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Why motor protection in the first place?

An electric motor converts electrical energy into mechanical energy. It draws electrical energy 

from the power source, converts this as mechanical energy at the shaft. In doing so, losses are 

incurred that cause the motor temperature to increase (copper losses in the motor stator and 

rotor, iron losses in the stator and friction losses). If the motor temperature increases too much 

over a longer period of time, this can thermally damage the motor. This for example, can be due 

to an excessively high load torque in continuous operation, frequent starts, locked rotor, line 

supply imbalance or phase failure. The result: Motor damage and in the worst case, a short-

circuit. The main task of the motor protection function is to prevent an excessively high 

temperature rise in the stator and rotor  i.e. motor overload.

Why is the starting period so decisive?

The starting period of a motor is critical because when starting, the motor draws significantly 

higher current than during normal operation. The starting current can be between 400 and 

840% of the rated current under given operating conditions. As a result of the high starting 

current, the stator and rotor windings reach an extremely high temperature in just few seconds. 

When engineering the feeder, it is important to take into account the different starting times. 

Starting times of up to 10 sec are considered as normal starting  and times higher than this are 

considered to be heavy-duty starting.

Temperature or current-dependent protection?

There are two possibilities of protecting motors: Current-dependent and Temperature-

dependent. 

Current-dependent motor protection devices utilize the principle wherein as the current 

increases, the motor temperature also increases. This means that these devices indirectly sense 

the temperature. Current-dependent motor protection devices include:

• Thermally-delayed overload releases as part of circuit-breakers 

• Thermal overload relays 

• Electronic overload relays 

The temperature-dependent protective devices directly measure the temperature in the motor. 

For example

• Thermistor motor protection devices, and

• Temperature monitoring relays

Motor protection is not a purely technical issue – but also yields significant 

business benefits of commercial significance. This is because if there is a 

considerable increase in the temperature of the motor, it will not only 

endanger the motor itself but can also disrupt the entire production process. 

As a result – costly downtime. Don't even allow things to go to that extent in 

the first place. Protect what should run the show. Our SIRIUS family offers you 

every possibility to achieve this.

SIRIUS electronic overload relays:

Minimise project engineering time, 

inventory and power consumption.  

Optimize plant availability and 

maintenance management.

SIRIUS overload relays fulfill every requirement 

The standard applications can bet met with 3RB20/21 electronic overload relays designed for 

current-dependent protection of loads against excessive temperature rise due to overload, phase 

failure and phase unbalance. 3RB21 additionally protects the motors against ground fault caused 

due to insulation damage, moisture etc. It also allows settable trip CLASS 5 to 30 to suit various 

starting conditions. 

For high feature requirements modular 3RB22/23 electronic overload relays provide both current 

dependent and temperature dependent protection in one device, thereby reducing the cost and 

panel space. The temperature dependent protection is achieved by direct temperature 

monitoring of motor windings by connection of a PTC sensor circuit.  

The modular design is most significant feature of 3RB22/23. The relay comprises an evaluation 

module, independent of the motor current (evaluation unit) and a current measuring module 

(CT) as per motor current. Both of these modules (units) are electrically connected to each other 

by connecting leads. The basic functionality of the evaluation module can be expanded by using 

the appropriate expansion modules (refer details on page 6).

Protect what must run
Motor protection with SIRIUS.
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Simply in safe hands.
Protecting with SIRIUS

For standard application (3RB20 & 3RB21)

• Unified range up to 630A with integrated CTs

• Wide setting range of 1:4

• Self powered (no external control supply)

• Self monitoring feature to ensure protection reliability

• Remote RESET (with 3RB21)

• Low power loss (0.05W)

For high feature requirements (3RB22/23)

• Modular design to reduce inventory

• Wider setting range of 1:10

• Both current & temperature based protection in one device

• Site fittable expansion modules

• Overload pre-warning to reduce downtime

• Transmission of operating data via Analog Output

Connecting pins for main circuit
Overload relays upto 12A are supplied with connecting pins. A separate individual 
mounting accessory should be ordered for these ratings. For higher rating relays, 
main circuit connection is with straight through connection or busbar connection.

Selector switch for manual/automatic RESET and RESET button 
This switch is used to select either manual or automatic RESET. In the manual RESET 
setting, the relay can be locally reset by pressing RESET button. For 3RB21 remote 
RESET is also possible using 24V supply. 

Switch position indicator and TEST function to check the wiring
This indicates that relay has tripped and allows a check to be made whether wiring is 
correct.

Electronic test
Enables a test of all important components and functions.

Motor current Setting
The relay can be simply set to the rated motor current using large knob.

Triping class setting/internal ground fault protection (only for 3RB21)
Using the rotary switch, the required tripping class can be set and internal ground 
fault protection can be activated.

Auxiliary Terminal (Screw Connection)
The auxiliary terminals are generously dimensioned to permit two conductors with 
different cross-sections to be connected for the auxiliary circuit. The auxiliary 
terminals are removable for faster termination.  

Standard applications:  3RB20/3RB21 electronic overload relays High feature requirements:  3RB22/23 electronic overload relays

Evaluation module
The evaluation module, (common for all ratings) evaluates the current measured by 
the current measuring module. Depending on the function selected, this trips when a 
fault condition develops and provides the appropriate signaling functions.

Green "Ready" LED
Green steady light indicates that the device is functioning perfectly.

Red "Ground fault" LED
Red steady light indicates that there is a ground fault.

Red "thermistor" LED
Red steady light indicates a thermistor trip.

Red "overload" LED
Red steady light indicates an overload trip; red flashing light indicates a warning for 
overload trip (overload alarm).

Motor current and tripping class setting
Using the 2 rotary switches, the device can be simply set to the motor current as well 
as the required tripping class, which is a function of the prevailing starting conditions.

TEST/RESET button
This allows all of the important device components and functions to be tested. The 
device can also be reset after a trip if the manual RESET function was selected. 
Alternatively, the device can be reset automatically or remotely.

Selector switch for manual/automatic RESET
This switch can be used to simply select either a manual or an automatic RESET.

Terminals
Screw terminals permit two conductors with different cross-sections to be connected 
for the auxiliary, control and sensor circuits.

Function expansion module 
This allows the functions of the evaluation module to be expanded, e.g. an internal 
ground fault detection function can be activated and/or analog output with the 
appropriate signals. (refer page 6 for details).

Current measuring module
This module measures the motor current flowing.
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Standard applications:  Overview of the different versions of the 3RB20/3RB21 overload relays

Size S00 S2 S3 S6 S10/S12

Width 45 55 70 120 145 

Main Order Nos. 3RB201 / 3RB211 3RB203 / 3RB213 3RB204 / 3RB214 3RB205 / 3RB215 3RB206 / 3RB216

Rated operational voltage 690 V 690 V 1000 V 1000 V 1000 V

Current ranges 0.1–0.4 A, 0.32–1.25 A, 1–4 A, 3–12 A 6–25 A, 13–50 A 12.5–50 A, 25–100 A 50–200 A 55–250 A, 160–630 A

Tripping class For 3RB20, CLASS 10 and CLASS 20 are permanently set / For 3RB21, CLASS 5 to 30 can be set

Trips in the event of Overload, phase failure and phase unbalance + ground fault (for 3RB21 only)

High feature requirements:  Overview of the 3RB22/3RB23 electronic overload relay versions

Size S00/S0 S2/S3 S6 S 10/S12

Width 45 mm 55 mm 120 mm 145 mm

Main Order Nos.

Evaluation module                                                                       3RB22 (monostable version) and 3RB23 (bistable version)

Current measuring module 3RB2906                                          3RB2906 3RB2956 3RB2966

Rated operational voltage 690 V 690 V 1000 V 1000 V

Current ranges 0.3–3 A, 2.4–25 A 10–100 A 20–200 A 63–630 A*

Tripping class                                                                                                                   CLASS 5 to 30 can be set

Trips in the event of Overload, Phase failure, phase unbalance, locked rotor and thermistor motor protection (with PTC sensor) + ground fault (with expansion module)

Special features

Using the 3RB2985 function expansion modules, it is possible to expand the functions of the evaluation modules to fit individual customer requirements. 

The following functions can be implemented:

• Internal ground fault protection and ground fault signaling

• Internal ground fault protection and overload alarm

• Analog output and overload alarm

• Analog output and internal ground fault protection and ground fault signaling

• Analog module and internal ground fault protection and overload alarm

*  Motor currents up to 820 A can be sensed and evaluated e.g. using the current 
    detection module 0.3 to 3 A in conjunction with a 3UF18 intermediate CT.

Response of the output Monostable Bistable
relays in the event of 3RB22 3RB23

Failure of the control The device trips No change of the switching
supply voltage status of the auxiliary contacts

Return of the control The device resets No change of the switching
supply voltage without status of the auxiliary contacts
previous tripping

Return of the control The device remains tripped The device remains tripped
supply voltage after Reset: Reset:
previous tripping • For overload tripping, • For overload tripping,

after 3 minutes after 3 minutes

• For thermistor tripping, • For thermistor tripping,
after the temperature has after the temperature has
fallen 5 K below the fallen 5 K below the 
response temperature response temperature

• For ground-fault tripping, • For ground-fault tripping,
immediately immediately

– 3RB2 overload relay are not suitable for power frequencies other than 50/60 Hz

– For star-delta starting internal ground-fault detection must be switched off
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Selection and Ordering Data Schematic diagram

Sirius 3RB20 and 3RB21

Size Current Range Trip Class Type Number Trip Class Type Number

0.1 to 0.4A Class 10 3RB2016-1RB0 Class 5 to 30 3RB2113-4RB0

0.32 to 1.25A Class 10 3RB2016-1NB0 Class 5 to 30 3RB2113-4NB0
S00

1 to 4A Class 10 3RB2016-1PB0 Class 5 to 30 3RB2113-4PB0

3 to 12A Class 10 3RB2016-1SB0 Class 5 to 30 3RB2113-4SB0

S2 6 to 25A Class 10 3RB2036-1QW1 Class 5 to 30 3RB2133-4QW1

S2 13 to 50A Class 10 3RB2036-1UW1 Class 5 to 30 3RB2133-4UW1

S3 25 to 100A Class 10 3RB2046-1EW1 Class 5 to 30 3RB2143-4EW1

S6 50 to 200A Class 10 3RB2056-1FC2 Class 5 to 30 3RB2153-4FW2

S10/12 160 to 630A Class 10 3RB2066-1MC2 Class 5 to 30 3RB2163-4MC2

Note :- For 3RB20 & 3RB21 up to 12A (S00) please order Independent mounting kit 3RB2913-0AA1

                                   3RB20                                    3RB21

Sirius 3RB22/23

Evaluation Module 

Current Measuring Module

Function Module

Connecting Leads 

(Suitable for all current measuring modules) Type Number

3RB22 with Monostable output 3RB2283-4AA1

3RB23 with Bistable output 3RB2383-4AA1

Size Current Range Trip Class Type Number

0.3 to 3A Class 5 to 30 3RB2906-2BG1
S00/S0

2.4 to 25A Class 5 to 30 3RB2906-2DG1

S2/S3 10 to 100A Class 5 to 30 3RB2906-2JG1

S6 20 to 200A Class 5 to 30 3RB2956-2TG2

S10/12 63 to 630A Class 5 to 30 3RB2966-2WH2

Type Number

Overload Warning + Analog Output 3RB2985-2AA0

Internal GF protection + Overload Warning + Analog Output 3RB2985-2AA1

Internal GF protection + GF Signalling + Analog Output 3RB2985-2AB1

Internal GF protection + Overload Warning 3RB2985-2CA1

Internal GF protection + GF Signalling 3RB2985-2CB1

(For connection between Evaluation Module and Current Measuring Module)

Type Number

Length 0.1 m 3RB2987-2B

Length 0.5 m 3RB2987-2D

3RB22/23 overload relays

3RB20 16 overload relays 3RB20 26 to 3RB20 66 overload relays

3RB21 13 overload relays 3RB21 23 to 3RB21 63 overload relays
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Sales offices:
• Ahmedabad - 380009

1st Floor, Shanti Chamber, Terapanth Marg
Opp. Dinesh Hall, Near I.T. Cross Road, Navrangpura
( : +91 79 27546803, 27546172
Fax: +91 79 27546711

• Bangalore - 560001
1st Floor, Jyothimahal, #49, St. Marks Road
( : +91 80 22042000
Fax: +91 80 22224131 / 51120735

• Chennai - 600034
4, Mahatma Gandhi Road
( : +91 44 28334000
Fax: +91 44 28334088

• Coimbatore - 641018
7th Floor, East Wing, Global Towers
1057, Avinashi Road
( : +91 422 4336100
Fax: +91 422 4336106

• Hyderabad - 500004
5-9-19, Lakshmi Narsinh Estate, 4th Floor
Secretariat Road, Opp. Secretariat, Saifabad
( : +91 40 23482500 (10 Lines)
Fax: +91 40 23243145 / 23243146

• Kolkata - 700042
43 Shanti Palli, R B Connector
Eastern Metropolitan Bypass
( : +91 33 24449000, 24428641-47
Fax: +91 33 24449010 / 13

• Mumbai - 400018
130, Pandurang Budhkar Marg, Worli
( : +91 22 24987000-02
Fax: +91 22 24987312

• Nagpur - 440010
5th Floor, Landmark Building, Ramdas Peth
( : +91 712 6633000
Fax: +91 712 6633111

• New Delhi - 110002
4A, Ring Road, I.P. Estate
( : +91 11 23455000-09
Fax: +91 11 23455030

• Pune - 411016
Tower B / 701 - 705, ICC Trade Tower
403A, Senapati Bapat Road
( : +91 20 2570 6000
Fax: +91 20 2570 6060

Territory managers :
• Aurangabad

Mobile: +91 9822193204
E-mail: siemens_nsk@sancharnet.in

• Bareilly - 243001
Flat no. T1, 129, Civil Lines
Mobile: +91 9897679061
E-mail: siemens.bly@gmail.com

• Baroda - 390007
1st Floor Vanijya Bhavan, Race Course Road
Mobile: +91 98255 06963
E-mail: sreejagannath.mohanta@siemens.com

• Belgaum - 590005
C/o “Shrihari”, 1st Floor, Plot No. 61
5th Cross, Bhagya Nagar 
( & Fax: +91 831 2495156
Mobile: +91 9880290835
E-mail: m.imran@siemens.com 

• Bhilai - 490001
C/o. Mr. S. H. Siddiqui
Sector -1, Street- 9, Quarter No.1A
Mobile: +91 9826127525
E-mail: siemens_chg@sify.com

• Bhopal - 462023
C/o. Mr. A.K. Sundrani, Sector - D
Plot No. B-204, Meenal Residency, J.K. Road
(  : +91 755 2688662
Mobile: +91 9425057945
E-mail: siemens@sancharnet.in

• Bhubaneswar - 751003
Flat No. 4C, Aditya Palace, 218/219, Paika Nagar
( : +91 674 2563124
Mobile: +91 9437013124
E-mail: angshumanrc@yahoo.com

• Bokaro 
Mobile: +91 9934352756
E-mail: siemens_bokaro@yahoo.co.in

• Chandigarh - 160019
SCO - 188-190, 2nd Floor
Sector 34A, Gurunanak Complex
( : +91 172 2666618, 2666619
Mobile: +91 9417121990
E-mail: siemenschd@satyam.net.in

• Cochin - 682016
K.G. Oxford Business Centre
39/4609, 3rd Floor, Sreekandath Road, Ravipuram
( : +91 484 4028611/22/33/44
Fax: +91 484 2371564
E-mail: kumchn@satyammail.com

• Durgapur - 713216
A-39, Moulana Azad Sarani, 1st Floor,  City Centre
( : +91 343 2546777
Mobile: +91 9832172046
E-mail: dgp_sldgp@sancharnet.in

• Guwahati - 781003
G1, Hill View Apartment
Navagraha Path, Chenikuthi Hill Side 
( : +91 361 2663988
Mobile: +91 9864037562
E-mail: amarnath.karmakar@vsnl.net

• Hardwar - 249407
758, 1st Floor, Model Colony
Awas Vikas, Jwalapur, Uttaranchal
( & Fax: +91 1334 265491
Mobile: +91 9897070133
E-mail: siemens_hwd@datainfosys.net

• Indore - 452001
521 Suniket Apartments
Shri Nagar Extension, Main Khajrana Road
Mobile: +91 98266 41970
E-mail: siemens_indore@yahoo.com

• Jaipur - 302016
Flat No.101, Mahiraj Apartment 
Basant Marg, Bani Park, Rajasthan
( & Fax: +91 141 2203058
Mobile: +91 9829244313
E-mail: siemens_jpr@dil.in

• Jallandhar - 144002
635L, 1st Floor, Model Town, Punjab
( & Fax: +91 181 2460547
Mobile: +91 9814306636
E-mail: siemensjal@vsnl.net

• Jamshedpur - 831005
1511, Kirthar Apartment, Vijaya Heritage, Uliyan, Kadma
( : +91 657 2311352
Mobile: +91 9934311352
E-mail: siemens.jsr@rediffmail.com

• Kanpur - 208001
Flat No.19-B, 4th Floor, Prabhu Vatika
7/109, Swarup Nagar, U.P.
( & Fax: +91 512 2548765
Mobile: +91 9839102434
E-mail: siemens_knp@satyam.net.in

• Kolhapur - 416001
B-7, Mahagaonkar Complex
1147/E, Rajaram Road, Opp. Kamala College
( : +91 231 2536626
Mobile: +91 9822558876
E-mail: amol.pandit@siemens.com

• Lucknow - 226001
28/45, Ashok Marg
( : +91 522 2231219, 2280305
Mobile: +91 9415012500
E-mail: siemens_lko@satyam.net.in

• Ludhiana - 141004
Flat No.5 (GF), HIG Flats, Opp. Milk Plant
Bhai Randhir Singh Nagar, Ferozpur Road, Punjab
( : +91 161 2457199
Mobile: +91 9417045273 
E-mail: siemens_ldh@satyam.net.in

• Ludhiana - 141004
House No.228, 2nd Floor, B.R.S.Nagar
( : +91 161-4610776
Mobile: +91 9872000936
E-Mail: siemens.ludhiana@sify.com

• Madurai - 625016
Flat No, 210, II Floor, Arunachalam Apartment
Bharathiyar 5th street, S.S.Colony 
( & Fax: +91 452 2601305
Mobile: +91 9443369375
E-Mail: k.shankar@siemens.com

• Nashik - 422013
5, Vistaar Apts. Above Hari OM Super Market
Pumping Station, Gangapur Road
Mobile: +91 9822193204
E-mail: siemens_nsk@sancharnet.in

• Raipur - 492 001
C/o Mr.Shahpurkar 
280, Samta Colony, Near Gayatri Mandir
Mobile: +91 93297 07579
E-mail: siemens_chg@hotmail.com

• Rajkot - 360005
House No 97, Street No 3, Panchvati Park
Bh: Panchvati Hall, Panchvati Society
Mobile: +91 98258 18864
E-mail: vinod_naik_sl@yahoo.co.in

• Rourkela - 769004
T-15 Civil Town
( : +91 661 2400880
Mobile: +91 9437041724
E-mail: gangulys_sl@yahoo.co.in

• Renukoot - 231217
Room No.1 - 2, Adjacent Jain Complex, Murdhawa
Mobile: +91 9838007897
E-mail: siemens_upeast@sify.com

• Surat - 395009
Flat No: 104, A5 Block, Green Avenue Apartment, Adajan
Mobile: +91 98255 06962
E-mail: siemens.surat@gmail.com 

• Udaipur - 313001
Oasis Park, Flat No.303, P.P. Singhal Marg, Ambavgarh
( : +91 294 2430345
Mobile: +91 9829039120
E-mail: siemens@datainfosys.net

• Vapi - 396195
Flat No. 302, Samrajaya IV
Royal Residency, Charwada Road
( : +91 260 6451156
Mobile: +91 98251 47957
E-Mail: siemens_vapi@sancharnet.in

• Vijayawada - 520010
G-2, Shreya Towers, Moghalrajapuram
Near Jammichettu Centre
( : +91 866 5529933
Mobile: +91 9866690935
E-mail: srisachandra.kartikeya@siemens.com
kartikeya_p@rediffmail.com

• Visakhapatnam - 530017
Flat No. 101, Shripal Towers, Kiralampudi Layout
Mobile: +91 9849077719
E-mail: siemensvizag@rediffmail.com

Your Partners

‘Product development is a continuous process. Consequently, the 
data indicated in this datasheet is subject to change without prior 
notice. For latest issue contact our Sales Offices.’

Siemens Ltd.
SGR-01-111-010
This replaces SGR-01-111-008

Siemens Ltd.
Automation and Drives Division
LV Control & Distribution Products
Thane Belapur Road
Thane 400601
Fax : +91 22 27623729
e-mail : lvsgr-mktg.india@siemens.com
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