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SR33 Digital Soft Starters 
Quick-Start Guide:   Installation and Operation

Warning:  ElEctric shock risk.  DangEr.  only qualifiED inDustrial ElEctrical 
tEchnicians shoulD pErform thE opErations DEscribED in this DocumEnt.

SR33 soft starters are semi-conductor devices designed for reduced-voltage start/stop control 
of 3-phase AC induction motors; typically in applications that would otherwise require an 
electromechanical wye-delta starter.
SR33 soft starters are suitable for use in industrial environments.   
EN 55011/22 Class A.

SR33-22 through SR33-55

SR33-66 through SR33-97

SR33-132 through SR33-195

SR33-241 through SR33-482
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Control Cables & Mounting Position
All SR33 Models

X1 X2 A1 A2 13 14 23 24

Co
ntr

ol
su

pp
ly

24
VD

C
St

ar
t/s

top
24

VD
C/

11
0V

AC

0 +24V

NO  -  230VAC
3A resistive; 1A AC-15

Control Terminals

mount within 30° of 
horizontal and 

vertical

30° max
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mm2 AWG mm [in] N·m [lb·in] mm
1 x 0.75–2.5 1 x 18–12 6 [0.24]

0.8 [7.1] 0.5 x 3.5
2 x 0.75–1 2 x 18–16 11 [0.43]

Power Cables & Dimensions
Dimensions = mm [in] 

SR33-22 to SR33-55  –  10hp to 30hp @ 460V

Product 
Weights

kg lb
2.3 5.1

Mountings 
suitable for M6
90 x 125 mm 

[3.54 x 4.92 in] 
centers 125.0

[4.92]

Ø6.5
[0.26]

62.0
[2.44]

134.9
[5.31]

139.9
[5.51]

132.5
[5.22]

90.0
[3.54]

Power Terminals

Control Terminals

Power Terminals

Power Cables 1L1, 3L2, 5L3
2T1, 4T2, 6T3

CU stranded
75°C [167°F]

mm2 AWG mm [in] N·m [lb·in] mm M6
6–16 8–4 13 [0.51] 2 [18] 0.8 x 4 8 N·m [70 lb·in]
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Power Cables & Dimensions (continued)
Dimensions = mm [in] 

SR33-66 to SR33-97  –  25hp to 40hp @ 460V

Product 
Weights

kg lb
3.5 7.75

Mountings 
suitable for M8
160 x 145 mm 
[6.30 x 5.71 in] 

centers

160.0
[6.30]

203.0
[7.99]

157.5
[6.20]

73.7
[2.90]

165.0
[6.50]

145.0
[5.71]

Ø8.5
[0.33]

Power  
Terminals

Control  
Terminals

Power  
Terminals

Power Cables 1L1, 3L2, 5L3
2T1, 4T2, 6T3

CU stranded
75°C [167°F]

mm2 AWG mm [in] N·m [lb·in] mm M8
16–35 6–1 17 [0.67] 2.5 [27] 1.2 x 6.5 12 N·m [105 lb·in]

SR33-132 to SR33-195  –  40hp to 100hp @ 460V

Product 
Weights

kg lb
4.3 9.5

Mountings 
suitable for M8
160 x 145 mm 
[6.30 x 5.71 in] 

centers

160.0
[6.30]

203.0
[7.99]

157.5
[6.20] 76.1

[3.00]

165.0
[6.50]

145.0
[5.71]

Ø8.5
[0.33] 48.0

[1.89]
48.0
[1.89]

Power  
Terminals

Control  
Terminals

Power  
Terminals

Power Cables

PE
1L1, 3L2, 5L3
2T1, 4T2, 6T3

CU stranded
75°C [167°F]

mm2 AWG mm M8 x 1.00 x 25mm
50 – 95 1/0 – 250 kcmil 20 x 5 12 N·m [106 lb·in]

NOTE:  For UL applications, heat-shrink insulation kit # SR33-HS1 is 
required for soft starters SR33-132 to SR33-280.   
(SR33-350 to SR33-482 are not UL certified.)
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Power Cables & Dimensions – (continued)
Dimensions = mm [in] 

SR33-241 to SR33-482  –  100hp to 300hp @ 460V

Product Weights

Soft Starter kg lb

SR33-241 & SR33-280 9.7 21.4

SR33-350 to SR33-482 13.5 29.8

Mountings suitable for M8
160 x 300 mm [6.3 x 11.8 in] centers

204.0
[8.03]

55.0
[2.17]

55.0
[2.17]

198.6
[7.82]

104.0
[4.10]

296.5
[11.67]

300.0
[11.81]

320.0
[12.60]

M8 CLEARANCE
M10 EARTH

160.0
[6.30]

Control  
Terminals

Power  
Terminals

Power  
Terminals

Power Cables

CU stranded 
75°C [167°F] PE

1L1, 3L2, 5L3
2T1, 4T2, 6T3

Soft Starter mm2 AWG mm M10 x 1.25 x 30mm
SR33-241 & SR33-280 2 x 95 2 x 2/0 25 x 5

14 N·m [123.9 lb·in]
SR33-350 to SR33-482 2 x 150 2 x 350 kcmil 25 x 10

All electrical connections are M10.

NOTE:  For UL applications, heat-shrink insulation kit # SR33-HS1 is 
required for soft starters SR33-132 to SR33-280. 
(SR33-350 to SR33-482 are not UL certified.)
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Standard Connection – Soft Starter with Main Contactor
Mains Supply

L1
L2
L3

Circuit
Contactor

Feeder cables

Isolation and Protection
Switch-gear

(provided by the customer)

Induction
Motor

SR33

+ or L 0V or NControl Supply
24VDC or 115VAC

E-STOP STOP CR

C

START

Start/Stop
control relay

PL

optional
pilot light

+24VDC  (REQUIRED) 0V

External 24VDC 
power supply required.

Power Factor
Correction

(optional by customer)

Power Factor correction,
if required, should NOT
be installed in the SR33

branch circuit.

1L1

2T1 4T2 6T3

3L2 5L3 PE

OL

Cable distance from SR33 to motor
< 100m [328ft]

Electrical
Ground

OL

CR

CR

X2 X1

SR33 Control Terminals

+24VDC
external power
supply required

13

23

A1

14

24

A2
Start/Stop

Ready/Fault

Run

C

DO NOT CONNECT AC POWER TO X2 & X1

NOTE:  Where several conductors are to be connected, the difference 
between the wires/cables used must not exceed one standard AWG size 
level.

NOTE:  The soft starter must be connected to a 3-phase power supply and 
a 3-phase load for proper operation.  Attempted starts will result in 
a starter fault if either the 3-phase power or the 3-phase load is not 
connected.

Warning:  nEvEr carry out any Work on ElEctrical or mEchanical EquipmEnt bEforE 
isolating all poWEr suppliEs.  thE sr33 DoEs not proviDE isolation.  livE outputs may 
bE prEsEnt Without motor rotation.
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Settings

Start

Stop

Uini

30% 100%

30

0 30

0

Pedestal Voltage:  30% for standard rating 
100% for high-breakaway loads

Soft Stop Time:   Default = 0 
Range = 0s to 30s

Soft Start Time:   Default =  
 approx 5s  (SR33-22 to SR33-195) 
 approx 12s  (SR33-241 to SR33-482) 
Range = 0s to 30s

SR33-22 to SR33-195  –  15hp to 150hp @ 460V
LED Green

On – Ready for operation 
Off – Fault

Fault LED Red  
(reset by cycling power at Start/Stop input A1 & A2)

Flashes 
1 SCR or supply 
2 Too hot 
3 Control supply low volts 
4 Bypass relay failure

Green/Orange Flash – Tripped & reset; ready

 
Green
On = Ready 
Off = Fault
Flash Red (fault)
1 = SCR / supply 
2 = Thermal 
3 = Vc < 24V 
4 = Bypass relay failure

······························································································································
SR33-241 to SR33-482  –  200hp to 400hp @ 460V

LED Green
On – Ready for operation 
Off – Fault

Fault LED Red  
(reset by cycling power at Start/Stop input A1 & A2)

Flashes 
1 SCR or supply 
2 Too hot 
3 Control supply low volts 
4 Bypass relay failure 
5 Shearpin (I > 4.5 x Ie) 
6 Overload – see separate O/L trip chart
Green/Orange Flashes – Tripped & reset; ready
Green/ Orange Rapid Flashes – Overcurrent 

>300% starting;  >110% running 
(very brief flashing is normal during start)

 
Green
On = Ready 
Off = Fault
Flash Red (fault)
1 = SCR / supply 
2 = Thermal 
3 = Vc < 24V 
4 = Bypass relay failure 
5 = Shearpin 
6 = Overload
Rapid = Overcurrent
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SR33 Timing Diagram

A1, A2

V T1, T2, T3

X1, X2

~½ second

V L1, L2, L3

With Circuit Breaker With Contactor

23, 24

13, 14

Start Input

Output Power

24VDC Control Power

Line Power

Ready Status *

Run Status

* The “Ready/Fault” contact (terminals 23 and 24) is energized and closed when control power is applied and the SR33 
  soft starter is ready.  This same contact will be de-energized and open if the control power is off or the SR33 soft starter 
  is faulted.  The contact as designed provides a failsafe means of determining the “Ready” status of the starter.  The 
  presence of an input from the contact indicates that the starter has control power, is without fault, and is ready to start. 

Warning:  attEntion!  Within thE scopE of thE Eu DirEctivEs, thE sr33 soft startErs 
anD thEir accEssoriEs may bE commissionED only proviDED it is EstablishED that thE 
machinE fulfills thE protEctivE rEquirEmEnts of machinE DirEctivE 89/392/EWg.

Sizing Guide

Important: Care must be taken to select the correct SR33 for the 
application to ensure that the SR33 is not undersized.  Refer to 
Selection Tables or to our online selection tool for deratings by 
application and overload trip class:  
(https://www.automationdirect.com/selectors/softstarters).

The SR33 is designed for general purpose applications and where a traditional Wye/Delta is 
currently used (or considered appropriate).  Generally the motor will start off-load, and the 
time to accelerate to full speed will be in the range of a few seconds.
The standard SR33 range is suitable for the majority of applications, and conforms to 
Trip Class 10, which means it is capable of withstanding three times Full Load Current for 
10-second starts.  However, there are instances where a different start profile is required.  To 
satisfy these applications, the SR33 has two other ratings; Class 20 and Class 30.  These ratings 
correspond to IEC thermal/electronic overload trip classes, and the SR33 must be used with an 
overload protection device that has a rating corresponding to the Trip Class selected.
When using the selection tables to select the most appropriate SR33 model, please note the 
following:

• The SR33 is not suitable for very high inertia loads, such as centrifuges or loaded with 
crushers, with starts > 30 seconds.

• 2-pole motors may take longer to start.

https://www.automationdirect.com/selectors/softstarters
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SR33 Selection

SR33 Soft Starters – Selection – Steps 1 & 2 (of 4)

Step 1:  Select the 
application from the list 
and follow that column 
down.

Typical Applications 
Standard Duty Medium Duty Heavy Duty

Default
Agitator
B ow Thruster - Zero Pitch
C ompressor - Rotary Vane
C ompressor - Scroll
C onveyor - Unloaded
F an - Low Inertia < 85A
Feeder - screw
Lathe machines
Mixer - Unloaded
Molding Machine
P lastic and textile machines
P ump - Submersible 

Centrifugal
P ump - Submersible 

Rotodynamic
Saw - Band
T ransformers
Voltage regulators

Ball mill
B ow Thruster - Loaded
C ompressor - Centrifugal
C ompressor - Reciprocating
C ompressor - Rotary Screw
C onveyor - Loaded
Grinder
H ammer mill
M ills - Flour, etc.
M ixer - Loaded
Pelletizers
P ump - Positive displacement 

reciprocating
P ump - Positive displacement 

rotary
P ump Jack
R olling mill
R oots Blower
S aw - Circular
S creen - Vibrating
T umblers

Centrifuge* 
*For centrifuges make 
selection at I(A) = motor 
FLA x 2.3
Crusher
Fan - High Inertia > 85A
Shredder
Wood chipper
Press, flywheel

Step 2:  
Confirm the 
rated starting 
capability of 
the soft start 
against the 
application.

Trip Class  10 20 30
Rated 
Starting 
Capability  

3x Motor Current - 23s 4x Motor Current - 19s 4x Motor Current - 29s

Max 
Starts per 
Hour 

SR33-29 to -280:  5 starts/hr
SR33-350 to -482:  3 starts/hr

SR33-29 to -350:  5 starts/hr
SR33-430 to -482:  3 starts/hr

SR33-41 to -430:  5 starts/hr
SR33-482:  3 starts/hr

Index Rating Standard (Class5) AC53b: 3-5: 355;  Overcurrent = 3 x Irated for 5 seconds

Warning:  Applying more starts per hour than the specified 5 or 3 
starts/hr will cause the starter to overheat and fail.
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SR33 Soft Starters – Selection – Step 3 (of 4)
Step 3:   Consider the operating environment and make the 

model selection on a higher horsepower rating.

Height Above 
Sea Level 

Standard operating height is 3280ft.  For every 
328ft, increase motor HP by 1%, up to 6600ft.
Example:  For a 100HP motor at 4900ft, make 
model selection based on 105HP (5% higher).

Operating 
Temp-erature  

Standard operating temperature is 122°F.  For 
every 1°F above, increase motor HP by 2.2%, 
up to 140°F.
Example:  For a 100HP motor at 132°F, make 
model selection based on 122HP (22% higher).

Increased 
Starts per Hour 

Use our online tool to select the model:   
https://www.automationdirect.com/selectors/
softstarters

SR33 Soft Starters – Selection – Step 4 (of 4)
Step 4:   Select SR33 model based on your motor Voltage and 

Horsepower
Motor HP Trip Class *

230VAC 460VAC 3-23:697 4-19:701 4-19:691
HP Ie (A) HP Ie (A) 10 20 30

– – – – 5 start/hr
5 15.5 10 15.5 SR33-22 SR33-29 SR33-29

7.5 22 15 22 SR33-29 SR33-29 SR33-41
10 29 20 29 SR33-41 SR33-41 SR33-55
10 34 25 34 SR33-41 SR33-55 SR33-66
15 41 30 41 SR33-55 SR33-66 SR33-97
20 55 40 55 SR33-66 SR33-97 SR33-132
20 66 50 66 SR33-80 SR33-132 SR33-132
30 80 60 80 SR33-132 SR33-132 SR33-160
30 97 75 97 SR33-132 SR33-160 SR33-195
50 132 100 132 SR33-195 SR33-241 SR33-280
60 160 125 160 SR33-241 SR33-280 SR33-350
75 195 150 195 SR33-280 SR33-350 SR33-430
– – – – 3 start/hr

75 241 200 241 SR33-350 SR33-430 SR33-482
100 280 200 280 SR33-430 SR33-482 –
125 350 250 350 SR33-482 – –
250 361 300 361 SR33-482 – –
*  A separate overload protection device with a rating corresponding 

to the applicable trip class must be used with the SR33.

For Motor Overload Protection, the SR33 must be used with a separate 
customer-supplied Overload Protection Device that has a rating 
corresponding to the applicable Trip Class.

https://www.automationdirect.com/selectors/softstarters
https://www.automationdirect.com/selectors/softstarters
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Overload Trip Curve for SR33-160 to SR33-350
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S
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Trip Level Current (Amps)

The SR33 can be used at ratings other than those stated.  Use the above trip curve to 
determine the required unit for the duty.
As an example, the SR33-280 will run a 150hp motor (180A @ 460V) at the maximum 
continuous running current and will allow an overload of 3 x 280 Amp (840A) for 12 seconds, 
3 times per hour.  The unit would also allow a 3.5 x overload (980A) for approximately 5½ 
seconds, 3 times per hour.
Following an overload trip, subsequent restarts need to be restricted due to a cooling time.  
The severity of overload determines the cooling time, which has a maximum value of 10 
minutes.
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Specifications

SPECIFICATIONS
Rated Impulse Withstand Voltage 4kV

Rated Insulation Voltage 500V   (IEC standard insulation rating.  Actual testing proves insulation 
withstand capacity beyond 460V+10%)

Pollution Degree For use in a Pollution Degree 2 environment

Short Circuit Current (Type 1) *
5kA for SR33-22 to SR33-55
10kA for SR33-66 to SR33-195
18kA for SR33-241 to SR33-482

Short Circuit Coordination Type 1 *

Surrounding Air Temperature
0 to 40 °C [32 to 104 °F]  –  Above 40°C [104 °F] derate linearly by 2% of unit 
FLC per °C to a max derate of 40% at 60°C [140 °F].  (Derating not UL.  Refer to 
separate UL Ratings and Protection Requirements, page QS–13.)

Transport and Storage -25 to 60 °C  [-13 to 140 °F]

Altitude 1000m [3281 ft].  Above 1000m de-rate linearly by 1% of unit FLC per 100m to a 
max altitude of 2000m [6562 ft].

Humidity max 85% non-condensing, not exceeding 50% at 40°C [104°F]

Environmental Rating SR33-22 to SR33-97 = IP20;  SR33-132 to SR33-482 = IP00

Design Standards EN/IEC 60947-4-2 “AC Semiconductor Motor Controllers and Starters” 
UL508 Industrial Control Equipment (except SR33-350, -430, -482)

Operational Voltage 230–460VAC rms 3-phase (-15% +10%)

Rated Frequency 50–60Hz +/- 2Hz;  Form Designation = Form 1

Index Rating Class 5;  AC53b: 3-5: 355;  internally bypassed (10 starts/hr)

Control Power Supply 
Requirements

24VDC supplied externally to terminals X1-X2
Residual Ripple: 100mV;  Spikes/Switching Peaks: 240mV
Turn On/Off Response:  No overshoot of Vout
Over Voltage Protection:  Output voltage must be clamped to < 30V
Ou tput Capacity 

SR33-22 to SR33-97:  approx 4VA 
SR33-132 to SR33-482:  approx 12VA, capable of 4A for 250ms

* When protected by recommended semiconductor fuse.

FEATURES
SR33 Overload Trip *
(not available on all models)

Single-phase sensing;  Non-adjustable;  (refer to O/L trip curve)

Start/Soft Stop Control 24V DC/110V AC galvanically isolated terminals A1-A2 
(1mA @ 24VDC; 3mA @ 110VAC; not suitable for use with PLC triac output)

Auxiliary Circuits (relays) 230VAC:  3A (resistive);  1A (AC-15);  Run – 13/14;  Ready – 23/24

Indication Multi function LED on front panel

Start Time Range 0 to 30 seconds

Stop Time Range 0 to 30 seconds

Start Duty S1 per IEC 34-1 & VDE0530 Part 1.   
3 x FLC for 5 seconds @ standard rating (Class5, 40°C [104°F]).

Starts / Hour 10 evenly spaced starts per hour, or 5 starts + 5 soft stops per hour
Power Terminals
SR33-22 to SR33-97 
SR33-132 to SR33-482

Inputs: 1/L1, 3/L2, 5/L3;  Outputs: 2/T1, 4/T2, 6/T3 
up to 97A:  Wire clamp terminals (unit is IP20) 
132A to 482A:  External busbars (unit is IP00)

Ground Terminals
SR33-22 to SR33-55 
SR33-66 to SR33-195 
SR33-241 to SR33-482

External stud 
up to 55A:  M6 
66A to 195A:  M8 
241A to 482A:  M10

* Overload trip applies ONLY to models SR33-241, SR33-280, SR33-350, SR33-430, & SR33-482.
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EMC EMISSION AND IMMUNITY LEVELS
ESD Immunity IEC 61000-4-2 4kV contact;  8kV air discharge

RF Immunity
IEC 61000-4-6 140dBuV over 0.15–80MHz
EC 61000-4-3 10V/m over 80–1000MHz

Fast Transient Immunity IEC 61000-4-4 2kV/5kHz

Surge Immunity IEC 61000-4-5 2kV line to ground; 1kV line to line

Conducted RF Emissions
EN 55011 Class A

Radiated RF Emissions

RECOMMENDED FUSING –  
for IEC Type 1 Coordination Short Circuit Protection

SR33 
Model 
Number

Rated  
Short 
Circuit 

Current

Siba 
Semiconductor 

Fuse

Class J High-Speed  
or RK5 Time-Delay 

Current-Limiting Fuse*  
Rated 600VAC

SR33-22

5kA

2018920.50A 35A

SR33-29
2018920.100A

45A

SR33-41 60A

SR33-55
2018920.125A

80A

SR33-66

10kA

125A

SR33-80
2061032.200A

175A

SR33-97 200A

SR33-132 2061032.250A 250A

SR33-160
2061032.400A

350A

SR33-195 400A

SR33-241

18kA

2062032.630 450A
SR33-280
SR33-350

2063032.1000 –SR33-430
SR33-482
* Fuse comparable to Edison type JHL (class J) or ECSR (class RK5).
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UL Ratings and Protection Requirements

UL Maximum Surrounding Air Temperatures
SR33  
Model 
Number *

Maximum 40°C [104°F] Maximum 50°C [122°F]

I (A) HP @ 480V I (A) HP @ 480V

SR33-22 22 15 20 10

SR33-29 29 20 27 20

SR33-41 41 30 37 25

SR33-55 55 40 45 30

SR33-66 66 50 60 40

SR33-80 80 60 72 50

SR33-97 97 75 78 60

SR33-132 132 100 119 75

SR33-160 160 125 144 100

SR33-195 195 150 176 125

SR33-241 241 200 193 150

SR33-280 280 200 224 150
* Soft starters SR33-350 to SR33-482 are NOT UL certified.

UL Short Circuit Protection **

SR33  
Model 
Number *

Short 
Circuit 
Rating

Class J High-Speed  
or RK5 Time-Delay 

Current-Limiting Fuse 
***  

Rated 600VAC

Circuit Breaker  
Rated 600VAC

SR33-22 5kA 35A –

SR33-29 5kA 45A –

SR33-41 5kA 60A –

SR33-55 5kA 80A –

SR33-66 10kA 125A –

SR33-80 10kA 175A –

SR33-97 10kA 200A –

SR33-132 10kA 250A 350A

SR33-160 10kA 350A 450A

SR33-195 10kA 400A 500A

SR33-241 18kA 450A –

SR33-280 18kA 450A –
* Soft starters SR33-350 to SR33-482 are NOT UL certified.
**  Suitable for use on a circuit capable of delivering not more than 

the rms symmetrical Amperes as indicated at 480VAC maximum, 
when protected by fuses or inverse-time circuit breakers with rated 
maximum Amperes as indicated.

***  Fuse comparable to Edison type JHL (class J) or ECSR (class RK5).
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