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Heng Tai HT1000B simple, High-performance

Variable Frequency Device (VFD)
This manual is offered to users to install, set parameter, fault diagnosis and removal, and routine maintenance of the VFD. To ensure proper installation and operation of this VFD, please read the manual in detail and keep it in a safe place and provide a copy to the operator if appropriate.

The VFD is an electronic product designed to ensure the safety of both operator and the machinery it drives. Unless appropriately qualified, please ask a professional electrician to install and test it and set the parameters required for your application.

The following points must be given special attention:
	Attention

	1． Be sure to turn off the power while working on any wiring.

2． After switching off the power, and even well after the indicator light on the touch panel goes off, there is still dangerous voltage inside the VFD; don’t touch the internal circuit or components for at least 10minutes.
3． Don’t alter any internal circuits or components of the VFD. 

4． Never connect the output terminals U, V, W to AC power.

5． connected The ground terminal (⏚) must be securely to both supply and equipment earth terminals.

	Caution

	1． Please don’t high-voltage test (megger) any internal components as the semiconductors in both the power and control modules of the VFD are easily damaged by high voltage.

2． The CMOS IC on the internal circuit board can also easily be damaged by static electricity, so don’t touch the circuit board with your hands before taking anti-static precautions.

3． Even when the motor is stopped, the main circuit and terminals of the VFD maybe still contain dangerously high voltage.

4． Only qualified staff should install, wire, repair and maintain the VFD.
5． After setting some of the functions of the VFD, it may start the connected motor immediately after power up!

6． Please choose a safe area to install the VFD. Avoid heat and direct sunlight; prevent moisture ingress and splashing water.

7． Prevent children or untrained persons from interfering with the VFD.

8． When the cable between the VFD and motor is more than 15m long (single phase 220V series) or 30m (three phase 380V series), there will be a very high dv/dt in the connected motor coils. This may damage the turn-to-turn insulation inside the motor. 


2   Storage and installation
2-1
Storage


This product should be kept in its original packaging if temporarily not used, paying attention to the following notes for storage:
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2-2
Mounting direction and space of installation.


In order to maintain efficient; the VFD must be installed vertically. Because the heat sink is located on the base of the VFD, ensure enough space to adjacent equipment and baffles or walls as shown below:









2-3
Installation environment


3  Wiring

The wiring of the VFD is divided into main circuit and control circuit. The installer must connect the main circuit and control circuit according the following description.

3-1 Main circuit terminal descriptions.
	Terminal
	Content description

	AC  AC
	Input terminal of VFD  220-240V AC

	U，V，W
	Output terminal of VFD, 220-240V 3-phase;
  Connect 380V 3-phase equipment in delta configuration

	⏚
	Ground terminal  the machine shell and earth terminal


3-2 Control circuit terminal descriptions
Note: 
The factory default sets the VFD to be controlled by the panel RUN/STOP button and its frequency controlled by the panel potentiometer.

	Terminal 
	Terminal function description
	Factory settings

	FWD
	forward-stop command
	Set by parameter F060

	REV
	reverse-stop command
	

	SP1
	Multifunction input 1
	Multispeed 1 command

	SP2
	Multifunction input 2
	Multispeed 2 command

	SP3
	Multifunction input 3
	Multispeed 3 command

	SP4/
STEP
	Jog-stop command
	Set by parameter F061

	COM (x2)
	Digital control signal 
common terminal
	Common terminal for FWD REV SP1-SP4 SRSET

	SRSET
	Fault reset command
	Fault reset input

	+5V
	Frequency setting potentiometer power
	+5V 50mA analog
	J3
3-wire terminal block on circuit 
board

	AVI
	Analogue voltage frequency input
	0 - +5V
frequency setting. F075 and F071 set the frequency range
	

	GND
	Analogue control signal 
common terminal
	0V analogue
	

	JP2
	3-pin jumper block 1 2 3
	Insert to left: short 1&2 allows parameter adjustment
Insert to right: short
2&3 locks parameters settings
	Left front of control 
board

	JP1
	3-pin jumper block 1 2 3
	Enables Jog function in start mode 2 (F060)
	Behind JP2


3-3
LED indicator descriptions
	RUN LED states
	State of VFD
	Remarks 

	(
	Standby
	No output voltage

	( 
	Run
	Output voltage active


	LED states
F  H  A
	Indicating parameters
	Parameter units

	( ( (
	Frequency setting
	Hz

	( ( (
	Frequency set
	Hz

	( ( (
	Output current active
	A

	( ( (
	Output voltage active
	V

	( ( (
	Output frequency active
	Hz

	( ( (
	User-defined indicator
	User-defined


3-4 Wiring diagrams for VFD and notes:
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Notes

1. Please ask a trained electrician to wire the converter and read the manual before installation.

2. Don’t connect power line to output terminal U, V, W, or VFD will be damaged.

3. Please ensure power is off for at least 10 minutes before disassembly due to risk of electric shock.

4. Don’t install inductors or capacitors between output of VFD and motor.

5. VFD and motor must be connected with a common earth

6. Ensure good ventilation around VFD.

3-5, Operating description of panel
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4  Parameter setting summary
	4-1．Speed parameter setting [ F000～F015]: different version factory value will be different

	Parameter number
	Setting range
	Version 2.3 
	Terminal connections

	F000 : Multispeed [0]
	[ 0.1～70]Hz
	default value:[15Hz]
	None

	F001 : Multispeed [1]
	[ 0.1～70]Hz
	default value: [ 8Hz]
	COM+SP1

	F002 : Multispeed [2]
	[ 0.1～70]Hz
	default value: [12Hz]
	COM+SP2

	F003 : Multispeed [3]
	[ 0.1～70]Hz
	default value: [23Hz]
	COM+SP1+SP2

	F004 : Multispeed [4]
	[ 0.1～70]Hz
	default value: [30Hz]
	COM+SP3

	F005 : Multispeed [5]
	[ 0.1～70]Hz
	default value: [37Hz]
	COM+SP1+SP3

	F006 : Multispeed [6]
	[ 0.1～70]Hz
	default value: [43Hz]
	COM+SP2+SP3

	F007 : Multispeed [7]
	[ 0.1～70]Hz
	default value: [55Hz]
	COM+SP1+SP2+SP3

	F008 : Multispeed [8]
	[ 0.1～70]Hz
	default value: [ 5Hz]
	COM+SP4

	F009 : Multispeed [9]
	[ 0.1～70]Hz
	default value: [ 5Hz]
	COM+SP1+ SP4

	F010 : Multispeed [10]
	[ 0.1～70]Hz
	default value: [ 5Hz]
	COM+SP2+ SP4

	F011 : Multispeed [11 ]
	[ 0.1～70]Hz
	default value: [ 5Hz]
	COM+SP1+SP2+ SP4

	F012 : Multispeed [12]
	[ 0.1～70]Hz
	default value: [ 5Hz]
	COM+SP3+SP4

	F013 : Multispeed [13]
	[ 0.1～70]Hz
	default value: [ 5Hz]
	COM+SP1+ SP3+SP4

	F014 : Multispeed [14]
	[ 0.1～70]Hz
	default value: [ 5Hz]
	COM+SP2+ SP3+SP4

	F015 : Multispeed [15]
	[ 0.1～70]Hz
	default value: [ 5Hz]
	COM+SP1+ SP2+SP3+SP4

	F016 : Main operating frequency
	[ 0.0～70]Hz
	default value: [0.0Hz]
	


	4-2．Acceleration and deceleration time setting
[ F020～F037]: different version will have different factory values 

	Parameter setting
	Settings range
	Ver 2.3
	Ver 2.1

	F020 : Main acceleration time
	[ 0.10～99.99]sec
	default value: [ 0.2]sec
	default value:[ 0.2]sec

	F021 : Main deceleration time
	[ 0.10～99.99]sec
	default value: [ 0.25]sec
	default value:[ 0.25]sec

	F022 : Speed 0 acceleration time
	[ 0.10～99.99]sec
	default value: [ 0.2]sec
	default value:[ 0.2]sec

	F023 :Speed 0 deceleration time
	[ 0.10～99.99]sec
	default value: [ 0.25]sec
	default value:[ 0.25]sec

	F024 : Speed 1 acceleration time
	[ 0.10～99.99]sec
	default value: [ 0.2]sec
	default value:[ 0.2]sec

	F025 : Speed1 deceleration time
	[ 0.10～99.99]sec
	default value: [ 0.25]sec
	default value:[ 0.25]sec

	F026 : Speed 2 acceleration time
	[ 0.10～99.99]sec
	default value: [ 0.2]sec
	default value:[ 0.2]sec

	F027 : Speed 2 deceleration time
	[ 0.10～99.99]sec
	default value: [ 0.5]sec
	default value:[ 0.5]sec

	F028 : Speed 3 acceleration time
	[ 0.10～99.99]sec
	default value: [ 0.2]sec
	default value:[ 0.2]sec

	F029 : Speed 3 deceleration time
	[ 0.10～99.99]sec
	default value: [ 0.4]sec
	default value:[ 0.3]sec

	F030 : Speed 4 acceleration time
	[ 0.10～99.99]sec
	default value: [ 0.2]sec
	default value:[ 0.2]sec

	F031 : Speed 4 deceleration time
	[ 0.10～99.99]sec
	default value: [ 0.32]sec
	default value:[ 0.21]sec

	F032 : Speed 5 acceleration time
	[ 0.10～99.99]sec
	default value: [ 0.2]sec
	default value:[ 0.2]sec

	F033 : Speed 5 deceleration time
	[ 0.10～99.99]sec
	default value: [ 0.29]sec
	default value:[ 0.22]sec

	F034 : Speed 6 acceleration time
	[ 0.10～99.99]sec
	default value: [ 0.16]sec
	default value:[ 0.18]sec

	F035 : Speed 6 deceleration time
	[ 0.10～99.99]sec
	default value: [ 0.19]sec
	default value:[ 0.22]sec

	F036 : Speed 7 acceleration time
	[ 0.10～99.99]sec
	default value: [ 0.15]sec
	default value:[ 0.17]sec

	F037 : Speed 7 deceleration time
	[ 0.10～99.99]sec
	default value: [ 0.15]sec
	default value:[ 0.2]sec


	4-3．Brake parameter setting [ F040～F046] HT1000B

	Parameter setting
	Settings range
	Factory setting

	F040 : braking time
	[ 0.10～0.99]sec
	default value: [ 0.2]sec

	F041 : DC injection time
	[ 0.10～0.50]sec
	default value: [ 0.3]sec

	F042 : braking plus DC injection time
	[ 0.01～0.50]sec
	default value: [ 0.3]sec

	F043 : braking plus DC injection top limit frequency
	[ 0.10～30.0]Hz
	default value: [ 20.0]Hz

	F044 : braking plus DC injection lower limit frequency 
	[ 0.10～10.0]Hz
	default value: [ 5.0]Hz

	F045 : DC lock frequency
	[ 0.10～10.0]Hz
	default value: [ 5.0]Hz

	F046 : DC lock time
	[ 0.10～0.99]sec
	default value: [ 9.99]sec


	4-4．Jog parameter setting [ F050～F056] HT1000B

	Parameter setting
	Settings range
	Factory setting

	F050 : jog acc  time
	[ 0.10～0.99]sec
	default value: [ 0.5]sec

	F051 : jog dec  time
	[ 0.10～0.99]sec
	default value: [ 1.0]sec

	F052 : max jogging frequency 
	[ 0.10～60.0]Hz
	default value: [ 10.0]Hz

	F053 : jog DC brake frequency 
	[ 0.10～20.0]Hz
	default value: [ 7.0]Hz

	F054 : jog DC brake dec time
	[ 0.10～0.99]Hz
	default value: [ 0.3]Hz

	F055 : jog DC lock frequency 
	[ 0.10～10.0]Hz
	default value: [ 7.0]Hz

	F056 : jog DC lock time
	[ 0.10～9.99]sec
	default value: [ 9.99]sec


	4-5．Function configuration parameter setting [ F060～F064] HT1000B

	Parameter setting
	Settings range
	Factory setting

	F060 : start mode selection
	[ 0～3]
0: (FWD=run/stop，REV=reverse/forward).
1: (FWD=forward run/stop，REV=reverse run/stop).

2: run and stop set on touch panel, direction as FWD = not used, REV = reverse.

3: run and stop set on touch panel, direction terminal FWD and REV invalid.

Notes：
· In start mode (1), direction control and jog functions are invalid.

· In start mode (2), direction control is invalid. Jog function valid if JP1 set 1-2
· In start mode (3), direction control is invalid.
	default value: [ 2]

	F061 : Jog mode selection
	[ 0～9]
0: Jog function invalid, 
Step (SP4) configured as high 8 speeds control (speeds  8～15 valid).
1: jog function valid, Step (SP4) configured as jog control. (speeds 8～15 invalid)
2: Jog function valid, when speed switched to (0) 
3: Jog function valid, when speed switched to (1) 
4: Jog function valid, when speed switched to (2) 
5: Jog function valid, when speed switched to (3) 
6: Jog function valid, when speed switched to (4) 
7: Jog function valid, when speed switched to (5) 
8: Jog function valid, when speed switched to (6) 
9: Jog function valid, when speed switched to (7) 
	default value: [ 0]

	F062 : edge mode selection
	[ 0～1]
	default value: [ 0]

	F063 : frequency control mode  
	[ 0～3]
0: frequency determined by multispeed (and step) control modes 
1: frequency controlled by J3 terminal controlled by potentiometer and panel potentiometer (both can set frequency)
2: reserved
3: frequency controlled by touch panel Up and Down buttons – depending on model
	default value: [ 1]

	F064 :0～7step acceleration deceleration time enable
	[ ON～OFF]
If step acceleration and deceleration time enable (1), then 0～7 step speed use each step to accelerate and decelerate time, otherwise using main step to accelerate and decelerate time. And 8～15step speed accelerating and decelerating time, default using main step to accelerate and decelerate time.

Notes： 
· In start-up mode (1) the jog function is automatically disabled.
· During jog mode (2～9) Step (SP4) configured as high 8step speed control port, make (8～15) step speed valid.
	default value: [ ON]


	4-6．VF curve parameter setting [ 70～F075] HT1000B

	Parameter setting
	Settings range
	Factory setting

	F070 : frequency top limit
	[ 30.0～99.99]Hz
	default value: [ 60.0]Hz

	F071 : maximum output frequency
	[ 30.0～70]Hz
	default value: [ 60.0]Hz

	F072 : reference frequency output voltage
	[ 0.01～1.00]%
	default value: [ 1.00]%

	F073 : middle frequency
	[ 0.10～70]Hz
	default value: [ 5.0 ]Hz

	F074 : middle frequency output voltage
	[ 0.01～0.50]%
	default value: [ 0.15]%

	F075 : minimum frequency output voltage
	[ 0.01～0.20]%
	default value: [ 0.07]%


	4-7．Analogue parameter command parameter setting [ F080～F081] HT1000B

	

	Parameter setting
	Settings range
	Factory setting

	F080 : (0V) upward voltage offset percentage
	[ 0.00～0.30]%
	default value: [ 0.03]

	F081 : (5V) downward voltage offset percentage
	[ 0.50～1.00]%
	default value: [ 1.00]


	4-8．Factory value reset setting [ 100] HT1000B

	F100 : Factory value reset
	[ ON～OFF]
ON：resets all to factory setting
	default value: [ OFF]


4-9 HT1000B parameter descriptions
1. [ F060 ] start-up mode description:

Start-up mode 0: FWD= run/stop，REV=reverse/forward

Start-up mode 1: FWD=forward run/stop，REV= Reverse Start / Stop
Start-up mode 2: run and stop set by touch panel, direction is FWD=forward, REV= reverse.

Start-up mode 3: run and stop set by touch panel, direction terminal FWD and REV invalid.

Note：during start-up mode (1), (2) and (3) direction control and jog functions are automatically invalid.
JP1 set to 1-2 enables jog mode in Start-up mode 2
2. [ F061] jog function description:

Jog function 0: jog function invalid, SP4 is configured as high 8 step speed control terminal, 
step (8～15) speed valid.

Jog function 1: jog function valid, SP4 is configured as jog control terminal, step (8～15) speed invalid.

Jog function 2: jog function valid, when step speed switched  to (0) step speed 
Jog function 3: jog function valid, when step speed switched  to (1) step speed 
Jog function 4: jog function valid, when step speed switched  to (2) step speed 
Jog function 5: jog function valid, when step speed switched  to (3) step speed 
Jog function 6: jog function valid, when step speed switched  to (4) step speed 
Jog function 7: jog function valid, when step speed switched  to (5) step speed 
Jog function 8: jog function valid, when step speed switched  to (6) step speed 
Jog function 9: jog function valid, when step speed switched  to (7) step speed 
3. [ F063] frequency control mode description: 

Frequency control mode 0: step speed control

Frequency control mode 1: analogue terminals control, terminal J3 and panel potentiometer control

Frequency control mode 2: reserved
Frequency control mode 3: touch panel Up and Down control, set (F016) to control range
4. [ F064 ] step mode acceleration and deceleration time enable description:

If step acceleration and deceleration times are enabled (1)，0～7 step speed  mode uses each of the steps’ acceleration and deceleration times，otherwise uses main speed acceleration and deceleration times. 8～15 step speed acceleration and deceleration use main speed acceleration and deceleration time.

Notes ： 
· in start-up mode (1), jog function is invalid automatically.

· in jog functions (2～9), Step (SP4) is configured as high 8 step speed control terminal, 
(8～15) step speed is valid.
5. [ F062 ] description of edge time mode:

a) Normal mode(0):


     Speed 3 

      - - - - - -\

              \ 
               \Speed 2 acceleration time 
                \ 
                 \ Speed 2 
                  - - - - - - -- - 

                 /

                / Speed 2 deceleration time 

               / 
  Speed 1 
· - - - - - /
b)  Trapezoid mode (1):
     

   Speed 3

  

   /- - - - - -
            /

           / Speed 3 deceleration time edge
          / 
         / Speed 2 
         - - - - - - - -  

         \

          \ Speed 2 deceleration time edge

           \ 

 

  \ Speed 1 

      

   \- - - - - -
6. [ F070 ] to[ F075 ] VF Curve setting parameters description:
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Notes:

f0: minimum frequency
f1: middle frequency  
f2: maximum frequency 

Vmax: maximum frequency output voltage

Vmid: middle frequency output voltage 

Vmin: minimum frequency output voltage or low speed torque compensation value
7. [ F080 ] to [ F081 ] description of analogue frequency command parameter setting:
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Notes: relating to curves of analogue signal Vin and frequency Hz
Vmin: minimum effective voltage  
Vmax: maximum effective voltage

Vdown offset: (0V) upward voltage offset percentage (5V=100%)

Vup offset: (5V) downward voltage offset percentage (5V=100%)

5 Troubleshooting and fault display 
The VFD has over voltage, low voltage and over-current fault protection and other protection functions. In the event of faults, the protection function is activated, the inverter output is stopped and the motor will coasts to a stop. Alarm information will be recorded in the internal memory of the VFD (to record the last four faults) and can be read out via the touch panel. 
After an alarm, the fault must first be resolved, then press the RESET button to reactivate the VFD.
 
HT1000B Symptoms and solutions:
	Display symbols
	Symptom description
	Elimination methods

	Erro
	Overcurrent protection alarm
	1. Overcurrent protection for power module, motor load is too large
2. Check the connected motor is operating normally. Check VFD output terminals UVW connections. Check capacitors for damage.
3. Selection of VFD incorrect
4. Control boards (RESET). A port pair ( COM ) shorted, opened or power failure
5. The load, inertia, acceleration or deceleration time is too short 

	PFA

	Acceleration IPM (power) module alarm
	1.Check the motor power rating and VFD are matched for rated capacity
2. Check the VFD’s UVW terminals for short circuit
3. Check motor wiring for short circuit or ground faults
4. Check the VFD and motor for loose terminal screws 
5. Increase the acceleration time values
6. Reduce ( 7-02 ) the torque increase value
7.Check if the motor load is exceeded
8. Check the IPM module for possible damage

	PFn
	Constant speed IPM Alarm
	1. Check output wiring for insulation faults
2. Check if the motor rotor is locked 
3. Replace VFD with a model with greater output capacity

	PFd
	Deceleration IPM Alarm
	1. Check output wiring for insulation faults
2. Increase the deceleration time values
3. Replace VFD with a model with greater output capacity

	PFr
	IPM Alarm while in standby
	Send VFD for repair

	oH
	Heat sink overheating
	1. Ambient temperature is too high
2. Check the heat sink for foreign objects, check fan for rotation, if fitted
3. Ensure enough ventilation space

	
	
	

	oU
	DC-side voltage
	1. Check the input voltage to the VFD is within nominal input voltage range and monitor for surge voltage
2. Motor generated back voltage too great under deceleration, causing internal DC high voltage. Increase the deceleration time value or have braking resistor (optional) retrofitted.

	LU
	DC under-voltage
	1. Check if the input voltage is within normal range
2. Check if there is a sudden overload
3. Check for phase fault (if using one phase of 3-phase supply)

	oL
	VFD overload
(Output current exceeds the VFD limit, output was 150% of VFD rated current for more than 60 Seconds)
	1. Check for motor overload
2. Reduce (07-02) the torque increase set value
3. Replace VFD with a model with greater output capacity

	oLa
	Electronic thermal overload protection
	1. Check for motor overload
2. Check ( 07-00 ) for adequate motor rated current value
3. Check the thermal overload relay function
4. Replace VFD with a model with greater output capacity

	oLB
	Motor load is too large
	1. Check the motor load
2. Check the over-torque detection threshold settings

	Loc
	Motor control locked
	Check the 02-04 parameter set

	EEr
	Internal memory failure
	Send VFD for repair

	Err
	Parameter setting error
	Correct the parameters

	uPoF
	Display parameter is out of range
	Larger than 9999 value sent to the display


Keep in a dry and dust-free location.


The storage environment temperature should be kept between -20℃ with ＋65℃


The relative humidity of storage location should be between 0％ with 95％ but  without condensation.


Avoid storing in an environment with corrosive gas and liquids.
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No water drops, steam, dust and oily dust.


No corrosive and flammable gas and liquid.


No floating dust and metal particles.


Solid and free of vibration;


No electromagnetic noise interference.


Service environment temperature between -10℃ and＋50℃.





Ground terminal





Energise





(Some versions)





Potentiometer�(Some versions)













