frequency

Hz A \

O—RPM—@—%—CO A:unit of current

Hz A \

O—RPM—O—%—@ V:unit of voltage

Hz A \Y,

@ RPM—@—%—O RPM:unit of rotational speed
Hz A \

O—RPM—@—%—@ %:percentage

FWD/REYV indicator
The FWD/REYV indicator flashes only during forward/reverse switching.

There are 9 keys on AC drive operation panel. Function of each key is defined as the table 6-1:

Table 6-1: Operation Panel Menu

Key Name Function
MENU/ESC | Programming / Exit key | Enter or exit programming status
DATA/ENTER [ Function/Data key Enter next menu or data identification
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Key Name Function
A Increment key Increment of data or function code
v Decrement key Decrement of data or function code
Under editing, the modified position of setting data
1 d g Displacement key may be selected. Under other status, the status
Parameter may be displayed shifted.
Operation command Select operation command channel in order, press
LOCAL channel shifting key the DATA/ENTER key to ensure
10G Inching key Under‘operatmn panel, press the key for inching
operation
RUN Operation key Under operation panel, press the key for operation
STOP/RESET | Stop/Reset key Halt or failure reset

4+Operations of Parameters

[eo00] >

-
-

@
ENTE V- - — |F0-02
= | ra z
- — D
D)
©
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-

ool ol
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7 Description of Function Codes

7.1 Group FO: Basic Parameters

Command source selection Default ‘0

0  [Operation Panel control (LED off)
F0-00

Setting Range 1 [Terminal control (LED on)

2 Communication control (LED blinking)

It is used to determine the input channel of the AC drive control commands, such as run, stop,
forward rotation, reverse rotation and jog operation.

0: Operation Panel control channel (“LOCAL/REMOT” indicator off)
Commands are given by pressing keys “RUN” and “STOP/RESET” on the operation Panel
1: Terminal control (“LOCAL /REMOT” indicator on)

Commands are given by means of multifunctional input terminals with functions such as FWD,
REV, JOGF, and JOGR.

2: Communication control channel (“LOCAL/REMOT” indicator blinking)

Commands are given from host computer. If this Parameter is set to 2, a communication card
( Modbus RTU) must be installed

Related to the communication function Parameters, please see the "FB group communication
Parameters" instructions.

Motor 1 control mode Default R

0 Sensor less flux vector control (SVC)
F0-01

Setting Range 1 Closed-loop vector control (FVC)

2 [Voltage/Frequency (V/F) control

0: Sensor less flux vector control (SVC)

It indicates open-loop vector control, and is applicable to high-performance control applications
such as machine tool, centrifuge, wire drawing machine and injection molding machine. One AC
drive can operate only one motor. Torque control can be implemented in the SVC mode.

1: Closed-loop vector control (FVC)

It is applicable to high-accuracy speed control or torque control applications such as high-speed
Paper making machine, crane and elevator. One AC drive can operate only one motor. An
encoder must be installed at the motor side, and a encoder card matching the encoder must be
installed at the AC drive side. Torque control can be implemented in the FVC mode.
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2: Voltage/Frequency (V/F) control

It is applicable to applications with low load requirements or applications where one AC drive
operates multiple motors, such as fan and pump.

Note: If vector control is used, motor auto-tuning must be performed because the advantages of
vector control can only be utilized after correct motor Parameters are obtained. Better performance
can be achieved by adjusting speed regulator Parameters in group F4 (or groups A2 respectively for
motor 2).

For the permanent magnetic synchronous motor (PMSM), the SINUS VEGA does not support
SVC. FVC is used generally. In some low-power motor applications, you can also use V/F.

Main frequency source X

. Default 1
selection

Digital setting ( Preset frequency F0-04, UP/DOWN revisable,
non-retentive at power failure)

Digital setting (Preset frequency F0-04, UP/DOWN revisable,
retentive at power failure)
ALl

IAI2

—_

F0-02

Setting Range Reserved

IPulse setting (X5)

Multi-reference
PLC
[PID

O 0| Q| || W

Communication setting

It is used to select the setting channel of the main frequency. You can set the main frequency in
the following 10 channels:

0: Digital setting (non-retentive at power failure)

The initial value of the set frequency is the value of F0-04 (Preset frequency). You can change
the set frequency by pressing A and V¥ on the operation Panel (or using the UP/DOWN
functions of input terminals).

When the AC drive is powered on again after power failure, the set frequency reverts to the value
of F0-04.

1: Digital setting (retentive at power failure)

The initial value of the set frequency is the value of F0-04 (Preset frequency). You can change
the set frequency by pressing keys A and V¥ on the operation Panel (or using the UP/DOWN
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functions of input terminals).

When the AC drive is powered on again after power failure, the set frequency is the value
memorized at the moment of the last power failure.

Note that F9-00 (Retentive of digital setting frequency upon power failure) determines whether
the set frequency is memorized or cleared when the AC drive stops. It is related to stop rather
than power failure.

2: Al

3: A2

4: Reserved

5: Pulse setting (X5)

The frequency is set by X5 (high-speed pulse). The signal specification of pulse setting is 9-30 V
(voltage range) and 0-100 kHz (frequency range). Input pulse can only be given from
multifunctional input terminals X5. The relation between X5 terminal input pulse frequency and
the corresponding set, is designed through the F5-26~F5-29, the corresponding relation of two
points is straight line corresponding relation. The corresponding value 100% of pulse setting
corresponds to the value of F0-09 (Maximum frequency).

6: Multi-reference

In multi-reference mode, combinations of different X terminal states correspond to different set
frequencies. The SINUS VEGA supports a maximum of 16 speeds implemented by 16 state
combinations of four X terminals (allocated with functions 12 to 15) in Group FC. The multiple
references indicate percentages of the value of F0-09 (Maximum frequency).

If a X terminal is used for the multi-reference function, you need to perform related setting in
group F5.

7: Simple PLC

When the simple programmable logic controller (PLC) mode is used as the frequency source, the
running frequency of the AC drive can be switched over among the 16 frequency references. You
can set the holding time and acceleration/deceleration time of the 16 frequency references. For
details, refer to the descriptions of Group FD.

8: PID

The output of PID control is used as the running frequency. PID control is generally used in on-
site closed-loop control, such as constant pressure closed-loop control and constant tension
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closed-loop control.
When applying PID as the frequency source, you need to set parameters of PID function in group
F7.

9: Communication setting

The frequency is set by means of communication.

;\;;:;Ez;y frequency source Y Default 0
0 Digital setting (preset frequency F0-04, UP/DOWN revisable, non-
retentive power failure)
1 Digital setting (preset frequency F0-04, UP/DOWN revisable,
retentive at power failure)
2 Al
F0-03 3 AR
Setting Range 4 [Reserved
5 [Pulse setting (X5)
6  Multi-reference
7 PLC
8 PID
9  Communication setting

When used as an independent frequency input channel (frequency source switched over from X
to Y), the auxiliary frequency source Y is used in the same way as the main frequency source X
(refer to F0-02).

When the auxiliary frequency source is used for operation (frequency source is "X and Y
operation"), Pay attention to the following aspects:

1. If the auxiliary frequency source Y is digital setting, the preset frequency (F0-04) does not
take effect. You can directly adjust the set main frequency by pressing keys A and V¥ on the
operation Panel (or using the UP/DOWN function of input terminals).

2. If the auxiliary frequency source is analog input (Alland AI2) or pulse setting, 100% of the
input corresponds to the range of the auxiliary frequency Y (set in FO-15 and F0-16).
3. If the auxiliary frequency source is pulse setting, it is similar to analog input.

Note: The main frequency source X and auxiliary frequency source Y must not use the same
channel. That is, F0-02 and F0-03 cannot be set to the same value.

Preset frequency |Default 50.00Hz
F0-04

Setting Range 0.00~maximum frequency (valid when frequency source is digital setting)
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If the frequency source is digital setting or terminal UP/DOWN, the value of this Parameter is
the initial frequency of the AC drive (digital setting)

[Frequency source selection Default 0

Unit’s digit [Frequency source selection

0 Main frequency source X
1 X and Y operation
(operation relationship determined by ten's digit)
2 Switchover between X and Y
F0-05 . 3 Switchover between X and "X and Y operation”
Setting Range
4 Switchover between Y and "X and Y operation”

Ten’s digit X and Y operation relationship

0 X+Y
1 X-Y
2 Maximum
3 Minimum

It is used to select the frequency setting channel. If the frequency source involves X and Y
operation, you can set the frequency offset in FO-17 for superposition to the X and Y operation
result, flexibly satisfying various requirements.

Unit’s digit: Frequency source selection

0: Main frequency source X

Main frequency source X as target frequency
1: X and Y operation

Main and auxiliary operation result as the target frequency, main and auxiliary operation
relationship see the description of ten digits.

2: Main frequency source X and auxiliary frequency Y switchover

When the multi-function input terminals function 18 (frequency switch) is invalid, the main
frequency X as the target frequency.

When the multi-function input terminals function 18 (frequency switch) is valid, the auxiliary
frequency Y as the target frequency.

3: The main frequency source X switchover with the main and auxiliary operation result.

When the multi-function input terminals function 18 (frequency switch) is invalid, the main
frequency X as the target frequency.

When the multi-function input terminals function 18 (frequency switch) is valid, the main and
auxiliary operation result as the target frequency.

53



¢, SANTERNO

ENERTRONICA GROUP

\

4: The auxiliary frequency source Y switchover with the main and auxiliary operation result.

When the multi-function input terminals function 18 (frequency switch) is invalid, the auxiliary
frequency Y as the target frequency.

When the multi-function input terminals function 18 (frequency switch) is valid, the main and
auxiliary operation result as the target frequency.

Ten digits: Frequency source main and auxiliary operation relations.

0: X+Y

The target frequency is the sum of main frequency X and auxiliary frequency Y.

1: X-Y

The target frequency is the difference between main frequency X and auxiliary frequency Y.

2: MAX

The target frequency is the largest absolute value of main frequency X and auxiliary frequency Y.
3: MIN

The target frequency is the least absolute value of main frequency X and auxiliary frequency Y.

In addition, when the frequency source selection is X and Y, offset frequency can be set by FO-
17, offset frequency, superimposed on the advocate complementary operation results in a flexible
response to various needs.

Type display Default Model dependent
F0-06 1 HEAVY DUTY
Setting Range

2 NORMAL DUTY

1: HEAVY DUTY
2: NORMAL DUTY

[Frequency upper limit Default ‘S0.00HZ
Fo-07 Setting Range Frequency lower limit F0-08 ~maximum frequency F0-09
F0.08 [Frequency lower limit Default ‘0.00HZ

Setting Range 0.00Hz ~frequency upper limit FO-07

If the frequency reference is lower than the value of this Parameter, the AC drive can stop, run at
the frequency lower limit, or run at zero speed, determined by F9-21.

Maximum frequency Default 50.00 Hz

F0-09
Setting Range 50.00Hz ~ 320.00Hz

When the frequency source is Al, pulse setting (X5), or multi-reference, 100% of the input
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corresponds to the value of this Parameter.

The output frequency of the SINUS VEGA can reach up to 3200 Hz. To take both frequency
reference resolution and frequency input range into consideration, you can set the number of
decimal places for frequency reference in F9-13.

If F9-13 is set to 1, the frequency reference resolution is 0.1Hz. In this case, the setting range of
F0-09 is 50.0 to 3200.0Hz.

If F9-13 is set to 2, the frequency reference resolution is 0.01Hz. In this case, the setting range of
F0-09 is 50.00 to 320.00Hz.

Reserved Default -
F0-10

Setting Range -

Rotation direction Default (0]
FO-11 0 Same direction

Setting Range

1 Reverse direction

You can change the rotation direction of the motor just by modifying this Parameter without
changing the motor wiring. Modifying this Parameter is equivalent to exchanging any two of the
motor's U, V, W wires.

Note: The motor will resume running in the original direction after Parameter initialization. Do
not use this function in applications where changing the rotating direction of the motor is
prohibited after system commissioning is complete.

Acceleration time 1 Default Model dependent
0.00s ~ 650.00: -23=2
FO-12. ‘ S s (F9-23=2)
Setting Range 0.0s ~ 6500.0s (F9-23=1)
0s ~ 65000s(F9-23=0)
Deceleration time 1 Default Model dependent
0.00s ~ 650.00s (F9-23=2)
FO-13

Setting Range 0.0s ~ 6500.0s (F9-23=1)
0s ~ 65000s(F9-23=0)

Acceleration time indicates the time required by the AC drive to accelerate from 0 Hz to
"Acceleration/Deceleration base frequency" (F9-19), that is, t1 in Figure 7-1.

Deceleration time indicates the time required by the AC drive to decelerate from
"Acceleration/Deceleration base frequency" (F9-19) to 0 Hz, that is, t2 in Figure 7-1.
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Figure 7-1 Acceleration / Deceleration time

The SINUS VEGA provides totally four groups of acceleration/deceleration time for selection.
You can perform switchover by using a X terminal.

Group 1: F0-12, F0-13
Group 2: F8-16, F8-17
Group 3: F8-18, F8-19
Group 4: F8-20, F8-21

Reverse control Default (1]

F0-14 0  [Enabled
Setting Range
1 Disabled

It is used to set whether the AC drive allows reverse rotation. In the applications where reverse
rotation is prohibited, set this Parameter to 1.

Range of auxiliary frequency Y for X and Y operation Default

FO0-15 0
Setting Range

Relative to maximum frequency

1 [Relative to main frequency X

Range of auxiliary frequency Y for X and Y operation |Default

F0-16

Setting Range 0% ~ 150%

If X and Y operation is used, FO-15 and FO0-16 are used to set the adjustment range of the auxiliary
frequency source.

You can set the auxiliary frequency to be relative to either maximum frequency or main
frequency X. If relative to main frequency X, the setting range of the auxiliary frequency Y
varies according to the main frequency X.
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[Frequency offset of auxiliary frequency source for

Default .00H
F0-17 X andY operation clau 0-00Hz

Setting Range 0.00Hz ~maximum frequency F0-09

This Parameter is valid only when the frequency source is set to "X and Y operation".

The final frequency is obtained by adding the frequency offset set in this Parameter to the X and Y
operation result.

Source of frequency upper limit  Default (0]

0 Set by F0-07
1 ATL
NV

F0-18

Setting Range
Reserved

IPULSE setting (X5)

W B W N

Communication setting

It is used to set the source of the frequency upper limit, including digital setting (F0-07), Al
pulse setting or communication setting. If the frequency upper limit is set by means of analog
input, the analog input setting is 100% corresponding to F0-07.

For example, to avoid runaway in torque control mode in winding application, you can set the
frequency upper limit by means of analog input. When the AC drive reaches the upper limit, it
will continue to run at this speed.

F0-19 [Frequency upper limit offset Default 0.00Hz

Setting Range 0.00Hz ~maximum frequency F0-09

If the source of the frequency upper limit is analog input or pulse setting, the final frequency
upper limit is obtained by adding the offset in this Parameter to the frequency upper limit set in
F0-18

Motor Parameter group
selection

F0-20 0
Setting Range

Default (0]

Motor Parameter group 1

1 Motor Parameter group 2

The SINUS VEGA can drive two motors at different time. You can set the motor nameplate
Parameters respectively, independent motor auto-tuning, different control modes, and Parameters
related to running performance respectively for the two motors.

Motor Parameter group 1 corresponds to groups F1 and F4. Motor Parameter groups 2correspond

to groups A2 respectively.

You can select the current motor Parameter group by using F0-20 or perform switchover between

the motor Parameter groups by means of a X terminal. If motor Parameters selected by means of
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F0-20 conflict with those selected by means of X terminal, the selection by X is preferred.

Reserved Default ‘—
F0-21~ F0-24
Setting Range -
7.2 Group F1: Motor 1 Parameters

Motor type selection Default 0
F1-00 0  |Common asynchronous motor

Setting Range 1 [Variable frequency asynchronous motor

2 [Permanent magnetic synchronous motor

Rated motor power Default ‘Model dependent
F1-01

Setting Range 0.1kW ~ 1000.0kW

Rated motor frequency Default Model dependent
F1-02

Setting Range 0.01Hz ~maximum frequency

Rated motor current Default Model dependent
F1-03 ) 0.01A ~ 655.35A( AC drive power <55kW)

Setting Range .

0.1A ~ 6553.5A( AC drive power >55kW)

Rated motor voltage Default Model dependent
F1-04

Setting Range 1V ~ 2000V

Rated motor rotational Default Model dependent
F1-05 speed

Setting Range Irpm ~ 65535rpm

Set the Parameters according to the motor nameplate, no matter whether V/F control or vector control
is adopted.

To achieve better V/F or vector control performance, motor auto-tuning is required. The motor
auto-tuning accuracy depends on the correct setting of motor nameplate Parameters.

INo-load current (asynchronous motor) Default ‘Model dependent
F1-06 . 0.01A ~ F1-03(AC drive power <55kW)
Setting Range )
0.1A ~ F1-03(AC drive power >55kW)
Stator resistance (asynchronous motor) Default ‘Model dependent
F1-07 0.001Q ~ 65.535Q(AC drive power <55kW)

Setting Range

0.0001Q2  ~ 6.5535Q(AC drive power >55kW)
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ILeakage inductive reactance (asynchronous Default Model dependent
motor)
F1-08
. 0.0ImH ~ 655.35mH(AC drive power <55kW)
Setting Range
0.001mH ~ 65.535mH(AC drive power >55kW)
Rotor resistance (asynchronous motor) Default Model dependent
F1-09 ) 0.001Q ~ 65.535Q(AC drive power < 55kW)
Setting Range .
0.0001Q  ~ 6.5535Q(AC drive power >55kW)
Mutual inductive reactance Default Model dependent
F1.10 asynchronous motor)
. 0.1mH ~ 6553.5mH(AC drive power < 55kW)
Setting Range .
0.01lmH ~ 655.35mH(AC drive power >55kW)

The Parameters in F1-06 to F1-10 are asynchronous motor Parameters. These Parameters are
unavailable on the motor nameplate and are obtained by means of motor auto-tuning. Only F1-07
to F1-08 can be obtained through static motor auto-tuning. Through complete motor auto-tuning,
encoder phase sequence and current loop PI can be obtained besides the Parameters in F1-07 to
F1-09.

Each time "Rated motor power" (F1-01) or "Rated motor voltage" (F1-04) is changed; the AC
drive automatically restores values of F1-06 to F1-10 to the Parameter setting for the common
standard Y series asynchronous motor.

If it is impossible to perform motor auto-tuning onsite, manually input the values of these
Parameters according to data provided by the motor manufacturer.

Stator resistance Default Model dependent
F1-11 synchronous motor)
. 0.001Q ~ 65.535Q(AC drive power < 55kW)
Setting Range
0.0001Q2  ~ 6.5535Q(AC drive power >55kW)
Shaft D inductance Default Model dependent
Fl12 synchronous motor)
. 0.0lmH ~ 655.35mH(AC drive power < 55kW)
Setting Range .
0.001mH ~ 65.535mH(AC drive power >55kW)
Shaft Q inductance Default Model dependent
synchronous motor)
F1-13
. 0.0lmH ~ 655.35mH(AC drive power < 55kW)
Setting Range .
0.001mH ~ 65.535mH(AC drive power >55kW)
Reserved Default -
F1-14
Setting Range -
Back-EMF
ac Default Model dependent
F1-15 synchronous motor)
Setting Range 0.1V ~ 6553.5V
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F1-11 to F1-15 is synchronous motor Parameters. These Parameters are unavailable on the
nameplate of most synchronous motors and can be obtained by means of "Synchronous motor
no-load auto-tuning". Through "Synchronous motor with-load auto-tuning", only the encoder
phase sequence and installation angle can be obtained.

Each time "Rated motor power" (F1-01) or "Rated motor voltage" (F1-04) is changed; the AC
drive automatically modifies the values of F1-11to F1-15.

You can also directly set the Parameters based on the data provided by the synchronous motor
manufacturer.

Reserved Default ‘—
F1-16

Setting Range -

Encoder pulses per revolution Default ‘l 024
F1-17

Setting Range 1 ~ 65535

This Parameter is used to set the pulses per revolution (PPR) of ABZ or UVW incremental
encoder. In FVC mode, the motor cannot run properly if this Parameter is set incorrectly.

[Encoder type Default ‘O

F1-18 0  |ABZ incremental encoder
Setting Range

1 [UVW incremental encoder

The SINUS VEGA supports multiple types of encoder.
After installation of the encoder card is complete, set this Parameter properly based on the actual

condition. Otherwise, the AC drive cannot run properly.

Reserved Default }~
F1-19

Setting Range -

\A/B phase sequence of ABZ incremental encoder ~ Default }0
F1-20 0 [Forward

Setting Range

Reserve

This Parameter is valid only for ABZ incremental encoder (F1-18 = 0) and is used to set the A/B

phase sequence of the ABZ incremental encoder

It is valid for both asynchronous motor and synchronous motor. The A/B phase sequence can be
obtained through "Asynchronous motor complete auto-tuning" or "Synchronous motor no-load

auto-tuning".

[Encoder installation angle Default 0.0°
F1-21

Setting Range 0.0°~ 359.9°
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This Parameter is applicable only to synchronous motor. It is valid for ABZ incremental encoder,
UVW incremental encoder, resolver and wire-saving UVW encoder, but invalid for SIN/COS
encoder.

It can be obtained through synchronous motor no-load auto-turning or with-load auto-tuning.
After installation of the synchronous motor is complete, the value of this Parameter must be
obtained by motor auto-tuning. Otherwise, the motor cannot run properly.

U, V, W phase sequence of

UVW encoder [Default 0
F1-22 0 Forward

Setting Range

1 Reverse

UVW encoder angle offset Default 0.0°
F1-23

Setting Range 0.0°~ 359.9°

These two Parameters are valid only when the UVW encoder is applied to a synchronous motor.

They can be obtained by synchronous motor no-load auto-tuning or with-load auto tuning. After
installation of the synchronous motor is complete, the values of these two Parameters must be

obtained by motor auto-tuning. Otherwise, the motor cannot run properly.

Number of pole Pairs of resolver ~ Default 1
F1-24

Setting Range 1 ~ 65535

If a resolver is applied, set the number of pole Pairs properly.

Reserved Default -
F1-25

Setting Range L

Encoder wire-break fault detection time Default 0.0s
F1-26

0.0s: No action

tting R
Setting Range 0.1s ~ 10.0s

This Parameter is used to set the time that a wire-break fault lasts. If it is set to 0.0s, the AC drive

does not detect the encoder wire-break fault.

If the duration of the encoder wire-break fault detected by the AC drive exceeds the time set in
this Parameter, the AC drive reports F.EC.
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Auto-tuning selection Default ‘0

0  |No auto-tuning

1 IAsynchronous motor static auto-tuning
F1-27

Setting 2 |Asynchronous motor complete auto-tuning

11 |Synchronous motor with-load auto-tuning

12 Synchronous motor no-load auto-tuning

0: No auto-tuning, auto-tuning is prohibited.
1: Asynchronous motor static auto-tuning

It is applicable to scenarios where complete auto-tuning cannot be performed because the
asynchronous motor cannot be disconnected from the load.

Before performing static auto-tuning, properly set the motor type and motor nameplate
Parameters of F1-00 to F1-05 first. The AC drive will obtain Parameters of F1-07 to F1-09 by
static auto-tuning.

Action specification: Set this Parameter to 1, and press the RUN key. Then, the AC drive starts
static auto-tuning.

2: Asynchronous motor complete auto-tuning

To perform this type of auto-tuning, ensure that the motor is disconnected from the load. During
the process of complete auto-tuning, the AC drive performs static auto-tuning first and then
accelerates to 80% of the rated motor frequency within the acceleration time set in FO-12. The
AC drive keeps running for a certain period and then decelerates to stop within deceleration time
set in FO-13.

Before performing complete auto-tuning, properly set the motor type, motor nameplate
Parameters of F1-00 to F1-05, "Encoder type" (F1-18) and "Encoder pulses per revolution" (F1-
17) first.

The AC drive will obtain motor Parameters of F1-06 to F1-07, "A/B phase sequence of ABZ
incremental encoder" (F1-20) and vector control current loop PI Parameters of F4-13 to F4-16 by
complete auto-tuning.

Action specification: Set this Parameter to 2, and press the RUN key. Then, the AC drive starts
complete auto tuning.

3~10: Reserved

11: Synchronous motor with-load auto-tuning
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It is applicable to scenarios where the synchronous motor cannot be disconnected from the load.
During with-load auto-tuning, the motor rotates at the speed of 10 PRM.

Before performing with-load auto-tuning, properly set the motor type and motor nameplate
Parameters of F1-00 to F1-05 first.

By with-load auto-tuning, the AC drive obtains the initial position angle of the synchronous
motor, which is a necessary prerequisite of the motor's normal running.

Before the first use of the synchronous motor after installation, motor auto-tuning must be
performed.

Action specification: Set this Parameter to 11, and press the RUN key. Then, the AC drive starts
with-load auto-tuning.

12: Synchronous motor no-load auto-tuning

If the synchronous motor can be disconnected from the load, no-load auto-tuning is
recommended, which will achieve better running performance compared with with-load auto-
tuning.

During the process of no-load auto-tuning, the AC drive performs with-load auto-tuning first and
then accelerates to 80% of the rated motor frequency within the acceleration time set in FO-12.
The AC drive keeps running for a certain period and then decelerates to stop within the
deceleration time set in FO-13

Before performing no-load auto-tuning, properly set the motor type, motor nameplate Parameters
of F1-00 to F1-05, "Encoder type" (F1-18) and "Encoder pulses per revolution" (F1-17) and
"Number of pole Pairs of resolver" (F1-24. F1-25) first.

The AC drive will obtain motor Parameters of F1-11 to F1-15, encoder related Parameters of F1-
20 to F1-23 and vector control current loop PI Parameters of F4-13 to F4-16 by no-load auto-
tuning.

Action specification: Set this Parameter to 12, and press the RUN key. Then, the AC drive starts
no-load auto-tuning.

Note: Motor auto-tuning can be performed only in operation Panel mode.

Reserved Default -

F1-28~F1-29

Setting Range -
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7.3 Group F2: Start Control

Start mode Default ‘0

0  Direct start

F2-00
Setting Range 1 Rotational speed tracking restart

2 [Pre-excited start (asynchronous motor)

0: Direct start
— If the DC braking time is set to 0, the AC drive starts to run at the startup frequency.

— If the DC braking time is not 0, the AC drive performs DC braking first and then starts to run
at the startup frequency. It is applicable to small-inertia load application where the motor is likely
to rotate at startup.

1: Rotational speed tracking restart

The AC drive judges the rotational speed and direction of the motor first and then starts at the
tracked frequency. Such smooth start has no impact on the rotating motor. It is applicable to the
restart upon instantaneous power failure of large-inertia load. To ensure the performance of
rotational speed tracking restart, set the motor Parameters in group F1 correctly.

2: Pre-excited start (asynchronous motor)

It is valid only for asynchronous motor and used for building the magnetic field before the motor
runs. For pre-excited current and pre-excited time, see Parameters of F2-03 and F2-04.

— If the pre-excited time is 0, the AC drive cancels pre-excitation and starts to run at startup
frequency.

— If the pre-excited time is not 0, the AC drive pre-excites first before startup, improving the
dynamic response of the motor.

Startup frequency Default ‘0.00HZ
F2-01

Setting Range 0.00Hz ~ 10.00Hz
F2.02 Startup frequency holding time Default ‘0.0S

Setting Range 0.0s ~ 100.0s

To ensure the motor torque at AC drive startup, set a proper startup frequency. In addition, to
build excitation when the motor starts up, the startup frequency must be held for a certain period.

The startup frequency (F2-01) is not restricted by the frequency lower limit. If the set target
frequency is lower than the startup frequency, the AC drive will not start and stays in the standby
state.

During switchover between forward rotation and reverse rotation, the startup frequency holding
time is disabled. The holding time is not included in the acceleration time but in the running time
of simple PLC.
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Example 1:

F0-02 =0 The frequency source is digital setting.
F0-04 = 2.00Hz The digital setting frequency is 2.00Hz.
F2-01 = 5.00Hz  The startup frequency is 5.00Hz.

F2-02 = 2.0s The startup frequency holding time is 2.0s.
In this example, the AC drive stays in the standby state and the output frequency is 0.00Hz.
Example 2:

F0-02 =0 The frequency source is digital setting.
F0-04 = 10.00Hz The digital setting frequency is 10.00Hz.
F2-01 = 5.00Hz The startup frequency is 5.00Hz.

F2-02 = 2.0s The startup frequency holding time is 2.0s.

In this example, the AC drive accelerates to 5.00Hz, and then accelerates to the set frequency
10.00Hz after 2s.

Startup DC braking current/ Default 0%
F2-03  [Pre-excited current

Setting Range 0%~100%

Startup DC brakmg time/ Default 0.0s
F2-04  [Pre-excited time

Setting Range 0.0s~100.0s

Startup DC braking is generally used during restart of the AC drive after the rotating motor stops.
Pre-excitation is used to make the AC drive build magnetic field for the asynchronous motor
before startup to improve the responsiveness.

Startup DC braking is valid only for direct start (F2-00 = 0). In this case, the AC drive performs
DC braking at the set startup DC braking current. After the startup DC braking time, the AC
drive starts to run. If the startup DC braking time is 0, the AC drive starts directly without DC
braking. The larger the startup DC braking current is, the larger the braking force is.

If the startup mode is pre-excited start (F2-00 = 3), the AC drive builds magnetic field based on
the set pre-excited current. After the pre-excited time, the AC drive starts to run. If the pre-
excited time is 0, the AC drive starts directly without pre-excitation.

The startup DC braking current or pre-excited current is a percentage relative to the base value.

/Acceleration/Deceleration mode Default (0]
0 Linear acceleration/deceleration
F2-05 -
Setting Range 1 S-curve acceleration/deceleration A
2 S-curve acceleration/deceleration B

It is used to set the frequency change mode during the AC drive start and stop process.
0: Linear acceleration/deceleration

The output frequency increases or decreases in linear mode. The SINUS VEGA provides four
group of acceleration/deceleration time, which can be selected by using F5-00 to F5-06.
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1: S-curve acceleration/deceleration A

The output frequency increases or decreases along the S curve. This mode is generally used in
the applications where start and stop processes are relatively smooth, such as elevator and
conveyor belt. F2-06 and F2-07 respectively define the time proportions of the start segment and
the end segment.

2: S-curve acceleration/deceleration B

In this curve, the rated motor frequency tb is always the inflexion point. This mode is usually
used in applications where acceleration/deceleration is required at the speed higher than the rated
frequency.

When the set frequency is higher than the rated frequency, the acceleration/deceleration time is:

4 5. 5
t=(—x(—) +—)=<T
° £ o
In the formula, f'is the set frequency, b is the rated motor frequency and T is the acceleration
time from OHz to fb.
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Figure 7-2 S-curve acceleration/deceleration A
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Figure 7-3 S-curve acceleration/deceleration B
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F2.06 Time proportion of S-curve start segment Default ‘30.0%
Setting Range 0.0% ~ (100.0%-F2-07)

F2.07 Time proportion of S-curve end segment Default ‘30.0%
Setting Range 0.0% ~ (100.0%-F2-06)

These two Parameters respectively define the time proportions of the start segment and the end
segment of S-curve acceleration/deceleration. They must satisfy the requirement: F2-06 + F2-07
<100.0%.

In Figure 7-2, t1 is the time defined in F2-06, within which the slope of the output frequency
change increases gradually. t2 is the time defined in F2-07, within which the slope of the output
frequency change gradually decreases to 0. Within the time between t1 and t2, the slope of the
output frequency change remains unchanged, that is, linear acceleration/deceleration.

Stop mode Default (0]

F2-08 . 0 Decelerate to stop
Setting Range

1 Coast to stop

0: Decelerate to stop

After the stop command is enabled, the AC drive decreases the output frequency according to the
deceleration time and stops when the frequency decreases to zero.

1: Coast to stop

After the stop command is enabled, the AC drive immediately stops the output. The motor will
coast to stop based on the mechanical inertia

F2.09 Initial frequency of stop DC braking Default ‘O‘OOHZ
Setting Range 0.00Hz ~maximum frequency
F2.10 Waiting time of stop DC braking Default ‘0.0s
Setting Range 0.0s ~ 36.0s
Fa1l Stop DC braking current Default 0%
Setting Range 0% ~ 100%
Fa12 Stop DC braking time Default ‘0.05
Setting Range 0.0s ~ 36.0s

F2-09 (Initial frequency of stop DC braking)

During the process of decelerating to stop, the AC drive starts DC braking when the running
frequency is lower than the value set in F2-09.

F2-10 (Waiting time of stop DC braking)

When the running frequency decreases to the initial frequency of stop DC braking, the AC drive
stops output for a certain period and then starts DC braking. This prevents faults such as
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overcurrent caused due to DC braking at high speed.
F2-11 (Stop DC braking current)

This Parameter specifies the output current at DC braking and is a percentage relative to the base
value.

— If the rated motor current is less than or equal to 80% of the rated AC drive current, the base
value is the rated motor current.

— If the rated motor current is greater than 80% of the rated AC drive current, the base value is
80% of the rated AC drive current.

F2-12 (Stop DC braking time)

This Parameter specifies the holding time of DC braking. If it is set to 0, DC braking is cancelled.

Output 4

frequency (Hz)

Initial frequency of]
stop DCqbrakir);g

Time

= )

Effective value of‘
output voltage

s

aiting time of
sloP DC braking

=
-

Stop DC braking e o

oy

I I TimeT
~ Stop DC
mﬁpﬂrgnd braking time
Figure 7-4 Stop DC braking process
Brake use ratio Default 100%
F2-13
Setting Range 0% ~ 100%

It is valid only for the AC drive with internal braking unit and used to adjust the duty ratio of the
braking unit. The larger the value of this Parameter is, the better the braking result will be.
However, too larger value causes great fluctuation of the AC drive bus voltage during the

braking process.
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Rotational speed tracking mode Default ‘0

0 [From frequency at sto
F2-14 d Y P

Setting Range 1 [From zero speed

2 From maximum frequency

To complete the rotational speed tracking process within the shortest time, select the proper
mode in which the AC drive tracks the motor rotational speed.

0: From frequency at stop

It is the commonly selected mode.

1: From zero frequency

It is applicable to restart after a long time of power failure.

2: From the maximum frequencyi, it is applicable to the power-generating load.

F2.15 Rotational speed tracking speed Default 20

Setting Range 1~ 100

In the rotational speed tracking restart mode, select the rotational speed tracking speed. The
larger the value is, the faster the tracking is. However, too large value may cause unreliable
tracking.

Reserved Default -
F2-16~ F2-19

Setting Range -

7.4 Group F3: V/F Control Parameters
Group F3 is only valid for VF control.

The VF control mode is applicable to low load applications (fan or pump) or applications where
one AC drive operates multiple motors or there is a large difference between the AC drive power
and the motor power.

\V/F curve setting Default ‘O
0  [Linear VF
1 Multi-point VF

2 Square VF

3 1.2-power VF
4 1.4-power VF
6 1.6-power VF
8

9

F3-00
Setting Range

1.8-power VF

[Reserved

10 [VF complete separation

11 |VF half separation
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0: Linear V/F. It is applicable to common constant torque load.

1: Multi-point VF. It is applicable to special load such as dehydrator and centrifuge. Any such
VF curve can be obtained by setting Parameters of F3-01 to F3-06.

2: Square VF. It is applicable to centrifugal loads such as fan and pump.
3~8: VF curve between linear VF and square VF

10: VF complete separation. In this mode, the output frequency and output voltage of the AC
drive are independent. The output frequency is determined by the frequency source, and the
output voltage is determined by "Voltage source for VF separation" (F3-11).

It is applicable to induction heating, inverse power supply and torque motor control.
11: VF half separation

In this mode, V and F are proportional and the proportional relationship can be set in F3-11. The
relationship between V and F are also related to the rated motor voltage and rated motor
frequency in Group F1.

Assume that the voltage source input is X (0 to 100%), the relationship between V and F is:
V/F =2 * X * (Rated motor voltage) / (Rated motor frequency)

Multi-point VF frequency F3  Default ‘0.00HZ
F3-01 [F3-03 ~rated motor frequency (F1-02)
Setting Range Note: The rated frequencies of motors 2 are respectively set in
A2-04
Multi-point VF voltage V3 Default ‘0.0%
F3-02
Setting Range 0.0% ~ 100.0%

These six Parameters are used to define the multi-point VF curve.

The multi-point VF curve is set based on the motor's load characteristic. The relationship
between voltages and frequencies is:

V1<V2<V3,FI<F2<F3
At low frequency, higher voltage may cause overheat or even burnt out of the motor and
overcurrent stall or overcurrent protection of the AC drive.

Voltage% A
Vb

V3
V2

\'2!

: -
Fl1 F2 F3 Fb Frequency%

V1~V3: 1,2 and 3" voltage percentages of multi-point V/F
F1~F3: 12" and 3" frequency percentages of multi-point V/F
Vb: Rated motor voltage Fb: Rated motor running frequency

Figure 7-5 setting of multi-point VF curve
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F3.03 Multi-point VF frequency F2 [Default 0.00Hz
Setting Range F3-03 ~ F3-01
Multi-point VF voltage V2  Default 0.0%
F3-04
Setting Range 0.0% ~ 100.0%
F3.05 Multi-point VF frequency F1 Default 0.00Hz
Setting Range 0.00Hz ~ F3-03
Multi-point VF voltage V1  [Default 0.0%
F3-06
Setting Range 0.0% ~ 100.0%
307 Torque boost Default Model dependent
Setting Range 0.0% ~ 30%
Cut-off frequency of torque Default 50,001z
F3-08 |boost
Setting Range 0.00Hz ~maximum output frequency

To compensate the low frequency torque characteristics of V/F control, you can boost the output
voltage of the AC drive at low frequency by modifying F3-07. If the torque boost is set to too

large, the motor may overheat, and the AC drive may suffer overcurrent.

If the load is large and the motor startup torque is insufficient, increase the value of F3-07.

If the load is small, decrease the value of F3-07. If it is set to 0.0, the AC drive performs
automatic torque boost. In this case, the AC drive automatically calculates the torque boost value

based on motor Parameters including the stator resistance.

F3-08 specifies the frequency under which torque boost is valid. Torque boost becomes invalid

when this frequency is exceeded, as shown in the following figure 7-6.

Output voltage L

Vb

b Output
frequency

I
I
|
|
I
|
I
|
|
|
I
I
I
|

f

V1: Voltage of manual torque boost

Wb: Maximum output voltage

1: Cutoff frequency of manual torque boost fb: Rated running frequency

Figure 7-6 Manual torque boost
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\VF slip compensation gain [Default ‘0.0%
Setting Range 0% ~ 200.0%

F3-09

This Parameter is valid only for the asynchronous motor.
It can compensate the rotational speed slip of the asynchronous motor when the load of the motor
increases, stabilizing the motor speed in case of load change.

If this Parameter is set to 100%, it indicates that the compensation when the motor bears rated
load is the rated motor slip. The rated motor slip is automatically obtained by the AC drive
through calculation based on the rated motor frequency and rated motor rotational speed in group
Fl.

Generally, if the motor rotational speed is different from the target speed, slightly adjust this
Parameter.

IVF over-excitation gain  [Default 64

Setting 0~ 200

F3-10

During deceleration of the AC drive, over-excitation can restrain rise of the bus voltage,
preventing the over voltage fault. The larger the over-excitation is, the better the restraining
result is.

Increase the over-excitation gain if the AC drive is liable to over voltage error during
deceleration. However, too large over-excitation gain may lead to an increase in the output
current. Set F3-09 to a proper value in actual applications.

Set the over-excitation gain to 0 in the applications where the inertia is small and the bus voltage
will not rise during motor deceleration or where there is a braking resistor.

ll;a\r/;lit;ife source for VF Default o
0  Digital setting (F3-12)
1 Al
2 |AI2
3 Reserved

F3-11 ' 4 |PULSE setting (X5)

Setting Range 5 Multi-reference
6 Simple PLC
7 [PID
8  Communication setting

100.0% corresponds to the rated motor voltage (F1-04)

VF separation is generally applicable to scenarios such as induction heating, inverse power
supply and motor torque control.

If VF separated control is enabled, the output voltage can be set in F3-12 or by means of analog,
multi-reference, simple PLC, PID or communication. If you set the output voltage by means of
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non-digital setting, 100% of the setting corresponds to the rated motor voltage. If a negative
percentage is set, its absolute value is used as the effective value.

0: Digital setting (F3-12)

The output voltage is set directly in F3-12.

1: AIl 2: AI2 3: Reserved

The output voltage is set by Al terminals.

4: PULSE setting (X5)

The output voltage is set by pulses of the terminal X5.

Pulse setting specification: voltage range 9-30 V, frequency range 0—100 kHz
5: Multi-reference

If the voltage source is multi-reference, Parameters in group F5 and F8 must be set to determine
the corresponding relationship between setting signal and setting voltage.

6: Simple PLC

If the voltage source is simple PLC mode, Parameters in group FC must be set to determine the setting
output voltage.

7: PID

The output voltage is generated based on PID closed loop. For details, see the description of PID
in group F7.

8: Communication setting

The output voltage is set by the host computer by means of communication.

When the voltage source to choose 1 ~ 8, 0 ~ 100% are corresponding to the output voltage of 0
'V~ motor rated voltage.

VF Separatl'on of digital Default oV
F3-12 oltage setting

Setting Range 0V ~Motor Rated Voltage

Voltagc? rise time of V/F Default 0.0
F3-13 separation

Setting Range 0.0s ~ 1000.0s

The voltage source for VF separation is set in the same way as the frequency source. For details,
see F0-02. 100.0% of the setting in each mode corresponds to the rated motor voltage. If the
corresponding value is negative, its absolute value is used

F3-13 indicates the time required for the output voltage to rise from 0 V to the rated motor
voltage shown as t1 in the following figure.
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F3-16 indicates the time required for the output voltage to decline from the rated motor voltage
to 0 V, shown as t2 in the following figure.

Qutput voltage

*

Rated motor voltage

Target voltage

Actual voltage Actual voltage declining time
rising time

Set voltage rising -] —» 12 Setvoltage declining time
time

Figure 7-7 Voltage of V/F separation

VE oscillation suppression Default Model dependent
F3-14  gam
Setting Range 0 ~ 100

Set this Parameter to a value as small as possible in the prerequisite of efficient oscillation
suppression to avoid influence on VF control.

Set this Parameter to 0 if the motor has no oscillation. Increase the value properly only when the
motor has obvious oscillation. The larger the value is, the better the oscillation suppression result

will be.
When the oscillation suppression function is enabled, the rated motor current and no-load current
must be correct. Otherwise, the VF oscillation suppression effect will not be satisfactory.

7.5 Group F4: Vector Control Parameters

Group F4 is valid for vector control, and invalid for V/F control.

Speed loop proportional gain 1 Default 30
F4-00

Setting Range 1~ 100

Speed loop integral time 1 Default 0.50s
F4-01

Setting Range 0.01s ~ 10.00s

Switchover frequency 1 Default 5.00Hz
F4-02

Setting Range 0.00 ~ F4-05
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Speed loop proportional gain 2 Default 20
F4-03
Setting Range 0 ~ 100
Speed loop integral time 2 Default 1.00s
F4-04
Setting Range 0.01s ~ 10.00s
Switchover frequency 2 Default 10.00Hz
F4-05
Setting Range F4-02 ~maximum output frequency

Speed loop PI Parameters vary with running frequencies of the AC drive.

If the running frequency is less than or equal to "Switchover frequency 1" (F4-02), the speed
loop PI Parameters are F4-00 and F4-01.

If the running frequency is equal to or greater than "Switchover frequency 2" (F4-05), the speed
loop PI Parameters are F4-03 and F4-04.

If the running frequency is between F4-02 and F4-05, the speed loop PI Parameters are obtained
from the linear switchover between the two groups of PI Parameters, as shown in Figure 7-8.

Pl parameters A

F4-00
F4-01

F4-03
F4-04

-
-

F4-02 F4-05 Frequency reference

Figure 7-8: Relationship between running frequencies and PI Parameters

The speed dynamic response characteristics in vector control can be adjusted by setting the
proportional gain and integral time of the speed regulator.

To achieve a faster system response, increase the proportional gain and reduce the integral time.
Be aware that this may lead to system oscillation.

The recommended adjustment method is as follows:

If the factory setting cannot meet the requirements, make proper adjustment. Increase the
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proportional gain first to ensure that the system does not oscillate, and then reduce the integral
time to ensure that the system has quick response and small overshoot.

Note: Improper PI Parameter setting may cause too large speed overshoot, and over voltage fault
may even occur when the overshoot drops.

Vector control slip gain Default 100%
Setting Range 50% ~ 200%

F4-06

For SVC, it is used to adjust speed stability accuracy of the motor. When the motor with load
runs at a very low speed, increase the value of this Parameter; when the motor with load runs at a
very large speed, decrease the value of this Parameter.

For FVC, it is used to adjust the output current of the AC drive with same load.

Time constant of speed Default 0.000s
F4-07 oop filter
Setting Range 0.000s ~ 0.100s

In the vector control mode, the output of the speed loop regulator is torque current reference.
This Parameter is used to filter the torque references. It need not be adjusted generally and can be
increased in the case of large speed fluctuation. In the case of motor oscillation, decrease the
value of this Parameter properly.

If the value of this Parameter is small, the output torque of the AC drive may fluctuate greatly,
but the response is quick.

Vector control over-excitation gain Default 64

F4-08

Setting Range 0~ 200

During deceleration of the AC drive, over-excitation control can restrain rise of the bus voltage
to avoid the over voltage fault. The larger the over-excitation gain is, the better the restraining
effect is.

Increase the over-excitation gain if the AC drive is liable to over voltage error during
deceleration. Too large over-excitation gain, however, may lead to an increase in output current.
Therefore, set this Parameter to a proper value in actual applications.

Set the over-excitation gain to 0 in applications of small inertia (the bus voltage will not rise
during deceleration) or where there is a braking resistor.

Torque upper limit source in speed Default b
control mode
0 F4-10
1 ATl
F4-09 . 2 AD
Setting Range
3 Reserved
4 PULSE setting (X5)
5 Communication setting
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Digital setting of torque upper
)igita’ SCLNg of torque upp Default 150.0%
limit in speed control mode
F4-10
Setting Range 0.0% ~ 200.0%

In the speed control mode, the maximum output torque of the AC drive is restricted by F4-09.

If the torque upper limit is analog, pulse or communication setting, 100% of the setting
corresponds to the value of F4-10, and 100% of the value of F4-10 corresponds to the AC drive

rated torque.

[Excitation adjustment proportional gain Default 2000
F4-13

Setting Range 0 ~ 20000

[Excitation adjustment integral gain Default 1300
F4-14

Setting Range 0 ~ 20000

Torque adjustment proportional gain ~ Default 2000
F4-15

Setting Range 0 ~ 20000

Torque adjustment integral gain Default 1300
F4-16

Setting Range 0 ~ 20000

These are current loop PI Parameters for vector control. These Parameters are automatically
obtained through "Asynchronous motor complete auto-tuning" or "Synchronous motor no-load
auto-tuning”, and do not need to be modified.

The dimension of the current loop integral regulator is integral gain rather than integral time.
Note that too large current loop PI gain may lead to oscillation of the entire control loop.
Therefore, when current oscillation or torque fluctuation is great, manually decrease the
proportional gain or integral gain here.

Reserved Default -
F4-17
Setting Range -
Field weakening mode of synchronous motor ~ [Default 0
F4-18 0 No field weakening
Setting Range 1 Direct calculation
2 |Automatic adjustment
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Field weakening depth of synchronous motor  [Default 100%
F4-19

Setting Range 50% ~ 500%

Maximum field weakening current Default 50%
F4-20

Setting Range 1% ~ 300%

Field weakening automatic adjustment gain Default 100%
F4-21

Setting Range 10% ~ 500%

Field weakening integral multiple Default 2
F4-22

Setting Range 2~10

These Parameters are used to set field weakening control for the synchronous motor.

If F4-18 is set to 0, field weakening control on the synchronous motor is disabled. In this case,
the maximum rotational speed is related to the AC drive bus voltage. If the motor's maximum
rotational speed cannot meet the requirements, enable the field weakening function to increase

the speed.

The SINUS VEGA provides two field weakening modes: direct calculation and automatic
adjustment.

In direct calculation mode, directly calculate the demagnetized current and manually adjust the
demagnetized current by means of F4-19. The smaller the demagnetized current is, the smaller
the total output current is. However, the desired field weakening effect may not be achieved.

In automatic adjustment mode, the best demagnetized current is selected automatically. This may
influence the system dynamic performance or cause instability.

The adjustment speed of the field weakening current can be changed by modifying the values of
F4-21 and F4-22. A very quick adjustment may cause instability. Therefore, generally do not
modify them manually.

Reserved Default -

F4-23~ F4-24

Setting Range -

7.6 Group F5: Input Terminals

The SINUS VEGA provides seven X terminals (X5 can be used for high-speed pulse input) and
two analog input (Al) terminals.
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Function Code Parameter Name Default Remark
F5-00 X1 function selection 0~50 1: Forward RUN (FWD)
F5-01 X2 function selection 0~50 2: Reverse RUN(REV)
F5-02 X3 function selection 0~50 0: No function
F5-03 X4 function selection 0~50 0: No function
F5-04 X5 function selection 0~50 0: No function
F5-05 X6 function selection 0~50 0: No function
F5-06 X7 function selection 0~50 0: No function

The following table lists the functions available for the X terminals.

Value Function Description
0 INo function Set 0 for reserved terminals to avoid malfunction.
1 Forward RUN (FWD) L .
The terminal is used to control forward or reverse RUN of the AC drive.
2 Reverse RUN (REV)
. The terminal determines three-line control of the AC drive. For details,
3 Three-line control .
see the description of F5-08.
4 Forward JOG (FJOG) [FJOG indicates forward JOG running, while RJOG indicates reverse
JOG running. The JOG frequency, acceleration time and deceleration
5 Reverse JOG (RIOG) time are described respectively in F9-05, F9-07 and F9-08.
6 Terminal UP If the frequency is determined by external terminals, the terminals with
the two functions are used as increment and decrement commands for
. frequency modification.
7 Terminal DOWN [When the frequency source is digital setting, they are used to adjust the
frequency.
The AC drive blocks its output, the motor coasts to rest and is not
8 Coast to stop controlled by the AC drive. It is the same as coast to stop described in
[F2-08.
The terminal is used for fault reset function, the same as the function
9 Fault reset (RESET) RESET key on the operation Panel.
[Remote fault reset is implemented by this function.
The AC drive decelerates to stop, but the running Parameters are all
10 IRUN Pause memorized, such as PLC, swing frequency and PID Parameters. After
this function is disabled, the AC drive resumes its status before stop.
Normally open (NO) input o fIf this terminal l:')ecomc?s ON, the AC dri\{e reports F.Ed ar.ld Performs
11 the fault protection action. For more details, see the description of FL-
external fault
12.
12 Multi-reference terminal 1
13 Multi-reference terminal 2 he setting of 16 speeds or 16 other references can be implemented
through combinations of 16 states of these four terminals. For more
14 Multi-reference terminal 3 details, see appendix 1.
15 Multi-reference terminal 4

79




¢, SANTERNO

ENERTRONICA GROUP

\

Value Function Description
Terminal 1 for
16 lacceleration/deceleration . L
time selection Totally four groups of acceleration/deceleration time can be selected
- through combinations of two states of these two terminals. For more
Termlnal‘2 for . details, see appendix 2.
17 lacceleration/deceleration
time selection
. The terminal is used to perform switchover between two frequency
18 Frequency source switchover . L
sources according to the setting in F0-05.
If the frequency source is digital setting, the terminal is used to clear the
19 [UP/DOWN setting clear modification by using the UP/DOWN function or the
(terminal, operation Panel) fincrement/decrement key on the operation Panel, returning the set
frequency to the value of F0-04.
If the command source is set to terminal control (F0-00= 1), this
terminal is used to perform switchover between terminal control and
20 Command source switchover operation Panel control.
terminal If the command source is set to communication control (F0-00 = 2), this
terminal is used to perform switchover between communication control
and operation Panel control.
21 |Acceleration/Deceleration  [It enables the AC drive to maintain the current frequency output without
prohibited being affected by external signals (except the STOP command).
IPID is invalid temporarily. The AC drive maintains the current
22 IPID Pause frequency output without supporting PID adjustment of frequency
source.
The terminal is used to restore the original status of PLC control for the
23 IPLC Pause . . .
IAC drive when PLC control is started again after a Pause.
2 Swing Pause The 1-\C drive outputs the central frequency, and the swing frequency
function Pauses.
25 Counter input This terminal is used to count pulses.
26 ICounter reset This terminal is used to clear the counter status.
27 ILength count input This terminal is used to count the length.
28 LLength reset This terminal is used to clear the length.
29 Torque control prohibited The AC drive is prohibited from torque control and enters the speed
control mode.
Pulse input bled only f¢ . .
30 ulse input (enabled only for IX5 is used for pulse input.
X5)
31 Reserved Reserved
10 [mmediate DC braking IAfter this termlnal becomes ON, the AC drive directly switches over to
the DC braking state.
133 [Normally closed (NC) input |After this terminal becomes ON, the AC drive reports
of external fault IF.Ed and stops.
" Frequency modification |After this terminal becomes ON, the AC drive does not respond to any|

forbidden

frequency modification.
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Value Function Description
. ... _|After this terminal becomes ON, the PID action direction is reversed to
35 Reverse PID action direction L .
the direction set in F7-16.
36 External STOP terminal 1 In Qperatlon Panel m0<‘16, this terminal can be used to sto!a the AC drive,
lequivalent to the function of the STOP key on the operation Panel.
It is used to perform switchover between terminal control and
37 ICommand source switchover communication control. If the command source is terminal control, the
terminal 2 system will switch over to communication control after this terminal
becomes ON.
|After this terminal becomes ON, the integral adjustment function
38 PID integral Pause Pauses. However, the proportional and differentiation adjustment
functions are still valid.
Switchover between main |After this terminal becomes ON, the frequency source X is replaced by
39 lfrequency source X and .
the preset frequency set in F0-04.
preset frequency
Swn.tcfhover between |After this terminal is enabled, the frequency source Y is replaced by the
40 jauxiliary frequency source .
preset frequency set in F0-04.
[Y and preset frequency
41 Motor selection terminal 1 |SWitchover among the two groups of motor Parameters can be
- - implemented through the four state combinations of these two terminals.
42 Motor selection terminal 2 [For more details, see appendix 3.
If the PID Parameters switchover performed by means of X terminal
. (F7-20 = 1), the PID Parameters are F7-12 to F7-14 when the terminal
43 PID Parameter switchover becomes OFF; the PID Parameters are F7-23 to F7-25 when this
terminal becomes ON.
If th inal he A i F.Cdl
m User-defined fault 1 these two terminals become ON, the AC drive reports F.Cd1 and
F.Cd2 respectively, and performs fault protection actions based on the
45 [User-defined fault 2 setting in FL-14.
This terminal enables the AC drive to switch over between speed
46 Speed control / Torque control and torque control. When this terminal becomes OFF, the AC
control switchover drive runs in the mode set in PC-00. When this terminal becomes ON,
the AC drive switches over to the other control mode.
[When this terminal becomes ON, the AC drive stops within the shortest
time. During the stop process, the current remains at the set current
47 [Emergency stop .. . .. . . .
upper limit. This function is used to satisfy the requirement of stopping
the AC drive in emergency state.
In any control mode (operation Panel, terminal or communication), it
48 [External STOP terminal 2 |can be used to make the AC drive decelerate to stop. In this case, the
deceleration time is deceleration time 4.
[When this terminal becomes ON, the AC drive decelerates to the initial
49 Deceleration DC braking frequency of stop DC braking and then switches over to DC braking

state.
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lear the current running \When this terminal becomes ON, the AC drive's current running time is

50 ime cleared. This function must be supported by F9-44 and F9-47.

Appendix 1: State combinations of the four multi-reference terminals

The four multi-reference terminals have 16 state combinations, corresponding to 16 reference
values, as listed in the following table:

Reference 0 F8-00
Reference 1 F8-01
Reference 2 F8-02
Reference 3 F8-03
Reference 4 F8-04
Reference 5 F8-05
Reference 6 F8-06
Reference 7 F8-07
Reference 8 F8-08
Reference 9 F8-09
Reference 10 F8-10
Reference 11 F8-11
Reference 12 F8-12
Reference 13 F8-13
Reference 14 F8-14
Reference 15 F8-15

If the frequency source is multi-reference, the value 100% of F8-00 to F8-15 corresponds to the

value of F0-09 (Maximum frequency).

Besides the multi-speed function, the multi-reference can be also used as the PID setting source
or the voltage source for VF separation, satisfying the requirement on switchover of different

setting values.
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Appendix 2: State combinations of two terminals for acceleration/deceleration time selection

OFF OFF Acceleration/Deceleration time 1 F0-12. F0-13
OFF ON Acceleration/Deceleration time 2 F8-16. F8-17
ON OFF Acceleration/Deceleration time 3 F8-18. F8-19
ON ON Acceleration/Deceleration time 4 F8-20. F8-21

Appendix 3: State combinations of two motor selection terminals

OFF OFF Motor 1 Group F1, F2
OFF ON Motor 2 Group A2
X filter time Default 0.010s
F5-07
Setting Range 0.000s ~ 1.000s

It is used to set the software filter time of X terminal status. If X terminals are liable to
interference and may cause malfunction, increase the value of this Parameter to enhance the anti-

interference capability. However, increase of X filter time will reduce the response of X

terminals.
Terminal command mode  Default 0
0 Two-line mode 1
F5-08 1 Two-line mode 2

Setting Range

2 Three-line mode 1

3 Three-line mode 2

This Parameter is used to set the mode in which the AC drive is controlled by external terminals.

0: Two-line mode 1: It is the most commonly used two-line mode, in which the forward/reverse
rotation of the motor is decided by X1 and X2. The Parameters are set as below:



% SANTERNO

ENERTRONICA GROUP

F5-08 Terminal command mode 0 Two-line 1
F5-00 X1 function selection 1 [Forward RUN (FWD)
F5-01 X2 function selection 2 Reverse RUN (REV)
K1 K2 Run command
1 0 Forward RUN Kl
| X1 Forward RUN (FWD)

0 1 Reverse RUN K2_ X2 Reverse RUN (REV)

1 1 Stop COM

0 0 Stop

Figure 7-9 setting of two-line mode 1
1: Two-line mode 2
In this mode, X1 is RUN enabled terminal, and X2 determines the running direction.

The Parameters are set as below:

F5-08 Terminal command mode 1 Two-line 2
F5-00 X1 function selection 1 RUN enabled
. . [Forward or reverse
F5-01 X2 function selection 2 L
direction
K1 K2 Run command
1 0 Forward RUN Kl
~ | X1 RUN enabled
K2
1 1 Reverse RUN ~—— X2 Forward or reverse direction
0 0 Stop COM Digital common

0 1 Stop

Figure 7-10 setting of two-line mode 2
As shown in the preceding figure, if K1 is ON, the AC drive instructs forward rotation when K2
is OFF, and instructs reverse rotation when K2 is ON. If K1 is OFF, the AC drive stops.

2: Three-line mode 1

In this mode, X3 is RUN enabled terminal, and the direction is decided by X1 and X2.
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The Parameters are set as below:

F5-08 Terminal command mode 2 Three-line 1

F5-00 X1 function selection 1 [Forward RUN (FWD)
F5-01 X2 function selection 2 Reverse RUN (REV)
F5-02 X3 function selection 3 [Three-line control

m
Forward button —22—" — X1 Forward RUN (FWD)

SB1 M

Stop button 4\1— X3 RUN enabled
SB3
Reverse button | SBTD7 X2 Reverse RUN (REV)

COM Digital common

Figure 7-11 setting of three-line mode 1

As shown in the preceding figure, if SB1 is ON, the AC drive instructs forward rotation when
SB2 is pressed to be ON and instructs reverse rotation when SB3 is pressed to be ON. The AC
drive stops immediately after SB1 becomes OFF. During normal startup and running, SB1 must
remain ON. The AC drive's running state is determined by the final actions on SB1, SB2 and
SB3.

3: Three-line mode 2

In this mode, X3 is RUN enabled terminal. The RUN command is given by X1 and the direction
is decided by X2. The Parameters are set as below:

Function Codes are set as below:

F5-08 Terminal command mode 3 Three-line 2
F5-00 X1 function selection 1 [RUN enabled
. . [Forward or reverse
F5-01 X2 function selection 2 ..
direction
F5-02 X3 function selection 3 Three-line control
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m
Run button _SB2 | X1 RUN command

© R.unru.ng
direction -
0 Forward Stop button X3 Stop running
K /
1 Reverse —— X2 Running direction

COM Digital common

Figure 7-12 setting of three-line mode 2

As shown in the preceding figure, if SB1 is ON, the AC drive starts running when SB2 is pressed
to be ON; the AC drive instructs forward rotation when K is OFF and instructs reverse rotation
when K is ON. The AC drive stops immediately after SB1 becomes OFF. During normal startup
and running, SB1 must remain ON. The AC drive's running state is determined by the final
actions of SB1, SB2 and K.

Terminal UP/DOWN rate  Default 1.00Hz/s
Setting Range 0.01Hz/s ~ 65.535Hz/s

F5-09

It is used to adjust the rate of change of frequency when the frequency is adjusted by means of
terminal UP/DOWN.

If F9-13 (Frequency reference resolution) is 2, the setting range is 0.001-65.535 Hz/s.
If F9-13 (Frequency reference resolution) is 1, the setting range is 0.01-655.35 Hz/s.

Al curve selection Default 321

Unit's digit IAIl curve selection

1 Curve 1 (2 points, see F5-14 ~ F5-17)

Curve 2 (2 points, see F5-18 ~ F5-21)

F5-10 Curve 3 (2 points, see F5-22 ~ F5-25)

Setting Range

Curve 4 (4 points, see A0-00 ~ A0-07)

wm | AW N

Curve 5 (4 points, see A0-08 ~ A0-15)

Ten's digit IAI2 curve selection (1 ~ 5, same to AIl)

[Hundred's digit Reserved

The unit's digit, ten's digit and hundred's digit of this Parameter are respectively used to select the
corresponding curve of All and AI2. Any of the five curves can be selected for AIl and AI2.

Curve 1, curve 2 and curve 3 are all 2-point curves, set in group F5. Curve 4 and curve 5 are both

4-point curves, set in group AO.

The SINUS VEGA provides two Al terminals as standard.
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IAI filter time Default }0.108
F5-11

Setting Range 0.00s ~ 10.00s

IAI2 filter time Default }O.IOS
F5-12

Setting Range .00s ~ 10.00s

Reserved Default %
F5-13

Setting Range F

|AI curve 1 minimum input Default }0.00V
F5-14

Setting Range 0.00V ~ F5-16

i tting of AL

Correspon'dl.ng setting o Default 0.0%
F5-15  curve 1 minimum input

Setting Range ~100.00% ~ 100.0%

|AI curve 1 maximum input Default 10.00V
F5-16

Setting Range F5-14 ~ 10.00V

Correspondiflg sett'ing of Al Default 100.0%
F5-17  curve I maximum input

Setting Range +100.00% ~ 100.0%

These Parameters are used to define the relationship between the analog input voltage and the
corresponding setting.

When the analog input voltage exceeds the maximum value (F5-16), the maximum value is used.
When the analog input voltage is less than the minimum value (F5-14), the value set in F5-31

(Setting for AIl less than minimum input) is used.

When the analog input is current input, ImA current corresponds to 0.5V voltages.

F5-11 (Al filter time) is used to set the software filter time of AIl. If the analog input is liable to
interference, increase the value of this Parameter to stabilize the detected analog input. However,
increase of the Al filter time will slow the response of analog detection. Set this Parameter
properly based on actual conditions.

In different applications, 100% of analog input corresponds to different nominal values. For
details, refer to the description of different applications.

Two typical setting examples are shown in the following figure.

87



¢, SANTERNO

ENERTRONICA GROUP

\

Corresponding set value A
(frequency, torque)

100.0%

N

0V (0 mA) ! >
10V (20 mA)

Al

Corresponding set value y
(frequency, torque)

>

100.0%

0V (0 mA) L A
J 10V (20 mA)

-100.0% "

Figure 7-13 Corresponding relationship between analog input and set values

._]

IAI curve 2 minimum input Default 0.00V
F5-18

Setting Range 0.00V ~ F5-20

Corl.*e.spondl.ng setting of Al curveDc fault 0.0%
F5-19 2 minimum input

Setting Range -100.00% ~ 100.0%

|AT curve 2 maximum input Default 10.00V
F5-20

Setting Range F5-18 ~ 10.00V

Corres‘pondu-lg setting of Al curveDc fault 100.0%
F5.21 2 maximum input

Setting Range

-100.00% ~ 100.0%

he method of setting AI2S functions is similar to that of setting AIl function.

F5-22

AT curve 3 minimum input

Default

0.00V

Setting Range

0.00s ~ F5-24
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Corres;oon.dl'ng set%mg ?f Al Default 0.0%
Fs.p3  [curve 3 minimum inpu

Setting Range -100.00% ~ 100.0%

AT curve 3 maximum input Default 10.00V
F5-24

Setting Range [F5-22 ~ 10.00V

Corres;oond@g sett.ing (;f Al Default 100.0%
Fs.p5  curve 3 maximum inpu

Setting Range -100.00% ~ 100.0%

The method of setting All 2 functions is similar to that of setting AIl function.

PULSE minimum input Default 0.00kHz
F5-26

Setting Range 0.00kHz ~ F5-28

Corresp-or%dmg s-ettlng of Default 0.0%
F5-27  pulse minimum input

Setting Range -100.00% ~ 100.0%

Pulse maximum input Default 50.00kHz
F5-28

Setting Range F5-26 ~ 50.00kHz

Corresponfimg s?ttmg of Default 100.0%
F5.29  pulse maximum input

Setting Range -100.00% ~ 100.0%

PULSE filter time Default 0.10s
F5-30

Setting Range 0.00s ~ 10.00s

These Parameters are used to set the relationship between X5 pulse input and corresponding
settings. The pulses can only be input by X5. The method of setting this function is similar to that
of setting Allfunction.

Setting for AIl less than minimum input  [Default 000
[Unit's digit Setting for AIl less than minimum input
0 Minimum value
F5-31 1 0.0%

Setting Range Setting for AI2 less than minimum input

Ten's digit (0~ 1, same to All)

Hundred's digit Reserved

This Parameter is used to determine the corresponding setting when the analog input voltage is
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less than the minimum value. The unit's digit, ten's digit and hundred's digit of this Parameter

respectively correspond to the setting for AIl and AI2.

If the value of a certain digit is 0, when analog input voltage is less than the minimum input, the

corresponding setting of the minimum input (F5-15, F5-19, F5-23) is used.

If the value of a certain digit is 1, when analog input voltage is less than the minimum input, the

corresponding value of this analog input is 0.0%.

X1 delay time Default ‘0.05
F5-32

Setting Range 0.0s ~ 3600.0s

X2 delay time Default ‘0.0S
F5-33

Setting Range 0.0s ~ 3600.0s

X3 delay time Default ‘0.0s
F5-34

Setting Range 0.0s ~ 3600.0s

These Parameters are used to set the delay time of the AC drive when the status of X terminals
changes. Currently, only X1, X2 and X3 support the delay time function.

Reserved Default -

F5-35~F5-39

Setting Range -

7.7 Group F6: Output Terminals

The SINUS VEGA provides an analog output (AO) terminal, a digital output (DO) terminal, a
relay terminal and a DO terminal (used for high-speed pulse output or open-collector switch
signal output) as standard. If these output terminals cannot satisfy requirements, use an optional
I/O extension card that provides an AO terminal (AO2), a relay terminal (relay 2) and a DO
terminal (DO).

‘ DO terminal output mode  [Default 0
‘ F6-00 0  [Pulse output (DO)

Setting Range
‘ 1 Switch signal output (DO)

The DO terminal is programmable multiplexing terminal. It can be used for high-speed pulse
output (Pulse), with maximum frequency of 100 kHz. Refer to F6-06 for relevant functions of
DO(Pulse). It can also be used as open collector switch signal output (Switch).

DO (Switch) function (open-collector output terminal) Default 0

F6-01

Setting Range 0~40

90



¢, SANTERNO

ENERTRONICA GROUP

\

Relay function (1T/A-1T/B-1T/C) Default ‘ 2
F6-02

Setting Range 0~40

[Extension card relay function (2T/A-2T/B-2T/C) Default ‘ 0
F6-03

Setting Range 0~40

[Y1 function selection (open-collector output terminal) Default ‘ 1
F6-04

Setting Range 0~41

Reserved Default ‘ -
F6-05

Setting Range -

These five Parameters are used to select the functions of the five digital output terminals. 1T/A-
1T/B-1T/C and 2T/A-2T/B-2T/C) are respectively the relays on the control board and the
extension card.

The functions of the output terminals are described in the following table.

Value Function Description
0 No output The terminal has no function.
hen the Al ive i i h fi
1 AC drive running 'When the AC cllrlve is running and has output frequency (can be
zero), the terminal becomes ON.
'When the AC drive stops due to a fault, the terminal becomes
2 [Fault output (stop)

ON.

Frequency-level detection FDT1

3 Refer to the descriptions of F6-24 and F6-25.
output
4 [Frequency reached [Refer to the descriptions of F6-23.
Zero-speed runnin If the AC drive runs with the output frequency of 0, the
5 P € terminal becomes ON. If the AC drive is in the stop state, the

no output at sto .
P P) terminal becomes OFF.

The AC drive judges whether the motor load exceeds the
Motor overload overloa'd pre-\-)varning threshold bfffore perform.ing the

6 re-warnin protection action. If the pre-warning threshold is exceeded, the
P & terminal becomes ON. For motor overload Parameters, see the
descriptions of FL-00 to FL-04.

The terminal becomes ON 10s before the AC drive overload

7 IAC drive overload pre-warning . .
protection action is performed.

The terminal becomes ON when the count value reaches the

1 h
8 Set count value reached alue set in FD-44.
Designated count The terminal becomes ON when the count value reaches the
9 .
alue reached value set in FD-45.

The terminal becomes ON when the detected actual length
exceeds the value set in FD-41
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Value Function Description
1 PLC cycle complete When simple PLC comp}etesl one cycle, the terminal
outputs a pulse signal with width of 250ms.
12 /Accumulative running If the accumulative running time of the AC drive exceeds the
time reached time set in F9-49, the terminal becomes ON.
If the set frequency exceeds the frequency upper limit or lower
13 [Frequency limited limit and the output frequency of the AC drive reaches the
upper limit or lower limit, the terminal becomes ON.
In speed control mode, if the output torque reaches the torque
14 Torque limited limit, the AC drive enters the stall protection state and
meanwhile the terminal becomes ON.
[f the AC drive main circuit and control circuit become
15 Ready for RUN stable, and the AC drive detects no fault and is ready for
RUN, the terminal becomes ON.
16 AII>AD When‘the input of AIl is larger than the input of AI2, the
terminal becomes ON.
o [f the running frequency reaches the upper limit, the terminal
17 F limit Reached
requency upper limit Reached |/ "o\
F 1 limit hed
18 ;Ztgfni}t, act)wer it reache [f the running frequency reaches the lower limit, the terminal
stop) & becomes ON. In the stop state, the terminal becomes OFF.
[f the AC drive is in under voltage state, the terminal becomes
19 Under voltage state output
ON.
20 Communication setting Refer to the communication protocol.
21 Reserved [Reserved.
22 Reserved Reserved.
23 Zero-speed running 2 If the output frequency of the AC drive is 0, the terminal
having output at stop) becomes ON. In the state of stop, the signal is still ON.
2 /Accumulative power-on time  [If the AC drive accumulative power-on time (FN-00) exceeds
reached the value set in F9-48, the terminal becomes ON.
[Frequency level o
25 . Refer to the descriptions of F6-26 and F6-27.
detection FDT2 output
26 [Frequency 1 reached [Refer to the descriptions of F9-37 and F9-38.
27 Frequency 2 reached Refer to the descriptions of F9-39 and F9-40.
28 Current 1 reached Refer to the descriptions of F9-50 and F9-51.
29 Current 2 reached [Refer to the descriptions of F9-52 and F9-53.
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Value Function Description
[f the timing function (F9-44) is valid, the terminal becomes
30 Timing reached ON after the current running time of the AC drive reaches the
set time.
[If ATl input is larger than the value of F9-42 (AIl input
31 All input limit exceeded voltage upper limit) or lower than the value of F9-41 (AIl
input voltage lower limit), the terminal becomes ON.
32 Load becoming 0 If the load becomes 0, the terminal becomes ON.
. [f the AC drive is in the reverse running state, the terminal
33 Reverse running
becomes ON.
34 Zero current state Refer to the descriptions of F6-26 and F6-27.
Module temperature If the heat sink temperature of the inverter module (FN-03)
35 P reaches the set module temperature threshold (F9-34), the
eached .
terminal becomes ON.
36 Software current limit exceeded Refer to the descriptions of F9-32 and F9-33.
37 Frequency lower limit reached  [[f the running frequency reaches the lower limit, the terminal
(having output at stop) becomes ON. In the stop state, the signal is still ON.
[f a fault occurs on the AC drive and the AC drive continues to
38 /Alarm output . .
run, the terminal outputs the alarm signal.
If the motor temperature reaches the temperature set in
39 Moto-r overheat FL-23 (Motor overheat warning threshold), the terminal
warning becomes ON. You can view the motor temperature by using d0-|
34.
40 Current running time [f the current running time of AC drive exceeds the value of
reached [F9-47, the terminal becomes ON
41 Reserved
F6-06 DO function selection (Pulse output terminal) Default
F6-07  |AOI function selection Default 0
F6-08  |AO2 function selection Default 1

The output pulse frequency of the DO (Pulse) terminal ranges from 0.01 kHz to "Maximum DO
(Pulse) output frequency" (F6-09).

The value of F6-09 is between 0.01 kHz and 100.00 kHz.

The output range of AO1 and AO2 is 0—10 V or 0-20mA.

The relationship between pulse and analog output ranges and corresponding functions is listed in

the following table.
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0 Running frequency 0 to maximum output frequency
1 Set frequency 0 to maximum output frequency
2 Output current 0 to 2 times of rated motor current
3 Output torque (absolute value) |0 to 2 times of rated motor torque
4 Output power 0 to 2 times of rated power
5 Output voltage 0 to 1.2 times of rated AC drive voltage
6 [Pulse input 0.01kHz ~ 100.00kHz
7 ATl oV ~ +10V
8 AR 0V ~ +10V (Or 0 ~ 20mA)
9 [Reserved -
10 [Length 0 ~maximum set length
11 [Count value 0 ~maximum count value
12 Communication setting 0.0% ~ 100.0%
13 Motor rotational speed 0 ~ rotational speed corresponding to maximum output frequency
14 Output current 0.0A ~ 1000.0A
15 |Output voltage 0.0V ~ 1000.0V
Maximum DO output frequency Default 50.00kHz
Fo-09 Setting Range 0.01kHz ~ 100.00kHz
If the DO terminal is used for pulse output, this Parameter is used to set the maximum frequency of
pulse output.
F6.10 IAO1 offset coefficient Default ‘0.0%
Setting Range ~100.0% ~ +100.0%
reqy AOLgain Default \1 .00
Setting Range -10.00 ~ +10.00
AO2 offset coefficient Default ‘0.0%
ro-l2 Setting Range ~100.0% ~ +100.0%
reqy AO2zin Default \1 .00
Setting Range ~10.00 ~ +10.00

These Parameters are used to correct the zero drift of analog output and the output amplitude

deviation. They can also be used to define the desired AO curve.

If "b" represents zero offset, "k" represents gain, "Y" represents actual output, and "X" represents

standard output, the actual output is: Y =kX + b.
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The zero offset coefficient 100% of AO1 and AO2 corresponds to 10 V (or 20mA). The standard
output refers to the value corresponding to the analog output of 0 to 10 V (or 0 to 20mA) with no
zero offset or gain adjustment.

For example, if the analog output is used as the running frequency, and it is expected that the
output is 8 V when the frequency is 0 and 3 V at the maximum frequency, the gain shall be set to
-0.50, and the zero offset shall be set to 80%.

Reserved Default ‘—
F6-14~ F6-16
Setting Range -
DO output delay time Default ‘0.0S
F6-17
Setting Range 0.0s ~ 3600.0s
RELAY output delay time Default ‘0.0S
F6-18
Setting Range .0s ~ 3600.0s
RELAY?2 output delay time Default ‘0.05
F6-19
Setting Range 0.0s ~ 3600.0s
[Y1 output delay time Default ‘0.0S
F6-20
Setting Range .0s ~ 3600.0s
Reserved Default -
F6-21
Setting Range -

These Parameters are used to set the delay time of output terminals DO (switch), relay 1, relay 2
and Y1 from status change to actual output.

DO valid mode selection Default 00000
[Unit's digit DO(switch) valid mode
0 [Positive logic

F6.2 1 Negative logic

Setting Range Ten's digit RELAY1 valid mode(0 ~ 1, same as DO(switch))
Hundred's digit RELAY?2 valid mode(0 ~ 1, same as DO(switch))
Thousand's digit [Y1 valid mode(0 ~ 1, same as DO(switch))
Ten thousand's digit DO valid mode(0 ~ 1, same as DO(switch)R)

It is used to set the logic of output terminals DO(switch), relay 1, relay 2 and Y'1.
0: Positive logic

The output terminal is valid when being connected with COM, and invalid when being
disconnected from COM.

1: Negative logic
The output terminal is invalid when being connected with COM, and valid when being
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disconnected from COM
Detection range of frequency reached Default 0.0%
F6-23
Setting Range 0.00 ~ 100%( maximum frequency )

If the AC drive running frequency is within the certain range of the set frequency, the
corresponding DO terminal becomes ON.

This Parameter is used to set the range within which the output frequency is detected to reach the
set frequency. The value of this Parameter is a percentage relative to the maximum frequency.
The detection range of frequency reached is shown in the following figure.

Output frequency (Hz)

CTATTT T TR TS

Set frequency 1
- e

/f |

I

|

I

I

|

I

I

Detection
—\— =3 renge

|

|
Frequency reached !
detection signal |
|

|

|

I

|

I Ll

II Time (t)
|

|

|

|

Figure 7-14 Detection range of frequency reached

Frequency detection value(FDT1) Default 50.00Hz
F6-24
Setting Range 0.00Hz ~maximum frequency
[Frequency detection hysteresis (FDT hysteresis 1) Default 5.0%
F6-25
Setting Range 0.0% ~ 100.0% (FDT]1 level)

If the running frequency is higher than the value of F6-24, the corresponding DO terminal
becomes ON. If the running frequency is lower than value of F6-24, the DO terminal goes OFF

These two Parameters are respectively used to set the detection value of output frequency and
hysteresis value upon cancellation of the output. The value of F6-25 is a percentage of the

hysteresis frequency to the frequency detection value (F6-24).
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Output y
frequency(Hz)

FDT level /£ \

"~ FDT hysteresis=F6-24*F6-25

!

Time
Frequency reached y
detection signal on
(Y1,relay)
Time
Figure 7-15 FDT level
Frequency detection value (FDT2) Default 50.00Hz
F6-26
Setting Range 0.00Hz ~ maximum frequency
[Frequency detection hysteresis (FDT hysteresis 2) Default 5.0%
F6-27
Setting Range 0.0% ~ 100.0 % ( FDT2 level)

The frequency detection function is the same as FDT1 function. For details, refer to the descriptions of
F6-24 and F6-25.

Reserved Default -

F6-28~ F6-34
Setting Range -

7.8 Group F7 : Process Control PID Function

PID control is a general process control method. By performing proportional, integral and
differential operations on the difference between the feedback signal and the target signal, it
adjusts the output frequency and constitutes a feedback system to stabilize the controlled counter

around the target value.
It is applied to process control such as flow control, pressure control and temperature control.

The following figure shows the principle block diagram of PID control.
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Figure 7-16 Principle block diagram of PID control

PID setting source

Default 0

[F7-05 Setting

IATL

F7-00

AI2

Setting Range

[Reserved

PULSE (X5)

Communication

Multi-reference

IPID Feedback source

Default 0

IATL

IAI2

[Reserved

F7-01

AIl — AI2

Setting range

PULSE ( X5)

Communication

AI1+AI2

MAX(|AI1|,|AL2])

X V|| B W N

MIN (JAI1},|AI2])

This Parameter is used to select the feedback signal channel of process PID.

The PID feedback is a relative value and ranges from 0.0% to 100.0%.

PPID setting change time

Default 0.00s

F7-02

Setting range

0.00s ~ 650.00s

The PID setting change time indicates the time required for PID setting changing from 0.0% to
100.0%. The PID setting changes linearly according to the change time, reducing the impact
caused by sudden setting change on the system.
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PID feedback filter time  Default 0.00s
F7-03

Setting range 0.00s ~ 60.00s

PID setting Default 1000
F7-04 [feedback range

Setting range 0 ~ 65535

This Parameter is a non-dimensional unit. It is used for PID setting display (d0-15) and PID feedback
display (d0-16).

Relative value 100% of PID setting feedback corresponds to the value of F7-04. If F7-04 is set to
2000 and PID setting is 100.0%, the PID setting display (d0-15) is 2000.

PID digital setting Default 50.0%
F7-05

Setting range 0.0% ~ 100.0%

F7-00 is used to select the channel of target process PID setting. The PID setting is a relative
value and ranges from 0.0% to 100.0%. The PID feedback is also a relative value.

The purpose of PID control is to make the PID setting and PID feedback equal.

Cut-off frequ.ency of PID Default b 00Hz
F7-06 reverse rotation
Setting range 0. 00 ~Max frequency

In some situations, only when the PID output frequency is a negative value (AC drive reverse
rotation), PID setting and PID feedback can be equal. However, too high reverse rotation
frequency is prohibited in some applications, and F7-06 is used to determine the reverse rotation

frequency upper limit.

PID deviation limit Default 0.10%
F7-07

Setting range 0. 00% ~ 100.00%

It is used to set the PID differential output range. In PID control, the differential operation may
easily cause system oscillation. Thus, the PID differential regulation is restricted to a small range.

PPID output filter time Default 0.00s

F7-08

Setting range 0.00s ~ 60.00s

F7-03 is used to filter the PID feedback, helping to reduce interference on the feedback but

slowing the response of the process closed-loop system.

F7-08 is used to filter the PID output frequency, helping to weaken sudden change of the AC

drive output frequency but slowing the response of the process closed-loop system.
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Maximum deviation between two PID outputs in forward direction Default —1.00%
F7-09

Setting range 0.00% ~ 100.00%

Maximum deviation between two PID outputs in reverse direction Default 1.00%
F7-10

Setting range 0.00% ~ 100.00%

This function is used to limit the deviation between two PID outputs (2 ms per PID output) to
suppress the rapid change of PID output and stabilize the running of the AC drive.

F7-09 and F7-10 respectively correspond to the maximum absolute value of the output deviation
in forward direction and in reverse direction.

‘ IPID operation at stop Default 0

‘ F7-11 0 No PID operation at stop
‘ Setting range

1 |PID operation at stop

It is used to select whether to continue PID operation in the state of stop. Generally, the PID
operation stops when the AC drive stops.

[Proportional gain Kpl Default ‘20.0
F7-12

Setting range 0.0 ~ 100.0

Integral time Til Default }Z.OOS
F7-13

Setting range 0.01s ~ 10.00s

Differential timeTd1 Default ‘0.0005
F7-14

Setting range 0.00 ~ 10.000

F7-12 (Proportional gain Kp1)

It decides the regulating intensity of the PID regulator. The higher the Kp1 is, the larger the
regulating intensity is. The value 100.0 indicates when the deviation between PID feedback and
PID setting is 100.0%, the adjustment amplitude of the PID regulator on the output frequency
reference is the maximum frequency.

F7-13 (Integral time Til)

It decides the integral regulating intensity. The shorter the integral time is, the larger the
regulating intensity is. When the deviation between PID feedback and PID setting is 100.0%, the
integral regulator performs continuous adjustment for the time set in F7-13. Then the adjustment
amplitude reaches the maximum frequency.

F7-14 (Differential time Td1)
100
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It decides the regulating intensity of the PID regulator on the deviation change. The
longer the differential time is, the larger the regulating intensity is. Differential time is the time
within which the feedback value change reaches 100.0%, and then the adjustment amplitude
reaches the maximum frequency.

PID deviation limit Default 0.0%
Setting range 0. 0% ~ 100.0%

F7-15

If the deviation between PID feedback and PID setting is smaller than the value of F7-15, PID
control stops. The small deviation between PID feedback and PID setting will make the output
frequency stabilize, effective for some closed-loop control applications.

IPID action direction Default (0]
F7-16 0  [Forward action
Setting range 1 Reverse action

0: Forward action

When the feedback value is smaller than the PID setting, the AC drive's output frequency rises.
For example, the winding tension control requires forward PID action.

1: Reverse action

When the feedback value is smaller than the PID setting, the AC drive's output frequency reduces.
For example, the unwinding tension control requires reverse PID action.

Note that this function is influenced by the X function 35 "Reverse PID action direction".

PID integral property Default 00
Unit's
digit Integral separated
0 [nvalid
F7-17 1 |Valid
Setting range Ten's [Whether to stop integral

digit |operation when the output reaches the limit

0 |Continue integral operation

1 Stop integral operation

Integral separated

If it is set to valid, , the PID integral operation stops when the X allocated with function 22 "PID
integral Pause" is ON In this case, only proportional and differential operations take effect.
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If it is set to invalid, integral separated remains invalid no matter whether the X allocated with
function 22 "PID integral Pause" is ON or not.

Whether to stop integral operation when the output reaches the limit

If "Stop integral operation" is selected, the PID integral operation stops, which may help to
reduce the PID overshoot.

IPID initial value Default 0.0%
F7-18
Setting range 0.0% ~ 100.0%
?ID initial value holding Default 0.00s
time
F7-19
Setting range 0.00s ~ 650.00s

When the AC drive starts up, the PID starts closed-loop algorithm only after the PID output

is fixed to the PID initial value (F7-18) and lasts the time set in F7-19.

Output frequency A

PID initial value F7-18 |

Time
PID initial value
holding time F719

Figure 7-17 PID initial value function

PID Parameter switchover

.. Default (0]
condition
F7-20 0 No switchover
Setting range 1 Switchover via X

2 IAutomatic switchover based on deviation
PID  Parameter switchover
deviation 1

Default 20.0%

F7-21
Setting range 0.0% ~ F7-22
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EID t'Parz;meter switchover Default 30.0%
F7-22 eviation
Setting range F7-21 ~ 100.0%

In some applications, PID Parameters switchover is required when one group of PID Parameters
cannot satisfy the requirement of the whole running process.

These Parameters are used for switchover between two groups of PID Parameters. Regulator
Parameters F7-23 to F7-2are set in the same way as F7-12 to F7-14.

The switchover can be implemented either via a X terminal or automatically implemented based
on the deviation.

If you select switchover via a X terminal, the X must be allocated with function 43 "PID
Parameter switchover". If the X is OFF, group 1 (F7-12 to F7-14) is selected. If the X is ON,
group 2 (F7-23 to F7-25) is selected.

If you select automatic switchover, when the absolute value of the deviation between PID
feedback and PID setting is smaller than the value of F7-21, group 1 is selected. When the
absolute value of the deviation between PID feedback and PID setting is higher than the value of
F7-22, group 2 is selected. When the deviation is between F7-21 and FA-20, the PID Parameters
are the linear interpolated value of the two groups of Parameter values.

Pl parameters &

Group 1 of PID parameters
F7-12, F7-13. F7-14

Group 2 of PID parameters
F7-23. F7-24. F7-25

[

>
F7-21 F7-22 PID deciation

Figure 7-18 PID Parameters switchover

[Proportional gain Kp2 Default P0.0
F7-23

Setting range 0.0 ~ 100.0

Integral time Ti2 Default }2.005
F7-24

Setting range 0.01s ~ 10.00s

Differential time Td2 Default ‘0.0005
F7-25

Setting range 0.00 ~ 10.000
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Detection value of PID feedback loss  Default ‘0.0%
F7-26
Setting range 0.0%: Not judging feedback loss; 0.1% ~ 100.0%
Detection time of PID feedback loss  Default ‘0.0S
F7-27
Setting range 0.0s ~ 20.0s

These Parameters are used to judge whether PID feedback is lost.

If the PID feedback is smaller than the value of F7-26 and the lasting time exceeds the value of
F7-27, the AC drive reports F.LoF and acts according to the selected fault protection action.

Reserved Default -

F7-28~F7-29
Setting Range -

7.9 Group F8: Multi-Reference Function

The SINUS VEGA multi-reference has many functions. Besides multi-speed, it can be used as the
setting source of the V/F separated voltage source and setting source of process PID. In addition,
the multi-reference is relative value.

The simple PLC function is different from the SINUS VEGA user programmable function. Simple
PLC can only complete simple combination of multi-reference, while the user programmable

function is more practical. For details, see the descriptions of group.

Multi-reference 0 Default ‘0.0%
F8-00

Setting range -100.0% ~ 100.0%

Multi-reference 1 Default ‘0.0%
F8-01

Setting range -100.0% ~ 100.0%

Multi-reference 2 Default ‘0.0%
F8-02

Setting range -100.0% ~ 100.0%

Multi-reference 3 Default ‘0.0%
F8-03

Setting range -100.0% ~ 100.0%

Multi-reference 4 Default ‘0.0%
F8-04

Setting range -100.0% ~ 100.0%

Multi-reference 5 Default ‘0.0%
F8-05

Setting range -100.0% ~ 100.0%

Multi-reference 6 Default ‘0.0%
F8-06

Setting range -100.0% ~ 100.0%

Multi-reference 7 Default ‘0.0%
F8-07

Setting range -100.0% ~ 100.0%
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Multi-reference 8 Default ‘0.0%

F8-08
Setting range -100.0% ~ 100.0%
Multi-reference 9 Default ‘0.0%

F8-09
Setting range -100.0% ~ 100.0%
Multi-reference 10 Default ‘0,0HZ

F8-10
Setting range -100.0% ~ 100.0%

_ Multi-reference 11 Default ‘0.0%
Setting range -100.0% ~ 100.0%
Multi-reference 12 Default ‘0.0%

F8-12 -

Setting range -100.0% ~ 100.0%
813 Multi-reference 13 Default ‘0.0%

F8-

Setting range -100.0% ~ 100.0%
Multi-reference 14 Default ‘0.0%

F8-14
Setting range -100.0% ~ 100.0%

o] Multi-reference 15 Default ‘0.0%

F8-15
Setting range -100.0% ~ 100.0%

Multi-reference can be the setting source of frequency, V/F separated voltage and process PID.
The multi-reference is relative value and ranges from -100.0% to 100.0%.

As frequency source, it is a percentage relative to the maximum frequency. As V/F separated
voltage source, it is a percentage relative to the rated motor voltage. As process PID setting
source, it does not require conversion.

Multi-reference can be switched over based on different states of X terminals. For details, see
the descriptions of group F5.

/Acceleration time 2 Default ‘Model dependent
Fe-16 Setting Range 0. 0s ~ 6500.0s

Deceleration time 2 Default ‘Model dependent
e Setting Range 0. 0s ~ 6500.0s

/Acceleration time 3 Default ‘Model dependent
Fe-Is Setting Range 0. 0s ~ 6500.0s

Deceleration time 3 Default ‘Model dependent
Fe Setting Range 0. 0s ~ 6500.0s

/Acceleration time 4 Default ‘Model dependent
F8-20 Setting Range 0. 0s ~ 6500.0s

Deceleration time 4 Default ‘Model dependent
Fe2 Setting Range 0. 0s ~ 500.0s
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The SINUS VEGA provides a total of four groups of acceleration/deceleration time, that is, the
preceding three groups and the group defined by FO-12 and FO-13. Definitions of four groups are
completely the same. You can switch over between the four groups of acceleration/deceleration
time through different state combinations of X terminals. For more details, see the descriptions of
F5-01 to F5-05.

[Reserved Default -
F8-22~ F8-24

Setting Range -

7.10 Group F9: Auxiliary Functions

Retentive of digital setting frequency
upon power failure

F9-00 0

Setting Range

Default (0]

Not retentive

1 Retentive

This Parameter is valid only when the frequency source is digital setting.

If F9-00 is set to 0, the digital setting frequency value resumes to the value of F0-04 (Preset
frequency) after the AC drive stops. The modification by using keys A and V¥ or the terminal
UP/DOWN function is cleared.

If F9-00 is set to 1, the digital setting frequency value is the set frequency at the moment when
the AC drives stops. The modification by using keys A and V¥ or the terminal UP/DOWN
function remains effective.

[Forward/Reverse rotation dead-zone time Default 0.0s

Setting Range 0.0s ~ 3000.0s

F9-01

It is used to set the time when the output is 0 Hz at transition of the AC drive forward rotation
and reverse rotation, as shown in the following figure.

Output
frequency
(Hz)
Forward
rotation

1
L Reverse
ne

|
Déad-zd rotation
time

Figure 7-19 Forward/Reverse rotation dead-zone time
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Carrier frequency Default ‘Model dependent
Setting Range 0.5kHz ~ 16.0kHz

F9-02

It is used to adjust the carrier frequency of the AC drive, helping to reduce the motor noise,
avoiding the resonance of the mechanical system, and reducing the leakage current to the earth
and interference generated by the AC drive.

If the carrier frequency is low, output current has high harmonics, and the power loss and
temperature rise of the motor increase.

If the carrier frequency is high, power loss and temperature rise of the motor declines.
However, the AC drive has an increase in power loss, temperature rise and interference.

Adjusting the carrier frequency will exert influences on the aspects listed in the following table:

Carrier frequency Low —  High
Motor noise [Large —  Small
Output current waveform Bad —  Good
Motor temperature rise High —  Low
AC drive temperature rise Low —  High
Leakage current Small —  Large
[External radiation interference Small —  Large

The factory setting of carrier frequency varies with the AC drive power. If you need to modify
the carrier frequency, note that if the set carrier frequency is higher than factory setting, it will
lead to an increase in temperature rise of the AC drive's heat sink. In this case, you need to de-

rate the AC drive. Otherwise, the AC drive may overheat and alarm.

Carrier frequency adjustment with temperature Default 1

F9-03

Setting Range 0:No 1:Yes

It is used to set whether the carrier frequency is adjusted based on the temperature. The AC drive
automatically reduces the carrier frequency when detecting that the heat sink temperature is high.
The AC drive resumes the carrier frequency to the set value when the heat sink temperature
becomes normal. This function reduces the overheat alarms.

Startup protection Default 0

F9-04 0 No
Setting Range

1 [Yes
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This Parameter is used to set whether to enable the safety protection. If it is set to 1, the AC drive
does not respond to the run command valid upon AC drive power-on (for example, an input
terminal is ON before power-on). The AC drive responds only after the run command is
cancelled and becomes valid again.

In addition, the AC drive does not respond to the run command valid upon fault reset of the AC
drive. The run protection can be disabled only after the run command is cancelled.

In this way, the motor can be protected from responding to run commands upon power-on or
fault reset in unexpected conditions.

JOG running frequency Default ‘2,00Hz
F9-05

Setting Range 0.00Hz ~maximum frequency

Terminal JOG preferred  Default ‘0
F9-06

Setting Range : Disabled; 1: Enabled

It is used to set whether terminal JOG is preferred.

If terminal JOG is preferred, the AC drive switches to terminal JOG running state when there is a

terminal JOG command during the running process of the AC drive.

JOG acceleration time Default ‘20.03
F9-07

Setting Range 0.0s ~ 6500.0s

JOG deceleration time Default ‘20.08
F9-08

Setting Range 0.0s ~ 6500.0s

These Parameters are used to define the set frequency and acceleration/deceleration time of the AC drive
when jogging. The startup mode is "Direct start" (F2-00 = 0) and the stop mode is "Decelerate to stop"
(F2-08 = 0) during jogging.

ump frequency 1 Default 0.00Hz
F9-09 P Y ‘
Setting Range 0.00Hz ~maximum frequency
Jump frequency 2 Default 0.00Hz
F9-10 P e Y ‘
Setting Range 0.00 Hz ~maximum frequency
Foull Frequency jump amplitude Default ‘0.00HZ
Setting Range 0.00 ~maximum frequency

If the set frequency is within the frequency jump range, the actual running frequency is the jump

frequency close to the set frequency. Setting the jump frequency helps to avoid the mechanical

resonance point of the load.

The SINUS VEGA supports two jump frequencies. If both are set to 0, the frequency jump

function is disabled. The principle of the jump frequencies and jump amplitude is shown in the
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following figure.

Qutput
frequency (Hz) A

Jurmp Frequency jump amplitude
frequency 2 [Erequency jump ampiitude }
Jump ™ ¥ Frequency jump amplitude
frequency 1 = = == == == == heamhad.
Frequency jump amplitude

Time (.
L

Figure 7-20 Principle of the jump frequencies and jump amplitude

Jump frequency during

Default 0
F9-12  facceleration/deceleration clau

Setting Range |O: Disabled; 1: Enabled

It is used to set whether the jump frequencies are valid during acceleration/deceleration.

When the jump frequencies are valid during acceleration/deceleration, and the running frequency
is within the frequency jump range, the actual running frequency will jump over the set
frequency jump amplitude (rise directly from the lowest jump frequency to the highest jump
frequency). The following figure shows the diagram when the jump frequencies are valid during
acceleration/deceleration.

Output
frequency (Hz)4

Jump - _t _Frequency jump amplitude
frequency 2 _; Frequency jump amplitude

Jump | ___ - -_- -‘Frequency jump amplitude
freguencyil _t Frequency jump amplitude

Time (t)

Figure 7-21 Diagram when the jump frequencies are valid during acceleration/deceleration
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Freque.ncy reference Default b
esolution
F9-13
1 0.1Hz
Setting Range
2  |0.0lHz

It is used to set the resolution of all frequency-related Parameters.

If the resolution is 0.1 Hz, the SINUS VEGA can output up to 3200 Hz. If the resolution is 0.01
Hz, the SINUS VEGA can output up to 320.00 Hz.

Note:

Modifying this Parameter will make the decimal places of all frequency-related Parameters
change and corresponding frequency values change.

X valid mode selection 1 Default 00000
[Unit's digit X1 valid mode
0 High level valid
1 Low level valid
F9-14
Setting Range Ten's digit X2 valid mode (0 ~ 1, same as X1)
Hundred's digit X3 valid mode (0 ~ 1, same as X1)
Thousand's digit [X4 valid mode (0 ~ 1, same as X1)
Ten thousand's digit X5 valid mode (0 ~ 1, same as X1)
[X valid mode selection 2 Default 00000
Unit's digit X6 valid mode
0 High level valid
1 Low level valid
F9-15
Setting Range Ten's digit [X7 valid mode (0 ~ 1, same as X1)
[Hundred's digit [X8 valid mode (0 ~ 1, same as X1)
Thousand's digit X9 valid mode (0 ~ 1, same as X1)
Ten thousand's digit IX10 valid mode (0 ~ 1, same as X1)

These Parameters are used to set the valid mode of X terminals.

0: High level valid
The X terminal is valid when being connected with COM, and invalid when being disconnected
from COM.
1: Low level valid
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The X terminal is invalid when being connected with COM, and valid when being disconnected
from COM.

Binding command source to Default 000

frequency source

Unit’s digit Binding operation Panel command to frequency source

0 No binding

Frequency source by digital setting
ATl
IA12

Reserved

IPULSE setting (X5)

F9-16

Multi-reference
Simple PLC
[PID

Setting Range

O | 0 Q||| B W

Communication setting

Binding terminal command to frequency source

Ten’s digit | came as unit's digit)

Hundred’s Binding communication command to frequency source (0-9,
digit  same as unit's digit)

It is used to bind the three running command sources with the nine frequency sources, facilitating
to implement synchronous switchover.

For details on the frequency sources, see the description of F0-02 (Main frequency source X
selection). Different running command sources can be bound to the same frequency source.

If a command source has a bound frequency source, the frequency source set in F0-02 to F0-05

no longer takes effect when the command source is effective.

F itch int bet lerati
“requency switchover poin between acceleration Default 0.00Hz
F9-17  time 1 and acceleration time 2

Setting Range 0.00Hz ~maximum frequency

F itch int bet

requengy switchover point be Ween ' Default 0.00Hz

F9-18  deceleration time 1 and deceleration time 2

Setting Range 0.00Hz ~maximum frequency

This function is valid when motor 1 is selected and acceleration/deceleration time switchover is
not performed by means of X terminal. It is used to select different groups of

acceleration/deceleration time based on the running frequency range rather than X terminal
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during the running process of the AC drive.

Output frequency(Hz)

A
Setfrequency |—— — — — — —
|
F9-17 | — — — | :
| : |
Fos b——/ I __ 1 _ L ___
I T |
| | | |
' I | | _
-~ »! I T Y >
| | I o | Time(t)
i | Deceleration
* Acceleration
fime 2 !<—>: la—! time2
Acceleration Deceleration
time 1 time 1

Figure 7-22 Acceleration/deceleration time switchovers

During acceleration, if the running frequency is smaller than the value of F9-17, acceleration
time 2 is selected. If the running frequency is larger than the value of F9-17, acceleration time 1
is selected.

During deceleration, if the running frequency is larger than the value of F9-18, deceleration time

1 is selected. If the running frequency is smaller than the value of F9-18, deceleration time 2 is

selected.
\Acceleration/Deceleration time base frequency Default 0
0 Maximum (F0-09)
F9-19 .
Setting Range 1 Set frequency
2 100Hz

The acceleration/deceleration time indicates the time for the AC drive to increase from 0 Hz to

the frequency set in F9-19. Figure 7-1 shows the acceleration/deceleration time.

If this Parameter is set to 1, the acceleration/deceleration time is related to the set frequency. If

the set frequency changes frequently, the motor's acceleration/deceleration also changes.

Base frequency for UP/DOWN

modification during running Default (0]

F9-20 0  Running frequency

Setting Range

1 |Set frequency

This Parameter is valid only when the frequency source is digital setting.

It is used to set the base frequency to be modified by using keys A and ¥ or the terminal
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UP/DOWN function. If the running frequency and set frequency are different, there will be a
large difference between the AC drive's performance during the acceleration/deceleration process.

2:;12;§ ;nl(:\i:e;vllzztset frequency lower than Default o
F9-21 0 [Run at frequency lower limit
Setting Range 1 Stop
2 Run at zero speed

It is used to set the AC drive running mode when the set frequency is lower than the frequency
lower limit. The SINUS VEGA provides three running modes to satisfy requirements of various
applications.

Cooling fan control Default (0]

F9-22

Setting Range 0: Fan working during running; 1: Fan working continuously

It is used to set the working mode of the cooling fan. If this Parameter is set to 0, the fan works
when the AC drive is in running state. When the AC drive stops, the cooling fan works if the heat
sink temperature is higher than 40°C, and stops working if the heat sink temperature is lower
than 40°C.

If this Parameter is set to 1, the cooling fan keeps working after power-on.

/Acceleration/Deceleration
. . Default 1
time unit
F9-23 0 1s
Setting Range 1 0.1s
2 0.01s

To satisfy requirements of different applications, the SINUS VEGA provides three
acceleration/deceleration time units, 1s, 0.1s and 0.01s.

Note:

Modifying this Parameter will make the displayed decimal places change and corresponding
acceleration/deceleration time also change.

Droop control Default 0.00Hz

F9-24

Setting Range 0.00Hz ~ 10.00Hz

This function is used for balancing the workload allocation when multiple motors are used to

drive the same load. The output frequency of the AC drives decreases as the load increases. You
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can reduce the workload of the motor under load by decreasing the output frequency for this

motor, implementing workload balancing between multiple motors.

Reserved Default -
F9-25

Setting Range -

[Wakeup frequency Default ‘0.00HZ
F9-26

Setting Range Dormant frequency (F9-28) to maximum frequency (F0-09)

[Wakeup delay time Default ‘0.0s
F9-27

Setting Range 0.0s ~ 6500.0s

Dormant frequency Default ‘0.00HZ
F9-28

Setting Range 0.00Hz ~wakeup frequency (F9-26)

[Dormant delay time Default ‘0.05
F9-29

Setting Range 0.0s ~ 6500.0s

These Parameters are used to implement the dormant and wakeup functions in the water supply
application.

When the AC drive is in running state, the AC drive enters the dormant state and stops
automatically after the dormant delay time (F9-29) if the set frequency is lower than or equal to
the dormant frequency (F9-28).

When the AC drive is in dormant state and the current running command is effective, the AC
drives starts up after the wakeup delay time (F9-27) if the set frequency is higher than or equal to
the wakeup frequency (F9-26).

Generally, set the wakeup frequency equal to or higher than the dormant frequency. If the
wakeup frequency and dormant frequency are set to 0, the dormant and wakeup functions are
disabled.

When the dormant function is enabled, if the frequency source is PID, whether PID operation is
performed in the dormant state is determined by F7-11. In this case, select PID operation enabled
in the stop state (F7-11 =1).

Zero current detection level Default ‘5.0%
F9-30

Setting Range 0.0% ~ 300.0%( rated motor current)
F9.31 Zero current detection delay time Default ‘O. 10s

Setting Range 0.00s ~ 600.00s

If the output current of the AC drive is equal to or less than the zero current detection level and
the duration exceeds the zero current detection delay time, the corresponding DO becomes ON.
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The zero current detection is shown in the following figure.

Output current A

Zero current /—

detection lever .
F9-30 : Time
! >
Zero current A :
detection signal :
1
P oo
[
H .
: II ];me
1
fosl
Zero current detection delay time F9-31
Figure 7-23 Zero current detection
Output overcurrent threshold Default 200.0%
F9-32 o on )0 1% ~ o
Setting Range 0.0%( no detection );0.1% ~ 300.0% (rated motor
current)
Output‘ overcurrent detection Default 0.00s
F9-33  delay time
Setting Range 0.00s ~ 600.00s

If the output current of the AC drive is equal to or higher than the overcurrent threshold and the
duration exceeds the detection delay time, the corresponding DO becomes ON. The output
overcurrent detection function is shown in the following figure.

Output current  j§

Output overcurrent
threshold F9-32

> Time
Output overcurrent
detection signal 4

1

|
Output overcurrent detection delay timeF9-33

Figure 7-24 Output overcurrent detection

= Time

s EEET

115



¢, SANTERNO

ENERTRONICA GROUP

\

Module temperature threshold Default ‘75 T

F9-34
Setting Range 0.00V ~110C

When the heat sink temperature of the AC drive reaches the value of this Parameter, the
corresponding DO becomes ON, indicating that the module temperature reaches the threshold.

Overvoltage threshold Default Models to determine

F9-35

Setting Range 200.0-2500.0 V

It is used to set the overvoltage threshold of the AC drive. The default values of different

voltage classes are listed in the following table.

Overvoltage thresholds for different voltage classes

Voltage Class Default Overvoltage Threshold
Single-phase 220 V 400.0 V
Three-phase 220 V 400.0 V
Three-phase 380 V 810.0 V

Note
Only when the set value of F9-35 is less than the factory value of each voltage grade, the
parameter setting will be effective. When the set value is higher than the factory value, the

factory value shall prevail.

[Under voltage threshold Default 100.0%

F9-36

Setting Range 60.0%—-140.0%

It is used to set the under voltage threshold of F.LU. The under voltage threshold 100% of the AC

drive of different voltage classes corresponds to different nominal values, as listed in the
following table.

Under voltage nominal values for different voltage

Voltage Class Nominal Value of Under voltage threshold
Single-phase 220 V 200V
Three-phase 220 V 200V
Three-phase 380 V 350V
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IAny frequency reaching detection value 1 Default ‘S0.00HZ
F9-37
Setting Range 0.00Hz ~ maximum frequency
/Any frequency reaching detection amplitude 1 Default ‘0‘0%
F9-38
Setting Range 0.0% ~ 100.0%(maximum frequency)
IAny frequency reaching detection value 2 Default ‘S0.00HZ
F9-39
Setting Range 0.00Hz ~maximum frequency
|Any frequency reaching detection amplitude 2 Default ‘0.0%
F9-40
Setting Range 0.0% ~ 100.0%(maximum Frequency)

If the output frequency of the AC drive is within the positive and negative amplitudes of the any

frequency reaching detection value, the corresponding DO becomes ON.

The SINUS VEGA provides two groups of any frequency reaching detection Parameters,

including frequency detection value and detection amplitude, as shown in the following figure.

Running frequency
A

- -0 0 Frequency reaching
detection amplitude

Frequency reaching
_L _____ | e detection amplitude

Any frequency
reaching

» Time

ON
Any frequency reaching  gpp l | OFF | l OFF
detection signal L

DO or relay

Figure 7-25 any frequency reaching detection

IAI1 input voltage lower limit  [Default ‘3.10V
F9-41

Setting Range 0.00V ~ F9-42

IAI1 input voltage upper limit  Default ‘6.80\/
F9-42

Setting Range F9-41 ~ 10.00V

These two Parameters are used to set the limits of the input voltage to provide protection on the
AC drive. When the All input is larger than the value of F9-42 or smaller than the value of F9-
41, the corresponding DO becomes ON, indicating that AIl input exceeds the limit.
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IPWM modulation mode Default 0

F9-43 0: Asynchronous modulation

Setting Range 1: Synchronous modulation

This parameter is valid only for V/F control.

Synchronous modulation indicates that the carrier frequency varies linearly with the change of
the output frequency, ensuring that the ratio of carrier frequency to output frequency remains
unchanged. Synchronous modulation is generally used at high output frequency, which helps
improve the output voltage quality.

At low output frequency (100 Hz or lower), synchronous modulation is not required. This is
because asynchronous modulation is preferred when the ratio of carrier frequency to output
frequency is high.

Synchronous modulation takes effect only when the running frequency is higher than 85 Hz.

If the frequency is lower than 85 Hz, asynchronous modulation is always used.

Timing function Default ‘0
F9-44 ) 0 Disabled
Setting Range
1 [Enabled
Timing duration source Default ‘0
0 [F8-44
1 |All
F9-45
Setting Range 2 A2
3 [Reserved
(100% of analog input corresponds to the value of F8-44)
Timing duration Default 0.0Min
F9-46
Setting Range 0.0Min ~ 6500.0Min

These Parameters are used to implement the AC drive timing function.

If F9-44 is set to 1, the AC drive starts to time at startup. When the set timing duration is reached,
the AC drive stops automatically and meanwhile the corresponding DO becomes ON.

The AC drive starts timing from 0 each time it starts up and the remaining timing duration can be
queried by d0-20.

The timing duration is set in F9-45 and F9-46, in unit of minute.

Current running time reached Default 0.0Min

F9-47

Setting Range 0.0Min ~ 6500.0Min

If the current running time reaches the value set in this Parameter, the corresponding DO
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becomes ON, indicating that the current running time is reached.

/Accumulative power-on time threshold Default ‘Oh

Setting Range Oh ~ 65000h

F9-48

If the accumulative power-on time (FN-00) reaches the value set in this Parameter, the

corresponding DO terminal becomes ON.

For example, combining virtual X/DO functions, to implement the function that the AC drive
reports an alarm when the actual accumulative power-on time reaches the threshold of 100 hours,

perform the setting as follows:

1) Set virtual X1 to user-defined fault 1: A1-00 = 44.

2) Set that the valid state of virtual X1 is from virtual Y1: A1-05 = 0000.
3) Set virtual Y1 to power-on time reached: A1-11=24.

4) Set the accumulative power-on time threshold to 100 h: F9-48 = 100 h.

Then, the AC drive reports F.Cd1 when the accumulative power-on time reaches 100 hours.

Accumulative running time threshold Default Oh

Setting Range 0h ~ 65000h

F9-49

It is used to set the accumulative running time threshold of the AC drive. If the accumulative
running time (FN-01) reaches the value set in this Parameter, the corresponding DO terminal

becomes ON.

\Any current reaching 1 Default 100.0%

F9-50
Setting Range 0.0% ~ 300.0%( rated motor current )
|IAny current reaching 1 amplitude Default 0.0%

F9-51
Setting Range 0.0% ~ 300.0%( rated motor current )
IAny current reaching 2 Default 100.0%

F9-52
Setting Range 0.0% ~ 300.0%( rated motor current )
IAny current reaching 2 amplitude Default 0.0%

F9-53
Setting Range 0.0% ~ 300.0%( rated motor current )

If the output current of the AC drive is within the positive and negative amplitudes of any current
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reaching detection value, the corresponding DO becomes ON.

The SINUS VEGA provides two groups of any current reaching detection Parameters, including

current detection value and detection amplitudes, as shown in the following figure.

Output current §
) I . .
Any current reachin /. P Any current reaching amplitude
) € VA : \ /__ N\ ___ ¥ Any current reaching amplitude
h N—

[ \/\/: |

[ : H | 1

1o . 1 1

1o Vo 1 1

N

— — ] 1 »  Time
Any current reaching :ON: : ONE : N :

detection signal
Y1 or relay OFF

(=}
e
e}
=}
o]
]

Figure 7-26 Any current reaching detection

IDPWM switchover frequency upper limit |[Default ‘12.00 Hz

F9-54
Setting Range 0.00-15.00 Hz

This parameter is valid only for V/F control.
It is used to determine the wave modulation mode in V/F control of asynchronous motor.

If the frequency is lower than the value of this parameter, the waveform is 7-segment continuous
modulation. If the frequency is higher than the value of this parameter, the waveform is 5-
segment intermittent modulation.

The 7-segment continuous modulation causes more loss to switches of the AC drive but smaller
current ripple. The 5-segment intermittent modulation causes less loss to switches of the AC
drive but larger current ripple. This may lead to motor running instability at high frequency.

Do not modify this parameter generally.

For instability of V/F control, refer to parameter F3-14. For loss to AC drive and temperature rise,
refer to parameter F9-02.

Dead zone compensation mode selection Default 1
F9-55 0: No compensation
Setting Range 1: Compensation mode 1
2: Compensation mode 2

Generally, you need not modify this parameter. Try to use a different compensation mode only
when there is special requirement on the output voltage waveform quality or oscillation occurs
on the motor.

For high power AC drive, compensation mode 2 is recommended.
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Random PWM depth Default 0

F9-56 0: Random PWM invalid

Setting Range 110

The setting of random PWM depth can make the shrill motor noise softer and reduce the electro-
magnetic interference. If this parameter is set to 0, random PWM is invalid.

Rapid current limit Default 1
o Setting Ran, 0: Disabled
o * 1: Enabled

The fast current limiting function is enabled to minimize the flow failure of the converter and
ensure that the frequency converter runs continuously.

However, long-time rapid current limit may cause the AC drive to overheat, which is not allowed.
In this case, the AC drive will report F.CLo, indicating the AC drive is overloaded and needs to
stop.

Current detection compensation Default 5
F9-58

Setting Range 0-100

It is used to set the AC drive current detection compensation. Too large value may lead to
deterioration of control performance. Do not modify it generally.

SFVC optimization mode selection Default 1
F9-59 0: No optimization
Setting Range 1: Optimization mode 1
2: Optimization mode 2

1: Optimization mode 1
It is used when the requirement on torque control linearity is high.
2: Optimization mode 2

It is used for the requirement on speed stability is high.

Reserved Default ‘—
F9-60

Setting Range -

Braking unit operating voltage Default ‘7OOV
F9-61

Setting Range 650~780V

Braking unit operating voltage: This function code is valid only for models with built-in
braking unit. When the inverter bus voltage reaches this value, the braking unit operates.

Reserved Default -
F9-62~F9-79

Setting Range -
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LED display running Parameters 1 Default 17

Bit00: Running frequency 1 (Hz)
Bit01: Set frequency (Hz)

Bit02: Bus voltage (V)

Bit03: Output voltage (V)

Unit's digit

Bit00: Output current (A)
Bit01: Output power (kW)
Bit02: Output torque (%)
Bit03: X input status

Ten's digit

Setting Range Bit00: DO output status
Bit01: AIl voltage (V)
Bit02: AI2 voltage (V)
Bit03: Reserved

FA-00
0000~FFFF Hundred's digit

Bit00: Count value

Bit01: Length value
Bit02: Load speed display
Bit03: PID setting

Thousand's digit

If a Parameter needs to be displayed during the running, set the
corresponding bit to 1, and set FA-00 to the hexadecimal
lequivalent of this binary number.

ILED display running Parameters 2 Default 0

Bit00: PID feedback

Bit01: PLC stage

Bit02: Pulse setting frequency(kHz)
Bit03: Running frequency 2 (Hz)

Unit's digit

Bit00: Remaining running time

Bit01: All voltage before correction (V)
Bit02: AI2 voltage before correction (V)
Bit03: Reserved

Ten's digit

FA-01  Setting Range Bit00: Linear speed

—~ . .. Bit01: Current power-on time(Hour)
0000~FFFF ' p
Hundred's digit Bit02: Current running time (Min)
Bit03: Pulse setting frequency(Hz)

Bit00: Communication setting value
Bit01: Encoder feedback speed(Hz)
Bit02: Main frequency X display(Hz)
Bit03: Auxiliary frequency Y display (Hz)

Thousand's digit

If a Parameter needs to be displayed during the running, set the
corresponding bit to 1, and set FA-00 to the hexadecimal
lequivalent of this binary number.
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These two Parameters are used to set the Parameters that can be viewed when the AC drive is in
the running state. You can view a maximum of 32 running state Parameters that are displayed
from the lowest bit of FA-00.

LED display stop Parameters Default 0

Bit00: Set frequency (Hz)
Bit01: Bus voltage (V)
Bit02: X input status
Bit03: DO output status

Unit's digit

Bit00: AIl voltage (V)
Bit01: AI2 voltage (V)
Bit02: AI3 voltage (V)
Bit03: Count value

Setting Range Bit00

Ten's digit

FA-02
: Length value

0000~FFFF Bit01: PLC sta
o : ge

Hundred's digit Bit02: Load speed

Bit03: PID setting

Bit00: Pulse setting frequency (kHz)

Thousand's digit Bit01~ Bit03: Reserved

If a Parameter needs to be displayed during the running, set the
corresponding bit to 1, and set FA-02 to the hexadecimal
lequivalent of this binary number.

[Load speed display coefficient Default 1.0000
Setting Range 0.0001 ~ 6.5000

FA-03

This Parameter is used to adjust the relationship between the output frequency of the AC drive
and the load speed. For details, see the description of FA-04.

Number of decimal places for
load speed Default 1
display
FA-04 0 0 decimal place
1 1 decimal place
Setting Range
2 2 decimal places
3 3 decimal places

FA-04 is used to set the number of decimal places for load speed display. The following gives an
example to explain how to calculate the load speed:

Assume that FA-03 (Load speed display coefficient) is 2.000 and FA-04 is 2 (2 decimal places).
When the running frequency of the AC drive is 40.00 Hz, the load speed is 40.00 * 2.000 = 80.00
(display of 2 decimal places).
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If the AC drive is in the stop state, the load speed is the speed corresponding to the set frequency,

namely, "set load speed". If the set frequency is 50.00 Hz, the load speed in the stop state is
50.00 * 2.000 = 100.00 (display of 2 decimal places).

JOG Key function selection Default 3
0 JOG key disabled
1 Switchover between operation Panel control and remote
FA-05 command control (terminal or communication)
Setting Range ) Switchover between forward rotation
and reverse rotation
3 [Forward JOG
4 Reverse JOG

JOG key refers to multifunctional key. You can set the function of the JOG key by using this
Parameter. You can perform switchover by using this key both in stop or running state.

0: JOG key disabled

1: Switchover between operation Panel control and remote command control (terminal or
communication).

You can perform switchover from the current command source to the operation Panel control
(local operation). If the current command source is operation Panel control, this key is invalid.

2: Switchover between forward rotation and reverse rotation

You can change the direction of the frequency reference by using the JOG key. It is valid only
when the current command source is operation Panel control.

3: Forward JOG
You can perform forward JOG by using the JOG key.
4: Reverse JOG

You can perform reverse JOG by using the JOG key.

STOP/RESET key function Default 1
FA-06 0 STOP/RESET key enabled only in operation Panel control
Setting Range
1 STOP/RESET key enabled in any operation mode
Reserved Default }~
FA-07~FA-09
Setting Range -
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7.12 Group FB: communication parameters description

Baud rate Default ‘6005
[Unit’s bit: MODBUS Baud rate
300BPS

600BPS

1200BPS

2400BPS

4800BPS

9600BPS

19200BPS

38400BPS

57600BPS

115200BPS

FB-00
Setting range

O 0 9 & 0 B LW NN~ O

Ten’s bit: Reserved

Hundred’s bit: Reserved

Thousand’s bit: Reserved

This parameter is used to set the data transfer rate between the host computer and the inverter.
Caution: The baud rate of the position machine and the inverter must be consistent.
Or, communication is impossible. The higher the baud rate is, the faster the communication is.

Only set the Unit’s bit.
Local address Default 1

FB-01

Setting range 1~247, 0 is broadcast address.

When the local address is set to 0, that is the broadcast address, achieve position machine’s
broadcast function. The local address is unique (except for the broadcast address), which is the

basis for the position machine and the inverter point to point communication.

Communication overtime [Default 0.0's

FB-02

Setting range 0.0 s (invalid); 0.1~60.0s

When the function set to 0.0s, the communication overtime parameter is invalid.

When the function code is set to valid value, if the interval time between one communication
with the next communication exceeded the communications overtime, the system will report
communication fault error (F.485). Under normal circumstances, it will be set to invalid value. If

the system of continuous communication, setting parameters, you can monitor the
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Response delay Default ‘st
FB-03
Setting range 0~20ms

Response delay: It refers to the interval time from the inverter finishes receiving data to sending

data to the position machine. If the responses delay is less than the system processing time, the

response based on the time delay of the system processing time. If the response delay is more

than the system processing time, after the system process the data, it should be delayed to wait

until the response delay time is up, then sending data to host machine.

FB-04

Data format

Default (0]

Setting range

0: No check: data format <8 N,2>
1: Even parity check: data format <8,E,1>
2: Odd parity check: data format <8,0,1>
3: No check: data format <8-N-1>

The data format of the position machine and the inverter setup must be consistent, otherwise

communication is impossible.

FB-05

Communication
selection

protocol,

Default 31

Setting range

[Unit’s bit:
0: non standard Modbus protocol
1: Standard Modbus Protocol

Ten’s bit: Reserved

FB-05=31: Select Standard Modbus protocol.
FB-05=30: Reading command, the slave returns the number of bytes which has one more byte

than the standard Modbus protocol, for specific please refer to the protocol, the part of the "5
communication data structure”.
Only set the Unit’s bit.

FB-06

Commumcatlo'n read theDe fault o
current resolution
Setting range 0:0.01A; 1: 0.1A

To determine when the communication reads the output current, what the output current value

unit is.

FB-07~FB-09

Reserved

Default -

Setting Range
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7.13 Group FC: Torque Control Parameters

Speed/Torque control selection  Default ‘O

FC-00 0 Speed control
Setting range

1 Torque Control

It is used to select the AC drive's control mode: speed control or torque control.

The SINUS VEGA provides X terminals with two torque related functions, function 29 (Torque
control prohibited) and function 46 (Speed control/Torque control switchover). The two X
terminals need to be used together with FC-00 to implement speed control/torque control
switchover.

If the X terminal allocated with function 46 (Speed control/Torque control switchover) is OFF,
the control mode is determined by FC-00. If the X terminal allocated with function 46 is ON, the
control mode is reverse to the value of FC-00.

However, if the X terminal with function 29 (Torque control prohibited) is ON, the AC drive is
fixed to run in the speed control mode.

Torque setting source in torque control [Default 0
0 IDigital Setting (FC-03)
1 Al
2 IAI2
FC-01 3 Reserved
Setting range
4 IPULSE (X5)
5 Communication setting
6 MIN(AIL, AI2)
7 MAX(AILL, AI2)
Reserved Default -
FC-02
Setting Range -
Torque digital setting in Default 150.0%
FC-03  ftorque control
Setting range -200.0% ~ 200.0%

FC-01 is used to set the torque setting source. There are a total of seven torque setting sources.
The torque setting is a relative value. 100.0% corresponds to the AC drive’s rated torque.

The setting range is -200.0% to 200.0%, indicating the AC drive's maximum torque is twice of
the AC drive's rated torque. FC-01 is used to select torque setting; there are 7 types of torque
setting modes.
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When torque Setting use model~7, communication, analog input, Pulse input100% to FC-03.

Reserved Default -

FC-04
Setting Range F

F d i
orware maximum Default 50.00Hz
FC-05 frequency in torque control

Setting range 0.00Hz ~Max frequency (F0-09)

Reverse maximum
FC-06 [frequency in torque control
Setting range 0.00Hz ~Max frequency (F0-09)

Default 50.00Hz

Two Parameters are used to set the maximum frequency in forward or reverse rotation in torque
control mode.

In torque control, if the load torque is smaller than the motor output torque, the motor's rotational
speed will rise continuously. To avoid runaway of the mechanical system, the motor maximum
rotating speed must be limited in torque control.

You can implement continuous change of the maximum frequency in torque control dynamically
by controlling the frequency upper limit.

/Acceleration time in torquel
FC-07 [control
Setting range 0.00s ~ 65000s

Default 0.00s

Deceleration time in torque
FC-08 [control

Setting range 0.00s ~ 65000s

Default 0.00s

In torque control, the difference between the motor output torque and the load torque determines
the speed change rate of the motor and load. The motor rotational speed may change quickly and
this will result in noise or too large mechanical stress. The setting of acceleration/deceleration
time in torque control makes the motor rotational speed change softly.

However, in applications requiring rapid torque response, set the acceleration/deceleration time
in torque control to 0.00s. For example, two AC drives are connected to drive the same load.

To balance the load allocation, set one AC drive as master in speed control and the other as slave
in torque control. The slave receives the master's output torque as the torque command and must
follow the master rapidly. In this case, the acceleration/deceleration time of the slave in torque

control is set to 0.0s.

Reserved Default -
FC-09

Setting Range -
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7.14 Group FD: Simple PLC, pendulum frequency, fixed length and technical
function parameters.

Simple PLC running mode  [Default 0

0  [Stop after the AC drive runs one cycle
FD-00

Setting range 1 KKeep final values after the AC drive runs one cycle

2 Repeat after the AC drive runs one cycle

Simple PLC can be either the frequency source or V/F separated voltage source.

When simple PLC is used as the frequency source, whether Parameter values of F8-00 to F8-15
are positive or negative determines the running direction. If the Parameter values are negative, it
indicates that the AC drive runs in reverse direction.

0: Stop after the AC drive runs one cycle

The AC drive stops after running one cycle, and will not start up until receiving another
command.

1: Keep final values after the AC drive runs one cycle
The AC drive keeps the final running frequency and direction after running one cycle.
2: Repeat after the AC drive runs one cycle

The AC drive automatically starts another cycle after running one cycle, and will not stop until
receiving the stop command.
FD-03

Running direction & F8-00

&‘

o

FD-05,
I |

F8-14

I F8-02
| F8-15
| N .
|
|
|
|

<
=

I F8-0
| |
|

|

FD-02 FD-04 FD-07

DO or relay putput

-
250ms pulses
Figure 7-27 Simple PLC when used as frequency source
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Simple PLC retentive selection Default ‘00

Unit's digit | Retentive upon power failure

0 No
FD-01 1 Yes
Setting range
Ten's digit [Retentive upon stop
0 No
1 Yes

PLC retentive upon power failure indicates that the AC drive memorizes the PLC running
moment and running frequency before power failure and will continue to run from the
memorized moment after it is powered on again. If the unit's digit is set to 0, the AC drive
restarts the PLC process after it is powered on again.

PLC retentive upon stop indicates that the AC drive records the PLC running moment and
running frequency upon stop and will continue to run from the recorded moment after it starts up
again. If the ten's digit is set to 0, the AC drive restarts the PLC process after it starts up again.

0 Running time of simple PLC reference 0 [Default 0.0s(h)
FD-
Setting range 0.0s(h) ~ 6553.5s(h)
\Acceleration/deceleration time of simple
IPLC reference 0 [Default o
0 : Deceleration time 1
FD-03
. 1: Deceleration time 2
Setting range Lo
2: Deceleration time 3
3: Deceleration time 4
Running time of simple PLC reference | ~ [Default 0.0s(h)
FD-04
Setting range 0.0s(h) ~ 6553.5s(h)
\Acceleration/deceleration time of simple
IPLC reference 1 [Default o
FD-05
Setting range 0o~3
Running time of simple PLC reference 2 Default 0.0s(h)
FD-06
Setting range 0.0s(h) ~ 6553.5s(h)
\Acceleration/deceleration time of simple Default o
FD-07 PLC reference 2
Setting range 0~3
Running time of simple PLC reference 3  Default 0.0s(h)
FD-08
Setting range 0.0s(h) ~ 6553.5s(h)
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/Acceleration/deceleration time of simple

Default

FD-09 PLC reference 3 clad o

Setting range 0~3

Running time of simple PLC reference 4  Default 0.0s(h)
FD-10

Setting range 0.0s(h) ~ 6553.5s(h)

/Acceleration/deceleration time of simple Default b
FD-11  PLC reference 4

Setting range 0o~3

Running time of simple PLC reference 5  [Default 0.0s(h)
FD-12

Setting range 0.0s(h) ~ 6553.5s(h)

zslcjccelerfatlon/desceleratlon time of simple Default o
FD-13 reference

Setting range 0~3

Running time of simple PLC reference 6  Default 0.0s(h)
FD-14

Setting range 0.0s(h) ~ 6553.5s(h)

Acceleration/deceleration time of simple Default o
FD-15 PLC reference 6

Setting range 0~3

Running time of simple PLC reference 7 [Default 0.0s(h)
FD-16

Setting range 0.0s(h) ~ 6553.5s(h)

A : T -

cceleration/deceleration time of simple Default b

FD-17 PLC reference 7

Setting range 0~3

Running time of simple PLC reference 8  [Default 0.0s(h)
FD-18

Setting range 0.0s(h) ~ 6553.5s(h)

I/?chcéelerfatlon/degceleratlon time of simple Default o
FD-19 reference

Setting range 0~3

Running time of simple PLC reference 9  [Default 0.0s(h)
FD-20

Setting range 0.0s(h) ~ 6553.5s(h)

/Acceleration/deceleration time of simple

PLC ref 9 Default
FD-21 reference

Setting range 0o~3
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Running time of simple PLC reference 10 |Default 0.0s(h)
FD-22

Setting range 0.0 s(h) ~ 6553.5s(h)

/Acceleration/deceleration time of simple Default 0
FD-23  PPLC reference 10

Setting range 0o~3

Running time of simple PLC reference 11 Default 0.0s(h)
FD-24

Setting range 0.0s(h) ~ 6553.5s(h)

/Acceleration/deceleration time of simple Default 0
FD-25 |PLC reference 11

Setting range 0~3

Running time of simple PLC reference 12 Default 0.0s(h)
FD-26

Setting range 0.0s(h) ~ 6553.5s(h)

/Acceleration/deceleration time of simple Default 0
FD-27 PLC reference 12

Setting range 0o~3

Running time of simple PLC reference 13 |Default 0.0s(h)
FD-28

Setting range 0.0s(h) ~ 6553.5s(h)

Acceleration/deceleration time of simple Default o
FD-29 PLC reference 13

Setting range 0~3
FD-30 Running time of simple PLC reference 14 |Default 0.0s(h)

Setting range 0.0s(h) ~ 6553.5s(h)

\Acceleration/deceleration time of simple
FD-31 |PLC reference 14 [Default 0

Setting range 0~3

Running time of simple PLC reference 15 |Default 0.0s(h)
FD-32

Setting range 0.0s(h) ~ 6553.5s(h)

Acceleration/deceleration time of simple Default
FD-33  [PLCreference 15

Setting range 0~3

Time unit of simple PLC running Default )0
FD-34 0 S (Second)

Setting range

1 H (Hours)
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Reference 0 source Default ‘0
0  [Set by F9-05
1 ATl

A2

FD-35 [Reserved

IPULSE
PID

Setting range

| B W N

Set by preset frequency (F0-04),
modified via terminal UP/DOWN

It determines the setting channel of reference 0. You can perform convenient switchover between
the setting channels. When multi-reference or simple PLC is used as frequency source, the
switchover between two frequency sources can be realized easily.

The swing frequency function is applied to the textile and chemical fiber fields and the
applications where traversing and winding functions are required.

The swing frequency function indicates that the output frequency of the AC drive swings up and
down with the set frequency as the center. The trace of running frequency at the time axis is
shown in the following figure.

The swing amplitude is set in FD-36 and FD-37. When FD-37 is set to 0, the swing amplitude is
0 and the swing frequency does not take effect.

Output frequency (Hz) A Swing amplitude Aw=FserXFD-37
Textile kick frequency Aw=FserXFD-38
. o +Aw
Swing frequency upper limit |- — —/  _ _ _____ —_—— e — =
Set frequency Fset - — f — —f& — — X — /— — X — — X — IR~ ——-
. L -Aw | 11
Swing frequency lower limit |- — — -/ — 3~~~ T\~ -
| | | I
| | | I
| | | I
| | [ Il
[ I | T | >
| I I I I I Time(t)
— 1 —> |<—>'
I Accelerate by Swing cycle  Triangular Decelerate by
acceleration time rising time acceleration time

RUN command — | \_

Figure 7-28 Swing frequency control
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Swing frequency setting mode Default ‘0

FD-36 0 Relative to the central frequency
Setting range

1 [Relative to the maximum frequency

This Parameter is used to select the base value of the swing amplitude.
0: Relative to the central frequency (F0-05 frequency source selection)

It is variable swing amplitude system. The swing amplitude varies with the central frequency (set
frequency).

1: Relative to the maximum frequency (F0-09 maximum output frequency)

It is fixed swing amplitude system. The swing amplitude is fixed.

Swing frequency amplitude Default ‘0.0%
FD-37

Setting range 0.0% ~ 100.0%

Jump frequency amplitude [Default ‘0‘0%
FD-38

Setting range 0.0% ~ 50.0%

This Parameter is used to determine the swing amplitude and jump frequency amplitude.

The swing frequency is limited by the frequency upper limit and frequency lower limit.

If relative to the central frequency (FD-36 = 0), the actual swing amplitude AW is the calculation
result of F0-05(Frequency source selection) multiplied by FD-37.

If relative to the maximum frequency (FD-36 = 1), the actual swing amplitude AW is the
calculation result of F0-09 (Maximum frequency) multiplied by FD-37.

Jump frequency = Swing amplitude AW * FD-38 (Jump frequency amplitude).
If relative to the central frequency (FD-36 = 0), the jump frequency is a variable value.
If relative to the maximum frequency (FD-36 = 1), the jump frequency is a fixed value.

The swing frequency is limited by the frequency upper limit and frequency lower limit.

Swing frequency cycle Default ‘l 0.0s
FD-39

Setting range 0.0s ~ 3000.0s

Triangular wave rising time coefficient Default ‘50.0%
FD-40

Setting range 0.0% ~ 100.0%
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FD-39 specifies the time of a complete swing frequency cycle.
FD-40 specifies the time percentage of triangular wave rising time to FD-39 (Swing frequency

cycle).

Triangular wave rising time = FD-39 (Swing frequency cycle) * FD-40 (Triangular wave rising
time coefficient, unit: s)

Triangular wave falling time = FD-39 (Swing frequency cycle) * (1 — FD-40 Triangular wave
rising time coefficient, unit: s)

Setting Length Default ‘1000m
FD-41

Setting range 0m ~ 65535m

/Actual Length Default ‘Om
FD-42

Setting range 0m ~ 65535m

Pulse/meter Default ‘1 00.0
FD-43

Setting range 0.1 ~ 6553.5

The preceding Parameters are used for fixed length control.

The length information is collected by X terminals. FD-42 (Actual length) is calculated by
dividing the number of pulses collected by the X terminal by FD-43 (Number of pulses each
meter).

When the actual length FD-42 exceeds the set length in FD-41, the DO terminal allocated with
function 10 (Length reached) becomes ON.

During the fixed length control, the length reset operation can be performed via the X terminal
allocated with function 28. For details, see the descriptions of F5-00 to F5-06.

Allocate corresponding X terminal with function 27 (Length count input) in applications. If the
pulse frequency is high, X5 must be used.

Set count value Default ‘1 000
FD-44

Setting range 1~ 65535

Designated count value Default ‘1 000
FD-45

Setting range 1 ~ 65535

The count value needs to be collected by X terminal. Allocate the corresponding X terminal with
function 25 (Counter input) in applications. If the pulse frequency is high, X5 must be used.

When the count value reaches the set count value (FD-44), the DO terminal allocated with
function 8 (Set count value reached) becomes ON. Then the counter stops counting.
When the counting value reaches the designated counting value (FD-45), the DO terminal
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allocated with function 9 (Designated count value reached) becomes ON. Then the counter
continues to count until the set count value is reached.

FD-45 should be equal to or smaller than FD-44.

U-12:Count value
Count pulser input

11| 19 l 21
Count pulser input | d0-12=0
Designated count FD-45= 11| |

|

value reached output 40-12=11 |
Set count value FD_44i20 I—
reached output d0-12=20

Figure 7-29 Reaching the set count value and designated count value

Reserved Default -
FD-46~PD-49
Setting Range -
7.15 Group FE: Water SUpp'y parameters
Reserved Default ‘—
FE-00~PE-19
Setting Range -
7.16 Group FF: User customization
User-defined function code 0 Default ‘F0-06
FF-00
Setting range F0-06~FP- xx,FC-00~Ax- xx,d0-xx
User-defined function code 1 Default FO-OO
FF-01
Setting range The same as the FF-00
User-defined function code 2 Default #0-02
FF-02
Setting range The same as the FF-00
User-defined function code 3 Default #0-05
FF-03
Setting range The same as the FF-00
User-defined function code 4 Default P:O—04
FF-04
Setting range The same as the FF-00
User-defined function code 5 Default ‘F0-12
FF-05
Setting range The same as the FF-00
[User-defined function code 6 Default TFO—13
FF-06
Setting range The same as the FF-00
[User-defined function code 7 Default TF300
FF-07
Setting range The same as the FF-00
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User-defined function code 8 Default ‘F3-07
FF-08
Setting range The same as the FF-00
User-defined function code 9 Default FFS—OO
FF-09
Setting range The same as the FF-00
User-defined function code 10 Default ‘FS-O]
FF-10
Setting range The same as the FF-00
. User-defined function code 11 Default TF5—02
FF-
Setting range The same as the FF-00
User-defined function code 12 Default F6-04
FF-12
Setting range The same as the FF-00
[User-defined function code 13 Default TF6—07
FF-13
Setting range The same as the FF-00
User-defined function code 14 Default FFZ—OO
FF-14
Setting range The same as the FF-00
User-defined function code 15 Default ‘FZ-OS
FF-15
Setting range The same as the FF-00
User-defined function code 16 Default FFO—06
FF-16
Setting range The same as the FF-00
User-defined function code 17 Default F0-06
FF-17
Setting range The same as the FF-00
[User-defined function code 18 Default TFO—06
FF-18
Setting range The same as the FF-00
User-defined function code 19 Default F0-06
FF-19
Setting range The same as the FF-00
User-defined function code 20 Default ‘F0-06
FF-20
Setting range The same as the FF-00
User-defined function code21 Default FFO—06
FF-21
Setting range The same as the FF-00
User-defined function code 22 Default ‘F0-06
FF-22
Setting range The same as the FF-00
’ User-defined function code 23 Default TFO—06
FF-
Setting range The same as the FF-00
User-defined function code 24 Default F0-06
FF-24

Setting range

The same as the FF-00
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User-defined function code 25 Default F0-06
FF-25
Setting range The same as the FF-00
FF26 User-defined function code 26 Default ‘F0-06
Setting range The same as the FF-00
FF27 User-defined function code 27 Default ‘F0-06
Setting range The same as the FF-00
[User-defined function code 28 Default TFO—06
FF-28
Setting range The same as the FF-00
User-defined function code 29 Default FFO—06
FF-29
Setting range The same as the FF-00

This group function is the user custom parameter value.

The user can select the required parameters in all the SINUS VEGA function codes and
summarize them to the FF group, which can be used as the user's custom parameter to facilitate
viewing and changing.

The FF group provides up to 30 user customization parameters, and the FF group parameter
display value is F0.00, which indicates that the user's function code is empty. When entering the
user custom parameter mode, the display function code is defined by the FF-00 ~ FF-29, which is
consistent with the FF group function code, and is skipped for F0.00.

7.17 Group FL: Fault and Protection

Motor overload protection selection Default |1
FL-00 0 Disabled

Setting Range

1 [Enabled

Motor overload protection gain Default |1
FL-01

Setting Range 0.20 ~ 10.00

FL-00=0

The motor overload protective function is disabled. The motor is exposed to potential damage
due to overheating. A thermal relay is suggested to be installed between the AC drive and the
motor.

FL-00=1

The AC drive judges whether the motor is overloaded according to the inverse time-lag curve of
the motor overload protection.

The inverse time-lag curve of the motor overload protection is:

220% * FL-01 * rated motor current (if the load remains at this value for one minute, the AC
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drive reports motor overload fault), or 150% * FL-01 * rated motor current (if the load remains at
this value for 60 minutes, the AC drive reports motor overload fault)

Set FL-01 properly based on the actual overload capacity. If the value of FL-01 is set too large,
damage to the motor may result because the motor overheats but the AC drive does not report the
alarm.

Overvoltage stall gain Default ‘5
FL-02
Setting Range 0 (no stall overvoltage)~ 100
Overvoltage stall protective voltage Default ‘130%
FL-03
Setting Range 120% ~ 150%

When the DC bus voltage exceeds the value of FL-03 (Overvoltage stall protective voltage)
during deceleration of the AC drive, the AC drive stops deceleration and keeps the present
running frequency. After the bus voltage declines, the AC drive continues to decelerate.

FL-02 (Overvoltage stall gain) is used to adjust the overvoltage suppression capacity of the AC
drive. The larger the value is, the greater the overvoltage suppression capacity will be.

In the prerequisite of no overvoltage occurrence, set FL-02 to a small value. For small-inertia
load, the value should be small. Otherwise, the system dynamic response will be slow. For large-
inertia load, the value should be large. Otherwise, the suppression result will be poor and an
overvoltage fault may occur.

If the overvoltage stall gain is set to 0, the overvoltage stall function is disabled.

Motor overload warning coefficient Default 80%

FL-04
Setting Range 50% ~ 100%

This function is used to give a warning signal to the control system via DO before motor
overload protection. This Parameter is used to determine the percentage, at which pre-warning is
performed before motor overload. The larger the value is, the less advanced the pre-warning will
be.

When the accumulative output current of the AC drive is greater than the value of the overload
inverse time-lag curve multiplied by FL-04,if the load(150% * FL-01 * rated motor current * FL-
04) remains at this value for 60 minutes, the DO terminal on the AC drive allocated with function
6 (Motor overload pre-warning) becomes ON.

Short-circuit to ground upon power-on Default 1
FL-05

Setting Range 0: Disabled; 1: Enabled
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It is used to determine whether to check the motor is short-circuited to ground at power-on of the
AC drive. If this function is enabled, the AC drive's UVW will have voltage output a while after
power-on.

Overcurrent stall gain Default 20
FL-06

Setting Range 0 ~ 100

Overcurrent stall protective current Default 150%
FL-07

Setting Range 100% ~ 200%

When the output current exceeds the overcurrent stall protective current during acceleration/
deceleration of the AC drive, the AC drive stops acceleration/deceleration and keeps the present
running frequency. After the output current declines, the AC drive continues to acceleration/
decelerate.

FL-06 (Overcurrent stall gain) is used to adjust the overcurrent suppression capacity of the AC
drive. The larger the value is, the greater the overcurrent suppression capacity will be. In the
prerequisite of no overcurrent occurrence, set FL-06 to a small value.

For small-inertia load, the value should be small. Otherwise, the system dynamic response will
be slow. For large-inertia load, the value should be large. Otherwise, the suppression result will
be poor and overcurrent fault may occur.

If the overcurrent stall gain is set to 0, the overcurrent stall function is disabled.

Reserved Default -
FL-08 -

Setting Range -

Fault auto reset times Default ‘0
FL-09 -

Setting Range 0~ 20

It is used to set the times of fault auto resets if this function is used. After the value is exceeded,

the AC drive will remain in the fault state.

Time interval of fault auto reset  Default 1.0s

FL-10
Setting Range 0.1s ~ 100.0s

It is used to set the waiting time from the alarm of the AC drive to fault auto reset.

IDO action during fault auto reset Default 0

FL-11
Setting Range 0: Not act; 1: Act

It is used to decide whether the DO acts during the fault auto reset if the fault auto reset function

is selected.
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[Fault protection action selection 1 Default 00000
{Unit's digit Motor overload (F.oL2)
0 (Coast to stop
1 Stop according to the stop mode
FL-12 2 Continue to run
Setting Range .
Ten's digit IPower input phase loss (F.IPL)
g (Same as unit's digit)
g IPower output phase loss (F.oPL)
Hundred's digit (Same as unit's digit)
o [External equipment fault (F.Ed)
Thousand's digit (Same as unit's digit)
. ., Communication fault (F.485)
Ten thousand's digit (Same as unit's digit)
[Fault protection action selection 2 Default 00000
[Unit's digit [Encoder fault (F.EC)
0 Coast to stop
1 Switch over to V/F control, stop according to the
stop mode
2 Switch over to V/F control, continue to run
FL-13 Ten's digit [EEPROM read-write fault (F.EEP)
Setting Range
0 Coast to stop
1 Stop according to the stop mode
Hundred's digit Reserved
Thousand's digit Motor overheat (F.E25)

Same as unit's digit in FL-12

Ten thousand's digit

\Accumulative running time reached (F.tol) Same as|
unit's digit in FL-12
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Fault protection action selection 3

Default 00000

User-defined fault 1(F.Cd1)

it's digit
Units digt Same as unit's digit in FL-12
Ten's digit [User-defined fault 2(F.Cd2)
& Same as unit's digit in FL-12
Hundred's digit Accufx'lula‘ti\-/e- power-on time reached (F.to2) Same
as unit's digit in FL-12
FL-14 Thousand's digit [Load becoming 0 (F.oLL)
Setting Range
0 Coast to stop
1 Stop according to the stop mode
Continue to run at 7% of rated motor frequency
2 and resume to the set frequency if the load
Recovers
PID f k lost duri ing (F.LoF
Ten thousand's digit | - ee.dl')a'c ost during running (F.LoF) Same as
unit's digit in FL-12
IFault protection action selection 4 Default 00000
o Too large speed deviation, (F.oSP)
{Unit's digit K .
Same as unit's digit in FL-12
. Motor over-speed (F.SPL)
Ten's digit T
Same as unit's digit in FL-12
FL-15 dred's d [nitial position fault (F.Pon)
. H 's digi
Setting Range undreds digit Same as unit's digit in FL-12
Speed feedback fault (F.E52)
Thousand's digit

Same as unit's digit in FL-12

Ten thousand's digit

[Reserved

If "Coast to stop" is selected, the AC drive displays F.** and directly stops.

If "Stop according to the stop mode" is selected, the AC drive displays A.** and stops according
to the stop mode. After stop, the AC drive displays F. **.

If "Continue to run" is selected, the AC drive continues to run and displays A.**. The running

frequency is set in FL-19.

Reserved
FL-16~PL-18

Default

Setting Range
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F -
req'uer%cy selection for Default
continuing to run upon fault
0 Current running frequency
1 Set frequency
FL-19
Setting Range 2 [Frequency upper limit
3 [Frequency lower limit
4 Backup frequency upon abnormality
Backup fi
ey eney Hhon Default 100.0%
FL-20 Y
Setting Range 0.0% ~ 100.0%(maximum frequency)

If a fault occurs during the running of the AC drive and the handling of fault is set to "Continue
to run", the AC drive displays A** and continues to run at the frequency set in FL-19.

The setting of FL-20 is a percentage relative to the maximum frequency.

Reserved Default }
FL-21~PL-23
Setting Range -
/Action se.lection at instantaneous Default 0
power failure
FL-24 0 Invalid
Setting Range 1 Decelerate
2 Decelerate to stop
Action Pause judging vloltage at Default 35.0%
FL-25 [Instantaneous power failure
Setting Range 80.0% ~ 100.0%
) Iy iudeine ti
Yo tage rally judging tl‘me at Default 0.50s
FL-26 [instantaneous power failure
Setting Range 0.00s ~ 100.00s
‘Action judging Voltage‘at Default 30.0%
FL.27 (nstantaneous power failure
Setting Range 60.0% ~ 100.0%( standard bus voltage )

Upon instantaneous power failure or sudden voltage dip, the DC bus voltage of the AC drive
reduces. This function enables the AC drive to compensate the DC bus voltage reduction with the
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load feedback energy by reducing the output frequency so as to keep the AC drive running
continuously.

If FL-24 = 1, upon instantaneous power failure or sudden voltage dip, the AC drive decelerates.
Once the bus voltage resumes to normal, the AC drive accelerates to the set frequency. If the bus
voltage remains normal for the time exceeding the value set in FL-26, it is considered that the
bus voltage resumes to normal.

If FL-24 = 2, upon instantaneous power failure or sudden voltage dip, the AC drive decelerates to

stop.
Voltage rally judging time at
A instantaneous power failure
F9-61
|
Bus voltage |
Action judging voltage at |
instantaneous power failure | _
FL-27 |
| |
| |
L L
T T
| |
A | |
Running | |
frequency | |
Action pause judging | I | | FL-24=1:Decelerate
voltage at instantaneous |
power failure FL-25 | | | :
| | |
| | |
| | | | >
| | | T
I g ™ A
, | Dec_eleratlon Deceleration Acce]eratlan
Running | time 3 time 4 time
frequency |
Action pause judging FL-24=2:Decelerate STOP
voltage at instantaneous
power failure FL-25 | |
| |
| | =
T T I ld
. . |
r T 1
Deceleration Deceleration
time 3 time 4
Figure 7-30 AC drive action diagram upon instantaneous power failure
PProtection upon load becoming 0 Default 0
FL-28 0 Disabled

Setting Range

1 [Enabled
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Detection level of load becoming 0 Default ‘1 0.0%
FL-29
Setting Range 0.0% ~ 100.0% (rated motor current)
Detection time of load becoming 0 Default ‘l.Os
FL-30
Setting Range 0.0s ~ 60.0s

If protection upon load becoming 0 is enabled, when the output current of the AC drive is lower
than the detection level (FL-29) and the lasting time exceeds the detection time (FL-30), the
output frequency of the AC drive automatically declines to 7% of the rated frequency. During the
protection, the AC drive automatically accelerates to the set frequency if the load resumes to
normal.

Reserved Default ‘—
FL-31
Setting Range -
FL.32 Over-speed detection value Default ‘20.0%
Setting Range 0.0% ~ 50.0%( maximum frequency)
Over-speed detection time Default ‘1 .0s
FL-33
Setting Range 0.0s ~ 60.0s

This function is valid only when the AC drive runs in the FVC mode. If the actual motor
rotational speed detected by the AC drive exceeds the maximum frequency and the excessive
value is greater than the value of FL-32 and the lasting time exceeds the value of FL-33, the AC
drive reports F.SPL and acts according to the selected fault protection action.

If the over-speed detection time is 0.0s, the over-speed detection function is disabled.

Detection value of too large speed deviation ~ [Default ‘20.0%

FL3 Setting Range 0.0% ~ 50.0%(maximum frequency)
Detection time of too large speed deviation Default ‘5.05

FL33 Setting Range 0.0s ~ 60.0s

This function is valid only when the AC drive runs in the FVC mode. If the AC drive detects the
deviation between the actual motor rotational speed detected by the AC drive and the set
frequency is greater than the value of FL-34 and the lasting time exceeds the value of FL-35,
the AC drive reports F.oSP and according to the selected fault protection action.

If FL-35 (Detection time of too large speed deviation) is 0.0s, this function is disabled.

Output phase loss protection selection Default 1

FL-36

Setting Range : Disabled 1: Enabled
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It is used to determine whether to perform output phase loss protection.

FL-37

Input phase loss protection/contactor
energizing protection selection

Default 11

Setting Range

[Unit's digit: Input phase loss protection
Ten's digit: Contactor energizing

0: Disabled

1: Enabled

It is used to determine whether to perform input phase loss or contactor energizing protection.

For every voltage class, the SINUS VEGA AC drives of powers equal to or greater than those
listed in the preceding table provide the function of input phase loss or contactor energizing
protection. The SINUS VEGA AC drives below the power listed in the table do not have the
function no matter whether FL-37 is set to 0 or 1.

0~99

FL-38  [Ist fault type
FL-39  2nd fault type
FL-40  3rd (latest) fault type

It is used to record the types of the most recent three faults of the AC drive. 0 indicates no fault.
For possible causes and solution of each fault, refer to Chapter 8.

FL-41

Frequency upon 3rd fault

It displays the frequency when the latest fault occurs.

FL-42

Current upon 3rd fault

It displays the current when the latest fault occurs.

FL-43

Bus voltage upon 3rd fault

It displays the bus voltage when the latest fault Occurs.

FL-44

Digital Input status upon 3rd fault

It displays the status of all X terminals when the latest fault
occurs. The sequence is as follows:

BIT6 |BIT5|BIT4 |BIT3|BIT2|BIT1|BITO

X7 X6 X5 X4 X3 X2 X1

If the X terminal is ON, the setting is 1. If the X terminal is
OFF, the setting is 0. The value is the equivalent decimal
number converted from the X terminal status.

FL-45

Output terminal status
pon 3rd fault

It displays the status of all output terminals when the latest
fault occurs. The sequence is as follows:

BIT3 | BIT2 | BIT1 | BITO

Y1 Relay2 Relayl DO
If an output terminal is ON, the setting is 1. If the output
terminal is OFF, the setting is 0. The value is the equivalent

decimal number converted from the X terminal statuses.

146



< SANTERNO
ENERTRONICA GROUP
FL-46 IAC drive status upon 3rd Reserved
[Fault
FL-47 IPower-on time upon 3rd It displays the present power-on time when the latest fault
Fault occurs.
FL-48 Running time upon 3rd It displays the present running time when the latest fault
[Fault occurs.
Reserved Default }
FL-49~FL-50
Setting Range -
FL-51  |[Frequency upon 2nd fault
FL-52  |Current upon 2nd fault
FL-53  Bus voltage upon 2nd fault
FL-54  [X terminal status upon 2nd fault
Output terminal status Same as FL-41 ~ FL-48
FL-55
upon 2nd fault
FL-56  |[Frequency upon 2nd fault
FL-57  |Current upon 2nd fault
FL-58  [Bus voltage upon 2nd fault
Reserved Default -
FL-59~FL-60
Setting Range -
FL-61  [X terminal status upon 1st fault
FL-62  (Current upon 1st fault
FL-63  Bus voltage upon 1st fault
FL-64 X terminal status upon Ist fault
: Same as FL-41 ~ FL-48
FL-65 Output terminal status
pon st fault
FL-66  |AC Drive status upon 1* fault
FL-67  |Output terminal status upon 1st fault
FL-68  |[Frequency upon st fault
Reserved Default ‘—
FL-69~FL-74
Setting Range -
7.18 Group FN: Status inverter
IAccumulative power-on time Default ‘0 hour

FN-00

Setting Range

0 ~ 65535 hour

It is used to display the accumulative power-on time of the AC drive since the delivery. If the
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time reaches the set power-on time (F9-49), the terminal with the digital output function 24
becomes ON.

IAccumulative running time Default 0 hour

Setting Range Oh ~ 65535h

FN-01

It is used to display the accumulative running time of the AC drive. After the accumulative
running time reaches the value set in F9-49, the terminal with the digital output function 12
becomes ON.

Rectification module radiator
Default 0
FN-02  [ftemperature.
Setting Range 0.0C~ 100.0C

Displays the temperature of the rectification module
The temperature protection value of the rectifier modules of different models is different.

Heat sink temperature of inverter Module Default ‘0
Setting Range 0.0°C~ 100.0°C

FN-03

It is used to display the insulated gate bipolar transistor (IGBT) temperature of the inverter
module, and the IGBT overheat protection value of the inverter module depends on the model.

IAccumulative power consumption |Defau1t -
FN-04 -
Setting Range ‘0 ~ 65535 kWh
Reserved Default -
FN-05~FN-09
Setting Range -

7.19 Group FP: Parameters to protect

User’s Password Default ‘O
FP-00

Setting range 0 ~ 65535

If it is set to any non-zero number, the password protection function is enabled. After a password
has been set and taken effect, you must enter the correct password in order to enter the menu. If
the entered password is incorrect you cannot view or modify parameters.

If FP-00 is set to 00000, the previously set user password is cleared, and the password protection
function is disabled.

Parameter modification property |Default 0

FP-01 0  Modifiable
Setting range

1 |Not modifiable

It is used to set whether the Parameters are modifiable to avoid mal-function. If it is set to 0, all
Parameters are modifiable. If it is set to 1, all Parameters can only be viewed.
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Restore default settings Default ‘O

0  |No option settings

FP-02 1
Setting range

Clear records

2 Restore factory settings except motor parameters

3 [Restore factory settings include motor parameters

1: Clear records

If FP-02 is set to 1, the fault records, accumulative running time (FN-01), accumulative power-

on time (FN-00) and accumulative power consumption FN-04) are cleared.

2: Restore default settings except motor parameters

If FP-02 is set to 2, most function codes are restored to the default settings except motor

parameters, fault records, accumulative running time (FN-01), accumulative power-on time (FN-

00) and accumulative power consumption (FN-04).

3: Restore factory settings include motor parameters.

IAC drive parameter display property Default 11
Unit's digit Group U display selection
0 No display
FP-03 1 Display
Setting range
Ten's digit Group A display selection
0 No display
1 Display
Individualized parameter display property |[Default 00
Unit's digit [User-defined parameter display selection
0 No display
FP-04 1 Display
Setting range
Ten's digit User-modified parameter display selection
0 No display
1 Display

The setting of Parameter display mode aims to facilitate you to view different types of
Parameters based on actual requirements. The SINUS VEGA provides the following three
parameter display modes.
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Parameter Name Description

Display function codes of the AC drive in sequence of FO to FU, A0 to
A9 and d0 Group.

Display a maximum of 30 user-defined Parameters included in group
FF.

AC drive Parameter display

[User-defined Parameter display

[User-modified Parameter display ~ Display the Parameters that are modified.

If one digit of FP-04 is set to 1, you can switch over to different Parameter display modes by
pressing key LOCAL. By default, the AC drive Parameter display mode is used.
The display codes of different Parameter types are shown in the following table.

Parameter Display Mode Display
AC drive parameter -hHASE
[User-defined parameter -4 5 E r
[User-modified parameter - - [ - -

The SINUS VEGA provides display of two types of individualized Parameters: user-defined
Parameters and user-modified Parameters.

The user-defined parameters are included in group FF. You can add a maximum of 30
Parameters, convenient for commissioning.

In user-defined Parameter mode, symbol "u" is added before the function code. For example, F1-
00 is displayed as uF1-00.

The user-modified parameters are grouped together, convenient for on-site troubleshooting.

In user-modified parameter mode, symbol "c" is added before the function code. For example,
F1-00 is displayed as cF1-00.

Software version Default ‘
FP-05

Setting Range Software version of control board

Product number Default ‘
FP-06 -

Setting Range IAC drive product number

Reserved Default ‘—

FP-07~FP-09
Setting Range -

7.20 Group AQ: Al. AO Curve Setting

AT curve 4 minimum input Default 0.00 V
Setting Range -10.00 V to A0-02

A0-00

150



< SANTERNO
ENERTRONICA GROUP

Correspon_dl.ng sett_mg of Al Default 0.0%
A0-01  curve 4 minimum input

Setting Range -100.0%—-100.0%

AT curve 4 inflexion 1 input Default 3.00 V
A0-02

Setting Range IA0-00 to A0-04

Correspgndmg setting of AL Default 30.0%
A0-03  (curve 4 inflexion 1 input

Setting Range -100.0%-100.0%

Al curve 4 inflexion 2 input Default 6.00 V
A0-04

Setting Range IA2-00 to A0-06

Correspgndmg setting of AL Default 60.0%

curve 4 inflexion 2 input
A0-05

Setting Range -100.0%-100.0%

AT curve 4 maximum input Default 10.00 V
A0-06

Setting Range IA0-06 to 10.00 V

Correspondlpg setting of Al Default 100.0%

curve 4 maximum input
A0-07

Setting Range -100.0%-100.0%

/AT curve 5 minimum input Default 0.00V
A0-08

Setting Range -10.00 V to A0-10

Correspon'dl.ng sett'mg of Al Default 0.0%
A0-09  Curve 5 minimum input

Setting Range -100.0%—-100.0%

AT curve 5 inflexion 1 input Default 3.00 V
A0-10

Setting Range IA0-08 to A0-12

Conespgndlng sett1pg of Al Default 30.0%

curve 5 inflexion 1 input
A0-11

Setting Range -100.0%-100.0%

AT curve 5 inflexion 2 input Default 6.00 V
A0-12

Setting Range

IA0-10 to AO-14
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Corresp(_)ndlng settlgg of Al Default 60.0%
curve 5 inflexion 2 input
A0-13
Setting Range -100.0%—-100.0%
AT curve 5 maximum input Default 10.00 V
A0-14
Setting Range A0-14 to 10.00 V
Correspondlpg sett}ng of Al Default 100.0%
curve 5 maximum input
A0-15
Setting Range -100.0%-100.0%

The function of curve 4 and curve 5 is similar to that of curve 1~ curve 3, but curve 1~ curve 3 is
straight line, while curve 4 and curve 5 are 4 point curve, which can achieve more flexible
correspondence. Figure 7-31 is a schematic diagram of curve 4~ curve 5.

Al corresponding setting 4 100%

Corresponding setting
of Al max. input

Corresponding setting of
Al curve inflexion 1 input

Al curve

inflexion 3} .
Al input

OV (OmA)
voltage

Corresponding setting of
Al curve inflexion 2 input

10V (20mA)

Corresponding setting
of Al min. input

-100%

Figure 7-31 curve4 and curves.

It should be noted that the minimum input voltage, the turning point 1 voltage, the turning point
2 voltage and the maximum voltage must be increased in turn.

Jump pomt‘of All .1nput Default 0.0%
A0-16 corresponding setting

Setting Range -100.0%—-100.0%
AO-17 ponding seting

Setting Range .0%—-100.0%

Jump pomt‘of A12.1nput Default 0.0%
AO0-18 corresponding setting

Setting Range -100.0%—-100.0%
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Jump ampl%tude of AIl2 input Default 0.5%
A0-19 corresponding setting

Setting Range 0.0%-100.0%

Reserved Default ‘—
A0-20

Setting Range -

Reserved Default -
A0-21

Setting Range -

The simulation of SINUS VEGA input Al1~AlI2, all have the setting value jump function.

Jump function refers to that when the analog quantity corresponds to the change of the
fluctuation interval of the jump point the corresponding set value of the analog quantity is fixed
as the value of the jump point.

For example: the voltage at 5.00 V analog input Al fluctuate, the range 0f 4.90 V to 5.10 V, the
minimum input AIl 0.00 V corresponding to 0.0%, corresponding to maximum input 10.00 V
100. %, then detect the AIl set corresponding fluctuation between 49.0% ~ 51.0%.

Set AIl hop A0-16 to 50.0%, set AIl jump range A0-17 to 1.0%, the above All input, after
dealing with the jump function, the AIl input corresponding set fixed at 50.0%, AIl input into a
steady, eliminates the fluctuations.

ATl measured voltage 1 Default Factory-corrected
A0-22

Setting Range 0.500-4.000 V

Al displayed voltage 1 Default ‘Factory-corrected
A0-23

Setting Range 0.500—4.000 V

IAI1 measured voltage 2 Default Factory-corrected
A0-24

Setting Range 6.000-9.999V

Al displayed voltage 2 Default ‘Factory-corrected
A0-25

Setting Range 6.000-9.999V

\AI2measured voltage 1 Default Factory-corrected
A0-26

Setting Range 0.500-4.000 V

AI2 displayed voltage 1 Default ‘Factory-corrected
A0-27

Setting Range 0.500—4.000 V
A0.28 /AI2 measured voltage 2 Default ‘Factory-corrected

Setting Range 6.000-9.999V
£0.29 IAI2 displayed voltage 2 Default ‘Factory—corrected

Setting Range -9.999V-10.000V

Reserved Default ‘—
A0-30

Setting Range -
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Reserved Default ‘—
A0-31

Setting Range -

Reserved Default ‘—
A0-32

Setting Range -

Reserved Default -
A0-33

Setting Range -

These parameters are used to correct the Al to eliminate the impact of Al zero offset and gain.
They have been corrected upon delivery. When you resume the factory values, these parameters
will be restored to the factory-corrected values. Generally, you need not perform correction in the
applications.

Measured voltage indicates the actual output voltage value measured by instruments such as the
multimeter. Displayed voltage indicates the voltage display value sampled by the AC drive. For
details, refer to d0-21, d0-22 and d0-23.

Correction, in each input port Al two input voltage value, and put the multimeter to measure the

value of the group and do read the value of the accurate input of the function code, the inverter

will automatically zero bias and gain correction of Al

IAOL target voltage 1 Default Factory-corrected
A0-34

Setting Range 0.500-4.000 V

)AO1 measured voltage 1 Default [Factory-corrected
A0-35

Setting Range 0.500—4.000 V

IAO] target voltage 2 Default Factory-corrected
A0-36

Setting Range 6.000-9.999V

IAO1 measured voltage 2 Default Factory-corrected
A0-37

Setting Range 6.000-9.999V

IAO2 target voltage 1 Default Factory-corrected
A0-38

Setting Range 0.500-4.000 V

\AO2 measured voltage 1 Default [Factory-corrected
A0-39

Setting Range 0.500—4.000 V

IAO2 target voltage 2 Default Factory-corrected
A0-40

Setting Range 6.000-9.999V
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IAO2 measured voltage 2 Default [Factory-corrected

A0-41

Setting Range 6.000-9.999V

The group function code is used to correct the analog output AO. The function parameters of this
group have been corrected when they leave the factory. When the factory value is restored, it will
be restored to the value after the factory correction. No calibration is required at the application
site.

The target voltage is the output voltage value of the inverter theory. Measured voltage is the
actual output voltage measured by a multimeter instrument.

Reserved Default

A0-42~A0-44

Setting Range -

7.21 Group Al: Virtual X (VX)/Virtual DO (VDO)

[VX1 function selection Default ‘0
A1-00

Setting Range 0-59

[VX2 function selection Default ‘0
Al1-01

Setting Range 0-59

[VX3 function selection Default ‘0
Al1-02

Setting Range 0-59

[VX4function selection Default ‘0
A1-03

Setting Range 0-59

[VX5 function selection Default ‘0
A1-04

Setting Range 0-59

VX1 to VXS5 have the same functions as X terminals on the control board and can be used for
digital input. For more details, see description of F5-00 to F5-06.

Different from X terminals, VX state can be set in two modes, selected in A1-05:
Decided by state of V DO x

Whether the state a VX is valid is determined by the state of the corresponding VDO and V Xx is
uniquely bound to V DO x (x is between 1 and 5). For example, to implement the function that
the AC drive reports an alarm and stops when the AIl input exceeds the limit, perform the
following setting:
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1) Allocate VX1 with function 44 "User-defined fault 1" (A1-00 = 44).
2) Set A1-05 to xxx0.
3) Allocate VDOL1 with function 31 "AlIl input limit exceeded" (A1-11 =31).

When the AIl input exceeds the limit, VDO1 becomes ON. At this moment, VX1 becomes ON
and the AC drive receives you-defined fault 1. Then the AC drive reports F.Cd1 and stops.

Decided by A1-06

The VX state is determined by the binary bit of A1-06. For example, to implement the function
that the AC drive automatically enters the running state after power-on, perform the following
setting:

1) Allocate VX1 with function 1 "Forward RUN (FWD)" (A1-00 = 1).
2) Set A1-05 to xxx1: The state of VX1 is decided by A1-06.

3) Set A1-06 to xxx1: VX1 is valid.

4) Set F0-00 to 1: The command source to terminal control.

5) Set F9-04 to 0: Startup protection is not enabled.

When the AC drive completes initialization after power-on, it detects that VX1 is valid and VX1
is allocated with the function of forward RUN. That is, the AC drive receives the forward RUN
command from the terminal. Therefore, The AC drive starts to run in forward direction.

[VX state setting mode Default 00000

Unit's digit (VX1)

0: Decided by state of V DO x
1: Decided by A1-06

Ten's digit (VX2)

0, 1 (same as VX1)

Al1-05 Hundred's digit (VX3)
Setting Range

0, 1 (same as VX1)

Thousand's digit (VX4)

0, 1 (same as VX1)

Ten thousand's digit (VX5)

0, 1 (same as VX1)
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[VX state selection Default 00000
Unit's digit (VX1)
0: Invalid 1: Valid
Ten's digit (VX2)
0, 1 (same as VX1)
Al1-06 Hundred's digit (VX3)
Setting Range
0, 1 (same as VXI)
Thousand's digit (VX4)
0, 1 (same as VX1)
Ten thousand's digit (VX5)
0, 1 (same as VX1)
Function selection for All used as X Default |0
A1-07
Setting Range 0-59
[Function selection for AI2 used as X Default 0
A1-08
Setting Range 0-59
Reserved Default -
Al1-09
Setting Range -
State selection for Al used as DI Default 000
[Unit's digit (AIl)
0: High level valid
1: Low level valid
Al-10 .
Setting Range Ten's digit (AI2)
0, 1 (same as unit's digit)
Reserved

The functions of these parameters are to use Al as X. When Al is used as X, the Al state is high
level if the Al input voltage is 7V or higher and is low level if the AI input voltage is 3V or lower.
The AI state is hysteresis if the Al input voltage is between 3V and 7V. A1-10 is used to
determine whether high level valid or low level valid when Al is used as X.

The setting of Als (used as X) function is the same as that of Xs. For details, see the descriptions

of group F5.
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The following figure takes Al input voltage as an example to describe the relationship between

Al input voltage and corresponding X state.

Alinput 4
voltage

DCTV == ﬁ
DC3V

Time

Al terminal
state

OFF

ON

ON

Figure 7-32 Relationship of Al input voltage and corresponding X status

[VDOI function selection Default ‘0
Al-11

Setting Range 0-40

[VDO2 function selection Default ‘0
Al-12

Setting Range 0-40

[VDO3 function selection Default ‘0
Al-13

Setting Range 0-40

[VDO4 function selection Default ‘0
Al-14

Setting Range 0-40

[VDOS function selection Default ‘0
Al-15

Setting Range 0-40

0: Short with physical Xx internally

1-40: Refer to function selection of physical DO in group F6.

[VDO1 output delay Default ‘O‘OS
Al-16

Setting Range 0.0s~3600.0s

[VDO2 output delay Default ‘0.0s
Al-17

Setting Range 0.0s~3600.0s

[VDO3 output delay Default ‘0.0s
Al-18

Setting Range 0.0s~3600.0s
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[VDO4 output delay Default ‘0.0s

Al1-19
Setting Range 0.0s~3600.0s

[VDOS5 output delay Default ‘0.0s
A1-20

Setting Range 0.0s~3600.0s

VDO state selection Default }OOOOO

[Unit's digit (VDO1)

0: Positive logic
1: Reverse logic

Ten's digit (VDO2)

0, 1 (same as unit's digit)

Al-21 B
Setting Range Hundred's digit (VDO3)

0, 1 (same as unit's digit)

Thousand's digit (VDO4)

0, 1 (same as unit's digit)

Ten thousand's digit (VDOS5)

0, 1 (same as unit's digit)

VDO functions are similar to the DO functions on the control board. The VDO can be used
together with V Xx to implement some simple logic control.

If VDO function is set to 0, the state of VDO1 to VDOS is determined by the state of X1 to X5
on the control board. In this case, V DO x and Xx are one-to-one mapping relationship.

If VDO function is set to non-0, the function setting and use of V DO x are the same as DO in
group F5.

The V DO x state can be set in A1-21. The application examples of V DI x involve the use of V

DO x, and see the examples for your reference.

Reserved Default -
A1-22~A1-24

Setting Range -

7.22Group A2: Motor 2 Parameters

The SINUS VEGA can switch over the running among two motors. For the two motors, you can:
+ Set motor nameplate parameters respectively

* Perform motor parameter auto-tuning respectively
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* Select V/F control or vector control respectively

* Set encoder-related parameters respectively

* Set parameters related to V/F control or vector control independently

Groups A2 respectively correspond to motor 2. The parameters of the three groups are the same.

Here we just list the parameters of group A2 for reference.

All parameters in group A2 have the same definition and usage as parameters of motor 1.

For more details, refer to the descriptions of motor 1 parameter

Function code Parameter Name  Setting Range Default
0: Common asynchronous motor
A2-00 Motor type selection 1: Variable frequency asynchronous motor 0
: Permanent magnetic synchronous motor

A2-01 Rated motor power 0.1-1000.0kW Model dependent
R

A2-02 ated motor 0.01Hz to maximum frequency Model dependent
frequency

0.01-655.35A (AC drive power < 55kW)

A2-03 Rated mot: t Model dependent

ated motoreurrent 1 1_6553.5A (AC drive power > 55kW) odel depencen

A2-04 Rated motor voltage 1-2000V Model dependent

A2-0s  |[Ratedmotorrotational , (oors gy Model dependent
speed
[No-load current 0.01A to A2-03 (AC drive power < 55kW)

A2- Model t

06 (asynchronous motor)  0.1A to A2-03 (AC drive power > 55kW) odel dependen
Stator resistance 0.001-65.535Q (AC drive power < 55kW)
A2- Model
07 (asynchronous motor)  0.0001-6.5535Q (AC drive power > 55kW) odel dependent
LLeakage i ti
A2-08 reeact:fceemduC e 0-01-655.35mH (AC drive power < 55kW) Model dependent
0.001-65.53mH (AC drive power > 55kW) P
(asynchronous motor)
IRotor resistance 0.001-65.535Q (AC drive power < 55kW)

A2-09 Model dependent
(asynchronous motor)  0.0001-6.5535Q (AC drive power > 55kW) odel depencen
Mutual inductive .

0.1-6553.5mH (AC drive power < 55kW)

A2-10 Model dependent
feactance 0.01-655.35mH (AC drive power > 55kW) odel dependen
(asynchronous motor)

Stator resistance 0.001-65.535 Q (AC drive power < 55kW)

A2-11 Model dependent
(synchronous motor) 0.0001-6.5535 Q (AC drive power > 55kW) odel depencen
Shaft D inductance 0.01-655.35mH (AC drive power < 55 kW)

A2-12 . Model d dent
(synchronous motor) 0.001-65.535mH (AC drive power > 55kW) odel dependen
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Shaft Q inductance 0.01-655.35mH (AC drive power < 55kW)
A2-13 Model d dent
(synchronous motor) 0.001-65.53mH (AC drive power > 55kW) ocel depencen
A2-14 Reserved - -
A2ls  DACkEME 0.1-6553.5V Model dependent
(synchronous motor)
A2-16 Reserved - -
A2-17  [heoderpulsesper ooag 1024
revolution
0: ABZ incremental encoder
1: UVW incremental encoder
A2-18 Encoder type 2: Resolver 0
3: SIN/COS encoder
#: Wire-saving UVW encoder
0: local PG.
A2-19 f;:giedb“k PG, expand PG. 0
: 2: PULSE input (X5)
IA, B phase sequence
:F
A2-20 of ABZ incremental : Forward 0
1: Reserve
lencoder
A2l [Encoder installation 0.0°-359.9° 0.0°
langle
U, V, W phase 0: Forward
A2-22 sequence of UVW 0
1: Reverse
lencoder
A223 [UVW encoder angle 0.0°-359.9° 0.0°
offset
A24 Number of pole pairs 1-65535 |
of resolver
A2-25 Reserved - -
A2-26 [Encoder wire-break 0.0s: No action 0.0
fault detection time 0.1-10.0s ’
0: No auto-tuning
1: Asynchronous motor static auto-tuning
A2-27 Auto-tuning selection 2 Asynchronous motor complete auto-tuning 0
11: Synchronous motor with-load auto-tuning
12: Synchronous motor no-load auto-tuning
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A2g  [opeedloop 0-100 30
proportional gain 1
A29  Speedloopintegral 1y 016 00 0.50s
time 1
A2-30 Switchover frequency 1 |0.00 to A2-43 5.00 Hz
A231  peedloop 0-100 20
proportional gain 2
a2z ppeedloopintegral y o6 oo 1.00s
time 2
A2-33 Switchover frequency 2 |A2-40 to maximum output frequency 10.00 Hz
A2-34 [Vector control slip gain ~ 50%-200% 100%
A2-35  |Timeconstantof 0.000-0.100s 0.000s
speed loop filter
[Vector control
A2-36 loverexcitation 0-200 64
gain
0: A2-48
1: All
Torque upper limit 2 AL2
q . PP 3: Reserved
A2-37 source in speed . 0
@: Pulse setting (X5)
control mode . S
5: Via communication
6: MIN(AIL,AI2)
7: MIN(AIL,AI2)
Digital setting of
A2-38 torque upper limit in 0.0%-200.0% 150.0%
speed control mode
A2-39~A2-40 Reserved - -
A2-41 Ex01tat1.0n adjustment 0-20000 2000
proportional gain
A2-42 Excnatlon .adjustment 0-20000 1300
integral gain
A2-43  [rorque adjustment 0-20000 2000
proportional gain
A2-44  [Toraueadjustment -y 0 1300
integral gain
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Function code Parameter Name  Setting Range Default
. [Unit's digit: Integral separated
A2-45 Sfeedr:"(’p integral o, Disabled 0
property 1: Enabled
Field weakening mode 0: Nf) field weake'nmg
A2-46 1: Direct calculation 0
of synchronous motor .
2: Adjustment
Field weakening
A2-47 degree of 50%—-500% 100%
synchronous motor
Maxi fiel
A2-48 aximun field 1%-300% 50%
weakening current
Field weakening
A2-49 automatic adjustment  10%-500% 100%
igain
Fiel keni
A2-50 | icld weakening b-10 2
integral multiple
0: Sensorless flux vector control (SVC)
A2-51 Motor 2 control mode  [1: Closed-loop vector control (FVC) 0
R2: Voltage/Frequency (V/F) control
0: Same as motor 1
Motor 2 leration/ 1: Acceleration/Deceleration time 1
A2-52 otor eilcce .e ration 2: Acceleration/Deceleration time 2 0
deceleration time . L
3: Acceleration/Deceleration time 3
#: Acceleration/Deceleration time 4
0.0%: Automatic torque boost
A2- Motor 2 t t Model t
53 otor 2 torque boos 0.1%-30.0% odel dependen
A2-54 Reserved - -
Motor 2 oscillati
A2-55 oror = oSeL IO o 100 Model dependent
suppression gain

7.23 Group d0 Monitor

dO Parameter set is used to monitor the inverter running state information, the customer can see

through the Panel, in order to convenient for debugging, also can be read by the communication
Parameter set value, to be used for FC monitor. Among them, d0-00~d0-31 is the FA-00 and FA-
01 defined in the operation and stop monitoring Parameters. Specific Parameters function code,

name and smallest unit see table 7-1

Table 7-1 C Set Parameter table
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d0-00 Running frequency (Hz) 0.01Hz 7000H
do-01 Set frequency (Hz) 0.01Hz 7001H
d0-02 Bus voltage (V) 0.1V 7002H
d0-03 Output voltage (V) 1v 7003H
do-04 Output current (A) 0.01A 7004H
d0-05 Output power (kW) 0.1kW 7005H
do-06 Output torque (%) 0.1% 7006H
do-07 X state 1 7007H
do-08 DO state 1 7008H
d0-09 IAI1 voltage (V) 0.01V 7009H
do-10 IAI2 voltage (V) / current (mA) 0.01V/0.01mA 700AH
do-11 [Reserved - 700BH
do-12 Count value 1 700CH
do-13 ILength value 1 700DH
do-14 [Load speed 1 700EH
do-15 IPID setting 1 700FH
do-16 IPID feedback 1 7010H
do-17 PLC stage 1 7011H
do-18 Input pulse frequency (Hz) 0.01kHz 7012H
do-19 [Feedback speed (Hz) 0.01Hz 7013H
do0-20 [Remaining running time 0.1Min 7014H
do-21 IAI1 voltage before correction 0.001V 7015H
do-22 IAI2 voltage (V) / current (mA) before correction 0.001V/0.01mA 7016H
d0-23 Reserved - 7017H
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do-24 [Linear speed 1m/Min 7018H
do-25 |Accumulative power-on time 1Min 7019H
do0-26 |Accumulative running time 0.1Min 701AH
do-27 IPULSE input frequency 1Hz 701BH
do-28 Communication setting value 0.01% 701CH
do-29 [Encoder feedback speed 0.01Hz 701DH
do0-30 Main frequency X 0.01Hz 701EH
do-31 |Auxiliary frequency Y 0.01Hz 701FH
do-32 [Viewing any register address value 1 7020H
d0-33 Synchronous motor rotor position 0.1° 7021H
do-34 Motor temperature 1C 7022H
do-35 Target torque (%) 0.1% 7023H
d0-36 [Resolver position 1 7024H
do-37 [Power factor angle 0.1° 7025H
do-38 IABZ position 1 7026H
do0-39 Target voltage upon V/F separation 1v 7027H
do-40 Output voltage upon V/F separation 1v 7028H
do-41 X state visual display 1 7029H
do-42 IDO state visual display 1 702AH
d0-43 [X function state visual display 1 (function 01-40) 1 702BH
do-44 [X function state visual display 2 (function 41- 80) 1 702CH
d0-45 Current set frequency (%) 0.01% 702DH
do-46 Current running frequency (%) 0.01% 703AH
d0-47 IAC drive running state 1 703BH
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8. Parameters

If FP-00 is set to a non-zero number, parameter protection is enabled. You must enter the correct
user password to enter the menu.

To cancel the password protection function, enter with password and set FP-00 to 0.

Group F and Group A are standard function parameters. Group dO includes the monitoring
function parameters.
The symbols in the function code table are described as follows:

"Y¢": The parameter can be modified when the AC drive is in either stop or running state.

" ": The parameter cannot be modified when the AC drive is in the running state.

"e": The parameter is the actually measured value and cannot be modified.
"*!": The parameter is factory parameter and can be set only by the manufacturer.

Basic function parameter list

FO Standard Function Parameters

Code

Parameter Name

Setting Range

Default

Property

F0-00

Command source selection

: Operation Panel control (LED off)
1: Terminal control (LED on)
2: Communication control (LED blinking)

pAe

F0-01

IMotor 1 control mode

: Sensorless flux vector control (SVC)
1: Closed-loop vector control (FVC)
2: Voltage/Frequency (V/F) control

F0-02

Main frequency source X
selection

:Digital setup (Preset frequency F0-04,
[UP/DOWN can be modified, power off without
[memory)

1 : Digital setup (Preset frequency F0-04,

[UP/DOWN can be modified, power off with
Imemory)

T AllL

T AI2

: Reserved

: Pulse setting ( X5)
. Multi-reference

. Simple PLC

: PID

Nl IEEN Ee NV I NV 9]

: Communication

F0-03

IY selection

|Auxiliary frequency source[The same as F0-02 (Main frequency source X

selection)

F0-04

[Preset frequency

.00 to maximum frequency

valid when frequency source is digital setting)

50.00Hz
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FO Standard Function Parameters

Code Parameter Name Setting Range Default | Property
[Unit's digit (Frequency source selection)
: Main frequency source X
1: X and Y operation
operation relationship determined by ten's digit)
2: Switchover between X and Y
3: Switchover between X and "X and Y
. loperation"
F0-05 [Frequency source selection - Switchover between Y and "X and Y 00 PAY
loperation"
[Ten's digit (X and Y operation relationship)
: X+Y
1: X-Y
2: Maximum
3: Minimum
i 1: HEAVY DUTY
F0-06 [Type display b NORMAL DUTY 1 .
. [Frequency lower limit (F0-08) to
FO- IF limit .00H:

0-07 |Frequency upper limi maximum frequency (F0-09) 50.00Hz *
F0-08 [Frequency lower limit 10.00 Hz to frequency upper limit (F0-07) 0.00Hz w
F0-09 Maximum frequency 50.00Hz ~ 320.00Hz 50.00Hz *
F0-10 [Reserved R - e
FO0-11 [Rotation direction : Same dlre.ctlorT 0 PAS

1: Reverse direction
0.00s~650.00s(F9-23=2)
F0-12 |Acceleration time 1 0.0s~6500.0s(F9-23=1 Model Y
U8 0s(F9- ) dependent
0 s~65000s(F9-23=0)
0.00s~650.00s(F9-23=2)
F0-13  [Deceleration time 1 0.05~6500.0s(F9-23=1) Model *
: : dependent
0 s~65000s(F9-23=0)
F0-14 [Reverse control 0: Enabled 1: Disabled 0 PAS
FO-15 [Range of auxiliary frequency|0: Relative to maximum frequency 0 »
) IY for X and Y operation 1: Relative to main frequency X
FO-16 IRange of auxiliary frejquencyo% ~ 150% 100% e
Y for X and Y operation
Frequency offset of
i
FO-17 [aootaty 0.00 Hz to maximum frequency F0-09 0.00Hz %

frequency source for X and
IY operation
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0: Set by F0-07
1: AL
2: AI2
FO-18 S.0u.r0e of frequency upper 0
limit 3: Reserved
4: Pulse setting
5: Communication setting
F0-19  [Frequency upper limit offset |0,00 Hz to maximum frequency (F0-09) 0.00Hz
IMotor parameter group 0: Motor parameter group 1
F0-20 lecti 0
selection 1: Motor parameter group 2
F0-21
~F024 IReserved L -
0: Common asynchronous motor
F1-00 [Motor type selection 1: Variable frequency asynchronous motor 0
2: Permanent magnetic synchronous motor
F1-01 [Rated motor power 0.1kW ~ 1000.0kW Model
dependent
. Model
F1-02 [Rated motor frequency 0.01Hz to maximum frequency
dependent
0.01-655.35A (AC drive power < 55kW) Model
F1-03 [Rated mot t .
ated motor curren 0.1-6553.5A (AC drive power > 55kW) dependent
F1-04 [Rated motor voltage 1V ~ 2000V Model
dependent
F1-05 [Rated motor rotational speed |lrpm ~ 65535rpm Model
dependent
106 No-load current 0.01A to F1-03 (AC drive power < 55kW) Tuned
asynchronous motor) 0.1A to F1-03 (AC drive power > 55kW) parameters
07 Stator resistance 0.001-65.535Q (AC drive power < 55kW) Tuned
asynchronous motor) 0.0001-6.5535Q (AC drive power > 55kW) | parameters
F1.08 Leakage inductive reactance |0-01-055.35mH (AC drive power < 55kW) Tuned
asynchronous motor) 0.001-65.535mH (AC drive power > 55kW) | parameters
10 Rotor resistance 0.001-65.535Q (AC drive power < 55kW) Tuned
asynchronous motor) 0.0001-6.5535Q (AC drive power > 55kW) | parameters
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F1: Motor 1 Parameters

Code Parameter Name Setting Range Default |Property
F1-10 Mutual inductive reactance  [0-170553.5mH (AC drive power < 55kW) Tuned *
asynchronous motor) 0.01—655.35mH (AC drive power > 55kW) | parameters
FL1L Stator resistance 0.001-65.535Q (AC drive power < 55kW) Tuned N
synchronous motor) 0.0001-6.553 Q (AC drive power > 55kW) parameters
. Shaft D inductance 0.01-655.35mH (AC drive power < 55kW) Tuned N
synchronous motor) 0.001-65.535mH (AC drive power > 55kW) | parameters
L3 Shaft Q inductance 0.01-655.35mH (AC drive power <55 kW) Tuned N
synchronous motor) 0.001-65.535mH (AC drive power >55 kW) | parameters
F1-14 [Reserved i - -
FL-15 Back-EMF (synchronous 01V ~ 65535V Tuned *
imotor) parameters
F1-16 [Reserved B - -
F1-17 [Encoder pulses per revolution (1 ~ 65535 1024 *
0: ABZ incremental encoder
F1-18  Encoder type 1: UVW incremental encoder 0 *
F1-19 [Reserved i - -
IA/B phase sequence of ABZ |,.
F120 | 0: Forward 0 *
incremental encoder 1: Reserve
F1-21 [Encoder installation angle 0.0 ~ 359.9° 0.0° *
U, V, W phase sequence of .
Fl22 0: Forward 0 *
IUVW encoder 1: Reverse
F1-23 [UVW encoder angle offset 0.0 ~ 359.9° 0.0° *
N/ f pole pairs of
Flo4 umber of pole pairs o | ~ 65535 | *
resolver
F1-25 [Reserved i - -
[Encoder wire-break fault 0.0s: No action
F1-26 0.0
detection time 0.1-10.0s *
0: No auto-tuning
1: Asynchronous motor static auto-tuning
F1-27 |Auto-tuning selection 2: Asynchronous motor complete auto-tuning 0 *

11: Synchronous motor with-load auto-tuning

12: Synchronous motor no-load auto-tuning
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0: Direct start

F2-00 |[Start mode 1: Rotational speed tracking restart 0 Ye
2: Pre-excited start (asynchronous motor)
F2-01 [Startup frequency 0.00Hz~10.00Hz 0.00Hz Pie
F2-02 [Startup frequency holding time  [0.0s~100.0s 0.0s *
F2-03 Startup PC braking current/ 0% ~100% 0% *
[Pre-excited current
Startup DC braking time/ -
F2-04 |5 o o cited time 0.0s~100.0s 0.0s *
0: Linear acceleration/deceleration
F2-05 |Acceleration/Deceleration mode |1: S-curve acceleration/deceleration A 0 *
2: S-curve acceleration/deceleration B
F2-06 Time proportion of S-curve start 0.0%~ (100.0%-F2-07) 30.0% *
segment
F2.07 |Limeproportion of S-curve 1l 4o, (100,004-F2-06) 30.0% *
lend segment
F2-08 [Stop mode 0: Decelerate to stop 1: Coast to stop 0 Pe
Initial frequency of stop DC - .
F2-09 braking 0.00Hz~Maximum frequency 0.00Hz Y
F2-10 [Waiting time of stop DC braking [0.0s~100.0s 0.0s DA
F2-11 [Stop DC braking current 0%~100% 0% Y
F2-12 [Stop DC braking time 0.0s~100.0s 0.0s Pie
F2-13 [Brake use ratio 0%~100% 100% Y
0: From frequency at stop
F2-14 [Rotational speed tracking mode |1: From zero speed 0 *
2: From maximum frequency
F2-15 [Rotational speed tracking speed |1~100 20 PAY
F2-16
~F2-19 [Reserved _ - -
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0: Linear V/F

1: Multi-point V/F
2: Square V/F

3: 1.2-power V/F
4: 1.4-power V/F
6
8
9

F3-00 [V/F curve setting  1.6-power V/F 0 *
: 1.8-power V/F
: Reserved
10: V/F complete separation
11: V/F half separation
Motor Rated frequency(F1-02) *
F3-01 | Multi-point V/F frequency 3 quency( 0.00Hz
~F3-03
F3-02 | Multi-point V/F voltage 3 0.0%~100.0% 0.0% *
F3-03 | Multi-point V/F frequency 2 F3-01~F3-05 0.00Hz *
F3-04 | Multi-point V/F voltage 2 0.0%~100.0% 0.0% *
F3-05 | Multi-point V/F frequency 1 0.00Hz~F3-03 0.00Hz *
F3-06 | Multi-point V/F voltage 1 0.0%~100.0% 0.0% *
0.0% (fixed torque boost) Model
F3-07 " [Torque boost 0.1%-30.0% dependent] ¥
F3-08 [Cut-off frequency of torque boost  [0.00 Hz to maximum output frequency | 50.00Hz *
F3-09 | V/F slip compensation gain 0.0% ~ 200.0% 0.0% Ao
F3-10 | V/F over-excitation gain 0~ 200 64 Y
0: Digital setting (F3-12)
1: All
2: A2
3: Reserved
4: Pulse setting (X5)
F3-11 Voltage source for V/F separation 5: Multi-reference 0 PAd
6: Simple PLC
7: PID
8: Communication setting

100.0% corresponds to the rated motor

voltage
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F3-12 | Voltage digital setting for V/F
separation 0V to rated motor voltage ov P

0.0-1000.0s

F3-13 | Voltage rise time of V/F separation | It indicates the time for the voltage 0.0s P
rising from 0 V to rated motor voltage.

o . . Model

F3-14 | V/F oscillation suppression gain 0~ 100 dependent| PAg

F3-15

~F3-19 [Reserved _ - -

F4-00 | Speed loop proportional gain 1 1~100 30 *
F4-01 Speed loop integral time 1 0.01s~10.00s 0.50s e
F4-02 | Switchover frequency 1 0.00~F4-05 5.00Hz %
F4-03 | Speed loop proportional gain 2 1~100 20 =
F4-04 | Speed loop integral time 2 0.01s~10.00s 1.00s A
F4-05 | Switchover frequency 2 F4-02~Maximum output frequency 10.00Hz ¥
F4-06 [Vector control slip gain 50% ~ 200% 100% PAe
F4-07  Time constant of speed loop filter  {0-000s ~ 0.100s 0.000s Yo
F4-08  |Vector control over excitation gain [0~ 200 64 ¥

0:Function Code F4-10 Setting

1: AIL

2: AI2

3: Reserved
Fa-g9 |Torque upper limit source in l4: Pulse setting 0 %

speed control mode

5: Communication setting

6: MIN(AI1,AI2)

7: MAX(AIL,AI2)

1-7 option full scale correspond F4-10
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IDigital setting of torque upper limit

F4-10 0.0% ~ 200.0% 150.0% PAY
lin speed control mode
Fa-11 Reserved i - -
~F4-12
F4-13 [Excitation adjustment proportional 0 ~ 60000 2000 e
|gain
F4-14  |Excitation adjustment integral gain [0~ 60000 1300 A
F4-15  Torque adjustment proportional gain[0 ~ 60000 2000 ¥
F4-16  Torque adjustment integral gain 0 ~ 60000 1300 A
F4-17  Reserved N - A
. . 0: No field weakening
F4-18 FField weakening mode of 1: Direct calculation 1 *
synchronous motor 2: Automatic adjustment
F4-19 [Field weakening depth of 50% ~ 500% 100% %
synchronous motor
F4-20 Maximum field weakening 1% ~ 300% 50% e
lcurrent
F4-21 Fi@ld weakenipg automatic 10% ~ 500% 100%
ladjustment gain
F4-22  Field weakening integral multiple [2 ~ 10 2 ¥
F4-23~ IR eserved L - -
F4-24
0: No- function
1: Forward command (FWD)
2: Reverse command (REV)
3: Three line running control
4: FWD JOG command(FJOG)
5: REV JOG command(RJOG)
F5-00 | X1 function selection 6: Up command 1
7: DOWN command
8: IGBT Enable
9: Fault reset(RESET)
10: Operation suspended
11: External default normally open input
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F5: Input terminal

Code Parameter Name Setting Range Default | Property
12: Multi-stage speed terminal 1
13: Multi-stage speed terminal 2
14: Multi-stage speed terminal 3
F5-01 X2 function selection 15: Multi-stage speed terminal 4 ) *
16: Acc. /dec. time selection terminal 1
17: Acc./dec. time selection terminal 2
18: Frequency source switching
19: UP/DOWN setup reset(terminal and
keyboard)
20: Running command switching terminal
21: Acc./dec forbidden
F5-02 | X3 function selection 22: PID pause 0 *
23: PLC status reset
24: Swing frequency pause
25: Counter input
26: Counter reset
27: Length counting input
28: Length counting reset
. . 29: Torque control forbidden
F5-03 1 X4 function selection 30; PULSE frequency input(Only valid fof *
X5)
31: Reserved
32: Immediate DC braking
33: External default normally closed input
34: Frequency modification enable
) ) 35: PID direction reversed
F5-04 | X5 function selection 36: External stop terminall 0 *
37: Control command switching terminal 2
38: PID integration suspension
39: Frequency source X and preset frequency]
switching
40: Frequency source Y and preset frequency
switching
F5-05 | X6 function selection 41: Motor selection terminal 1 0 *
42: Motor selection terminal 2
43: PID Parameter switching
44: User-defined fault 1
45: User-defined fault 2
46: Speed control/ torque control switching
47: Emergency stop
F5-06 | X7 function selection 48: External stop terminal 2 0 *
49: Deceleration DC braking
50: Running time reset
51-59: Reserved
F5-07 X filter time 0.000s~1.000s 0.010s e
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0: Two-line mode 1

1: Two-line mode 2

- i 0
F5-08 Terminal command mode 2: Three-line mode 1
3: Three-line mode 2

F5-09 Terminal UP/DOWN rate 0.001Hz/s ~ 65.535Hz/s 1.00Hz/s

ICurve 1 (2 points, see F5-14 to F5-17)

ICurve 2 (2 points, see F5-18 to F5-21)

ICurve 3 (2 points, see F5-22 to F5-25)

ICurve 4 (4 points, see A0-00 to A0-07)
F5-10 |AI curve selection ICurve 5 (4 points, see A0-08 to A0-15) 321

[Ten's digit

IAI2 curve selection (same as All)

IHundred's digit

IReserved
F5-11 ATl filter time 0.00s ~ 10.00s 0.10s
F5-12 |A12 filter time 0.00s ~ 10.00s 0.10s
F5-13 [Reserved - -
F5-14 [AI curve | minimum input 0.00V ~F5-16 0.00V
F5-15 1C°’fe.5p°“di31g setting of ALeurve | ) 5 6oy, ~ +100.0% 0.0%

minimum input
F5-16 | Al curve 1 maximum input F5-14~+10.00V 10.00V
Fs-17 (Comesponding setting of AL | 155 6oy — 100,09 100.0%
curve 1 maximum input
F5-18 |Al curve 2 minimum input  {0.00V ~ F5-20 0.00V
Fs-19 [Corresponding setting of AL 1} 00 go; — +100.0% 0.0%
curve 2 minimum input

F5-20 |AI curve 2 maximum input  [F5-18 ~ +10.00V 10.00V
Fs.p1 (Comresponding setting OF AL | 146 0oy — 100,09 100.0%

curve 2 maximum input
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F5-22 |AT curve 3 minimum input ~ [110.00V ~ F5-24 0.00V %

Fs23 (Al Corresponding setting of AL |y 5 o/, — 100,004 0.0% S
lcurve 3 minimum input

F5-24 |AT curve 3 maximum input ~ [F5-22 ~ +10.00V 10.00V *

Fs-25 [(Corresponding setting of AL 1160 g0, — 100,006 100.0% P
curve 3 maximum input

F5-26 [PULSE minimum input 0.00kHz ~ F5-28 0.00kHz PAY

Fsp7 [Comresponding setting of | |00 00 00 g0g 0.0% Y
pulse minimum input

F5-28 [PULSE maximum input IF5-26 ~ 100.00kHz 50.00kHz pAe

Fs-p9 [Corresponding setting of | |00 00 00 g0y 100.0% o
pulse maximum input

F5-30 [PULSE filter time 0.00s ~ 10.00s 0.10s Y

[Unit's digit (Setting for AIl less than minimum|
linput)

0: Minimum value

Setting for Al less th 1:0.0%
sy [Setting for Al less than 000 %
minimum input Ten's digit (Setting for AI2 less than minimum
input)0, 1 (same as All)
IHundred's digit
Reserved
F5-32 [X1 delay time 0.0s ~ 3600.0s 0.0s *
F5-33 [X2 delay time 0.0s ~ 3600.0s 0.0s *
F5-34 [X3 delay time 0.0s ~ 3600.0s 0.0s *
F5-35~
F5-39 [Reserved - -

0: Pulse output
1: Switch output

F6-00 | DO Terminal output mode
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0: No output; 1: Inverter in operation
2: Output fault(Stop fault)
3: Frequency level detection FDT1 output
4: Frequency arrival
5: Null speed operation(stop without
output)
F6-01 IDO Output function 6: Motor overload pre-alarm
(open collector output terminal) | 7: Inverter overload pre-alarm
8: Setup counting value arrived
9: Designated counting value arrived
10: Length arrived
11: PLC circulation end
12: Total running time arrived
13: Frequency limit:
14: Torque limit
15: RUN ready ;
16: AII>AI2
17: Frequency upper limit arrived
18: Frequency lower limit arrived (stop
. . without output)
Relay function Selection
F6-02 19: Under voltage state output
CUTA-ITBITC) 20: Communication setup
21: Brake output
22: MC (magnetic contactor) output
23: Null speed operation 2(Stop with
output)
24: Total power-on time arrival
25: Inspection level of FDT2 frequency
26: Frequency | arrival output
27: Frequency 2 arrival output
28: Current 1 arrival output
29: Current 2 arrival output
30: Timing arrival output
F6-03 Relay function Selection ; ﬁl)izx(ff: sive mput
(2TA-2TB-2TC) 33: Reverse running
34: Zero current state
35: Module temperature arrival
36: Software excessive current
37: Frequency lower limit arrival(stop with
output)
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F6: Output Terminals

Code Parameter Name Setting Range Default | Property
38: Alarm output
F6-04 | Y1 output function selection 39: Motor over temperature alarm 1 PAg
40: The running time arrival
41: Reserved
F6-05 | Reserved - -
0: Running frequency
1: Setup frequency
DO (Pulse) output function 2: Output current; Y
F6-06 | selection 3: Output torque 0
4: Output power;
5: Output voltage
6: Pulse input (100.% is 100.0kHz)
7: All;
F6-07 | AO1 output function selection 8: Al2 0 *
9: Reserved
10: Length;
11: Counting value
12: Communication setup
) ) 13: Motor revolving speed
F6-08 | AO2 output function selection 14: Output current (100.0% is 1000.0A) 1 %
15: Output voltage (100.0% is 1000.0V)
16: Reserved
Fe.09 [vximum DOpulse) output o1y 11, 100,00 kitz S0.00kHz |
frequency
F6-10 [AO1 offset coefficient -100.00%~+100.00% 0.0% PAg
F6-11 |AOlgain -10.00~+10.00 1.00 *
F6-12 |AO2 offset coefficient -100.00%~+100.00% 0.0% *
F6-13 |AO2 gain -10.00~+10.00 1.00 *
F6-14
F6-16 IReserved - -
F6-17 [DO(switch) output delay time  [0.00S~3600.0S 0.0s PAg
F6-18 |RELAY1 output delay time 0.00S~3600.0S 0.0s PAd
F6-19 [RELAY2output delay time 0.00S~3600.0S 0.0s *x
F6-20 |Y1 output delay time 0.00S~3600.0S 0.0s AS
F6-21 [Reserved - - -
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0: Positive logic
1: Negative logic
[Unit's digit: DO(switch)

F6-22 DO valid mode selection Ten's digit: RELAY 1 00000 w
[Hundred's digit: RELAY?2
Thousand's digit: Y1
ID i f fi
F6-23 ctection range of frequency 0.0% ~ 100.0% (maximum frequency) 0.0% PAq
reached
[Frequency detection .
Fo6-24 Value(FDT1) 0.00 Hz to maximum frequency 50.00Hz pAe
[Frequency detection 0 o o
F6-25 value(FDT1) 0.0% ~ 100.0% (FDT1 level) 5.0% *
Fo-26 || requency detection value 0.00 to maximum frequency 50.00Hz Y
(FDT2)
[Frequency detection
F6-27 . .0%~100.0% (FDT2 level 5.09
lhysteresis (FDT2) 0-0%7100.0% ( evel) % ol
F6-28
~F6-34 IReserved o -

F7-00

IPID setting source

: F7-05 setting
T All
Al2

: Reserved
: PULSE setting (X5)
: Communication setting

: Multi-reference

F7-01

IPID feedback source

TAIl

Al2

: Reserved

T AIl-AIR2

: PULSE setting (X5)

: Communication setting
: AII+AI2

: MAX(|ALL, |AL2])

: MIN(JAIL|, |AL2])
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F7: Process Control PID Function

Code Parameter Name Setting Range Default |Property|
F7-02 [PID setting change time 0.00 ~ 650.00s 0.00s ¢
F7-03 [PID feedback filter time 0.00 ~ 60.00s 0.00s
F7-04 [PID setting feedback range |0 ~ 65535 1000 Pie
F7-05 [PID digital setting 0.0% ~ 100.0% 50.0% e
F7-06 [Cut-offfrequency of PID ) 5 o imum frequency 2.00Hz ¥
everse rotation
F7-07 [PID differential limit 0.00% ~ 100.00% 0.10% %
F7-08 [PID output filter time 0.00 ~ 60.00s 0.00s Y
IMaximum deviation between
F7-09 [two PID outputs in forward  0.00% ~ 100.00% 1.00% Y
direction
IMaximum deviation between
F7-10 [two PID outputs in reverse  [0.00% ~ 100.00% 1.00% %
direction
0: No PID operation at stop
- PID i
F7-11 operation at stop 1: PID operation at stop 0 Y
F7-12 [Proportional gain Kpl 0.0 ~ 100.0 20.0 e
F7-13 |Integral time Til 0.01s ~ 10.00s 2.00s Pie
F7-14 |Differential time Td1 0.000s ~ 10.000s 0.000s e
F7-15 |PID deviation limit 0.0% ~ 100.0% 0.0% e
. L 0: Forward action
F7-16 |PID action direction 1 Reverse action 0 Pie
Unit's digit (Integral separated)
0: Invalid
1: Valid
F7-17 [PID integral property (Ten's digit (Whether to stop integral operation| 00 ¥
hen the output reaches the limit)
0: Continue integral operation
1: Stop integral operation
F7-18 [PID initial value 0.0% ~ 100.0% 0.0% Y
F7-19 [PID initial value holding time [0.00 ~ 650.00s 0.00s
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IPID parameter switchover

0: No switchover

F7-20 diti 1: Switchover via X 0 X
condition 2: Automatic switchover based on Deviation
IPID parameter switchover
F7-21 deviati 0.0% ~ F7-22 20.0% P
eviation 1
IPID parameter switchover
F7-22 _ IF7-21 ~ 100.0% 80.0% P
deviation 2
F7-23 [Proportional gain Kp2 0.0 ~ 100.0 20.0 P
F7-24 [Integral time Ti2 0.01s ~ 10.00s 2.00s ¥
F7-25 [Differential time Td2 0.000s ~ 10.000s 0.000s P
2 Detection value of PID 0.0%: Not judging feedback loss 0.00
F7-26 peedback loss 0.1% ~ 100.0% 0% *
) IDetection time of PID 00
F7-27 feedback loss 0.0s ~ 20.0s .0s Y
F7-28
~F7-29 IReserved - -
F8-00 |Reference 0 -100.0%~100.0% 0.0% e
F8-01 Reference 1 -100.0%~100.0% 0.0% e
F8-02 [Reference 2 -100.0%~100.0% 0.0% Y
F8-03  Reference 3 -100.0%~100.0% 0.0% e
F8-04 [Reference 4 1100.0%~100.0% 0.0% ¢
F8-05 |Reference 5 -100.0%~100.0% 0.0% e
F8-06 [Reference 6 1100.0%~100.0% 0.0% P
F8-07 [Reference 7 1100.0%~100.0% 0.0% Pie
F8-08 Reference 8 -100.0%~100.0% 0.0% e
F8-10 [Reference 10 -100.0% ~ 100.0% 0.0% Pie
F8-11 |[Reference 11 100.0% ~ 100.0% 0.0% Pie
F8-12 |[Reference 12 1100.0% ~ 100.0% 0.0% Pie
F8-13 [Reference 13 1100.0% ~ 100.0% 0.0% e
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F8-14  Reference 14 -100.0% ~ 100.0% 0.0% %
F8-15 |Reference 15 1100.0% ~ 100.0% 0.0% e
F8-16 |Acceleration time 2 0.0s ~ 6500.0s Model PAq
dependent
F8-17 |Deceleration time 2 0.0s ~ 6500.0s Model *
dependent
F8-18 |Acceleration time 3 0.0s ~ 6500.0s Model PAS
dependent
F8-19 |Deceleration time 3 0.0s ~ 6500.0s Model PAq
dependent
Lo Model
F8-20 |Acceleration time 4 0.0s ~ 6500.0s ode Ye
dependent
Lo Model
F8-21 [Deceleration time 4 0.05 ~ 6500.0s oce %
dependent
F8-22
~F8$-24 [Reserved - -
F9-00 IRetentive of digital setting| 0: Not retentive 0
“Y [frequency upon power failure | 1. Retentive
F9-01 Forward/Re}/erse rotation 0.0s ~ 3000.0s 0.0s
dead-zone time
) IModel
F9-02 |Carrier frequency 0.5kHz ~ 16.0kHz Y
dependent
(Carrier frequency 0: No
F9-03 . . 1 *
ladjustment with temperature |1: Yes
F9-04 |[Startup protection 0: No 1: Yes 0 PAS
F9-05 [JOG running frequency 0.00 Hz to maximum frequency 2.00Hz PAq
F9-06 [Terminal JOG preferred 0: Disabled 1: Enabled 0 Ye
F9-07 [OG acceleration time 0.0s ~ 6500.0s 20.0s Y
F9-08 POG deceleration time 0.0s ~ 6500.0s 20.0s e
F9-09 |[lump frequency 1 0.00Hz to maximum frequency 0.00Hz PAq
F9-10 Pump frequency 2 0.00Hz to maximum frequency 0.00Hz Y
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F9: Auxiliary Functions

Code

Parameter Name

Setting Range

Default

Property

F9-11

IFrequency jump amplitude

0.00Hz to maximum frequency

0.00Hz

A

F9-12

Jump frequency during

lacceleration/deceleration

0: Disabled 1: Enabled

*

F9-13

[Frequency reference

resolution

1: 0.1Hz
2:0.01Hz

F9-14

IX valid mode selection 1

0: High level valid

1: Low level valid
Unit's digit: X1

Ten's digit: X2
Hundred's digit: X3
Thousand's digit: X4
[Ten thousand's digit: X5

00000

F9-15

IX valid mode selection 2

0: High level valid

1: Low level valid

[Unit's digit: X6

Ten's digit: X7
[Hundred's digit: X8
Thousand's digit: X9

[Ten thousand's digit: X10

00000

F9-16

Binding command source to
frequency source

to frequency source)

: No binding

0

1

2: All ; 3: AI2; 4: Reserved
5: Pulse setting (X 5)

6: Multi-reference

7: Simple PLC; 8: PID

9

: Communication setting

frequency source)

0-9, same as unit's digit

command to frequency source)

0-9, same as unit's digit

Unit's digit (Binding operation panel command

: Frequency source by digital setting

Ten's digit (Binding terminal command to

Hundred's digit (Binding communication

0000

F9-17

[Frequency switchover point
between acceleration time 1

and acceleration time 2

0.00 Hz to maximum frequency

0.00Hz
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F9: Auxiliary Functions

Code Parameter Name Setting Range Default |Property|
[Frequency switchover point
F9-18 |between deceleration time 1 |0.00 to maximum frequency 0.00Hz e
and deceleration time 2
|Acceleration/ 0: Maximum frequency (F0-09)
F9-19 [Deceleration 1: Set frequency 0 *
time base frequency 2: 100 Hz
Base frequency for UP 0 Runnine fi
F9-20 [DOWN modification during - Kunning frequency 0 *
running 1: Set frequency
[Running mode when set 0: Run at frequency lower limit
F9-21 |frequency lower than 1: Stop 0 PAS
frequency lower limit 2: Run at zero speed
0: F king duri i
F9-22 |Cooling fan control anwor %ng ur1r'1g running 0 PAS
1: Fan working continuously
|Acceleration/Deceleration O:1s
F9-23 | unit 1: 0.1s 1 *
2:0.01s
F9-24 |Droop control 0.00Hz ~ 10.00Hz 0.00Hz PAS
F9-25 [Reserved - -
IDormant frequency (F9-28) to maximum
F9-2 keup fi .00H
9-26 [Wakeup frequency frequency (FO0-09) 0.00Hz PAS
F9-27 |[Wakeup delay time 0.0s ~ 6500.0s 0.0s PAG
F9-28 |Dormant frequency 0.00 Hz to wakeup frequency (F9-26) 0.00Hz Ye
F9-29 [Dormant delay time 0.0s ~ 6500.0s 0.0s PAS
F9-30 [Zero current detection level  [0.0%~300.0% (rated motor current) 5.0% Y
Z, i 1
Fo-31 [-ero current detection delay -, o 600,005 0.10s *
time
F9-32 |Output tthreshold | 0. (1O detection) 2000% |
- rcurrent thr .
utput overeurre S0 10.196-300.0% (rated motor current)) °
tput t detecti
Fo.33 [Output overeurrent detection §, oo 44 g 0.00s e
delay time
F9-34 |[Module temperature threshold|0’C~ 100°C 75°C PAS
Model
F9-35 [Overvoltage threshold 200.0-2500.0V odels to
determine
F9-36 |Undervoltage threshold 60.0%—-140.0% 100.0% PAS
|Any frequency reaching .
F9-37 0.00 Hz to maximum frequency 50.00Hz PAe

detection value 1
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F9: Auxiliary Functions

Code Parameter Name Setting Range Default |Property|
lAny fi hi
Fo-3g [ eduencyreaching 0.0%~100.0% (maximum frequency) 0.0% PAS
detection amplitude 1
Any fi hi
F9-39 1y r‘equency reachng 0.00 Hz to maximum frequency 50.00Hz PAe
detection value 2
|Any frequency reaching .
F9-40 .0%~100.0% fi 0.09
detection amplitude 2 0.0%~100.0% (maximum frequency) % Ye
F9-41 |AIl input voltage lower limit 0.00V ~ F9-42 3.10V Ye
F9-42 |AIl input voltage upper limit [F9-41 ~ 10.00V 6.80V PAS
F9-43 [PWM modulation mode 0: Asynchronous module‘mon 0 e
1: Synchronous modulation
F9-44 [Timing function 0: Disabled 1: Enabled 0 PAe
F9-45 [Timing duration source 0: F8-44 1: Al 2: AI2 0 PAS
F9-46 [Timing duration 0.0Min ~ 6500.0Min 0.0Min pAe
F9-47 |Current running time reached 0.0 ~ 6500.0 min 0.0Min Ye
F9.48 Accumulative power-on time oh ~ 65000h oh %
threshold
X lati ing ti
Fo49 [Accumulative runningtime | o000 oh o
threshold
F9-50 |Any current reaching 1 0.0%-300.0% (rated motor current) 100.0% PAG
Fo-5) [0y current reaching I 0.0%-300.0% (rated motor current) 0.0% %
amplitude
F9-52 |Any current reaching 2 0.0%—-300.0% (rated motor current) 100.0% PAS
Al hing 2
Fo.53 [\ current reaching 0.0%-300.0% (rated motor current) 0.0% ¥
amplitude
F9-54 [PPWM switchover frequencyly oo 5 oo, 1200Hz | ¥
lupper limit
. 0: No compensation
IDead zone compensation .
F9-55 | de selection 1: Compensation mode 1 1 2
2: Compensation mode 2
F9-56 [Random PWM depth ?:_ﬁ';‘“d"m PWM invalid 0 %
F9-57 |[Rapid current limit 0: Disabled1: Enabled 1 PAe
F9-58 Current deFectlon 0-100 5 e
compensation
L 0: No optimization
F9-59 SFVC optimization mode 1: Optimization mode 1 1 Y
selection o
2: Optimization mode 2
F9-60 [Reserved - - -
F9-61 IBraking unit operating 650~780V 700 S

voltage
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FA-00

ILED display running
[parameters 1

0000-FFFF

[Unit's digit

Bit00: Running frequency 1 (Hz)
Bit01: Set frequency (Hz)
IBit02: Bus voltage (V)
IBit03: Output voltage (V)
[Ten's digit

IBit00: Output current (A)
IBit01: Output power (kW)
IBit02: Output torque (%)
IBit03: X input status
IHundred's digit

IBit00: DO output status
IBit01: AIl voltage (V)
IBit02: AI2 voltage (V)
Bit03: Reserved
Thousand's digit

IBit00: Count value

Bit01: Length value
IBit02: Load speed display
IBit03: PID setting

17

FA-01

ILED display running
[parameters 2

0000-FFFF

[Unit's digit

IBit00: PID feedback

Bit01: PLC stage

Bit02: Pulse setting frequency(kHz)
Bit03: Running frequency 2 (Hz)

[Ten's digit

Bit00: Remaining running time

IBit01: AIl voltage before correction (V)
IBit02: AI2 voltage before correction (V)
IBit03: Reserved

IHundred's digit

IBit00: Linear speed

Bit01: Current power-on time(Hour)
Bit02: Current running time (Min)
Bit03: Pulse setting frequency(Hz)
Thousand's digit

IBit00: Communication setting value
IBit01: Encoder feedback speed(Hz)
Bit02: Main frequency X display(Hz)
IBit03: Auxiliary frequency Y display (Hz)

186




¢, SANTERNO

ENERTRONICA GROUP

\

FA: Operation Panel and Display

Code Parameter Name Setting Range

Default

Property

0000-FFFF

[Unit's digit

Bit00: Set frequency (Hz)
IBit01: Bus voltage (V)
Bit02: X input status
Bit03: DO output status
Ten's digit

IBit00: AIl voltage (V)
Bit01: AI2 voltage (V)
FA-02 |LED display stop parameters |[Bit02: Reserved

IBit03: Count value
Hundred's digit

IBit00: Length value
Bit01: PLC stage

Bit02: Load speed

IBit03: PID setting
Thousand's digit

Bit00: Pulse setting frequency (kHz)
IBit01~ Bit03: Reserved

33

[Load speed display

FA-03
coefficient

0.0001 ~ 6.5000

1.0000

0: 0 decimal place

Number of decimal places |1 1 decimal place

FA-04
for load speed display 2: 2 decimal places

3: 3 decimal places

0: JOG.K key disabled

1: Switchover between operation panel control
land remote command control (terminal or
communication)

FA-05 |JOG Key function selection
2: Switchover between forward rotation

and reverse rotation
3: Forward JOG
4: Reverse JOG

0: STOP/RESET key enabled only in operation

panel control

FA- TOP/RESET key fi i
06 |STOP/RES ey function 1: STOP/RESET key enabled in any operation

imode

FA-07~

FA-09 Reserved -
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PB Communication Parameters

Code Parameter Name Setting Range

Default

Property

Unit’s digit: MODBUS
0: 300BPS

: 600BPS

: 1200BPS

: 2400BPS

: 4800BPS

: 9600BPS

: 19200BPS
: 38400BPS
: 57600BPS
: 115200BPS

—

FB-00 [Baud rate

© X 9 O U B W

6005

0: Broadcast address

FB-01 [Local address 1~ 247
(Valid for MODBUS)

0.0: invalid

FB-02 |[Communication timeout 0.1 ~ 60.0s

(Valid for MODBUS)

0.0

FB-03 [MODBUS Response delay 0 ~ 20ms (Valid for MODBUS)

0: No check, data format (8-N-2)

1: Even parity check: data format
8,E,1>

2: Odd parity check: data format
8,0,1>

3: No check: data format <8-N-1>

FB-04 [MODBUS Data format

[Unit’s digit: MODBUS
FB-05 |[Modbus protocol selection 0: Non-standard Modbus protocol
1: Standard Modbus protocol

31

(Communication reading current 0: 0.01A

FB-
06 resolution 1: 0.1A

FB-07~

FB-09 Reserved -
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FC-00 [Speed/Torque control selection (1) ,igi:ﬂeczz:lﬁll 0 *
0: Digital setting 1(FC-03)
1: All
2: AI2
3: Reserved
) . 4: PULSE setting
FC-01 [Torque setting source in torque control L. . 0 *
5: Communication setting
6: MIN(AILAI2)
7: MAX(AI1,A12) Full range of
values 1-7 corresponds to the digitall
setting of FC-03
FC-02 [Reserved - - -
FC-03 [Torque digital setting in torque control -200.0% ~ 200.0% 150.0% Ye
FC-04 [Reserved - - -
FC-05 fgz:z;d maximum frequency in torque 0.00Hz ~maximum frequency 50.00Hz Ye
FC-06 5:;:516 maximum frequency in torque 0.00Hz ~maximum frequency 50.00Hz e
FC-07 |Acceleration time in torque control 0.00s ~ 65000s 0.00s Pi¢
FC-08 |Deceleration time in torque control 0.00s ~ 65000s 0.00s PG
FC-09 [Reserved - - -
0: Stop after the AC drive runs one cycle
. . 1: Keep final values after the AC drive runs one
FD-00 [Simple PLC running mode cycle 0 Pie
2: Repeat after the AC drive runs one cycle
[Unit's digit (Retentive upon power failure)
0: No
Simple PLC retentive 1: Yes
FD-01 selection [Ten's digit (Retentive upon stop) 00 ¥
0: No
1: Yes
[Running time of simple PLC
FD-02 | e ence 0 0.0s(h) ~ 6553.5s(h) 0.0s(h) ¥
|Acceleration/deceleration
FD-03 [time of simple PLC reference ) ~ 3 0 Pie
0
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FB: Simple PLC , Swing Frequency, Fixed Length and Count

Code

Parameter Name

Setting Range

Default

Property

FD-04

IRunning time of simple PLC
reference 1

0.0s(h) ~ 6553.5s(h)

0.0s(h)

Y

FD-05

|Acceleration/deceleration
time of simple PLC reference
1

0~3

Ve

FD-06

[Running time of simple PLC
reference 2

0.0s(h) ~ 6553.5s(h)

0.0s(h)

FD-07

|Acceleration/deceleration
time of simple PLC reference
2

0~3

FD-08

[Running time of simple PLC
reference 3

0.0s(h) ~ 6553.5s(h)

0.0s(h)

FD-09

|Acceleration/deceleration
time
of simple PLC reference 3

0~3

FD-10

IRunning time of simple PLC
reference 4

0.0s(h) ~ 6553.5s(h)

0.0s(h)

FD-11

Acceleration/deceleration
time of simple PLC reference
4

0~3

FD-12

Running time of simple PLC
reference 5

0.0s(h) ~ 6553.5s(h)

0.0s(h)

FD-13

|Acceleration/deceleration
time of simple PLC reference
5

0~3

FD-14

[Running time of simple PLC
reference 6

0.0s(h) ~ 6553.5s(h)

0.0s(h)

FD-15

|Acceleration/deceleration
time of simple PLC reference
6

0~3

FD-16

[Running time of simple PLC
reference 7

0.0s(h) ~ 6553.5s(h)

0.0s(h)

FD-17

|Acceleration/deceleration
time of simple PLC reference
5

0~3

FD-18

IRunning time of simple PLC
reference 8

0.0s(h) ~ 6553.5s(h)

0.0s(h)

FD-19

Acceleration/deceleration
time of simple PLC reference
8

0~3

FD-20

Running time of simple PLC
reference 9

0.0s(h) ~ 6553.5s(h)

0.0s(h)

FD-21

|Acceleration/deceleration
time

of simple PLC reference 9

0~3

190




¢, SANTERNO

ENERTRONICA GROUP

\

FB: Simple PLC , Swing Frequency, Fixed Length and Count

Code Parameter Name Setting Range Default |Property|
[Running time of simple PLC
FD-22 . ~ . .0s(h
eference 10 0.0s(h) ~ 6553.5s(h) 0.0s(h) PAS
Acceleration/deceleration
FD-23 [time 0~3 0 PAY
of simple PLC reference 10
IRunning ti f simple PLC
FD-24 [ 1HHAS me of stmple 0.0s(h) ~ 6553.5s(h) 0.0s(h) %
reference 11
/Acceleration/deceleration time of
FD-25 simple PLC reference 11 0 3 0 ﬁf
IRunning time of simple PLC
FD-26 reference 12 0.0s(h) ~ 6553.5s(h) 0.0s(h)
Acceleration/deceleration
FD-27 [time 0~3 0 PAY
of simple PLC reference 12
IRunning time of simple PLC
FD-28 eference 13 0.0s(h) ~ 6553.5s(h) 0.0s(h) PAe
Acceleration/deceleration
FD-29 [time 0~ 3 0 PAS
of simple PLC reference 13
Running time of simple PLC
FD-30 eference 14 0.0s(h) ~ 6553.5s(h) 0.0s(h) Ye
|Acceleration/deceleration
FD-31 (time 0~3 0 pAe
of simple PLC reference 14
IRunning ti f simple PLi
Fp-3p [Running time of simple PLC , o () (553 s(hy 0.0s(h) e
reference 15
|Acceleration/deceleration
FD-33 [time 0~3 0 pAe
of simple PLC reference 15
FD-34 T1m§ unit of simple PLC 0: s (second) 0 2
running 1: h (hour)
0: Set by F9-05
1: ATl
2:AI2
3: Reserved
FD-35 [Reference 0 source 4: PULSE setting 0 *
5: PID
6: Set by preset frequency (F0-04), modified via
terminal UP/DOWN
. . 0: Relative to the central frequency
FD-36  [Swing frequency setting mode 1: Relative to the maximum frequency 0
FD-37 [Swing frequency amplitude [0.0% ~ 100.0% 0.0% Pie
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FD-38 [Jump frequency amplitude  [0.0% ~ 50.0% 0.0% Pie
FD-39 [Swing frequency cycle 0.1s ~ 3000.0s 10.0s Y
FD-40 Z;‘:;f‘lgc‘:;irt waverising ime -y 1o, 100,094 50.0% e
FD-41 (Set length 0m ~ 65535m 1000m P
FD-42 |Actual length 0m ~ 65535m Om Y
FD-43 [Number of pulses per meter (0.1 ~ 6553.5 100.0 Pie
FD-44 (Set count value 1 ~ 65535 1000 Y
FD-45 |Designated count value 1 ~ 65535 1000 P
fF]])j-ig Reserved - - -

FE-00
~FE-19

~FF-29 ser-defined function code 0~30 0-06~FP- xx,FC-00~Ax- xx,d0-xx P

FL-00 [Motor overload protection selection 01: :%;:E%:g 1 e
FL-01 [Motor overload protection gain 0.20~10.00 1.00 Pie
FL-02 [Overvoltage stall gain 0~100 5 Y
FL-03 [Overvoltage stall protective voltage 120%~150% 130% Pie
FL-04 [Motor overload warning coefficient  [50%~100% 80% P
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FL-05

Short-circuit to ground upon
[power-on

0: Disabled
1: Enabled

FL-06

(Overcurrent stall gain

0~100

20

FL-07

(Overcurrent stall protective Current

100%~200%

150%

FL-08

IReserved

FL-09

IFault auto reset times

0~ 20

FL-10

[Time interval of fault auto reset

0.1s ~ 100.0s

FL-11

IDO action during fault auto
reset

0: Not act
1: Act

FL-12

[Fault protection action selection 1

[Unit's digit (Motor overload, F.oL2)

0: Coast to stop

1: Stop according to the stop mode

2: Continue to run

Ten's digit (Power input phase loss,
IF.IPL)

[Hundred's digit (Power output phase
loss, F.oPL)

Thousand's digit (External equipment]
fault, F.Ed)

Ten thousand's digit (Communication|
fault, F.485)

00000

FL-13

[Fault protection action selection 2

[Unit's digit (Encoder fault, F.EC)

0: Coast to stop

[Ten's digit (EEPROM read-write fault,
IF.EEP)

0: Coast to stop

1: Stop according to the stop mode
[Hundred's digit: reserved

Thousand's (Motor

F.E25)

Ten thousand's

digit overheat,|

digit (Accumulative

running time reached, F.tol)

00000
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FL: Fault and Protection

Code

Parameter Name

Setting Range

Default

Property

FL-14

IFault protection action selection 3

[Unit's
F.Cdl)
0: Coast to stop

1: Stop according to the stop mode
2: Continue to run

Ten's digit (User-defined fault 2,
IF.Cd2)

0: Coast to stop

1: Stop according to the stop mode
2: Continue to run

[Hundred's digit (Accumulative power-
on time reached, F.to2)

0: Coast to stop

1: Stop according to the stop mode
2: Continue to run

Thousand's digit (Load becoming O,
F.oLL)

1: Coast to stop
2: Continue to run at 7% of rated motor|
frequency and resume to the sef]
frequency if the load recovers F.LoF
0: Coast to stop

1: Stop according to the stop mode
2: Continue to run

digit (User-defined fault 1,

00000

FL-15

[Fault protection action selection 4

Unit's digit (Too large speed deviation,)
IF.0SP)

0: Coast to stop

1: Stop according to the stop mode

2: Continue to run

[Ten's digit (Motor over-speed, F.SPL)
[Hundred's digit (Initial position fault,
IF.Pon)

00000

FL-16~
FL-18

Reserved

FL-19

[Frequency selection for continuing to|
run upon fault

0: Current running frequency

1: Set frequency

2: Frequency upper limit

3: Frequency lower limit

4: Backup frequency upon abnormality

FL-20

[Backup frequency upon abnormality

0.0% ~ 100.0%
(100.0% maximum frequency F0-09)

100.0%

FL-21~
FL-23

IReserved

FL-24

|Action selection at instantaneous power|
failure

0: Invalid
1: Decelerate

2: Decelerate to stop
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FL: Fault and Protection

Code Parameter Name Setting Range Default |Property|
FL-25 [Mction pause judging voltage gy nor 100 oo 85.0% 2
instantaneous power failure
FL26 | oltage rally judging —time aty oo 00 ogs 0.50s
instantaneous power failure
FL-27 [ietion judging voltage at instantaneousic, o, 100 004 (standard bus voltage)|  80.0% 2
ower failure
) ) 0: Disabled
FL-28 [Protection upon load becoming 0 1: Enabled 0 ¢
FL-29 |Detection level of load becoming 0 0.0 ~ 100.0% 10.0% e
FL-30 [Detection time of load becoming 0 0.0 ~ 60.0s 1.0s e
FL-31 [Reserved - - -
FL-32 |Over-speed detection value 0.0%~ 50.0% (maximum frequency) 20.0% ¢
L. 0.0s: not detected
FL-33 [Over-speed detection time 0.1 ~ 60.05 1.0s %
FL-34 dDe‘.“t.‘O“ value of too large speed ) 0 50 0/ (maximum frequency) | 20.0% o
eviation
FL-35 Detection time of too large speed 0.0s: not detected o
3 ldeviation 0.1 ~ 60.0s 08 =
FL-36 Output phase loss protection 0: Disabled |
7 Iselection 1: Enabled ¥
[Unit's digit: Input phase loss protection
Input phase loss protection/ [Ten's digit: Contactor energizing
FL-37 [contactor energizing protection 11 %
protection selection 0: Disabled
1: Enabled
0: No fault
1: Reserved
2: Over-current during acceleration
3: Over-current during deceleration
4: Over-current at constant speed
5: Overvoltage during acceleration
6: Overvoltage during deceleration
7: Overvoltage at constant speed
FL-38 list faul 8: Buffer resistance overload _
- st fault type 9: Under voltage °

—
(=]

: AC drive overload

: Motor overload

: Power input phase loss

: Power output phase loss
: Module overheat

: External equipment fault
: Communication fault

= = = = = =
AN N BN~

—
~

: Contactor fault
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FL: Fault and Protection

Code Parameter Name Setting Range Default |Property|

18: Current detection fault

19: Motor auto-tuning fault

20: Encoder card fault

21: EEPROM read-write fault

22: AC drive hardware fault

23: Short circuit to ground
FL-38 |[lst fault type 24: Reserved - °

25: Reserved

26: Accumulative running time reached

27: User-defined fault 1

28: User-defined fault 2

29: Accumulative power-on time|

reached
FL-39 [2nd fault type - .
FL-40 [3rd (latest) fault type - .
FL-41 [Frequency upon 3rd fault — - .
FL-42 |Current upon 3rd fault — - °
FL-43 [Bus voltage upon 3rd fault - - °
FL-44 [X status upon 3rd fault — - °

Output terminal status upon _ _

FLAS b g fault .
FL-46 |AC drive status upon 3rd fault - - °
FL-47 [Power-on time upon 3rd fault - - °
FL-48 [Running time upon 3rd fault - - °
FL-49~
FL-50 [Reserved - -
FL-51 [Frequency upon 2nd fault — - °
FL-52 |Current upon 2nd fault — - °
FL-53 |[Bus voltage upon 2nd fault — - °
FL-54 [X status upon 2nd fault — - °
FL-55 [Output terminal status upon 2nd fault |— - )
FL-56 [Frequency upon 2nd fault — - .
FL-57 |Current upon 2nd fault — - .
FL-58 [Bus voltage upon 2nd fault — - )
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FL-59~
FL-60

IReserved

FL-61

IX terminal status upon 1st fault

FL-62

(Current upon 1st fault

FL-63

[Bus voltage upon Ist fault

FL-64

IFrequency upon 1st fault

FL-65

Output terminal status upon 1st fault  |[—

FL-66

IAC Drive status upon 1 fault

FL-67

(Output terminal status upon 1st fault  |[—

FL-68

IFrequency upon 1st fault

FL-69~
FL-74

IReserved

FN-00 [Accumulative power-on time 0 ~ 65535 h
FN-01 [Accumulative running time Oh ~ 65535h
FN-02 [Rectification module radiator 0.0C~ 100.0°C
temperature.

FN-03 [Heatsink temperature of inverter 0.0°C~ 100.0°C
FN-04 |Accumulative power consumption 0 ~ 65535 kwh
FN-05~

FN-09 [Reserved -

FP-00

User password

0~65535

FP-01

[Parameter modification property

0: Modifiable
1: Not modifiable

FP-02

IRestore default settings

0: No operation

01: Clear records

02: Restore factory settings except motor
parameters

03: Restore factory settings include motor
parameters

197




¢, SANTERNO

ENERTRONICA GROUP

\

FP Function Code Management

Code Parameter Name Setting Range Default | Property

Unit's digit (Group d0 display selection)
0: Not display

1: Display

FP-03 [AC drive parameter display property Ten's digit (Group A display selection) 11 *

0: Not display

1: Display
Unit's digit (User-defined parameter display
selection)
0: Not display
FP-04 Individualized parameter display] L: D'isplayf ] ) 00 e
[property Ten's digit (User-modified paramete
display selection)
0: Not display
1: Display
FP-05 (Software version - - °
FP-06 [Product number - - °
FP-07~
FP-09 Reserved - - -
A0: Al, AO Curve Setting
Code Parameter Name Setting Range Default | Property
A0-00 |AI curve 4 minimum input -10.00V to A0-02 0.00V S
Ao-01 [Corresponding setting OF AL} 6 g0/ 100 g 0.0% %
curve 4 minimum input
A0-02 |AI curve 4 inflexion 1 input A0-00 to A0-04 3.00V S
A0-03 [Corresponding setting OF AL} ) 6 g0/ 100,094 30.0% %
curve 4 inflexion 1 input
A0-04 |AI curve 4 inflexion 2 input A2-00 to A0-06 6.00V PAS
A0-05 [Corresponding setting OF ALy 54 40, ) 0 oy 60.0% e
curve 4 inflexion 2 input
A0-06 |Al curve 4 maximum input A0-06 to 10.00V 10.00V S
Ao-07 [Corresponding setting OF AL}y 6 g0/ 100,004 100.0% %
curve 4 maximum input
A0-08 |AI curve 5 minimum input -10.00V to A0-10 0.00 V pAe
A0-09 (Corresponding setting of AT -100.0%-100.0% 0.0% X

curve 5 minimum input
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A0: Al, AO Curve Setting

Code Parameter Name Setting Range Default | Property
A0-10 |AI curve 5 inflexion 1 input A0-08 to A0-12 3.00V PAe
Ao-11 [Corresponding setting of ALy 56 60,100, 09 30.0% #

curve 5 inflexion 1 input
A0-12 |Al curve 5 inflexion 2 input A0-10 to A0-14 6.00V PAS
A0-13 [Corresponding setting of AT} 55 g0/ 100 00 60.0% *
curve 5 inflexion 2 input
A0-14 |AI curve 5 maximum input A0-14 to 10.00V 10.00V PAe
Ao-15 [Corresponding setting of ALy 36 60,100, 9 100.0% #
curve 5 maximum input
A0-16 [ump point of AIl input -100.0%-100.0% 0.0% P
corresponding setting
A0-17 ump amplitude of ALLinput 1 50,16 g0y 0.5% *
corresponding setting
A0-18 [ump point of AI2 input -100.0%-100.0% 0.0% *
corresponding setting
Ao-19 [ump amplitude of AIZinput 14 5o, )09 oy 0.5% P
corresponding setting
A0-20 |Reserved - - S
A0-21 [Reserved - - PAS
A0-22 |AIl measured voltage 1 0.500-4.000V Factory- PAe
corrected
A0-23 |AIl displayed voltage 1 0.500-4.000V Factory- ¥
corrected
A0-24 |ATl measured voltage 2 6.000-9.999V Factory- e
corrected
A0-25 |AIl displayed voltage 2 6.000-9.999V Factory- Y
corrected
A0-26 |A12 measured voltage 1 0.500-4.000V Factory- PAe
corrected
A0-27 |AI2 displayed voltage 1 0.500-4.000V Factory- ¥
corrected
A0-28 |AI2 measured voltage 2 6.000-9.999V Factory- e
corrected
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A0-29 |AI2 displayed voltage 2 -9.999V-10.000V Factory- %
corrected

A0-30 [Reserved - - Ye

A0-31 [Reserved - - PAY

A0-32 |[Reserved - - PAq

A0-33 [Reserved - - Ye

A0-34 |AOI target voltage 1 0.500-4.000V Factory- Y
corrected

A0-35 |AO1 measured voltage 1 0.500-4.000 V Factory- PAY
corrected

A0-36 |AOI target voltage 2 6.000-9.999V Factory- %
corrected

A0-37 |AO1 measured voltage 2 6.000-9.999V Factory- *
corrected

A0-38 |AO2 target voltage 1 0.500-4.000V Factory- Y
corrected

A0-39 |AO2 measured voltage 1 0.500-4.000V Factory- PAY
corrected

A0-40 |AO2 target voltage 2 6.000-9.999V Factory- %
corrected

A0-41 |AO2 measured voltage 2 6.000-9.999V Factory- *
corrected

A0-42~

AO-44 [Reserved - -

A1-00 [VX1 function selection 0-59 0 *

A1-01 [VX2 function selection 0-59 0 *

A1-02 |VX3 function selection 0-59 0 *

A1-03 [VX4 function selection 0-59 0 *

A1-04 VXS5 function selection 0-59 0 *
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AL Virtual X (VX)/Virtual DO (VDO)

Code

Parameter Name

Setting Range

Default

Property

Al1-05

[VX state setting mode

Unit's digit (VX1)

0: Decided by state of V DO x
1: Decided by A1-06

Ten's digit (VX2)

0, 1 (same as VX1)
Hundred's digit (VX3)

0, 1 (same as VX1)
Thousand's digit (VX4)

0, 1 (same as VX1)

Ten thousand's digit (VX5)
0, 1 (same as VXI)

00000

Al1-06

VX state selection

Unit's digit (VX1)

0: Invalid

1: Valid

Ten's digit (VX2)

0, 1 (same as VX1)
Hundred's digit (VX3)
0, 1 (same as VXI)
Thousand's digit (VX4)
0, 1 (same as VX1)
Ten thousand's digit (VX5)
0, 1 (same as VXI)

00000

A1-07

Function selection for All used as X

0-59

A1-08

[Function selection for AI2 used as X

A1-09

Reserved

Al-10

State selection for Al used as DI

Unit's digit (AIl)

0: High level valid

1: Low level valid

Ten's digit (AI2)

0, 1 (same as unit's digit)
Hundred's digit
Reserved

000

Al-11

VDO function selection

0-40

Al-12

'VDO?2 function selection

0-40
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A1-13 [VDO3 function selection 0-40 0 Ye
Al-14 [VDO4 function selection 0-40 0 PAY
A1-15 [VDOS5 function selection 0-40 0 PAq
Al-16 [VDOLI output delay 0.0s~3600.0s 0 PAS
Al1-17 |VDO?2 output delay 0.0s~3600.0s 0 PAY
Al1-18 [VDO3 output delay 0.0s~3600.0s 0 PAq
A1-19 [VDO4 output delay 0.0s~3600.0s 0 PAS
A1-20 [VDOS output delay 0.0s~3600.0s 0 Ye

Unit's digit (VDOI)

0: Positive logic

1: Reverse logic

Ten's digit (VDO2)

0, 1 (same as unit's digit)
Al1-21 [VDO state selection Hundred's digit (VDO3) 00000 Ye

0, 1 (same as unit's digit)

Thousand's digit (VDO4)

0, 1 (same as unit's digit)

Ten thousand's digit (VDOS5)

0, 1 (same as unit's digit)
Al-22 B

Al4 Reserved - -

0: Common asynchronous motor
A2-00 Motor type selection 1: Variable frequency asynchronous motor 0 *
2: Permanent magnetic synchronous motor
A2-01 Rated motor power 0.1-1000.0kW Model *
dependent
Rat t Model
A2-02 |7 ed motor 0.01 Hz to maximum frequency ode *
frequency dependent
0.01-655.35A (AC drive power < 55kW) Model
A2-03 Rated mot t .
ated motor curren 0.1-6553.5A (AC drive power > 55kW) dependent *
A2-04 Rated motor voltage 1-2000V Model *
dependent
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A2: Motor 2 Parameters

Code Parameter Name Setting Range Default | Property
R ional Model
A2-05 ated motor rotationa 165535 RPM ode *
speed dependent
A2-06 No-load current 0.01A to A2-03 (AC drive power < 55kW) Model *
(asynchronous motor) 0.1A to A2-03 (AC drive power > 55kW) dependent
A2-07 Stator resistance 0.001-65.535Q (AC drive power < 55kW) Model *
(asynchronous motor) 0.0001-6.5535Q (AC drive power > 55kW) dependent
Leakage inducti
208 r;it:rgl:“ uetive 0.01-655.35mH (AC drive power < 55kW) Model N
0.001-65.535mH (AC drive power > 55kW) | dependent
(asynchronous motor)
A2-09 [Rotor resistance 0.001-65.535 Q (AC drive power < 55 kW) Model *
(asynchronous motor) 0.0001-6.5535 Q (AC drive power > 55 kW) | dependent
A210 M“t:‘al inductive 0.1-6553.5mH (AC drive power < SSkW) Model N
reactance 0.01-655.35mH (AC drive power > 55kW) | dependent
(asynchronous motor)
A2-11 Stator resistance 0.001-65.535Q (AC drive power < 55kW) Model *
(synchronous motor) 0.0001-6.5535Q (AC drive power > 55kW) dependent
A-12 Shaft D inductance 0.01-655.35mH (AC drive power < 55kW) Model *
(synchronous motor) 0.001-65.535mH (AC drive power > 55kW) dependent
A2-13 Shaft Q inductance 0.01-655.35mH (AC drive power < 55kW) Model *
(synchronous motor) 0.001-65.535mH (AC drive power > 55kW) dependent
A2-14 Reserved - - *
Back-EMF Model
A2-15 0.1-6553.5V
(synchronous motor) dependent *
A2-16 [Reserved - - *
E; 1
A2-17 [oheoder pulses per 1-65535 1024 *
evolution
0: ABZ incremental encoder
1: UVW incremental encoder
A2-18 |Encoder type D: Resolver 0 *
3: SIN/COS encoder
4: Wire-saving UVW encoder
0: local PG.
A2-19 |Speed feedback PG selection. |1: expand PG. 0 *
2: PULSE input (X5)
|A, B phase sequence .
A2-20 of ABZ incremental 0: Forward 0 *
1: Reserve

encoder
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A2l [Encoder installation 0.0°-350.9° 0.0°
angle
U, V, W phase 0: Forward
A2-22 0
sequence of UVW encoder |1: Reverse
A2-23 [UVW encoder angle 0.0°-359.9° 0.0°
offset
A24 Number of pole pairs 1265535 |
of resolver
A2-25 Reserved - -
A2-26 [Encoder wire-break 0.0s: No action 0.0
fault detection time 0.1-10.0s 8
0: No auto-tuning
1: Asynchronous motor static auto-tuning
A2-27 |Auto-tuning selection : Asynchronous motor complete auto-tuning 0
11: Synchronous motor with-load auto-tuning
12: Synchronous motor no-load auto-tuning
Azgg Ppecdloop 0-100 30
proportional gain 1
A9 [Speedloop integral 0.01-10.00s 0.50s
time 1
A2-30 [Switchover frequency 1 0.00 to A2-43 5.00 Hz
A3 Ppecdloop 0-100 20
proportional gain 2
A2-3p [pecdloop integral 0.01-10.00s 1.00s
time 2
A2-33 Switchover frequency 2 IA2-40 to maximum output frequency 10.00 Hz
A2-34 |Vector control slip gain 50%-200% 100%
Ti tant of
A2-35 | e consianto 0.000-0.100s 0.000s
speed loop filter
A2-36 ;/:i(:or control overexcitation 0-200 64
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0: A2-48
1: All
Torque upper limit g: A2
3: Reserved
A2-37 i d 0
pouree I spee @: Pulse setting (X5) "
control mode . L
5: Via communication
6: MIN(AIL,AI2)
7: MIN(AIL,AI2)
Digital setting of
A2-38 torque upper limit in 0.0%-200.0% 150.0% PAq
speed control mode
A239 g eserved - - -
~A2-40
A2-41 [xcitation adjustment 0-20000 2000 Y
proportional gain
[Excitati djust t
A2-4p | eration agustmen 0-20000 1300 s
integral gain
T justs t
A2-43 [Forque adjustmen 0-20000 2000 %
proportional gain
A2-44 [Toraue adjustment 0-20000 1300 *
integral gain
. [Unit's digit: Integral separated
A2-45 Sf:e: loop integral 0: Disabled 0 *
property 1: Enabled
. . 0: No field weakening
A2-46 Field weakening mode 1: Direct calculation 0 PAY
of synchronous motor .
R: Adjustment
[Field weakening
A2-47 degree of 50%-500% 100% PAe
synchronous motor
A2.4g Maximum field 1%-300% 50% *
weakening current
[Field weakening
A2-49 |automatic adjustment 10%-500% 100% PAS
lgain
A2-so [ield weakening 2-10 2 s
integral multiple
0: Sensorless flux vector control (SVC )
A2-51 Motor 2 control mode 1: Closed-loop vector control (FVC) 0 *
2: Voltage/Frequency (V/F) control
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0: Same as motor 1
Motor 2 acceleration/ 1: Acceleration/Deceleration time 1
A2-52 L R: Acceleration/Deceleration time 2 0 Y
deceleration time . L

3: Acceleration/Deceleration time 3
@: Acceleration/Deceleration time 4

0.0%: Automatic torque boost Model

A2-53 Motor 2 torque boost 0.1%30.0% dependent PAS

A2-54 Reserved - - -

A2-55 Motor 2 'c)scillewition 0-100 Model %

suppression gain dependent

d0-00 Running frequency (Hz) 0.01Hz 7000H
do-01 Set frequency (Hz) 0.01Hz 7001H
d0-02 Bus voltage (V) 0.1V 7002H
do0-03 Output voltage (V) v 7003H
d0-04 Output current (A) 0.01A 7004H
d0-05 Output power (kW) 0.1kW 7005H
do-06 Output torque (%) 0.1% 7006H
do-07 X state 1 7007H
do-08 DO state 1 7008H
do-09 IAIl voltage (V) 0.01V 7009H
do-10 IAI2 voltage (V) / current (mA) 0.01V/0.01lmA 700AH
do-11 Reserved - 700BH
do-12 ICount value 1 700CH
do-13 [Length value 1 700DH
do-14 ILoad speed 1 700EH
do-15 IPID setting 1 700FH
do-16 [PID feedback 1 7010H
do-17 IPLC stage 1 7011H
do-18 Input pulse frequency (Hz) 0.01kHz 7012H
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do-19 [Feedback speed (Hz) 0.01Hz 7013H
do-20 [Remaining running time 0.1Min 7014H
do-21 IAI1 voltage before correction 0.001V 7015H
do-22 IAI2 voltage (V) / current (mA) before correction 0.001V/0.01mA 7016H
do-23 [Reserved - 7017H
do-24 [Linear speed 1m/Min 7018H
do-25 |Accumulative power-on time 1Min 7019H
do-26 |Accumulative running time 0.1Min 701AH
do-27 [PULSE input frequency 1Hz 701BH
do-28 Communication setting value 0.01% 701CH
do-29 [Encoder feedback speed 0.01Hz 701DH
do-30 Main frequency X 0.01Hz 701EH
do-31 |Auxiliary frequency Y 0.01Hz 701FH
do-32 [Viewing any register address value 1 7020H
do-33 Synchronous motor rotor position 0.1° 7021H
do-34 Motor temperature 1C 7022H
do-35 Target torque (%) 0.1% 7023H
do-36 Resolver position 1 7024H
do-37 [Power factor angle 0.1° 7025H
d0-38 IABZ position 1 7026H
do-39 Target voltage upon V/F separation v 7027H
do-40 Output voltage upon V/F separation 1v 7028H
do-41 [X state visual display 1 7029H
do-42 DO state visual display 1 702AH
do-43 [X function state visual display 1 (function 01-40) 1 702BH
d0-44 [X function state visual display 2 (function 41- 80) 1 702CH
do-45 Current set frequency (%) 0.01% 702DH
do-46 Current running frequency (%) 0.01% 703AH
do-47 IAC drive running state 1 703BH
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9 Maintenance and Troubleshooting

9.1 Routine Repair and Maintenance of the SINUS VEGA

9.1.1Routine Maintenance

The influence of the ambient temperature, humidity, dust and vibration will cause the aging of
the devices in the AC drive, which may cause potential faults or reduce the service life of the AC
drive. Therefore, it is necessary to carry out routine and periodic maintenance.

Routine maintenance involves checking:

Whether the motor sounds abnormally during running

Whether the motor vibrates excessively during running

Whether the installation environment of the AC drive changes.

Whether the AC drive's cooling fan works normally

Whether the AC drive overheats

Routine cleaning involves:

Keep the AC drive clean all the time.

Remove the dust, especially metal powder on the surface of the AC drive, to prevent the dust
from entering the AC drive.

Clear the oil stain on the cooling fan of the AC drive.

9.1.2 Periodic Inspection

Perform periodic inspection in places where inspection is difficult.
Periodic inspection involves:

Check and clean the air duct periodically.

Check whether the screws become loose.

Check whether the AC drive is corroded.

Check whether the wiring terminals show signs of arcing;

Main circuit insulation test

Prompt: Before measuring the insulating resistance with mega meter (500 VDC mega meter
recommended), disconnect the main circuit from the AC drive. Do not use the insulating
resistance meter to test the insulation of the control circuit. The high voltage test need not be
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performed again because it has been completed before delivery.

9.1.3 Replacement of Vulnerable Components

The vulnerable components of the AC drive are cooling fan and filter electrolytic capacitor.

Their service life is related to the operating environment and maintenance status. Generally, the
service life is shown as follows:

Component | Service Life Possible Damage Reason Judging Criteria

. Whether there is crack on the blade
Bearing wom

Fan 2to 3 years . Whether there is abnormal libration
Blade aging .
noise upon startup
Input ly i Lo
npu' POWEL SUppTy I poor Whether there is liquid leakage.
quality
i . . Whether the safe valve h: jected.
Electro.lytlc 4105 years High ambient temperature cther the sale valve has projecte
capacttor Measure the static capacitance

Frequent load jumping

. . Measure the insulating resistance
Electrolytic aging

9.1.4 Storage of the AC Drive

For storage of the AC drive, pay attention to the following two aspects:

1) Pack the AC drive with the original packing box provided by SANTERNO.

2) Long-term storage degrades the electrolytic capacitor. Thus, the AC drive must be energized
once every 2 years, each time lasting at least 5 hours. The input voltage must be increased slowly
to the rated value with the regulator.

9.2 Warranty Agreement
1) Free warranty only applies to the AC drive itself.

2) SANTERNO will provide 18-month warranty (starting from the leave-factory date as
indicated on the barcode) for the failure or damage under normal use conditions. If the equipment
has been used for over 18 months, reasonable repair expenses will be charged.

3) Reasonable repair expenses will be charged for the damages due to the following causes:

Improper operation without following the instructions

Fire, flood or abnormal voltage

Using the AC drive for non-recommended function

4) The maintenance fee is charged according to SANTERNO's uniform standard. If there is an
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agreement, the agreement prevails.

9.3 Faults and Solutions

The SINUS VEGA provides a total of 24 pieces of fault information and protective functions.
After a fault occurs, the AC drive implements the protection function, and displays the fault code
on the operation panel (if the operation panel is available).

Before contacting SANTERNO for technical support, you can first determine the fault type,
analyze the causes, and perform troubleshooting according to the following tables. If the fault
cannot be rectified, contact the agent.

F.Hd is the AC drive hardware overcurrent or overvoltage signal. In most situations, hardware
overvoltage fault causes F.Hd.

Fault Name Display Possible Causes Solutions
1: The 'out;')ut circuit is grounded or 1: Eliminate external faults.
short circuited.
. 2: Install a reactor or an output
2: The connecting cable of the filter
motor is too long. P .
Inverter unit 3: The module overheats. 3 Check the air filter and the
. F.FAL . . cooling fan.
protection 4: The internal connections become X
loose. 4: Connect all cables properly.
5: The main control board is faulty. 3: Contact the agent.
. . 6: Contact the agent.
6: The drive board is faulty. 7 Contact the agent
7: Invert module exception. ) gent.
1: The output circuit is grounded or
short circuited. 1: Eliminate external faults.
2: Motor auto-tuning is not 2: Perform the motor auto-tuning.
performed. 3: Increase the acceleration time.
3: The acceleration time is too 4: Adjust the manual torque boost
short. or V/F curve.
. 4: Manual torque boost or V/F 5: Adjust the voltage to normal
Overcurrent during . .
acceleration F.oC1 curve is not appropriate. range. )
5: The voltage is too low. 6: Select rotational speed tracking
6: The startup operation is restart or start the motor after it
performed on the rotating motor. stops.
7: A sudden load is added during 7: Remove the added load.
acceleration. 8: Select an AC drive of higher
8: The AC drive model is of too power class.
small power class.
1: The output circuit is grounded or
short circuited. L 1: Eliminate external faults.
2: Motor auto-tuning is not .
2: Perform the motor auto-tuning.
performed. L
T 3: Increase the deceleration time.
. 3: The deceleration time is too .
Overcurrent during 4: Adjust the voltage to normal
. F.oC2 short.
deceleration 4: The voltage is too low range.
. & . ) . 5: Remove the added load.
5: A sudden load is added during X . .
. 6: Install the braking unit and
deceleration. braking resistor
6: The braking unit and braking J ’
resistor are not installed.
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Fault Name Display Possible Causes Solutions
1: The output circuit is grounded or
short circuited. 1: Eliminate external faults.
2: Motor auto-tuning is not 2: Perform the motor auto-tuning.
performed. 3: Adjust the voltage to normal
Overcurrent at X .
constant speed F.oC3 3: The voltage is too low. range.
4: A sudden load is added during 4: Remove the added load.
operation. 5: Select an AC drive of higher
5: The AC drive model is of too power class.
small power class.
! The input voltage s t 00 high. 1: Adjust the voltage to normal range.
2: An external force drives the .
. . 2: Cancel the external force or
. motor during acceleration. ; . .
Overvoltage during ST install a braking resistor.
. F.oUl 3: The acceleration time is too L.
acceleration short 3: Increase the acceleration time.
4: The braking unit and braking & In§tall th§ braking unit and
. . braking resistor.
resistor are not installed.
1: The input voltage is too high. 1: Adjust the voltage to normal
2: An external force drives the range.
Overvoltage motor during deceleration. 2: Cancel the external force or
during F.oU2 3: The deceleration time is too install the braking resistor.
deceleration short. 3: Increase the deceleration time.
4: The braking unit and braking 4: Install the braking unit and
resistor are not installed. braking resistor.
1: The input voltage is too high. L Adjust the voltage to normal
Overvoltage at . . range.
F.oU3 2: An external force drives the
constant speed . . 2: Cancel the external force or
motor during deceleration. . . .
install the braking resistor.
Control power The input voltage is not within the Adjust the input voltage to the
F.CnP
supply fault allowable range. allowable range.
1: Instantaneous power failure
occurs on the input power supply.
2: The AC drive's input voltage is
not within the allowable range. 1: Reset the fault.
Under voltage FLU 3: The bus voltage is abnormal. f;nAgg-IUSt the voltage to normal
4: The rectifier bridge and buffer 3: Contact the agent.
resistor are faulty.
5: The drive board is faulty.
6: The main control board is faulty
1: The load is too heavy or locked- 1: Reduce the load and check the
AC drive overload FolLl rotor occurs on the motor. motor and mechanical condition.
! 2: The AC drive model is of too 2: Select an AC drive of higher
small power class. power class.
1: FL-01 is set improperly. 1: Set FL-01 correctly.
2: The load is too heavy or locked- 2: Reduce the load and check the
Motor overload F.oL2 rotor occurs on the motor. motor and the mechanical condition.

3: The AC drive model is of too
small power class.

3: Select an AC drive of higher
power class.
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Fault Name Display Possible Causes Solutions
1: The three-phase power input is
. abnormal. g
P}(l):&;zrli)ns[;ut F.IPL 2: The drive board is faulty. é;f}lén(;zii;ztiit:;nilnf;aults.
P 3: The lightening board is faulty. ’ gent.
4: The main control board is faulty.
1: The cable connecting the AC
drive and the m oytor is faulty. 1: Eliminate external faults.
2: The AC drive's three-phase
Power output 2: Check whether the motor three-
F.oPL outputs are unbalanced when the T
phase loss X . phase winding is normal.
MOtOr 18 funning. 3~4: Contact the agent.
3: The drive board is faulty. ’ gent.
4: The module is faulty.
li;g"{qhe ambient temperature is too 1: Lower the ambient temperature.
2: The air filter is blocked. 2: Clean the air filter.
. . 3: Replace the damaged fan.
Module overheat F.oH1 3: The fan is damaged. .
. .. . 4: Replace the damaged thermally
4: The thermally sensitive resistor ! K
b sensitive resistor.
of the module is damaged. 5: Replace the inverter module
5: The inverter module is damaged. Rep )
1: External fault signal is input via
External X. .
equipment fault F.Ed 2: External fault signal is input via Reset the operation.
virtual I/O.
1: The host computer is in abnormal | 1: Check the cabling of host
state. computer.
L 2: The communication cable is 2: Check the communication
Communication .
fault F.485 faulty. cabling.
3: F0O-10 is set improperly. 3: Set FO-10 correctly.
4: The communication parameters 4: Set the communication
in group FB are set improperly. parameters properly
1: The drive board and power 1: Replace the faulty drive board or
Contactor fault F.Con supply are faulty. power supply board.
2: The contactor is faulty. 2: Replace the faulty contactor.
Current detection FCt 1: The HALL device is faulty. 1: Replace the faulty HALL device.
fault : 2: The drive board is faulty. 2: Replace the faulty drive board.
1: Set the motor parameters
. 1: The motor parameters are not set | according to the nameplate
Motor auto-tuning .
fault F.tU according to the nameplate. properly.
2: The motor auto-tuning times out. | 2: Check the cable connecting the
AC drive and the motor.
1: The encoder type is incorrect. 1: Set the encoder type correctly
2: The cable connection of the based on the actual situation.
Encoder fault F.EC encoder is incorrect. 2: Eliminate external faults.
3: The encoder is damaged. 3: Replace the damaged encoder.
4: The encoder card is faulty. 4: Replace the faulty encoder card.
EEPROM read-write F.EEP The EEPROM chip is damaged. Replace the main control board

fault
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Fault Name Display Possible Causes Solutions

AC drive F Hd 1: Overvoltage exists. 1: Handle based on overvoltage.

hardware fault : 2: Overcurrent exists. 2: Handle based on overcurrent.

Short circuit to F.Gnd The motor is short circuited to the Replace the cable or motor.

ground ground.

Aca%mul?tlve The accumulative running time Clear the record through the parameter

running time F.tol . e .
reaches the setting value. initialization function

reached
1: The user-defined fault 1 signal is

User-defined input via X. .

fault 1 F.Cdl 2: User-defined fault 1 signal is Reset the operation.
input via virtual I/O.

1: The user-defined fault 2 signal is

User-defined input via X. .

fault 2 F.Cd2 2: The user-defined fault 2 signal is Reset the operation.
input via virtual I/O.

Accumulat}ve The accumulative power-on time Clear the record through the

power-on time F.to2 . e e .
reaches the setting value. parameter initialization function

reached

. The AC drive running current is Check that the load is .
Load becoming 0 F.oLL lower than FL-29 disconnected or the setting of
) FL-29 and FL-30 is correct.

PID feedback lost F LoF The PID feedback is lower than the Check the PID feedback signal or

during running : setting of F7-26. set F7-26 to a proper value.

1: The load is too heavy or locked- 1: Reduce the load and check the

Pulse-by-pulse FCLo rotor occurs on the motor. motor and mechanical condition.

current limit fault : 2: The AC drive model is of too 2: Select an AC drive of higher
small power class. power class.

Motor switchover Change the selection of the motor .

. . . - . Perform motor switchover after the

fault during F.Sor via terminal during running of the .

. . AC drive stops.

running AC drive.
1: Th t t
.  encoder parameters are se 1: Set the encoder parameters
incorrectly.
2: The motor auto-tuning is not properly.

gng)i;;lirog; speed F.oSP p;:r formed 2: Perform the motor auto-tuning.

) 3: Set FL-34 and FL-35 tl

3: FL-34 and FL-35 are set ¢ an . Cf)nec Y
. based on the actual situation.
incorrectly.
1: The encoder parameters are set 1: Set the encoder parameters
incorrectly. properly.

Motor over-speed F.SPL 2: The motor auto-tuning is not 2: Perform the motor auto-tuning.
performed.3: FL-34 and FL-35 are 3: Set FL-34 and FL-35 correctly
set incorrectly. based on the actual situation.

. 1: Check the t t
1: The cabling of the temperature . eck the .ern'pera ure sens'or
cabling and eliminate the cabling
sensor becomes loose.
Motor overheat F.oH4 fault.

2: The motor temperature is too
high.

2: Lower the carrier frequency or
adopt other heat radiation measures.
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Over temperature 1. The environment is too hot. 1. Reduce the ambient temperature.
fault P F.oH2 2. Duct obstruction. 2. Clear the air duct.
) 3. Fan damage 3. Replace the fan

Check that the motor parameters are
set correctly and whether the setting
of rated current is too small.

Initial position F.Pon The motor parameters are not set
fault : based on the actual situation.

9.4 Common Faults and Solutions

You may come across the following faults during the use of the AC drive. Refer to the following
table for simple fault analysis.

Table 7-2 Troubleshooting to common faults of the AC drive

1: There is no power supply to the
IAC drive or the power input to the
IAC drive is too low.
2: The power supply of the switch on
. .. 1: Check th ly.
the drive board of the AC drive is cek tue power supply
. . 2: Check the bus voltage.
There is no display at |faulty.
1 . S 3: Re-connect the 40-core cables.
power-on. 3: The rectifier bridge is damaged. .
. 4: Contact the agent for technical
#: The control board or the operation
. support.
panel is faulty.
5: The cable connecting the control
board and the drive board and the
operation panel breaks.
1: The cable between the drive board
and the control board is in poor
contact.
L 2: Related components on the control 1: Re-connect the 40-core cables.
‘nF” is displayed at  poard are damaged. .
2 . 2: Contact the agent for technical
power-on. 3: The motor or the motor cable is upport
short circuited to the ground. pport.
4: The HALL device is faulty.
5: The power input to the AC drive is
too low.
1: Measure the insulation of the motor
. e 1: The motor or the motor output cable .
F.Gnd” is displayed at], - and the output cable with a megger.
3 ower-on. is short-circuited to the ground. 2: Contact the agent for technical
P ’ 2: The AC drive is damaged. ' e
support.
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SN Fault Possible Causes Solutions
ihfoﬁa?rlvzflsflaé 1: The cooling fan is damaged or
u wer-
P . p locked-rotor occurs. 1: Replace the damaged fan.
4 lon. But “nF”is . .
. . [2: The external control terminal cable 2: Eliminate external fault.
displayed after running|. L
X . is short circuited.
and stops immediately.
1: The setting of carrier frequency is |1: Reduce the carrier frequency
too high. F9-02).
F.oH1 (module 00 g . . ) .
. 2: The cooling fan is damaged, or the [2: Replace the fan and clean the air
5 loverheat) fault is . .
cted f " air filter is blocked. filter.
I requently. . . .
cported frequently. s, Components inside the AC drive are3: Contact the agent for technical
damaged (thermal coupler or others). |support.
1: Check the motor and the motor
bles.
;? T}else AC drive parameters are set 1: Ensure the cable between
The motor does ir'n roperly (mot (1))1' arameters) the AC drive and the motor is normal.
6 not rotate after the propery p g 2: Replace the motor or clear
. 3: The cable between the drive board .
IAC drive runs. .. mechanical faults.
and the control board is in poor
3: Check and re-set motor parameters.
contact.
#4: The drive board is faulty.
1: Check and reset the parameters in
. F5.
1: The parameters are set incorrectly. roup .
. .. 2: Re-connect the external signal
. 2: The external signal is incorrect.
The X terminals are . cables.
7 . 3: The jumper bar across PLC and .
disabled. 3: Re-confirm the jumper bar across
24 V becomes loose.
4: The control board is fault PLC and +24 V.
' v 4: Contact the agent for technical
support.
1: The encoder is faulty. 1: Replace the encoder and ensure the
The motor speed 2: The encoder cable is connected cabling is proper.
8  lis always low in incorrectly or in poor contact. 2: Replace the encoder card.
FVC mode. 3: The encoder card is faulty. 3: Contact the agent for technical
4: The drive board is faulty. support.
1: Re-set motor parameters or re-
1: The motor parameters are set .
. . perform the motor auto-tuning.
The AC drive reports [improperly. . .
. L 2: Set proper acceleration/deceleration
9 overcurrent and 2: The acceleration/deceleration time

overvoltage frequently.

is improper.
3: The load fluctuates.

time.
3: Contact the agent for technical

support.
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[F.Con is reported upon

The soft startup contactor is not picked|

1: Check whether the contactor cable
is loose.

2: Check whether the contactor is
faulty.

upon power-on.

10 power-on or running. [up. 3: Check whether 24 V power supply
of the contactor is faulty.
4: Contact the agent for technical
support.

1 BBAAA is displayed Related component on the control Replace the control board.

board is damaged.
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10 Modbus communication

SINUS VEGA series inverter provides the RS485 communication interface, and support the
Modbus RTU - from standing communication protocol. Users can through the computer or PLC
central control, through the communication protocol Setting frequency converter running
commands, modify or read function code parameters, read the inverter working condition and
fault information, etc.

1. Protocol content

The entire message frame must be used as a continuous stream. If the pause time frame prior to
the completion of more than 1.5 byte times, the receiving device will refresh the incomplete
message and assumes that the next byte will be the address field of a new message. Similarly, if a
new message starts in less than 3.5 bytes times following the previous message, the receiving
device will consider it a continuation of the previous message. This will set an error, as the value
in the final CRC field will not be valid for the combined messages. A typical message frame is
shown below.

Application mode:

The inverter accessing with “single main multi-slave” PC/PLC control network, which equipped
with RS232/RS485 bus

Bus structure:

(1)Interface mode

RS232/RS485 hardware interface
(2)Transmission mode

Asynchronous serial, half-duplex transmission. At the same time host and slave computer can
only permit one to send data while the other can only receive data. Data in the process of serial
asynchronous communication is in the message format and sent one frame by one frame.

(3)Topological mode

In single-master system, the setup range of slave address is 1 to 247. Zero refers to broadcast
communication address. The address of slave must is exclusive in the network. That is one
condition of one slave machine.

Communication information structure
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SINUS VEGA Modbus protocol communication data format is as below:

Including: starting bit, 8 data bits, parity bit and stop bit.

Parity Stop

Starting bit Bitl Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bit8 bit bit

The entire message frame must be used as a continuous stream. If the pause time frame prior to
the completion of more than 1.5 byte times, the receiving device will refresh the incomplete
message and assumes that the next byte will be the address field of a new message. Similarly, if a
new message starts in less than 3.5 bytes times following the previous message, the receiving
device will consider it a continuation of the previous message. This will set an error, as the value
in the final CRC field will not be valid for the combined messages. A typical message frame is
shown below.

RTU frame format:

START 3.5-character time

Slave address ADDR Communication address: 1~247

03H: Read slave parameters;
Command code CMD 06H: Write slave parameters
08H: Loop since detection

Function code parameter address, function code parameter

DATA .
number, function code parameter value, etc.
CRC CHK low order
Detection value: CRC value
CRC CHK high order
END At least 3.5-character time

In the RTU mode, a new frame to at least 3.5 bytes transmission time interval as a start. And then
transfer the data fields in the order: from the machine address, operation command code, data
and CRC check words, each domain bytes are hex 0... 9, A. F. Continuously detect network bus
network facilities, including pause interval of time. When receiving the first field (address
information), each network device to decrypt the byte to determine whether to own. A byte at the
end of transmission is complete, and with a 3.5 bytes of transmission time interval at least to
indicate the end of the frame, in the later, can start a new message.
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~7——1MODBUS Messager—""—>

Start At least 3.5- Function N End,At least 3.5-
character time ADR code Data Honicadion character time

Command code and communication data description
Command code: 03H, read N (Word), maximum continuously read 12 words.

For example the inverter start address FO-00 of the slave machine address 01 continuously reads
two consecutive values.

RTU Host Commands:

ADR 01H

CMD 03H

Start address high order FOH

Start address low order 02H

Register number high order 00H

Register number low order 02H

CRC CHK low order

CRC CHK high order CRC CHK values to be calculated

RTU salve response

FB-05 set “0”:

ADR 01H
CMD 03H
Byte number high order 00H
Byte number low order 04H
Data POO2H high order 00H
Data POO2H low order 00H
Data POO3H high order 00H
CRC CHK low order 01H
CRC CHX high order CRC CHK values to be calculated
CRC CHK low order
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FB-05 set “1”:
ADR 01H
CMD 03H
Byte number 04H
Data FOO2H high order 00H
Data FOO2H low order 00H
Data FOO3H high order 00H
Data FOO3H low order 0IH

CRC CHK low order

CRC CHK high order

CRC CHK values to be calculated

Command code: 06H write a word

For example: Write 5000 (1388H) into FOO7H which slave address is 02H.

RTU host commands
ADR 02H
CMD 06H
Data address high order FOH
Data address low order 07H
Data content high order 13H
Data content low order 88H

CRC CHK low order

CRC CHK high order

CRC CHK values to be calculated

RTU salve response

ADR 01H
CMD 06H
Data address high order FOH
Data address low order 07H
Data content high order 13H
Data content low order 88H

CRC CHK low order

CRC CHK high order

CRC CHK values to be calculated

Cyclical Redundancy Check:

Cyclical Redundancy Check—CRC mode: CRC (Cyclical Redundancy Check) is in RTU
frame format, message contains an error-checking field that is based on a CRC method. The
CRC field checks the contents of the entire message. The CRC field is two bytes, containing a
16-bit binary value. The CRC value is calculated by the transmitting device, which appends the
CRC to the message. The receiving device recalculates a CRC during receipt of the message, and
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compares the calculated value to the actual value it received in the CRC field. If the two values
are not equal, then results an error. The CRC is started by OXFFFF. Then a process begins of
applying successive 8-bit bytes of the message to the current contents of the register. Only the
eight bits of data in each character are used for generating the CRC. Start and stop bits, and the
parity bit, do not apply to the CRC.

During generation of the CRC, each eight-bit character is exclusive XOR with the register
contents. Then the result is shifted in the direction of the least significant bit (LSB), with a ZERO
filled into the most significant bit (MSB) position. The LSB extracted and examined. If the LSB
is 1, the register then exclusive XOR with a preset, fixed value. If the LSB is 0, no exclusive
XOR takes place. This process is repeated until 8 shifts have been performed. After the last (8)
shift, the next eight-bit byte is exclusive XOR with the register’s current value, and the process
repeats for 8 more shifts as described above. The final contents of the register, after all the bytes
of the message have been applied, is the CRC value.

When CRC appended to the message, the low byte is appended first, and then the high byte.
CRC calculation program:

unsigned int crc_chk value(unsigned char *data_value,unsigned char length)
{

unsigned int crc_value=0xFFFF;

int i;

while(length--)

{

crc_value"=*data_value++;

for(i=0;1<8;i++)

{

if(crc_value&0x0001)

{

crc_value=(crc_value>>1)"0xa001;
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else

{

crc_value=crc_value>>1;

return(crc_value);

}

Communication data address definition:

The chapter is about communication contents, it’s used to control the inverter operation, the
status of the inverter and related parameter setup. Read and write function code parameters
(Some function codes are not able to be changed, only for the manufacturer use.). The mark rules
of function code parameters address:

The group number and mark of function codes are parameter address for indication rules.
High byte: FO~FF (F group), AO~AF (A group), 70~7F (dO group) Low byte: 00~FF

For example: F3-12, the address indicates 0xF30C

Caution:

Group FU: Parameters could not be read or be modified.

Group d0: Parameters could be read but not be modified.

Some parameters can not be changed during operation; some parameters regardless of the kind of
state the inverter in, the parameters can not be changed. Change the function code parameters,
pay attention to the scope of the parameters, units, and relative instructions.

Besides, if EEPROM is frequently stored, it will reduce the service life of EEPROM. In some
communication mode, function code needn’t to be stored as long as changing the RAM value.

Group F: to achieve this function, change high order F of the function code address into 0.

Group A: to achieve this function, change high order A of the function code address to be 4.
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Corresponding function code addresses are indicated below:

High byte: 00~OF (F group), 40~4F (A group) Low byte: 00~FF

For example:

If only write the value of RAM:

Function code F5-12 is not stored in the EEPROM, the address is expressed as 050C;

Function code A0-05 is not stored in EEPROM. The address is 4005. These addresses can only

be used to write to RAM and it cannot be read. Power off does not save. When reading, it is an in
valid address. If you need to store the value to EEPROM:

Function code F5-12 is stored in EEPROM, the address is expressed as F50C;

Function code A0-05 is stored in EEPROM and the address is represented as A005;

These values can be saved by powering down.

Note: If you need to frequently save parameters or write continuously, you must use the method
of writing RAM. Otherwise, EEPROM is frequently stored, which will reduce the life of EEPRO
M. Therefore, some function codes do not need to be stored in the communication mode. Change
the value in RAM on it.

Stop/run parameters:

Parameter add. Parameter description Parameter addr. Parameter description
* Communication Setting value
1000H decimalism) 1010H PID setup
10000 ~ 10000
1001H Running frequency 1011H PID feedback
1002H Bus voltage 1012H PLC process
1003H Output voltage 1013H gglL:ii“pm pulse frequency, unit
1004H utput current 1014H Feedback speed, unit 0.1Hz
1005H Output power 1015H Rest running time
1006H Output torque 1016H ATl voltage before correction
1007H Running speed 1017H IAI2 voltage before correction
1008H X input status 1018H Reserved
1009H DO output status 1019H Line speed
100AH IAI1 voltage 101AH Current power on time
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100BH AI2 voltage 10IBH  (Current running time
100CH Running speed L01CH ll’gi,SE input pulse frequency, unit
100DH X input status 101DH Communication setup value
100EH [Length value input 101EH )Actual feedback speed
100FH ILoad speed 101FH Main frequency X display
- - 1020H Auxiliary frequency Y display
Caution:

The communication setup value is percentage of the relative value, 10000 corresponds to

100.00%, -10000 corresponds to -100.00%. For data of dimensional frequency, the percentage

value is the percentage of the maximum frequency. For data of dimensional torque, the
percentage is F4-10, A2-38, (Torque upper digital setup, corresponding to the first, second

motor).

Control command input to the inverter (write-only)

Read inverter status:

0001:

Forward operation

0002:

Reverse operation

0003:

Forward jog

2000H

0004:

Reverse jog

0005:

Free stop

0006:

Speed-down stop

0007:

Fault reset

(read-only)

0001:

Forward operation

3000H

0002:

Reverse operation

0003:

Stop
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Parameters lock password check: (if the return is the 8888H, it indicates the password
checksum pass)

IFOOH [ 3k ok sk sk

Digital output terminal control: (write-only)

BITO: Y1 Output Control

BIT1: -

BIT2: RELAY1 output control

BIT3: RELAY2 output control

BIT4: DO(switch) output control
2001H
BIT5: VY1

BIT6: VDO2
BIT7: VDO3
BIT8: VDO4
BIT9: VDO5
Analog output AO1 control: (write-only)

2002H ~ TFFF means 0%~ 100%

Analog output AO2 control: (write-only)

2003H ~ 7FFF means 0% ~ 100%

(PULSE) output control: (write-only)

2004H ~ TFFF means 0% ~ 100%
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Inverter fault description:

Inverter fault address Inverter fault information

000: No fault 0015: Parameter read and write fault

0001: Reserved 0016: Inverter hardware fault

0002: Speed-up overcurrent 0017: Motor earthing short-circuit fault
003: Speed-down overcurrent 0018: Reserved

0004: Constant speed overcurrent 0019: Reserved

0005: Speed-up overvoltage 001A: Running time arrive fault

0006: Speed-down overvoltage 001B: User defined fault 1
007: Constant speed overvoltage 001C: User defined fault 2

0008: Buffer resistance overload fault 001D: Power on time arrive fault

0009: Under-voltage fault 001E: Load off
000K 00A: Inverter overload 001F: PID feedback lost during
000B: Motor overload operation
000C: Input phase lost 0028: Fast current limit timeout fault
000D: Output phase lost 0029: Motor shifting fault during
00E: Module overheating operation
000F: External fault 002A: Excessive speed deviation
0010: Communication fault 002B: Motor over speed
011: Contactor fault 002D: Motor over-temperature
0012: Current detection fault 005A: Encoder line number setup fault
0013: Motor tuning fault 005B: Encoder not connected
0014: Encoder card fault 005C: Initial position error

005E: Speed feedback fault

226



¢, SANTERNO

ENERTRONICA GROUP

\

11 Encoder expansion card instructions
CP3000PGl is an encoder expansion card, which is used as an option. It is a necessary
option for the inverter to do closed-loop vector control. 4.0KW above can use the PG card.

CP3000PG1 encoder expansion supports two kinds of signal input mode, the DIP switch to
select the differential input or OC input.

0C
DM

Note: OC: All DIP switches are ON;
DM: All DIP switches are OFF;
Figure 11-1 PG card

1 A+ Encoder output A signal is positive
2 A- Encoder output A signal negative

3 B+ Encoder output B signal is positive
4 B- Encoder output B signal negative

5 Z+ Encoder output Z signal is positive
6 Z- Encoder output Z signal negative

7 U+ Encoder output U signal is positive
8 U- Encoder output U signal negative

9 V+ Encoder output V signal is positive
10 V- Encoder output V signal negative
11 W+ Encoder output W signal is positive
12 W+ Encoder output W signal negative
13 PGU External power supply + 5V /+ 12V
14 COM Power ground

15 PE Shield terminal
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12 Injection machine expansion card

12.1 Injection machine expansion card

©)

V[ 1A vzlEI 1A
181 ol 7Y il 1 Bl Y
CN6 CN8 CN7 CN9

©)

[o]¢)e)e)[e]e][e]e)

O VI-VI+ V2-V2+ A1-Al+ A2-A2+

Figure 12-1 Jumper switch position diagram

Tablel2- 1
Rt Function and setting Defaults
number
Channel 1 input type selection switch, optional current 11,
CN6 I
voltage V1
Channel 2 input type selection switch, optional current 12,
CN7 I
voltage V2
CNS8 |Channel 1 current level selection switch, optional 1A, 2A 1A
CN9 |Channel 2 current level selection switch, optional 1A, 2A 1A
V1- |Channel 1 voltage negative input
0~24V
V1+ |Channel 1 voltage positive input
V2-  |Channel 2 voltage negative input
0~24V
V2+ |Channel 2 voltage positive input
Al- |Channel 1 current negative input 0~1A
Al+ |Channel 1 current positive input 0~2A
A2- |Channel 2 current negative input 0~1A
A2+ |Channel 2 current positive input 0~2A

228




¢, SANTERNO

ENERTRONICA GROUP

\

12.2. Jumper usage
CN6 or CN7 jumper usage:

.| V1 V2
!

I I1 || 12

a b

Figure a shows the channel input type selected as current input;

Figure b shows the channel input type selected as voltage input. CN8 or CN9 jumper usage:
o 1A I
.l
a b
Figure a shows the channel current level selection is 2A;
Figure b shows the channel current level selection is 1A.
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