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 Safety 

 

• Read this manual carefully before operating the equipment and follow its instructions 

• Installation, operation and maintenance should be in strict accordance with this manual, 
national codes and good practice. Installation or operation not performed in strict 

accordance with these instructions will void manufacturer’s warranty. 

• Disconnect all power inputs before servicing the soft-starter and/or the motor. 

• After installation, check and verify that no parts (bolts, washers, etc) have fallen into the 
power Section. 

 

 Warnings 

 

• Internal components and P.C.B’s are at main potential when the HPS2DB is connected 
to main. This voltage is extremely dangerous and will cause death or severe injury if 

contacted. 

• When HPS2DB is connected to main, even if control voltage is disconnected and motors 
is stopped, full voltage may appear on starter’s output and motor’s terminals. 

• Unit must be grounded to ensure correct operation, safety and to prevent damage. 

• Check that Power Factor capacitors are not connected to the output side of the soft 
starter. 

 

 

 

 

The company reserves the right to make any improvements or modifications to its products without prior 

notice. 
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Starter Selection                         

The HPS2DB is a highly sophisticated and reliable starter designed for use with standard three-phase, 

three-wire, squirrel cage induction motors. It provides the best method of reducing current and torque during 

motor starting. 

The optional RS 485 Communication with MODBUS protocol enables full control (Start, Stop, Dual Adjust, 

command, etc.) and supervision. Up to 32 starters can be connected on a shield twisted pair to a host 

computer. 

HPS2DB Ratings and Frame sizes 

Max Motor FLA (Amp) Starter Type (FLC) Frame Size 

18 HPS2DB18 SIZE A 

30 HPS2DB30 SIZE A 

37 HPS2DB37 SIZE A 

44 HPS2DB44 SIZE A 

50 HPS2DB50 SIZE A 

60 HPS2DB60 SIZE A 

72 HPS2DB72 SIZE A 

85 HPS2DB85 SIZE A 

105 HPS2DB105 SIZE A 

142 HPS2DB142 SIZE A 

175 HPS2DB175 SIZE B 

210 HPS2DB210 SIZE B 

250 HPS2DB250 SIZE B 

300 HPS2DB300 SIZE B 

370 HPS2DB370 SIZE B 

400 HPS2DB400 SIZE B 

* HPS2DB must used with a by-pass contactor 

Dimensions (mm) 
For exact dimensions, see Dimension Sheets. 

Size Width Height Depth Weight (Kg) 

A 178 270 170  

B 285 400 223  

The starter should be selected in accordance with the following criteria (see Ordering Information data). 

Motor Current & Starting Conditions  
Select the starter according to motor’s Full Load Ampere (FLA) – as indicated on its nameplate (even if 

the motor is not fully loaded). 

The HPS2DB is designed to operate under the following conditions: 

Max. ambient temp: 50ºC 

Max. starting current: 400% motor’s FLA 

Max. starting time: 30 sec. (at 400% FLA) 

Max. starts per hour: 4 starts per hour at max 

conditions. Up to 60 starts per hour at light load applications. 

Note: For very frequent starts (inching applications), the inching current should be considered as the Full 
Load Ampere (FLA). 



 3

Starter Selection                         

Main Voltage (line to line) 
Thyristor’s PIV rating, internal circuitry and insulation defines four voltage levels: 220-440V, 575-600V 

460-500V, 660-690V  

Each starter is suitable for one of the above levels & for 50/60 Hz. 

Control Voltage 
The Control Voltage operates the electronic circuitry. Two voltage levels are available: 

220-240V + 10%-15%, 50/60 Hz (standard) 

110-120V + 10%-15%, 50/60 Hz 

Option Module： 

1) Field Bus Communication Connector: 
 Modbus protocol(Code A) ： Standard RS485,Half duplex with Modbus 

protocol,baud rate 1200,2400,4800,9600 BPS； 

 Profibus protocol (Code B) 

 DeviceNet protocol (Code C) 
 RS232C (Code D)：Starter control program on-line update； 

2) Analogue Signal Ouput: Analogue value is related to motor cuurent and operation 

supply voltage. 
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Installation                             
Prior to Installation 
Check that Motor’s Full Load Ampere is lower than or equal to the starters Full Load Current and that Main 

and Control voltages are as indicated on the front panel. 

Mounting 
• The starter must be mounted vertically, allow sufficient space 

above and below the starter for suitable airflow. 

• It is recommended to mount the starter directly on the rear 

metal plate for better heat dissipation. 

• Do not mount the starter near heat sources. 

• Protect the starter from dust and corrosive atmospheres. 

Temp. Range and Heat Dissipation 
The starter is rated to operate over a temperature range of -10ºC 

(14ºF) to + 50ºC (122ºF). Relative noncondensed humidity 

inside the enclosure should not exceed 95%. 

Starter’s heat dissipation is approx. 3 x In (three times the 

current in watts). 

Example: For a 100A motor, heat dissipation is approx. 300 

watts.Internal enclosure heating can be reduced through the use 

of: 

a. Additional ventilation 

b. Employing a by-pass contactor. 

Short Circuit Protection 
Protect the starter against a short circuit by Thyristor Protection Fuses. 
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Control Terminals                           
Terminals 1-2：Control supply 

110-120Vac or 220-240Vac, 50/60Hz 

Terminal 3：Ground； 

Terminal 4：Start Signal Input: 
Input form a N.O contact. To start the motor,connect common terminal (Terminal 6) to  Terminal 4 for 

at least 500mSecs. 

Terminal 5： Soft Start Signal Input: 
Input form a N.C contact. To soft stop the motor,disconnect common terminal 

( Terminal 6 ) to Terminal 5 for at least 500mSecs. 

Terminal 6：Common Terminal,Common for terminals 4,5； 

Terminals 7-8：Programmable Signal Relay，Programmable function: 
 ● Run Relay(Normal Open): 

 Changes its position when starter running(Start/Soft Stop process or Motor running). 

 ● Over Current Fault Relay(Normal Close): 

 Changes its position on Over Current Fault. 

Terminals 9-10：By-pass relay, changes its position at the end of Acceleration； 

Terminals 11-12：Programmable Fault Relay，changes its position on fault, the contact is programmable to 

function as Normal Open or Normal Close relay； 

Option Module： 

3) Field Bus Communication Connector: 
 Modbus protocol（Code A）：Standard RS485,Half duplex with Modbus protocol,baud 

rate 1200,2400,4800,9600 BPS； 
 Profibus protocol (Code B) 

 DeviceNet protocol (Code C) 

 RS232C (Code D)：Starter control program on-line update； 

4) Analogue Signal Ouput: Analogue value is related to motor cuurent and operation supply 
voltage. 
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Application diagram (In_Line)                     

 

1SA: Operation Supply Volatge ON Button 

1SB: Operation Supply Volatge OFF Button 

KM: Operation Supply Volatge control contactor 

KH: Motot OverLoad Relay  

2SA: Motor START Button 

2SB: Motor STOP Button 

KA1: Motor START/STOP Control Relay 

KM1: By-Pass contactor 

FU1…FU2: Fast Acting Fuses(see fuse table in the appendix) 
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Application diagram (In_Line)                     
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Application diagram (Inside Delta)                  

 

General information 
• Mains current is reduced by 1.73 (√3), namely for an 800A motor, an 820A starter will be selected, to 
operate “In-Line”. For “Inside Delta” starter, we calculate (800 / 1.73 = ) and select a 460A starter.  

• Less heat dissipates in the cabinet vs. the standard “In-Line” connection. 
Important Notes: 
• Wrong motor connection will cause serious damage to the motor windings. 

• The sinusoidal shape of the current is imperfect (since each phase is separately fired and not influenced by 
other phase firing). As a result, higher harmonic content is incurred (THD), which can be as high as twice 

the THD value as in the standard “In-Line”. 

• Higher motor heating is expected for the same motor size (due to the higher THD). 

• Higher torques can not be obtained 

• “Inside Delta” requires 6-wire to the motor. 
Note : 
For a high starting torque process, we recommend to use the starter in the “standard” connection (in-line). 
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Parameters                             
Initial Voltage 
Determines motor’s initial starting torque (the torque is directly proportional to the square of the voltage). 

Range: 30-70% Un. This adjustment also determines the inrush current and mechanical shock. A setting that 

is too high may cause high initial mechanical shock and high inrush current (even if Current Limit is set low, 

as the Initial Voltage setting overrides Current Limit setting). 
A setting that is too low may result in prolonged time until motor begins to turn. In general, this setting 

should ensure that the motor begins turning immediately after start signal. 

Current limit 
Determines motor’s highest current during starting.  

Range 150-400% of FLC setting, A too high setting will cause greater current drawn from main and faster 

acceleration. A setting that is too low may prevent motor from completing acceleration process and reaching 

full speed. In general, this setting should be set to a high enough value in order to prevent stalling. 

Note: Current limit is not operating during Run and Soft stop. 

Acceleration Time 
Determines motor’s voltage ramp up time, from initial to full voltage. 

Range 1-30 sec. It is recommended to set Acceleration Time to the minimum acceptable value (approx. 

Notes: 
1. Since Current Limit overrides Acceleration Time, when Current Limit is set low, starting time will be 

longer than the preset acceleration time. 

2. When motor reaches full speed before voltage reaches nominal, Acceleration Time setting is overridden, 

causing voltage to quickly rampup to nominal. 

Deceleration Time – Soft Stop 
Used for controlled deceleration of high friction loads. Determines motor’s voltage ramp down time. 

Range: 0-30 sec.  

Note: When the starter operates with a by-pass contactor, Soft Stop initiation opens the By-pass Relay 
contact, tripping open the by-pass contactor. Load will then be transferred to the HPS2DB and voltage 

begins ramping down. 

 

 

 

 

 

 

● HPS2DB Softstarter 



 11

Parameters                             
Over Current Trip 
Becomes operational when starter is energized and has two Trip functions: 

• Trips the starter when current exceeds 850% of starter’s FLC setting in 1 cycle or less. 

• During run (after RUN LED is lit) – Trips the starter when current exceeds set level and time delay. 
Range: 500 - 850% of motor FLC setting  

Delay: 0 – 5 sec. (0=up to 200 mSec) 

Note: The O/C Shear-Pin is not intended to replace the fast acting fuses, required to protect the thyristors 
(see fuse table in the appendix). 

Over Load 
Inverse time electronic overload becomes operational when RUN LED is lit. 

starter continuously calculates the temperature rise of the motor based on the controlled nominal current In 

and the actual current absorbed. 

Range: CLASS-10A CLASS-10 CLASS-20 CLASS-30  

Delay: 0 – 5 sec.  
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Parameters                             
Under Current 
Operational when motor is running. Trips the starter when motor current drops below set Under Current 

Trip for a time longer than Under Current Delay  

Under Current Trip, Range: 0=Off, 20-90% of FLA 

Under Current Delay. Range: 1-40 sec. 

Under Voltage 
Becomes operational only after start signal. Trips the 

starter when main voltage drops below the set Under 

Voltage Tripfor a time longer than Under Voltage 

Delay. 

Under Voltage Trip, Range: 120-600V (phase to phase) 

Under Voltage delay, range 1-10 sec. 

Note: 
When voltage drops to zero (full voltage outage) the 

starter will trip immediately, overriding the delay. 

 

 

 

 

Over Voltage 
Becomes operational only after start signal. Trips the 

starter when main voltage increases above the set Over 

Voltage Trip Level for an adjustable period of time 

longer than Over Voltage Delay. 

Range: 150 – 750V (phase to phase)  

Over Voltage Delay, Range: 1-10 sec. 
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Operation                                     
LCD displays default screen, when turn control supply voltage ON： 

Note: Starter’s default display, afer pressing one key, Lights up the LCD’s backlight, a time delay is 

initiated. Following the delay, black out the LCD’s backlight.  

Press Setup – Displays program version:  

Afer pressing Setup, a time delay is initiated. Following the delay, the LCD defaults back to display 

default screen. 

When parameters is wrong, the LCD displays: 

Lights up Fault LED，Press Reset（>8 sec）,the LCD displays： 

Press Reset（>8 sec）,to store factory default parameters. 

When parameters have been correctly stored,the LCD displays： 

In case of a failure in parameters storing, the LCD displays: 

 

 

 

 

 

 

 

 

 

 

 

 

 

HAPN OF CHINA 
DB TYPE SOFTSTARTER

PROGRAM VERSION 
HPDB-0501002M 

WRONG PARAMETERS 

STORE DEF. PARAMET. 

DATA SAVED OK 

STORAGE ERROR 
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Start and Stop process                            
During starting process, the LCD displays： 

During motor running, the LCD dispalys: 

During soft stop process, the LCD displays： 

Upper line diplays starter status. 

Lower line displays operation current. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

STARTING ... 
I: 0010% FLC 

RUNNING...  
I: 0010% FLC 

STOPPING... 
I: 0010% FLC 
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Parameters Setting                        
Press setup (>8sec.)，Entering Parameters Setting Mode. 

Check and modify parameters： 

1、Press Setup(< 8 sec.) to select parameters. 

2、Press /△ ▽ to set parameters 

3、Press Setup(< 8 sec.) until the LCD displays ”STORE PARAMET. ENABLE”，Press Setup(>8sec.) 

to store parameters. Simultaneity exits Parameters Setting Mode. 
Press Setup，the LCD displays： 

 
Press △、▽ to select display language(English/Chinese)， 

Press Setup，the LCD displays： 

 
Press △、▽ to set the starter Full Load Current(FLC), Range：18A～470A 

Press Setup，the LCD displays： 

Press △、▽ to set Over Current Trip，Range：500%～950%,CLOSE 

Press Setup，the LCD displays： 

Press △、▽ to set Over Current Trip Delay, Range：0～5.0 Sec. 

Press Setup，the LCD displays： 

Press △、▽ to set Over Load Trip Class, Range ：10A、10、20、30& Close。 

Press Setup，the LCD displays： 

Press △、▽ to set Over Load Trip Delay, Range：0～5.0 Sec. 

DISPLAY LANGUAGE 
ENGLISH 

SOFTSTARTER FLC  
18A 

OVER CURRENT TRIP 
850% 

OC DELAY TIME 
5.0 Sec. 

OL DELAY TIME 
5.0 Sec. 

OVER LOAD TRIP CLASS 
10A 
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Parameters Setting                        
Press Setup，the LCD displays： 

Press △、▽ to set Under Current Trip, Range：0%～50%FLC& Close 

Press Setup，the LCD displays： 

Press △、▽ to set Under Current Trip Delay,Range：0～5.0 Sec. 

Press Setup，the LCD displays： 

 
Press △、▽ to set Under Voltage Trip, Range：65%～90%& Close 

Press Setup，the LCD displays： 

Press △、▽ to set Under Voltage Trip Delay, Range：0～5.0 Sec. 

Press Setup，the LCD displays： 

Press △、▽ to set Over Voltage Trip, Range：110%～135%& Close  

Press Setup，the LCD displays： 

Press △、▽ to set Over Current Trip Delay, Range：0～5.0 Sec. 

Press Setup，the LCD displays： 

Press △、▽ to set Initial Voltage, Range：30%～70% 

UNDER CURRENT TRIP 
0% FLC 

UC DELAY TIME 
5.0 Sec. 

UNDER VOLTAGE TRIP 
65% 

UV DELAY TIME 
5.0 Sec. 

OVER VOLTAGE TRIP 
110% 

OV DELAY TIME 
5.0 Sec. 

INITIAL VOLTAGE 
30% 
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Parameters Setting                        
Press △, the LCD Displays： 

Press △、▽ to set Current limit, Range：150%～400% 

Press Setup，the LCD displays： 

Press △、▽ to set Acceleration Time, Range：1～30 Sec. 

Press Setup，the LCD displays： 

Press △、▽ to set Deceleration Time, Range：0～30 Sec. 

Press Setup，the LCD displays： 

Press △、▽ to set Immediate Relay function, Range：Run Relay/Over Current Fault Relay 

Press Setup，the LCD displays： 

 
Press △、▽ to set Fault Relay function, Range：Normal Open/Normal Close 

Press Setup，the LCD displays： 

Press Setup，the LCD displays： 

Press △、▽ to set Communication Serial Link Number , Range：1～127（128 = OFF） 

Note: If Communication is not used. Serial link number must be set to 128. 

CURRENT LIMIT  
150% 

ACC. TIME 
10 Sec. 

DEC. TIME 
10 Sec. 

COMM. PROTOCOL 
MODBUS 

SERIAL LINK NO. 
127(CLOSE) 

IMMEDIATE RELAY 
RUN REALY 

FAULT RELAY 
NORMAL OPEN 
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Parameters Setting                        
Press Setup，the LCD displays： 

Press △、▽ to set Communication Baud Rate , Range：1200～9600BPS 

Press Setup，the LCD displays： 

Press Setup（>8 sec）,to store parameters. 

When parameters have been correctly stored,the LCD displays： 

In case of a failure in parameters storing, the LCD displays: 

Note： 

1) Entering Parameters Setting Mode is possible only when Motor is stopped. 

2)  A start signal while in Parameters Setting Mode exits form this mode 
 3)  Press Setup（>8 sec）while in Parameters Setting Mode exits form this mode,all parameters is 

active.Parameters have not been stored. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BAUD RATE 
9600BPS 

STORE PARAM. ENABLE 

DATA SAVED OK 

STORAGE ERROR 
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Trouble Shooting                         
Upon fault – Motor stops,Fault LED lights and fault relay operates. The LCD shows TRIP: and fault 

description.  

☆ ：upper line displays TRIP. 

☆ ：lower line display fault description  

Fault Code Display Active During Remark 

1 Fault √Stopped 

√Starting 

√Running 

√Soft stopping 

Over temperature: Trips the starter 
when heat-sink temp. rise above 85℃ 

Shorted SCR: Trips the starter when 

SCR is short-circuited. 

PCB   

2 External 

Fault 

□Sttoped 

√Satrting 

√Running 

√Soft stopping 

Phase loss: Trips the starter if 1 or 2 

phase are missing. 

3 Over temp. √Stopped 

√Starting 

√Running 

√Soft stopping 

Over temperature: Trips the starter 
when heat-sink temp. rise above 85℃ 

 

4 Over Load □Sttoped 

√Satrting 

√Running 

□Soft stopping 

Trips the starter when current exceed 

the Overload Trip level. 

5 Over 

Current 

□Sttoped 

√Satrting 

√Running 

√Soft stopping 

Trips the starter when line current 

increase above the preset level for the 

preset time. 

6 Under 

current 

□Sttoped 

□Satrting 

√Running 

□Soft stopping 

Trips the starter when line current 

drops below the preset level for the 

preset time. 

7 Under 

voltage 

□Sttoped 

□Satrting 

√Running 

□Soft stopping 

Trips the starter when line voltage 

drops below the preset level for the 

preset time. 

8 Over 

Voltage 

□Sttoped 

□Satrting 

√Running 

□Soft stopping 

Trips the starter when line voltage 

increase above the preset level for the 

preset time. 

 

TRIP ... 
GENERAL FAULT 
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Ordering Details                         
 

Motor power 

400V 

Pe 

kW 

500V 

Pe 

Kw 

690V 

Pe 

kW 

Rated Motor 

Current 

Ie 

A 

Type (Order code) Dimensions

 

7.5/15 11/18.5 15/25 18/30 HPS2DB 18/30-XXX-XXX-X Size A 

15/25 18.5/30 25/45 30/52 HPS2DB 30/52-XXX-XXX-X Size A 

18.5/30 22/37 30/55 37/64 HPS2DB 37/64-XXX-XXX-X Size A 

22/37 25/45 37 44/76 HPS2DB 44/76-XXX-XXX-X Size A 

25/45 30/50 45 50/85 HPS2DB 50/85-XXX-XXX-X Size A 

30/50 37/59 55 60/105 HPS2DB 60/105- XXX-XXX-X Size A 

37/59 45/75 59 72/124 HPS2DB 72/124-XXX-XXX-X Size A 

45/75 55/90 75 85/147 HPS2DB 85/147-XXX-XXX-X Size A 

55/90 75/132 90 105/181 HPS2DB 105/181-XXX-XXX-X Size A 

75/132 90/150 132 142/245 HPS2DB 142/245-XXX-XXX-X Size A 

90/150 110/220 160 175/300 HPS2DB 175/300-XXX-XXX-X Size B 

110/220 132/257 200 210/360 HPS2DB 210/360-XXX-XXX-X Size B 

132/257 160/275 220 250/430 HPS2DB 250/430-XXX-XXX-X Size B 

160/275 200/350 257 300/515 HPS2DB 300/515-XXX-XXX-X Size B 

200/350 250/450 355 370/635 HPS2DB 370/635-XXX-XXX-X Size B 

250/450 315/500 450 470/806 HPS2DB 470/806-XXX-XXX-X Size B 

 

Ordering code： 

HPS2  DB   XXX / XXX -  XXX –  XXX -  X 

             

Options： 

A: Communication Module (Modbus protocol) 

B: Communication Module (Profibus protocol) 

C: Communication Module (DeviceNet 

protocol) 

D: Analog output (Current & Voltage) 

Control supply voltage： 

110，220 Vac 

Operation supply： 

230，400，500，690 Vac 

Rated motor current： 

18/30, 30/52, 37/64, 44/76, 50/85, 60/105, 72/124, 85/147, 105/181, 142/245, 175/300, 

210/360, 250/430, 300/515, 370/635, 470/806 (In-Line /Inside Delta)  

  Products serial: 

  DB 

Company: 

HPS2 
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Technical Data                           
Rated insulation voltage Ui 690V  

Rated operation voltage Ue 208-690V  

    

Starting capacity at Max. 

Rated current 

Ie 4 x Ie  

Number of starts per hour  30  

Overload capability,Overload class 10A  

  10  

  20  

  30  

Service factor % 115  

Ambient temperature    

During operation  -25 – 60  

During storage  -40 - +70  

Altitudes    

Maximum altitude m 4000  

Degree of protection    

Main Circuit  IP 20  

  IP 10  

Control Circuit  IP 20  

Settings    

Ramp time during start S 1-30  

Ramp time during stop S 0-30  

Initial voltage during start % 30-70  

Current limit function X CT-ratio 1.5…4  

Signal relay    

No. of programmable signal relays  2  

Run signal  Yes Programmable 

By-pass signal  Yes  

Fault signal  Yes Programmable 

Signal indiction LED    

Power ON  GREEN  

Startting process  YELLOW(Flash)  

Running process (T.O.R)  YELLOW  

Stopping process  YELLOW(Flash)  

Fault  RED  

When more than 6 starts per hour are required,please contact HAPN. 
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Appendix A - Dimensions                         

 

FRAME SIZE – A  
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Appendix A - Dimensions                        

 

FRAME SIZE – B  
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Appendix B - Fuse Selection                       
Recommended Values For Main Supply Of 400V 
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Appendix C - Block Diagram                      
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Appendix D – Wiring (Inside)                      
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