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1. SECURITY CONSIDERATION

Chapter 1:SECURITY CONSIDERATIONS

For the proper security operation of the product we have to depend on proper transport, installation,

operation, and maintenance, and in the work, it is important to note the safety aspects of the prompt.

1.1 Security Information and definitions

This manual has 3 safety sign custom, fully familiar with the icon and the significance of and be

sure to comply with the notice, and then continue to read this manual.

ADangerous: Indicates an error when you use, it will cause danger, may result in injury or death.

®Pr0hibited: That is absolutely not what can be done.
AN
uNote: Indicates an error when you use, it will cause danger, may cause injury in moderate or

minor personal injury or to cause damage to the device.

1.2 Security Considerations

Use

/A
Dangerous

4 Our AC Drive used to control 3-phase motor, variable speed operation, and cannot be used for

single-phase motor, or other purposes, as this may cause drive failure or fire.

@  The series AC Drive cannot simply be applied to medical devices, directly to the safety of
personnel on the occasion.

€  The series AC Drive is the strict quality management systems, and if the drive failure may

result in major accidents or loss, you need to set up redundant or bypass security measures

such as to prevent 10,001.
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1. SECURITY CONSIDERATION

The inspection

AN

* Check the frequency AC Drive is damaged; if it is found that AC Drive is damaged or missing parts,

and components are not installed, or you may have an accident.
* Check the frequency AC Drive nameplate rating of your orders. If you do not, your timely and

contacted the manufacturer.

Install

ANOIE

* Handling, installation, please hold the bottom of the product, not only hold the housing the LED

keyboard display unit, or cover the Force, to prevent it from falling out with your foot or damaged
drive.

* AC Drive to install the metal, flame-retardant properties, away from combustible materials, and away
from sources of heat.

@  The use of the environment no rain, water droplets, steam, dust and oily dust; non-corrosive,
flammable gases, liquids, and no metal particles or metal powders, and so on.

4 Do not insert metal objects into or left the AC Drive internal, otherwise a fire and damage to
property.

L 4 Install the job, do not drill holes residue from falling into internal drive, as this may cause
malfunction of a frequency AC DRIVE.

* Frequency AC Drive installed in the cabinet, you should ensure the control cabinet and outside
proper airflow.

* Control circuit wiring with power circuit wiring separately, in order to avoid possible interference

caused by

4
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1. SECURITY CONSIDERATION

Wiring

(A\, Dangerous

* must be done by people with professional qualifications for wiring job, otherwise a shock or damage
the frequency AC DRIVE.

* The terminal will need to verify that the power supply is completely disconnected from the State, to

wiring job, otherwise a shock or fire hazard.

€  AC Drive Grounding terminal must be reliable ground, the motor with the AC Drive should also be
grounded, and should not be grounded in series, and otherwise there is risk of electric shock.

< Do not touch the main circuit terminals, the AC Drive main circuit terminal with housings; otherwise
there is risk of electric shock.

* Brake resistor connection terminal ( + ), PB. Do not connect the terminals, as this may cause fire.

* The loop cable nose of the exposed portion, the application insulation tape bandaged, otherwise the

damage to property.

Wiring

AN

* 3 phase power to the output terminal U, V, W, otherwise it will cause AC Drive damage.

* There is an absolute prohibition in the frequency AC Drive of the output capacitance or phase lead of
the LC/RC noise filter; otherwise it will cause AC Drive internal device damage.

& \erify that the power supply is, the rated voltage is the product of the nameplate, and this may cause
AC Drive damage.

€  The AC Drive main circuit terminal wiring and control circuit terminal wiring should be separated
from cabling or vertical cross, it will cause control signal interference.

* When the AC Drive and motor cable length between more than 100 meters, it is recommended to use
Output reactor, in order to avoid too much of the distributed capacitance of the current AC Drive
fault.
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Run

(A\, Dangerous

* Power on, even when they are not running, do not use the touch circuit terminals; otherwise there is

the risk of electric shock.

* The hand when wet, do not operating frequency AC DRIVE, otherwise there is the risk of electric
shock.

€  AC Drive wiring completed and loaded on the rear of the cover to be powered on, live, do not
remove cover, and otherwise there is the risk of electric shock.

€ When you set up the automatic reset or power failure, and then power-on features, mechanical device
for security measures, as this may cause injury.

€ The run command is cut off; you can reset the fault and alarm signals, as this may cause injury.

Mo

* Do not connect or disconnect power supply from the power supply to the down, frequency AC

DRIVE, it may cause AC Drive damage.

@  Before they can be run, please check that the motor and mechanical is in the allowed range,
otherwise you may damage the device.

L 4 Radiator and brake resistor temperature is very high, do not touch it, otherwise there is the danger of
being scalded.

* The lifting device when used on Configure mechanical with gates.

* Please do not randomly change frequency AC Drive parameters, the AC DRIVE's most factory set
parameters have been able to meet operational requirements, as long as you set some of the necessary
parameters, feel free to modify parameters can cause mechanical damage to equipment.

L 4 In the frequency band and frequency switching, and the control the frequency and frequency
switching the two contactors.
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1. SECURITY CONSIDERATION

Maintenance and Inspection

(A\, Dangerous

* With the power on, do not touch the drive of the terminal; otherwise there is the risk of electric
shock.

* If you want to remove the cover, be sure to power off.

* Should be in the event of a power outage at least 10 minutes after the repair and inspection, the
charging light completely off, or confirmed positive and negative bus voltage at 36 V, otherwise the
loop electrolytic capacitors of the residual voltage may cause electrical shock.

* Please specify qualified engineering personnel for maintenance, inspection or replacement parts.

AN

* Circuit board with CMOS LSI, please do not use the touch screen to prevent electrostatic damage

circuit board.
®Prohibited

* AC Drive runs against the output port switching load.

* Do not touch the drive-voltage terminal, so as to prevent electrical shock.

€ Theelectrical work.

€  The non-professional staff for maintenance, inspection or replacement parts.

Maintenance, scrap

ANote

*

L 2R 2R R 2

You should regularly clean the cooling fan, and check for normal, regular cleaning is the
accumulation of dust and dirt.

You should periodically check the frequency AC Drive of the input and output wiring for broken or
loose.

Check the terminal screws are tight. Check wires for aging.

Frequency AC Drive the electrolytic capacitors when burning may be a risk of explosion.

The circuit board the incineration can produce toxic gas

Should the AC Drive as an industrial waste for disposal.
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1. SECURITY CONSIDERATION

1.3 Selection Guide

1.3.1 Motor insulation check

Motor used for the first time, a long time after the placement of the re-use before and regularly check, you
should do motor insulation check to prevent the motor winding Insulation failure and damage the frequency AC
DRIVE. Insulation check, be sure the motor wiring from the drive separately, then it is recommended to have
500 V voltage-trillion euro, should ensure that measured insulation resistance not less than 5 M Q.
1.3.2 Motor thermal protection

When the adapter power distribution unit, the drive to the motor thermal protection. If the AC Drive rated
capacity does not match with motor frequency, in particular, the inverter power rating greater than power rating
of the motor, it is important to adjust the frequency AC Drive motor protection-related parameter values, or the
motor the thermal relay to the motor protection.
1.3.3 The frequency above run

The AC Drive provides 0 Hz ~600 Hz output frequency. If the customer needs to 50 Hz more run-time, in
addition to the considerations of the motor vibration, noise increases, it must also take into consideration motor
bearings and Mechanical endurance.
1.3.4 Mechanical resonance

Frequency AC Drive in the output frequency range, you may experience load the mechanical resonance, can
be set up for the frequency AC Drive frequency hopping parameters to avoid.
1.3.5 Mechanical lubrication

Reducer and gear, such as lubrication of mechanical devices in the long-term running at low speed, the
lubricant is poor, it may cause damage, be sure to check.
1.3.6 On motor heating and noise

The AC Drive output voltage is PWM waves, contains a certain amount of harmonics. Therefore, using
frequency AC DRIVEs, motor temperature rise, noise, and vibration with equal frequency compared to running
there would be a slight increase.
1.3.7 Output side with a pressure-sensitive device or improve power factor of the capacitance of

AC Drive output is PWM wave, the output side such as the improvement of Power Factor capacitors or
mine use pressure-sensitive resistance, easy-to-trigger AC Drive instant over-current or even damage the

frequency AC DRIVE. Please do not use.
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1. SECURITY CONSIDERATION

1.3.8 AC Drive input and output-side contactor, switch devices

If the power supply and AC Drive input port between the load contactor, then it is not allowed with this
contactor to control AC DRIVE, start and stop. There will be a need to use the contactor control AC Drive start
and stop time, the interval not less than one hour. If an output port and the motor mounted between the
contactors, etc. switch devices, you should make sure that the AC Drive without the output to on-off operation,
otherwise easy to cause the AC Drive module is damaged.

1.3.9 Rated voltage value other than use

Not suitable for the manual for the permissible operating voltage range using Al series AC DRIVE, making
it easy for a frequency AC Drive the device damage. If you need to use the appropriate step-up or step-down unit
for pressure.

1.3.10 Not enter into a two-phase input

Do not use Al series 3-phase AC Drive to two-phase. Otherwise it will cause a failure or drive damage.
1.3.11 Lightning surge protection

The series AC Drive with lightning over-current protection device, for proximity mine clearance is a
self-protection. The lightning band, the customer should also be in the frequency AC Drive front-end with
protection.

1.3.12 Altitude and reduce the amount used

When altitudes higher than 1000 M, the rarefied air AC Drive caused the thermal effect is poor, there is a
need for equality. This is the case, to my company for technical advice.
1.3.13 Some of the special usage

If the customer is using, you need to use the manual for the recommended wiring diagram a method other
than as common DC bus, please provide me the company.
1.3.14 From the frequency AC Drive when scrap notes

In the main loop electrolytic capacitors and printed circuit board the electrolytic capacitors when burning
may be a risk of explosion. Plastics are burned, they produce toxic gas. As industrial waste for disposal.
1.3.15 With respect to the distribution.

1) Standard Adapter Power Distribution Unit is 4-pole squirrel cage asynchronous induction motor. If the
motor will be the motor rated current optional frequency AC DRIVE. If you need to drive Permanent Magnet
Synchronous Motor, to my company;

2) Non-variable speed drive motor cooling fan and rotor shaft is Coaxial connection, speed is reduced, fan
cooling, therefore, the motor is overheating should be retro-fitted the exhaust fan or replace with a variable speed
motor.

3) Drive has built-in adapter power distribution the standard parameters, depending on the factual situation
there is a need for a motor parameter identification or modify the default value as far as possible to meet the

actual value, otherwise it will affect running performance and protection.
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4) Due to a bad cable or motor internal short circuit will cause AC Drive alarm, or even bombing. For this
reason, first for the initial installation of the motor and the cable insulation short circuit testing, routine
maintenance is also often used for this test. Note that to do this test, make sure the drive is being tested all

disconnected.

10
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2 PRODUCT BRIEF

Chapter 2:PRODUCT BRIEF

2.1  AC Drive Name Plate Instructions

In the frequency AC Drive of the lower right, with the AC Drive model and rating plate, brand

content as shown in Figure 2-1.

MODEL © Al
INPUT : 3PH 380-480V 50/60Hz
OUTPUT : 3PH 0-480V 23AMP 7.5KW/ 11 KW
FREQUENCY RANGE: 0.1 -600Hz
ANGEL BARCODE
MADE IN INDIA 07P500232015A0101

2-1 Product Nameplate instructions
2.2 AC Drive Naming Rules
AC Drive Naming Rules as shown in Figure
All-1 07P500232015A0101
‘ SR.NO ‘ DESCRIPTION

0 FOR RESERVED

75 DRIVE CAPACITY

P () DECIMAL

0 FOR INITIAL AFTER
DECIMAL

23 AMPS

2015 | YEAR

A SERIES ALPHABAT

101 SERIES NUMERICS

2.3 AC Drive model list.
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2 PRODUCT BRIEF

Rated rated Rated
Input output input Output B [PETELS
AC Drive model p P P P distribution
voltage power current Current (KW)
(kw) A (A
All-0P7504P52015A001 0.75 5.0 45 0.75
AlI-01P503P72015A001 | 3pHASE 15 5.0 37 15
All-02P210P02015A001 /a40v 2.2 5.8 5 2.2
All-03P716P02015A001 3.7 10.0 9 3.7
All-05P520P02015A001 55 15.0 13 55
All-07P530P02015A001 7.5 20.0 17 75
All-11P042P02015A001 11.0 26.0 25 11.0
All-15P055P02015A001 15.0 35.0 32 15.0
All-18P570P02015A001 18.5 38.0 37 185
All-22P080P02015A001 22.0 46.0 45 22.0
All-11P042P02015A001 30.0 62.0 60 30.0
All-15P055P02015A001 37.0 76.0 75 37.0
All-18P570P02015A001 45.0 90.0 90 45.0
2.4 Product General technical specifications
2-1 Product General technical specifications
Project Description
All -1 S:220 +15% V
Rated Voltage | n'y1 1 T:415+ 15% v
Input Rated
f 50/60 Hz
requency
Output Output voltage 2 ::i .?_ 8 N 4215(5) x
12
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2 PRODUCT BRIEF

Project Description
Output 0.00 ~ 600.00 Hz
Frequency
Carrier 1 ~15 KHz
frequency
Overload 150% of the rated current 1 minutes; 200 percent of rated current 0.5 seconds
capacity
Control mode g)or;ir:mloop vector control, closed-loop vector control, V/F Control, torque
. Open loop: 0.50 Hz - 150% of the rated torque loop: 0.00 Hz - 180 % rated
starting torque
torque
Frequer_]cy Digital settings: 0.01 Hz; analog set point: 0.1 Hz
resolution
The torque ] o
increase Automatic torque boost, manual torque boost 0.1 to 30.0 %
VIF curve 3 modes: Linear V/F curves, square V/F curves, multi-point V//F curve
Control The _
Run Deceleration 0.1 to 3600.0 seconds set arbitrary
time
S‘t:a(i)rrt]/tsrg;p Keyboard control, terminal control, communication and control
DC brake start frequency: 0.00 ~ the maximum frequency
DC braking DC braking time: 0.0 to 10.0 s
DC braking current: 0.0 ~200.0 % AC Drive rated current
Frequency Analog voltage, analog current to a given, the keypad for a given, more speed
given for a given, PID control is set, the given
Click Manual Click the Frequency Range: 0.00 ~ 50.00 the maximum frequency
Click the Decelerationeration time:0.1 to 3600.0 s
Protection Standard The over-current, over-voltage, over-load, under-voltage, over-temperature,
protection stall, input and output the equivalent protection
Light Run, both positive and negative, voltage, current, frequency indication
Show . To display the Run Frequency, Frequency, Output \Voltage and Current, and
LED display
more than 20 parameters
Communi
cations RS - 485 Standard built-in
Interface
The location Indoor, non-corrosive gas, flammable gas, dust, and no direct sunlight
Altitude above
Use sea level Below 1000 M
Environm Ambient - 10 °C ~ + 80 °C, the air temperature changes less than 0.5 Degrees C/40 °C
above must reduce the amount used, each additional 5 °C, reduce the amount
ent temperature 20 %
Amt?le_nt Less than 90% RH, no water droplets condensed phenomenon
humidity
seismic
strength Less than 5.9 m/s2 (0.6 G)
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2 PRODUCT BRIEF

Project

Description

Terminals | Input terminals

6 input switches terminals, one way to make high speed, support NPN and

PNP

2 channels analog input, include 2 ways 0-10V/0-20mA voltage and current

options

Output
terminals

2 analog output terminal, 2 relay output terminals optional voltage and current

2.5 Product Dimension

2.5.1 All-1 Series Dimension

[ l-F

2-2

o

-

Al series AC Drive standard form factor

2-2 Al series AC Drive dimensions and mounting dimensions (Unit: mm)

Model number W H D 1w 1H F
Al-0007G-4T 120 200 165 96 196 50
Al-0015G-4T 120 200 165 96 196 50
Al-0022G-4T 120 200 165 96 196 50

Al-0037 G/0055P-4T 140 268 164.7 120 258 6D
Al-0055G/0075P-4T 140 268 164.7 120 258 6D
Al-0075G/0110P-4T 180 340 207 120 331 6D
Al-0110G/0150P-4T 180 340 207 120 331 60
Al-0150 G/0185P-4T 225 365 211 147 353 70
Al-0185G/0220P-4T 225 365 211 147 353 70
Al-0220 G/0300P-4T 253 425 224 150 413 70

14
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2 PRODUCT BRIEF

Model number W H D 1w 1H F
Al1-0300G/0370P-4T 253 425 224 150 413 7D
Al1-0370 G/0450P-4T 270 555 322 170 532 7D
Al-0450 G/0550 P-4 T 270 555 322 170 532 70
Al-0550 G/0750 P-4 T 270 555 322 170 532 7D
Al-0750 G/0900 P-4 T 325 680 375 190 660 10 ®
A1-0900 G/1100P-4T 325 680 375 190 660 10 @
Al-1100 G/1320P-4T 325 680 375 190 660 10 ®
Al-1320G/1600P-4T 500 890 415 360 850 12®
Al-1600G/1850P-4T 500 890 415 360 850 12®
Al-1850 G/2000P-4T 500 890 415 360 850 120
Al-2000 G/2200P-4T 500 890 415 360 850 12®
Al-2200G/2500P-4T 680 960 775.5 460 931 130
Al-2500G/2800P-4T 680 960 775.5 460 931 13®
Al-2800G/3150P-4T 680 960 775.5 460 931 130
Al -3150 G/3500P-4T 680 960 775.5 460 931 13®

2.5.2 Keypad Dimension

(a) the standard keyboard front size (b) An optional keyboard front size
740
256 —60.0—
n 17, ; -
[+ | i 1487
= 1
u 106,0 | _lle8
D
- H- 120.0
i i
1
. LY
- 13 ~1688.5-
(c) side size (d) Size back
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2 PRODUCT BRIEF

2.6 AC Drive Regular Maintenance

1. 2.6 Daily Maintenance
Because the environment of temperature, humidity, dust and the effects of vibration, it can result in AC
Drive internal devices aging, cause AC Drive potential failure or reduce the frequency of life. Therefore, it is

necessary to drive the daily and periodic maintenance.

=" Note:

After power is disconnected from the filter capacitors are still on the high-voltage, so it cannot be right
to drive for repair or maintenance. You must wait until bus voltage light is off the rear with 10,000 to test
bus voltage does not exceed 36 V could only be carried out.

Daily inspection items:
1) Motor running sound is an abnormal changes
2) Motor running for the vibration
3) AC Drive Installation environment changes
4) Drive cooling fan is working properly
5) AC Drive is too hot

Daily cleaning:
1) Should always be AC Drive clean state.
2) Remove the AC Drive surface dust to prevent dust entering AC Drive internal. In particular, the metal
dusts.
3) Remove drive cooling fan of oil.

2.6 2 Periodic Inspection
The use of the environment, the user can be 3 to 6 months in the AC Drive for a periodic inspection.

< Note:
1, Only the professionally trained people are required to remove parts, maintenance and parts

replacement.
2, Do not insert the screws, washers, and other metal objects left inside the machine, otherwise there is

risk of damage to the equipment.

Regularly check the project:
1) Check air ducts, circuit boards, and the top of the dust for regular cleaning

16
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2 PRODUCT BRIEF

2) Check that the screws are not loose

3) Check the frequency AC Drive is corrosion

4) Check the wiring terminals for a contact, if there are drop-down arc marks
5) PRIMARY CIRCUIT INSULATION test

6) Power cable nose of the insulated packaging bands is off

= Note:

1) Drive in the factory, and has already been through pressure-resistant test, the user can no longer be
resistant to pressure test, so as to avoid the test result of improper device damage.

2) In the table (see the DC 500 V Me ohmmeter) measurement insulation resistance, to the main return
line with the AC Drive off. Do not use insulation resistance test control circuit isolation.

2.6.3 AC Drive easy-to-damaged parts replaced
AC Drive vulnerability is primarily a cooling fan and filter the electrolytic capacitor, the life and the
environment and maintenance condition. The general life time:

Device Name Life Time
Fan 3 ~ 40,000 hours
Electrolytic _
capacitors 4 ~ 50,000 hours
Relay About 100,000 times

Users can run time Determine a Replacement age.

1. Cooling fan
Possible causes: Bearing Wear, leaf aging.
Distinguished: fan blades, cracks, and when turning on the phone sound is abnormal vibration.

2. Filter electrolytic capacitors
Possible causes: Input power poor quality, higher ambient temperatures, the frequency of load transitions,
electrolyte aging. Distinguished standards: There is no liquid leaks, safety valve has been prominent, and
electrostatic capacitance measurement, insulation resistance measurement.

3. Relay
Possible Cause of the damage, corrosion, and frequent movements.
Distinguished the failure.

2.6.4 AC Drive for storage

User to purchase AC DRIVE, temporary storage and long-term storage must pay attention to the
following points:

1) Storage as much as possible to the original package into the company's inside a box.

2) stored for a long time can cause electrolytic capacitors of the poor, it is important to ensure that in 2
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2 PRODUCT BRIEF

years' time on power up, power up time of at least 5 hours, and the input voltage to the regulator slowly rises to
the rated pressure.
2.7 AC Drive warranty

Free warranty covers only the AC Drive itself.

1, In case of normal use, failure or damage to the company is responsible for 12 months warranty from
the manufacturing factory of the date to the bar code, more than 12 months, will charge a reasonable
service charge.

2, in the 12-month period, such as the following, should be for a service charge.

1 user is not the owner's manual for the machine damage.
2 due to fire, flood, voltage anomalies, such as the damage;
3 the AC Drive used for non-functional, the harm;

The cost of services in accordance with manufacturer's standard terms, such as the contract to lease the

principle of the priority.

Specific warranty terms description see warranty card for warranty agreement.

18
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INSTALLATION AND WIRING

Chapter 3:Installation and Wiring

3.1 AC Drive Installation
3.1.1 Installation Environment

AC Drive should be installed in well-ventilated room; a general should be the vertical installation:

(1) Ambient Temperature: The - 10 °C ~40 °C, if the ambient temperature is above 40 degrees C, external
forced cooling or reduce the amount use, each additional 5 °C, 20 per cent;

(2) The location of the humidity below 90 %, no condensation.

(3) Avoid installing the multi-dust, metal powders;

(4) avoid a corrosive, explosive gas;

(5) Installations vibration should be less than 0.6 g.

(6) Do not install in a place exposed to direct sunlight;

(7) Do not install in wood and other combustible materials.

If you have special requirements for installation, the manufacturers advice and confirm.
3.1.2 Installation and spacing requirements

From the Frequency AC Drive Installation shall ensure that there is adequate ventilation, as shown in
Figure 3-1, multi-frequency AC Drive of the installation is shown in Figure 3 - 2 (A) as shown in the two AC
Drive needs up and down when you install, the AC Drive intermediate application deflector, separated as in
figure 3 - 2 (B) is shown below.

3-1 AC Drive Installation interval distance

Variable DC Bus

Ac — R
k= [l + | € BE®

Controllable Inverter
Rectifier
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3.1.3 The operator panel removal and installation

A, removing

The middle finger on the operating panel on the finger in the hole and gently press the top tabs to pull out,
as Figure 3-3, (a) as shown below.
B, installation

The operating panel of the bottom mounting hook port on the operating panel mount socket under the
Install jaws and use your finger to press and hold the top of the pop-up is to push it in a bit, then release refers to,

such as figure 3-3,( b) is shown below.

3.1.4 Cover removal and installation

Al - 22 kW the following power level AC Drive cover by two plastic cover together, compare models,
refer to Figure 3-4, the following steps to install and remove. The cover plate, remove and install front, remove
operating panel.

A, cover removal
First the bottom cover plate, and then the top cover, concrete steps are as follows:
1) Place the bottom cover of the jaws to the press, such as figure 3-4, (a) as shown below.
2) Open the bottom cover, shown in Figure 3- 4 (B) as shown.
3) Remove the bottom cover, shown in Figure 3- 4 (C) as shown.
4) Remove the top cover plate below the screw and install the jaws to the press, such as figure 3 - 4 (D) as
shown.
5) Open the top cover, as shown in Fig. 3- 4 (E), as shown below.
6) Remove the top cover (Figure 3- 4 (F) is shown in

20
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3 INSTALLATION AND WIRING

3-2 Al - 22 KW the following models cover removal

B, Plastic cover plate installation

To install the top cover, and then install the bottom cover, concrete steps are as follows:

1) Place the top cover on top of the claw into the chassis mounting holes at the top of.

2) Press down on the top cover of the Department, the claw into housing until the cover plate into
position.

3) Place the top cover plate of the lower mounting screw holes align with the screw.

4) Place the bottom the top of the cover of the claw into the top cover of the bottom mounting holes.

5) Press the bottom cover of the Department, the claw into housing until the cover plate into position.
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3.2 AC Drive wiring

3.2.1 AC Drive and the connection of peripherals

Power Supply &
Crcuit Breaker

Contactor

L
Input EMC Filter @ Bracking
Resistor

T {I DC Reactor
INVERTER ﬁu

ACDRIVE) ({7
( .
Ground %

(ALl-1)

Output Reactor

-

}
Output EMC Filtel‘@

i

% MOTOR

Ground
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3.2.2 AC Drive Basic Diagram

[ External brake

reserved

N
—0
3-Phase AC N\
input

resistor

Frequency
table,open
collector
outputs,
pulse sianal

0~50KHz
frequency
source

>
p
=
8
=3 All I Voltage and Program
-g 3J2 Current bl
=3 GND vy “hou mable
relav 1
s> AO 2
ER
=) Oto 10V AO1 | |
“ 0~20 mA 2 J voltageand . ¥ NGy Y output
GND V___Qutout._i Switch 4.]
Jumper
O
485+ ; @ T2C programm
485 - O T2B |able relay
Standard 485 485 RS
. O T2A

AC Drive basic Diagram
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3 INSTALLATION AND WIRING

L Tip:

The figure " ©" Main Loop Terminal, the O" The control terminal. Real-time-line boxes the main loop
section and a dashed line box to control the loop.

2 J AO for 1 analog voltage and current output select jumper. 3 J Al for 1 analog voltage, current input
select jumper.

4] Y for terminals and relay 2 select jumper (Y terminal output to the relay 2 output multiplexing the
drive signal).

7 J RS for 485 communication jumper interface, the J 7 of 2 to 3 feet short to normal communication.

3.2.3 AC Drive Terminal Configuration

Start a terminal wiring before, the user needs to remove AC Drive Cover Plate (For details, see 3.1 4
cover removal and installation) to find the frequency AC Drive is located on bottom of the main circuit terminals
and the control board on the control terminal, as the following figure 3.7 is shown below.

A. Al main circuit terminal wiring diagram

y LRI ST TlUu ]V |w
Q|w|r|o POWER MOTOR D

3.2.3 Main circuit terminal location illustration

B. Main circuit terminal Function Description:

The sub-grade Terminal name Description of function
AC Drive power supply input )
R,S, T terminal A 3-Phase 380 VAC
+,PB External Braking resistor The Braking resistor ends
U, vV,W AC Drive Output Terminal A 3-Phase AC motor
GND Ground terminal Power supply ground terminal

3-6.1 Main circuit terminal functions description

C. Control circuit terminal
A) Control circuit terminal figure:

F¥ +24V T1A T1B TIC

1|]v‘311 GHD‘X[‘}Q XS‘CO] Y‘H]I)

‘ AT2 ‘ A01 ‘ AO2 4856+ | 485 HDI T24 128 T2C

XQ‘XS‘XG

CIE‘PE

Control circuit wiring terminal figure

24
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3.2.4 AC Drive Control Terminal Description

The
Type sub-gr Terminal name Description of function
ade
+10V | Analog power supply | AC Drive internal 10 V power signal
Analog voltage / current input terminal (reference: GND)
Analog input terminal | Input Range: 0 to 10 /0 to 20 Ma (mA)
All 1 User based on need is available through the control panel
Analog (Reference: GND) on the J3 jumper to select Analog voltage or current signal
Enter input. Factory default selects the analog voltage input.
Analog input terminal
Al2 2 Input voltage range: 0 to 10 V
(Reference: GND)
GND Analog pc:\(/)ver supply Analog input and analog output of the public to end
Analog voltage and current output, and can be expressed 9
volume, you can use feature codes F 6.05 to set up its
AO1 Analog Output 1 features.
Output Range: 0to 10 VV/ 0 ~20 mA
Analog voltage/current output via aquper J 2 to select switch
Output an?log voltage outputf terminal dthatF cgr;J 6represent a 9
volume, you can use feature codes .06 to set up its
AO2 Analog Output 2 features.
Output Range: 0 to 10 V
GND Analog p(i\éver supply Analog input and analog output of public
X1 I . . .
User-programmable definition of the multi-function switch
X2 input terminal, the public port to COM, via the function
code F 5.01 ~ F 5.06 to set the function.
X3 Multifunction input When using the multi-function input terminals, you will
Digital X 4 terminals need to PW V 24 in short, short, PW terminal to X input
Enter terminal public port.
X5 Opto-coupled Isolation input
Input Impedance: 3.3 K
X6 Maximum input frequency: 50 KHz
Digital input Public to | Input voltage range: 0to 10 V
com end
Y Open collector output By F 6.02 programming defined as multi-function switch
output terminal (Public Port: CME)
Digital Opto-coupled isolated output
Output CME Y output public port Operating voltage range: 9 to 30 V
The Maximum Operating Current: 50 mA
(Y terminals and relay 2 of the same signal)
HDI high speed pulse input | Using the_high-speed pulse input port, there is alsp a negd
port to be with PW V 24. high speed pulse input is
Pulse opto-coupled isolated inputs.
Enter CcOM HDI digital input Input Impedance: 1K
public port Maximum input frequency: 50 KHz
Input voltage range: 9 V ~30 V
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The

Type sub-gr Terminal name Description of function
ade

HDO high speed pulse
Pulse output port Output high frequency pulse, can be said of 9, Frequency
Output HDO output public | Output Range: 0 to 50 KHz

CME port

T1A You can feature codes C2.03 programming defined as

multi-function relay output terminal
T1B Relay 1 T1A-T1C:normally open contacts,
Y T1B-T1C: normally closed contacts

Relay Tic 250 ACVI2 A
output 30DCV/ 1A

T2A

Relay 2 and Y is to reuse the signal through J 4 to switch

28 Relay 2 to other Ibid.

T2C

s+ | Bt
Comm 4859 differential RS-485 serial communications, to be used to achieve with
unicati 485 - - - other monitoring devices. The 485 communications, the J

Signal negative end S .
ons — 7 of 2 ~ 3-pin jumper cable is too short.
485 communications
GND )
shielded to

c) Control terminal wiring
i) Al 1 analog input terminal wiring
1 Al terminal support current and voltage of the analog signal input, through J3 jumper select
voltage input (0 to 10) V and current input (0 to 20) mA;
Al2 support voltage (0 to 10) V analog signal input.
Wiring is as follows: (Note: You can use the System provided within 10 V power, you can also use
the System external separately provided 10 V power):

+10V

Al2 10 K

Current

> \oltage
J3 jumper

All 0~10V/0~20 mA

GND

4 Analog input connection
(ii) Analog output terminal wiring
AO1 AO2, 2 Analog Output Terminal external analog tables to indicate a number of physical

quantities.
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AO1 terminal support current and voltage analog signal output by J 2 line voltage selection (0 to

10) V or current (0 to 20 mA) output.
2 AO support analog voltage signal (0 to 10) V output wiring as follows:

AO2
3
0~10V/0~20 mA > Current
AL > \oltage
GNDO——— J2 jumper

5 Analog output connection

(iii) X Digital Input-terminal wiring

The series AC Drive multifunction input terminals with full-bridge rectifier circuit. The PW X 1
~X 6 AND HDI Public terminal. Through PW terminal of the current can be current, can also be refilled.
X 1 ~X 6 with an external interface in a very flexible, in a typical wiring as follows: (Note: The external

power supply, remove the PW 24 V terminals cable)

+24V YUV Ly

+24V
PW PW
I = I O
E'»:#ZT R SRV [ﬂ R -
- S — R CEa N
Xn L K Xn K

com pJ COM O

(a) using the internal 24 \V power (b) using an external power supply

6 Multifunction input terminals dry contact connections

Source (Drain)
Using the internal power supply and the external controller for NPN and PNP-Common Emitter

output for connection method.
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(c) using the internal 24 V power source connection  (d) using the internal 24 V power drain
connection

7 Multifunction input terminals source (drain) connection

(iv)HDO digital pulse output

UV Y
T 4 T

o ] o aw

‘ HDO

EQe

e
2

1 whlE | -

(a) using the internal 24 V power (b) using an external power supply
8 digital pulse output connections

v) Y multi-function output terminal
Y multi-function output terminals can use AC Drive internal 24 V power, you can also use an

external power supply, use Y terminals, please move the jumper cap to J 4, 2 - 3 pin, wiring is as follows:

28
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(@) Using

3

1

71

3

3@ 3 1
1 mjim]q 4]
ZB’WIIIHEIII[IIM\IHV!!(
ooM|E(EE ) E N NEERD K

the internal 24V power

System

user

9 Control Board Jumper Locations Illustration
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3-1 Control Board Jumper Descriptions

Jumper Jumper Descriptions

Analog Output AO 1 voltage (0 to 10) V/Current (0 to 20) mA Output Switch
2] Jumper 1-2 short to voltage output, 2 - 3 short for current output

Analog input Al 1 voltage (0 to 10) V/Current (0 to 20) mA input Switch
3] Jumper 1-2 short to voltage input, 2 - 3 short for current input

Y terminal output or relay output switch to select jumper, 1 - 2 short to the
43 relay 2 output, 2 - 3 short for Y output

485 RS communication jumper, please confirm J 7, paragraphs 2 and 3 PIN
7] has been short

30
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Chapter 4:0PERATION OF AC DRIVE AND BASIC RUNNING

4.1 Key Functions Description

LED keyboard, the inverter run control, parameter settings, the display of the main unit. Al series AC
Drive in addition to the standard LED keyboard, with optional with adjustable potentiometer of the keyboard,

see figure 2.4. Keyboard form factor as shown in Figure 4-1, to live a keyboard for example).
4-1 LED keyboard display unit schematic

Press the key function description

The frequency AC Drive LED Keyboard Has 8 press the key, the function defined as follows table 4-1.
4-1 Press the key to indicate

Press the key Press the key

to e Description

The level of the menu entry or exit: press the key to enter feature code

FHEHEET Programming editing, press again to the programming key, return to previous state

To
DATA/ENTER access/data Go to the next level of the menu or the data confirm
Confirm
uP A Incremental Data or a function of the incremental

DOWN v Countdown | Data or a function of the declining

To modify a parameter, it is used to select data bits
SHIFT > Shift The shut-down or run the display interface, can be used to cycle
through the display parameters

From the operator panel control mode,
used to run the operation When the AC Drive is
When it is not running, press this key | running and at the same
can be used to stop operation; the failed | time press the RUN STOP
STOP/RST stop/reset state, can be used to reset the key | and two keys, the AC
features of the feature codes F 7.02 | Drive free downtime

constraints

QUICK/JOG Shortcut/jog | Press the down, and click the Run, release point back to the front

RUN Run
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4.2 Keypad LED Description

AC Drive LED operating panel with 5 bit 8 LED digital tube, 3 units, 4 of the status indicator. As shown
in Figure 4-1. LED digital managed to display the Set Frequency, Output Frequency Range, such as monitoring
data, as well as alarm code, and so on. 3 unit’s indicator combinations can display 5 of the units. Status and in
light of the following table 4-2.

4-2 Light Function Description Table

Mark Light Meaning
RUN Running lights E#n-tlme, when the machine is shut down
Both positive and L ] L
Status FWD negative turn indicator It is time to fight, when reversing light
light - - Terminal Control AC Drive start/stop
REMOT Terminal control light lights when
ALARM Ma'f””"ﬂ%”h:”d'cator AC DRIVE FAULT WARNING LIGHT
Frequency Unit:
Hz Frequency indicator then blinking, the current frequency
setting value.
Light is on, the current frequency value.
A Current Indicator Current unit indicator
o \% \oltage indicator \oltage indicator unit
unit light __
RPM indicator:
RPM Speed Indicator When blinking, the current speed setting.
Light is on, the current speed value.
100 Sub-unit instructions:
per cent 100 sub-than light \s/(\e/tr:ienng blinking, the current parameter
Light is on, the current parameters.

4.3 Basic Motor parameters And Simple Running

Select the No Sense vector control operation mode, the AC Drive before it is run, you must enter the
exact motor nameplate parameters, Al series AC Drive whereby the plate parameters match standard motor
parameters, vector control of motor parameters are highly dependent on, you want to get a good control
performance, must have the control of the motor parameters accurately.

Motor parameters self-learning steps are as follows:

1) First Run command path selection (A1.01) to select a keyboard command path.

2) And then press motor actual parameters enter the following Feature Codes: A2.01: power rating of the
motor; A2.02: Motor Rated Frequency; A2.03: Motor rated speed; A2.04: Motor rated voltage; A2.05: Motor
rated current.

3) Then set A1.17 = 1 or 2, press the Run button to start motor parameters self-learning. Detailed motor
parameters self-learning process please reference feature codes A1.17.

32

ANGEL INDUSTRIAL INSTRUMENTATION,SURAT ANGEL AC DRIVE - Al Quick Start Guide



3 INSTALLATION AND WIRING

Drive Self-learning will automatically calculate the motor of the following parameters: A2.06: Motor
stator resistance; A2.07: motor rotor resistance; A2.08: Motor, rotor inductance; A2.09: Motor, rotor interactions;

A2.10: Motor no-load current. Finally complete motor parameters self-learning.

< Note:
The motor parameters to customize the process used in turn the whole time, it is necessary to

disconnect the motor load, otherwise, a self-learning the motor parameters might not be correct.

4.4 Frequency AC Drive of the various status

4.4.1. The power-up initialization status

Frequency AC Drive power-on process, the system first initializes, LED appears as "Al. Such

initialization is complete, drive is in standby state.
4.4.2. Motor parameters self-learning status

For details, please reference feature codes A1.17 for more detailed instructions.
4.4.3 Stop status

In downtime or running, you can display more than one status parameter. The Feature Code D1.03
(operating parameters), D1.04 (shut-down) press 2 to select whether the parameter shows that define see D1.03
and D1.04 feature codes.

In the downtime, there are 9 stop state parameters can choose whether or not to display, are as follows:
frequency, bus voltage, switch input status, open collector output status, PID set, PID feedback, analog input Al
1 voltage, analog input Al 2 voltage, multi-segment speed current number of segments, and whether or not to
display the feature code D1.04 press (translated into 2 to select, and press the key to switch between the selected
parameters.

4.4.4. Running

In the running state, a total of 15 state parameters can choose whether or not to display, are as follows:
operating frequency, frequency, bus voltage, output voltage, output current, output speed, output power, output
torque, PID set, PID feedback, switch input status, open collector output status, analog input Al 1 voltage, analog

input Al 2 voltage, multi-segment speed current number of segments, and whether or not to display the feature

code F 7.03 per (into 2 to select, and press the key to switch the selected parameters. »
4. 4.5 fault status
Al series AC Drive provides a variety of error messages see Al series AC Drive fault and its response.
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Chapter 5: PARAMETER LIST

5.1 Features quick reference table

Al- Basic features

Fée(l)téjge Name Setting range sF:t(::r?g?s/ Change ni?:;l;r
0: Open Loop Vector Control
AL00 Corgr‘l" ':’.'eth"d 1: V/F Control 1 * 0.
election 2: Torque Control
0: Digital Operator
ALOL Run Command 1: Digital Input Terminals 0 - 1
' Selection 2:MEMOBUS/MODBUS ’
Communications
0: Digital Operator
1: Analog Input Terminals All
2: Analog Input Terminals Al2
AL02 Frequency 3: High Speed Pulse Set 0 * 2
’ Reference Selection | 4: Multi Step Speed Settings )
5: PID Control Setting
6:MEMOBUS/MODBUS
Communications
0:Analog Al1 Set
AL.03 F’eq“egcly St"“":ez 1:Ana|og AI2 Set 0 * 3.
elec 2:High Speed Pulse Set
O:Relative To The Maximum
Al1.04 FreqLIJ?er}c?/ iourceZ Frequency 0 * 4.
eterence 1:Relative Frequency Source
0:Frequency Sourcel
1:Frequency Source2
2:Frequency Sourcel + Frequency
Source2
3:Frequency Sourcel
Frequency Source An(_j Frequency Source2
Al1.05 Combination Switch 0 * 5.
4:(FrequencySourcel)and
(FrequencySourcel+Frequency
Source?2) by Xnterminal Switch
5:(FrequencySource2)and
(FrequencySourcel+Frequency
source2) By Xnterminal Switch
Maximum Output *
AL.06 Frequency 10.00~600.00 Hz 5000 HZ 6.
AL07 Upperl_'?;fﬂ”ency AL.08~AL.06 50.00 HZ * 7.
AL.08 L°We’|_mct‘“e”°y 0.00 ~AL.07 0.00 HZ * 8.
AL.09 Keypad Reference | ) 1,_a4 gg 50.00 HZ * 9.
Frequency
Al.10 Acceleration Time 0.1 -3600.0 sec 10.0 10.
Alll Deceleration Time 0.1 -3600.0 sec 10.0 * 11.
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Feature - Factory Serial
Code A2 SRl R settings Ehange number
Running Direction 0:Forward
A112 Sobction 1:Reverse 0 * 12.
2: The prohibition on Reverse
Carrier Frequency _ Depend On N
Al.13 Setting 1.0~15.0 kHz Model 13.
Carrier 0: PWM Mode 1
Al.l4 Frequency Mode 1: PWM Mode 2 0 * 14.
Selection 2: PWM Mode 3
0:Valid, Save UP/DOWN Value
When Power Off
1:Valid, Do Not Save UP/DOWN
Al.15 UP/DOWN Setting Value When Power Off 0 * 15.
2: Invalid
3: Valid During running, Clear
When Stop.
0:Disable
AL16 AR Feature 1:Enable All Time 1 * 16.
2:Disable During Deceleration
0: no action
AL17 MOX’JtE?Lmeters 1:Rotation Auto tuning 0 * 17.
9 2: Static Auto tuning
0: no action
Al.18 Restore Parameters 1:Restore Factory Settings 0 * 18.
2:Clear Fault Records
A2- Motor Parameters
Feature - Factory Serial
Code Name Setting range settings Change P
AC DRIVE 0: Heavy Duty Depend On *
A2.00 MODEL 1: Normal Duty Model 1.
N Depend On *
A201 Motor Rated Power 0.4-900.0 KW Model 2.
A2.02 Motor Rated 0.0~AL06 50.00 Hz * 21.
Frequency
N Depend On *
A2.03 Motor Rated Speed 0~36,000 RPM Model 22.
N Depend On *
A2.04 Motor Rated \Voltage 0~460V Model 2.
Depend On *
A2.05 Motor rated current 0.1-20000A Model 24.
A2.06 Motor Stator 0.001~65.535 Q Depend On * 25,
Resistance Model
A2.07 Motor Rotor 0.001~65.535 Q Depend On * 26.
Resistance Model
Motor Leakage } Depend On -
A2.08 Inductance 0.1-553.5 mH Model 27.
Motor Mutual } Depend On *
A2.09 Inductance 0.1-553.5 mH Model 28.
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Feature - Factory Serial
Code Name Setting range settings Change TR
A2.10 Motor No-load 0.01~ 6000.00 A Depend On - 29,
current Model
A2.11 Reserved 30.
B1- Start/Stop control
Feature - Factory Serial
Code Name Setting range settings Change TR
0: Start Directly
b1.00 Start Mode 1: DC braking And Start 0 * 31.
2: Speed Tracking And Start
b1.01 Starting frequency 0.00~10.00 Hz 0.00Hz * 32.
Hold Time Of
b1.02 Starting Frequency | 0.0~50.0 sec 0.0s * 33.
DC Braking Current _
b1.03 Before Start 0.0~150.0 % 0.0% * 34.
DC Braking Time " %
b1.04 Before Start 0.0~50.0 sec 0.0s 35.
0:Decelerationeration To STOP -
b1.05 Stop Mode 1-Coast To STOP 0 36.
Starting Frequency _
b1.06 Of DC Braking 0.0~A1.06 0.00Hz * 37.
Waiting Time Before "
b1.07 DC Braking 0.0~50.0 sec 0.0s * 38.
brog | DCBrakingCurrent |44 1500 0.0% * 39,
brog | DCBrakingTime |44 go 0 sec 0.0s * 40.
Dead Time Of
b1.10 FWD/REV 0.0~3600.0 sec 0.0s * 41.
Restart After Power | 0:Disabled
b1.11 Off 1:Enabled 0 - 2.
B2- \ector Control Parameters
Feature : Factory Serial
Code Name Setting range settings Change NS
ASR Proportional N
b2.00 Gain Kpl 0~100 20 * 43.
baoy | ASRIMEGAITIME | 011010,008 0.50s * 44,
ASR Switching _
b2.02 Pointl 0.00 Hz~b2.05 5.00 Hz * 45.
ASR Proportional N
b2.03 GainKp2 0~100 25 * 46.
36
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Feature - Factory Serial
Code Name Setting range settings Change TR
b2o4 | ASR '”ﬁ?zra' Time | 0,01t010.00 s 1.00s * a7,
b2.05 ASR Switching | ) 55 A1 .06 10.00 Hz * 48.
Point2
Slip Compensation .
b2.06 rate OF VC 50~200 % 100% * 49,
b2o7 | SiiP C‘)Tr?npqznsa“o” 0.00~0.100s 0.001s * 50.
b2.08 Torque Upper Limit | 0.0~200.0 % 15.0% * 51.
0: keypad (b2.10)
1: Analog All
Torque Setting 2: Analog Al 2 -
b2.09 Source 3:High Speed Pulse HDI 0 52.
4:Multi-step Speed
5: Communication
Keypad Torque B
b2.10 Setting - 200.0 %~200.0 % 50.0 % * 53.
0: keypad (A1.07)
1: Analog All
Upper Frequency 2: Analog Al 2 .
b211 Setting Source 3:High Speed Pulse HDI 0 54.
4:Multi-step Speed
5: Communication
Upper Limit _ -
b2.12 Frequency 0.00 Hz~A1.06 50.00 Hz 55.
b2.13 Reserved * 56.
B3- V/F Control parameters
Feature : Factory Serial
Code Name Setting range settings Change P
0: linear Curve
b3.00 V/F Curve Selection | 1: Square Curve 0 * 57.
2:Multi-Point V/F Curve
b3.01 V/F frequencyl 0.00 Hz~b3.03 0.00 Hz * 58.
b3.02 V/F Voltagel 0.0%~100.0% 0.0 % * 59.
b3.03 V/F frequency?2 b3.01~b3.05 0.00 Hz * 60.
b3.04 V/F Voltage2 0.0 %~100.0% 0.0 % * 61.
b3.05 VIF frequency3 b3.05~A2.02 0.00 Hz * 62.
b3.06 V/F\Voltage3 0.0%T0100.0 % 0.0 % * 63.
b3o7 | SHP C‘:_’}‘rfﬁtnsa“o" 0.0 %T0200.0 % 00% 64.
Torque Boost 0.0:(automatic) o N
b3.08 0.1% 1030.0% 0.0 % 65.
Torque Boost 0.0to50.0% o *
b3.09 Cut-off (Motor Rated Frequency) 20.00% 66.
Auto Energy Saving | 0: Disabled
b3.10 selection 1: Enabled 0 * 67.
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Feature - Factory Serial
Code Name Setting range settings Change TR
Low-frequency
b3.11 Threshold OF | 4 ;49 2 * 68.
Restraining
Oscillation
High-frequency
Threshold Of
b3.12 Restraining 0~100 0 * 69.
Oscillation
Boundary of
b3.13 restraining 0.0~B2.03 30 « 70.
oscillation
C1- Input Terminal
Feature . Factory Serial
Code Name Setting range settings Change P
0:2-Wire Control Mode 1
FWD/REV Control 1:2-Wire Control Mode 2 -
c1.00 Mode 2:3-Wire Control Mode 1 0 .
3:3-Wire Control Mode 2
X 1 Terminal 0:No function *
cL01 Function 1:Forward Run 1 2.
X 2 Terminal 2:Reverse Run .
€102 Function 3:3-Wire Control 4 7.
X 3 Terminal 4:JOG Forward
103 Function 5:JOG Reverse 7 * 4.
X 4 Terminal 6: Coast To STOP
C1.04 Function 7:Fault Reset 0 * 5.
X 5 Terminal 8:External fault input
C1.05 Function 9:Frequency increment (UP) 0 * 76.
10:Frequency decrement (DOWN)
11:Clear UP/DOWN Frequency
12:Multi-step Speed Refrencel
13:Multi-step Speed Refrence2
14:Multi-step Speed Refrence3
15:Multi-step Speed Refrence4
16:ACC/DEC time selectionl
17:ACC/DEC time selection2
X 6 Terminal 18:Pause PID
C1.06 E ertr_nlna 19:The frequency (RF) pause (the 0 * 77.
unction current frequency)
20:frequency reset (return to center
frequency)
21: Deceleration prohibition
22: Torque control prohibited
23: Frequency increase or decrease
temporarily set clear
24: Frequency source switch
25-31:reserved
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Fge(l)tg;e Name Setting range Eéirﬁg Change ni?:;l;r
C1.07 ON-OFF Filter Time | 1to 10 5 * 78.
c1.08 UP/CDhOWN SeUiNg | (01 Hafs ~50.00 Hals 0.50 Ha/s * 79.
ange Rate
C1.09 Al 1 lower Limit -10.00 VV~10.00 V 0.00V * 80.
Al 1 lower Limit
C1.10 corresponding - 100.0%~100.0 % 0.0% * 81.
setting
C1.11 Al 1 upper Limit -10.00 VV~10.00 V 10.00V * 82.
Al1 upper Limit
Cl.12 corresponding -100.0%-100.0 % 100.0% * 83.
setting
C1.13 AILFilter Time | 6 55510005 0.10s * 84.
Constant
C1.14 Al 2 lower Limit 0.00 V~10.00 V 0.00vV * 85.
Al 2 lower Limit
Cl.15 corresponding -100.0%~100.0% 0.0% * 86.
setting
C1.16 Al 2 upper Limit 0.00 V~10.00 V 10.00V * 87.
AI2 upper Limit
C1.17 corresponding - 100.0%~100.0 % 100.0% * 88.
setting
cL18 Al2Filier Tme 1 0,005-10.00s 0.10s * 89,
C1.19 HDI lower Limit 0.00 KHz~50.00 KHz 0.00KHz * 90.
HDI lower Limit
C1.20 corresponding - 100.0%~100.0 % 0.0% * 91.
setting
Cl21 HDI upper Limit 0.00 KHz~50.00 KHz 10.00KHz * 92.
HDI upper Limit
C1.22 corresponding - 100.0%~-100.0% 100.0% * 93.
setting
Cc1.23 HD! Filter Time | 4 50-10.00 0.10s * 94,
Constant
Cl.24 Reserved 95.
C1.25 Reserved 96.
C2- Group 6 output Terminal:
Féztgge Name Setting range E;i:gg Change ni?':ti:r
. 0: High Speed Pulse Output
C2.00 HDO Selection 1: ON-OFF output 0 * 97.
HDO ON-OFF 0:No output *
c2.01 Output Selection 1:Running 0 9.
C2.02 Relay 2 Output 2:Run Forward 1 N 99.

Selection

3: AM motor is to go running
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Feature . Factory Serial
Code Name Setting range settings Change VT
4: Run Forward
5: Fault output
6: FDT Reached
Relay 1 Output 7: Frequency Reach -
€2.03 Selection 8: Zero Speed Running 3 100
9: Upper Frequency Reached
10: Lower Frequency Reached
11: 11-20:reserved
C2.04 HDO Fuljctlon O Running Frequency 0 - 101
Selection 1: Reference Frequency
AO1 Function 2: Running Speed
€205 Selection 3: Output Current 1 * 102
4: Output Voltage
5: Output Power
AO2 Function 6: Output Torque .
c2.06 Selection 7: All Voltage 2 103
8: Al2 \Wltage
9- 10:reserved
C2.07 AO1 Lower Limit 0.0%~100.0% 0.0% * 104.
AO1 Lower Limit *
C2.08 Corresponding Output 0.00V ~10.00V 0.00v 105.
C2.09 AO1 Upper Limit 0.0% ~100.0 % 100.0% * 106.
— *
C2.10 AOL Upper Limit 1 551/ 19,00V 10.00V 107.
Corresponding Output
C2.11 AO2 Lower Limit 0.0%~100.0 % 0.0% * 108.
1 1 *
c2.12 AO2 Lower Limit | g g\, 10,09 v/ 0.00V 109.
Corresponding Output
C2.13 AO2 Upper Limit 0.0%~100.0 % 100.0% * 110.
AO2 Upper Limit N *
C2.14 Corresponding Output 0.00V ~10.00 V 10.00V 111.
C2.15 HDO Lower Limit 0.0%~100.0 % 0.0% * 112.
H 1 *
C2.16 HDO Lower Limit | 45 _ 50 00 KHz 0.00KHz 113.
Corresponding Output
C2.17 HDO Upper Limit 0.00%~100.0 % 100.0% * 114.
H i *
Cc2.18 HDO Upper Limit |5 45 _ 50 00 kHz 50.00KHz 115.
Corresponding Output
D1- Keyboard and display
Feature . Factory Serial
Code Name Setting range settings Change TIEED
d1.00 User Password 0~ 65,535 0 * 116.
0: Display Status Switching
d1.01 FQU ﬁéﬁﬁjsoeic'fa 1: FWD/REV Switching 0 * 117.
2: Clear UP/DOWN Setting
40
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Feature
Code

Name

Setting range

Factory

settings At

Serial
number

d1.02

STOP/RST Key
Function Selection

0: Valid When Keypad Control(A1.01
:O)

1: Valid When Keypad Or Terminal
Control(A1.01 =0 Or 1)

2:Valid When Keypad Or
Communication Control(A1.01 =0 Or
2)

3: Always Valid

118.

d1.03

Running Status
Displays Selection 1

0~0 X FFFF

BIT 0: Running Frequency
BIT 1: Reference Frequency
BIT 2: DC Bus \Woltage

BIT 3: Output Voltage

BIT 4: Output Current

BIT 5: Rotation Speed

BIT 6: Output Power

BIT 7: Output Torque

8 BIT: PID Preset

9 BIT: PID Feedback

10 BIT: Input Terminal Status
11 BIT: Output Terminal Status
12 BIT: All value

13 BIT: Al2 value

14 BIT: Multi Step

15 BIT: Reserved

0xFF *

119.

d1.04

Running Status
Displays Selection 2

1~0 X FFFF

BIT 0: Reference Frequency
BIT 1: DC Bus \Voltage

BIT 2: Input Terminal Status
BIT 3: Output Terminal Status
BIT4: PID Preset

BIT5: PID Feedback

BIT 6: Al1 Value

BIT 7: Al2 Value

BIT8: Multi Step

BIT 9~15:reserved

0xFF *

120.

d1.05

Coefficient Of
Rotation Speed

0.1~999.9 %

Actual Mechanical speed =120 *
Output  Frequency * d1.05 / Number
Of Poles Of Motor

100.0 % *

121.

d1.06

Rectify Module
Temperature

0~100.0° C

122.

d1.07

Inverter Module
Temperature

0~100.0° C

123.

d1.08

Software version

124.

d1.09

The accumulated
Run Time

0~65,535 H

125.
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D2-Group accessibility features

Feature - Factory Serial
Code Name Setting range settings Change TR
d2.00 JOG Reference 0.00~A1.07 5.00 Hz * 126.
@01 | 9C ATCiCrfl'eera“O” 0.1 -3600.0 Sec 20005 * 127.
d2.02 106 Dﬁicrf]fra“o" 0.1 -3600.0 sec 20.00s * 128.
d2.03 Acceleration Time 1 | 0.1-3600.0 sec 20.00 s * 129.
d2.04 Deceleration Time 1 | 0.1 -3600.0 sec 20.00 s * 130.
d2.05 Acceleration Time 2 | 0.1-3600.0 sec 20.00 s * 131
d2.06 Deceleration Time 2 | 0.1 -3600.0 sec 20.00 s * 132.
d2.07 Acceleration Time 3 | 0.1-3600.0 sec 20.00 s * 133.
d2.08 Deceleration Time 3 | 0.1 -3600.0 sec 20.00s * 134.
d2.09 Skip Frequency 1 0.00~ Al1.07 0.00Hz * 135.
d2.10 Skip Frequency 2 0.00~ Al1.07 0.00Hz * 136.
d2.11 Traverse Amplitude | 0.0~100.0 % 0.0% * 137.
d2.12 Jitter Frequency 0.0 t0 50.0 0.0% * 138.
d2.13 Rise Time Of 0.1 -3600.0 sec 5.0s * 139,
Traverse
d2.14 Fall Time Of 0.1 -3600.0 sec 5.0s * 140.
Traverse
d2.15 FDT Level 0.00~ A1.07 50.00Hz * 141.
d2.16 FDT Lag 0.0~100.0% 5.0% * 142.
Frequency Arrive _ o - 0 .
d2.17 Detecting Rang 0.0~100.0%(maximum frequency) 0.0% 143.
0: The following frequency
s | SO | 1 sup 1 R
q Y- | 2: zero Speed running
. 0: The modulation is invalid
d2.19 The modulation to 1: The modulation effective 1 * 145.
d2.20 Droop Control 0.00 to 50.00 Hz 0.00Hz * 146.
Brake Threshold o 0
d2.21 Voltage 115.0-140.0% 125.0 % * 147.
d2.22 Reserved * 148.
. 0:Auto Stop Mode
d2.23 Cooling Fan Control 1:Always Working 0 * 149.
D3-Group protection and fault
Feature . Factory Serial
Code Name Setting range settings Change Pt
0: Disabled
d3.00 Mol:t;?cr)t(e)é/t?gLoad 1:General Motors 2 * 150.
2:Variable Speed Motor
Motor Overload 20.0% ~ 120.0%(Motor Rated o "
d3.01 Protection Current Current) 100.0% 151
Momentary stop 0: Disables
d3.02 clock function 1: Allow 0 " 152
d3.03 Threshold Of 70.0-110.0 %(standard bus voltage) 80.0 % * 153.
42
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Fatgge Name Setting range E;ﬁﬁg Change ni?;';l;r
Trip-Free
d30s4 | DecreaseRaeOf | 450 a107 0.00 Hz * 154,
Trip-Free
Input Phase-Failure | 0: Disables N
d3.05 Protection 1: Enable 1 155.
Output .
43.06 Phase-Failure | 0: Disables 1 * 156.
. 1: Enable
Protection
Over-\oltage Stall 0: Disables -
d3.07 Protection 1: Enable 1 157.
430 | Over-VoltageStall | .5 1000, 120% * 158.
Protection Point
Auto Current
d3.09 Limiting Threshold 100~200% 120% * 159.
Frequency Decrease
d3.10 Rate When Current | 0.00~50.00Hz/s 10.00Hz/s * 160.
Limiting
Auto Current 0: Enable N
d3.11 Limiting Selection 1:Disabled When Constant Speed 0 161.
Automatic Reset ~ *
d3.12 Count 0-~3 0 162.
Automatic Reset
d3.13 Interval Time 0.1~100.0s 10s * 163.
Settings
Third Latest Fault 0: No Fault
d3.14 Type 1: IGBT Ph U Fault : 164.
Second Latest Fault | 2: IGBT Ph V Fault --
d3.15 Type 3: IGBT Ph W Fault o 165.
4: Over Current When Acceleration --
5: Over Current When Deceleration
6:Over Current When Constant
Speed Running
7: Over Voltage When Acceleration
8: Over Voltage When Deceleration
9: Over Voltage When Constant
Speed Running
10: DC Bus Under \oltage
11: Motor Overload
12: Inverter Overload
d3.16 Latest Fault Type 13:Input Phase Failure o 166.
14: Output Phase Failure
15:Rectifier Overheat
16: IGBT Overheat
17:External Fault
18:Communication Fault
19:Current Detection Fault
20:Autotuning Fault
21: EEPROM Fault
22:PID Feedback Fault
23:Brake Unit Fault
24:reserved
d3.17 Output frequency At -- a 167.

ANGEL INDUSTRIAL INSTRUMENTATION,SURAT ANGEL AC DRIVE

— Al Quick Start Guide




5 PARAMETER LIST

Feature - Factory Serial
Code Name Setting range settings Change P
Current Fault
Output Current At --
d3.18 Current Fault i 168.
DC Bus Woltage At --
d3.19 Current Fault i 169.
Input Terminal --
d3.20 Status Current Fault ; 170.
Output Terminal --
ds.21 Status Current Fault : 17t
E1-Group process PID features
Feature - Factory Serial
Code Name Setting range settings Change P
0: Keypad
1: Al
PID Preset Source 2:Al2 «
E1.00 Selection 3: HDI 0 172.
4:Multi-step
0/~ 0,
E101 Keypad PID 0.0%~100.0% 0.0% - 173,
Preset
0: All
PID Feedback 1: AI2 N
E1.02 Source Selection 2: All + AI2 0 174.
3: Communication
PID Output 0: Positive N
E1.03 Characteristic 1: Negative 0 175.
E1.04 Pmp‘”?}g:)a' Gain | 5.00~100.00 0.10 * 176.
E1.05 Integral time (Ti) 0.01t010.00s 0.10s * 177.
E1.06 D'ﬁere("Tt(';' Time 1 5,00t10.0 0.00s * 178.
E1.07 Sampling Cycle (T) | 0.01~100.00s 0.10s * 179.
E1.08 Bias Limit 0.0~100.0% 0.0% * 180.
Feedback Lost _ o o *
E1.09 Detecting Value 0.0~100.0% 0.0% 181.
Feedback Lost . -
E1.10 Detection Time 0.0~3600.0s 1.0s 182.
E2-Group More Speed
Feature . Factory Serial
Code Name Setting range settings Change D
Multi  Step Speed | O 0 N *
E2.00 Frequency 0 100.0%~100.0 % 0.0 % 183.
Multi  Step Speed _
E2.01 Frequency 1 - 100.0%~100.0 % 0.0 % * 184.
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Feature . Factory Serial
Code Name Setting range settings Change D
E2.02 mg&eng"g Speed | _100.09%~100.0 % 0.0% * 185.
E2.03 E’lﬁff& eni‘;eg Speed | _100.09%~100.0 % 0.0% * 186.
E2.04 m(']tl']eni’;eg Speed | _100.09%~100.0 % 0.0% * 187.
E2.05 m('ltl']eni’;eg Speed | _100.09%~100.0 % 0.0% * 188.
E2.06 E/::(';L'leni’;eg Speed | _100.09%~100.0 % 0.0% * 189.
£2.07 M:(';L'leni;eg Speed | 100.0%~100.0 % 0.0% * 190.
E2.08 E’::(';L'leni;eg Speed | 100.0%~100.0 % 0.0% * 191,
E2.09 E’:g(';&eni;eg Speed | _100.09%~100.0 % 0.0% * 192.
210 | Multi Step Speed |46 000 100,00 0.0% * 103,
Frequency 10
211 | Multi Step Speed | 4164 000 100,09 0.0% * 194,
Frequency 11
212 | Multi Step Speed | 4164 000 100,09 0.0% * 195.
Frequency 12
213 | Multi Step “Speed | 4164 000 100,09 0.0% * 196.
Frequency 13
E214 | Multi Step Speed |46 000 100,00 0.0% * 197,
Frequency 14
Multi  Step  Speed o N N
E215 | fecuency 15 - 100.0%~100.0 % 00% * 198,
E2.16 1st speed time 0.1 -3600.0 sec 0.0 199.
E2.17 | 2stspeed time 0.1 -3600.0 sec 0.0 120.
E2.18 3st speed time 0.1 -3600.0 sec 0.0 121
E2.19 4st speed time 0.1 -3600.0 sec 0.0 122.
E2.20 5st speed time 0.1 -3600.0 sec 0.0 123.
E2.21 6st speed time 0.1 -3600.0 sec 0.0 124.
E2 22 7st speed time 0.1 -3600.0 sec 0.0 125.
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Fé?)tgge Name Setting range E;%tgg Change ni?rr\i;gr
E2.23 8% speed time 0.1 -3600.0 sec 0.0 126.
E2.24 9% speed time 0.1 -3600.0 sec 0.0 127.
E2.25 10" speed time 0.1 -3600.0 sec 0.0 128.
E2.26 11 speed time 0.1 -3600.0 sec 0.0 129.
E2.27 12% speed time 0.1 -3600.0 sec 0.0 130.
E2.28 13% speed time 0.1 -3600.0 sec 0.0 131
E2.29 14% speed time 0.1 -3600.0 sec 0.0 132.
E2.30 15" speed time 0.1 -3600.0 sec 0.0 133.
E2.31 16% speed time 0.1 -3600.0 sec 0.0 134,
0: stop after one cycle
E2.32 simple plc mode ;EZS?nLai;Zﬁquency 0 135.
2: circular run
simple plc O resta_rt from step 0
E2.33 restart selection ;Lt.e(;ontlnue from paused 0 136.
E234 | time unit 0rsec 0 137.
46
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F1- Group Communication Parameters

Feature - Factory Serial
Code Name Setting range settings Change TR
F1.00 Local Address 0~247, 0 Stands For The Broadcast 1 N 290.
Address
0: 1200 BPS
1: 2400 BPS
. 2: 4800 BPS .
F1.01 Baud Rate Selection 3 9600 BPS 3 221.
4:19,200 BPS
5: 38,400 BPS
0: No parity (N, 8, 1)for RTU
1: Parity (E, 8, 1)for RTU
2: Parity (O, 8, 1)for RTU -
F1.02 Data Format 3: No parity (N, 8,2)for RTU 0 222.
4: Parity (E, 8,2)for RTU
5: Parity (O, 8,2)for RTU
F1.03 Communication | 4 _ 5qms 5ms * 223,
Delay Time
Communication 0.0(invalid) N
F1.04 Timeout Delay | 0.1~100.0 0.0s 224.
0: Alarm And Cost To Stop
1: No Alarm And Continue To Run
Communication 2: No Alarm But Stop According To
F1.05 Error Action B1.05 1 * 225.
3:: No Alarm But Stop According
To B1.05
0: Reference Not saved When
. Power Off
F1.06 Response Action 1: Reference saved When Power 0 * 226.
Off
H1- reserved function group
Feature . Factory Chan Serial
Code NS S TR settings ge number
H1.00 Reserved
L1-Group Factory parameters
Feature . Factory Chan Serial
Code NENS SHHIEIENEE settings ge number
L1.00 Factory passwords 0 ~65,535 *
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Chapter 6:PARAMETER IN DETAIL

6.1 Basic Parameter Group (Al group)

‘ A1.00 ‘ Control Method Selection 0to2

0. Open loop Vector Control: It is widely used for the application which requires high
Torque at low speed, high speed accuracy, and quicker dynamic response, such as
Machine tool, injection molding machine, centrifugal machine and wire-drawing machine,
Etc.

1. VIF Control: It is suitable for general purpose application such as pumps, fans etc.

2. Torque Control: It is suitable for the application with low accuracy torque control, such
as wired-drawing.

Notice:
[I1>the auto tuning of motor parameters must be accomplished properly If you use the sensor less vector

control mode or Torque control mode. How to auto tuning of motor parameters (A2 Group) should be
adjusted.

[1>In order to achieve better control characteristic, the parameters of vector control (B2 Group) should
be adjusted.

‘ Al1.01 ‘ Run Command Selection 0to2

The control commands of inverter include: start, stop, forward run, reverse run, jog, and fault

Reset and so on.

0: Keypad (LED extinguished)

Both RUN and STOP/RST key are used for running command control. If Multifunction key QUICK/JOG is set
as FWD/REYV switching function (P7.03 is set to be 1), it will be used to change the rotating orientation.

In running status, pressing RUN and STOP/RST in the same time will cause the inverter coast to stop.

1: Terminal (LED flickering)
The operation, including forward run, reverse run, forward jog, reverse jog etc. can be controlled by
multifunctional input terminals.

2: Communication (LED lights on)
The operation of inverter can be controlled by host through communication.

A1.02 Frequency Reference Selection 0~6
0: Keypad: Please refer to description of P0.06

1: A1l

2: AlI2

The reference frequency is set by analog input. All is -10V~10V voltage input terminal, while Al2 is 0~10V/0
(4) ~20mA, which can be selected by J16. When Al2 is selected to be 0~20mA, which corresponds with 5V.
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3: HDI

The reference frequency is set by high speed pulse input. Pulse specification: pulse voltage range 15~30V, and
pulse frequency range 0.0~50.0 kHz. 100% of the setting impulse corresponds with maximal frequency, while
-100% corresponds with minus maximal frequency.

4. Multi-step speed

The reference frequency is determined by C1 and E2 group. The selection of steps is determined by combination
of multi-step speed terminals.

5.PID

The reference frequency is the result of PID adjustment. For details, please refer to description of E1 group.

6. Communication

The reference frequency is set through RS485. For details, please refer to Mod bus protocol in Chapter 8.

A1.03 Frequency B command source 0~2

0  Analog Al 1 set
1 Analog Al 2 set
2 high speed pulse HDI

A1.04 Scale of frequency B command 0~1
0 : Relative to the maximum frequency

Frequency source 2 Analog for a given channel is in the maximum output frequency (fmax) is used as a
reference, they are given the analog voltage DC 0 ~10 V corresponding 0 ~fmax Hz or to be given a
high speed pulse 0 ~50.0 KHz corresponds to 0 ~fmax Hz.

1 :Relative to frequency source 1
Frequency source 2 Analog for a given channel is a frequency source 1 as a reference, they are given
the analog voltage DC 0 ~10 V or given a high speed pulse 0 ~50.0 KHz corresponds to 0 ~ frequency

source 1 for a given frequency.

A1.05 Frequency Source combination 0~5

Select the frequency source combinations.
0 :frequency source 1
Only frequency source 1 is valid, the frequency source 2 does not work.
1 :frequency source 2
Only frequency source 2 is valid, the frequency source 1 does not work.
2 :frequency source 1 + frequency source 2
Frequency source 1 and the frequency source 2 as a frequency.
3 :frequency source 1 and the frequency source 2 switch
The frequency source 1 and frequency source 2 to switch. When a trigger signal Xn effective, the
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frequency source 1 is forced to switch to frequency source 2.

4 (frequency source 1) and (frequency source 1 + frequency source 2) by Xn terminal switch
When a trigger signals Xn when it is effective, the frequency source 1 has been forced to switch to
frequency source 1 + frequency source 2 and the frequency.

5 (frequency source 2 ) and (frequency source 1 + frequency source 2) by Xn terminal switch
When a trigger signal Xn effective, the frequency source 2 is forced to switch to frequency source 1 +

frequency source 2 and the frequency.

A1.06 Maximum Output Frequency 10.00 ~ 600.00 Hz

L Running Low Frequency to the maximum
A1.07 Runafrequency limit output frequency
A1.08 Running Low Frequency 0.00 Hz ~run frequency limit

0.00 Hz ~the maximum frequency (50.00

Al1.09 Keyboard set frequency Hz

The maximum output frequency is frequency AC Drive allows for the output of the highest frequency, it is
the frequency setting of the Foundation, and the slow pace of infrastructure.

Run a frequency limit the AC Drive output frequency of the upper limit value, the value should be less than
or equal to the maximum output frequency.

Running Low Frequency, the inverter output frequency of the low limit value. When the set frequency
below the lower frequency, the following frequency.

Maximum Output Frequency = upper bound frequency = low frequency.

The frequency is the frequency to be selected as the keyboard settings, the function code value for
frequency of the frequency set initial values.

A1.10  Acceleration time 1 0.1-3600.0s

Al.11  Deceleration time 1 0.1-3600.0s

Acceleration time: the AC Drive from 0 Hz accelerated to the maximum output frequency
Deceleration time: the AC Drive from the maximum output frequency 0 Hz the required time.

As shown in the following figure:

50
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AOutput Frequency Hz
uax
féET

Time T
|-

>

Actual acceleration tjime actual decel tithe
|

||
Set up time Set deceleration

<« e >

5-1 The decal time schematic

When the set frequency is equal to the maximum frequency, the actual Deceleration time and set the
Deceleration time.

When the set frequency less than the maximum frequency, the actual Deceleration time is less than the
Deceleration time.

Actual Deceleration time = set the decal time X (frequency/maximum frequency)

Al.12  The direction selection 0to2

0 Forward:
Frequency AC DRIVE, in accordance with the direction.
1 Reverse:
By changing the feature codes can be without changing any of the other parameters of the motor is

turning, and its role is equivalent to the adjustments to the motor cable (U, V, W) any two lines for
electricity for the direction of rotation.

@Tip:
Parameter initialization, the motor running direction will restore it to its previous state. For system
tuning and do not change motor steering the occasions used sparingly.

2 The prohibition on reverse:

The AC Drive Reverse Run, suitable for application in a specific ban on Reverse Run.
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Al1.13  Carrier frequency setting 1.0 ~ 15.0 kHz

5-1 Models of channel and the Relationship table

Carrier

frequenc Top of Minimum of Factory
a Y channel kHz channel kHz kHz
Model
0.75~15
KW 15 1 8
18.5~30
kw 8 1 4
37 more
than kW 6 1 2
Carrier frequency
lectromagnetic nois|
noise, leakage curren
ACDrive heat
flissipation 1KHz siz|
mall 10 15 KHz KH
small greatly
v v v

5-2 of channel with the AC Drive performance diagram
This feature is mainly used to improve motor running noise, as well as AC Drive to outside interference. Usually,
this is set to 3 to 5 KHz. To mute the occasion, the carrier frequency can be more than 5 KHz.

AC Drive in the factory setting of channel run more than every 1 KHz, the AC Drive should be rerated 5% use.

= Note:

The high carrier frequency of benefits: current waveform is ideal, current harmonics, motor noise;

The high carrier frequency of the shortcomings that the switch loss increases, the AC Drive
temperature rise increases, the AC DRIVE's output capacity is affected, the high of channel, frequency
AC Drive needs to be reduced for use; at the same time drive the leakage current increases, the
electromagnetic interference.

With a low carrier frequency is the opposite of what has been said above, the Low carrier

frequency will cause low frequency is not stable, torque or oscillatory behavior.

Al.14  Carrier frequency mode selection 0to2

0 :PWM Mode 1:
The mode for the normal operation of the PWM mode, low-frequency motor noise is small; the

high-frequency motor noise is large.

52
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1 :PWM Mode 2:
MOTOR in this mode noise is small, but high temperature rise, if you select this feature AC Drive to
reduce the amount.

2 :PWM Mode 3:

MOTOR in this mode motor noise is large, but the motor oscillation in a better restraint.

A1.15 UP/DOWN Setting Oto3

Frequency AC Drive can be through the keyboard of the provinces, and the small farmers, as well as the
terminals (frequency setting incremental/frequency setting decrement) feature to set frequency, and their rights,
and can be any of the other frequency channel can be combined. Mainly in the control system debugging in
fine-tuning the frequency AC Drive output frequency.

0 :Valid, Save UP/DOWN Value When Power Off:
You can set frequency command, and the frequency AC Drive power is off, the frequency values, the
next time you power on automatically after the current frequency in combination.

1 :Valid, Do Not Save UP/DOWN Value When Power Off.
You can set frequency command, it is only when the AC Drive power is off, and the frequency value is
not stored.

2 :lnvalid:
Keyboard and terminals of the increment / decrement the set frequency value auto-zero, and keyboard
and terminal set is invalid.

3 :Valid During running, Clear When Stop.i.e.last frequency will not save.
When you run the provinces, and the small farmers, or via terminal frequency increment / decrement
feature set is valid, but when the machine is shut down the keyboard "Indonesian" and “flux" and

Terminal frequency increment / decrement the set of values to zero.

< Note:
When the user's drive to restore the default value after operation, and the keyboard and terminal

UP/DOWN function set frequency value auto-zero.

Al.16 AVR Feature Selection Oto2

0 :Disable
1 :Enable All Time
2 :Disable During Deceleration
AVR is output voltage adjusts automatically. When AVR function is not valid, the output voltage
will be the input voltage (or the DC bus voltage) and change; when AVR function effectively, the
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output voltage is the input voltage (or the DC bus voltage) changes, the output voltage on the output in
the context of capacity to maintain basic constant.

It is therefore a general AVR should move, in particular, the input voltage is greater than set point.
When the reduced parking, select AVR does not move, and Deceleration time is short, but the operating
current at a later time; AVR is always action, the motor slows down, running current is small, but it

slows down time.

Al.17

Motor Parameters Auto tuning 0to2

0

1 no action:

That is not a parameter from the set.

: Rotation Auto tuning:

Motor parameters identify:

1) From the motor load disconnect.

2) Enter the correct motor nameplate basic parameters A 1.00 ~ A 1.05.

3) Depending on whether the motor inertia of appropriate size settings, and Deceleration time (A1.10,
Al.11), or motor parameters self-learning process, it is likely an over current fault.

This feature is set to 1, LED displays "- TUN - " and blinking, then press RUN key to begin the
parameters, the LED displays the TUN - 0, motor running, the "TUN - 1" and "RUN" light is flashing.
When the parameter self-learning, the " -END - ", and finally, a return to shutdown interface. When the
-TUN - Blinks when PRG key to exit parameters to customize the Set Status.

parameters identified in the process, the motor is at a standstill, and the automatic measurement of the
motor stator resistance, rotor resistance, as well as relatively basic frequency of leakage inductance
reactance, and then motor is rotated to automatic measurement of the Motor Resistance transformer and
no-load current, the measured parameters the Automatic write A2.06 ~ A2.10.

: Static Auto tuning:

The motor parameters static set:

1) Make sure the motor is stationary.

2) Be sure to enter the correct charged asynchronous motor nameplate parameters (A2.01 ~ A2.05);
Still the timing, the motor is stationary, the automatic measurement motor stator resistance, rotor
resistance, as well as relatively basic frequency of leakage, the measured parameters automatically write
A2.06 ~ A2.10.

The parameters identified in the process you can also press STOP/RST to abort parameters identify
operation. Note that the parameters identify the start and stop can only be controlled by the keyboard;
parameters identify when you have finished, the feature code automatically restored to 0.
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Al.18 Restore Parameters Oto 2

0. No action

1. Restore factory settings
Resets all parameters back to their original default settings with digital inputs X1 and X2
configured as Forward run and Reverse run, respectively. For more on digital input functions
Ref. C1.01 & C1.02: Forward Run & Reverse Run

2. Clear Fault Records
This feature is set to 2, the Fault History (D3.16) The content to zero.

6.2 Motor parameters (A2 group)

A2.00 AC DRIVE MODEL Range: 0 to 1

A2.01 Motor Rated Power Range: 0.4 to 900.0 kW

A2.02 Motor rated frequency }(QS%HSSF?ZOI i e R (L)
A2.03 Motor Rated Speed Range: 0 to 36,000 rpm (Model set up.
A2.04 Motor Rated Voltage Range: 0 to 460 V

A2.05 Motor rated current Range: 0.1 to 2000.0 A

Set the asynchronous motor parameters:
Note: In accordance with the motor nameplate parameters are set. Vector Control of good control
performance, need accurate motor parameters. Therefore, in order to ensure that control performance,
please be sure to follow an asynchronous motor nameplate parameters set correctly A2.01 ~ A2.05 value.
Asynchronous motor with frequency AC Drive power level should match configuration, generally
only allows for more AC Drive small two-level or a-level, and more than the range, there is no assurance
that the AC Drive control performance.
A2.01: Power Rating of the Motor

To set power rating of the motor (A2.01), you can initialize the A2.01 to A1.18 motor parameters.
A2.02: Motor Rated Frequency:

Set the Motor Rated Frequency parameter to the nominal Frequency of the AC Drive
A2.03: Motor Rated RPM:

Set the Motor Rated RPM parameter to the nominal Frequency of the AC Drive
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A2.04: Input Voltage Setting
Set the input voltage parameter to the nominal voltage of the AC power supply. This parameter adjusts
the levels of some protective features of the drive (overvoltage, Stall Prevention, etc.).

A2.05: Motor Rated Current
Set A2.05 to the full load amps (FLA) stamped on the motor nameplate. This value is used for motor

protection and to calculate torque limits. If Auto-Tuning completes successfully,

A2.06 Motor Stator Resistance Range: 0.001 to 65.535 Q

AOAT R el e Einge: 0.001 to 65.535 Q elections 50.00
A2.08 Motor Leakage Inductance Range: 0.1 to 553.5 mH

A2.09 Motor Mutual Inductance Range: 0.1 to 553.5 mH

A2.10 Motor no-load current Range: 0.01 ~655.35 A

Motor parameters to customize learning normal after A2.06 to A2.10 the set value are automatically
updated. These parameters are High Performance vector control of the baseline parameters, the direct impact of
the AC Drive control performance.

Note: The user should not change the set of parameters.

‘ A2.11 Reserved ‘ Range: - ’

6.3 START/STOP Control (B1 group)

‘ B1.00  Start mode ‘ 0to2 ’

0 : Start Directly
In accordance with set start frequency (B1.01) and start frequency Hold Time (B1.02) start.

1 :DC braking start
First DC braking (see B1.03, B1.04), and then press MODE 0 start. Frequency AC Drive application
downtime status when motor is being transferred or reverse the small inertia loads, for high-speed
operation the inertia load, it was not appropriate to use the starting mode.

2 : Speed tracking and start
AC Drive automatically tracking the motor speed and direction, and then from the current speed begin
to implement smooth bump less start.
This approach is suitable for frequency AC Drive shut-down status, motor is being transferred or
reverse phenomenon of the inertia of the instantaneous power outage to start. Its launch the
performance and motor parameters on the correct set motor parameters A2 the relevant parameters.
Starting mode for this mode, VVF curve characteristics in a straight line. Speed tracking to start
schematic as follows:
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E?\H"‘f' Close The Close
Motor speed
© /‘
AC Drive 7
Output ANTI-SPIN /
- - direction
AC Drive —%
running 1
- . Test motor_sgeed éeRevers
and directior” |

5-3 Speed tracking to start schematic

b1.01  Starting frequency 0.00 to 10.00 Hz

b1.02  hold time of starting frequency 0.0t050.0 s

Set the appropriate start frequency can be increased when starting torque. The start frequency Hold Time
(B1.01, AC Drive output frequency to start frequency, then the start frequency to the target rate. If the target
frequency (frequency instruction) is less than start frequency AC Drive will not run, in the standby state. Start
frequency value is not affected by low frequency limitations.

Positive and negative transfer switch, start frequency does not work.

Frequency

Max F

Fs

5-4 Start frequency and start time schematic

b1.03 DC braking current before start 0.0 to 150.0 %

b1.04 DC braking time before start 0.0t050.0 s

B1.03 & B1.04 in start mode select to brake before starting mode (B1.00 = 1) is effective, as shown in the
following figure.

AC Drive when you start up the first set of pre-launch DC braking current to DC braking, a set of pre-start
DC braking time, and then begin to accelerate. If Set DC braking time is 0, the DC brake is invalid.
Start DC braking current setting is relatively AC Drive nominal current of 100. DC braking current the
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system power.

Output
Freaiene:
| -
.~
Time
Output
voltage ( DC
effective syste
—‘ | -
le— Tirhe
The DC
braking
Run thq‘tlme
command—

5-5 Start the DC brake schematic

b1.05 Stop Mode Otol

0: Declaration to stop

When the Run command is removed, the drive wills Deceleration the motor to stop. The Deceleration rate
is determined by the active Deceleration time. The default Deceleration time is set to parameter A1.11.

1: Coast to stop

When the Run command is removed, the drive will shut off its output and the motor will coast
(uncontrolled Deceleration) to stop. The stopping time is determined by the inertia and the friction in the
driven system.

Run
command ON OFF

f Output
requenc [~
a v ~— Drive output is shut off

Motor speed

b1.06 Starting Frequency of DC braking 0.00 ~ the maximum frequency
b1.07 Waiting time before DC braking 0.0t050.0 s

b1.08 DC braking current 0.0 to 150.0 %

b1.09 DC braking time 0t050.0s
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Stop mechanism the start frequency: Deceleration shut-down process, the operating frequency of the brake
start frequency, start stop DC brake.

Stop mechanism the wait time: the shut-down DC brake before you begin, the AC Drive output blockade,

after the time delay before you start DC braking. Used to prevent the speed is relatively high start DC braking
caused the over-current fault?

Stop DC brake current: its setting is relative to the frequency AC Drive rated current of 100. The greater the
current, the DC break effect.

Stop DC brake Time: DC brake is the duration of time. Time is 0, the DC brake is invalid, the AC Drive in
the Set Deceleration time parking

Output
Frecqpuency . '-h"."Stop Mechaanisum The
Start Freaquency
. -"'r |

Stop Mechanisuma The Wait
Time

[

DC Break
Caspacitor

Cutput
Voltage

. + |-

Command

Stop Mechanisum
Maanuaal Time

———

Stop DC brake schematic

B1.10  Dead time of FWD/REV 0.0 t0 3600.0 s
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Set the AC Drive to both positive and negative in the process of transition in the Output zero frequency at

the transition time. As shown in the following figure:

A Forward
Run-time
> <«
Dead Time  Reverse

5-6 Pros and Cons go dead-time diagram

B1.11

Restart after power off Otol

Run the command path to terminal control, the drive power-on process, the system will automatically

detect running terminal status.

: Disabled.

Even if the power-on process, the test to run the command terminal effective, the AC Drive is not
running, the system is in run protection status, until revoked the Run command terminal, and then to the

terminal, the drive will not run.

: Enabled.

The frequency AC Drive on the power of the process, if the test to run the command terminal waits for
it to initialize after the completion, the system will automatically start AC Drive operation.

6.4 Vector control parameters (b2 group)

p2.00  ASR Proportional Gain Kpl 0to 100
b2.01  ASR integral time Kil 0.01 to 10.00 s
b2.02  ASR switching pointl 0.00 Hz ~b2.05
b2.03  ASR Proportional Gain Kp2 0to 100
b2.04  ASR integral time Ki2 0.01 to 10.00 s
b2.05 ASR Switching point 2 B2.02~A1.06
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The Group function code for vector control and V/F Control is invalid.

The switching frequency 1 (b2.02, speed loop PI parameters: b2.01 and b2.04. The switching frequency 2
(b2.05) above, speed loop PI parameters: b2.03 and b2.04. To switch between P1 parameters by two group
parameters changes linearly, as shown in the illustration below:

Pl
A parameters

B2.01/B2.00

B2.03/B2.04

»
»

F

5-7 PI parameter linear change schematic

The set speed regulator of the scale factor and points, you can adjust vector control speed dynamic response
characteristics. An increase of proportional gain, decrease time points, both for speed of dynamic, while
Proportional Gain too large or integral time is too small, easy to cause the system oscillator, ultra-too large.
Proportional gain is too small it will also cause the system steady-state oscillation, and there is a possibility that
the speed difference.

Speed Loop FI parameters to the motor system of the inertia, has close ties to the different load
characteristics to be in the default PI parameter on the basis adjustment in order to meet a variety of occasions.

b2.06  Slip Compensation rate of VC 50 to 200%
b2.07  Slip Compensation time 0.00~0.100s
b2.08  Torque Upper Limit 0.0~200.0%

The differential compensation factor: Used to adjust vector control the frequency to improve the speed of
the system control accuracy, appropriate adjustment of this parameter, you can effectively control the speed
difference.

The torque limit: Set 100.0 % frequency AC Drive for the rated output current.

b2.09  Torque setting Source 0to5

Select torque setting:
0 Keyboard set torque
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: Analog Al1 set torque

: Analog Al 2 set torque

: high speed pulse HDI set torque
: Multi step speed

g~ W N

: Communication set torque

‘ b2.10  Keyboard torque setting ‘ -200.0%~200.0% ’

When b2.09 = 0, this function code is valid, set the torque relative to the motor rated current of 100.

‘ b2.11  Upper Frequency setting Source ‘ 0to5 ’

Select the torque control of the upper frequency source that has a total of 6 frequency source to choose
from:

0 :keyboard

1 :Analog All

2 :Analog Al 2

3 :high speed pulse HDI

4 Multi step speed

5 Communication

b2.12  Upper limit frequency 0.00 Hz ~ 50.00 Hz

When b2.11 = 0, this function code is valid, by means of the keyboard set frequency is equal to or less than
the frequency.

6.5 V/F control parameters (b3 group)

b3.00  V/F curve selection O0to2
b3.01  V/F frequency 1 0.00 Hz ~B3.03
b3.02  V/F \oltage 1 0.0 to 100.0 %
b3.03  VI/F frequency 2 B3.01~B3.05
b3.04  V/F \oltage 2 0.0 to 100.0 %
b3.05  VI/F frequency 3 B3.05~A2.02
b3.06  V/F \oltage 3 0.0 to 100.0 %

The Group features the V/F Effective control (b3.00 = 1), the vector control is invalid. Feature Code defines
the motor of the V/F setting to meet different load characteristics. The b3.00 the definition you can select 2 of the
curve, and 1 of the custom curve. The
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When b3.00 = 0, for a power torque characteristics. Suitable for general constant torque load.

When b3.00 = 1, 2 is the power of torque characteristics. For the blower, pumps, etc. centrifugal load,
such as figure 5-10.

When b3.00 = 2, as a multi-point V/F curve. Users can b3.01 ~ b3.06 custom V/F curve, such as figure
5-11. (V 1, F1), (V 2, F2), (V 3 F 3) 3 remove line defines V//F curve to applies to a particular load

characteristics, and the factory default user-defined V/F is a curve.

Output
A \oltage
Vb
Straig
Square-s
L Output
; Croqueesy
1/ F i
3FB B

5-8 A Power/Power 2 V/F torque characteristic curve diagram

A \oltage/ %
3V
2V
1Vv
Frequency/

1F 2F 3F

Note: V 1 ~V 3: multi-segment VF paragraph 1 ~3, voltage 100 more than
F 1 ~F 3: multi-segment VF paragraph 1 ~3 frequency points

5-9 User Set V/F curve general forms
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p3.07  Slip Compensation limit 0.0 to 200.0 %

Set this parameter to compensate V/F control, because with a load the motor speed changes, to improve
motor mechanical properties of hardness, the set value of 100 per cent said rated torque current corresponding

nominal motor in the frequency.

0.0 (automatic)
0.1 ~30.0 %

b3.09  The torque Boost cut off 0.0 to 50.0 % motor rated frequency

b3.08  The torque Boost

In order to fill taste low-frequency (cutoff frequency F 4.09 below) torque characteristics, the output voltage

for some raise their compensation.

B3.08 Torque Up:

The Feature Code is a relative maximum output voltage, the b3.08 = 00.0, for the automatic torque boost;
for non-0, the manual torque boost, such as figure 5-12.

should be based on the Load Size Select the appropriate torque levels, and the load can increase the torque
increase, but the torque increase should not be set too large, too much torque, motor over excitation, it is easy to
overheat, the AC Drive output current and efficiency.
B3.09 torque boosts cutoff frequency.

This feature, define the manual torque raise the cutoff frequency is relatively motor rated frequency of 100,

this frequency, the torque increase effective, more than the frequency, the torque increase.

Vb

raise

The F FB output

5-10  Manual torque boost schematic

b3.10  Auto energy saving selection Otol

0 : Disabled
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1 :Enabled

Motor at no load or light-load operation, the test load current, the appropriate adjusting the output
voltage to achieve energy efficiency.

b3.11 Lov_v fr_equency Threshold of Restraining 0to 100
oscillation

b3.12 H|g_h ffequency Threshold of Restraining 0to 100
oscillation

The motor light load or no-load of the time for some reason access to electricity at a relatively high
frequency of the system will be a partial instability, when the current amplitude fluctuations are very large, and
the output frequency will also be a change to the current of the oscillations, which may have resulted in system

because the current and may trigger an alarm, so the system cannot be stable and reliable.

‘ b3.13  Reserved ‘ Range: - ’

6.6 Input Terminal (C1 group)

‘ C1.00 FWD/REV control Mode ‘ Range: 0to 3 ’

This parameter defines the external X terminal control AC Drive running 4 different ways.

0 : Two-wire control model
Two-wire control 1 mode is the most frequently used two wire control mode. When using this mode,
one of them can be X terminal set to 1 to run, and the other a X terminal set to 2: Reverse Run (X
feature codes see ( C1.01 - C1.06). The two X terminal input to command of the motor, and reverse.
Figure 5 - 13 is shown below:
K 1 closed: forward; disconnect: downtime.
K 2 closed: reverse; disconnect: downtime.
1 KK, 2 while closed, the drive down.

1 1K
’o}/ o‘The X K2
terminal run
om
o—— Reverse an

2K terminal d
OFF
OFF

COM stop
ONO

FF

5-11  Two-line operation mode 1 schematic
1 :Two-wire control mode 2
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The two-wire control 2 modes X terminal setup method and two-wire control 1 is the same, but in this
mode, the X terminal to run the terminal and reverse X terminal is a direction control port. Figure 5-14,

K 1 When closed, when you disconnect shut-down; the K 1 runs, K2 is closed the reverse, when you
disconnect from being transferred.

1 1K
—oyo—The X| K2
terminal rgg]
o——{Reverse an
2K jterminal d

OFF
OFF
COM stop
OFF

5-12  Two-line operation mode 2 schematic

2 3 wire control mode 1

3-wire control 1 mode, set up three X terminal of 1 - is to run, and 2-Reverse Run, and 3 - 3 wire run
control. 3 wire run control X terminal normally closed inputs, run the command with the X terminal
Pulse trigger and direction command by the reverse X terminal control, closed to reverse, disconnect the
forward. When the machine is shut down, disconnect 3 wire controls X terminals.

1 K3=0N
— & o—TThe X|| Command 1
: KK?2
21/ feminal QFFOFF stop
o—Reverse OFFON
3/ |terminal ONOFF stop
o o—13 wire un - pejng
control transferred
ONON
COM reverse
I
5-13 3 wire operating mode 1 schematic

3 : 3 wire control mode 2

3-wire control 2 mode, K 3 to enable Terminal, run the command by K 1 or K 2 pulse triggering, K 1
pulse triggering a is to go to K 2 pulse triggering a the reverse, K 3 disconnect the rear stop.

1 K3=0N
Command 1 K
[°° mTeTeminaI X 2 OFForF
2K/ top OFFON
o——{Reverse %NOFF stop
3K/ terminal being
0" 6——3 wire |runtransferred
control ONON
reverse
cCOM ‘

5-14  3-wire operating mode 2 schematic
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C1.01 X1 Terminal Function 0to30
C1.02 X2 Terminal Function 0to30
C1.03 X 3 Terminal Function 0to30
C1.04 X4 Terminal Function 0to30
C1.05 X5 Terminal Function 0to30
C1.06 X 6 Terminal Function 0to 30

Multi-function input terminal X 1 ~X 6 feature-rich, easy to select, that is, through setting up C1.01 ~

C1.06 features to define the settings and features in short table below:

Switch Input X terminal function selection table

0 No function 1 Forward Run

2 Reverse Run 3 3 wire run control

4 | Forward Jog 5 | Reverse jog

6 Cost To STOP 7 Fault Reset

. Frequency setting

8 external fault input 9 incremental (UP)

10 Frequency setting 1 Increase or decrease
decrement (DOWN) frequency set clear
Multi-Step Speed .

12 | Reference 1 13 Multi-Step Speed

Reference 2

14 Multi-Step Speed 15 Multi-Step Speed
Reference 3 Reference 4

16 | The Decal time Selection1 | 17 | The Decal time Selection 2

18 | PID control Disable 19 Swing Band pause (the

current frequency)
The frequency Reset

20 | (return to center 21 | The Decal prohibit
frequency)

Increase or decrease

22 | The torque control Disable | 23 | frequency set temporarily

clear

24 | frequency source switch
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25~ 31 ‘ Reservations ‘

0: No function
Even if there is a signal input AC Drive is not functioning.
1: Forward Run
2: Reverse Run
Through the External Terminal to control drive forward and reverse.
3:3 wire run control
Through this terminal to determine AC Drive operating mode is 3-wire control mode. Detailed
description of the reference C1.00 Terminal command mode function code.
4: Forward Jog
5: Reverse jog
Click the run-time frequency, the Deceleration time see Feature Code D2.01, D2.02.
6: COST to STOP
When D1.05 = 1 is valid. AC Drive Block output, the motor car parking process is not the drive control.
For the inertia of the load and the parking time is not required, as it is often the approach taken.
7: Fault Reset
External fault reset feature. The keyboard on the STOP/RST key functionality is the same. Use this
feature to enable long-distance error is reset.
8: external fault input
When an external fault signal to the AC DRIVE, AC DRIVE, the failure and downtime.

9: frequency increment (UP) /10: frequency setting decrement (DOWN) /11: frequency increase or

decrease set clear

The external terminal for a given frequency, modify the frequency increment, decrement instruction.

The frequency source set to digital set-up can be adjusted up or down frequency.

1K
o o——1UPTerminal

2K
/ o—| DOWN terminal

3K /
o o—— UP/DOWN clear terminal

COM
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5-15  Terminal speed schematic

Use a terminal to clear UP/DOWN set frequency value to a given frequency to the frequency command
path to a given frequency.

12-15: Multi-Step Speed Reference 1 to 4
Through the 4 terminal of the digital state combinations can achieve 16-speed settings, each one as soon
as possible, the frequency can be through Fb Group more speed parameter to set.
Note: The multi-paragraph 1 as soon as possible for low-level, multi-segment speed 4 is high. Specific
combinations shown in Table 5 - 4.

5-2 More speed select table

Input Input Input Input Frequency
Terminal4 Terminal3 Terminal2 Terminall setting

OFF OFF OFF OFF Multi-frequ
ency0

OFF OFF OFF ON Multi-frequ
encyl
Multi-frequ

OFF OFF ON OFF ency?

OFF OFF ON ON Multi-frequ
ency3

OFF ON OFF OFF Multi-frequ
ency4
Multi-frequ

OFF ON OFF ON ency5

OFF ON ON OFF Multi-frequ
ency6

OFF ON ON ON Multi-frequ
ency7
Multi-frequ

ON OFF OFF OFF ency8
Multi-frequ

ON OFF OFF ON encyd

ON OFF ON OFF Multi-frequ
ency10
Multi-frequ

ON OFF ON ON encyll
Multi-frequ

ON ON OFF OFF encyl2

ON ON OFF ON Multi-frequ
ency13
Multi-frequ

ON ON ON OFF encyld
Multi-frequ

ON ON ON ON encyl5

Example: the control terminal X 1, X 2, X 3, X 4, respectively as defined below: E2.00 =12,
E2.01=13, E2.02=14 E2.03=15 X 1 ~X 4 terminal table can be combined to achieve more speed, as
shown in the following figure:
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15 speed
Output
utpu e

1speeyﬁ/‘ﬁ
Ospeed ~ | , Time
Run the — —
Super SRR s s e 0 o B
Super [ L[ L[ L T 1
Super— [ L[ L

Super I

5-16  More speed schematic
16 ~ 17: Deceleration time select 1 ~2
The Deceleration time terminals 1, 2 of the ON/OFF combination, you can achieve the Deceleration
time 1 to the Deceleration time 4. The Deceleration time 1 corresponding function code A1.10, A1.11,
Deceleration time of 2 to 4 function code d2.03 ~ d2.08, combination as indicated in table 5-5.

5-3 The Deceleration time select the expression

Termi | Termi Acceleration or
nal 2 nal 1 Deceleratio time select
Acceleration ti
Acceleration time
OFF ON 2/Deceleration time 2
Acceleration ti
ON | OFF | 4hceeaton ime 3
Acceleration time
ON ON 4/Deceleration time 4

18: PID control pause
PID temporarily fails the AC Drive current frequency output.

19: The frequency (RF) pause (the current frequency)
Frequency AC Drive pause in the current output frequency, function after the withdrawal, to continue
with the current frequency start with frequency.

20: frequency reset (return to center frequency)
Drive back to center frequency output.

21: Deceleration prohibition
Frequency AC Drive that is not affected by external signal (Stop command) to maintain the current
output frequency.

22: torque control prohibited
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The frequency AC Drive torque control mode, the AC Drive will switch to the speed control.

23: frequency increase or decrease temporarily set clear
When Terminal is closed to clear UP/DOWN set frequency value to a given frequency to the frequency
command path for a given frequency, the terminal is disconnected to return to frequency increase or
decrease the frequency value.

24: frequency source switch
The Function Terminal effective, the frequency source combination is forced to switch to frequency
source reference feature codes A1.05

25-31: reserved

‘ C1.07 ON-OFF Filter Time ‘ 1to 10 ‘

This feature is set the X input terminal sampling the filter time. When the input terminal status is changed,
if you set the filter time remains unchanged, it is believed that the sub-State is a valid, otherwise remain at the
time, which can effectively reduce the interference caused by incorrect behavior.

‘ C1.08 UP/DOWN setting Change Rate ‘ 0.01 ~ 50.00 Hz/s ’

The function is defined using UP/DOWN terminal modify the frequency of the rate of change.

C1.09 AI1 lower Limit -10.00 V ~10.00 V
C1.10 AIll low Limit corresponding setting -100.0 ~ 100.0 %
C1.11  All Upper Limit -10.00V ~ 10.00V
C1.12 Al upper limit corresponding setting -100.0 - 100.0 %
C1.13 Al filter time constant 0.00st0 10.00 s

The above feature Code defines the analog input voltage and the analog input for the setting of the
relationship between the analog input voltages exceeds the maximum or minimum range entered, other than the
part with the maximum input or the minimum input.

Analog input is the current input, 0 mA ~20 mA current corresponds 0 V ~10 V voltage. Via a jumper J 3 to
select a voltage or current input. For details, please see

Fig 3.2.3 control terminal wiring.

In different applications, analog set of 100.0 % corresponds to a nominal value, please reference the
Applications section of the instructions.

The legend shows the several settings:
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{; The set
Frequency, PID given, PID
100.0 % feedback

Al

oV (o 0V
mA) (20 v

mA)
-100.0 %

Note: Al 1 lower value must be less than or equal to 1 Al the high limit value.

5-17  Simulate a given the set quantity of the corresponding relationships

Al 1 input filter times: the analog input sensitivity. If analog, free from interference and give rise to false,

you can use this parameter increases, the resistance to interference, but Analog Input sensitivity will be reduced.

C1.14 Al 2 lower limit 0.00 V ~10.00 V
C1.15 Al 2 lower limit corresponding setting -100.0 - 100.0 %
C1.16 Al 2 upper limit 0.00 V~ 10.00V
C1.17  Al2 upper limit corresponding setting -100.0 - 100.0 %
C1.18 Al 2 filter time constant 0.00 s to 10.00 s

Al2 the features and Al 1 set methods are similar. Analog Al2 Supported Only 0 to 10 V analog signal

input.
C1.19  HDI lower limit 0.00 to 50.00 KHz
C1.20 HDI lower limit corresponding setting -100.0 - 100.0
C1.21  HDI upper limit 0.00 to 50.00 KHz
C1.22  HDI upper limit corresponding setting -100.0 - 100.0 %
C1.23  HDiI filter time constant 0.00 s to 10.00 s

The HDI set method as above, except that the acceptance of the input signal is a pulse signal. Pulse Signal
Specifications: Voltage Range: 12 to 30 V; Frequency Range: 0 to 50.0 KHz. The Upper Limit frequency
response set at 100 per cent, the corresponding F 5.21 high frequency.

C1.24  Reserved

C1.25 Reserved
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6.7 Output Terminal (C2 group)

C2.00 HDO Selection Otol

HDO terminal as a high-frequency pulse output terminal can also be used as an open collector switch output
terminal.

0 : high speed pulse output

1 : ON-OFF output

C2.01 HDO ON-OFF output selection 0to 10
C2.02  Relay 2 Output Selection 0to 10
C2.03 Relay 1 output selection 0to 10

The above feature, determine the HDO (open collector switch), Y 1 (relay 2 and relay 1 output of a trigger
signal source, when a trigger signal is active, the corresponding output is activated, and the signal source is as
follows:

5-4 HDO, Y 1 and relay output signal source

0 | No output 1 Ready to Run

2 | Motor running 3 Mthr 15 being
running

4 | Motor reverse running 5 Fault output

6 Frequency level 7 Frequency reach

Detection FDT output

High Frequency

8 | Zero Speed running 9 arrival

1
0

11~

20 Reservations

Low Frequency reach

0 No Output: output terminal without any feature

1 Ready to run: the AC Drive in the standby state, the output ON signal.

2 Motor running: said when the AC Drive is running (including the reverse), and the output frequency of
the output signal ON.

Motor is being run in: the AC Drive is being run, the output frequency, and the output signal ON.
Motor-reverse-Running: The AC Drive Reverse Run, the output frequency, the output signal ON.
Fault output: When the AC Drive fails, the output ON signal.

Frequency level detection FDT output: Please reference feature codes D2.15 for details.

~N o o b~ W

Frequency: Arrival: When Operating Frequency reaches the set frequency, the output signals ON. For
details, please see Feature Code D2.17.
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8 ZERO SPEED RUNNING: AC Drive output frequency less than start frequency, the output signal ON.
9 Upper bound frequency: operating frequency Limit frequency, the output signal ON

10 Low Frequency: How often to run at lower frequency, the output signal ON

11 ~20: reserved
C2.04 HDO function selection 0to 10
C2.05 AO 1 function selection 0to 10
C2.06 AO 2 function selection 0to 10

The above feature codes, determine the HDO (high frequency pulse output), AO 1 and AO 2 output signal

types, the signal source is as follows:

5-5 HDO, AO 1 and AO 2 Output Signal Type

0 Run a frequency 1 Set Frequency
2 Running speed 5] Output current
4 Output voltage 5 Output power
6 output torque 7 Analog Al 1 input value
9
8 Analog Al2 input value = Reservations
10
0 : Operating frequency: 0 to maximum output frequency
1 :Frequency: 0 to maximum output frequency
2 Run speed: 0 to 2 times motor rated speed
3 Output current: 0 to 2x AC Drive rated current
4 Output Voltage: 0 ~1.5 x AC Drive rated voltage
5 Output power: 0 ~ 2x rated power
6 :output torque: 0 ~ 2x motor rated current
7 :Analog Al 1 Input Value: 0to 10 V/ 0 ~20 mA
8 : Analog Al 2enter value: 0 to 10 V
C2.07 AO 1 lower limit 0.0 to 100.0 %
C2.08 AO 1 Lower limit corresponding output 0.00 V ~10.00 V
C2.09 AO 1 upper Limit 0.0 to 100.0 %
C2.10 AO 1 upper limit corresponding output 0.00V ~ 10.00V
C2.11  AO 2 Lower limit 0.0 to 100.0 %
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C2.12  AO 2 Lower limit corresponding output 0.00 V ~10.00V
C2.13  AO 2 Upper Limit 0.0 to 100.0 %
C2.14  AO 2 upper limit corresponding output 0.00V ~ 10.00V
C2.15 HDO lower limit 0.0t0 100.0 %
C2.16  HDO Lower limit corresponding output 0.00 V ~50.00 KHZ
C2.17  HDO upper limit 0.0 to 100.0 %
C2.18 HDO upper limit corresponding output 0.00 ~ 50.00 KHz

The above feature Code defines the output value and the analog output for the output value of the
relationship, and when the output value exceeds the set maximum output or the minimum output, other than the
part with the maximum output or the minimum output.

Analog output for current output, 1 mA current equivalent to 0.5 V voltages.

In different applications, the output values of 100 per cent of the corresponding analog output vary; please
reference the Applications section of the instructions.

The following figure illustrates a few of these set of circumstances

A
AOT 10v (20 mA)

0.0 % 100.0 %

5-18  The quantification and analog output of the corresponding relationships

6.8 Keyboard and display (D1 group)

d1.00  User Password Range: 0 to 65,535

Set to any non-zero number, password protection feature.

00,000: Clear the previous user password is set, and the password protection feature is invalid and restore to
factory values can also be able to clear the password.

When the user password settings, and after its entry into force, if the user's password is not correct, the user

will not be able to enter parameter menu, only enter the correct password for the user, the user can view the
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parameters, and modify parameters. Please keep in mind that the setting of the user password.
Exit function, edit the password protection will be on after 1 minute, when the password after the date of
entry into force if the PRG to enter feature code editor, the display shows "55,555.", the operator must enter the

correct password for a user, it will not be possible to enter.

d1.01  QUICK/OG key function selection Range: 0 to 2

QUICK/JOG type, namely, the multi-function key. You can with the parameter setting to define keyboard
QUICK/JOG the function of the key.
0 : “The Run: Keyboard QUICK/JOG to inch the run.
1 That is the reverse switch: Keyboard QUICK/JOG key switching frequency command direction: only
the keyboard command path is valid.
2 :Clear UP/DOWN set: Keyboard QUICK/JOG Key UP/DOWN value set in clear.

STOP/RST key to disable the feature to
select

d1.02 Range: 0 to

The Feature Code defines the STOP/RST shut-down function. For the reset, STOP/RST keys under any
circumstances.

0 Only the operator panel control effective

1 The operating panel and terminal control and effective
2 :Panel and communication and control and effective
3

: All the control mode is effective

d1.03  Run Status displays the parameter selection | Range: 0to 7

AC Drive in the running state, the parameters displayed by the feature code, which is a 16-bit 2, the binary
number.

When BIT bit selection is 0, then the corresponding parameter will not be displayed.

When BIT bit select to 1: It is said that the corresponding parameter to display at runtime.

Set the function code d1.03 to 2 decimal number 16 the binary number, enter the feature code.

Low 8-bit BIT 7 ~BIT 0 and high 8-bit BIT 15 ~BIT 8 represents the table below.

5-6 Run Status Display parameters

15BIT 14BIT 13BIT
More speed
. current Analog Al2
Reservations
number of value
segments
12BIT 11BIT 10BIT 9BIT
Output . . PID
Ansﬁg?ll terminal |npu;t;et[jr:|nal feedback
status value
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8BIT 7BIT 6BIT 5BIT
PID
. Output Output Run
The given The torque Power Speed
value
4BIT 3BIT 2BIT 1BIT
Output Output Bus Set
Current \bltage \bltage Frequency
d1.04 Shut-t_iown status displays the parameter Range: 1 to 1
selection

The settings for this feature with d1.03 the same settings. Just AC Drive is down, the parameters of the
display by the feature code. Low 8-bit BIT 7 ~BIT 0 and high 8-bit BIT 15 ~BIT 8 represents the table below.

5-7 Downtime status display parameters
15 BIT ~BIT 9 8 BIT
More speed
Reservations current number
of segments
7BIT 6 BIT 5BIT 4BIT
PID
AnalogAl2 AnalogAll feedba PID
value value ck The given value
value
3BIT 2BIT 1BIT BIT 0
Output input terminal VBUS Set
. oltag
terminal status status o Frequency

d1.05

Speed Display factor

Range: 0.1t0999.9 %

Mechanical speed = 120 * operating frequency * F 7.05/motor very logarithmic

d1.06  Rectifier module temperature Range: 0t0 100.0 ° C
d1.07  Inverter module temperature Range: 0t0 100.0 ° C
d1.08  Software version Range: 100 to 1000
d1.09  The accumulated operating time Range: 0 to 65,535 H

Rectifier Module Temperature: the rectifier module temperature, different models of the rectifier module

over temperature protection value may be different.
Inverter Module Temperature: Display Inverter module IGBT real-time temperature, different models of

inverter module IGBT over-temperature protection value may vary.

ANGEL INDUSTRIAL INSTRUMENTATION,SURAT ANGEL AC DRIVE - Al Quick Start Guide



6 PARAMETER IN DETAIL

Software Version: Displays the current software version number.
The accumulated operating time: Displays the current to the AC Drive of the cumulative run time.

These features, you can only view and cannot be modified.

6.9 Accessibility (D2 group)

d2.00  Click the Run Frequency Range: 0.00 ~5.00The maximum frequency
d2.01  Click the run time to speed up Range: 0.1 to 3600.0 s
d2.02  Click the Run down time Range: 0.1 to 3600.0 s

Define a point the run-time for the frequency AC Drive for a given frequency and the Deceleration time.

Click the run of the start and stop in the following way: direct starting mode and slow down.

Click the run time to speed up the drive from 0 Hz accelerated to the maximum output frequency (A1.06.
The time required.

Click the Run down time is the time that drives from the maximum output frequency (A1.06. Slow to 0 Hz
the desired time.

< Note:

The Panel under controlled conditions clicks the run to the Panel JOG key, press the JOG
type-and-run, release JOG key press downtime. The terminal control conditions can be set terminal
functions by clicking the forward terminal or reverse terminal for point manually. You can also by

means of communication control points manually.

d2.03  Acceleration time 2 Range: 0.1 to 3600.0 s
d2.04  Deceleration time 2 Range: 0.1 to 3600.0 s
d2.05  Acceleration time 3 Range: 0.1 to 3600.0 s
d2.06  Deceleration time 3 Range: 0.1 to 3600.0 s
d2.07  Acceleration time 4 Range: 0.1 to 3600.0 s
d2.08  Deceleration time 5 Range: 0.1 to 3600.0 s

The Deceleration time is defined as A1.10, A1.11 F as described below.
Al series AC Drive a defined 4 Deceleration time, and via the control terminal in different combinations to
select AC Drive during operation the Deceleration time.

d2.09  Skip Frequencies Range: 0.00 ~ the maximum frequency
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d2.10

Jump frequency range

Range: 0.00 ~ the maximum frequency

When you set the frequency hopping in the frequency range, the actual operating frequencies will be

running in the set frequency is close to the frequency hopping border.

By setting up Skip Frequencies, the frequency AC Drive load away from the mechanical resonance. This

AC Drive can set a frequency hopping. If the Skip Frequencies are set to 0, this function does not work.

Skip

A Set frequency

172 * Skip

Frequencie N

Freauencies
172 * Skip

Freauencies

519  Skip

—>
Time T

Frequencies schematic

d2.11  The frequency range Range: 0.0 to 100.0 % .
d2.12  Hop frequency range Range: 0.0 to 50.0 %
d2.13  The frequency rise time Range: 0.1 to 3600.0 s
d2.14  Swing Band Fall Time Range: 0.1 to 3600.0 s

The frequency function for textile and chemical fiber industry, and need to be cross, wrap feature.

The frequency function is the AC Drive output frequency to frequency as the Center for the up and down

swing, run a frequency in the time axis of the track as shown in the following figure, which sway the d2.11 set,

when d2.11 to 0, the swing of 0, frequency does not work.

A Output
The Frequency
frequency

v
upper A Hopran The frequency
Center Y

Freque
High

N

Frequency <> <—>

Low Swing Band Fallhe  frequency o~

- »
Time

The  acceleration
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5-20  Swing Band run schematic
The frequency range: frequency operating frequency the upper and lower frequency constraint.
Swing relative to center frequency: swing AW = center frequency X swing amplitude d2.11.
The adjustable frequency = swing AW X hop frequency range d2.12. That frequency is running, and the
frequency swing of the value.
The frequency rise time: From the frequency of the lowest to the highest point of time.

Swing-down time: From the frequency of the highest point to the lowest point in time.

d2.15  FDT level detection Range:0.00~50.00 the maximum frequency

d2.16  FDT hysteresis test value Range: 0.0 to 100.0 %

Set the output frequency of the test values and output behavior of the hysteresis.

When the AC Drive output frequency exceeds a certain value, the frequency detection signal output signal,
this number is called FDT level. And then when the AC Drive output frequency in the process, frequency
detection signal will continue to output signal, until output frequency to FDT signal width below and above a
certain width, the width value is called FDT signal lag. Figure 5 - 23 is shown below:

Output
A £
FDT level
WDt
>
A TimeT
Frequency Test
test signa
— >
TimeT
5-21 FDT level schematic
d2.17  How often to check out the range Range: 0.0 to 100.0 %

When the AC DRIVE's output frequency the frequency of positive and negative check out across the width
of output pulse signal, this feature access code to adjust its detection rate values. As shown in the following

figure:
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A Output
Freauencv
Check out the
Set rangk
Freauencv| T
»
. >
A Time T
Check ot
»

5-22  Frequency to retrieve the format vdi{ieésthematic

d2.18  Set Frequency below the lower frequency. ‘ Range: 0 to 2

Select the frequency function, if the center frequency calculated from the frequency of the fluctuation
range below the lower frequency, to set the mode of action.

0 : The following frequency

1 :downtime

2 : Zero Speed running

d2.19  The modulation to Range: 0to 1

When grid voltage low (rated voltage of 15 per cent or less) or long-term Heavy Duty Work, the drive
will improve their bus voltage utilization, to increase the output voltage. This function determines
whether starting V/F control of the modulation function. Vector Control the modulation has been able to
make.

0 The modulation is not valid, do not start the modulation function

1 The Modulation, a modulation function

d2.20  Pendent control Range: 0.00 to 50.00 Hz

This feature applies to more than one frequency AC Drive driven with a load, by setting this feature allows
more than one drive in the drive with a load of power of the distributed evenly. For example, Figure 5 - 25 is
shown in the drive unit (5) Drive 5 Motor Drive Belt)

ANGEL INDUSTRIAL INSTRUMENTATION,SURAT ANGEL AC DRIVE - Al Quick Start Guide



6 PARAMETER IN DETAIL

Conveyo ‘ Load ‘

900C

5-23 Pendent Control Schematic

Motor

When one of the frequencies AC Drive of the heavy load, the AC Drive will be in accordance with the
function to set the parameter to automatically reduce output frequency to remove the part of the load. When you
are debugging can be from a small to a large scale gradually adjusting the value. Load the output frequency of
the relationship is as follows figure 5 - 26 is shown below:

l Motor torque

With

droop control
Rated torque
b — — —— — —

Without

droop control

Synchronous speed

>

Motor speec

5-24 Pendent control motor characteristics

Range: 115.0 to 140.0 % standard bus
voltage

‘ d2.21  Brake Valve \Voltage

This feature defines the frequency AC Drive brake response threshold voltage; the voltage is compared to
standard bus voltage of 100.

d2.22  Reserved elections

total run time to set the run time, the AC Drive output signal.

d2.23  Fan Control Range: 0to 1
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0 : Drive control: the operation of the fans by frequency AC Drive module based on temperature
information, such as self-control of their operation.

1 :Power-on has been running, a drive, a power; the fan will run until power is off.

6.10 Protection and failure (d3 group)

d3.00  Motor overload protection select Range: 0 to 2

0 That is not protected. There is no electric motor overload protection features (Use with caution) and at
this point, the AC Drive to the load motor no overload protection.

1 General Motors (with low compensation). The ordinary motor at low speed, the thermal effect is poor,
and the appropriate electronic thermal protection is also appropriately adjusted to here as "a low
compensation” feature, which is the operating frequency less than 30 HZ motor overload protection
threshold.

2 :Variable speed motor (not with low compensation).  The variable speed drive motor for the heat sink
is not affected by speed and will not need to be running at low speed, the protection value.

d3.01  Motor overload protection factor Range: 20.0 % To 120.0 %

.
"Mea 70% 100%

Motor overload
protection current
Tminute | = = -

| | N
140% 200% Current

5-25 Motor overload protection factor set

This value is given by the following formula:
Motor overload protection current = (allows for maximum load current/AC Drive rated current) *
100 %.
A general definition allows the maximum load current to the load of the motor rated current.
When the load of the motor rated current value with the AC Drive current rating does not match, the correct
setting A2.05 ~ A2.06 can have the value of motor overload protection.

<= Note:

Under the same conditions, if necessary motor overload protection quickly will be A2.05 value is
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set smaller, and vice versa, there are large.

d3.02  Momentary stop clock function Range: 0to 1
Range: 70.0 to 110.0

d3.03  Instantaneous Power Down-point

d3.04 Instantaneous Power Frequency drop rate Range: 0.00 Hz ~the maximum frequency

Momentary stop

Stop function is used to define the voltage drop or instantaneous under voltage, the drive automatically for
low-voltage fills taste. Appropriate lower output frequency, through the load back to energy, the AC Drive does
not trip.

D3.02 to 0: prohibited. This feature does not work.

D3.02 to 1: Allow. The functions that can be Low Voltage fill taste.

Instantaneous Power Down-point (D3.03): Refers to the grid in the future, and bus voltage drops to an
instant power down-point, the drive begins in accordance with instantaneous power frequency rate (D3.04)
Reduce operating frequency, the motor is in power generation, to give something back to the power to maintain
bus voltage, ensure that the drive is running, until AC Drive once again.

= Note:

Voltage supplement when taste, such as frequency rate d3.04 set is too large to load transient
feedback energy is also very large and may cause voltage protection; to set the hour, and the load to the
energy is too small, and it is not low voltage supplement of taste. You make an adjustment, based on
the load inertia and load weight reasonable choice.

Adjust the two parameters, you can very well for the grid to switch, it does not cause AC Drive
protection as a result of production downtime.

d3.05  Enter the phase select Range: 0to 1

d3.06  output phase loss protection select Range: 0to 1

The feature codes defined input/output phase loss protection is in effect.

0 Prohibited:
1 :Allow

d3.07  Over-voltage stall protection Range: 0to 1

d3.08  Over-voltage Stall Protection voltage Range: 110 to 150 per cent
0 :Prohibited
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1 :Allow
Drive slow down process, as the load inertia, may be the motor speed of the actual rate of decline below
the output frequency of the rate of decline, at this point, access to electricity back to the power AC
DRIVE, AC Drive bus voltage rise, if measures are not taken, it can cause bus overvoltage failure AC
Drive trip.
Over-voltage stall protection function when the AC Drive is running through the test bus voltage, and
D3.08 (relative to standard bus voltage) are defined in the speed the pressure point for comparison, if
more than missing a pressure point, the AC Drive output frequency stops, when once again test bus
voltage is below the pressure at points, and then continue to slow down.

As shown in the figure.

Qutput current

Over-voltage |
stall point
I | |
I I I
| [ I <
: : . . : T mU- t
Output A | | | 1 | I
frequency | [ 11
\M_
.
Ll
Time t
5-26  Over-voltage missing function
d3.09  Automatic flow limiter level Range: 160 to 200 per cent

Open-ended when the stream frequency

d3.10 .

Range: 0.00 ~ 100 Hz/s

d3.11  Open-ended flow to select Range: 0to 1

AC Drive during operation, as the load too much, the motor speed of the actual rate low on the output
frequency of the increase in rates, if no measures are taken, it can cause accelerated Over Current Fault caused
AC Drive trip.

The wastage rate protection feature in the frequency AC Drive is running through the Test Output Current,
and the D3.09 define the level point for comparison, if you exceed the limit flow level, the AC Drive output
frequency in accordance with the stream frequency rate d3.10 to decline, when once again detects if the output

current is less than current limit level, and then resume normal operation. As shown:
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Output
4 current
Automat
ic flow
limiter Time
>
>
Output
Frequen
<>
Frequency rate of decline TLme
DY F 0ecision 9.10 »

5-27 Current Limit Protection Functional Schematics

Auto mobile, frequency rate of decline  d3.10 is too small, it is not easy to move away from automatic
flow limiter status and may eventually lead to the overload fault; if lower rate d3.10 too large, the frequency
adjustment increase, the AC Drive may be used in generating status result in over-voltage protection.

Automatic flow limiter function Motion Selection by d3.11 decision:

d3.11 = 0: Indicates that the auto-flow has been effective

d3.11 = 1: Automatic flow limiter in the speed, constant speed is invalid

d3.12  The Automatic Reset Count Range: 0to 3

d3.13  The automatic reset interval time settings Range: 0.1 to 100.0 s

The automatic reset: When the AC Drive select the automatic reset, used to set an automatic reset the
number exceeds this value AC DRIVE FAULT standby, waiting for repair. Automatic Reset Count is set to 0,

disables the automatic reset, an immediate failure protection.
The automatic reset interval time settings: Select from failure to automatically reset motion between the

time intervals.

= Note:
1, inverter module protection, External Device Failure, since the set bad as well as the analog input

Over current Fault No automatic reset feature.
2, reset interval output during the embargo as a zero-run, automatic reset automatically after you

complete a speed trace starts.
3, and use caution with the automatic reset feature, which could cause personal injury and damage to

property.
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d3.14  The two types of failures

d3.15  The last type of failure

d3.16  Current Fault Type

d3.17  Current Running frequency

Range: 0 to 24 elections - health
d3.18  Current fault output current

d3.19  Current Fault bus voltage

d3.20  Current Fault input terminal status

d3.21  Current fault output terminal status

Al series in the frequency AC Drive 23 anomaly protection alert, and memories of the recent 3 exception
types of failures (d3.14 to f3.16 ), and a recent failure of voltage, current, frequency, and terminal status (d3.17 ~
d3.21) available to users. Protection alerts the detailed instructions and troubleshooting methodology, sees

Chapter 7, troubleshooting and troubleshooting.

6.11 Process PID features (E1 group)

PID control is used for process control of a common approach to the control of the feedback signal and the
target amount of signal variance is a proportional, integral, derivative operators, to adjust the frequency AC
Drive output frequency, constitute a negative feedback system, so that the control volume on the destination

volume. For flow control, pressure control and temperature control, and process control. Basic control box are as

follows:
+
%®>‘ PID M Output @
'T\' Amount
5-28  Process PID schematic diagram
E1.00 PID given source selection ‘ Range: 0to 4

PID Set Target Value Source, when the frequency source A1.02 Select 5, PID control is set, the set of
features. This parameter determines PID during the target volume for the given channel.

Process PID has set a target of relative value and the set of 100% corresponds to the control system of the
feedback signal of the 100 per cent; the system is always in relative value (0 to 100.0 % for operators.

0: The keyboard given

1: Analog Al 1 given

2: Analog Al 2 given

3: multi-segment given
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4: remote communication to a given

4: Keyboard potentiometer to a given

‘ E1.01 Keyboard preset PID given ‘ Range: 0.0 % To 100.0 % ‘

Select PA 00 = 0, i.e. the target source for the keyboard. To set this parameter.

‘ E1.02  PID feedback source selection ‘ Range: 0to 3 ’

By means of this parameter to select PID feedback channel.
0: AnalogAl 1 feedback
1: Analog Al 2 feedback
2: Al 1+ Al 2 feedback
3: Remote Communications Feedback
Note: For a given channel, and feedback channel does not coincide, otherwise, PID cannot be effectively

controlled.

E1.03 PID output Attribute Select Range: 0to 1

PID output is: when the feedback signal is greater than PID that, for a given request, AC Drive output
frequency declined to make PID balance to be achieved. As the volume of PID tension control.
PID output to a negative characteristics: when the feedback signal than PID that, for a given request AC

Drive output frequency up to the PID balance to be achieved. As the volume of PID tension control.

E1.04  Proportional Gain (Kp) Range: 0.00 to 100.00
E1.05 Integral time (Ti) Range: 0.01 to 10.00 s
E1.06 Differential time (Td) Range: 0.00 to 10.00 s

Proportional Gain (Kp): Decide the entire PID regulator adjustment strength, Kp, adjust intensity. The
parameter is 100, when PID amount of feedback and the amount of deviation is 100 %, PID regulator on the
output frequency of the amplitude is the maximum frequency (Ignore points and differential).

Integral time (Ti): decision PID regulator to PID amount of feedback and the amount of deviation points
adjust the pace. Credit is the time when PID amount of feedback and the amount of deviation is 100 %, the
point’s regulator (Ignore proportional and Differential role) after the time for adjustment, and adjustment to the
maximum frequency (A1.06). Integral time is less regulation intensity.

Differential time (Td): decision PID regulator to PID amount of feedback and the amount of deviation of

the rate of change to adjust the intensity. Differential time is the amount of feedback in the time changes in 100
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per cent, differential regulator the amount to adjust the maximum frequency (A1.06 Ignore proportional role and

points). Differential longer adjust intensity.

PID, process control, the most common method of control, and each of its part of the role is not the same,
the Operation Summary and the approach is simple:

Scale adjustment (P): When the feedback and given the deviation, the output and bias proportional
adjustment, if bias constant, the adjustment is also constant. Proportional control can quickly respond to
feedback changes, but simply the scale adjustment cannot be achieved without the control. Proportional gain the
maximum, the system of regulating the higher the speed, but if the oscillations occur. The method for the integral
time is very long, and derivative time is set to zero, and click the scale adjustment the system up and running,
change the amount of size, the feedback signal, and the amount of the stability of the bias (the poor) and if the
difference in the quantitative change of direction (for example, by increasing the amount, the system stability,
amount of feedback in less than a certain amount), you continue to increase proportional gain, and vice versa,
decrease proportional gain, repeat the above procedure until the difference is relatively small, it is difficult to do
a mute point not bad) can be.

Integral time (I): When the feedback to the deviation, the output adjusts volume continue to accumulate, if
the deviation persists, the adjustment is on the rise, until there is no deviation. Integral regulator can effectively
eliminate the poor. Integral regulator too strong will be repeated over-regulation and to make the system unstable,
until an oscillation. The role points have caused strong oscillations in the characteristics of the feedback signal to
the amount of swing up or down and swing gradually increases until oscillation. Integral time parameters for
adjusting the general by the minor, step-by-step adjustment points time, observe the system adjustment, until the
system is stabilized the speed.

Differential time (D): When the feedback and the offset changes, the output and error rate of change in
proportion of the adjustment and the adjustment is the only deviation from the direction of change and the size of
the deviation of direction and size. Differential regulation of the role of the feedback signal changes, changes in
accordance with the trend adjusted to Suppress Feedback changes in the signal. Differential regulator Use
caution because differential adjustment easy amplification system of interference, especially change high

frequency interference.

E1.07  Sampling cycle (T) Range: 0.01 to 100.00 s

E1.08 PID control Deviation limit Range: 0.0 to 100.0%

Sampling cycle (T): Refers to the amount of feedback of the sampling period, in each sampling cycle
Regulator operation. Sampling Period the maximum response is slower.

PID control Deviation limit: PID system output value, relative to closed-loop for a given value allows for
the maximum deviation, as shown in the figure, in the Deviation limit, PID regulator stop adjustment.
Reasonable set up this feature, you can adjust PID system accuracy and stability.
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5-29  deviation limits the output frequency of the corresponding relationships

E1.09

Feedback burnout detection

Range:

0.0 t0 100.0 %

E1.10

Feedback burnout detection time

Range:

0.0 t0 3600.0 s

Feedback burnout detection: The detection value is the opposite of full range (100 per cent), the system has

detected the PID amount of feedback, when the feedback value is less than or equal to feedback burnout
detection value, the system detects timing. When the detection time than feedback burnout detection time, the
system will report the PID feedback link failure (PIDE).

Feedback burnout detection time: arrived at after a set amount of time to detect broken wires, and feedback.

6.12 Multi Step Speed Frequency (E2 group)

E2.00  Multi Step Speed Frequency 0 Range: -100.0 - 100.0 %
E2.01  Multi Step Speed Frequency 1 Range: -100.0 - 100.0 %
E2.02  Multi Step Speed Frequency 2 Range: -100.0 - 100.0 %
E2.03  Multi Step Speed Frequency 3 Range: -100.0 - 100.0 %
E2.04  Multi Step Speed Frequency 4 Range: -100.0 - 100.0 %
E2.05 Multi Step Speed Frequency 5 Range: -100.0 - 100.0 %
E2.06  Multi Step Speed Frequency 6 Range: -100.0 - 100.0 %
E2.07  Multi Step Speed Frequency 7 Range: -100.0 - 100.0 %
E2.08  Multi Step Speed Frequency 8 Range: -100.0 - 100.0 %
E2.09  Multi Step Speed Frequency 9 Range: -100.0 - 100.0 %
E2.10  Multi Step Speed Frequency 10 Range: -100.0 - 100.0 %
E2.11  Multi Step Speed Frequency 11 Range: -100.0 - 100.0 %
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E2.12  Multi Step Speed Frequency 12 Range: -100.0 - 100.0 %
E2.13  Multi Step Speed Frequency 13 Range: -100.0 - 100.0 %
E2.14  Multi Step Speed Frequency 14 Range: -100.0 - 100.0 %
E2.15  Multi Step Speed Frequency 15 Range: -100.0 - 100.0 %

More than speed of a higher priority than keyboard, analog, communication frequency input. The
multi-function terminal Xn the ON/OFF combination, you can define up to 15 speed run curve. Specific
combinations see E2.01 ~ E2.06 F the X Switch Input function.

Description: Multiple speed symbols determine the operating direction. If it is a negative value, the

anti-direction. Frequency setting 100.0 % corresponding to the maximum frequency (A1.06).

E2.16
- Reserved Range: -
E2.32

6.13 Communication Parameters (F1 group)

F1.00  This is address Range: 0 to 247

When a host in the preparation in the frame, from the Communication address is set to 0, i.e. , for the
purposes of the Broadcasting Communication Address, MODBUS bus, all of the machines will accept the frame,
but from the Do not answer. Note that the address is not set to 0.

This is the address in the address in the network is unique, this is the frequency AC Drive with

point-to-point communication infrastructure.

F1.01  Communication baud rate settings Range: 0to 5

This parameter is used to set the frequency AC Drive and the data transfer rate. Note that the AC Drive to
set the baud rate must be consistent, otherwise, the communication cannot be carried out. Baud rate the
communication speed is faster.

0 1200: BPS
1 2400: BPS
2 4800: BPS
3 9600: BPS
4 :19,200 BPS
5 :38,400 BPS

F1.02  Data Bit Parity settings Range: 0to 5

The frequency AC Drive to set the data format must be consistent; otherwise, the communication cannot be
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carried out.

0 :No parity (N, 8, 1) for RTU
: Parity (E, 8, 1) for RTU
: Parity (O, 8, 1) for RTU
: No parity (N, 8, 2) for RTU
: Parity (E, 8, 2) for RTU
: Parity (O, 8, 2) for RTU

g~ W N P

F1.03  The answer delay Range: 0 to 200 ms

Answer Delay: Is the data AC Drive to put an end to the up position, send the response data of the middle
interval. If the response time delay is less than the system processing time, and the response time delay as the
system processing time, such as an answering delay time longer than the processing time, the system processing
after the data that you want to delay wait until answer delay time is up a phone to send data.

F1.04  communication time-out failure time Range: 0.0t0 0.1 ~100.0 s

When the function is set to 0.0 S, communication time-out parameter is invalid. When the function is set to
a valid value, if a communication with the next time the communication interval exceeds the time-out period, the
system will report communication failure error (CE).

Normally, it is set to an invalid. If the continuous communication of the system set the parameters, you can

monitor the situation.

F1.05  Transmission error handling Range: 0to 3

AC Drive in the unusual circumstances you can set up protection Motion Selection to mask failure alarm
and shut-down, to maintain.

0 Alarm and free parking

1 :No Alarm and continue to run

2 :No Alarm press downtime down time (only traffic-control mode)

3

: No Alarm press downtime down time (All control mode)

F1.06  Transfer Response processing Range: 0to 1

0 :write aresponse
1 :write no response
When the function is set to 0, the drive to the read and write commands have a response. When this
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feature is set to 1, the drive to the only of the read command is a response to the write command no

response, and in this way can improve communication efficiency.

6.14 Hold function (H1 group)

H1.00 Reserved Range: -

Reserved

6.15 Factory parameters (L1 group)

L1.00  Factory passwords Range: -

Manufacturers use a password, the user cannot set.
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Chapter 7 Troubleshooting

7.1 Fault and Troubleshooting

Failure Type of failure Possible reasons for this failure Processing response
Code
Inverter unit 1. speed too fast 1. Increase acceleration time
B U phase failure
p - 2. The IGBT internal damage 2. Look for support
LE2 Inverter unit
V Phase Failure 3. Interference by mistake. 3.Check if the peripheral is a strong
Inverter unit : .
LF3 W phase failure 4.ground is good source of interference
1. Increase acceleration time
1. speed too fast .
d . . 2. Check the input power
oc1 Speed up running 2. Power supply voltage is low
over current . 3.Use the power a Document
3.AC Drive power small
AC DRIVE
1. Increase Deceleration time
1. speed too fast 2. plus appropriate energy
oc2 Slow dOW’t‘ the 2. Load inertia torque maximum | brake components
curren
3.AC Drive power small 3.Use the power a Document
AC DRIVE
1. Check the load or reduce the
1. Load a mutation or abnormality | load of the abrupt
0oCc3 Constant current 2. Power supply voltage is low 2. Check the input power
3. AC Drive power small 3. Use the power a Document
AC DRIVE
1. Input Voltage exception 1 Check the input
- . Check the input power
ov1 Speed up running 2. Moments after a power outage, . P .p
over voltage o 2. To avoid downtime and start
the rotation in the motor to start
1. Increase Deceleration time
1. speed too fast 2. Increase Energy
ov2 Slow down the 2. Load inertia large Consumption brake
over-voltage .
3. Input Voltage exception components
3. Check the input power
1. Input Voltage an abnormal | 1. Install the input reactor
ov3 Constant voltage changes 2. plus appropriate energy
2. Load inertia large brake components
uv Bus under voltage Power supply voltage is low Check power supply input
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Failure Type of failure Possible reasons for this failure Processing response
Code
power
1. Power supply voltage too low
PP g . 1. Check voltage
2. Motor Rated current is not set
2. Re-set motor rated current
correctly 3. Check the load, adjust th
. Check the load, adjust the
el Motor overload 3. motor stall or sudden load too . !
torque rise
large .
4.Select the appropriate motor
4.The Marrakech car
1. speed too fast o
. 1. Increase acceleration time
2. The rotation of the motor to . .
art 2. To avoid downtime and start
i star
OoL2 AC Drive overload 3. Check voltage
3. Power supply voltage too low .
. 4. Select greater power inverter
4.Excessive load on the
E R ST therei 1. Check the input power
i nter R, ,thereisa
PF Input Side Fault 2. Check the assembly line
U, V W , the output (or load .
3Ph 1. Check the output wiring
i -Phase
LF Output side Fault . . 2. Check the motor and cable
Serious asymmetric)
1. AC DRIVE instant over
. current
Rectifier module
OH1 overheating 2. Output 3-Phase A phase or
1. See the Stream response
short to ground .
. 2. re-wiring
3. Air Duct blockage or damage
3. Unclog duct or replace the
the fan
. . fan
4. Ambient temperature too high .
» 4.  Reduce the ambient
5. The control panel wiring or
. temperature
plug-ins loose
5. Check and re-connect
Inverter module 6. secondary damage to the power .
OH2 overheating _ 6. Search for service
supply, the drive voltage under .
7. Search for service
voltage .
. 8. Search for service
7. Power Module bridge arm
straight
8. The control panel exception
. . Check that the external device
EF External fault Sl external fault input terminal.

input
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Failure Type of failure Possible reasons for this failure Processing response
Code
1. Set the appropriate baud rate
1. Set the baud rate inappropriate 2. Press STOP/RST key to
- 2. Use a serial communication | reset.
Communication
CE h .
failure error Search for services
3. Communication long outages 3. Check the communication
interface wiring
1. The control panel connector
1. Check the connector and
contact .
. plug the line
Current detection 2. secondary damage to the power .
ocC circuit | 2. Search for service
- su
Failure PPy ) 3. Seek service
3. Hall device damage .
o . 4.Search for service
4. Zoom In Circuit exception
1. Motor capacity with the AC | 1. Replace AC Drive model
Drive capacity does not match 2. The motor nameplate set
2. motor rated parameters set | rated parameters
TE MotorFse'IIf-Ieaming incorrectly 3. Enable the motor no-load,
ailure
3. The study of the parameters and | re-identify
standard deviation too large 4.Check that the motor
4.A self-learning timeout terminal, the parameter set
1. The control parameter of the | 1. Press STOP/RST to reset,
ERR EEPR(?:MIread-write read/write error seeking service
ailure
2. EEPROM damage 2. Search for service
‘ K link 1. Check PID feedback signal
gL | PIDfeedbacklink | 1 P!D feedbacklin line
Failure 2. PID feedback source disappear
2. Check PID feedback source
1. brake lines or brake pipe .
1. Check the brake unit and
damage o .
RR Brake unit fault. replace it with a new brake pipe

2. external brake resistor value too

small

2. Increase braking resistor
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7.2 Common Problems & Solution

Frequency AC Drive using the procedure, you may encounter the following error, please refer to the following
methods for simple failure analysis:
Power on the display.

With 10,000 to check the frequency AC Drive input power and AC Drive nominal voltage. If there is a power
problem, check and correct. Check the 3-Phase rectifier bridge is intact. If Rectifier Bridge is blown up, please search for
service.

Check bus voltage indicator is lit. If the lamp does not light, the fault generally focused on Rectifier Bridge or in the
buffer on resistance, if the light is lit, the problem may be with the switch power supply part. Please search for service.
Power on the power supply air Switch Jumper on:

Check the input power between the ground or short circuit, troubleshooting a problem. Check Rectifier Bridge has
been punctured, if it is damaged in the search for service.

AC Drive running motor does not rotate.

Check U, V W, whether between a balanced 3-phase output. If there is, there is a motor line or their own damage, or
motor for mechanical reasons become blocked. See Troubleshooting. to the output 3, however, which is not balanced, it
should be the AC Drive  Driver board or output module is damaged, please search for service. If there is no output voltage,
which may be a driver or output module is damaged, please search for service.

The power AC Drive Display is up and running, power air Switch Jumper on:

Check the output module and yellow shorts. If so, please seek services; Check the motor leads are there is a short or
ground. If so, exclude; if trip is occasional and motor and AC Drive between the distance comparisons, consider the output
AC reactor.
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Chapter 8 Communication Protocols

Al series AC DRIVE, providing RS 485 communication interface, the introduction of international standards of Mod
Bus communications protocol for the master and slave communications. Users can PC, PLC, to control the implementation
of centralized control (Set Drive Control Commands, operating frequency, and the feature code parameter of the modification,
the AC Drive  working status and fault information, monitoring, and so on) in order to meet specific application

requirements.

8.1 Basic Communication Protocols

The Mod Bus serial communications protocol defines the serial communication, asynchronous transfer the contents
of the frame and use the format. These include: Host polling and broadcast frames, and from the answer of the frame format;
the organization of the contents of the frame include: from the address (or broadcast address), execute the command, data,
and error-checking, and so on. From the response is in the same structure and content including: action to confirm and retumn
to the data and error-checking, and so on. If the phone receives a frame error has occurred, or not be able to complete the

requested action, she will organize a fault frame as a response to the host.

8.1.1 How to apply

Al series AC Drive access with RS232/RS485 in the single main from Control Network.

8.1.2 Bus Architecture

(1) Interface methods

RS 485 hardware interface

(2) Transfer method

Asynchronous Serial, half-duplex transmission mode. At the same time host and from the you can only have one send
data to another receiving data. Data on the serial asynchronous communication process, is reported in the form of a frame a
frame is sent.

(3) Topology

Single-host from the system. From the address set in the range 1 to 247, 0 to broadcast mailing address. The network
of each from the address is unique. This is to ensure that Mod Bus serial communication infrastructure.

8.1.3 Agreement description

Al series AC Drive communication protocol is an asynchronous serial slave Mod Bus communication protocols,
network, there is only one device (host) to be able to set up the agreement (known as the “query/command).  Other Devices
(slave) can only be provided through data to host the query/command, or from the host of the query/command to do the
corresponding action. host This is a personal computer (PC), industrial control equipment or a programmable logic controller
(PLC), from the mean Al series AC Drive  or other with the same communications protocol control device. It is host to a
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from the individual to communicate, and also to all from the Launch broadcast information. For a separate access to the host
the query/command, from the are to return to a message (called a response to a host of broadcast information, from the No
response to feedback information to the host.

8.1.4 Communications frame structure

Al series AC Drive Mod Bus protocol communication data format into RTU (remote terminal unit) mode and ASCII
(American Standard Code for Information International Interchange) mode for communication.

RTU mode, each byte in the following format:

Coding System: 8-2, each of the 8 bits of the frame that contains two 16 the binary characters, 16 binary digits 0to 9,
A~F.

ASCII mode, each byte in the following format:

Coding System: communication protocol 16 of the binary, ASCII the characters of information: 0" ...” 9" and ““A....”
“F each 16 the binary is in the corresponding character ASCII information. For example:

'y Ca The' The' o The' The' The' The' The'
Characters A'0 1 o 3 4 5 6 7 g o
ASCII 0X 0X 0X 0X 0X 0X 0X 0X 0X 0X
CODE 30 31 32 33 34 35 36 37 38 39
Characters A "'B ""C "'D "'E "F
ASCII 0X 0X 0 X 0X 0 X 0X
CODE 41 42 43 44 45 46

Byte: Including start bit, 7 or 8 data bits, parity and stop bits.
Byte bit description is as follows:
11-bit character frame.

no
parity
bit
Start bit 1Bit | 2Bit | 3Bit | 4Bit | 5Bit | 6Bit | 7Bit | 8Bit parity stop bit
bit
parity
bit

10-bit character frame.

no parity bit
Start bit 1Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit Parity Bit stop bit
Parity Bit

The RTU mode, the new frame is always to at least 3.5 a byte transfer time silent as a start. In the baud rate transmission
rate of the network, and a 3.5 byte transfer time can easily grasp. Immediately transfer the data fields are: from the address,
operation command code, data, and CRC checksum field, each domain transfer bytes are 16 binary 0... 9 A ... F. Network
devices are always monitor the communication bus of the activity, even in the silent interval. When you receive the first
domain (address information) to each network device is in the byte to confirm. When the last byte of the transfer is completed,
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Starting, at least
3.5 characters
of free from the

One of the frames must be in a continuous stream of data to be transferred, and if the entire frame transmission is

complete before more than 1.5 byte an interval of more than time, the receiving device will clear the incomplete information,

and that subsequently, a byte is a new frame of the address field of the same, and if a new start of the frame with the previous

frame of the interval time is less than 3.5 byte time, the receiving device will think that it is a frame, the frame of the disorder,

the final CRC checksum value is incorrect, the communication is failing.

RTU frame the standard structure.

Frame Header START

T 1-T 2-T 3-T 4 (3.5-byte transfer time)

From the Address domain ADDR

Mailing Address:
0 t0247(10 in binary) (Ois a broadcast
address)

Functional Domain CMD

03 H: read from the parameter.
06 H: write from the parameters

gi? E(?\lm_allr; 2 * N bytes of data, and the section of the
main content, as well as communications,
DATA(0) the data exchange core.
CRC CHK low Test values: CRC checksum value (16
CRC CHK upper BIT)
Trailer END T 1-T 2-T 3-T 4 (3.5-byte transfer time)

The ASCII mode, the frame header is: “(the “0X3" A), Trailer the default "CRLF" (“0X0" D”0X0A”). The

ASCII mode, in addition to the frame header and trailer, the rest of the data bytes in all ASCII code sent to send 4-bit octets,
then send a low- 4-bit group. ASCII data to 7 or 8 bit length. For A "'~ "' F with uppercase letters in the ASCII code. The data
is in LRC checksum to verify covers from the address to the data of the Information section. The checksum is equal to all the

participants in the checksum data characters and (discard the bit position) of code.
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NMODEUS Data gram ASCII DATA Frames Format

From Function Checl
0X3A The Code Sum
Addresz || Data 030D

ASClIframe the standard structure.

START The ' (0X3) A
Address Hi Mailing Address:
Address Lo 8-bit address 2 ASCII code combinations
Function Hi Feature Code:
Function Lo 8-bit address 2 ASCII code combinations

Content of the data.

NX 8-bit data content by 2N ASCII code
combinations

DATA (0) n <= 16, maximum 32 ASCII code

LRC CHK Lo LRC check code:

8-bit code inspection by 2 ASCII code

DATA (N - 1)

LRC CHKHI combinations
END Hi End:
END Lo END Hi =CR (0 X 0 D), END Lo = LF

(0X0) A

8.2 Command Code and communication data description

8.2.1 command code: 03 H(0000), 0011, read N (Word) (can be up to sequential read 16 words)
For example: from the address of 01 H AC DRIVE, the memory start address for 0004, read for 2 field, the frame

structure described as follows:

RTU host command information

START T 1-T 2-T 3-T 4 ‘(3. 5-byte transfer
time)
ADDR 01 H
CMD 03 H
Start Address upper 00 H
Start Address low 04 H
data of several high-ranking 00 H
data of several low-bit 02 H
CRC CHK low 85 H
CRC CHK upper CAH
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END T 1-T 2-T 3-T 4 K3.5—byte transfer
time)
RTU from the Response information
START T 1-T 2-T 3-T 4 K3.5—byte transfer
time)
ADDR 01 H
CMD 03 H
byte number of high 00 H
Byte count low-bit 04 H
Data Address 0004 high H 00 H
Data Address 0004 H low 00 H
Data Address 0005 high H 00 H
Data Address 0005 H low 00 H
CRC CHK low 43 H
CRC CHK upper 07 H
END T 1-T 2-T 3-T 4 K3.5*byto transfer
time)
ASCIT host command information
START Y
A'0
ADDR —
1
CMD A0
The'3'
. A'0
byte number of high ATO
. A'0
Byte count low-bit Y
. A'0
Data Address0004high H A0
Data Address0004 H | A0
ata ress ow The' 2"
. A'Q
Data Address0005high H AQ
A'Q
Data Address0005 H low AO
LRC CHK Hi "'F
LRC CHK Lo The'6'
END Lo CR
END Hi LF

ASCIT from the Response information
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START Y
A'0
ADDR —
1
CMD AD
The'3'
A0
Start Address upper A0
A'0
Start Address low VT
A'0
data of several high-ranking A0
. A0
data of several low-bit The 2
LRC CHK Lo "'F
LRC CHK Hi The'6'
END Lo CR
END Hi LF

8.2.2 Command code: 06 H(0000 0110 ) and write a word (Word)
For example: The 5000 (1388 H) from the Address 02 H AC Drive H 0008 address. The frame structure described as

follows:

RTU host command information

START T 1-T 2-T 3-T 4 (3.5-byte transfer time)
ADDR 02H
CMD 06 H
WRITE DATA address upper 00H
Write Data Address low 08 H
Data content high 13H
Data content low 88 H
CRC CHK low 05H
CRC CHK upper 6 DH
END T 1-T 2-T 3-T 4 (3.5-byte transfer time)

RTU from the Response information

START T 1-T 2-T 3-T 4 (3.5-byte transfer time)
ADDR 02H
CMD 06 H
WRITE DATA address upper 00H
Write Data Address low 08 H
Data content high 13 H
Data content low 88 H
CRC CHK low 05H
CRC CHK upper 6 DH

END

T 1-T 2-T 3-T 4 (3.5-byte transfer time)
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ASCII host command information

START Y
A'0
ADDR The 2
A'0
CMD The "6
A'0
WRITE DATA address upper AO
. A'0
Write Data Address low The ' &'
N
Data content high The '3
The'8'
Data content low The'g'
LRC CHK Hi The'5'
LRC CHK Lo The'5'
END Lo CR
END Hi LF
ASCII from the Response information
START e
A'0
ADDR
The'2'
CMD A0
The'6'
A0
WRITE DATA address upper AO
. A'Q
Write Data Address low The '8
D high 1
ata content higl The '3
Dat: tent | The '8
ata content low The '8
LRC CHK Hi The'5'
LRC CHK Lo The'5'
END Lo CR
END Hi LF
8.2 3 command code: 08 H (0000 1000), diagnostics
Sub-function code:
Sub-functio o
Description
n code
0000 Return to ask message
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| data |

For example: The drive address 01 H do loop detection ask message string content and response to the message
string content is the same, the format is shown below:

RTU host command information

START T1T2-T3-T4
ADDR 01H
CMD 08 H
WRITE DATA address upper 00H
Write Data Address low 00H
Data content high 12H
Data content low ABH
CRC CHK low ADH
CRC CHK upper 14 H
END T1-T2-T3-T4

RTU from the Response information

START T1-T2-T3-T4
ADDR 01H
CMD 08 H
WRITE DATA address upper 00H
Write Data Address low 00H
Data content high 12H
Data content low ABH
CRC CHK low ADH
CRC CHK upper 14 H
END T1-T2-T3-T4

ASCII host command information

START :
A'0
ADDR
T
CMD AO
The '8’
A'0
WRITE DATA address upper A0
i A'0
Write Data Address low AQ
. ‘v
Data content high The 2
A
Data content low B
LRC CHK Hi The'3'
LRC CHK Lo A
END Lo CR
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END Hi | LF |

ASCII from the Response information

START e
A'0
ADDR —
1
CMD A0
The'8'
A'0
WRITE DATA address upper AC
] A'0
Write Data Address low AD
. ‘v
Data content high The ' 2
A
Data content low B
LRC CHK Hi The'3'
LRC CHK Lo A
END Lo CR
END Hi LF

8.3.4 Communication frame error checking mode

The error-checking method mainly consists of two parts, verify that the bytes of Bit Parity (Odd/even parity) and the
frame of the entire data to verify (CRC checksum or LRC parity).

1) Byte bit checksum

Users can select a different bit Checksum method, you can also select a checksum, and this will affect each byte of the
parity bit is set.

Parity of meaning: The data transfer the additional a parity bit, which is used for transmission of the data in the “1" of
the number is odd or even, to an even parity positionto "0 *, or the " 1" to keep the data parity will remain unchanged.

Odd parity of the meaning: in the data transfer the additional a bit odd parity bit, which is used for transmission of the
data in the 1" of the number is odd or even, and is an odd number, verify that location is a* 0" or the "' 1" to keep the data
parity will remain unchanged.

For example, there is a need to transfer the "11001110," in the data may containa " 1 ", if the parity and the parity bit
isa" 1", if the odd parity, the parity bitis a " 0" to transfer the data, the parity bit is calculated on the frame of the parity bit of
the position, the receiving device and the parity, if it is found that the data of parity with the pre-built-in, the view that
communications error has occurred.

2) CRC checksum - - CRC (Cyclical Redundancy Check):

Use RTU format of the frame, the frame includes a CRC-based method of calculation of the frame error detection
domain. CRC domain detected the entire the contents of a frame. CRC field is a two-byte, contains the 16-bit 2 of the binary
value. It is transmission device when the calculation into the frame. Receive a device re-computing receives the frame of the
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CRC, and to receive the CRC domain compared to the value in, and if the two CRC value is not equal to the transmission
errors.
CRC is first deposited in the 0 XFFFF, and then calls a procedure to frame in a row of more than 6 bytes to the current
Register values for processing. Only in each character 8 Bit data to CRC effective, start and stop bits, and parity bits are
invalid.
CRC procedures, each 8-bit character are separate and register contents are different OR (XOR), the least significant bit to
most significant bit to 0. LSB be picked up test, if LSB is 1, the Register separate and pre-built-in value varies with or, if LSB
is 0, it is not. The whole process to repeat 8 times. In the last bit (bit 8 is completed, the next 8-bit bytes and separate and the
current value of registers to or. Final registers, the values in the frame, all of the bytes are after the implementation of the CRC
values.

The CRC this method of calculation, using the international standards of the CRC checksum algorithm, the user in the
Edit CRC algorithm, you can refer to the relevant standard of CRC algorithm, write the real requirements of the CRC
calculation program.

There is now a CRC computing simple functions to the User Reference (C language programming):

Unsigned INT CRC, the Cal value (unsigned char * data, value, unsigned char data. length)
{
Intl;
unsigned int the CRC value = Oxffff;
(while the data length -)
{

The CRC value = * data. Value++;
For (1 =0; I< 8; i++)

{

If (CRC, value & 0X0001) the CRC value = (CRC value, >> 1) ~ 0XA 001.
Else the CRC value = the CRC value >> 1.

}

}
Return (CRC, value);

I?1 the ladder logic, CKSM based on the frame content CRC calculated value in the table method, this method is
simple and quick operation speed, but the program uses ROM space is large, the program space requirements of the occasion,
please use with caution.

3) ASCII mode checksum (LRC Check)

Verify code (LRC Check) to Address Data Content results are added up the values, such as the above 2 7.6
Communications and Information of the verification code: 0 X 02 +0 X 06 +0 X 00+ 0X 08 +0 X 13+ 0 X 88 =0 XAB,
and then the 2s complement =0 X 55.

8.3.5 Communication Data Address definition

The communication data of the address definition that is used to control the frequency AC DRIVE, AC Drive get
status information and drive the function parameter set, and so on.
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(1) Function code parameter address indicates that the rule

A Feature Code serial number as the argument the address of a register, but will be converted to 16 in binary, as F
9.09 the serial number is 159, and the 16 the binary indicates that the feature code address is 009 FH.

High and low byte range from: High Byte - 00 - 01; low byte - 00 - FF.

Note: PE Group: The factory-set parameters, neither read this set of parameters, and it is not possible to change the set
of parameters; some of the parameters when the AC Drive is in a running status, it is not possible to change; some of the
parameters, whether drive is in the State, it is not possible to change; and change the function code parameter, and also to note
the setting of the parameter range, units, and related instructions.

In addition, the frequent EEPROM is stored and will reduce EEPROM of life, to the user, some of the functions, the
communication mode, do not need to be stored, it is only necessary to change in the chip in RAM the value to meet the
requirements. To achieve this functionality, as long as the corresponding function code address the bit from 0 to 1 can be
achieved. For example: Feature Codes F 0.09 does not store the EEPROM Only RAM modify the value in the address is set
t0 8009, the address will only be used for chip RAM in use and cannot be used as the features, such as to read to an invalid
address.

(2) Other functions of the address description:

Descrlpt_lon of add_ress Sense data description R/W features
function defined

0001 H: forward operation

0002 H: Reverse Run

0003 H: that is the point the

it 0004 H: Reverse jog
Communication
1000 H 0005 H: Downtime WIR

Control command _
0006 H: Freedom downtime (emergency stop)

0007 H: Fault Reset
0008 H:stop

0001 H: is to go running
0002 H: Reverse running

Drive status 1001 H 0003 H: AC Drive on standby R
0004 H: Failure
Communication setting range (from 10,000 to
10,000)
Note: communication settings are relative values
of the 100 score (-100.00 % ~ 100.00 %), you can
Communication 2000 H do communications write operation. As a W/R
Settings address frequency source setting, is the opposite of the
maximum frequency (P 0.04)100 score; as PID
given or feedback, is the opposite of PID of 100
points. The PID given value and PID feedback
value is 100 points in the form PID calculation.
3000 H Run a frequency R
run/stop 3001 H Set Frequency R
parameters 3002 H Bus voltage R
Address 3003 H Output voltage R
Description 3004 H Output current R
3005 H Running speed R
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De:ﬁ::g&'gg @ z(:?ifjj Sense data description R/W features
3006 H Output power R
3007 H output torque R
3008 H PID given value R
3009 H PID Feedback values R
300 AH terminal input flag State R
300 BH Terminal Output flag State R
300 CH Analog All value R
300 DH Analog Al2 value R
300 EH Reservations R
300 FH Reservations R
3010 H Reservations R
3011 H Reservations R
3012 H More speed current number of segments R
FAULT CODE INFORMATION AND Feature
Error in the Codes menu, type of failure of the serial numbers
frequency AC | 5000 H are the same, except that this is the return of the 16 R
Drive address is the decimal value of the data, rather than the
character.
0000 H: No Fault
0001 H: Password Error
0002 H: The command is incorrect.
ModBus 0003 H: CRC checksum error
communication 5001 H 0004 H: lllegal address R
fault address 0005 H: illegal data
0006 H: parameter change is invalid
0007 H: The system is locked
0008 H: AC Drive is busy (EEPROM are stored)

5 3.6 Communication error when the additional response

When the AC Drive communication connection, if an error occurs, the drive will respond to error codes and will be
on a fixed format in response to the main control system, and the main control system knows that an error occurred. AC
Drive communications, command code “03" or " 06" and the frequency AC Drive to the command byte is the "06." In
response, and the data address is 0 X 5001. For example:

RTU from the failure to respond to information

START T 1-T 2-T 3-T 4 (3.5-byte transfer time)
ADDR 01H
CMD 06 H
Failure to return address upper 50 H
Failure to return address low 01H
Error Code upper 00H
Error code is low 05H
CRC CHK low 09 H
CRC CHK upper 09 H
END T 1-T 2-T 3-T 4 (3.5-byte transfer time)

ASCII from the failure to respond to information
START [ 5 |
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ADDR A 19
A'0
CMD

The '6'

Failure to return address upper T:el O“,r’

Failure to return address low A 19
A'0

Error Code upper AQ

Error code is low A0
The'5'

LRC CHK Hi A
LRC CHK Lo The '3’

END Lo CR

END Hi LF

Error Code Meaning:
Error Code Description

Password Error

Command is incorrect.

CRC checksum error

Illegal address
Illegal Data

Parameter Change is invalid

System is locked
AC Drive is busy (EEPROM are stored)

0 [ Njlolga|b~|l W N
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Chapter 9 the Options/Accessories

9.1 AC reactor ACL

AC reactor to suppress AC Drive input current high Harmonic, marked improvement of frequency AC
Drive power factor. Recommended in the following situations, use the AC reactor.
The The frequency AC Drive of the power capacity of the AC Drive capacity ratio of 10:1 or more. With a
power supply to a silicon-controlled load or with a switch control of the power factor compensation.
The  3-phase power supply voltage imbalance is larger (= 3 %).

9-1 Common Specifications AC reactor

\bitage (V) | Power (KW) | Current(A) ind(lrjnctHa?ce \bitage (V) | Power (KW) | Current(A) ind(LrJnctHa;]ce
0.4 24 4.6 0.75 25 7.6
0.75 45 24 15 4 4.8
15 7 1.6 2.2 6 3.2
2.2 11 1.0 4 9 2.0
4 18 0.6 55 13 15
55 22 0.5 75 17 1.2
75 30 0.4 11 25 0.8
11 42 0.27 15 32 0.6
15 55 0.2 18.5 38 0.5
18.5 70 0.16 22 45 0.42
220 22 80 0.14 380 30 60 0.32
30 110 0.1 37 75 0.26
37 145 0.08 45 90 0.21
45 180 0.06 55 110 0.18
55 215 0.05 75 150 0.13
75 285 0.04 93 170 0.11
93 350 0.03 110 210 0.09
110 415 0.03 132 250 0.08
160 300 0.06 200 380 0.05
220 415 0.05 250 480 0.04
280 520 0.04
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9.2 Dc resistance DCL.

B When power grid capacity much larger than drive capacity or power capacity is greater than 1000 KVA, or
to improve the power factor requirements is relatively high and the load DC resistance. Dc resistance to server
can be connected to AC reactor used at the same time; to reduce the high-order harmonics are obvious.

9-2 Common Specifications of the DC resistance.

Power Inductance Power Inductance
\oltage (V) Current (A) \oltage (V) Current (A)
(KW) (HH (KW) (HH
11~15 75 450 11~15 40 1500
18.5~30 150 200 18.5~30 75 600
37~55 300 100 37 ~55 150 300
75~90 420 40 75~90 220 200
220 380
110 560 25 110 ~ 132 280 140
160 to 200 370 110
220 560 70
250 ~ 280 740 55

9.3 Remote operation-tray

The series AC Drive on the panel with a compact design and easy-to-use operation. When the user wants
to operate outside of the disc to the other places, you can buy the long line, you only need to order by. The
operation-tray with the Host a serial communication, it is important that the user can operate the move to host 10
M, if you need more distance to suppliers or the Company to purchase Remote operation.

9.4 Brake unit and brake resistor RB

The Series Model 11 kW and the following are built-in to the brake function, to increase brake torque, just
an external brake resistor. 15 kW above models are not the features, such as additional brake torque, required
external brake unit. Brake torque is 100 percent; common specifications of the braking resistor value and power
refer to the following table:

9-3 Common brake resistor value and power

\oltage | Motor power | Resistor \:\?;tltsgo(re \oltage Motor Resistor resistor
(%) (KW) Values ()Q (vag) (V) |power (KW)| Values ()2 |wattage (KW)
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\oltage | Motor power | Resistor \:\?:tlts.:ozre \oltage Motor Resistor resistor
V) (KW) Values ()Q (KWg) (V) |power (KW)| Values () |wattage (KW)
0.75 200 0.1
15 100 0.25 15 400 0.25
2.2 75 0.25 2.2 250 0.25
4 40 0.4 4 150 0.4
5.5 30 0.5 5.5 100 0.5
7.5 20 0.8 7.5 75 0.8
11 13.6 2.25 11 50 1
15 10 3 15 40 15
185 8 4 18.5 30 4
22 6.8 4.5 22 30 4
30 5 6 30 20 6
220 37 5 6 380 37 16 9
45 6.8/2 9 45 13.6 9
55 6.8/2 9 55 20/2 12
75 6.8/3 13.5 75 13.6/2 18
90 6.8/3 13.5 90 20/3 18
110 6.8/4 18 110 20/3 18
132 20/4 24
160 13.6/4 36
200 13.6 /5 45
220 13.6 /5 45
250 13.6 /6 54
280 13.6 /6 54

9.5 Leakage Protection.

The AC Drive internal, inside the motor and the input and output leads are present in the Distributed

Capacitance, and also because the series AC Drive for low-noise, the use of the carrier frequency is high, the

frequency AC DRIVE, the leakage current is large, and the high-capacity model is more apparent, and

sometimes result in the protection circuit error. Any of the above issues, the appropriate lower carrier frequency

to reduce lead; you should also install leakage protection. The leakage protection, you should be aware of the

following points:

* Leakage Protection, should be established to drive the input side, the MCCB (no-fuse circuit breaker) is
more suitable.

* Leakage Protection, the operating current should be greater than the line in the work of the power supply
is not used when AC Drive Leakage Current (line, radio noise filters, motors, etc. of Leakage Current
and total) of 10 times
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10. APPLICATIONS PARAMETERS:

GHANTI /HYDRO SYSTEM PARAMETERS:

Al1.00 Control Mode : 01

Al.16 AVR feature selection : 00

Al.01 Run the Command : 01

Al1.02 Frequency Source : 0

Al1.06 Maximum Output Frequency :50Hz
Al1.10 Acceleration Time : 90sec

Alll Decelerationeration Time : 90sec
A2.02 Motor Rated Freq. 50Hz

A2.03 Motor Rated RPM

B1.00 Starting Mode : 00

B1.05 Stop Mode Selection : 0

B1.11 Power On Terminal Running Protection Select : 1

JET MACHINE UP/DOWN(SLOW/FAST) PARAMETERS:

A1.00 Control Mode :01

Al1.01 Run the Command : 01

Al1.02 Frequency Source : 0

Al1.06 Maximum Output Frequency :50Hz
Al1.09 Set Minimum Frequency 25Hz
A1.10 Acceleration Time :20s

Al.1l Decelerationeration Time : 20s
B1.11 Power On Terminal Running Protection Select : 1
C1.03 Digital Up Command : 09

C1.04 Digital Down Command : 10
A2.03 Motor Rated RPM




| A2.05

Motor Rated current

3) STENTOR BLOWER / PUMP / ID/FD FAN PRAMETER:

A1.00 Control Mode :01

Al.01 Run the Command : 01

Al1.02 Frequency Source : 0

Al1.06 Maximum Output Frequency :50Hz

Al1.10 Acceleration Time :100s

Al.11l Decelerationeration Time :100s

Al.12 The Direction Selection :2

A2.03 Motor Rated RPM

A2.05 Motor Rated current

B1.00 Starting Mode 2

B1.11 Power On Terminal Running Protection Select :
1

4) DRUM MACHINES PRAMETERS:

Al1.00 Control Mode :01

Al1.01 Run the Command : 01

Al1.02 Frequency Source : 0

Al1.06 Max. Output frequency

Al1.10 Acceleration Time 40s(as per timer)

Alll Decelerationeration Time 40s(as per
timer)

Al.12 The Direction Selection : 0

A2.03 Motor Rated RPM




A2.05 Motor Rated current
B1.00 Starting Mode  :2
B1.05 Stop Mode Selection : 0
ClL.01 Switch Input X 1 features :1
C1.02 Switch Input X 2 features :2
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