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FAIRFIELD WATER RECLAMATION PLANT MOTOR 
CONTROL CENTRE 

 
 

BUS PLUGS 
 

 

1. BUS PLUGS TECHNICAL DETAILS 
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Since product improvement is a continuing policy, we reserve the right to change 
specifications without notice.
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 2 

Advantages of Plug-Type Power Connections 
In Switchboards and Motor Control Centres 
 
For the Switchboard Manufacturer 

- Assists in standardising method of switchboard construction 
- Simplifies changes made to drives and feeders while the switchboard 

or MCC is under construction 
- Allows the demountable or withdrawable units to be made and tested 

away from the switchboard, then fitted at the final stage of 
manufacture. 

- In the case of distribution boards, the MCCB’s or switch-fuses can be 
purchased later in the construction programme due to the minimal 
amount of time needed to install. 

- Reduces the amount of labour needed, compared to making solid 
connections onto the busbars. 

- Provides a type tested method of connection. 
 
For the Customer/User 

- Simplifies changes on site. The plug-in method of connection means 
that drives and feeders can be added, deleted, modified or maintained 
without having to isolate the switchboard and disrupt power to the 
facilities. 

- Allows quick removal and substitution of spare units in the event of a 
failure. 
 
Safety 

- Busplugs provide a positive means of isolation. Maintenance and 
repairs can be carried out on withdrawn units, even with the power on. 

- Fully withdrawable units provide a visible confirmation of isolation of 
the circuit. 

Descriptive 
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Use of Busplugs 
 
Busplugs provide an “Off-load” disconnectable link between the 
busbar system and the short circuit protective device (SCPD.) 
 
Busplugs are normally mounted on a tray or mounting panel 
containing all the protective, switching and control equipment for a 
motor drive or feeder circuit. The composite arrangement is then 
easily and safely “demountable” when the switchboard is alive. 
Withdrawable units (where both the line and power connections are 
unpluggable) would also use a busplug or similar device on the load 
side connections. 
 
Busplugs should not be used to connect non-protective devices (eg. 
Isolators and non-auto circuit breakers) unless that section of the 
supply is protected by a SCPD. 
 
Construction 
 
Housing 
These are injection moulded from 30% glass filled nylon. The material 
is self extinguishing and listed as UL 94V-O. 
 
Each phase is fully segregated. The deep cavities in the casing 
between each pole permits a separate opening into the busbar 
chamber and complete segregation between the dropper busbars. 
 
Contacts 
Contacts are press formed from electrolytic copper coil strip. The one 
piece design means that the current path is constricted only at the 
contact end. (Centre pivoted contact arrangements have constricted 
current paths at both ends of the contact.) 
 
The contact area is curved in both directions to ensure a consistent 
point of contact to the busbars. 
 
Contact pressure is maintained by a steel spring. 
 
Contacts are silver plated. (Nickel plating can be provided when the 
plugs are installed in sulphurous or polluted atmospheres.) 
 
Separate Contacts 
 
Use 
The UNI-PLUG contact sets can be used for earthing on withdrawable 
cells in Motor Control Centres and contacts in electrowinning cells etc. 
 
A stainless steel plate is available to clamp the contact spring in place 
depending on the method of installation. 
 
Each contact is rated at 250A 

Descriptive 
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Ordering Information 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rating Poles Cat. No. Connection type 
Weight 

(kg) 
 
63A 

 
1 
1 
 

3 
3 
 

4 
4 
 

 
UP1063I 
UP1063E 

 
UP3063I 
UP3063E 

 
UP4063I 
UP4063E 

 
INTERNAL 
EXTERNAL 

 
INTERNAL 
EXTERNAL 

 
INTERNAL 
EXTERNAL 

 
0.13 
0.15 

 
0.33 
0.38 

 
0.43 
0.49 

 
250A 

 
1 
1 
 

3 
3 
 

4 
4 
 

 
UP1250I 
UP1250E 

 
UP3250I 
UP3250E 

 
UP4250I 
UP4250E 

 
INTERNAL 
EXTERNAL 

 
INTERNAL 
EXTERNAL 

 
INTERNAL 
EXTERNAL 

 
0.13 
0.17 

 
0.33 
0.46 

 
0.43 
0.60 

 
400A 

 
1 
1 
 

3 
3 
 

4 
4 
 

 
UP1400I 
UP1400E 

 
UP3400I 
UP3400E 

 
UP4400I 
UP4400E 

 
INTERNAL 
EXTERNAL 

 
INTERNAL 
EXTERNAL 

 
INTERNAL 
EXTERNAL 

 
0.15 
0.22 

 
0.40 
0.60 

 
0.53 
0.80 

 
800A 

 
3 
4 
 

 
UP3800 
UP4800 

 
EXTERNAL 
EXTERNAL 

 
1.45 
1.94 

 
1000A 

 
3 
4 
 

 
UP31000 
UP41000 

 
EXTERNAL 
EXTERNAL 

 
2.10 
2.80 

 
1200A 

 
3 
4 
 

 
UP31200 
UP41200 

 
EXTERNAL 
EXTERNAL 

 
2.50 
3.34 

    

 
250A  C250 

C250P 
CONTACT/SPRING 

STAINLESS STEEL PLATE 

Descriptive

Contacts 

Busplugs 
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 5

 Technical

Standards and Type-Tests 
 
Two standards are applicable to busplugs. 
 
AS/NZ53439.1 (IEC 60438-1) 
Low Voltage Switchgear and Controlgear Assemblies. This is the test 
standard when the busplug is used as a part of the switchboard 
assembly. 
Numerous tests have been carried out as prescribed in clause 8 of the 
standard. 
These tests include: 
• Temperature rise 
• Dielectric properties 
• Clearance and creepage distances 
• Short circuit strength to 65kA in conjunction with HRC fuses and 

moulded case circuit breakers for both motor circuits and feeders 
• Mechanical endurance of the contacts 
• The busplugs have also been included in numerous fault 

containment tests (to appendix ZD up to 65kA prospective for motor 
drives and feeder circuits with fuses and moulded case circuit 
breakers 

 
 
 
 
 
AS/NZS3947.3 (IEC 60947-3) 
Low Voltage Switchgear and Controlgear. Part 3: Switches, 
disconnectors, switch-disconnectors and fuse combination units. This 
standard applies when the busplug is installed as an integral part of the 
short circuit protective device. 
Tests carried out under clause 8.2.6.2 of this standard are to prove the 
short-circuit strength of the plug and connections to the SCPD (fuse 
combination units and moulded case circuit breakers.) Fault currents 
50-65kA depending on the rating of the SCPD. 
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 Ratings 
 
 
 
 
Busplugs connect to 5-6.35mm bars as 
standard. 
 
Busplugs for 8 or 10mm bars are 
available if specifically ordered. 

 

 
 

 

 
   

 63A 250A  400A 800A 1000A 1200A 

 
UP1063 

        UP3663    (2) 
UP4063 

UP1250 
        UP3250    (2) 

UP4250 
 

UP1400 
        UP3400    (2) 

UP4400 

UP1800 
UP3800 
UP4800 

UP31000 
UP41000 

UP31200 
UP41200 

Rated Thermal Current (A) 63 250  400 800 1000 1200 
Rated Operational Voltage Ue    (VAC) 1000 1000  1000             800       (3)             800       (3)             800       (3) 
Rated Insulation Voltage Ue    (VAC) 1000 1000  1000             800       (3)             800       (3)             800       (3) 
Short. Circuit. Current (With Back-Up Hrc Fuses)  (kA) 63       
Short. Circuit. Current (With Back-Up Mccb) (kA) 65       
Frequency  (HZ) 40-60       
Permissible Ambient Temperature  (°C) -20 to +70       
Contacts Per Pole 1 1  2 4 5 6 
Contact Resistance  (mΩ)              59       (4)              59       (4)               34       (4)              19       (4) - - 

        
1. Test certificates for temperature rise and short-circuit strength (in conjunction with HRC fuses and MCCB’s) are 
 available on request.   

2. Busplugs available as internal (I) or external connection (E)   
3. Busplugs 800-1200A can be made for 1000V if specified. 

  

4. Average resistance per pole. 
  

UP1063I

UP3063I 

UP4063E 

UP3250I

UP3250E

UP4250I

UP1400E

UP3400E

UP1800

UP3800 

UP4800 

UP31000

UP31000

UP31200

UP31200UP4400I

Technical 
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Conductors 
 
The busplugs may be connected to the SCPD by means of cable, or 
solid or flexible busbar. 
 
The current rating of the conductors should be at least the FLC of the 
motor, or for a heat feeder circuit, the rating of the switch. 
 
For currents above 500A, the conductors must also be sized to be 
able to carry the least produced at the terminals of the SCPD. The 
following minimum sectional areas are the minimum recommended 
for copper. 

 
500A  180mm² 
630A  240mm² 
800A  300mm² 
1000A  600mm² 
1200A  800mm² 
 
The conductors may also be rated on the basis of the reduced short 
circuit stresses that would occur on the load side of the SCPD 
provided that the connections are made in accordance with clause 
7.5.5.1.2 of AS/NZ53439.1 
 
All internally connected busplugs are provided with connection 
hardware. 
 
Thread Type   M8 
Tightening tension  12N/M 
Max cable lug width 19mm 
Max busbar size  25.4x6.4mm 
 
 

 

Connection 
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Barriers 
 
These are supplied standard on 250 and 400A busplugs. They are a 
barrier to the inside termination to the contact/s. The 250A barrier 
has a cut-out for 25x3mm bars, and the 400A for 25x6mm bars.  
 
These may be substituted for Insulation Cones (to be ordered 
separately) or they may be discarded if segregation for the purpose 
of insulation or ionised gasses entering the busbar zone through the 
busplug is not an issue. 
 
 

 

Connection
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Insulation Cones 
 
Use 
These INSULATION CONES are designed for internally connected 
UNI-PLUGS rated 63 to 250 AMPS. They are recommended for use 
where: 

 
a)  The connections are required to be shrouded to at least IP20. 
 

b)  The connection between the busplug and short circuit protective 
device must be fully insulated to comply with clause 7.7.5.1.1.2 of 
AS/NZS 3439.1 

 
c)  The busplug is installed in an enclosure designed to contain the effects of 

an internal arcing fault. 
 
Installation 
The cone should be cut by means of a knife to provide an opening to 
suit the conductor. The hole is normally at the end of the cone, but 
any other position may be used. 
 
The cone will accommodate cables up to 11mm external diameter 
(50mm²) and rectangular bars 20 x 6mm. 
 
Material 
The cones are injection moulded from pliable, flame retarded PVC. 
 
CAT. No. 
UPC (set of red, white and blue unless otherwise specified.) 
 
Colours 
Standard colours are red, white, yellow, blue and black. 
 

 

Connection
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Cut-out Details 
 

 

Dimensions

4 POLE 3 POLE 

1200 AMPS 

800-1000 AMPS 

63-400 AMPS 

M4 or M5 tapped holes or 
ø5 holes if secured by 
nuts. 
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Dimensions

View From Inside of Tray 

Plan 

250-400A tags 63A Tags 

Elevation 

63-400 Amps 
Internally connected busplugs 
do not have connection tags

Plan 

View From Inside of Tray Elevation 

800 Amps 
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Dimensions

Plan 

View From Inside of Tray Elevation 

1000 Amps 

Plan 

View From Inside of Tray Elevation 

1200 Amps 
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KENTAN ENGINEERING 
A.B.N. 21 009 217 654 
 
 
Unit 3, 8 Carole Road 
MADDINGTON  Western Australia  6109 
 
P.O. Box 284 
MADDINGTON   Western Australia  6989 
 
International Telephone: 61 8 9493 5255 
National Telephone: (08) 9493 5255 
Facsimile: (08) 9493 5242 
Email: sales@kentan.com.au 
Internet: www.kentan.com.au 
 
 
 
 
 
 

Kentan Engineering is a Quality Assured Company. 
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FAIRFIELD WATER RECLAMATION PLANT MOTOR 
CONTROL CENTRE 

 
 

CONTACTORS 
 

 

1. TESYS D CONTACTOR TECHNICAL DETAILS 
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5

Selection guide 5 TeSys contactors 5

TeSys d
  

Applications All types of automation system

Rated operational current
le max. AC-3 (Ue y 440 V) 9 A 12 A 18 A 25 A 32 A 38 A

le AC-1 (θ y 60 °C) 20/25 A 25/32 A 25/40 A 50 A

Rated operational voltage 690 V

Number of poles 3 or 4 3 or 4 3 or 4 3 or 4 3

Rated operational power
in AC-3 220/240 V 2.2 kW 3 kW 4 kW 5.5 kW 7.5 kW 9 kW

380/400 V 4 kW 5.5 kW 7.5 kW 11 kW 15 kW 18.5 kW

415/440 V 4 kW 5.5 kW 9 kW 11 kW 15 kW 18.5 kW

500 V 5.5 kW 7.5 kW 10 kW 15 kW 18.5 kW 18.5 kW

660/690 V 5.5 kW 7.5 kW 10 kW 15 kW 18.5 kW 18.5 kW

1000 V – – – – – –

Auxiliary contacts 1 N/C and 1 N/O instantaneous contacts incorporated in the contactors, with add-on blocks 
common to the whole range, comprising up to 4 N/C or N/O instantaneous, up to 1 N/O + 1 N/
C time delay and up to 2 N/O or 2 N/C protected contacts and 2 screen continuity terminals

Thermal overload relays
manual-auto compatible Class 10 A 0.10…10 A 0.10…13 A 0.10…18 A 0.10…32 A 0.10…38 A 0.10…38 A

Class 20 2.5…10 A 2.5…13 A 2.5…18 A 2.5…32 A

Suppressor modules
(c and low consumption 
contactors have built-in 
suppression as standard)

Varistor p p p p p p
Diode – – – – – –

RC circuit p p p p p p
Bidirectional peak limiting 
diode

p p p p p p

Interfaces Relay p p p p p p
Relay + override function p p p p p p
Solid state p p p p p p

Contactor type references a or c 3-pole LC1 D09 LC1 D12 LC1 D18 LC1 D25 LC1 D32 LC1 D38
a 4-pole LC1 DT20/ LC1 DT25/ LC1 DT32/ LC1 DT40/ – –
c 4-pole LC1 D098 LC1 D128 LC1 D188 LC1 D258 – –

Reversing contactor 
type references

a 3-pole LC2 D09 LC2 D12 LC2 D18 LC2 D25 LC2 D32 LC2 D38

c 3-pole LC2 D09 LC2 D12 LC2 D18 LC2 D25 LC2 D32 LC2 D38
a 4-pole LC2 DT20 LC2 DT25 LC2 DT32 LC2 DT40 – –
c 4-pole LC2 DT20 LC2 DT25 LC2 DT32 LC2 DT40 – –

Pages Contactors 5/58 to 5/61

Reversing contactors 5/62 to 5/65
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40 A 50 A 65 A 80 A 95 A 115 A 150 A

60 A 80 A 125 A 200 A

1000 V on a supply, 690 V on c supply

3 4 3 3 4 3 4 3 3 4 3

11 kW 15 kW 18.5 kW 22 kW 25 kW 30 kW 40 kW
18.5 kW 22 kW 30 kW 37 kW 45 kW 55 kW 75 kW

22 kW 25/30 kW 37 kW 45 kW 45 kW 59 kW 80 kW

22 kW 30 kW 37 kW 55 kW 55 kW 75 kW 90 kW

30 kW 33 kW 37 kW 45 kW 45 kW 80 kW 100 kW

22 kW 30 kW 37 kW 45 kW 45 kW 75 kW 90 kW

1 N/C and 1 N/O instantaneous contacts incorporated in the contactors, with add-on blocks common to the whole range, comprising up to 4 N/C or N/O 
instantaneous, up to 1 N/O + 1 N/C time delay and up to 2 N/O or 2 N/C protected contacts and 2 screen continuity terminals

17…50 A 17…70 A 17…80 A 17…104 A 17…104 A 60…150 A 60…150 A

17…40 A 17…65 A 17…70 A 17…80 A 60…150 A 60…150 A

p p p p p p p p p p –

p p p p p p p p – – –

p p p p p p p p p p p
p p p p p p p p – – –

p p p p p p p p p p p
p p p p p p p p p p p
p p p p p p p p p p –

LC1 D40 LC1 D50 LC1 D65 LC1 D80 LC1 D95 LC1 D115 LC1 D150
LC1 D40 – LC1 D65 LC1 D80 – LC1 D115 –
LP1 D40 – LP1 D65 LP1 D80 – LC1 D115 –

LC2 D40 LC2 D50 LC2 D65 LC2 D80 LC2 D95 LC2 D115 LC2 D150
– – – – – – –
LC2 D40 – LC2 D65 LC2 D80 – LC2 D115 –
– – – – – – –
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5

Selection guide 5 TeSys contactors 5

TeSys d, low consumption
  

Applications Automation systems

Rated operational current
le max. AC-3 (Ue y 440 V) 9 A 12 A 18 A

le AC-1 (θ y 60 °C) 20/25 A 20/25 A 25/32 A

Rated operational voltage 690 V

Number of poles 3 or 4 3 or 4 3 or 4

Rated operational power 
in AC-3 220/240 V 2.2 kW 3 kW 4 kW

380/400 V 4 kW 5.5 kW 7.5 kW

415/440 V 4 kW 5.5 kW 9 kW

500 V 5.5 kW 7.5 kW 10 kW

660/690 V 5.5 kW 7.5 kW 10 kW

Coil consumption 2.4 W (100 mA - 24 V)

Operating ranges 0.7…1.25 Uc

Operating time 
at 20 °C and at Uc Closing 70 ms 

Opening 25 ms 

Auxiliary contact blocks 1 N/C and 1 N/O instantaneous contacts incorporated in the contactors, with add-on blocks 
common to the whole range, comprising up to 2 N/C or 2 N/O instantaneous standard contacts

Interference suppression Built-in suppression as standard, by bi-directional peak limiting diode

Contactor type

3-pole LC1 D09 LC1 D12 LC1D18
4-pole LC1 DT20/D098 LC1 DT25/D128 LC1 DT32/D188

Reversing contactor type

3-pole LC2 D09 LC2 D12 LC2 D18
4-pole LC2 DT20 LC2 DT25 LC2 DT32

Pages Contactors 5/58 to 5/61

Reversing contactors 5/62 to 5/65
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5

5

 

 

25 A 32 A 38 A

25/40 A 50 A 50 A

3 or 4 3 3

5.5 kW 7.5 kW 9 kW
11 kW 15 kW 18.5 kW

11 kW 15 kW 18.5 kW

15 kW 18.5 kW 18.5 kW

15 kW 18.5 kW 18.5 kW

2.4 W (100 mA - 24 V)

0.7…1.25 Uc

70 ms 

25 ms 

1 N/C and 1 N/O instantaneous contacts incorporated in the contactors, with add-on blocks common to the whole range, comprising up to 2 N/C or 2 N/O 
instantaneous standard contacts

Built-in suppression as standard, by bi-directional peak limiting diode

LC1 D25 LC1 D32 LC1 D38
LC1 DT40/D258

LC2 D25 LC2 D32 LC2 D38
LC2 DT40
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5

Characteristics 5 TeSys contactors 5

TeSys d

  

Contactor type LC1 D09…D18
DT20 and DT25

D25…D38
DT32 and DT40

D40 D50…D95 D115 and D150

Environment
Rated insulation voltage (Ui) Conforming to IEC 60947-4-1, 

overvoltage category III, 
degree of pollution: 3

V 690 1000

Conforming to UL, CSA V 600

Rated impulse 
withstand voltage (Uimp)

Conforming to IEC 60947 kV 6 8

Conforming to standards IEC 60947-1, 60947-4-1, NFC 63-110, VDE 0660, BS 5424, JEM 1038.
EN 60947-1, EN 60947-4-1.
GL, DNV, PTB, RINA

Product certifications UL, CSA
Complies with SNCF, Sichere Trennung recommendations

Separation insulation Conforming to VDE 0106 
part 101 and A1 (draft 2/89)

V 400

Degree of protection (1)
(front face only)

Conforming to VDE 0106 
and IEC 60529

Power connection Protection against direct finger contact IP 2X

Coil connection Protection against direct finger contact IP 2X

Protective treatment Conforming to IEC 60068 “TH”

Ambient air temperature 
around the device

Storage °C - 60…+ 80

Operation °C - 5…+ 60 

Permissible °C - 40…+ 70, for operation at Uc

Maximum operating altitude Without derating m 3000

Operating positions 
(2)

Without derating in the 
following positions

Positions that are
not permissible

For  c contactors LC1 D09 to D38

Flame resistance Conforming to UL 94 V1

Conforming to IEC 60695-2-1 °C 960

Shock resistance (3) 
1/2 sine wave = 11 ms

Contactor open 10 gn 8 gn 8 gn 8 gn 6 gn

Contactor closed 15 gn 15 gn 10 gn 10 gn 15 gn

Vibration resistance (3) 
5…300 Hz

Contactor open 2 gn

Contactor closed 4 gn 4 gn 4 gn 3 gn 4 gn

(1) Protection provided for the cabling c.s.a.'s indicated on the next page and for connection by 
cable.

(2) For other operating positions, please consult your Regional Sales Office.
(3) Without change of contact states, in the most unfavourable direction (coil energised at Ue).

30
 °

30 °

90
 ° 90 ° 

18
0 

°
 

18
0 

°
 

a/c a c

Selection :
pages 5/160 to 5/191

References :
pages 5/58 to 5/61

Dimensions :
pages 5/82 to 5/85

Schemes :
pages 5/86 and 5/87
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5

Characteristics (continued) 5 TeSys contactors 5

TeSys d

    

Contactor type LC1 D09 and D12  
DT20 and 
DT25

D18
(3P)

D25 
(3P)

D32 D38 D18 and D25 
(4P)
DT32 and 
DT40

D40 D50 and 
D65

D80 and 
D95

D115 and D150

Power circuit connections
Connection by cable

Tightening torque Screw clamp terminals Connector
2 inputs

Screw 
clamp 
terminals

Connector
1 input

Connector
2 inputs

Flexible cable 
without cable end

1 conductor mm2 1…4 1.5…6 1.5…10 2.5…10 2.5…10 2.5…25 2.5…25 4…50 10…120

2 conductors mm2 1…4 1.5…6 1.5…6 2.5…10 2.5…10 2.5…16 2.5…16 4…25 10…120 + 10…50

Flexible cable 
with cable end

1 conductor mm2 1…4 1…6 1…6 1…10 2.5…10 2.5…25 2.5…25 4…50 10…120
2 conductors mm2 1…2.5 1…4 1…4 1.5…6 2.5…10 2.5…10 2.5…10 4…16 10…120 + 10…50

Solid cable 
without cable end

1 conductor mm2 1…4 1.5…6 1.5…6 1.5…10 2.5…16 2.5…25 2.5…25 4…50 10…120

2 conductors mm2 1…4 1.5…6 1.5…6 2.5…10 2.5…16 2.5…16 2.5…16 4…25 10…120 + 10…50

Screwdriver Philips N° 2 N° 2 N° 2 N° 2 N° 2 – – – –

Flat screwdriver Ø Ø 6 Ø 6 Ø 6 Ø 6 Ø 6 Ø 6…Ø 8 Ø 6…Ø 8 Ø 6…Ø 8 –

Key for hexagonal headed screw – – – – – – – 4 4
Tightening torque N.m 1.7 1.7 2.5 2.5 1.8 5 5 9 12

Spring terminal connections (1)
Flexible cable 
without cable end

1 conductor mm2 2.5 
(4: DT25)

4 4 4 – 10 – – –

2 conductors mm2 2.5 
(except 
DT25)

4 4 4 – – – – –

Connection by bars or lugs
Bar cross-section – – – – – – – 3 x 16 5 x 25

Lug external Ø mm 8 8 10 10 8 (2) 13 16 17 25

Ø of screw mm M3.5 M3.5 M4 M4 M3.5 M5 M6 M6 M8

Screwdriver Philips N° 2 N° 2 N° 2 N° 2 N° 2 N° 2 N° 3 – –

Flat screwdriver Ø Ø 6 Ø 6 Ø 6 Ø 6 Ø 6 Ø 8 Ø 8 Ø 8 –

Key for hexagonal headed screw – – – – – – – 10 13
Tightening torque N.m 1.7 1.7 2.5 2.5 1.8 5 5 9 12

Control circuit connections
Connection via cable (tightening via screw clamps)

Flexible cable 
without cable end

1 conductor mm2 1…4 1…4 1…4 1…4 1…4 1…4 1…4 1…4 1…2.5

2 conductors mm2 1…4 1…4 1…4 1…4 1…4 1…4 1…4 1…4 1…2.5

Flexible cable 
with cable end

1 conductor mm2 1…4 1…4 1…4 1…4 1…4 1…2.5 1…2.5 1…2.5 1…2.5
2 conductors mm2 1…2.5 1…2.5 1…2.5 1…2.5 1…2.5 1…2.5 1…2.5 1…2.5 1…2.5

Solid cable 
without cable end

1 conductor mm2 1…4 1…4 1…4 1…4 1…4 1…4 1…4 1…4 1…2.5

2 conductors mm2 1…4 1…4 1…4 1…4 1…4 1…4 1…4 1…4 1…2.5

Screwdriver Philips N° 2 N° 2 N° 2 N° 2 N° 2 N° 2 N° 2 N° 2 N° 2

Flat screwdriver Ø Ø 6 Ø 6 Ø 6 Ø 6 Ø 6 Ø 6 Ø 6 Ø 6 Ø 6

Tightening torque N.m 1.7 1.7 1.7 1.7 1.7 1.2 1.2 1.2 1.2

Spring terminal connections (1)
Flexible cable 
without cable end

1 conductor mm2 2.5 2.5 2.5 2.5 – 2.5 – – – –

2 conductors mm2 2.5 2.5 2.5 2.5 – 2.5 – – – –

Connection by bars or lugs
Lug external Ø mm 8 8 8 8 8 8 8 8 8

Ø of screw mm M3.5 M3.5 M3.5 M3.5 M3.5 M3.5 M3.5 M3.5 M3.5

Screwdriver Philips N° 2 N° 2 N° 2 N° 2 N° 2 N° 2 N° 2 N° 2 N° 2
Flat screwdriver Ø Ø 6 Ø 6 Ø 6 Ø 6 Ø 6 Ø 6 Ø 6 Ø 6 Ø 6

Tightening torque N.m 1.7 1.7 1.7 1.7 1.7 1.2 1.2 1.2 1.2

(1) If cable ends are used, choose the next size down (example: for 2.5 mm2, use 1.5 mm2) and square crimp the cable 
ends using a special tool.

(2) To connect cables with a c.s.a. > 4mm2 and up to 10 mm2, it is essential to use special connectors, sold in bags of 
100 (reference: LAD 96180).

Selection :
pages 5/160 to 5/191

References :
pages 5/58 to 5/61

Dimensions :
pages 5/82 to 5/85

Schemes :
pages 5/86 and 5/87
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Characteristics (continued) 5 TeSys contactors 5

TeSys d
  
 
  

Contactor type LC1 D09
(3P)

DT20
D098

D12
(3P)

DT25
D128

D18
(3P)

DT32
D188

D25
(3P)

DT40
D258

Pole characteristics
Rated operational current (Ie)
(Ue y 440 V)

In AC-3, θ y 60 °C A 9 12 18 25
In AC-1, θ y 60 °C A 25 (1) 20 25 (1) 25 32 (1) 32 40 (1) 40

Rated operational voltage (Ue) Up to V 690 690 690 690

Frequency limits Of the operating current Hz 25…400 25…400 25…400 25…400

Conventional thermal current 
(Ith)

θ y 60 °C A 25 (1) 20 25 (1) 25 32 (1) 32 40 (1) 40

Rated making capacity 
(440 V)

Conforming to IEC 60947 250 250 300 450

Rated breaking capacity 
(440 V)

Conforming to IEC 60947 250 250 300 450

Permissible short time rating
No current flowing for preceding 
15 minutes with θ y 40 °C

For 1 s A 210 210 240 380

For 10 s A 105 105 145 240

For 1 min A 61 61 84 120

For 10 min A 30 30 40 50
Protection by fuses
against short-circuits 
(U y 690 V)

Without thermal 
overload relay, gG fuse 

type 1 A 25 40 50 63 

type 2 A 20 25 35 40

With thermal overload relay A See pages 6/16 and 6/17, for aM or gG fuse ratings corresponding to the associated 
thermal overload relay

Average impedance per pole At Ith and 50 Hz mΩ 2.5 2.5 2.5 2
Power dissipation per pole for 
the above operational currents

AC-3 W 0.20 0.36 0.8 1.25

AC-1 W 1.56 1.56 2.5 3.2

Control circuit characteristics, a.c. supply
Rated control circuit voltage 
(Uc)

50/60 Hz V 12…690

Control voltage limits
50 or 60 Hz coils Operational –

Drop-out –

50/60 Hz coils Operational 0.8…1.1 Uc on 50 Hz and 
0.85…1.1 Uc on 60 Hz at 60 °C

Drop-out 0.3…0.6 Uc at 60 °C

Average 
consumption
at 20 °C and at Uc

a 50 Hz Inrush 50 Hz coil VA –

Cos ϕ 0.75

50/60 Hz coil VA 70

Sealed 50 Hz coil VA –
Cos ϕ 0.3

50/60 Hz coil VA 7

a 60 Hz Inrush 60 Hz coil VA –

Cos ϕ 0.75

50/60 Hz coil VA 70

Sealed 60 Hz coil VA –
Cos ϕ 0.3

50/60 Hz coil VA 7.5

Heat dissipation 50/60 Hz W 2…3

Operating time
(2)

Closing "C" ms 12…22

Opening "O" ms 4…19

Mechanical durability
in millions of operating cycles

50 or 60 Hz coil –
50/60 Hz coil on 50 Hz 15

Maximum operating rate
at ambient temperature y 60 °C

In operating cycles per hour 3600

(1) Versions with spring terminal connections: 
16 A for LC1 D093 and LC1 D123 (20 A possible with 2 x 2.5 mm2 cables in parallel), 
25 A for LC1 D183 to LC1 D323 (32 A possible for LC1 D183 connected with 2 x 4 mm2 
cables in parallel; 40 A possible for LC1 D253 and LC1 D323 connected with 2 x 4 mm2 
cables in parallel).

(2) The closing time "C" is measured from the moment the coil supply is switched on to initial 
contact of the main poles. The opening time "O" is measured from the moment the coil supply 
is switched off to the moment the main poles separate.

Selection :
pages 5/160 to 5/191

References :
pages 5/58 to 5/61

Dimensions :
pages 5/82 to 5/85

Schemes :
pages 5/86 and 5/87
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5
5

    

D32 D38 D40 D50 D65 D80 D95 D115 D150

32 38 40 50 65 80 95 115 150
50 (1) 50 60 80 80 125 125 200 200

690 690 1000 1000 1000 1000 1000 1000 1000

25…400 25…400 25…400 25…400 25…400 25…400 25…400 25…400 25…400

50 50 60 80 80 125 125 200 200

550 550 800 900 1000 1100 1100 1260 1660

550 550 800 900 1000 1100 1100 1100 1400

430 430 720 810 900 990 1100 1100 1400

260 310 320 400 520 640 800 950 1200

138 150 165 208 260 320 400 550 580

60 60 72 84 110 135 135 250 250
63 63 80 100 160 200 200 250 315

63 63 80 100 125 160 160 200 250

See pages 24514/2 and 24514/3, for aM or gG fuse ratings corresponding to the associated thermal overload relay

2 2 1.5 1.5 1 0.8 0.8 0.6 0.6
2 3 2.4 3.7 4.2 5.1 7.2 7.9 13.5

5 5 5.4 9.6 6.4 12.5 12.5 24 24

12…690 24…660 24…500

– 0.85…1.1 Uc at 55 °C 0.85…1.1 Uc at 55 °C

– 0.3…0.6 Uc at 55 °C 0.3…0.5 Uc at 55 °C

0.8…1.1 Uc on 50 Hz and 
0.85…1.1 Uc on 60 Hz at 60 °C

0.8…1.1 Uc on 50 Hz and 
0.85…1.1 Uc on 60 Hz at 55 °C

0.8…1.15 Uc on 50/60 Hz
at 55 °C

0.3…0.6 Uc at 60 °C 0.3…0.6 Uc at 55 °C 0.3…0.5 Uc at 55 °C

– 200 300 –

0.75 0.75 0.8 0.9

70 245 280…350 280…350

– 20 22 –
0.3 0.3 0.3 0.9

7 26 2…18 2…18

– 220 300 –

0.75 0.75 0.8 0.9

70 245 280…350 280…350

– 22 22 –
0.3 0.3 0.3 0.9

7.5 26 2…18 2…18

2…3 6…10 3…8 3…4.5

12…22 20…26 20…26 20…26 20…35 20…35 20…50 20…35

4…19 8…12 8…12 8…12 6…20 6…20 6…20 40…75

– 16 16 16 10 10 8 –
15 6 6 6 4 4 8 8

3600 3600 3600 3600 3600 3600 2400 1200
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Characteristics (continued) 5 TeSys contactors 5

TeSys d

   

Contactor type LC1 D09…D38
LC1 DT20…DT40

LC1 or LP1
D40…D65

LC1 or LP1 D80
LC1 D95

LC1 D115 and
LC1 D150

d.c. control circuit characteristics
Rated control 
circuit voltage (Uc)

c V 12…440 12…440 24…440

Rated insulation voltage Conforming to IEC 60947-1 V 690

Conforming to UL, CSA V 600

Control voltage limits Operational Standard 
coil

0.7…1.25 Uc 
at 60 °C

0.85…1.1 Uc 
at 55 °C

0.75…1.2 Uc 
at 55 °C

Wide range 
coil

– 0.75…1.2 Uc at 55 °C –

Drop-out 0.1…0.25 Uc at 60 °C 0.1…0.3 Uc at 55 °C 0.15…0.4 Uc at 55 °C

Average consumption
at 20 °C and at Uc

c Inrush W 5.4 22 22 270 to 365
Sealed W 5.4 22 22 2.4…5.1

Average operating 
time at Uc (1)

Closing "C" ms 63 ± 15 % 85…110 95…130 20…35

Opening "O" ms 20 ± 20 % 20…35 20…35 40…75

Nota : The arcing time depends on the circuit switched by the poles. For all normal 3-phase 
applications, the arcing time is less than 10 ms. The load is isolated from the supply after a time 
equal to the sum of the opening time and the arcing  time.

Time constant L/R (L/R) ms 28 65 75 25

Mechanical durability at Uc In millions of operating cycles 30 20 20 8

Maximum operating rate
at ambient temperature y  60 °C

In operating cycles per hour 3600 3600 3600 1200

Low consumption control circuit characteristics
Rated insulation voltage Conforming to IEC 60947-1 V 690 –

Conforming to UL, CSA V 600 –

Maximum voltage Of the control circuit on c 250 –

Average consumption
d.c. at 20 °C and at Uc

Wide range coil 
(0.7…1.25 Uc)

Inrush W 2.4 –

Sealed W 2.4 –
Operating time (1) 
at Uc and at 20 °C

Closing "C" ms 77 ± 15 % –

Opening "O" ms 25 ± 20% –

Voltage limits (θ y 60 °C) 
of the control circuit

Operational 0.7 to 1.25 Uc –

Drop-out 0.1…0.3 Uc –
Time constant L/R (L/R) ms 40 –

Mechanical durability In millions of operating cycles 30 –

Maximum operating rate At ambient temperature y 60 °C ops/h 3600 –

(1) The operating times depend on the type of contactor electromagnet and its control mode. 
The closing time "C" is measured from the moment the coil supply is switched on to initial 
contact of the main poles.
The opening time "O" is measured from the moment the coil supply is switched off to the 
moment the main poles separate.

Selection :
pages 5/160 to 5/191

References :
pages 5/58 to 5/61

Dimensions :
pages 5/82 to 5/85

Schemes :
pages 5/86 and 5/87
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Characteristics (continued) 5 TeSys contactors 5

TeSys d

  

Characteristics of auxiliary contacts incorporated in the contactor
Mechanically linked contacts Conforming to 

IEC60947-5-1
Each contactor has 2 N/O and N/C contacts mechanically linked on the same movable 
contact holder

Mirror contact Conforming to 
IEC60947-4-1

The N/C contact on each contactor represents the state of the power contacts and can 
be connected to a PREVENTA safety module

Rated operational voltage (Ue) Up to V 690

Rated insulation voltage (Ui) Conforming to IEC 60947-1 V 690

Conforming to UL, CSA V 600

Conventional 
thermal current (Ith)

For ambient temperature 
y 60 °C

A 10

Frequency of the 
operational current

Hz 25…400

Minimum switching capacity  
λ = 10–8

U min V 17
I min mA 5

Short-circuit protection Conforming to 
IEC 60947-5-1

gG fuse: 10 A

Rated making capacity Conforming to IEC 60947-5-1, 
I rms

A a: 140,  c: 250

Short-time rating Permissible for 1 s A 100

500 ms A 120

100 ms A 140

Insulation resistance MΩ > 10

Non-overlap time Guaranteed between 
N/C and N/O contacts

ms 1.5 on energisation and on de-energisation

Operational power 
of contacts
conforming to IEC 60947-5-1

a.c. supply, categories AC-14 and AC-15
Electrical durability (valid for up to 3600 operating cycles/hour) 
on an inductive load such as the coil of an electromagnet: 
making current (cos ϕ 0.7) = 10 times the power broken 
(cos ϕ 0.4).

d.c. supply, category DC-13
Electrical durability (valid for up to 1200 operating cycles/hour) 
on an inductive load such as the coil of an electromagnet, 
without economy resistor, the time constant increasing with the 
load.

V 24 48 115 230 400 440 600 V 24 48 125 250 440
1 million operating cycles VA 60 120 280 560 960 1050 1440 W 96 76 76 76 44

3 million operating cycles VA 16 32 80 160 280 300 420 W 48 38 38 32 –

10 million operating cycles VA 4 8 20 40 70 80 100 W 14 12 12 – –

AC-15 DC-13
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Characteristics 5 TeSys contactors 5

Auxiliary contact blocks without 
dust and damp protected contacts 
for TeSys d contactors
   

Contact block type LAD N or LAD C LAD T and LAD S LAD R LAD 8

Environment
Conforming to standards IEC 60947-5-1, NF C 63-140, VDE 0660, BS 4794, EN 60947-5-1

Product certifications UL, CSA

Protective treatment Conforming to IEC 60068 “TH”

Degree of protection Conforming to VDE 0106 Protection against direct finger contact IP 2X

Ambient air temperature 
around the device

Storage °C - 60…+ 80

Operation °C - 5…+ 60

Permissible for operation at Uc °C - 40…+ 70
Maximum operating altitude Without derating m 3000

Connection by cable Phillips N° 2 and Ø 6 mm 
Flexible or solid cable 
with or without cable end

mm2 Min: 1 x 1, max: 2 x 2.5

Spring terminal connections Flexible or solid cable 
without cable end

mm2 Max. 2 x 2.5

Instantaneous and time delay contact characteristics
Number of contacts 1, 2 or 4 2 2 2

Rated operational voltage
(Ue)

Up to V 690

Rated insulation voltage (Ui) Conforming to IEC 60947-5-1 V 690
Conforming to UL, CSA V 600

Conventional thermal 
current (Ith)

For ambient temperature y 60 °C A 10

Frequency of the 
operational current

Hz 25…400

Minimum switching capacity U min V 17

I min mA 5

Short-circuit protection Conforming to IEC 60947-5-1 
and VDE 0660. gG fuse

A 10

Rated making capacity Conforming to 
IEC 60947-5-1

I rms A a: 140 ; c: 250

Short-time rating Permissible for 1 s A 100

500 ms A 120

100 ms A 140
Insulation resistance MΩ > 10

Non-overlap time Guaranteed between 
N/C and N/O contacts

ms 1.5 (on energisation and on de-energisation)

Overlap time Guaranteed between N/C and 
N/O contacts on LAD C22

ms 1.5 – – –

Time delay
(LAD T, R and S contact blocks)
Accuracy only valid for setting 
range indicated on the front face

Ambient air temperature for 
operation

°C – - 40…+ 70 - 40…+ 70 –

Repeat accuracy – ± 2 % ± 2 % –

Drift up to 0.5 million 
operating cycles

– + 15 % + 15 % –

Drift depending on 
ambient air temperature

– 0.25 % per °C 0.25 % per °C –

Mechanical durability In millions of operating cycles 30 5 5 30

Operational power of contacts See page 5/54

References : 
pages 5/69 and 5/70

Dimensions :
pages 5/82 and 5/83

Schemes :
pages 5/86 and 5/87
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Auxiliary contact blocks with 
dust and damp protected contacts 
for TeSys d contactors
   

Contact block type LA1 DX LA1 DZ LA1 DY
Protected Non protected

Environment
Conforming to standards IEC 60947-5-1, VDE 0660

Product certifications UL, CSA

Protective treatment Conforming to IEC 60068 “TH”

Degree of protection Conforming to VDE 0106 Protection against direct finger contact IP 2X

Ambient air temperature Storage and operation °C - 25…+ 70

Connection Phillips N° 2 and Ø 6 mm
Flexible or solid cable with or 
without cable end

mm2 Min: 1 x 1, max: 2 x 2.5

Number of contacts 2 2 2 2

Contact characteristics
Rated operational voltage
(Ue)

Up to V 50 50 690 24

Rated insulation voltage (Ui) Conforming to IEC 60947-5-1 V 250 250 690 250

Conforming to UL, CSA V – – 600 –
Conventional thermal 
current (Ith)

For ambient temperature 
y 40 °C

A – – 10 –

Maximum operational current
(Ie)

mA 500 500 – 50

Frequency of the 
operational current

Hz – – 25…400 –

Minimum switching capacity U min V 17 17 17 3

I min mA 4 4 5 0.3

Short-circuit protection Conforming to IEC 609475-1
gG fuse

A – – 10 –

Rated making capacity Conforming to IEC 60947 5-1, 
I rms

A – – a: 140; c: 250 –

Short-time rating Permissible for 1 s A – – 100 –
500 ms A – – 120 –

100 ms A – – 140 –

Insulation resistance MΩ > 10 > 10 > 10 > 10

Mechanical durability In millions of operating cycles 5 5 30 5
Materials and technology
used for dust and damp 
protected contacts

Silver - Single break Silver - Single break – Gold - Single break 
with crossed bars

References : 
page 5/69

Dimensions :
pages 5/82 and 5/83

Schemes :
pages 5/86 and 5/87
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Characteristics (continued) 5 TeSys contactors 5

Auxiliary contact blocks with 
dust and damp protected contacts 
for TeSys d contactors
 

Rated operational power of contacts (conforming to IEC 60947-5-1)

a.c. supply, categories AC-14 and AC-15
Electrical durability (valid for up to 3600 operating cycles/hour) on an inductive load such as the coil of an electromagnet: making current (cos ϕ 0.7) = 10 times the 
power broken (cos ϕ 0.4).

V 24 48 115 230 400 440 600
1 million operating cycles VA 60 120 280 560 960 1050 1440

3 million operating cycles VA 16 32 80 160 280 300 420

10 million operating cycles VA 4 8 20 40 70 80 100

d.c. supply, category DC 13
Electrical durability (valid for up to 1200 operating cycles/hour) on an inductive load such as the coil of an electromagnet, without economy resistor, the time constant 
increasing with the load.

V 24 48 125 250 440
1 million operating cycles W 120 90 75 68 61

3 million operating cycles W 70 50 38 33 28

10 million operating cycles W 25 18 14 12 10
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Control modules, coil suppressor modules and 
mechanical latch blocks for TeSys d contactors
           

Environment
Conforming to standards IEC 60947-5-1

Product certifications UL, CSA

Protective treatment Conforming to IEC 60068 “TH”

Degree of protection Conforming to VDE 0106 Protection against direct finger contact IP 2X

Ambient air temperature 
around the device

Storage °C – 40…+ 80

Operation °C – 25…+ 55

Permissible for operation at Uc °C – 25…+ 70

Auto-Man-Stop control modules
Recommendation The Auto - Man selector switch must only be operated with the Start - Stop (“O” “I”) 

switch in position “O”

Rated insulation voltage Conforming to IEC 60947-5-1 V 250

Rated operational voltage Conforming to IEC 60947-5-1 V 250

Protection Against electric shocks kV 2

Built-in protection Contactor coil suppression By varistor

Indication By integral LED Illuminates when the contactor coil is energised

Electrical durability In operating cycles 20 000

Suppressor modules
Module type LA4 DA, LAD 4RC LA4 DB, LAD 4T LA4 DC LA4 DE, LAD 4V
Type of protection RC circuit Bidirectional peak 

limiting diode
Diode Varistor

Rated control circuit voltage (Uc) V a 24…415 a or c 24…72 c 12…250 a or c 24…250

Maximum peak voltage 3 Uc 2 Uc Uc 2 Uc

Natural RC frequency 24/48 V Hz 400 – – –
50/127 V Hz 200 – – –

110/240 V Hz 100 – – –

380/415 V Hz 150 – – –

Mechanical latch blocks (1)
Mechanical latch block type LA6 DK10 LAD 6K10 LA6 DK20
For mounting on contactor LC1 D40…D65, LP1 D65 LC1 D09…D38, 

DT20…DT40
LC1 D80…D150
LP1 D80 and LC1 D115

Product certifications UL, CSA UL, CSA

Rated insulation voltage Conforming to IEC 60947-5-1 V 690 690

Rated control circuit voltage a 50/60 Hz and c V 24…415 24…415

Power required For unlatching a VA 25 25

c W 30 30

Maximum operating rate In operating cycles/ hour 1200 1200

On-load factor 10 % 10 %

Mechanical durability at Uc In millions of operating cycles 0.5 0.5

(1) Unlatching can be manually operated or electrically controlled (pulsed).
The LA6 DK or LAD 6K latch coil and the LC1 D operating coil must not be energised 
simultaneously. The duration of the LA6 DK or LAD 6K and LC1 D control signals must be 
u 100 ms.

References : 
pages 5/70 à 5/73

Dimensions :
pages 5/82 and 5/83

Schemes :
pages 5/86 and 5/87
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Electronic serial timer module 
for TeSys d contactors

           

Module type LA4 DT (On-delay)

Environment
Conforming to standards IEC 60255-5

Product certifications UL, CSA

Protective treatment Conforming to IEC 60068 “TH”

Degree of protection Conforming to VDE 0106 Protection against direct finger contact IP 2X

Ambient air temperature 
around the device

Storage °C – 40…+ 80

Operation °C – 25…+ 55

For operation at Uc °C – 25…+ 70
Rated insulation voltage (Ui) Conforming to IEC 60947-1 V 250

Cabling Phillips n° 2 and Ø 6 mm
Flexible or solid conductor 
with or without cable end

mm2 Min: 1 x 1, max: 2 x 2.5

Control circuit characteristics
Built-in protection On input By varistor

Contactor coil suppression By varistor

Rated control circuit voltage 
(Uc)

V a or c 24…250

Permissible variation 0.8…1.1 Uc

Type of control By mechanical contact only

Timing characteristics
Timing ranges s 0.1…2; 1.5…30; 25…500

Repeat accuracy 0…40 °C ± 3 % (10 ms minimum)

Reset time During time delay period ms 150

After time delay period ms 50

Immunity to microbreaks During time delay period ms 10

After time delay period ms 2

Minimum control 
pulse duration

ms –

Indication of time delay By LED Illuminates during time delay period

Switching characteristics (solid state type)
Maximum power dissipated W 2

Leakage current mA < 5

Residual voltage V 3.3

Overvoltage protection 3 kV; 0.5 joule

Electrical durability In millions of operating cycles 30

Function diagram
LA4 DT “On-delay” electronic timers

U supply A1-A2

Time delay output
Contactor coil

Red LED

0
1

0
1

t

References : 
page 5/73

Dimensions :
pages 5/82 and 5/83

Schemes :
pages 5/86 and 5/87
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Interface modules for TeSys d contactors

  

  

Environment
Conforming to standards IEC 60255-5

Product certifications UL, CSA

Protective treatment Conforming to IEC 60068 “TH”

Degree of protection Conforming to VDE 0106 Protection against direct finger contact IP 2X

Ambient air temperature 
around the device

Storage °C – 40…+ 80

Operation °C – 25…+ 55

Permissible for operation at Uc °C – 25…+ 70

Other characteristics
Module type LA4 DFBQ LA4 DFB LA4 DFE LA4 DLB LA4 DLE LA4 DWB

With relay With relay With relay With relay + override Solid state

Rated insulation voltage Conforming to 
IEC 60947-5-1

V 5 250

Rated operational voltage Conforming to 
IEC 60947-5-1

V 415 250

Indication of input state By integral LED which illuminates when the contactor coil is energised

Input signals Control voltage (E1-E2) V c 24 c 24 c 48 c 24 c 48 c 24

Permissible variation V 17…30 17…30 33…60 17…30 33…60 5…30

Current consumption at 20 °C mA 25 25 15 25 15 8.5 for 5 V
15 for 24 V

State “0” guaranteed for U V < 2.4 < 2.4 < 4.8 < 2.4 < 4.8 < 2.4

I mA < 2 < 2 < 1.3 < 2 < 1.3 < 2

State “1” guaranteed for U V 17 17 33 17 33 5

Built-in protection Against reverse polarity By diode

Of the input By diode
Electrical durability
at 220 A/240 V

In millions of operating cycles 3 10 10 3 3 20

Maximum immunity 
to microbreaks

ms 4 4 4 4 4 1

Power dissipated At 20 °C W 0.6 0.6 0.6 0.6 0.6 0.4

Direct mounting 
without contactor

With coil a24…250 V – LC1 D40…D150 –

a 100…250 V – – LC1 D40…D115
a 380…415 V LC1 D40…D150 – –

Mounting with 
cabling adapter LAD 4BB

With coil a24…250 V – LC1 D09…D38, DT20…DT40 LC1 D09…D38,
DT20…DT40

a 380…415 V LC1 D09…D38,
DT20…DT40

– –

Total operating time at Uc 
(of the contactor)

The operating times depend on the type of contactor electromagnet and its control mode. The 
closing time "C" is measured from the moment the coil supply is switched on to initial contact of 
the main poles. The opening time "O" is measured from the moment the coil supply is switched 
off to the moment the main poles separate.

LC1 D09…D38, 
DT20…DT40

LC1 D40…D65 LC1 D80 and D95

With LA4 DF, LA4 DL “C” ms 20…30 28…34 28…43

"O" ms 16…24 20…24 18…32
Cabling Phillips N° 2 and Ø 6 mm

Flexible or solid cable 
with or without cable end

mm2 Min: 1 x 1; max: 2 x 2.5

References : 
page 5/73

Dimensions :
pages 5/82 and 5/83

Schemes :
pages 5/86 and 5/87
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For motor control up to 75 kW at 400 V, 
in category AC-3
Control circuit: a.c., d.c. or low consumption
              

3-pole contactors for connection by screw clamp terminals or connectors
Standard power ratings 
of 3-phase motors 
50-60 Hz in category AC-3
(θ y 60 °C)    

Rated 
opera-
tional 
current 
in AC-3
440 V
up to

Instan-
taneous 
auxiliary 
contacts

Basic reference, 
to be completed by adding 
the voltage code (2)

Weight
(3)

Fixing (1)

220 V 380 V 660 V
230 V 400 V 415 V 440 V 500 V 690 V 1000 V
kW kW kW kW kW kW A kg

2.2 4 4 4 5.5 5.5 – 9 1 1 LC1 D09pp 0.320

3 5.5 5.5 5.5 7.5 7.5 – 12 1 1 LC1 D12pp 0.325

4 7.5 9 9 10 10 – 18 1 1 LC1 D18pp 0.330

5.5 11 11 11 15 15 – 25 1 1 LC1 D25pp 0.370

7.5 15 15 15 18.5 18.5 – 32 1 1 LC1 D32pp 0.375
9 18.5 18.5 18.5 18.5 18.5 – 38 1 1 LC1 D38pp 0.380

11 18.5 22 22 22 30 22 40 1 1 LC1 D40pp 1.400

15 22 25 30 30 33 30 50 1 1 LC1 D50pp 1.400

18.5 30 37 37 37 37 37 65 1 1 LC1 D65pp 1.400

22 37 45 45 55 45 45 80 1 1 LC1 D80pp 1.590

25 45 45 45 55 45 45 95 1 1 LC1 D95pp 1.610
30 55 59 59 75 80 65 115 1 1 LC1 D115pp 2.500

40 75 80 80 90 100 75 150 1 1 LC1 D150pp 2.500

3-pole contactors for connection by lugs or bars
In the references selected above, insert a figure 6 before the voltage code.
Example: LC1 D09pp becomes LC1 D096pp.

Accessories
Auxiliary contact blocks and add-on modules: see pages 5/68 to 5/75.

(1) LC1 D09 to D38: clip-on mounting on 35 mm 5 rail AM1 DP or screw fixing.
LC1 D40 to D95 a: clip-on mounting on 35 mm 5 rail AM1 DP or 75 mm 5 rail AM1 DL or screw fixing.
LC1 D40 to D95 c: clip-on mounting on 75 mm 5 rail AM1 DL or screw fixing.
LC1 D115 and D150: clip-on mounting on 2 x 35 mm 5 rails AM1 DP or screw fixing.

(2) Standard control circuit voltages (for other voltages, please consult your Regional Sales Office):

a.c. supply
Volts 24 42 48 110 115 220 230 240 380 400 415 440 500

LC1 D09…D150 (D115 and D150 coils with integral suppression device fitted as standard))

50/60 Hz B7 D7 E7 F7 FE7 M7 P7 U7 Q7 V7 N7 R7 –

LC1 D40…D115
50 Hz B5 D5 E5 F5 FE5 M5 P5 U5 Q5 V5 N5 R5 S5

60 Hz B6 – E6 F6 – M6 – U6 Q6 – – R6 –

d.c. supply
Volts 12 24 36 48 60 72 110 125 220 250 440

LC1 D09…D38 (coils with integral suppression device fitted as standard)

U  0.7…1.25 Uc JD BD CD ED ND SD FD GD MD UD RD

LC1 D40…D95
U  0.85…1.1 Uc JD BD CD ED ND SD FD GD MD UD RD

U  0.75…1.2 Uc JW BW CW EW – SW FW – MW – –
LC1 D115 and D150 (coils with integral suppression device fitted as standard)

U  0.75…1.2 Uc – BD – ED ND SD FD GD MD UD RD

Low consumption
Volts c 5 12 20 24 48 110 220 250

LC1 D09...D38 (coils with integral suppression device fitted as standard)

U  0.7…1.25 Uc AL JL ZL BL EL FL ML UL
For other voltages between 5 and 690 V, see pages 5/76 to 5/81.
(3) The weights indicated are for contactors with a.c. control circuit. For d.c. or low consumption control circuit, add 0.160 kg for 

contactors LC1 D09 to D38, 0.785 kg for contactors LC1 D40 to D65 and 1 kg for contactors LC1 D80 and D95.

LC1 D09pp

81
03

5
6

LC1 D25pp

8
10

3
53

LC1 D95pp

81
0

35
2

LC1 D115pp

10
5

51
7

Selection :
pages 5/160 to 5/191

Characteristics :
pages 5/46 to 5/51

Dimensions :
pages 5/82 to 5/85

Schemes :
pages 5/86 and 5/87
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For motor control up to 15 kW at 400 V, 
in category AC-3
Control circuit: a.c., d.c. or low consumption
              

3-pole contactors for connection by spring terminals
Standard power ratings 
of 3-phase motors
50/60 Hz in category AC-3
(θ y 60 °C)    

Rated 
opera-
tional 
current 
in AC-3
440 V
up to

Instan-
taneous 
auxiliary 
contacts

Basic reference, 
to be completed by adding 
the voltage code (2)

Weight
(3)

Fixing  (1)

220 V 380 V 660 V
230 V 400 V 415 V 440 V 500 V 690 V

kW kW kW kW kW kW A kg
2.2 4 4 4 5.5 5.5 9 1 1 LC1 D093pp 0.320

3 5.5 5.5 5.5 7.5 7.5 12 1 1 LC1 D123pp 0.325
4 7.5 9 9 10 10 18 1 1 LC1 D183pp 0.330

5.5 11 11 11 15 15 25 1 1 LC1 D253pp 0.370

7.5 15 15 15 18.5 18.5 32 (4) 1 1 LC1 D323pp 0.375

3-pole contactors for connection by Faston connectors
These contactors are fitted with Faston connectors: 2 x 6.35 mm on the power poles and 1 x 6.35 mm on the coil and auxiliary 
terminals. It is possible to make 2 x 6.35 mm connections to the coil terminals by using a double Faston connector, reference: 
LA9 6180, to be ordered separately (sold in lots of 100).
For contactors LC1 D09 and LC1 D12 only, in the references selected above, replace the figure 3 before the voltage code with a 
figure 9. Example: LC1 D093pp becomes LC1 D099pp.

Accessories
Auxiliary contact blocks and add-on modules: see pages 5/68 to 5/75.

(1) LC1 D09 to D32: clip-on mounting on 35 mm 5 rail AM1 DP or screw fixing.
(2) Standard control circuit voltages (for other voltages, please consult your Regional Sales Office):

a.c. supply
Volts 24 42 48 110 115 220 230 240 380 400 415 440

LC1 D09…D32
50/60 Hz B7 D7 E7 F7 FE7 M7 P7 U7 Q7 V7 N7 R7

d.c. supply
Volts 12 24 36 48 60 72 110 125 220 250 440

LC1 D09…D32 (coils with integral suppression device fitted as standard)

U  0.7…1.25 Uc JD BD CD ED ND SD FD GD MD UD RD

Low consumption
Volts c 5 12 20 24 48 110 220 250

LC1 D09...D32 (coils with integral suppression device fitted as standard)

U  0.7…1.25 Uc AL JL ZL BL EL FL ML UL

For other voltages between 5 and 690 V, see pages 5/76 to 5/81.
(3) The weights indicated are for contactors with a.c. control circuit. For d.c. or low consumption control circuit, add 0.160 kg for 

contactors LC1 D09 to D32.
(4) Must be wired with 2 x 4 mm2 cables in parallel on the upstream side. On the downstream side, outgoing terminal block 

LAD 331 may be used (Quickfit technology, see page 1/219).

LC1 D123pp

81
0

35
8

Selection :
pages 5/160 to 5/191

Characteristics :
pages 5/46 to 5/51

Dimensions :
pages 5/82 to 5/85

Schemes :
pages 5/86 and 5/87
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For control in category AC-1, 25 to 200 A
Control circuit: a.c., d.c. or low consumption

         

3-pole contactors for connection by screw clamp terminals or connectors
Non inductive loads 
maximum current
(θ y 60 °C)
utilisation category AC-1

Number
of poles

Instantaneous 
auxiliary 
contacts

Basic reference, 
to be completed by adding 
the voltage code (1)

Weight
(3)

Fixing  (2)

A kg
25 3 1 1 LC1 D09pp 0.320

or LC1 D12pp 0.325
32 3 1 1 LC1 D18pp 0.330

40 3 1 1 LC1 D25pp 0.370

50 3 1 1 LC1 D32pp 0.375

or LC1 D38pp 0.380

60 3 1 1 LC1 D40pp 1.400

80 3 1 1 LC1 D50pp 1.400
or LC1 D65pp (4) 1.400

125 3 1 1 LC1 D80pp 1.590

or LC1 D95pp (4) 1.610

200 3 1 1 LC1 D115pp 2.500

or LC1 D150pp (5) 2.500

3-pole contactors for connection by lugs or bars
In the references selected above, insert a figure 6 before the voltage code.
Example: LC1 D09pp becomes LC1 D096pp. 

3-pole contactors for connection by Faston connectors
These contactors are fitted with Faston connectors: 2 x 6.35 mm on the power poles and 1 x 6.35 mm on the coil terminals. It is 
possible to make 2 x 6.35 mm connections to the coil terminals by using a double Faston connector, reference: LAD 99635, to be 
ordered separately (sold in lots of 100).
For contactors LC1 D09 and LC1 D12 only, in the references selected above, insert a figure 9 before the voltage code. 
Example: LC1 D09pp becomes LC1 D099pp.

3-pole contactors for connection by spring terminals
16 3 1 1 LC1 D093pp (6) 0.320

or LC1 D123pp (6) 0.325

25 3 1 1 LC1 D183pp (5)  0.335

or LC1 D253pp (7) 0.325

or LC1 D323pp (7) 0.325

Accessories
Auxiliary contact blocks and add-on modules: see pages 5/68 to 5/75. 

(1) See note (1) page 5/61.
(2) LC1 D09 to D38 and LC1 DT20 to DT40: clip-on mounting on 35 mm 5 rail AM1 DP or screw fixing.

LC1 D40 to D95 a: clip-on mounting on 35 mm 5 rail AM1 DP or 75 mm 5 rail AM1 DL or screw fixing.
LC1 or LP1 D40 to D95 c: clip-on mounting on 75 mm 5 rail AM1 DL or screw fixing.
LC1 D115 and D150: clip-on mounting on 2 x 35 mm 5 rails AM1 DP or screw fixing.

(3) The weights indicated are for contactors with a.c. control circuit. For d.c. or low consumption control circuit, add 0.160 kg for 
contactors LC1 D09 to D38, 0.785 kg for contactors LC1 D40 to D65 and 1 kg for contactors LC1 D80 and D95.

(4) Selection according to the number of operating cycles, see AC-1 curve, page 5/164.
(5) 32 A with 2 x 4 mm2 cables connected in parallel. 
(6) 20 A with 2 x 2.5 mm2 cables connected in parallel. 
(7) 40 A with 2 x 4 mm2 cables connected in parallel. 

81
03

66

LC1 D12pp

81
03

67

LC1 D123pp

Selection :
pages 5/160 to 5/191

Characteristics :
pages 5/46 to 5/51

Dimensions :
pages 5/82 to 5/85

Schemes :
pages 5/86 and 5/87
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For control in category AC-1, 20 to 200 A
Control circuit: a.c., d.c. or low consumption

        

4-pole contactors for connection by screw clamp terminals or connectors
Non inductive loads 
maximum current
(θ y 60 °C)
utilisation category AC-1

Number 
of poles

Instantaneous 
auxiliary 
contacts

Basic reference,
to be completed by adding 
the voltage code (1)

Weight
(3)

Fixing  (2)

A kg
20 4 – 1 1 LC1 DT20pp 0.365

2 2 1 1 LC1 D098pp 0.365
25 4 – 1 1 LC1 DT25pp 0.365

2 2 1 1 LC1 D128pp 0.365

32 4 – 1 1 LC1 DT32pp 0.425

2 2 1 1 LC1 D188pp 0.425

40 4 – 1 1 LC1 DT40pp 0.425

2 2 1 1 LC1 D258pp 0.425
60 4 – – – LC1 D40004pp 1.440

or LP1 D40004pp 2.210

2 2 – – LC1 D40008pp 1.440

or LP1 D40008pp 2.210

80 4 – – – LC1 D65004pp 1.440

or LP1 D65004pp 2.210
2 2 – – LC1 D65008pp 1.450

or LP1 D65008pp 2.220

125 4 – – – LC1 D80004pp 1.760

or LP1 D80004pp 2.685

2 2 – – LC1 D80008pp 1.840

or LP1 D80008pp 2.910
200 4 – – – LC1 D115004pp 2.860

4-pole contactors for connection by lugs or bars
In the references selected above, insert a figure 6 before the voltage code (except LC1 D65ppp and LP1 D65ppp). 
Example: LC1 DT20pp becomes LC1 DT206pp. 

4-pole contactors for connection by spring terminals
20 4 – 1 1 LC1 DT203 0.380

2 2 1 1 LC1 D0983 0.380

25 4 – 1 1 LC1 DT253 0.380
2 2 1 1 LC1 D1283 0.380

32 4 – 1 1 LC1 DT323 0.425

2 2 1 1 LC1 D1883 0.425

40 4 – 1 1 LC1 DT403 0.425

2 2 1 1 LC1 D2583 0.425

Accessories
Auxiliary contact blocks and add-on modules: see pages 5/68 to 5/75.
(1) Standard control circuit voltages (for other voltages, please consult your Regional Sales Office):

a.c. supply
Volts 24 42 48 110 115 220 230 240 380 400 415 440 500
LC1 D09...D150 and LC1 DT20...DT40  (coils with integral suppression device fitted as standard)

50/60 Hz B7 D7 E7 F7 FE7 M7 P7 U7 Q7 V7 N7 R7 –

LC1 D40...D115
50 Hz B5 D5 E5 F5 FE5 M5 P5 U5 Q5 V5 N5 R5 S5
60 Hz B6 – E6 F6 – M6 – U6 Q6 – – R6 –

d.c. supply
Volts 12 24 36 48 60 72 110 125 220 250 440

LC1 D09...D38 and LC1 DT20...DT40 (coils with integral suppression device fitted as standard)

U  0.7…1.25 Uc JD BD CD ED ND SD FD GD MD UD RD

LC1 or LP1 D40...D80
U  0.85…1.1 Uc JD BD CD ED ND SD FD GD MD UD RD
U  0.75…1.2 Uc JW BW CW EW – SW FW – MW – –

LC1 D115 (coils with integral suppression device fitted as standard)

U  0.75…1.2 Uc – BD – ED ND SD FD GD MD UD RD

Low consumption
Volts c 5 12 20 24 48 110 220 250

LC1 D09...D38 and LC1 DT20...DT40  (coils with integral suppression device fitted as standard)
U  0.7…1.25 Uc AL JL ZL BL EL FL ML UL

For other voltages between 5 and 690 V, see pages 5/76 to 5/81.
(2) See note (2) page 5/60
(3) The weights indicated are for contactors with a.c. control circuit. For d.c. or low consumption control circuit, add 0.165 kg and 

for contactors LC1 D80, 1 kg.

56
5

13
1

LC1 DT20pp
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Reversing contactors for motor control 
up to 75 kW at 400 V, in category AC-3
Horizontally mounted, pre-assembled
Control circuit: a.c., d.c. or low consumption                

3-pole reversing contactors for connection by screw clamp terminals or connectors
Pre-wired power connections
Standard power ratings 
of 3-phase motors
50/60 Hz in category AC-3    

Opera-
tional 
current 
in AC-3
(θ y 60 °C)
440 V
up to

Instantaneous 
auxiliary 
contacts per 
contactor

Contactors supplied with coils
Basic reference,  to be completed
by adding the voltage code (2)

Weight
(3)

Fixing  (1)

220 V 380 V 660 V
230 V 400 V 415 V 440 V 500 V 690 V 1000 V
kW kW kW kW kW kW kW A kg

With mechanical interlock, without electrical interlocking
2.2 4 4 4 5.5 5.5 – 9 1 1 LC2 D09pp (4) 0.687

3 5.5 5.5 5.5 7.5 7.5 – 12 1 1 LC2 D12pp (4) 0.697

4 7.5 9 9 10 10 – 18 1 1 LC2 D18pp (4) 0.707

5.5 11 11 11 15 15 – 25 1 1 LC2 D25pp (4) 0.787
7.5 15 15 15 18.5 18.5 – 32 1 1 LC2 D32pp (4) 0.797

9 18.5 18.5 18.5 18.5 18.5 – 38 1 1 LC2 D38pp (4) 0.807

11 18.5 22 22 22 30 – 40 1 1 LC2 D40pp 2.400

15 22 25 30 30 33 – 50 1 1 LC2 D50pp 2.400

18.5 30 37 37 37 37 – 65 1 1 LC2 D65pp 2.400

22 37 45 45 55 45 – 80 1 1 LC2 D80pp 3.200
25 45 45 45 55 45 – 95 1 1 LC2 D95pp 3.200

With mechanical interlock and electrical interlocking
30 55 59 59 75 80 65 115 1 1 LC2 D115pp 6.350

40 75 80 80 90 100 75 150 1 1 LC2 D150pp 6.400

3-pole reversing contactors for connection by lugs or bars
For reversing contactors LC2 D09 to LC2 D38, LC2 D115 and LC2 D150, in the references selected above, insert a figure 6 before 
the voltage code. Example: LC2 D09pp becomes LC2 D096pp.

Accessories
Auxiliary contact blocks and add-on modules: see pages 5/68 to 5/75.

(1) LC2 D09 to D38: clip-on mounting on 35 mm 5 rail AM1 DP or screw fixing.
LC2 D40 to D95: clip-on mounting on 35 mm 5 rail AM1 DP or 75 mm 5 rail AM1 DL or screw fixing.
LC2 D115 and D150: clip-on mounting on 2 x 35 mm 5 rails AM1 DP or screw fixing.

(2) Standard control circuit voltages (for other voltages, please consult your Regional Sales Office):

a.c. supply
Volts 24 42 48 110 115 220 230 240 380 400 415 440 500

LC2 D09…D150 (D115 and D150 coils with integral suppression device fitted as standard))
50/60 Hz B7 D7 E7 F7 FE7 M7 P7 U7 Q7 V7 N7 R7 –

LC2-D40…D115
50 Hz B5 D5 E5 F5 FE5 M5 P5 U5 Q5 V5 N5 R5 S5

60 Hz B6 – E6 F6 – M6 – U6 Q6 – – R6 –

d.c. supply
Volts 12 24 36 48 60 72 110 125 220 250 440

LC2 D09…D38 (coils with integral suppression device fitted as standard)
U  0.7…1.25 Uc JD BD CD ED ND SD FD GD MD UD RD

Low consumption
Volts c 5 12 20 24 48 110 220 250

LC2 D09...D38 (coils with integral suppression device fitted as standard)

U  0.7…1.25 Uc AL JL ZL BL EL FL ML UL

For other voltages between 5 and 690 V, see pages 5/76 to 5/81.
(3) The weights indicated are for contactors with a.c. control circuit. For d.c. or low consumption control circuit, add 0.330 kg 

(LC2 D09…D38).
(4) For reversing contactors with electrical interlocking pre-wired at the factory, add suffix V to the references selected above. 

Example: LC2 D09P7 becomes LC2 D09P7V.

LC2 D12pp

81
0

36
9

LC2 D50pp

56
5

13
2

Selection :
pages 5/160 to 5/191

Characteristics :
pages 5/46 to 5/51

Dimensions, schemes :
pages 5/88 and 5/89
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Reversing contactors for motor control 
up to 15 kW at 400 V, in category AC-3
Horizontally mounted, pre-assembled
Control circuit: a.c., d.c. or low consumption                    

3-pole reversing contactors for connection by spring terminals
Pre-wired power connections
Mechanical interlock, without electrical interlocking.

Standard power ratings
of 3-phase motors
50/60 Hz in category AC-3    

Opera-
tional 
current
 in AC-3
(θ y 60 °C)
440 V
up to

Instantaneous 
auxiliary 
contacts per 
contactor

Contactors supplied with coils
Basic reference, to be completed by 
adding the voltage code (2)

Weight
(3)

Fixing  (1)

220 V 380 V 660 V
230 V 400 V 415 V 440 V 500 V 690 V
kW kW kW kW kW kW A kg

2.2 4 4 4 5.5 5.5 9 1 1 LC2 D093pp 0.687

3 5.5 5.5 5.5 7.5 7.5 12 1 1 LC2 D123pp 0.697

4 7.5 9 9 10 10 18 1 1 LC2 D183pp 0.707

5.5 11 11 11 15 15 25 1 1 LC2 D253pp 0.787

7.5 15 15 15 18.5 18.5 32 1 1 LC2 D323pp 0.797

3-pole reversing contactors for connection by Faston connectors
All power connections are to be made by the customer.
These contactors are fitted with Faston connectors: 2 x 6.35 mm on the power poles and 1 x 6.35 mm on the coil terminals. It is 
possible to make 2 x 6.35 mm connections to the coil terminals by using a double Faston connector, reference: LAD 99635, to 
be ordered separately (sold in lots of 100).
For contactors LC2 D09 and LC2 D12 only, replace the digit 3 with a 9 in the references selected above. 
Example: LC2 D093pp becomes LC2 D099pp.

Accessories
Auxiliary contact blocks and add-on modules: see pages 5/68 to 5/75.

(1) LC2 D09 to D32: clip-on mounting on 35 mm 5 rail AM1 DP or screw fixing.
(2) Standard control circuit voltages (for other voltages, please consult your Regional Sales Office).

a.c. supply
Volts 24 42 48 110 115 220 230 240 380 400 415 440

LC2 D09…D32
50/60 Hz B7 D7 E7 F7 FE7 M7 P7 U7 Q7 V7 N7 R7

d.c. supply
Volts 12 24 36 48 60 72 110 125 220 250 440

LC2 D09…D32 (coils with integral suppression device fitted as standard)

U  0.7…1.25 Uc JD BD CD ED ND SD FD GD MD UD RD

Low consumption
Volts c 5 12 20 24 48 110 220 250

LC2 D09...D32 (coils with integral suppression device fitted as standard)

U  0.7…1.25 Uc AL JL ZL BL EL FL ML UL

For other voltages between 5 and 690 V, see pages 5/76 to 5/81.
(3) The weights indicated are for reversing contactors with a.c. control circuit. For d.c. or low consumption control circuit, add 

0.330 kg.

LC2 D123pp

56
51

3
3

Selection :
pages 5/160 to 5/191

Characteristics :
pages 5/46 to 5/51

Dimensions, schemes :
pages 5/88 and 5/89
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Changeover contactor pairs 
for control in category AC-1, 20 to 200 A, 
horizontally mounted, pre-assembled
Control circuit: a.c., d.c. or low consumption         

4-pole changeover contactor pairs for connection by screw clamp terminals or 
connectors
Pre-wired power connections

LC2 DT20 to LC2 DT40: mechanical interlock without electrical interlocking. 
LC2 D40 to LC2 D80: order separately 2 auxiliary contact blocks LAD Np1 to obtain electrical interlocking 
between the 2 contactors (see page 5/69). For electrical interlocking incorporated in the mechanical interlock, 
please consult your Regional Sales Office.
LC2 D115: mechanical interlock with integral, pre-wired electrical interlocking.  

Utilisation category AC-1
Non inductive loads
Maximum rated
operational current
(θ y 60 °C)

Instantaneous auxiliary 
contacts per contactor

Contactors supplied with coil Weight
Basic reference,
to be completed by adding the voltage code (1)

Fixing  (2)

A kg
20 1 1 LC2 DT20pp 0.730

25 1 1 LC2 DT25pp 0.730

32 1 1 LC2 DT32pp 0.850

40 1 1 LC2 DT40pp 0.850

60 – – LC2 D40004pp 3.200

80 – – LC2 D65004pp 3.200

125 – – LC2 D80004pp 3.200

200 – – LC2 D115004pp 7.400

4-pole changeover contactor pairs for connection by lugs or bars
20 1 1 LC2 DT206pp 0.730

25 1 1 LC2 DT256pp 0.730

32 1 1 LC2 DT326pp 0.850

40 1 1 LC2 DT406pp 0.850

60 – – LC2 D400046 2.400

80 – – LC2 D650046pp 3.200

125 – – LC2 D800046pp 3.200

200 – – LC2 D1150046pp 7.400

Accessories
Auxiliary contact blocks and add-on modules, see pages 5/68 to 5/75.

(1) See note (1) on next page.
(2) LC2 DT20 to DT40: clip-on mounting on 35 mm 5 rail AM1 DP or screw fixing.

LC2 D65 and D80: clip-on mounting on 35 mm 5 rail AM1 DP or 75 mm 5 rail AM1 DL or screw fixing.
LC2 D115: clip-on mounting on 2 x 35 mm 5 rails AM1 DP or screw fixing.

LC2 DT20pp

51
04

41

Selection :
pages 5/160 to 5/191

Characteristics :
pages 5/46 to 5/51

Dimensions, schemes :
pages 5/88 and 5/89
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Changeover contactor pairs 
for control in category AC-1, 20 A,
horizontally mounted, pre-assembled
Control circuit: a.c., d.c. or low consumption       

4-pole changeover contactor pairs for connection by spring terminals
Pre-wired power connections
Utilisation category AC-1
Non inductive loads
Maximum rated
operational current
(θ y 60 °C)

Instantaneous auxiliary 
contacts per contactor

Contactors supplied with coil Weight
Basic reference, 
to be completed by adding the voltage code (1)

Fixing  (2)

A kg
20 1 1 LC2 DT203pp 0.760

Accessories
Auxiliary contact blocks and add-on modules, see pages 5/68 to 5/75.

(1) Standard control circuit voltages (for other voltages, please consult your Regional Sales Office).

a.c. supply
Volts 24 42 48 110 115 220 230 240 380 400 415 440 500

LC2 DT20…DT40
50/60 Hz B7 D7 E7 F7 FE7 M7 P7 U7 Q7 V7 N7 R7 –

LC2 D65…D115
50 Hz B5 D5 E5 F5 FE5 M5 P5 U5 Q5 V5 N5 R5 S5

60 Hz B6 – E6 F6 – M6 – U6 Q6 – – R6 –

d.c. supply
Volts 12 24 36 48 60 72 110 125 220 250 440

LC2 DT20…DT40 (coils with integral suppression device fitted as standard)

U  0.7…1.25 Uc JD BD CD ED ND SD FD GD MD UD RD

Low consumption
Volts c 5 12 20 24 48 110 220 250

LC2 DT20...DT40 (coils with integral suppression device fitted as standard)

U  0.7…1.25 Uc AL JL ZL BL EL FL ML UL

For other voltages between 5 and 690 V, see pages 5/76 to 5/81.
(2) Clip-on mounting on 35 mm 5 rail AM1 DP or screw fixing.

Selection :
pages 5/160 to 5/191

Characteristics :
pages 5/46 to 5/51

Dimensions, schemes :
pages 5/88 and 5/89

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 45 of 747



5/66

5

References 5 TeSys contactors 5

Component parts for assembling 
reversing contactors for motor control 
or low speed - high speed starters
      

For 3-pole reversing contactors for motor control
Contactors with screw clamp terminals or connectors
Horizontally mounted, assembled by customer

Using 2 identical 
contactors (1)

Set of power connections Mechanical interlock
Reference Weight Kit reference Weight

kg kg

Including mechanical interlock and an electrical interlocking kit for the contactors
LC1 D09…D38 LAD 9R1V (2) 0.045 – –

Including mechanical interlock with integral electrical interlocking
LC1 D40…D65 LA9 D6569 0.290 LA9 D4002 0.170

LC1 D80 and D95 (a) LA9 D8069 0.290 LA9 D4002 0.170

LC1 D80 and D95 (c) LA9 D8069 0.490 LA9 D8002 0.170

LC1 D115 and D150 LA9 D11569 1.450 LA9 D11502 0.290

Including mechanical interlock without electrical interlocking
LC1 D09…D38 
with screw clamp terminals 
or connectors

LAD 9R1 (2) 0.045 – –

LC1 D09…D32
with spring terminal 
connections

(3) – – –

LC1 D40…D65 LA9 D6569 0.290 LA9 D50978 0.170

LC1 D80 and D95 (a) LA9 D8069 0.490 LA9 D50978 0.170

LC1 D80 and D95 (c) LA9 D8069 0.490 LA9 D80978 0.170

For low speed - high speed starter
Description For contactors with connections Reference Weight

kg
Connection kit enabling 
reversing of low and high 
speed directions, using a 
reversing contactor and a 
2N/O + 2N/C main pole 
contactor

Screw clamps or connectors LAD 9PVGV 0.016

Power connection module 
with spring terminal connections

LAD 3PVGV 0.034

Outgoing terminal block 
with spring terminal connections

LAD 3PVGV10 0.034

(1) To order the 2 contactors: see pages 5/58 and 5/59.
(2) Including mechanical interlock.
(3) To build a reversing contactor with spring terminal connections, the following components must be ordered:

- 1 mechanical interlock LAD 9V2,
- 1 upstream power connection kit and 1 downstream power connection kit.
Upstream power connection kit LAD 9V10: installed in the Quickfit system with power connection module LAD 34. 
(If module LAD 34 is not used, replace LAD 9V10 with LAD 9V12).
Downstream power connection kit LAD 9V11: installed in the Quickfit system with outgoing terminal block LAD 331. 
(If module LAD 331 is not used, replace LAD 9V11 with LAD 9V13).

81
03

74

LA9 D6569

LA9 D4002

56
51

35
8

10
37

5

LA9 D8069

81
03

73

LAD 9R1

56
51

34

Selection :
pages 5/160 to 5/163

Characteristics :
pages 5/46 to 5/51

Dimensions, schemes :
pages 5/88 and 5/89
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Component parts for assembling 
changeover contactor pairs for distribution

   

For 4-pole changeover contactor pairs (3-phase distribution + neutral)
Contactors with screw clamp terminals or connectors
Horizontally mounted, assembled by customer

Using 2 identical 
contactors (1)

Set of power connections Mechanical interlock
Reference Weight Kit reference Weight

kg kg

Including mechanical interlock and an electrical interlocking kit for the contactors
LC1 DT20…DT40 LAD T9R1V (2) 0.040 – –

Including mechanical interlock with integral electrical interlocking
LC1 D65004 LA9 D6570 0.150 LA9 D4002   0.170

LC1 D80004 LA9 D8070 0.280 LA9 D4002 0.170

LP1 D80004 LA9 D8070 0.280 LA9 D8002 0.170

LC1 D115004 LA9 D11570 1.100 LA9 D11502 0.280

Including mechanical interlock without electrical interlocking
LC1 DT20…DT40 
with screw clamp terminals 
or connectors

LAD-T9R1 (2) 0.035 – –

LC1 DT203…DT403 
with spring terminal 
connections

(3) – – –

LC1 or LP1 D65004 LA9 D6570 (4) 0.150 LA9 D50978  0.155

LC1 D80004 LA9 D8070  (4) 0.280 LA9 D50978 0.155

LP1 D80004 LA9 D8070 (4) 0.280 LA9 D80978 0.180

For 3-pole changeover contactor pairs
Including mechanical interlock with integral electrical interlocking

LC1 D115 and D150 LA9 D11571 0.960 LA9 D11502 0.280

(1) To order the 2 contactors: see pages 5/61 and 5/62.
(2) Including mechanical interlock.
(3) To build a changeover contactor pair with spring terminal connections, the following components must be ordered in 

addition to the 2 contactors:
- 1 mechanical interlock LAD 9V2,
- 1 downstream power connection kit LAD 9V9.

(4) Order 2 contact blocks LAD Np1 to build the electrical interlock, see page 5/69.

LA9 D4002

56
51

37

LA9 D6570

81
03

79

LA9 D50978

56
51

36

LA9 D8070

81
03

80

Selection :
pages 5/160 to 5/163

Characteristics :
pages 5/46 to 5/51

Dimensions, schemes :
pages 5/88 and 5/89
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TeSys d contactors and reversing contactors
Instantaneous auxiliary contact blocks  

See page opposite for mounting possibilities 
according to the contactor type and rating.

51
03

85
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TeSys d contactors and reversing contactors
Instantaneous auxiliary contact blocks  

        

   

Instantaneous auxiliary contact blocks for connection by screw clamp terminals
For use in normal operating environments
In order to mount an LAD 8N on an LC1 D40 to D95, a set of shims must be ordered separately, see page 5/75

Clip-on mounting (1) Number of 
contacts per block

Composition Reference Weight

kg
Front 1 – – – 1 – LAD N10 0.020

– – – – 1 LAD N01 0.020

2 – – – 1 1 LAD N11 0.030

– – – 2 – LAD N20 0.030

– – – – 2 LAD N02 0.030
4 – – – 2 2 LAD N22 0.050

– – – 1 3 LAD N13 0.050

– – – 4 – LAD N40 0.050

– – – – 4 LAD N04 0.050

– – – 3 1 LAD N31 0.050

4 incl. 1 N/O & 1 N/C 
make before break

– – – 2 2 LAD C22 0.050

Side 2 – – – 1 1 LAD 8N11 0.030

– – – 2 – LAD 8N20 0.030

– – – – 2 LAD 8N02 0.030

For terminal referencing conforming to EN 50012
Front, on 3P contactors and 
4P contactors 20 to 60A

2 – – – 1 1 LAD N11G 0.030

4 – – – 2 2 LAD N22G 0.050

Front, on 4P contactors 
80 to 200A

2 – – – 1 1 LAD N11P 0.030

4 – – – 2 2 LAD N22P 0.050

With dust and damp protected contacts, for use in particularly harsh industrial environments
Front 2 – 2 – – – LA1 DX20 0.040

1 1 – – – LA1 DX11 0.040
2 – – – – LA1 DX02 0.040

– 2 2 – – LA1 DY20 (2) 0.040

4 – 2 – 2 – LA1 DZ40 0.050

– 2 – 1 1 LA1 DZ31 0.060

Instantaneous auxiliary contact blocks for connection by lugs
This type of connection is not possible for blocks with 1 contact or blocks with dust and damp protected contacts. For all 
other instantaneous auxiliary contact blocks, add the figure 6 to the end of the references selected above. Example: 
LAD N11 becomes LAD N116.

Instantaneous auxiliary contact blocks for connection by spring terminals
This type of connection is not possible for LAD 8, LAD N with 1 contact or blocks with dust and damp protected contacts. For 
all other contact blocks, add the figure 3 to the end of the references selected above. Example: LAD N11 becomes LAD N113.

Instantaneous auxiliary contact blocks for connection by Faston connectors
This type of connection is not possible for LAD 8, LAD N with 1 contact or blocks with dust and damp protected contacts. 
For all other contact blocks, add the figure 9 to the end of the references selected above. Example: LAD N11 becomes 
LAD N119.

(1) Maximum number of auxiliary contacts that can be fitted

Contactors Instantaneous auxiliary contacts Time delay
Front 
mounted

Type Number of poles and size Side mounted Front mounted
1 contact 2 contacts 4 contacts

a 3P LC1 D09…D38 1 on LH side and – 1 or 1 or 1

LC1 D40…D95 (50/60 Hz) 1 on each side or 2 and 1 or 1 or 1

LC1 D40…D95 (50 or 60 Hz) 1 on each side and 2 and 1 or 1 or 1

LC1 D115 and D150 1 on LH side and – 1 or 1 or 1
4P LC1 DT20…DT40 1 on LH side and – 1 or 1 or 1

LC1 D40…D80 1 on each side or 1 or 1 or 1 or 1

LC1 D115 1 on each side and 1 or 1 or 1 or 1

c 3P LC1 D09…D38 – – 1 or 1 or 1

LC1 D40…D95 – 2 and 1 or 1 or 1

LC1 D115 and D150 1 on LH side and – 1 or 1 or 1

4P LC1 DT20…DT40 – – 1 or 1 or 1
LC1 D40…D80 – 2 and 1 or 1 or 1

LC1 D115 1 on each side – and 1 or 1 or 1

LC (3) 3P LC1 D09…D38 – – 1 – –

4P LC1 DT20…DT40 – – 1 – –

(2) Device fitted with 4 earth screen continuity terminals.
(3) LC: low consumption.

Characteristics :
pages 5/52 to 5/54

Dimensions :
pages 5/82 to 5/85

Schemes :
pages 5/86 and 5/87
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TeSys d contactors and reversing contactors
Time delay auxiliary contact blocks
Mechanical latch blocks
        

 

Time delay auxiliary contact blocks for connection by screw clamp terminals
Maximum number of auxiliary contact blocks that can be fitted per contactor, see page 5/69.
Sealing cover to be ordered separately, see page 5/75.
LAD T0 and LAD R0: with extended scale from 0.1 to 0.6 s.
LAD S2:  with switching time of 40 ms ± 15 ms between opening of the N/C contact and closing of the N/O contact.

Clip-on mounting Number of 
contacts
per block

Time delay Reference Weight
Type Setting range

kg
Front 1 N/O + 1  N/C On-delay 0.1…3 s LAD T0    0.060

0.1…30 s LAD T2  0.060

10…180 s LAD T4  0.060

1…30 s LAD S2  0.060

Off-delay 0.1…3 s LAD R0  0.060

0.1…30 s LAD R2  0.060

10…180 s LAD R4  0.060

Time delay auxiliary contact blocks for connection by lugs
Add the figure 6 to the end of the references selected above. Example: LAD T0 becomes LAD T06.

Time delay auxiliary contact blocks for connection by spring terminals
Add the figure 3 to the end of the references selected above. Example: LAD T0 becomes LAD T03.  

Time delay auxiliary contact blocks for connection by Faston connectors
Add the figure 9 to the end of the references selected above. Example: LAD T0 becomes LAD T09.

Mechanical latch blocks (1)

Clip-on mounting Unlatching 
control

For use on contactor Basic reference, 
to be completed
 by adding the 
voltage code (2)

Weight

kg
Front Manual or electric LC1 D40…D65 (3 P a or c)

LC1 D40 and D65 (4 P a)
LP1 D40 and D65 (4 P c)

LA6 DK10p 0.070

LC1 D80…D150 (3 P a)
LC1 D80 and D115 (3 P c)
LC1 D80 (4 P a)
LC1 D80 & D115 (4 P a)
LP1 D80 & LC1 D115 (4 P c)

LA6 DK20p 0.090

LC1 D09…D38 (a or c)
LC1 DT20…DT40 (a or c)

LAD 6K10p 0.070

(1) The mechanical latch block must not be powered up at the same time as the contactor. The duration of the control 
signal for the mechanical latch block and the contactor should be: 
u 100 ms for a contactor operating on an a.c. supply 
u 250 ms for a contactor operating on a d.c. supply

(2) Standard control circuit voltages (for other voltages, please consult your Regional Sales Office):
Volts 50/60 Hz, c 24 32/36 42/48 60/72 100 110/127 220/240 256/277 380/415
Code B C E EN K F M U Q

LAD T

8
10

43
8

LAD Tp3

81
04

41

LA6 DK

81
04

39

LA6 DK

81
0

44
0

Characteristics :
pages 5/52 to 5/54

Dimensions :
pages 5/82 to 5/85

Schemes :
pages 5/86 and 5/87
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TeSys d contactors and reversing contactors
Suppressor modules

    

RC circuits (Resistor-Capacitor)
b Effective protection for circuits highly sensitive to "high frequency" interference. For use only in cases where the 

voltage is virtually sinusoidal, i.e. less than 5% total harmonic distortion.
b Voltage limited to 3 Uc max. and oscillating frequency limited to 400 Hz max.
b Slight increase in drop-out time (1.2 to 2 times the normal time).

Mounting For use with contactor (1) Reference Weight
Rating Type

V a V c kg
Clip-on (3) D09…D38 (3P)

DT20…DT40
24…48 – LAD 4RCE  0.012

50…127 – LAD 4RCG 0.012

110…240 – LAD 4RCU 0.012

Screw mounting (4) D40…D150 (3P) and 
D40…D115 (4P)

24…48 – LA4 DA2E 0.018
50…127 – LA4 DA2G 0.018

110…240 – LA4 DA2U 0.018

380…415 – LA4 DA2N 0.018

Varistors (peak limiting)

b Protection provided by limiting the transient voltage to 2 Uc max.
b Maximum reduction of transient voltage peaks.
b Slight increase in drop-out time (1.1 to 1.5 times the normal time).

Clip-on (3) D09…D38 (3P) (2) 
DT20…DT40

24…48 – LAD 4VE 0.012

50…127 – LAD 4VG 0.012

110…250 – LAD 4VU 0.012

Screw mounting (4) D40…D115 (3P) and 
D40…D115 (4P)

24…48 – LA4 DE2E 0.018

50…127 – LA4 DE2G 0.018

110…250 – LA4 DE2U 0.018

D40…D95 (3P) and 
D40…D80 (4P)

– 24…48 LA4 DE3E 0.018

– 50…127 LA4 DE3G 0.018

– 110…250 LA4 DE3U 0.018

Flywheel diodes
b No overvoltage or oscillating frequency.
b Increase in drop-out time (6 to 10 times the normal time).
b Polarised component.

Clip-on (5) D09…D38 (3P)
DT20…DT40

– 24…250 LAD 4DDL 0.012

Screw mounting (4) D40…D95 (3P) 
D40…D80 (4P)

– 24…250 LA4 DC3U 0.018

Bidirectional peak limiting diode
b Protection provided by limiting the transient voltage to 2 Uc max.
b Maximum reduction of transient voltage peaks.

Clip-on (3) (5) D09…D38 (3P) (2)
DT20…DT40

24 – LAD 4TB 0.012

– 24 LAD 4TBDL 0.012

72 – LAD 4TS 0.012

– 72 LAD 4TSDL 0.012

– 125 LAD 4TGDL 0.012

– 250 LAD 4TUDL 0.012
– 600 LAD 4TXDL 0.012

Screw mounting (4) D40…D95 (3P) 
D40…D80 (4P)

24 – LA4 DB2B 0.018

72 – LA4 DB2S 0.018

– 24 LA4 DB3B 0.018
– 72 LA4 DB3S 0.018

(1) For satisfactory protection, a suppressor module must be fitted across the coil of each contactor.
(2) From LC1 D09 to D38 and from LC1 DT20 to DT40, d.c. and low consumption 3-pole contactors are fitted with a 

built-in bidirectional peak limiting diode suppressor as standard. On contactors produced after 15th July 2004, this 
bidirectional peak limiting diode is removable and can therefore be replaced by the user. (See reference above). 
If a d.c. or low consumption contactor is used without suppression, the standard suppressor should be replaced with 
a blanking plug (reference LAD 9DL)

(3) Clipping-on makes the electrical connection. The overall size of the contactor remains unchanged.
(4) Mounting at the top of the contactor on coil terminals A1 and A2.
(5) In order to install these accessories, the existing suppression device must first be removed.

LAD 4pp

51
03

84

LA4 Dpp

81
04

43

LAD 4DDL or LAD 4TpDL

51
07

26

Characteristics :
pages 5/52 to 5/54

Dimensions :
pages 5/82 to 5/85

Schemes :
pages 5/86 and 5/87
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TeSys d contactors and reversing contactors

See page opposite for mounting possibilities
according to contactor type and rating. 

LA4 DT

LA4 DF

LC1 D09…D38

LA4 DL

LAD 4BB

LA4 DW

LA4 DM

51
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TeSys d contactors and reversing contactors
Accessories

 

Electronic serial timer modules (1)
b 3-pole contactors LC1 D09 to D38 and 4-pole contactors LC1 DT20 to DT40: mounted using adapter LAD 4BB, to 

be ordered separately, see page 5/75.
b 3-pole contactors LC1 D40 to D150 and 4-pole contactors LC1 D40 to D115: mounted directly across terminals A1 

and A2 of contactor.

On-delay type
Operational voltage a Time delay Reference Weight
24…250 V 100…250 V kg

LC1 D09…D38 (3P)
and DT20…DT40 (4P)

LC1 D40…D150 (3P) 0.1…2 s LA4 DT0U 0.040

1.5…30 s LA4 DT2U 0.040

25…500 s LA4 DT4U 0.040

Interface modules
b 3-pole contactors LC1 D09 to D38 and 4-pole contactors LC1 DT20 to DT40: mounted using adapter LAD 4BB, to 

be ordered separately, see page 5/75.
b 3-pole contactors LC1 D40 to D150 and 4-pole contactors LC1 D40 to D115: mounted directly across terminals A1 

and A2 of contactor.

Relay interface
Operational voltage a Supply voltage 

E1-E2 (c)
Reference Weight

kg
24…250 V 380…415 V

– LC1 D09…D150 (3P)
and DT20…DT40 (4P)

24 V LA4 DFBQ 0.055

LC1 D09…D150 (3P)
and DT20…DT40 (4P)

– 24 V LA4 DFB 0.050

48 V LA4 DFE 0.050

Relay interface with "AUTO-I" manual override switch (output forced “ON”)
Operational voltage a Supply voltage 

E1-E2 (c)
Reference Weight

kg
24…250 V 100…250 V

LC1 D09…D150 (3P) 
and DT20…DT40 (4P)

– 24 V LA4 DLB 0.045

48 V LA4 DLE 0.045

Solid state interface
LC1 D09…D38 (3P)
and DT20…DT40 (4P)

LC1 D40…D115 (3P) 24 V LA4 DWB 0.045

Auto-Man-Stop control modules
For local override operation tests with 2-position “Auto-Man” switch and “O-I” switch
b 3-pole contactors LC1 D09 to D38 and 4-pole contactors LC1 DT20 to DT40: mounted using adapter LAD 4BB, to 

be ordered separately, see page 5/75.
b 3-pole contactors LC1 D40 to D150 and 4-pole contactors LC1 D40 to D115: mounted directly across terminals A1 

and A2 of contactor.

Operational voltage a Reference Weight
24…100 V 100…250 V kg

LC1 D09…D150 (3P)
and DT20…DT40 (4P)

– LA4 DMK 0.040

– LC1 D40…D150 (3P) LA4 DMU 0.040

(1) For 24 V operation, the contactor must be fitted with a 21 V coil (code Z). See pages 5/76 to 5/81

Characteristics :
pages 5/55 to 5/57

Dimensions :
pages 5/82 to 5/85

Schemes :
pages 5/86 and 5/87
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5

References 5 TeSys contactors 5

TeSys d contactors and reversing contactors
Accessories

  

Accessories for main pole and control connections
Description For use with contactors LC1 Sold in 

lots of
Unit reference Weight

a c kg
Connectors for
cable, size 
(1 connector)

4-pole 10 mm2 DT20, DT25 DT20, DT25 1 LA D92560 0.030

3-pole 25 mm2 D09…D38 D09…D38 1 LA9 D3260 0.040

Connectors for 
cable, size
(2 connectors)

3-pole 120 mm2 D115, D150 D115, D150 1 LA9 D115603 0.560

4-pole 120 mm2 D115 D115 1 LA9 D115604 0.740

Connectors for
lug type terminals
(2 connectors)

3-pole D115, D150 D115, D150 1 LA9 D115503 0.300

4-pole D115 D115 1 LA9 D115504 0.360

Protective
covers for
connectors for
lug type terminals

3-pole (1) D115, D150 D115, D150 1 LA9 D115703  0.250

4-pole (1) D115, D150 D115, D150 1 LA9 D115704 0.300

Links
for parallel 
connection of

2 poles D09…D38 D09…D38 10 LA9 D2561 0.060

DT20, DT25 (4P) DT20, DT25 (4P) 10 LA9 D1261 0.012

DT32, DT40 (4P) DT32, DT40 (4P) 10 LA D96061 0.060

D40…D65 D40…D65 2 LA9 D40961 0.021

D80, D95 D80 2 LA9 D80961 0.060

3 poles
(star connection)

D09…D38 D09…D38 10 LAD 9P3 (2) 0.005

D80, D95 D80, D95 1 LA9 D80962 0.080

4 poles DT20, DT25 DT20, DT25 2 LA9 D1263 0.024

D40…D65 D40…D65 2 LA9 D40963 0.070

D80, D95 D80 2 LA9 D80963 0.100

Staggered coil connection – D40…D80 10 LA9 D09966 0.006

Control circuit take-off 
from main pole

D40…D65 D40…D65 10 LA9 D6567 0.010

D80, D95 D80, D95 10 LA9 D8067 0.010

Spreaders 
for increasing the pole pitch to 45 mm

D115, D150 D115, D150 3 GV7 AC03 0.180

(1) For 3-pole contactors: 1 set of 6 covers, for 4-pole contactors: 1 set of 8 covers.
(2) Separate connecting bar for connecting 2 poles in parallel.

81
04

45

LA9 D3260

LA9 D11560p

81
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47

LA9 D11550p

81
04

46

LA9 D11570p

81
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50

LA9 D80962
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48

LA9 D6567

81
04

49

Dimensions :
pages 5/82 to 5/85

Schemes :
pages 5/86 and 5/87
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5

References 5 TeSys contactors 5

TeSys d contactors and reversing contactors
Accessories

             

Sets of contacts and arc chambers
Description For contactor Reference Weight

kg
Sets of contacts 3-pole LC1 D115 LA5 D1158031 0.260

LC1 D150 LA5 D150803 0.260
4-pole LC1 D115004 LA5 D115804 0.330

Arc chambers 3-pole LC1 D115 LA5 D11550 0.395

LC1 D150 LA5 D15050 0.395

4-pole LC1 D115004 LA5 D115450 0.470

Connection accessories
For adapting existing wiring 
to a new product

LC1 D09…D38
LC1 DT20…DT25

Without coil suppression LAD 4BB 0.019

With coil 
suppression

a24…48 V LAD 4BBVE 0.014

a 50…127 V LAD 4BBVG 0.014

a 110…250 V LAD 4BBVU 0.014

Set of 63 A busbars 
for parallelling of contactors

2 contactors LC1 D09…D18 or D25…D38 GV2 G245 0.036

4 contactors LC1 D09…D18 or D25…D38 GV2 G445 0.077
Terminal block For supply to one or more GV2 G busbar sets GV1 G09 0.040

Protection accessories
Description Application Sold in 

lots of
Reference Weight

kg
Miniature circuit-breaker 5 x 20 with 4 A-250 V fuse 1 LA9 D941 0.025

Sealing cover For LAD T, LAD R 1 LA9 D901 0.005
Safety cover 
preventing access to 
the moving contact carrier

LC1 D09…D38 and DT20…DT40 1 LAD 9ET1 0.026

LC1 D40…D65 1 LAD 9ET2 0.012

LC1 D80 and D95 1 LAD 9ET3 0.004

LC1 D115 and D150 1 LAD 9ET4 0.004

Marking accessories
Description Application Sold in 

lots of
Unit
reference

Weight
kg

Sheet of 64 blank legends, 
self-adhesive, 8 x 33 mm (1)

Contactors (except 4P), 
LC1 D40…D115), 
LAD N (4 contacts), LA6 DK

10 LAD 21 0.020

Sheet of 112 blank legends, 
self-adhesive, 8 x 12mm (1)

LAD N (2 contacts), LAD T, LAD R, 
LRD

10 LAD 22 0.020

Sheet of 64 blank legends 
for marking using plotter 
or 8 x 33 mm engraver

Contactors (except 4P), 
LC1 D40…D115), 
LAD (4 contacts), LA6 DK

10 LAD 23 0.050

Sheet of 440 blank legends 
for marking using plotter 
or 8 x 12 mm engraver

All products 35 LAD 24 0.200

Marker holder,
snap-in 8 x 22 mm

4-pole contactors, 
LC1 D40...D80, LA6 DK

100 LA9 D92 0.001

Marker holder,
snap-in 8 x 18 mm

LC1 D09...38, 
LC1 DT20...40,
LAD N (4 contacts),
LAD T, LAD R

100 LAD 90 0.001

Bag of 300 blank legends 
self-adhesive, 7 x 21 mm

On holder LA9 D92 1 LA9 D93 0.001

“SIS Label”
labelling software
supplied on CD-Rom

Multi-language version: 
English, French, German, Italian, 
Spanish

1 XBY 2U 0.100

Mounting accessories
Mounting plate For replacement of LC1 F115 or 

F150 by LC1 D115 or D150
1 LA9 D730 0.360

Set of shims For fitting side mounting blocks 
LAD 8N on LC1 D40 to D95

1 LA9 D511 0.020

(1) These legends are for sticking onto the safety cover of the contactors or add-on block, if fitted.

GV2 G245

81
04

52

GV1 G09

81
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LA9 D941

81
04

51

LAD 9ETp

81
04

54

Labelling software

Logiciel de création d'étiquettes

Beschriftungssoftware

Software para crear etiquetas

Software per la creazione di etichetteSIS-Label

Merlin Gerin

Modicon

Square D

Telemecanique

XBY 2U

5
63

52
7
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References 5 TeSys contactors 5

a.c. coils 
for 3 or 4-pole contactors LC1 D

  

For contactors a LC1 D09...D38 and LC1 DT20…DT40
Specifications

Average consumption at 20 °C:
- inrush (cos ϕ = 0.75) 70 VA,
- sealed (cos ϕ = 0.3) 50 Hz: 7 VA, 60 Hz: 7.5 VA 
Operating range (θ y 60 °C): 50 Hz: 0.8…1.1 Uc, 60 Hz:  0.85…1.1 Uc. 

Control circuit voltage
Uc

Average resistance
at 20 °C ± 10 %

Inductance of 
closed circuit

Reference (1) Weight

V Ω H kg
50/60 Hz

12 6.3 0.26 LXD 1J7  0.070

21 (2) 5.6 0.24 LXD 1Z7 0.070

24 6.19 0.26 LXD 1B7 0.070

32 12.3 0.48 LXD 1C7 0.070

36 – – LXD 1CC7 0.070

42 19.15 0.77 LXD 1D7 0.070

48 25 1 LXD 1E7 0.070

60 – – LXD 1EE7 0.070

100 – – LXD 1K7 0.070

110 130 5.5 LXD 1F7 0.070

115 – – LXD 1FE7 0.070

120 159 6.7 LXD 1G7 0.070

127 192.5 7.5 LXD 1FC7 0.070

200 – – LXD 1L7 0.070

208 417 16 LXD 1LE7 0.070

220 539 22 LXD 1M7 0.070

230 595 21 LXD 1P7 0.070

240 645 25 LXD 1U7 0.070

277 781 30 LXD 1W7 0.070

380 1580 60 LXD 1Q7 0.070

400 1810 64 LXD 1V7 0.070

415 1938 74 LXD 1N7 0.070

440 2242 79 LXD 1R7 0.070

480 2300 85 LXD 1T7 0.070

500 2499 – LXD 1S7 0.070

575 3432 119 LXD 1SC7 0.070

600 3600 135 LXD 1X7 0.070

690 5600 190 LXD 1Y7 0.070

(1) The last 2 digits in the reference represent the voltage code.
(2) Voltage for special coils fitted in contactors with serial timer modules. with 24 V supply.

8
10

39
1

LXD 1pp
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5

References (continued) 5 TeSys contactors 5

a.c. coils 
for 3 or 4-pole contactors LC1 D

  

For 3 or 4-pole contactors LC1 D40, D50, D65, D80, D95
Specifications

Average consumption at 20 °C:
- inrush (cos ϕ = 0.75) 50 Hz: 200 VA, 60 Hz: 220 VA,
- sealed (cos ϕ = 0.3) 50 Hz: 20 VA, 60 Hz: 22 VA 
Operating range (θ y 55 °C): 0.85…1.1 Uc. 

Control 
circuit 
voltage
Uc

Average 
resistance
at 20 °C 
± 10 %

Inductance 
of closed 
circuit

Reference (1) Average 
resistance
at 20 °C 
± 10 %

Inductance 
of closed 
circuit

Reference (1) Weight

V Ω H Ω H kg
50 Hz 60 Hz

24 1.4 0.09 LX1 D6B5 1.05 0.06 LX1 D6B6 0.280

32 2.6 0.16 LX1 D6C5 – – – 0.280

42 4.4 0.27 LX1 D6D5 – – – 0.280
48 5.5 0.35 LX1 D6E5 4.2 0.23 LX1 D6E6 0.280

110 31 1.9 LX1 D6F5 22 1.2 LX1 D6F6 0.280

115 31 1.9 LX1 D6FE5 – – – 0.280

120 – – – 28 1.5 LX1 D6G6 0.280

127 41 2.4 LX1 D6G5 – – – 0.280

208 – – – 86 4.3 LX1 D6L6 0.280
220 – – – 98 4.8 LX1 D6M6 0.280

220/230 127 7.5 LX1 D6M5 – – – 0.280

230 133 8.1 LX1 D6P5 – – – 0.280

240 152 8.7 LX1 D6U5 120 5.7 LX1 D6U6 0.280

256 166 10 LX1 D6W5 – – – 0.280

277 – – – 157 8 LX1 D6W6 0.280
380 – – – 300 14 LX1 D6Q6 0.280

380/400 381 22 LX1 D6Q5 – – – 0.280

400 411 25 LX1 D6V5 – – – 0.280

415 463 26 LX1 D6N5 – – – 0.280

440 513 30 LX1 D6R5 392 19 LX1 D6R6 0.280

480 – – – 480 23 LX1 D6T6 0.280
500 668 38 LX1 D6S5 – – – 0.280

575 – – – 675 33 LX1 D6S6 0.280

600 – – – 775 36 LX1 D6X6 0.280

660 1220 67 LX1 D6Y5 – – – 0.280

Specifications
Average consumption at 20 °C:
- inrush (cos ϕ = 0.75) 50/60 Hz: 245 VA at 50 Hz,
- sealed (cos ϕ = 0.3) 50/60 Hz: 26 VA at 50 Hz, 
Operating range (θ ≤ 55 °C): 0.85…1.1 Uc. 

50/60 Hz
24 – – – 1.22 0.08 LX1 D6B7 0.280

42 – – – 3.5 0.25 LX1 D6D7 0.280
48 – – – 5 0.32 LX1 D6E7 0.280

110 – – – 26 1.7 LX1 D6F7 0.280

115 – – – – – LX1 D6FE7 0.280

120 – – – 32 2 LX1 D6G7 0.280

220/230 (2) – – – 102 6.7 LX1 D6M7 0.280

230 – – – 115 7.7 LX1 D6P7 0.280
230/240 (3) – – – 131 8.3 LX1 D6U7 0.280

380/400 (4) – – – 310 20 LX1 D6Q7 0.280

400 – – – 349 23 LX1 D6V7 0.280

415 – – – 390 24 LX1 D6N7 0.280

440 – – – 410 27 LX1 D6R7 0.280

(1) The last 2 digits in the reference represent the voltage code.
(2) For use on 230 V 50 Hz, apply a coefficient of 0.6 to the mechanical durability of the contactor, see pages 5/48 and 5/49. 

This coil can be used on 240 V at 60 Hz.
(3) This coil can be used on 220/240 V at 50 Hz and on 240 V only at 60 Hz.
(4) For use on 400 V 50 Hz, apply a coefficient of 0.6 to the mechanical durability of the contactor, see pages 5/48 and 5/49.

81
0
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LX1 D6pp
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References (continued) 5 TeSys contactors 5

a.c. coils 
for 3 or 4-pole contactors LC1 D

  

For 3 or 4-pole contactors LC1 D115
Specifications

Average consumption at 20 °C:
- inrush (cos ϕ = 0.8) 50 or 60 Hz: 300 VA,
- sealed (cos ϕ = 0.3) 50 or 60 Hz: 22 VA 
Operating range (θ y 55 °C): 0.85…1.1 Uc. 

Control 
circuit 
voltage
Uc

Average 
resistance
at 20 °C 
± 10 %

Inductance 
of closed 
circuit

Reference (1) Average 
resistance
at 20 °C 
± 10 %

Inductance 
of closed 
circuit

Reference (1) Weight

V Ω H Ω H kg
50 Hz 60 Hz

24 1.24 0.09 LX1 D8B5 0.87 0.07 LX1 D8B6 0.260

32 2.14 0.17 LX1 D8C5 – – – 0.260

42 3.91 0.28 LX1 D8D5 – – – 0.260
48 4.51 0.36 LX1 D8E5 3.91 0.28 LX1 D8E6 0.260

110 26.53 2.00 LX1 D8F5 19.97 1.45 LX1 D8F6 0.260

115 26.53 2.00 LX1 D8FE5 – – – 0.260

120 – – – 24.02 1.70 LX1 D8G6 0.260

127 32.75 2.44 LX1 D8FC5 – – – 0.260

208 – – – 67.92 5.06 LX1 D8L6 0.260
220 104.77 7.65 LX1 D8M5 79.61 5.69 LX1 D8M6 0.260

230 104.77 8.29 LX1 D8P5 – – – 0.260

240 125.25 8.89 LX1 D8U5 97.04 6.75 LX1 D8U6 0.260

277 – – – 125.75 8.89 LX1 D8W6 0.260

380 338.51 22.26 LX1 D8Q5 243.07 17.04 LX1 D8Q6 0.260

400 368.43 25.55 LX1 D8V5 – – – 0.260
415 368.43 27.65 LX1 D8N5 – – – 0.260

440 441.56 30.34 LX1 D8R5 338.51 22.26 LX1 D8R6 0.260

480 – – – 368.43 25.55 LX1 D8T6 0.260

500 566.62 38.12 LX1 D8S5 – – – 0.260

For 3 or 4-pole contactors LC1 D115, LC1 D150
Specifications

Average consumption at 20 °C:
- inrush cos ϕ = 0.9 - 280 to 350 VA,
- sealed cos ϕ = 0.9 - 2 to 18 VA.
Operating range (θ y 55 °C): 0.8…1.15 Uc. 
Coils with integral suppression device fitted as standard, class B.

Control 
circuit 
voltage
Uc

Average 
resistance
at 20 °C 
± 10 %

Inductance
 of closed 
circuit

Reference (1) Average 
resistance
at 20 °C 
± 10 %

Inductance 
of closed 
circuit

Reference (1) Weight

V Ω H Ω H kg
50/60 Hz

24 – – – 147 3.03 LX1 D8B7 0.290

32 – – – 301 8.28 LX1 D8C7 0.290

42 – – – 498 13.32 LX1 D8D7 0.290

48 – – – 1061 24.19 LX1 D8E7 0.290
110 – – – 4377 109.69 LX1 D8F7 0.290

115 – – – 4377 109.69 LX1 D8FE7 0.290

120 – – – 4377 109.69 LX1 D8G7 0.290

127 – – – 6586 152.65 LX1 D8FC7 0.290

208 – – – 10 895 260.15 LX1 D8LE7 0.290

220 – – – 9895 210.72 LX1 D8M7 0.290
230 – – – 9895 210.72 LX1 D8P7 0.290

240 – – – 9895 210.72 LX1 D8U7 0.290

277 – – – 21 988 533.17 LX1 D8UE7 0.290

380 – – – 21 011 482.42 LX1 D8Q7 0.290

400 – – – 21 011 482.42 LX1 D8V7 0.290

415 – – – 21 011 482.42 LX1 D8N7 0.290

440 – – – 21 501 507.47 LX1 D8R7 0.290
480 – – – 32 249 938.41 LX1 D8T7 0.290

500 – – – 32 249 938.41 LX1 D8S7 0.290

(1) The last 2 digits in the reference represent the voltage code.

LX1 D8pp

56
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4
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References 5 TeSys contactors 5

d.c. coils 
for 3 or 4-pole contactors

    

For 3-pole contactors LC1 D40…D65 or 4-pole contactors LP1 D40…D65
Specifications

Average consumption: 22 W.
Operating range: 0.85…1.1 Uc. 

Control circuit voltage
Uc

Average resistance
at 20 °C ± 10 %

Inductance of 
closed circuit

Reference (1) Weight

V Ω H kg
12 7.1 0.44 LX4 D6JD 0.415

24 26.8 1.69 LX4 D6BD 0.415

36 58 3.55 LX4 D6CD 0.415

48 109 6.86 LX4 D6ED 0.415

60 173 10.9 LX4 D6ND 0.415

72 234 14.7 LX4 D6SD 0.415

110 560 35.28 LX4 D6FD 0.415

125 717 45.2 LX4 D6GD 0.415

220 2255 142 LX4 D6MD 0.415

250 2940 185 LX4 D6UD 0.415

440 9080 572 LX4 D6RD 0.415

For 3-pole contactors LC1 D80 or 4-pole contactors LP1 D80
Specifications

Average consumption: 22 W.
Operating range: 0.85…1.1 Uc. 

Control circuit voltage
Uc

Average resistance
at 20 °C ± 10 %

Inductance of 
closed circuit

Reference (1) Weight

V Ω H kg
12 6.6 0.46 LX4 D7JD 0.680

24 27 1.89 LX4 D7BD 0.680

36 57 4 LX4 D7CD 0.680

48 107 7.5 LX4 D7ED 0.680

60 170 11.9 LX4 D7ND 0.680

72 230 16.1 LX4 D7SD 0.680

110 564 39.5 LX4 D7FD 0.680

125 718 50.3 LX4 D7GD 0.680

220 2215 155 LX4 D7MD 0.680

250 2850 200 LX4 D7UD 0.680

440 9195 640 LX4 D7RD 0.680

(1) The last 2 digits in the reference represent the voltage code.

LX4 D6pD

56
51

42

LX4 D7pD

56
51

42
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d.c. coils 
for 3 or 4-pole contactors LC1 D

   

For contactors LC1 D115, D150
Specifications

Consumption: inrush 270 to 365 W, sealed 2.4 to 5.1 W.
Operating range: 0.7…1.2 Uc.
Coils with integral suppression device fitted as standard, class B.

Control circuit voltage
Uc

Average resistance
at 20 °C ± 10 %

Inductance of 
closed circuit

Reference (1) Weight

V Ω H kg
24 147 3.03 LX4 D8BD 0.300

48 1061 24.19 LX4 D8ED 0.300

60 1673 38.44 LX4 D8ND 0.300

72 2500 56.27 LX4 D8SD 0.300

110 4377 109.69 LX4 D8FD 0.300

125 6586 152.65 LX4 D8GD 0.300

220 9895 210.72 LX4 D8MD 0.300

250 18 022 345.40 LX4 D8UD 0.300

440 21 501 684.66 LX4 D8RD 0.300

(1) The last 2 digits in the reference represent the voltage code.

5
65

14
2

LX4 D8pD
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Wide range d.c. coils
(for specific applications)
for 3 or 4-pole contactors
      

For 3-pole contactors LC1 D40…D65 or 4-pole contactors LP1 D40…D65
Specifications

Average consumption: 22 W.
Operating range: 0.75…1.2 Uc.
Coils with "TH" treatment as standard.

Control circuit voltage
Uc

Average resistance
at 20 °C ± 10 %

Inductance of 
closed circuit

Reference (1) Weight

V Ω H kg
12 6.8 0.45 LX4 D6JW 0.415

24 30 1.9 LX4 D6BW 0.415

36 53 3.5 LX4 D6CW 0.415

48 110 7.2 LX4 D6EW 0.415

72 215 14.2 LX4 D6SW 0.415

110 580 38.3 LX4 D6FW 0.415

220 2120 140 LX4 D6MW 0.415

For 3-pole contactors LC1 D80 or 4-pole contactors LP1 D80
Specifications

Average consumption: 23 W.
Operating range: 0.75 to 1.2 Uc
Coils with "TH" treatment as standard.

Control circuit voltage
Uc

Average resistance
at 20 °C ± 10 %

Inductance of 
closed circuit

Reference (1) Weight

V Ω H kg
12 6.2 0.49 LX4 D7JW 0.680

24 23.5 1.75 LX4 D7BW 0.680

36 51.9 4.18 LX4 D7CW 0.680

48 94.2 7 LX4 D7EW 0.680

72 204 15.7 LX4 D7SW 0.680

110 483 36 LX4 D7FW 0.680

220 1922 144 LX4 D7MW 0.680

(1) The last 2 digits in the reference represent the voltage code.

56
51

43

LX4 D6pW
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Dimensions 5 TeSys contactors 5

TeSys d contactors
Control circuit: a.c.

       

LC1 D09…D18 (3-pole) LC1 D25…D38 (3-pole), LC1 DT20…DT40 (4-pole)

LC1 D09…D18 D093…
D123

D099…
D129

D25…
D38

D183…
D323

DT20 & 
DT25 

DT203 & 
DT253 

DT32 & 
DT40

DT323 & 
DT403

b without add-on blocks 77 99 80 85 99 85 99 91 105
b1 with LAD 4BB 94 107 95.5 98 107 98 – – –

with LA4 Dp2 110 (1) 123 (1) 111.5 (1) 114 (1) 123 (1) 114 – – –

with LA4 DF, DT 119 (1) 132 (1) 120.5 (1) 123 (1) 132 (1) 129 – – –

with LA4 DW, DL 126 (1) 139 (1) 127.5 (1) 130 (1) 139 (1) 190 – – –

c without cover or add-on blocks 84 84 84 90 90 90 90 97 97

with cover, without add-on blocks 86 86 86 92 92 92 92 99 99
c1 with LAD N or C (2 or 4 contacts) 117 117 117 123 123 123 123 131 131

c2 with LA6 DK10, LAD 6K10 129 129 129 135 135 135 135 143 143

c3 with LAD T, R, S 137 137 137 143 143 143 143 151 151

with LAD T, R, S and sealing cover 141 141 141 147 147 147 147 155 155

(1) Including LAD 4BB

LC1 D40…D65 (3-pole),  LC1 D65004, D40008 & D65008 (4-pole) LC1 D80 & D95 (3-pole), LC1 D80004 & D80008 (4-pole)

LC1 D40…D65 D40008 D80, D65004 D95, D65008 D80004 D80008
a 75 85 85 85 96 96

b1 with LA4 Dp2 135 135 135 135 135 135
with LA4 DB3 – – 135 – – –

with LA4 DF, DT 142 142 142 142 142 142

with LA4 DM, DW, DL 150 150 150 150 150 150

c without cover or add-on blocks 114 125 125 125 125 140

with cover, without add-on blocks 119 – 130 130 – –

c1 with LAD N (1 contact) 139 139 150 150 150 150

with LAD N or C (2 or 4 contacts) 147 147 158 158 158 158
c2 with LA6 DK 159 159 170 170 170 170

c3 with LAD T, R, S 167 167 178 178 178 178

with LAD T, R, S and sealing cover 171 171 182 182 182 182

LC1 D115 and D150 (3-pole), LC1 D115004 (4-pole)
LC1 D115, D150 D115004 D115006 D150006 D1150046

a 120 150 120 120 155
b1 with LA4 DA2 174 174 174 174 174

with LA4 DF, DT 185 185 185 185 185

with LA4 DM, DL 188 188 188 188 188

with LA4 DW 188 188 188 – 188

c without cover or add-on blocks 132 132 115 115 115

with cover, without add-on blocks 136 – – – –
c1 with LAD N or C (2 or 4 contacts) 150 150 150 150 150

c2 with LA6 DK20 155 155 155 155 155

c3 with LAD T, R, S 168 168 168 168 168

with LAD T, R, S and sealing cover 172 172 172 172 172

(LAD 8) (LAD 8) (1)

b

c10

c1
c2
c3

45 12,512,5
b1

44

LA4

Minimum electrical 
clearance

(LAD 8)

b

45 12,5
(LAD 8) (1)

12,5

b1

44

LA4

c10

c1
c2
c3

Minimum electrical 
clearance

(LAD 8)(LAD 8)

b1

a 12,512,5c12
c1
c2
c3

12
7

4432

LA4
Minimum electrical 
clearance

12,5
(LAD 8) (LAD 8)

12
7 b1

a 12,5

4432

LA4

c12
c1
c2
c3

Minimum electrical 
clearance

15
8

c a
c1
c2
c3

b1

LAD 8
LA4

10

Minimum electrical 
clearance
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5/83

5

Dimensions 5 TeSys contactors 5

TeSys d contactors
Control circuit: d.c. or low consumption

           

  

LC1 D09…D18 (3-pole) LC1 D25…D38 (3-pole)

LC1 D09…D18 D093…D123 D099…D129 D25…D38 D183…D323
b 77 99 80 85 99

c without cover or add-on blocks 93 93 93 99 99

with cover, without add-on blocks 95 95 95 101 101

c1 with LAD N or C (2 or 4 contacts) 126 126 126 132 132

c2 with LA6 DK10 138 138 138 144 144
c3 with LAD T, R, S 146 146 146 152 152

with LAD T, R, S and sealing cover 150 150 150 156 156

LC1 DT20 to DT40 (4-pole)

LC1 DT20 & DT25
D098 & D128

DT203 & DT253
D0983 & D1283

DT32 & DT40
D188…D258

DT323 & DT403
D1883 & D2583

b 85 99 91 105
c with cover 99 99 107 107

c1 with LAD N or C (2 or 4 contacts) 123 123 131 131

c2 with LA6 DK10 135 135 143 143

c3 with LAD T, R, S 143 143 151 151

with LAD T, R, S and sealing cover 147 147 155 155

LC1 D40…D65 (3-pole)
LC1 D65004, LP1 D40008…D65008 (4-pole)

LC1 D80 & D95 (3-pole)
LP1 D80004, LP1 D80008 (4-pole)

LC1
D40…D65

LP1 D65004 LP1 D40008
& D65008

LC1
D80 & D95

LP1 D80004 LP1 D80008

c without cover or add-on blocks 171 171 182 181 181 196

with cover, without add-on blocks 176 – – 186 – –
c1 with LAD N (1 contact) 196 196 196 204 204 204

with LAD N or C (2 or 4 contacts) 202 202 202 210 210 210

c2 with LA6 DK10 213 213 213 221 221 221

c3 with LAD T, R, S 221 221 221 229 229 229

with LAD T, R, S and sealing cover 225 225 225 233 233 233

LC1 D115ppp and LC1 D150ppp with c coil: see page 5/82

b

c10
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c3
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Minimum electrical 
clearance

c
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10
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85c12
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5/84

5

Mounting 5 TeSys contactors 5

TeSys d contactors

   

    

LC1 D09…D38, DT20…DT40 LC1 D40…D95, LP1 D40…D80
On mounting rail AM1 DP200, DR200 or AM1 DE200 (width 35 mm) On mounting rail AM1 DL200 or DL201 (width 75 mm)

On mounting rail AM1 EDppp or AM1 DE200 (width 35 mm)

Control circuit: a.c.
LC1 D09…D18 D25…D38 DT2 

& DT25
DT32 
& DT40

LC1 D40…D65 D80 & D95

b 77 85 85 100 c (AM1 DL200) (1) 136 147
c (AM1 DP200 or DR200) (1)88 94 94 109 c (AM1 DL201) (1) 126 137

c (AM1 DE200) (1) 96 102 102 117 c (AM1 EDppp or DE200) (1) 126 137

Control circuit: d.c. Control circuit: d.c.
b 77 85 94 109 LC1 D40…D65 D80 & D95
c (AM1 DP200 or DR200) (1)97 103 103 118 c (AM1 DL200) (1) 193 203
c (AM1 DE200) (1) 105 110 111 1236 c (AM1 DL201) (1) 183 203

LP1 D40 D65 D80
c (AM1 DL200) 188 188 198

c (AM1 DL201) 178 178 198

(1) with safety cover. (1) with safety cover.

LC1 D115, D150
On 2 mounting rails DZ5 MB on 120 mm centres

Control circuit: a.c. or d.c.
LC1 D115 & D150 D1156 & D1506

c (AM1 DP200 or DR200) 134.5 117.5

c (AM1 DE200 or EDppp) 142.5 125.5

LC1 D40…D95, LP1 D40…D80
On 2 mounting rails DZ5 MB on 120 mm centres

Control circuit: a.c.
LC1 D40…D65 D80 & D95

c with cover 119 130

Control circuit: d.c.
LC1 D40…D65 D80 & D95

c with cover 176 186

LP1 D40 & D65 D80
c 171 181

c

=

b 

=

c

=

b

=

12
7

=
=

c

10
0

=
=

15
8

c

11
0

12
0

40c 15

DZ5 ME5

Selection :
pages 5/160 to 5/191

Characteristics :
pages 5/46 to 5/51

References :
pages 5/58 to 5/61

Schemes :
pages 5/86 and 5/87

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 64 of 747



5/85

5

Mounting (continued) 5 TeSys contactors 5

TeSys d contactors

      

LC1 D09…D38 and LC1 DT20…DT40
On 2 mounting rails DZ5 MB   

Control circuit: a.c. d.c.

LC1 D09…D18 D25…D38 D09…D18 D25…D38
c with cover 86 92 95 101

G 35 35 35 35
H 60 60 70 70

H1 70 70 70 70
4-pole contactors
LC1 DT20 

& DT25
DT32 
& DT40

DT20 
& DT25

DT32 
& DT40

c 92 100 101 109

G 35 35 35 35
H 60 60 70 70

H1 70 70 70 70

LC1 D09…D38 and LC1 DT20…DT40 LC1 D40…D95,  LP1 D40…D80
On pre-slotted mounting plate AM1 PA, PB, PC     On pre-slotted mounting plate AM1 PA, PB, PC   

Control circuit: a.c. d.c. Control circuit: a.c. d.c.

LC1 D09…D18 D25…D38 D09…D18 D25…D38 LC1 D40…D65 D80 & D95 D40…D65 D80 & D95
c with cover 86 92 95 101 c with cover 119 130 176 186
G 35 35 35 35 LP1 – – D40 & D65 D80
H 60/70 60/70 70 70 c without cover – – 171 181

LC1 DT20 
& DT25

DT32 
& DT40

DT20
& DT25

DT32
& DT40

c with cover 80 93 118 132
G 35 35 35 35
H 60 60 60 60

LC1 D09…D38 LC1 D40…D95, LP1 D40 D80
Panel mounted Panel mounted

Control circuit: a.c. d.c. Control circuit: a.c. d.c.

LC1 D09…D18 D25…D38 D09…D18 D25…D38 LC1 D40…D65 D80 & D95 D4…D65 D80 & D95
c with cover 86 92 95 101 c with cover 119 130 176 186

4-pole contactors
LC1 DT20

& DT25
DT32
& DT40

DT20
& DT25

DT32
& DT40

LP1 – – D40 & D65 D80 

c with cover 90 98 90 98 c without cover – – 171 181

LC1 D115, D150
Panel mounted

LC1 D115 D1156 D150 D1506
c 132 115 132 115
G (3-pole) 96/110 96/110 96/110 96/110
G (4-pole) 130/144 130/144 – –

c 15

HH
1

DZ5 ME8

G

H

AF1 EA4 Gc

AF1 EA640

11
0

c

c 40= =

10
0/

11
0

=
=

3xØ6,5

50

2xM4

=
=

60
/7

0
=

=

35= =35= =

2xØ4,52xM4

c

13
0

=
=

15
8

c G= =
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pages 5/160 to 5/191
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5

Schemes 5 TeSys contactors 5

TeSys d contactors
 

Contactors
3-pole contactors (References: pages 5/58 to 5/61)
LC1 D09 to D150

4-pole contactors (References: pages 5/60 and 5/61)
LC1 DT20 to DT40 LC1 D115004 LC1 D098 to D258 LC1 and LP1 D40008 to D80008

Front mounting add-on contact blocks
Instantaneous auxiliary contacts (References: page 5/69)
1 N/O LAD N10 (1) 1 N/C LAD N01 (1) 1 N/O + 1 N/C LAD N11 2 N/O LAD N20

2 N/C LAD N02 2 N/O + 2 N/C LAD N22 1 N/O + 3 N/C LAD N13 4 N/O LAD N40

4 N/C LAD N04 2 N/O + 2 N/C including 1 N/O + 1 N/C make before break LAD C22 3 N/O + 1 N/C LAD N31

Instantaneous auxiliary contacts conforming to standard EN 50012 (References: page 5/69)
1 N/O + 1 N/C LAD  N11G 1 N/O + 1 N/C LAD N11P 2 N/O + 2 N/C LAD N22G 2 N/O + 2 N/C LAD N22P

3 N/O + 1 N/C LAD N31G 3 N/O + 1 N/C LADN31P 1 N/O + 3 N/C LAD N13G 1 N/O + 3 N/C LAD N13P

(1) Items in brackets are for blocks mounted on right-hand side of contactor.
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5/87

5

Schemes (continued) 5 TeSys contactors 5

TeSys d contactors

Front mounting add-on contact blocks
Dust and damp protected instantaneous auxiliary contacts (References: page 5/69)
2 N/O (24-50 V)
LA1 DX20

2 N/C (24-50 V)
LA1 DX02

2 N/O (5-24 V)
LA1 DY20

2 N/O protected (24-50 V)
2 N/O standard LA1 DZ40

2 N/O protected (24-50 V)
+ 1 N/O + 1 N/C standard LA1 DZ31

Time delay auxiliary contacts (References: page 5/70)
On-delay 1 N/O + 1  N/C LAD T Off-delay 1 N/O + 1  N/C LAD R On-delay 1 N/C + 1 N/O break before make LAD S

Mechanical latch blocks (References: page 5/70)
LAD 6K10 and LA6 DK20

Side mounting add-on contact blocks
Instantaneous auxiliary contacts (References: page 5/69)
1 N/O + 1 N/C LAD 8N11 (1) 2 N/O LAD 8N20 (1) 2 N/C LAD 8N02 (1)

(1) Items in brackets are for blocks mounted on right-hand side of contactor.

Electronic serial timer modules Auto-Man-Stop control modules
On-delay LA4 DTpU LA4 DMp

(1) PLC.

Interface modules
Relay interface Relay with manual override Solid state
LA4 DFp LA4 DFBQ LA4 DLp LA4 DWBp

References: page 5/73.
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5/88

5

Dimensions 5 TeSys contactors 5

TeSys d reversing contactors

   

LC2 D09 to D38 LC2DT20 to DT40
2 x LC1 D09 to D38 2 x LC1 DT20 to DT40

LC1 or 2 x LC1 a b c (1) e1 e2 G LC2 or 2 x LC1 a b c G
D09 to D18 a 90 77 86 4 1.5 80 DT20 and DT25 90 85 90 80
D093 to D123 a 90 99 86 – – 80 DT32 and DT40 90 91 98 80
D09 to D18 c 90 77 95 4 1.5 80 c, e: including cabling.

D093 to D123 c 90 99 95 – – 80
D25 to D38 a 90 85 92 9 5 80
D183 to D383 a 90 99 92 – – 80
D25 to D32 c 90 85 101 9 5 80
D183 to D383 c 90 99 101 – – 80
e1 and e2: including cabling.

(1) With safety cover, without add-on block.

LC2 D40 to D95
2 x LC1 D40 to D95 a 2 x LC1 D40 to D95 a

LC2 or 2 x LC1 a b c e1 e2 G G1 2 x LC1 a b c e1 e2 G G1
D40 to D65 a 165 127 142 5 – 50 90 D40 to D65 182 127 190 5 11 57 97
D65004 a 182 127 133 – 11 57 97 D80 and D95 207 127 215 13 20 96 111
D80 and D95 a 182 127 158 13 – 57 96 c, e1 and e2: including cabling.

D80004 a 207 127 158 – 20 71 111
c, e1 and e2: including cabling.

LC2 D115 and D150
2 x LC1 D115 and D150

LC2 or 2 x LC1 a c e1 e2 G
D115 and D150 266 148 56 18 242/256
D115004 334 148 – 60 310/324
c, e1 and e2: including cabling.
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5/89

5

Schemes 5 TeSys contactors 5

TeSys d reversing contactors

   

Reversing contactors for motor control
LC2 D09…D150 LAD 9R1V

Horizontally mounted With integral electrical interlocking

Changeover contactor pairs
LC2 DT20…DT40 LAD T9R1V

Horizontally mounted With integral electrical interlocking

Electrical interlocking of reversing contactors fitted with:
Mechanical interlock with integral electrical contacts Mechanical interlock without integral electrical contacts

LA9 Dppp02 LA9 Dppp78, LAD 9R1

Low speed-High speed cabling kit, screw clamp terminals Low speed-High speed cabling kit, spring terminals
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Selection :
pages 5/160 to 5/191

Characteristics :
pages 5/46 to 5/51

References :
pages 5/58 to 5/67
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5

References 5 TeSys contactors 5

For switching 3-phase capacitor banks, 
used for power factor correction,
Direct connection without choke inductors
        

Special contactors
Special contactors LC1 DpK are designed for switching 3-phase, single or multiple-step capacitor banks; they 
conform to standards IEC 60070 and 60831, NFC 54-100, VDE 0560, UL and CSA.

Contactor applications
Specification

Contactors fitted with a block of early make poles and damping resistors, limiting the value of the current on 
closing to 60 In max.
This current limitation increases the life of all the components of the installation, in particular that of the fuses 
and capacitors.
The patented design of the add-on block (n° 90 119-20) ensures safety and long life of the installation.

Operating conditions
There is no need to use choke inductors for either single or multiple-step capacitor banks.
Short-circuit protection must be provided by gI type fuses rated at 1.7…2 In.

Maximum operational power
The power values given in the selection table below are for the following operating conditions:

Prospective peak current at switch-on LC1 DpK 200 In

Maximum operating rate LC1 DFK, DGK, DLK, DMK, DPK 240 operating cycles/hour

LC1 DTK, DWK 100 operating cycles/hour
Electrical durability at nominal load All contactor ratings 400 V 300 000 operating cycles

690 V 200 000 operating cycles

Operational power at 50/60 Hz (1)
θ  y 55 °C (2)

Instantaneous 
auxiliary 
contacts

Tightening 
torque on 
cable end

Basic reference, 
to be completed by adding 
the voltage code (3)

Weight

220 V 400 V 660 V
240 V 440 V 690 V
kVAR kVAR kVAR N/O N/C N.m kg

6.7 12.5 18 1 1 1.2 LC1 DFK11pp 0.430

– 2 1.2 LC1 DFK02pp 0.430

8.5 16.7 24 1 1 1.7 LC1 DGK11pp 0.450
– 2 1.7 LC1 DGK02pp 0.450

10 20 30 1 1 1.9 LC1 DLK11pp 0.600

– 2 1.9 LC1 DLK02pp 0.600

15 25 36 1 1 2.5 LC1 DMK11pp 0.630

– 2 2.5 LC1 DMK02pp 0.630

20 33.3 48 1 2 5 LC1 DPK12pp 1.300

25 40 58 1 2 5 LC1 DTK12pp 1.300

40 60 92 1 2 9 LC1 DWK12pp 1.650

Switching of multiple-step capacitor banks (with equal or different power ratings)
The correct contactor for each step is selected from the above table, according to the power rating of the step to be switched.
Example: 50 kVAR 3-step capacitor bank. Temperature: 50 °C and U = 400 V or 440 V.
One 25 kVAR step: contactor LC1 DMK, one 15 kVAR step: contactor LC1 DGK, and one 10 kVAR step: contactor LC1 DFK.

(1) Operational power of the contactor according to the scheme on the page opposite.
(2) The average temperature over a 24-hour period, in accordance with standards IEC 60070 and 60831 is 45 °C.
(3) Standard control circuit voltages (for other voltages, please consult your Regional Sales Office): 

Volts 24 42 48 110 115 220 230 240 380 400 415 440
50/60 Hz B7 D7 E7 F7 FE7 M7 P7 U7 Q7 V7 N7 R7

For other voltages between 24 and 440 V, please consult your Regional Sales Office

81
1

96
6

LC1 DFK11pp

81
19

67

LC1 DPK12pp

Dimensions, schemes :
page 5/91
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5

Dimensions,
schemes 5

TeSys contactors 5

For switching 3-phase capacitor banks, 
used for power factor correction
    

Dimensions
LC1 DFK, DGK LC1 DPK, DTK

LC1 c Type of fixing LC1 Type of fixing
DFK 117 LC1 D12 See pages 5/84 and 5/85 DPK LC1 D40 See pages 5/84 and 5/85

DGK 122 LC1 D18 See pages 5/84 and 5/85 DTK LC1 D50 See pages 5/84 and 5/85

LC1 DLK, DMK LC1 DWK

LC1 c Type of fixing LC1 Type of fixing
DLK 117 LC1 D25 See pages 5/84 and 5/85 DWK LC1 D80 See pages 5/84 and 5/85

DMK 122 LC1 D32 See pages 5/84 and 5/85

Schemes
LC1 DpK

R = Pre-wired resistor connections.

Cabling (maximum permissible c.s.a.)

Contactor type LC1 DFK DGK DLK DMK DPK, DTK DWK
Number of conductors 1 2 1 2 1 2 1 2 1 2 1 2

Flexible cable with cable end (mm2)2.5 1.5 4 2.5 4 4 6 4 16 6 50 25

Solid cable with cable end (mm2) 4 4 6 6 10 6 16 10 25 16 50 35

45c

7413
0

150

12
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18
0

75

14
0

c

84

56

20
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7

157 85
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2

Zelio Control - modular measurement 
and control relays 3 
Multifunction 3-phase supply control relays 
RM35 TF   

Presentation
Measurement and control relay RM35 TF30 monitors the following on 3-phase 
supplies: the correct sequencing of phases L1, L2 and L3, failure of one or more of 
these phases, asymmetry, as well as overvoltage and undervoltage with 
independent settings.

Multi-voltage product.

This control relay accepts different nominal 3-phase voltage values: a 220… 480 V.

It monitors its own supply voltage, measured as a true rms value.

Settings are protected by a sealable cover.

Control status is indicated by a LED.

The relay is designed for clip-on mounting on 5 rail.

Applications
Control for connection of moving equipment (site equipment, agricultural 

equipment, refrigerated trucks).
Control for protection of persons and equipment against the consequences of 

reverse running (lifting, handling, elevators, escalators, etc.).
Control of sensitive 3-phase supplies.
Protection against the risk of a driving load (phase failure).
Normal/emergency power supply switching.

b

b

b
b
b

 
Description
RM35 TF

1 Voltage range selector switch (220, 380, 400, 415, 
440 and 480 V).

2 Overvoltage setting potentiometer. >U
3 Undervoltage setting potentiometer. <U
4 Asymmetry threshold setting potentiometer. 

Asym
5 Time delay adjustment potentiometer. Tt
6 Spring for clip-on mounting on 35 mm 5 rail.

Def. Yellow LED: indicates fault present status (on for asymmetry, fl ashing for 
overvoltage and undervoltage).

Un Green LED: indicates that supply to the relay is on.
R Yellow LED: indicates relay output state.

RM35 TF30

10
56

70

RM35 TF30

10
56

70

L1

12 22 21 2411 14

L3L2

Def.

Un

R

1
2
3
4
5

6

L1

12 22 21 2411 14

L3L2
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Un

R

1
2
3
4
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6

Operation:
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Characteristics:
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3

Zelio Control - modular measurement 
and control relays 3 
Multifunction 3-phase supply control relays 
RM35 TF           

Operating principle
3-phase supply control relay RM35 TF30 monitors: 

The correct sequence of phases L1, L2, L3.
Phase failure,
Undervoltage and overvoltage in window mode:

b
b
b
Un 220 V 380, 400, 415, 440 V 480 V

Voltage threshold (%) < - 12…- 2 - 20…- 2 - 20…- 2
> + 2…+ 20 + 2…+ 20 + 2…+ 10

Asymmetry from 5…15 % of the supply voltage Un.

Fault signalling is by LED.

Voltage selector switch :
Set the switch to the 3-phase supply voltage Un.
The position of this switch is only taken into account on energisation of the device.
If the switch position is changed while the device is operating, all the LEDs fl ash, 

but the product continues to operate normally with the voltage selected at the time of 
energisation preceding the change of position.

The LED’s return to their normal state if the switch is returned to the original 
position selected prior to the last energisation.

The relay monitors its own supply voltage Un:
The relay monitors:

correct sequence of the three phases,
failure of at least one of the three phases (U measured < 0.7 x Un),
asymmetry, adjustable from 5 to 15 % of Un,
the undervoltage, adjustable from - 2…- 20 % of Un 

(- 2…- 12 % in the range a 3 x 220 V)
the overvoltage, adjustable from + 2…+ 20 % of Un 

(+ 2…+ 10 % in the range a 3 x 480 V due to the maximum voltage a 528 V).
In the event of a sequencing or phase failure fault, the relay opens instantly.
In the event of an asymmetry or voltage fault, the relay opens at the end of the 

time delay set by the user.
On energisation of the device with a fault measured, the relay stays open.

b

b
v
v
v

v

b
v

-
-
-
-

-

v
v

v

Function diagrams
Function: 
Sequence of phases L1, L2, L3.
Phase failure,
Asymmetry.   

b
v
v
v

Tt: time delay after crossing of threshold (adjustable on front panel)

Control of overvoltage and undervoltage in window mode. <U<  v

Tt: time delay after crossing of threshold (adjustable on front panel)

L2

L3

0 %

Tt Tt

Phase L3

Phase L2

Phase L1

Hysteresis
Asymmetry

Relay

L2

L3

0 %

Tt Tt
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Hysteresis
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Relay

<U

>U
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Threshold

Hysteresis

Hysteresis

Threshold

Relay

<U
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L2

L3
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Hysteresis
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4

Zelio Control - modular measurement 
and control relays 3 
Multifunction 3-phase supply control relays 
RM35 TF 
                

Environment characteristics
Conforming to standards NF EN 60255-6 and IEC 60255-6
Product certifi cations UL, CSA, GL, C-Tick, GOST
Marking e: 73/23/EEC and EMC 89/336/EEC
Ambient air temperature 
around the device

Storage °C - 40…+ 70
Operation °C - 20…+ 50

Permissible relative humidity Conforming to IEC 60068-2-30 2 x 24 hours…+ 95 % RH at + 55 °C (without condensation)
Vibration resistance Conforming to IEC 60068-2-6, 

60255-21-1
0.35 mm from 5…57.6 Hz
1 g from 57.6…150 Hz

Shock resistance Conforming to IEC 60255-21-2 15 gn - 11 ms
Degree of protection
Conforming to IEC 60529

Casing IP 30
Terminals IP 20

Degree of pollution Conforming to IEC 60664-1 3
Overvoltage category Conforming to IEC 60664-1 III
Insulation resistance Conforming to IEC 60664-1, 

60255-5
> 500 MΩ, c 500 V

Rated insulation voltage Conforming to IEC 60664-1 V 400
Insulation test voltage Dielectric test kV 2, a 50 Hz, 1 min.

Shock wave kV 4
Mounting position
without derating

In relation to normal 
vertical mounting plane

Any position

Connection
Maximum c.s.a.
Conforming to IEC3 60947-1

Solid cable without cable end mm2 1 conductor: 0.5…4 (AWG 20…AWG 11)
2 conductors: 0.5…2.5 (AWG 20…AWG 14)

Flexible cable with cable end mm2 1 conductor: 0.2…2.5 (AWG 24…AWG 12)
2 conductors: 0.2…1.5 (AWG 24…AWG 16)

Tightening torque Conforming to IEC 60947-1 0.6…1 N.m / 5.3…8.8 Lbf.In
Housing material Self-extinguishing plastic
Power ON indicator Green LED (this LED is off in the event of phase failure)
Relay state indicator Yellow LED (this LED fl ashes during the time delay on crossing the threshold)
Fault indication Yellow LED

this LED lights up in the event of asymmetry,
this LED fl ashes in the event of overvoltage or undervoltage

-
-

Mounting Conforming to IEC/EN 60715 On 35 mm 5 rail

Supply characteristics
Rated supply voltage Un V a 3 x 220… 3 x 480
Operating range V a 194…528 
Voltage limits Of the power supply circuit - 12 %, + 10 %
Frequency Of the power supply circuit 50/60 Hz ± 10 %
Galvanic isolation, supply/measurement No
Maximum power consumption VA a 2.9 
Immunity to microbreaks ms 10

Immunity to electromagnetic interference
Electromagnetic compatibility Immunity NF EN 61000-6-2 / IEC 61000-6-2

Emission NF EN 61000-6-4
NF EN 61000-6-3 
IEC 61000-6-4
IEC 61000-6-3

Input and measurement circuit characteristics
Measurement range V a 194…528
Phase-phase voltage selection V 220, 380, 400, 415, 440, 480
Guaranteed detection threshold for phase failure V 194
Frequency of the measured signal Hz 50…60 ± 10 %
Maximum measuring cycle ms 150/measurement as true rms value
Adjustment of voltage threshold 2…20 % of Un selected 

(- 12…- 2 % in the range 3 x a 220 V and - 20…- 2 % in the ranges 3 x a 380…480 V)
(+ 2…+ 20 % in the ranges 3 x a 220…440 V and + 2…+ 10 % in the range 3 x a 480 V)

Fixed hysteresis 2 % of Un
Adjustment of asymmetry threshold 5…15 % of Un selected 
Setting accuracy ± 10 % of the threshold setting (of the full scale value)
Repeat accuracy (with constant parameters) ± 0.5 %
Measurement error with voltage variation < 1 % over the whole range
Measurement error with temperature variation 0.05 % / °C
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5

Zelio Control - modular measurement 
and control relays 3 
Multifunction 3-phase supply control relays 
RM35 TF                

Time delay characteristics
Time delay on crossing the threshold s 0.1…10. 0 + 10 %
Repeat accuracy (with constant parameters) ± 0.3 %
Reset time ms 1500 max at 480 V
Response time in the event of a fault ms < 200
Delay on pick-up ms 500

Output characteristics
Type of output 2 C/O contacts
Contact type Cadmium-free
Maximum switching voltage V a/c 250
Rated breaking capacity VA 1250
Maximum breaking current A a/c 5
Minimum breaking current mA 10 /c 5 V
Mechanical durability 30 x 106 operating cycles
Electrical durability 1 x 105 operating cycles
Maximum operating rate 360 operations/hour under full load
Utilisation categories Conforming to IEC 60947-5-1 AC-12, AC-13, AC-14, AC-15, DC-12, DC-13

Reference
Function Rated 3-phase 

supply voltage 
Output Reference Weight

V kg
Phase sequence
Phase failure
Asymmetry
Undervoltage and 
overvoltage in 
window mode

b
b
b
b

a 220…480 2 C/O 5 A RM35 TF30 0.130

Dimensions Scheme
RM35 TF30 RM35 TF30

mm/In.
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R
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RH Series 
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Relays & Sockets

 RH Series    Compact Power Relays

SPDT through 4PDT, 10A contacts 
Compact power type relays

The RH series are miniature power relays with a large capacity. The RH relays feature 
10A contact capacity as large as the RR series but in a miniature package. The compact 
size saves space.

    

 Part Number Selection
Part Number

Contact Model
Blade 

Terminal
PCB 

Terminal
Coil Voltage Code

(Standard Stock in bold)

SPDT

Basic  RH1B-U RH1V2-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V  DC6V, DC12V, DC24V, 
DC48V, DC110V

With Indicator RH1B-UL —

With Check Button RH1B-UC —

With Indicator and Check Button RH1B-ULC —

Top Bracket Mounting RH1B-UT —

With Diode (DC coil only) RH1B-UD RH1V2-UD DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only) RH1B-ULD — DC12V, DC24V, DC48V, DC110V

DPDT
Basic  RH2B-U RH2V2-U

AC6V, AC12V, AC24V, AC110-120V, 
AC220-240V  
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator RH2B-UL RH2V2-UL

With Check Button RH2B-UC —

With Indicator and Check Button RH2B-ULC —

Top Bracket Mounting RH2B-UT —

With Diode (DC coil only) RH2B-UD RH2V2-UD
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator and Diode (DC coil only) RH2B-ULD —

3PDT
Basic  RH3B-U RH3V2-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V  DC6V, DC12V, DC24V, 
DC48V, DC110V

With Indicator RH3B-UL RH3V2-UL

With Check Button RH3B-UC —

With Indicator and Check Button RH3B-ULC —

Top Bracket Mounting RH3B-UT —

With Diode (DC coil only)  RH3B-D* RH3V2-D*
DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only) RH3B-LD* —

4PDT
Basic  RH4B-U RH4V2-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V DC6V, DC12V, DC24V, DC48V, 
DC110V

With Indicator RH4B-UL RH4V2-UL

With Check Button RH4B-UC —

With Indicator and Check Button RH4B-ULC —

Top Bracket Mounting RH4B-UT —

With Diode (DC coil only) RH4B-UD RH4V2-UD
DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only)  RH4B-LD* —
   

1.  *Carries no UL recognition mark.
2.  PCB terminal relays are designed to mount directly to a circuit board without any socket. Ordering Information

When ordering, specify the Part No. and coil voltage code: 

 (example) RH3B-U       AC120V

                         Part No.                         Coil Voltage Code    
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RH Series
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Relays & Sockets

  Sockets (for Blade Terminal Models)

Relays Standard DIN Rail Mount 1 Finger-safe DIN Rail Mount 1 Through Panel Mount PCB Mount

RH1B  SH1B-05  SH1B-O5C  SH1B-51  SH1B-62

1. DIN Rail mount 
socket comes with 
two horseshoe 
clips. Do not use 
unless you plan to 
insert pullover wire 
spring. Replacement 
horseshoe clip part 
number is Y778-011.

RH2B  SH2B-05  SH2B-05C  SH2B-51  SH2B-62

RH3B  SH3B-05  SH3B-05C  SH3B-51  SH3B-62

RH4B  SH4B-05  SH4B-05C  SH4B-51  SH4B-62

Hold Down Springs & Clips

Appearance Description Relay
For DIN 
Mount Socket

For Through Panel & 
PCB Mount Socket

Min Order Qty

Pullover Wire 
Spring

RH1B  SY2S-02F1 2

 SY4S-51F1 10

2. Must use horseshoe clip 
when mounting in DIN 
mount socket. Replacement 
horseshoe clip part number is 
Y778-011.

3. Two required per relay.

RH2B  SY4S-02F1 2

RH3B  SH3B-05F1 2

RH4B  SH4B-02F1 2

Leaf Spring 
(side latch)

RH1B, RH2B, RH3B, RH4B  SFA-202 3   SFA-302 3

20

Leaf Spring 
(top latch)

RH1B, RH2B, RH3B, RH4B   SFA-101 3   SFA-301 3

   

AC Coil Ratings

Voltage 
(V)

Rated Current (mA) ±15% at 20°C Coil Resistance (Ω)
±10% at 20°C

Operation Characteristics
(against rated values at 20ºC)AC 50Hz AC 60Hz

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT
Max. Continuous 
Applied Voltage

Pickup 
Voltage

Dropout 
Voltage

6 170 240 330 387 150 200 280 330 330 9.4 6.4 5.4

110%
80% 

maximum
30%

minimum

12 86 121 165 196 75 100 140 165 165 39.3 25.3 21.2

24 42 60.5 81 98 37 50 70 83 83 153 103 84.5

110 9.6 — 18.1 21.6 8.4 — 15.5 18.2 18.2 — 2,200 1,800

110-120 —
9.4-
10.8

— — — 8.0-9.2 — — — — — —

120 8.6 — 16.4 19.5 7.5 — 14.2 16.5 16.5 — 10,800 7,360

220 4.7 — 8.8 10.7 4.1 — 7.7 9.1 9.1 — 10,800 7,360

220-240 — 4.7-5.4 — — — 4.0-4.6 — — 18,820 — —

240 4.9 — 8.2 9.8 4.3 — 7.1 8.3 8.3 — 12,100 9,120

DC Coil Ratings

Voltage 
(V)

Rated Current (mA) ±15% at 20°C
Coil Resistance (Ω)

±10% at 20°C
Operation Characteristics

(against rated values at 20ºC)

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT
Max. Continuous 
Applied Voltage

Pickup 
Voltage

Dropout 
Voltage

6 128 150 240 250 47 40 25 24

110%
80% 

maximum
10%

minimum

 Standard coil voltages 
are in BOLD.

12 64 75 120 125 188 160 100 96

24 32 36.9 60 62 750 650 400 388

48 18 18.5 30 31 2,660 2,600 1,600 1,550

100-110 — 8.2-9.0 — — — 12,250 — —

110 8 — 12.8 15 13,800 — 8,600 7,340
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Relays & Sockets

 Contact Ratings

Maximum Contact Capacity

Model
Continuous 

Current 

Allowable Contact Power Rated Load

Resistive 
Load

Inductive 
Load

Voltage 
(V)

Res. 
Load

Ind. 
Load

SPDT 10A
1540VA
300W

990VA
210W

110 AC 10A 7A

220 AC 7A 4.5A

30 DC 10A 7A

DPDT
3PDT
4PDT

10A
1650VA
300W

1100VA
225W

110 AC 10A 7.5A

220 AC 7.5A 5A

30 DC 10A 7.5A

Note: Inductive load for the rated load — cos ø = 0.3, L/R = 7 ms

TÜV Ratings

Voltage RH1 RH2 RH3 RH4

240V AC 10A 10A 7.5A 7.5A

30V DC 10A 10A 10A 10A
     

AC: cos ø = 1.0, DC: L/R = 0 ms

 

 Socket Specifi cations

Sockets Terminal Electrical Rating Wire Size Torque

DIN Rail 
Mount 
Sockets

SH1B-05
(Coil) M3 screws
(contact) M3.5 screws with captive wire clamp

250V, 10A Maximum up to 2–#12AWG
5.5 - 9 in•lbs
9 - 11.5 in•lbs

SH2B-05
SH3B-05
SH4B-05

M3.5 screws with captive wire clamp 300V, 10A Maximum up to 2–#12AWG 9 - 11.5 in•lbs

Finger-safe 
DIN Rail 
Mount

SH1B-05C
(coil) M3 screws
(contact) M3.5 screws with captive wire clamp, fi ngersafe

250V, 10A Maximum up to 2–#12AWG
5.5 - 9 in•lbs
9 - 11.5 in•lbs

SH2B-05C
SH3B-05C
SH4B-05C

M3.5 screws with captive wire clamp, fi ngersafe 300V, 10A Maximum up to 2–#12AWG 9 - 11.5 in•lbs

Through
Panel 
Mount 
Socket

SH1B-51
SH2B-51
SH3B-51
SH4B-51

Solder 300V, 10A — —

PCB Mount 
Socket

SH1B-62 PCB mount 250V, 10A — —

SH2B-62
SH3B-62
SH4B-62

PCB mount 300V, 10A — —

 Accessories

Description Appearance Use with Part No. Remarks

Aluminum 
DIN Rail 
(1 meter length)

All DIN rail sockets  BNDN1000

IDEC offers a low-profi le DIN rail (BNDN1000). The BNDN1000 is de-
signed to accommodate DIN mount sockets. Made of durable extruded 
aluminum, the BNDN1000 measures 0.413 (10.5mm) in height and 1.37 
(35mm) in width (DIN standard). Standard length is 39” (1,000mm).

DIN Rail End 
Stop

DIN rail  BNL5 9.1 mm wide.

Replacement 
Hold-Down 
Spring Anchor 

DIN mount sockets and hold 
down springs.

 Y778-011
For use on DIN rail mount socket when using pullover wire hold down 
spring. 2 pieces included with each socket.

UL Ratings

Voltage

Resistive General Use Horse Power Rating

RH1
RH2

RH3 RH4
RH1
RH2

RH3 RH4
RH1
RH2

RH3 RH4

240V AC 10A 7.5A 7.5A 7A 6.5A 5A 1/3 HP 1/3 HP —

120V AC — 10A 10A — 7.5A 7.5A 1/6 HP 1/6 HP —

30V DC 10A 10A — 7A — — — — —

28V DC — — 10A — — — — — —

CSA Ratings

Voltage
Resistive General Use

Horse 
Power 
Rating

RH1 RH2 RH3 RH4 RH1 RH2 RH3 RH4 RH1, 2, 3

240V AC 10A 10A — 7.5A 7A 7A 7A 5A 1/3 HP

120V AC 10A 10A 10A 10A 7.5A 7.5A — 7.5A 1/6 HP

30V DC 10A 10A 10A 10A 7A 7.5A — — —
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Relays & Sockets

 Specifi cations

Contact Material Silver cadmium oxide

Contact Resistance 1 50mΩ maximum

Minimum Applicable Load 24V DC, 30 mA; 5V DC, 100 mA (reference value)

Operate Time 2

SPDT
DPDT

20ms maximum

3PDT
4PDT

25ms maximum

Release Time 2

SPDT
DPDT

20ms maximum

3PDT
4PDT

25ms maximum

Power Consumption 
(approx.)

SPDT AC: 1.1VA (50Hz), 1VA (60Hz) DC: 0.8W

DPDT AC: 1.4VA (50Hz), 1.2VA (60Hz) DC: 0.9W

3PDT AC: 2VA (50Hz), 1.7VA (60Hz) DC: 1.5W

4PDT AC: 2.5VA (50Hz), 2VA (60Hz) DC: 1.5W

Insulation Resistance 100MΩ minimum (500V DC megger)

Dielectric Strength  3

SPDT
Between live and dead parts: 2,000V AC, 1 minute
Between contact and coil: 2,000V AC, 1 minute
Between contacts of the same pole: 1,000V AC, 1 minute

DPDT
3PDT
4PDT

Between live and dead parts: 2,000V AC, 1 minute
Between contact and coil: 2,000V AC, 1 minute
Between contacts of different poles: 2,000V AC, 1 minute
Between contacts of the same pole: 1,000V AC, 1 minute

Operating Frequency
Electrical:  1,800 operations/hour maximum
Mechanical:  18,000 operations/hour maximum

Vibration Resistance
Damage limits: 10 to 55Hz, amplitude 0.5 mm
Operating extremes: 10 to 55Hz, amplitude 0.5 mm

Shock Resistance
Damage limits: 1,000m/s2 (100G)
Operating extremes: 200m/s2 (20G - SPDT, DPDT)
  100m/s2 (10G - 3PDT, 4PDT)

Mechanical Life 50,000,000 operations minimum

Electrical Life

DPDT 500,000 operations minimum (120V AC, 10A)

SPDT
3PDT
4PDT

200,000 operations minimum (120V AC, 10A)

Operating 
Temperature 4

SPDT –25 to +50°C (no freezing)

DPDT
3PDT
4PDT

–25 to +40°C (no freezing)

Operating Humidity 45 to 85% RH (no condensation)

Weight (approx.) SPDT: 24g, DPDT: 37g, 3PDT: 50g, 4PDT: 74g
         

Note: Above values are initial values.
1. Measured using 5V DC, 1A voltage drop method
2. Measured at the rated voltage (at 20°C), excluding contact bouncing

Release time of relays with diode: 40 ms maximum
3. Relays with indicator or diode: 1000V AC, 1 minute 
4. For use under different temperature conditions, refer to Continuous Load Current vs. Operating Temperature Curve. The operating 

temperature range of relays with indicator or diode is –25 to +40°C.
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Relays & Sockets

 Characteristics (Reference Data)

Electrical Life Curves

AC Load DC Load

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

120V AC resistive

240V AC inductive
120V AC inductive 240V AC resistive

Li
fe

 (
× 

10
,0

00
 o

pe
ra

tio
ns

)

(RH1)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

30V DC resistive

100V DC inductive

30V DC inductive

100V DC resistiveLi
fe
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,0

00
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)

(RH1)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

120V AC resistive

240V AC inductive
120V AC inductive
240V AC resistive
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 (
× 
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,0

00
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)

(RH2)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

30V DC resistive

100V DC inductive

30V DC
inductive100V DC resistiveLi

fe
 (

× 
10

,0
00
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ra
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)

(RH2)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

120V AC resistive

240V AC inductive

120V AC inductive
240V AC resistive
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 (
× 
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,0

00
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)

(RH3/RH4)

1 3 5 7 92 4 6 8 10

50
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10

100

500

1000

Load Current (A)

30V DC resistive

100V DC inductive

30V DC inductive

100V DC resistive
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fe

 (
× 
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,0

00
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)

(RH3/RH4)

Maximum Switching Capacity

1 5

0.5

1.0

5.0

10.0

10 100 200 30050
0.1

Load Voltage (V)

Lo
ad

 C
ur

re
nt

 (
A

)

DC inductive

DC resistive

AC inductive

AC resistive

(RH1)

1 5

0.5

1.0

5.0

10.0

10 100 200 30050
0.1

DC inductive

DC resistive

AC resistive

AC inductive

Load Voltage (V)

Lo
ad

 C
ur

re
nt

 (
A

)

(RH2/RH3/RH4)
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Continuous Load Current vs. Operating Temperature Curve (Basic Type, With Check Button, and Top Bracket Mounting Type)

10

10
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30

40
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60
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80

90

100

3 5 7 92 4 6 8 10

DC Coil

AC Coil

Note: The rated voltage is
       applied to the coil.

Load Current (A)
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 (

C
)

(RH1)

10
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3 5 7 92 4 6 8 10

DC Coil

AC Coil

Load Current (A)
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 (

C
)

Note: The rated voltage is
       applied to the coil.

(RH2)

10

10

20

30

40
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60
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90

100

3 5 7 92 4 6 8 10

AC/DC Coil

Load Current (A)

O
pe

ra
tin

g 
Te

m
pe

ra
tu

re
 (

C
)

Note: The rated voltage is
       applied to the coil.

(RH3/RH4)

Internal Connection (View from Bottom)
Basic Type

SPDT DPDT 3PDT 4PDT With Check Button

Front
Pushbutton

Contacts can be operated by pressing the 
check button.  

1

5

13 14

9

(   –   ) (   +   )

1

5

13 14

9

4

8

12

(   –   ) (   +   )

1

5

13 14

9

4

8

2

6

1210

(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

With Indicator (-L type)

SPDT 3PDT 4PDT DPDT

Below 
100V 
AC/DC

1

5

13 14

9

(   –   ) (   +   )

1

5

9

4

8

2

6

1210

13 14(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

Below 
24V 
AC/DC

1

5

13 14

9

4

8

12

(   –   ) (   +   )
When the relay is energized, 
the indicator goes on. 

Relay coils less than 100V 
DC do not contain a protec-
tion diode (except DPDT).
Relay coils below 100V 
use LED indicator, coils 
above 100V use neon lamp 
indicator.

•

•

100V 
AC/DC 
and over

1

5

13 14

9

(   –   ) (   +   )

1

5

9

4

8

2

6

1210

13 14(   –   ) (   +   ) (   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12
24V 
AC/DC 
and over

1

5

13 14

9

4

8

12

(   –   ) (   +   )

With Diode (-D type)

SPDT DPDT 3PDT 4PDT

1

5

13 14

9

(   –   ) (   +   )

1

5

13 14

9

4

8

12

(   –   ) (   +   )

1

5

13 14

9

2

6

10

4

8

12

(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

Contains a diode to absorb the back emf 
generated when the coil is de-energized. The 
release time is slightly longer. Available for DC 
coil only.

Diode Characteristics
Reverse withstand voltage: 1,000V
Forward current: 1A

•
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Relays & Sockets

With Indicator LED & Diode (-LD type)

SPDT 3PDT 4PDT DPDT

Below 
100V DC

1

5

13 14

9

(   –   ) (   +   )

1

5

13 14

9

2

6

10

4

8

12

(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

Below 
24V 
AC/DC

1

5

13 14

9

4

8

12

(   –   ) (   +   )

Contains an LED indicator and 
a surge absorber, and has the 
same height as the basic type.

100V DC 
and over

1

5

13 14

9

(   –   ) (   +   )

1

5

13 14

9

2

6

10

4

8

12

(   –   ) (   +   )

1

5

13 14

9

2

6

10

3

7

11

4

8

12

(   –   ) (   +   )

24V 
AC/DC 
and over

1

5

13 14

9

4

8

12

(   –   ) (   +   )

 Dimensions (mm)

RH1B-U/RH1B-UL/RH1B-UD/RH1B-ULD RH2B-U/RH2B-UL/RH2B-UD/RH2B-ULD RH3B-U/RH3B-UL/RH3B-D/RH3B-LD

13

1

5

9

14

4.
7

0.
5

6.4

5.4 14

27
.5

SH1B-05: 61.5 (63.5) max., SH1B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

1 4

5 8

9 12

13 14

6.4 21

27
.5

4.
7

0.
5

SH2B-05: 61.5 (63.5) max., SH2B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

13 14

1 2 4

865

9 10 11

4.
7

0.
5

27
.5

6.4 31

SH3B-05: 61.5 (63.5) max., SH3B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

RH4B-U/RH4B-UL/RH4B-UD/RH4B-LD RH1B-UT RH2B-UT

1 2 3 4

7 865

9 10 11 12

13 14

6.4 41

4.
7

0.
5 27

.5

SH4B-05: 61.5 (63.5) max., SH4B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

ø2.6 hole

13

1

5

9

14

3.5
14.5 35.6 max. 6.4

5.42

3843
.2

27
.5

6.
6

5.
9

4.
7

0.
5

4.
7

ø2.6 hole

1 4

5 8

9 12

13 14

3.5

21.5

2

35.6 max. 6.4

3843
.2

27
.5

4.
7

5.
9

7.
25

0.
5

4.
7

10

RH3B-UT RH4B-UT

ø2.6 hole

13 14

1 2 4

865

9 10 12

21.5

31.5 35.6 max. 6.4

3.5

3843
.2

28

10
10

4.
7

2

4.
7

5.
9

7.
25

0.
5

ø2.6 hole

10
10

10
4.

7

2

35.6 max. 6.4

42 max.

13

12

14

1 2 3 4

7 865

9 10 11

28

41.5

28

3.5

3844

4.
7

5.
9

7.
25

0.
5
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Relays & Sockets

Dimensions con’t (mm)

RH1V2-U/RH1V2-UD RH2V2-U/RH2V2-UL/RH2V2-UD

13

1

5

9

14

35.6 max. 4.6

0.
5

27
.5

14

3-ø2.4 holes
2-ø2 holes

4.4

7.
15

6.
6 12

.5
4.

7

0.5

1.
5

2

8-ø2.4 holes

10

14.2

7.
8

7.
25

13
.1

5
4.

7

1413

1 4

5 8

9 12

35.6 max. 4.6

27
.5

5

2
0.

5

0.
5

2

0.5

21

RH3V2-U/RH3V2-UL/RH3V2-D RH4V2-U/RH4V2-UL/RH4V2-UD

13 14

1 2 4

865

9 10 11

35.6 max. 4.6

310.5

0.
5

2

27
.5

11-ø2.4 holes 10 10

7.
8

7.
25

13
.1

5
4.

7

1 2 3 4

7 865

9 10 11 12

13 14

2
0.

5

35.6 max. 4.6

0.5 41

27
.5

14-ø2.4 holes

7.
8

7.
25

13
.1

5
4.

710

30

Standard DIN Rail Mount Sockets 

SH1B-05 SH2B-05

5

1

9

14 13

Terminal Arrangement

17

4.
2

67
2.

5 20

16

8

7.9 max.
25

47

18

14.5

4.4 max.

5.5 min.M3 Terminal
Screw

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

(For terminals 1, 5, and 9)

ø3.6 min.

16

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5.9 max.

4 max.

4.8 min.

(For terminals 13 and 14)

ø3.2 min.
(Top View)

22

4.
2

67
2.

5

8

26

25

47

18

14.526

30

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

8

4

5

1

12

14

9

13

Terminal Arrangement
2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

7.9 max.

4.4 max. 5.5 min.

ø3.6 min.

(Top View)

SH3B-05 SH4B-05

36

25

32

4.
2

67
2.

5

47

18

14.5

8

ø3.6 min.
7.9 max.

4.4 max. 5.5 min.

36

40

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

5

1

12

14

10

13

8

4

6

2

9

Terminal Arrangement

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

(Top View)

46

25

42

4.
2

67
2.

5

47

18

14.5

8

46

50

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

5

1

9

13

10

14

8

4

7

3

6

2

12 11

Terminal Arrangement
2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

ø3.6 min.
7.9 max.

4.4 max. 5.5 min.

(Top View)
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Relays & Sockets

Dimensions con’t (mm)

Finger-safe DIN Rail Mount Sockets 

SH1B-05C SH2B-05C

ø5

16

25

1.
7

29.5

18.7

48
17

7

69

20

4.
2

16

M3.5 Terminal 
Screw

M3 Terminal
Screw

36

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5

1

9

14 13

Terminal ArrangementDIN Rail
(BNDN)

(Top View)
Ring terminals 
cannot be used.

 

ø5

1.
7

69

4.
2

22

7

30

26

M3.5 Terminal
Screw

8

4

5

1

12

14

9

13

Terminal Arrangement
25

29.5

18.7

4
9

DIN Rail 
(BNDN)

36

26

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

(Top View)Ring terminals 
cannot be used.

SH3B-05C SH4B-05C

1.
7

32

69

4.
2

7

40

36

ø5

M3.5 Terminal
Screw

5

1

12

14

10

13

8

4

6

2

9

Terminal Arrangement

36

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

25

29.5

18.7

49

36
DIN Rail
(BNDN)

(Top View)Ring terminals 
cannot be used.

 

ø5

25

4.
2

1.
7

69

46

42

7

18.7

29.550

49

5

1

9

13

10

14

8

4

7

3

6

2

12 11

46

36

DIN Rail
(BNDN) Terminal Arrangement

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

Ring terminals 
cannot be used.

(Top View)

Through Panel Mount Socket 

SH1B-51 SH2B-51

3

11

18.7

18

31

2.4

12.2

0.
3

25
.4

3.5

Panel Thickness:
1 to 2

13

1
5
9

(Bottom View)

14

Terminal Arrangement

25
.6

0
+0.5

+
0.

2
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗

N: No. of sockets mounted

[18 (N–1) + 12.4]

 

3

11

18.7

27

31

0.
3

25
.4

21.2

3.5

Panel Thickness:
1 to 2

13

1
5
9

4

12
8

14

Terminal Arrangement

25
.6

+
0.

2
0

+0.5
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗ N: No. of sockets mounted

[27 (N–1) + 21.4]

(Bottom View)

SH3B-51 SH4B-51

3

11

18.7

31

0.
3

25
.4

30.2

3.5

36

Panel Thickness:
1 to 2 Terminal Arrangement

13

1
5
9

2

10
6

14

4

12
8

25
.6

+
0.

2
0

+0.5
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗ N: No. of sockets mounted

[36 (N–1) + 30.4]

(Bottom View)

 

3

11

18.7

31

0.
3

25
.4

39.2

45

3.5

Panel Thickness:
1 to 2

13

1
5
9

3

11
7

14

4

12
8

2

10
6

Terminal Arrangement

25
.6

+
0.

2
0

+0.5
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗

N: No. of sockets mounted

[45 (N–1) + 39.4]

(Bottom View)
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Dimensions con’t (mm)

PCB Mount Sockets 

SH1B-62 SH2B-62

3

11

15

18

31

0.
3

25
.4

12.2

1.5
2

13

1
5
9

14

Terminal Arrangement 18 min.

2-ø2 holes

3-ø2.4 holes

(Tolerance 0.1)
36 min. when using 

   hold-down springs

31
 m

in
.

4.
7

4.4

6.8

5.
95

6.
95

11
.8

5

(Bottom View)
3

11

15

0.
3

25
.4

21.2

29

2

13

1
5
9

4

12
8

14

Terminal Arrangement

∗ 34 min. when using
   hold-down springs

21.5 min.

8-ø2.4 holes

(Tolerance ±0.1)

 2
9 

m
in

.∗
4.

7

2.85

5.
65

12
.5

15.5

10

6.
6

(Bottom View)

SH3B-62 SH4B-62

3

11

15

31

0.
3

25
.4

30.2

36

2

13

1
5
9

2

10
6

14

4

12
8

Terminal Arrangement

∗ 36 min. when using
   hold-down springs

6.
6

36 min.

11-ø2.4 holes

(Tolerance ±0.1)

 3
1 

m
in

.∗
6.

65
12

.5

21.3

10 10

7.35

4.
7

(Bottom View)
3

11

15

31

0.
3

25
.4

39.2

45

2

13

1
5
9

3

11
7

14

4

12
8

2

10
6

Terminal Arrangement 45 min.

14-ø2.4 holes

(Tolerance ±0.1)
∗ 36 min. when using
   hold-down springs

31
 m

in
.∗

 
4.

7

31.3

6.85

6.
6

6.
65

12
.5

10 10 10

(Bottom View)
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Relays & Sockets

      Operating Instructions

Driving Circuit for Relays

1. To ensure correct relay operation, apply rated voltage to the relay coil.

2. Input voltage for the DC coil:
A complete DC voltage is best for the coil power to make sure of stable relay 
operation. When using a power supply containing a ripple voltage, suppress 
the ripple factor within 5%. When power is supplied through a rectifi cation 
circuit, the relay operating characteristics, such as pickup voltage and dropout 
voltage, depend on the ripple factor. Connect a smoothing capacitor for better 
operating characteristics as shown below.

 

+
– R

Smoothing
Capacitor

Relay

 

Pulsation

Emin Emax Emean DC

Ripple Factor (%) × 100%
Emax – Emin

Emax = Maximum of pulsating current
Emin = Minimum of pulsating current
Emean= DC mean value

Emean

3. Leakage current while relay is off:
When driving an element at the same time as the relay operation, special 
consideration is needed for the circuit design. As shown in the incorrect 
circuit below, leakage current (Io) fl ows through the relay coil while the relay 
is off. Leakage current causes coil release failure or adversely affects the 
vibration resistance and shock resistance. Design a circuit as shown in the 
correct example.

 Incorrect   Correct
R

Io

TE

  

R

4. Surge suppression for transistor driving circuits:
When the relay coil is turned off, a high-voltage pulse is generated, causing a 
transistor to deteriorate and sometimes to break. Be sure to connect a diode 
to suppress the back electromotive force. Then, the coil release time becomes 
slightly longer. To shorten the coil release time, connect a Zener diode 
between the collector and emitter of the transistor. Select a Zener diode with 
a Zener voltage slightly higher than the power voltage.

 

R

Back emf
suppressing diode

Relay
+

–

Protection for Relay Contacts

1. The contact ratings show maximum values. Make sure that these values are 
not exceeded. When an inrush current fl ows through the load, the contact 
may become welded. If this is the case, connect a contact protection circuit, 
such as a current limiting resistor.

2. Contact protection circuit:
When switching an inductive load, arcing causes carbides to form on the 
contacts, resulting in increased contact resistance. In consideration of contact 
reliability, contact life, and noise suppression, use of a surge absorbing circuit 
is recommended. Note that the release time of the load becomes slightly 
longer. Check the operation using the actual load. Incorrect use of a contact 
protection circuit will adversely affect switching characteristics. Four typical 
examples of contact protection circuits are shown in the following table:

R
C

Power
C R Ind. Load

This protection circuit can be used when the load 
impedance is smaller than the RC impedance in an 
AC load power circuit.

R: Resistor of approximately the same resistance 
value as the load
C:0.1 to 1 μF

•

•

C

R
Power Ind. Load

This protection circuit can be used for both AC and 
DC load power circuits.
R: Resistor of approximately the same resistance 
value as the load
C: 0.1 to 1 μF

D
io

de

+

–

DPower Ind. Load

This protection circuit can be used for DC load power 
circuits. Use a diode with the following ratings.
Reverse withstand voltage: Power voltage of the 
load circuit x 10
Forward current: More than the load current

Va
ri

st
or

V
ar

is
to

r

Power Ind. Load

This protection circuit can be used for both AC and 
DC load power circuits.
For a best result, when using a power voltage of 24 
to 48V AC/DC, connect a varistor across the load. 
When using a power voltage of 100 to 240V AC/DC, 
connect a varistor across the contacts.

3. Do not use a contact protection circuit as shown below:

Power
C

Load

This protection circuit is very effective in arc suppression when 
opening the contacts. But, the capacitor is charged while the 
contacts are opened. When the contacts are closed, the capacitor 
is discharged through the contacts, increasing the possibility of 
contact welding.

C Load
Power

This protection circuit is very effective in arc suppression when 
opening the contacts. But, when the contacts are closed, a current 
fl ows to charge the capacitor, causing contact welding.

 Generally, switching a DC inductive load is more diffi cult than switching a DC 
resistive load. Using an appropriate arc suppressor, however, will improve the 
switching characteristics of a DC inductive load.

Soldering

1. When soldering the relay terminals, use a soldering iron of 30 to 60W, and 
quickly complete soldering (within approximately 3 seconds).

2. Use a non-corrosive rosin fl ux.

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 87 of 747



Operating Instructions

775USA: 800-262-IDEC          Canada: 888-317-IDEC

S
w

itches &
 P

ilot Lights
D

isplay Lights
R

elays &
 S

ockets
Tim

ers
Term

inal B
locks

C
ircuit B

reakers

Relays & Sockets

Other Precautions

1. General notice:
To maintain the initial characteristics, do not drop or shock the relay.

 The relay cover cannot be removed from the base during normal operation. To 
maintain the initial characteristics, do not remove the relay cover.

 Use the relay in environments free from condensation, dust, sulfur dioxide 
(SO

2
), and hydrogen sulfi de (H

2
S).

 Make sure that the coil voltage does not exceed applicable coil voltage range.

2. UL and CSA ratings may differ from product rated values determined by IDEC.

3. Do not use relays in the vicinity of strong magnetic fi eld, as this may affect 
relay operation.

Operating Instructions con’t

      Safety Precautions
Turn off the power to the relay before starting installation, removal, wiring, 
maintenance, and inspection of the relays. Failure to turn power off may 
cause electrical shock or fi re hazard.

Observe specifi cations and rated values, otherwise electrical shock or fi re 
hazard may be caused.

Use wires of the proper size to meet voltage and current requirements. Tight-
en the terminal screws on the relay socket to the proper tightening torque.

Surge absorbing elements on AC relays with RC or DC relays with diode are 
provided to absorb the back electromotive force generated by the coil. When 
the relay is subject to an excessive external surge voltage, the surge absorb-
ing element may be damaged. Add another surge absorbing provision to the 
relay to prevent damage.

•

•

•

•

Precautions for the RU Relays

Before operating the latching lever of the RU relay, turn off the power to 
the RU relay. After checking the circuit, return the latching lever to the 
original position.

Do not use the latching lever as a switch. The durability of the latching lever 
is a minimum of 100 operations.

When using DC loads on 4PDT relays, apply a positive voltage to terminals of 
neighboring poles and a negative voltage to the other terminals of neighbor-
ing poles to prevent the possibility of short circuits.

DC relays with a diode have a polarity in the coil terminals. Apply the DC volt-
age to the correct terminals.

•

•

•

•
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New G2RS Series

The G2RS Space-saving 
Power Plug-in Relay has a mechanical 
indicator and nameplate as standard features.
A relay with a lockable test button is also available.
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Details on the New G2RS

Two-way-action test button

Relay 
in 

operation

For 
momentary 

testing

For 
lock 

testing

Pull down the test button to the 
second stop position. (The 
contact is now in the locked 
position.)

Pull down the test button to the 
first stop position, then press the 
yellow button with an insulated 
tool to operate the contact.

LED indicator

Nameplate

Mechanical indicator

Test button
DC: Blue
AC: Red

New Features

• Nameplate and mechanical 

indicator provided as a 

standard.

• Models with two-way-action 

test button available.

• Environment-friendly 

construction.

Overview
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 General-purpose Relay G2RS New Model 3

General-purpose Relay

G2RS New Model
Slim and Space-saving Power Plug-in Relay

• Lockable test button models now available.

• Built-in mechanical operation indicator.
• Provided with nameplate.
• AC type is equipped with a coil-disconnection self-diagnostic 

function (LED type).
• High switching power (1-pole: 10 A).
• Environment-friendly (Cd, Pb free).

• Wide range of Sockets also available.

LR

Model Number Structure

■ Model Number Legend

1. Relay Function
Blank: General-purpose

2. Number of Poles
1: 1 pole
2: 2 poles

3. Contact Form
Blank: SPDT

4. Contact Type
Blank: Single

5. Terminals
S: Plug-in

6. Classification
Blank: General-purpose
N: LED indicator
D: Diode
ND: LED indicator and diode
NI: LED indicator with test button
NDI: LED indicator and diode with test button

7. Rated Coil Voltage

Ordering Information

■ List of Models

G2R      -                 -              -    
1 2 3 4 5 6 7

Classification Enclosure 
rating

Coil ratings Contact form

SPDT DPDT

Plug-in terminal General-purpose Unsealed AC/DC G2R-1-S G2R-2-S

LED indicator G2R-1-SN G2R-2-SN

LED indicator with test button G2R-1-SNI G2R-2-SNI

Diode DC G2R-1-SD G2R-2-SD

LED indicator and diode G2R-1-SND G2R-2-SND

LED indicator and diode with test button G2R-1-SNDI G2R-2-SNDI

Rated coil voltage

Note:   When ordering, add the rated coil voltage and "(S)" to the model number. Rated coil voltages are given in the coil ratings table.
Example: G2R-1-S 12 VDC (S) New model
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4 General-purpose Relay G2RS New Model

■ Accessories (Order Separately)
Connecting Sockets

Note: Use of the P2CM Clip & Release Lever is recommended to ensure stable mounting.

Accessories for Screwless Clamp Terminal Socket (Option)

Mounting Tracks

*Used to mount several P2R-05A and P2R-08A Connecting Sockets side by side.

Specifications

■ Coil Ratings

* The rated current and coil resistance are measured at a coil temperature of 23°C with tolerances of ±10%.

Applicable Relay model Track/surface-mounting Socket Back-mounting Socket

Screwless clamp terminal Screw terminal Terminals Model

1 pole
G2R-1-S(N)(D)(ND)(NI)(NDI)

• P2RF-05S (See note.)
+

(P2CM-S (option))

• P2RF-05-E

• P2RF-05

PCB terminals P2R-05P, P2R-057P

Solder terminals P2R-05A

2 poles
G2R-2-S(N)(D)(ND)(NI)(NDI)

• P2RF-08S (See note.)
+

(P2CM-S (option))

• P2RF-08-E

• P2RF-08

PCB terminals P2R-08P, P2R-087P

Solder terminals P2R-08A

Name Model

Clip & Release Lever P2CM-S

Nameplate R99-11 Nameplate for MY

Socket Bridge P2RM-SR (for AC), P2RM-SB (for DC)

Applicable Socket Description Model

Track-connecting Socket Mounting track 50 cm (l) x 7.3 mm (t): PFP-50N
1 m (l) x 7.3 mm (t): PFP-100N
1 m (l) x 16 mm (t): PFP-100N2

End plate PFP-M

Spacer PFP-S

Back-connecting Socket Mounting plate P2R-P*

Rated voltage Rated current* Coil 
resistance*

Coil inductance (H) 
(ref. value)

Must 
operate 
voltage

Must 
release 
voltage

Max. 
voltage

Power 
consumption 

(approx.)

50 Hz 60 Hz Armature 
OFF

Armature 
ON

% of rated voltage

AC 24 V 43.5 mA 37.4 mA 253 Ω 0.81 1.55 80% max. 30% max. 110% 0.9 VA at 60 Hz

110 V 9.5 mA 8.2 mA 5,566 Ω 13.33 26.83

120 V 8.6 mA 7.5 mA 7,286 Ω 16.13 32.46

230 V 4.4 mA 3.8 mA 27,172 Ω 72.68 143.90

240 V 3.7 mA 3.2 mA 30,360 Ω 90.58 182.34

Rated voltage Rated current* Coil 
resistance*

Coil inductance (H) 
(ref. value)

Must 
operate 
voltage

Must 
release 
voltage

Max. 
voltage

Power 
consumption 

(approx.)

Armature 
OFF

Armature 
ON

% of rated voltage

DC 6 V 87.0 mA 69 Ω 0.25 0.48 70% max. 15% min. 110% 0.53 W

12 V 43.2 mA 278 Ω 0.98 2.35

24 V 21.6 mA 1,113 Ω 3.60 8.25

48 V 11.4 mA 4,220 Ω 15.2 29.82
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General-purpose Relay G2RS New Model 5

■ Contact Ratings

Note: P level: λ60 = 0.1 x 10-6/operation

■ Characteristics

Note: Values in the above table are the initial values.
*4,000 VAC, 50/60 Hz for 1 minute when the P2R-05A or P2R-08A Socket is mounted.

■ Approved Standards
UL 508 (File No. E41643)

CSA 22.2 No.0, No.14 
(File No. LR31928)

IEC/VDE (EN61810)

LR

Number of poles 1 pole 2 poles

Load Resistive load
(cosφ = 1)

Inductive load
(cosφ = 0.4; L/R = 7 ms)

Resistive load
(cosφ = 1)

Inductive load
(cosφ = 0.4; L/R = 7 ms)

Rated load 10 A at 250 VAC;
10 A at 30 VDC

7.5 A at 250 VAC;
5 A at 30 VDC

5 A at 250 VAC;
5 A at 30 VDC

2 A at 250 VAC; 3 A at 
30 VDC

Rated carry current 10 A 5 A

Max. switching voltage 440 VAC, 125 VDC 380 VAC, 125 VDC

Max. switching current 10 A 5 A

Max. switching power 2,500 VA,
300 W

1,875 VA, 
150 W

1,250 VA, 
150 W

500 VA, 
90 W

Failure rate (reference value) 100 mA at 5 VDC 10 mA at 5 VDC

Item 1 pole 2 poles

Contact resistance 100 mΩ max.

Operate (set) time 15 ms max.

Release (reset) time AC: 10 ms max.; DC: 5 ms max. 
(w/built-in diode: 20 ms max.)

AC: 15 ms max.; DC: 10 ms max. 
(w/built-in diode: 20 ms max.)

Max. operating 
frequency

Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)

Insulation resistance 1,000 MΩ min. (at 500 VDC)

Dielectric strength 5,000 VAC, 50/60 Hz for 1 min between coil and 
contacts*;
1,000 VAC, 50/60 Hz for 1 min between contacts of 
same polarity

5,000 VAC, 50/60 Hz for 1 min between coil and contacts*;
3,000 VAC, 50/60 Hz for 1 min between contacts of different polarity
1,000 VAC, 50/60 Hz for 1 min between contacts of same polarity

Vibration resistance Destruction: 10 to 55 to 10 Hz, 0.75 mm single amplitude (1.5 mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75 mm single amplitude (1.5 mm double amplitude)

Shock resistance Destruction: 1,000 m/s2

Malfunction: 200 m/s2 when energized; 100 m/s2 when not energized

Endurance Mechanical: AC coil: 10,000,000 operations min.; 
DC coil: 20,000,000 operations min. (at 18,000 operations/hr)

Electrical: 100,000 operations min. (at 1,800 operations/hr under rated load) (DC coil type)

Ambient temperature Operating: –40°C to 70°C (with no icing or condensation)

Ambient humidity Operating: 5% to 85%

Weight Approx. 21 g

Model Contact 
form

Coil ratings Contact ratings Opera-
tions

G2R-1-S SPDT 5 to 110 VDC
5 to 240 VAC

10 A, 30 VDC (resistive)
10 A, 250 VAC (general use)
TV-3 (NO contact only)

6 x 103

G2R-2-S DPDT 5 A, 30 VDC (resistive)
5 A, 250 VAC (general use)
TV-3 (NO contact only)

6 x 103

Model Contact 
form

Coil ratings Contact ratings Opera-
tions

G2R-1-S SPDT 5 to 110 VDC
5 to 240 VAC

10 A, 30 VDC (resistive)
10 A, 250 VAC (general use)
TV-3 (NO contact only)

6 x 103

G2R-2-S DPDT 5 A, 30 VDC (resistive)
5 A, 250 VAC (general use) 
TV-3 (NO contact only)

6 x 103

Contact 
form

Coil ratings Contact ratings Operations

1 pole 6, 12, 24, 48 VDC
24, 110, 120, 230, 
240 VAC

5 A, 440 VAC (cosφ = 1.0)
10 A, 250 VAC (cosφ = 1.0)
10 A, 30 VDC (0 ms)

100 x 103

2 poles 6, 12, 24, 48 VDC
24, 110, 120, 230, 
240 VAC

5 A, 250 VAC (cosφ =1.0)
5 A, 30 VDC (0 ms)

100 x 103

Number of 
poles

Coil ratings Contact ratings Operations

1 pole 5 to 110 VDC
5 to 240 VDC

10 A, 250 VAC (general use)
7.5 A, 250 VAC (PF0.4)
10 A, 30 VDC (resistive)
5A, 30VDC (L/R=7ms)

100 x 103

2 poles 5 to 110 VDC
5 to 240 VDC

5 A, 250 VAC (general use)
2 A, 250 VAC (PF0.4)
5 A, 30 VDC (resistive)
3A, 30VDC (L/R=7ms)

100 x 103
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6 General-purpose Relay G2RS New Model

Engineering Data

Maximum Switching Power

Plug-in Relays

Endurance

Plug-in Relays

Ambient Temperature vs Maximum Coil Voltage

100

10

1

0.1
1 10 100 1000

100

10

1

0.1
1 10 100 1000

G2R-1-S

S
w

itc
hi

ng
 c

ur
re

nt
 (

A
)

Switching voltage (V)

G2R-2-S

Switching voltage (V)

S
w

itc
hi

ng
 c

ur
re

nt
 (

A
)

AC inductive load 
(cosφ = 0.4) AC resistive 

load

DC resistive 
load

DC inductive load 
(L/R = 7 ms)

AC inductive load 
(cosφ = 0.4)

AC resistive 
load

DC resistive 
load

DC inductive load 
(L/R = 7 ms)

5,000

1,000

 

500

 
 

100

 

50

5,000

1,000

 

500

 

100

 50

10,000

G2R-1-S

E
nd

ur
an

ce
 (

x1
03  

op
er

at
io

ns
)

Switching current (A)

G2R-2-S

Switching current (A)

30-VDC inductive load (L/R = 7ms)

30-VDC inductive load (L/R = 7ms)

 

 
 

 

E
nd

ur
an

ce
 (

x1
03  

op
er

at
io

ns
)

 
250-VAC/30-VDC 
resistive load

250-VAC inductive load 
(cosφ = 0.4)

250-VAC/30-VDC 
resistive load

250-VAC 
inductive load 
(cosφ = 0.4)

Ambient temperature (°C)

Note: The maximum voltage refers to the maximum 
 value in a varying range of operating power  
 voltage, not a continuous voltage.

M
ax

im
um

 v
ol

ta
ge

 (
%

)

DC coil

AC coil
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General-purpose Relay G2RS New Model 7

Dimensions
Note: All units are in millimeters unless otherwise indicated.

Relays with Plug-in Terminals

SPDT Relays

DPDT Relays

G2R-1-S, G2R-1-SN, G2R-1-SNI
G2R-1-SD, G2R-1-SND, G2R-1-SNDI

Terminal Arrangement/Internal Connections 
(Bottom View)

1

2 345

DC24V

20
1

0.5 4.75

7.
5

17.5

5.25.2

35
.5

 m
ax

.

29 max. 13 max.

5

G2R-1-SND, G2R-1-SNDI (DC)

G2R-1-S G2R-1-SD (DC)

G2R-1-SN, G2R-1-SNI (AC) G2R-1-SN, G2R-1-SNI (DC)

1

2 345 2 45

1

3

2 45

1

3

1

2 345

G2R-2-S, G2R-2-SN, G2R-2-SNI
G2R-2-SD, G2R-2-SND, G2R-2-SNDI

Terminal Arrangement/Internal Connections 
(Bottom View)

G2R-2-SND, G2R-2-SNDI (DC)

G2R-2-S G2R-2-SD (DC)

G2R-2-SN, G2R-2-SNI (AC) G2R-2-SN, G2R-2-SNI (DC)

20

0.5

55

2.5

2.4

19.4

29 max.

35
.5

 m
ax

.

13 max.

6.
2

7.
4

8.
9

1

8

2 3 4

7 6 5

2 3 4

567

1

8

2 3 4

7 6 5

1

8

2 3 4

7 6 5

1

8

1

8

2 3 4

7 6 5
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8 General-purpose Relay G2RS New Model

Track/Surface Mounting Sockets

Accessories for P2RF-@-S
Socket Bridge Clip and Release Lever

32.6

27.6

22.6

24
.5

35
.4

28.5

32.6

(5.3)

92
.0

 m
ax

.

18.0 max.

38.2 max.

36.5 max.

Standard model Option (with ejector and 
label attached)

P2RF-05-S Terminal Arrangement 
(Top View)

11

14

12

A1 A2

32.6

27.6

22.6

24
.5

35
.4

(3.4)

28.6

32.6

(5.3)

92
.0

 m
ax

.

18.0 max.

38.2 max.

36.5 max.

Standard model Option (with ejector 
and label attached)

P2RF-08-S
Terminal Arrangement 
(Top View)

11

14

12

A1 A2

21

24

22

L

9
14

Insulating coating

1.2 dia. conductor (See note 1.) 16.8 40.35

36
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General-purpose Relay G2RS New Model 9

39.5±0.1

P2RF-05

P2RF-08

7

4

2

35.5

19.5

30±0.05

7

4

2

35.5

19.5

30±0.05

P2RF-05-E

39.5

35.5

11.5

(11)

(12)
(14)

(A1)
(A2)

1

2

3

4

5

39.5±0.1

2 1.5

5

2

3

39.5
35.5

11.5

P2RF-08-E

8

6 3

7 2

5 4

(A1)

(A2)

(21)
(22)
(24)

(11)
(12)
(14)

1

2

3.2-dia. 
hole

P2RF-05

P2RF-08

Five, M3.5 x 8

19.5 max.

4-dia. holes

30 max.

54 max.

4.2-dia. hole

71.5 max.

19.5 max.

Eight, M3.5 x 8

4-dia. holes

30 max.

54 max.

4.2-dia. hole

P2RF-05-E

3.2-dia. 
hole

Five, M3.5×7

85.5 max.

16.0 max.

48 max.

Note:   Pin numbers in parentheses apply to DIN standard.
61 max.

Eight, M3×8

3.5-dia. hole

16.0 max.

48.0 max.

61.0 
max.

P2RF-08-E

Terminal Arrangement 
(Top View)

Mounting Holes 
(for Surface Mounting)

Terminal Arrangement 
(Top View)

Mounting Holes 
(for Surface Mounting)

M3 or 
3.5-dia. 
hole

M3 or 
3.5-dia. 
hole

3.5-dia. 
hole

85.5 
max.

M3 or 3.2-dia. 
hole

M3 or 3.2-dia. 
hole

Terminal Arrangement 
(Top View)

Mounting Holes 
(for Surface Mounting)

Terminal Arrangement 
(Top View)

Mounting Holes 
(for Surface Mounting)

71.5 max.
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10 General-purpose Relay G2RS New Model

Mounting Height of Relay with Track/Surface Mounting Sockets

Back-connecting Sockets

P2RF-@ P2RF-@-E

67.0 70.566.5 62.0

28.6

65.0

(5.30)

P2RF-@-S

72.0

1 4 7

6

4.5

15

4
3.5

1.2

1.5

7 4

4

6

4.5

15

4

7

4
7

0.3

5

5

20
1

2.8

1.5

7.5

7.5

5

5

20

(4.3)

(5)

P2R-05P (1-pole)
14.5 max.

35.5 max.

Tolerance: ±0.1

Mounting Holes

P2R-08P (2-pole)

36.5 max.Terminal plate thickness: 0.3

14.5 max.

35.5 max.

Eight, 1.3-dia. holes

Terminal Arrangement 
(Bottom View)

Mounting HolesTerminal Arrangement 
(Bottom View)

Five, 
1.6-dia. 
holes

36.5 max.

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 98 of 747



General-purpose Relay G2RS New Model 11

Mounting Height of Relay with Back-connecting Sockets

75

1.20.3

6.7

3.8

16.7 5

6

7
1.2

0.3

5

7

5

20

2.8

2.6

7.5

13.6±0.1

30.5±0.2

1.5

P2R-05A (1-pole)

Panel Cutout

P2R-08A (2-pole)

Five, 3 x 1.8-dia. holes

36.5 max.Terminal plate thickness: 0.3

14.5 max.

35.5 max.

36.5 max.Terminal plate thickness: 0.3

14.5 max.

35.5 max.

Eight, 3 x 1.2-dia. holes

Terminal Arrangement 
(Bottom View)

Recommended thickness of 
the panel is 1.6 to 2.0 mm

P2R-057P

P2R-087P

4.5±0.1 15±0.1

4±0.1
5

4±0.1

6±0.1

7±0.1

7.5

5
5

20

(8.1)

29.6

0.7

8.9

8.7

8.7

16.4

10.41

7.4

29.1

7.5
16.4
1

10.4

7.4

14 max.

37 max.

41 max.

14 max.

37 max.

41 max.

Mounting HolesTerminal Arrangement 
(Bottom View)

Mounting HolesTerminal Arrangement 
(Bottom View)

Eight, 
1.3-dia. 
holes

Five, 
1.6-dia. 
holes

44.5
38.0

G2R-@7P

G2R Relay G2R Relay

P2R-_P 
Socket

P2R-_A 
Socket

G2R-@P G2R-@A

47.5
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12

In the interest of product improvement, specifications are subject to change without notice.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. J140-E1-01

OMRON RELAY & DEVICES Corporation

GENERAL PURPOSE RELAY DIVISION
1110, SUGI, YAMAGA-CITY KUMAMOTO-PREF., 861-0596 JAPAN
Tel: (81)968-44-4149/Fax: (81)968-44-4107

Printed in Japan

Mounting Tracks

End Plate Spacer

Precautions

 !Caution
Do not use the test button for any purpose other than testing. Be
sure not to touch the test button accidentally as this will turn the
contacts ON. Before using the test button, confirm that circuits, the
load, and any other connected item will operate safely.

 !Caution
Check that the test button is released before turning ON relay cir-
cuits.

 !Caution
If the test button is pulled out too forcefully, it may bypass the mo-
mentary testing position and go straight into the locked position.

 !Caution
Use an insulated tool when you operate the test button.

Precautions for P2RF-@-S Connection
• Do not move the screwdriver up, down, or from side to side while it

is inserted in the hole. Doing so may cause damage to internal
components (e.g., deformation of the clamp spring or cracks in the
housing) or cause deterioration of insulation.

• Do not insert the screwdriver at an angle. Doing so may break the
side of the socket and result in a short-circuit.

PFP-100N, PFP-50N PFP-100N2

4.5

15 25 25 25 25
10 10

1,000 (500)

7.3±0.15

35±0.3 27±0.15

1

4.5

15 25 25 25 25 15
10 10

1,000

35±0.3 27 24

16

29.2

1 1.515 (5)

It is recommended to use a panel 1.6 to 2.0 mm thick.

PFP-M PFP-S

50

11.5

10
6.2

1.8

1
35.5 35.3

1.8

1.3

4.8

5

16
12

44.3 34.8

10

16.5M4 x 8 pan 
head screw
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78562
Model 78562 Pump Seal Failure Relay

•  Monitors pump bearings for
    ingress of water
•  Designed for long distant cable
    runs
•  Indication via panel mounted
    LEDs
•  Selectable local/remote reset
•  Australian designed &
   manufactured
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123456789012345678901234567890121234567890
123456789012345678901234567890121234567890
123456789012345678901234567890121234567890
123456789012345678901234567890121234567890

Automatic Time Control Pty Ltd
Sydney-Australia

     DESCRIPTION

The ATC 78562 Pump Seal Failure Relay is designed for connection to a sensing probe mounted into the
submersible pump bearing housing to monitor the lubricating oil for any ingress of water. Excessive quantity
of water can damage pump oil bearings and ultimately cause failure of the pump and motor.

A special feature of the ATC 78562 is that it is particularly suitable for installations where the mains supply
and sensor cables are run together for long distances where a AC voltage is induced into the sensor line.
The ATC 78562 will not be affected by this type of installation.

     OPERATION

Under normal conditions the green LED is illuminated when power is applied and the relay contacts
remain de-energised. When ingress of water from the pump chamber into the bearing housing occurs the
conductivity of the oil changes. This is sensed by the relay and, after a pre-determined time, the contacts
changeover to shut down the pump and the red LED is illuminated to indicate the relay has tripped.
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     ORDERING INFORMATION

Model 78562
Specify supply voltage after model number e.g.  78562-240V

The model 78562  is just one of the many ATC  Australian designed and manufactured products built to our own strict quality
assurance system. For more information, contact Automatic Time Control Pty Ltd or your local ATC product stockist.

     SPECIFICATIONS

Standard supply voltage 24, 110, 240, 415V/50Hz
Working limits ±10% of nominal supply voltage
Ambient temperature -5 to +55°C
Indication Green LED -  power on

Red LED - relay energised (water sensed in oil chamber)
Sensitivity 40kΩ (other values on request)
Electrode Voltage 15V AC peak/peak
Relay contacts - 1 normally open

- 1 normally closed
Contact rating 5A 250V/50Hz,  0.5A 100VDC resistive
Response time Factory preset (Approximately 40 seconds)
Reset Built-in pushbutton on front panel or via normally open remote

contact
Enclosure Flame resistant fibreglass reinforced Makrolon (UL tested)
Mounting - Surface according to DIN 43.604

- Clip-on rail DIN 46.277
Protection IP20
Weight 245G approx.

    PRODUCT DIMENSIONS

45 mm

73
 m

m

109 mm

Authorised Stockist

Automatic Time Control Pty Ltd
PO Box 393 Pymble NSW 2073 Australia
1A Pattison Avenue Waitara NSW 2077 Australia
Telephone: +61 2 9989 8366   Facsimile: +61 2 9489 3024

R
ev

. A
-1

0/
96
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FAIRFIELD WATER RECLAMATION PLANT MOTOR 
CONTROL CENTRE 

 
 

CURRENT TRANSFORMER 
 

 

1. CURRENT TRANSFORMER TECHNICAL 
DETAILS 
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TRASFORMATORE DI MISURA PER RETI BASSA TENSIONE
MEASURING TRANSFORMERS FOR LOW-VOLTAGE NETWORK

NT518   12 - 99    2a Edizione / Edition   pag.1/2

TAS 65

Trasformatore monofase di corrente
Primario a sbarra passante

Corrente primaria 200…1.500A
Corrente secondaria 1 - 5A 

Prestazione nominale 1…30VA

Single-phase current transformer
Passing bus bar primary

Primary current 200…1.500A
Secondary current 1 - 5A

Rated burden 1…30VA

NORME DI RIFERIMENTO

IEC60044-1, VDE0414, BS3938, BS7626, UTE NF C42502

CARATTERISTICHE TECNICHE

Corrente nominale primaria Ipn: 200…1.500A (vedere tabella)

Frequenza nominale: 50Hz

Frequenza di funzionamento: 47…63Hz

Opzione: frequenza nominale 400Hz

Corrente termica nominale permanente: 1,2Ipn

Corrente termica nominale di cortocircuito Ith: limitata dalla sezione del cavo e

comunque ≤ 60Ipn

Corrente nominale dinamica Idyn: 2,5Ith
Fattore di sicurezza (FS): ≤ 5

Corrente nominale secondaria Isn: 1 - 5A

Prestazione nominale: 1…30VA (vedere tabella)

94

90

32

90

40

94A

33,5* *Opzione
  Option

25*

A cl.0,5 cl. 1 cl. 3
VA VA VA

200 — 2 5

250 1 4 6

300 1,5 6 7

320 2 7 8

350 2,5 7 9

400 4 8 10

500 8 10 12

600 8 12 15

700 10 12 15

720 10 12 15

750 10 15 15

800 12 15 20

1.000 15 20 25

1.200 15 20 25

1.250 15 20 25

1.500 20 25 30

1.600 20 25 30

2.000 20 25 30

CORRENTE NOMINALE PRIMARIA (Ipn) PRESTAZIONE  NOMINALE                  

RATED PRIMARY CURRENT (Ipn) RATED BURDEN

REFERENCE STANDARDS

IEC60044-1, VDE0414, BS3938, BS7626, UTE NF C42502

SPECIFICATIONS

Rated primary current Ipn : 200…1.500A (see table)

Rated frequency: 50Hz

Working frequency: 47…63Hz

Option: rated frequency 400Hz

Rated continuous thermal current: 1,2Ipn

Rated short-time thermal current Ith : limited by the cable section and anyway

≤ 60Ipn

Rated dynamic current Idyn : 2,5Ith
Instrument security factor (FS): ≤ 5

Rated secondary current Isn : 1 - 5A

Rated burden: 1…30VA (see table)

FINESTRA    WINDOW

A = 65 x 32

◆ ◆

◆ ◆

◆ ◆
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Classe di precisione: 0,5 – 1 – 3 (vedere tabella)

Massima potenza dissipata 1: ≤ da 1W (200A) a 15W (2000A)
1 Per il dimensionamento termico dei quadri

PRESCRIZIONI RELATIVE ALL’ISOLAMENTO

Trasformatore a secco, isolamento in aria

Tensione massima di riferimento per l’isolamento Um: 0,72kV valore efficace

Livello di isolamento nominale: 3kV valore efficace 50Hz/1min

Opzione: tensione massima di riferimento per l’isolamento Um 1,2kV.

Livello di isolamento nominale 6kV valore efficace 50Hz/1min

Classe di isolamento (IEC60085): E (temperatura massima 120°C)

CONDIZIONI AMBIENTALI

Installazione in situazione non esposta (IEC60044-1)

Temperatura di riferimento: 23°C ± 1°C

Temperatura di impiego: -25…50°C

Temperatura media giornaliera: ≤ 30°C

Temperatura di magazzinaggio: -40…85°C

Umidità relativa: ≤ 85%

Opzione: esecuzione tropicalizzata per ambiente caldo-umido-salino, umidità relativa > 95%

CUSTODIA

Materiale custodia: policarbonato autoestinguente, classificazione V0 secondo

UL-94

Grado di protezione (EN60529): IP00 morsetti – IP20 custodia

Opzione: coprimorsetto sigillabile

Predisposto per fissaggio a vite su sbarra (cavo) e a parete

Aggancio per montaggio su binario 35mm (EN50022)

Peso: 750 grammi

CONNESSIONI

Primario: sbarra passante

Secondario: morsetti a vite

Siglatura connessioni: primario P1(K) – P2(L)

secondario s1(k) – s2(l)

N
T5
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Accuracy class: 0,5 – 1 – 3 (see table)

Max. power dissipation 1:  ≤ from 1W (200A) up to 15W (2000A)
1 For switchboard thermal calculation

INSULATION REQUIREMENTS

Dry transformer, air insulation

Highest voltage for equipment Um: 0,72kV r.m.s.

Rated insulation level: 3kV r.m.s. 50Hz/1min

Option: highest voltage for equipment Um 1,2kV r.m.s..

Rated insulation level 6kV r.m.s. 50Hz/1min

Class of insulation (IEC60085): E (maximum temperature 120°C)

ENVIRONMENTAL CONDITIONS

Non-exposed installation (IEC60044-1)

Reference temperature: 23°C ± 1°C

Nominal temperature range: -25…50°C

Daily mean temperature: ≤ 30°C

Limit temperature range for storage: -40…85°C

Relative humidity: ≤ 85%

Option: tropicalization for saline-humid-heat ambient, relative humidity > 95%

HOUSING

Housing material: self extinguishing polycarbonate, classification V0 according to

UL-94

Protection degree (EN60529): IP00 terminals – IP20 housing

Option: terminals with shrouds

Fixing screw facilities for bar and cable

35mm rail mounting clip (EN50022)

Weight: 750 grams

CONNECTIONS

Primary: passing bus bar

Secondary winding: screw terminals

Connections label: primary winding P1(K) – P2(L)

secondary winding s1(k) – s2(l)

◆  DATI DA INDICARE IN SEDE DI ORDINE    ◆  DATA TO BE COMMUNICATED WHEN ORDERING

SCHEMA D’ INSERZIONE    WIRING DIAGRAM

◆ ◆

◆ ◆

◆ ◆
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FAIRFIELD WATER RECLAMATION PLANT MOTOR 
CONTROL CENTRE 

 
 

ELECTRONIC SHEAR PIN 
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1. EMOTRON M20 ELECTRONIC SHEAR PIN 
MODULE TECHNICAL DETAILS 
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WIRING
This wiring example shows how the M20 can be used to control the 
starting and stopping circuit of the motor. Other wiring configura-
tions are possible.
1. The current transformer CTMxxx must be placed in the same 

phase that is connected to terminal 9, phase L1.
2. For single-phase connection see fig 2.

Fig 1. Connection example

Note!
If the START/STOP is connected according to fig. 1, it is recommended that 
terminals 6 and 7 be by-passed during programming. After the programming 
is completed the by-pass must be taken out.

3

L1

L2

L3

1 2

S1 S2

M
3
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L1

L2

L3

Max.240V AC
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K1
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K1
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ALARM
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NOTE! Inpower
down,bothrelays
arealwaysN.O.

-Reset

-Block
-Autoset

INSIDE THE BOX …
This instruction manual describes the installation and commissioning 
of the M20 load monitor. The M20 supervises induction motor driven 
equipment and provides alarms when abnormal conditions are 
detected. The M20’s ability to provide reliable monitoring & protec-
tion ensures production equipment is optimised and expensive break-
downs and interruptions are minimized. Due to the special method of 
subtracting motor power losses, the monitor is able to accurately mea-
sure the shaft power supplied by the motor to the application. This 
advanced technique allows the M20 to monitor the “application” load 
only as opposed to the “total” motor load, which includes the varying 
motor losses.
• Check the delivery. Your shipment should contain the M20 load 

monitor, a current transformer and this instruction manual. 
• Check carefully that the ordered equipment complies with the 

motors input voltage and that the current transformer rating is as 
stated on the delivery packaging.

• Check that the contents have not been damaged in shipping.

Note! 
If in doubt contact your supplier before starting to install or commissioning 
the product.

1  SAFETY
• Study this manual thoroughly before installing and using the 

monitor.
• The monitor must be installed by qualified personal.
• Always disconnect supply circuits prior to installing.
• The installation must comply with standard and local regulations.
• Pay special attention to this SAFETY section and the part marked 

“CAUTION!” in the OPERATION section.
• Should questions or uncertainties arise, please contact your local 

sales outlet or see section 11 SERVICE.

Note! 
Do not remove or break the seal on the housing. The warranty will be can-
celled.

2

Fig 4. Example CTM 025 with 2 windings for an 12 A motor.

Fig 5. Example 1 and 3 windings.

Note!
Normally the appropriate Current Transformer (CT) will have been ordered 
and shipped with the M20, check that this is the case; contact the supplier 
if in doubt.

Note!
The transformer connection and orientation are not polarity sensitive.

L1

L2

L3

1 2

S1 S2

M
3

MONITOR

2windingsCTM025

P2

SELECTION CURRENT TRANSFORMER

FOR MOTORS LESS THAN 100A
1. Check the rated motor current on the motor plate.
2. Compare this value with the current in table 1.
3. From table 1, select the current transformer and the appropriate 

numbers of windings.

EXAMPLE:
• Rated motor current = 12A.
• Select 10.1-12.5A from the first colon in table 1.
• This gives:

- CTM025 with 2 windings. 

Table 1. CT less than 100A.

Note!
Max length of the CTM cable is 1 m (39.37 in).

RATED MOTOR 
CURRENT [A]

CURRENT TRANSFORMER TYPE
NUMBER OF WINDINGS

CTM 010 CTM 025 CTM 050 CTM 100

0.4 — 1.0 10

1.01 — 2.0 5

2.01 — 3.0 3

3.1 — 5.0 2

5.1 — 10.0 1

10.1 — 12.5 2

12.6 —25.0 1

26.0 — 50.0 1

51.0 — 100.0 1

4Continue

ALTERNATIVE EXAMPLE FOR SINGLE-PHASE 
CONNECTION
This wiring example shows the deviant power connection to be made 
with regard to a single-phase connection. Refer to fig. 1 for the 
remaining wiring.

Fig 2. Single-phase connection example. 

EXAMPLE - DIGITAL INPUT
The Digital Input use the terminals 5 (DIG) and 6 (C-reference). It can 
have either a VAC or a VDC signal. See also section 7 ADVANCED 
FEATURES.

Fig 3. Wiring example for digital input.
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Set RATED MOTOR POWER and CURRENT 
(Windows 41, 42)

The RATED MOTOR POWER and the RATED MOTOR CURRENT 
must be set in window 41 and 42.
Example motor plate:

Programming
1. Go to window 41 (default = 2.2kW). 
2. Press  or  to set the RATED MOTOR POWER as indicated 

on the motor plate (see example).

3. Press  to confirm the change.
4. Go to window 42 (default = 5.6A). 
5. Press  or  to set the RATED MOTOR CURRENT as indi-

cated on the motor plate (see example).

6. Press  to confirm the change.

TYPE: T56BN/4 NR: 948287 Prot. IP: 54

Serv: S1 Cos ϕ: 0.78 Is. Cl:F

V:Y/∆ Hz HP kW RPM A:Y/∆

240/415 50 3 2.2 1400 5.6/9.4

260/440 60 3 2.2 1680 5.8/9.1

ASYNCHROUNOUS THREE-PHASE MOTORS

6:2

ENTER

ENTER

Set NUMBER OF PHASES (Window 43)
The NUMBER OF PHASES must be set according to number of motor 
phases. Default is 3 phase. 

Programming
1. Go to window 43 (default = 3PH). 

2. Press  or  to set the NUMBER OF PHASES to 1 if a single-
phase motor is used. 

3. Press  to confirm the change.

6:3

43 3PH

ENTER

43 1PH

Continue
• The Actual Load window will appear automatically if no keys are 

pressed for longer than 1 minute. 
• If the PARAMETER LOCK is on, only windows  

are visible.
• Window  selects the monitor function, see section 6:4.

HOW TO CHANGE A VALUE
Example setting the RATED MOTOR CURRENT in window 42.

1. Press  until the window number 42 appears.

2. Press  or  until the desired value is reached (e.g. 23A).

3. Press  to confirm and save the change.

Note!

If the value is NOT to be changed, press the  before the  is 

pressed. 

CAUTION!
Make sure that all safety measures have been taken before switching on 
the supply voltage and starting the motor/machine in order to avoid per-
sonal injury.

5

01 02 0403

05

NEXT

42 5.6
A 

42 23
A 

ENTER

NEXTNEXT ENTER

PROGRAMMING

Set Measurement Unit “HP” or “kW”

Selecting the unit of measurement
The unit of measurement can be set to kilowatts or Horsepower both 
as absolute or relative values. This setting is valid for the alarm levels, 
rated motor power and the actual load readout in window 01.

* Measured shaft power as % of rated power.

Programming
1. Go to window 01.
2. Press and hold  and   simultaneously  for 3 seconds.
3. The next unit of measurement is set and appears for 2 sec, (see 

examples).
Repeat to select the desired measurement unit according to the table.

Measurement
Unit

Readout load
window 01

Rated power 
window 41

Alarm levels
windows 11,12,13,14

Kilowatt relative value (def.)* % kW %

Horsepower absolute value HP HP HP

Horsepower  relative value* % HP %

Kilowatt absolute value kW kW kW

6

6:1

HP

HP
% 

kW

% kW

3.5201

12
% 

01

4.62
kW

01

12
% 

01

Horsepower:
absolute value

Horsepower:
relative value*

Kilowatt:
absolute value

Kilowatt:
relative value*
(default)

For 2 seconds Example readout

WINDOW MENU

• The ALARM window  only appears if an Alarm output is 
active.

• The Actual Load window   Appears after power up.

• Use the   key to scroll through the menu.

01

02

03

04

05

00

99

91

82

81

64

63

62

61

43

42

41 33

32

31

24

23

24

23

22 22

2121

14 14

13

12

13

12

11 11

Alarm window

Load Defaults

Analog Output

Block Timer

Digital Input

Pre-Alarm Relay 2

Main Alarm Relay 1

Alarm No Current

Main Alarm Latch

Number Of Phases

Rated Motor Current

Rated Motor Power

Actual Load

Actual Line Voltage

Actual Current

Parameter Lock

Monitor Function

MAX Main Alarm level

MAX Pre-Alarm level

MIN Pre-Alarm level

MIN Main Alarm level

MAX Main Alarm margin

MAX Pre-Alarm margin

MIN Pre-Alarm margin

MIN Main Alarm margin

Start-up Delay

Response Delay

Hysteresis

O
V

E
R

- a
nd

 U
N

D
E
R

LO
A

D

O
V

E
R

LO
A

D

U
N

D
E
R

LO
A

D

00

01

NEXT

OPERATION

Overview

5

Control terminals:
1 S1 Current transformer input
2 S2 Current transformer input
3 + Analog output
4 - Analog output
5 DIG External RESET or AUTO SET

or Block Pre-Alarm
6 C Common: RELAY, DIG
7 R1 Main Alarm Relay 1
8 R2 Pre-Alarm Relay 2

AUTO SET key:
Press for 3 seconds 
during normal and sta-
ble load to apply the 
automatic setting of  
the alarm levels. Not 
available if Parameter 
Locked.

RESET key:
To reset ALARM

+/-  keys:
Increasing and 
decreasing value

Motor terminals:
9 L1 Motor phase
11 L2 Motor phase
13 L3  Motor phase

After Power up window 01 
appears. It shows the actual 
load value. 
Default view (example shows 
54% load):

Use the NEXT key to scroll 
through the function menu.

54
% 

01

LCD display:
12 Function (window) number 
123 Function Value

Warning signal
� Start-, response delay or 

block timer active
� Parameter locked
V Voltage indicator
A Current indicator
mA Milliamp indicator
kW Kilowatt indicator
S Second indicator
% Per cent indicator

!

NEXT key:
Proceeds to next win-
dow. If no key is pressed 
for 1 minute the display 
returns to window 01 
automatically.

ENTER key:
Confirm (save) changes.

12 123
%

Fig 6. Example of a CTM 010 with 2 windings and a primary transformer 500:5 with 
1 winding for a 260 A motor. 

Note!
The transformer connection and orientation are not polarity sensitive.

L1

L2

L3

1 2

S1 S2

M
3

MONITOR

2windingsCTM010

P2

500:5

S1 S2

1winding

Continue

FOR MOTORS GREATER THAN 100A
1. Check the rated motor current on the motor plate.
2. Compare this value with the current in table 2.
3. Select from table 2 the primary and the secondary current trans-

former and the appropriate numbers of windings.

EXAMPLE :
• Rated motor current = 260A. 
• Select 251-500A from the first colon in table 2.
• This gives:

- Primary transformer 500:5, 1 winding. 
- CTM010 with 2 windings. 

Table 2. CT greater than 100 A

RATED MOTOR 
CURRENT [A]

CURRENT TRANSFORMER TYPE and
NUMBER OF PRIMARY WINDINGS

101 — 150 150:5 + CTM 010
1 + 2

151 — 250 250:5  + CTM 010
1 + 2

251 — 500 500:5  + CTM 010
1 + 2

501 — 999 1000:5  + CTM 010
1 + 2

Note!
Normally the appropriate Current Transformer (CT) will have been ordered 
and shipped with the M20, check that this is the case; contact the supplier 
if in doubt.

4 Start Window
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Set the START DELAY (window 31)
A START DELAY must be set to allow the motor and machine to 
speed up and to allow the power in-rush currents to be ignored by the 
monitor. 

Programming
1. Determine in seconds, how long it takes for the motor and machine 

to reach speed and for the power in-rush to pass. This will be the 
minimum START DELAY.

2. Go to window 31 (default = 2.0s).
3. Press  or  to set the determined START DELAY time in 

seconds.

4. Press  to confirm the change.

Fig 8. Start Delay.

6:5

ENTER

31 2.0
S 

Example: Start Delay 2.0 s

Start Delay [31]

t

P

Set the RESPONSE DELAY (Window 32)
A RESPONSE DELAY allows the machine to remain in an over- or 
underload condition for a specific time before the alarm relays are acti-
vated. 

Programming
1. Determine in seconds, how long an under- or overload condition is 

allowed. This depends on machine properties and behavior. This 
will be the RESPONSE DELAY.

2. Go to window 32 (default = 0.5s).
3. Press  or  to set the determined RESPONSE DELAY time in 

seconds.

4. Press  to confirm the change.

Fig 9. Response Delay.

6:7

ENTER

32 0.5
S 

Alarm level

P

Alarm

Response Delay [32]
t

Example: RESPONSE DELAY

Set HYSTERESIS (Window 33)
The HYSTERESIS of an Alarm level prevents the alarm relay “chatter-
ing” if the load fluctuates even in a normal “stable” condition . Apply 
also for pre-alarm. This feature is normally only used if the “Main 
Alarm Latch” (Window 61) is set to “OFF”. Default = 0%.

Fig. 10 Hysteresis

Set MAIN ALARM LATCH (Window 61)
The MAIN ALARM LATCH keeps the MAIN ALARM output active, 
even if the alarm condition has been removed (relay R1). A latched 
alarm output can be reset by:
• the reset key
• external reset via Digital input (see window 81).
• switching of the power of the monitor (see also “Wiring”). 
Default = OFF.

Set ALARM AT NO MOTOR CURRENT (Window 62)
The “ALARM AT NO MOTOR CURRENT” gives an alarm if the 
motor current becomes zero (ON). Default = OFF (No alarm at no 
motor current).

MAX Main Alarm level [11]

MIN Main Alarm level [14] 

Relay 1 MAIN Alarm

Hysteresis [33]

P/%

t/s

Set Alarm levels with AUTOSET
The AUTOSET command performs a measurement of the actual 
motor load and automatically sets the relevant Alarm levels depend-
ing on the selected monitor function. 

Programming
1. Start the motor and let it run at the normal machine load, until the 

START DELAY has expired.
2. Press  for 3 seconds. This can be done in any window. 
3. The display shows “SEt”, to confirm that the AUTOSET level has 

been measured and the Alarm levels have been set. The display 
reverts to window 01. 

4. If the alarm levels are too high or too low, readjust the appropriate 
MARGINS (see table above) and perform a new AUTOSET. Alter-
natively, alarm levels can be set manually - see section 7.

Protection
(Monitor function 

window 05)
Alarm

Margin Value
(Default 
margins)

Margins
(Windows)

Alarm Level at 
AUTOSET

OVER- and 
UNDERLOAD 
(Default)

MAX Main-Alarm 16% 21: MAX Main 
Alarm margin

Normal machine 
load+Window 21

MAX Pre-Alarm 8% 22: MAX Pre-
Alarm margin

Normal machine 
load+Window 22

MIN Pre-Alarm 8% 23: MIN Pre-
Alarm margin

Normal machine 
load-Window 23

MIN Main-Alarm 16% 24: MIN Main 
Alarm margin

Normal machine 
load-Window 24

OVERLOAD MAX Main-Alarm 16% 21: MAX Main 
Alarm margin

Normal machine 
load+Window 21

MAX Pre-Alarm 8% 22: MAX Pre-
Alarm margin

Normal machine 
load+Window 22

UNDERLOAD MIN Pre-Alarm 8% 23: MIN Pre-
Alarm margin

Normal machine 
load-Window 23

MIN Main-Alarm 16% 24: MIN Main 
Alarm margin

Normal machine 
load-Window 24

6:6

5ET 40
% 

01

3 seconds

ADVANCED FEATURES

Set ALARM LEVELS manually (Window 11-14)
The alarm levels can be set manually, without using the AUTOSET. 
Also after an AUTOSET has been performed, these levels can be read-
justed e.g. for fine-tuning.

Set MARGINS (window 21-24)
The MARGINS for the AUTOSET can be changed manually. After the 
adjustment, the AUTOSET action must be performed once again to 
activated the new margins.

Protection
(Monitor function window 05)

Alarm levels
(Window) Default

OVER- and UNDERLOAD
(Default)

11: MAX Main Alarm 100%

12: MAX Pre-Alarm 100%

13: MIN Pre-Alarm 0%

14: MIN Main Alarm 0%

OVERLOAD 11: MAX Main Alarm 100%

12: MAX Pre-Alarm 100%

UNDERLOAD 13: MIN Pre-Alarm 0%

14: MIN Main Alarm 0%

Protection
(Monitor function window 05) Window Default

OVER- and UNDERLOAD
(Default)

21: MAX Main Alarm margin 16%

22: MAX Pre-Alarm margin 8%

23: MIN Pre-Alarm margin 8%

24: MIN Main Alarm margin 16%

OVERLOAD 21: MAX Main Alarm margin 16%

22: MAX Pre-Alarm margin 8%

UNDERLOAD 23: MIN Pre-Alarm margin 8%

24: MIN Main Alarm margin 16%

7 Set RELAY OUTPUTS (Window 63 and 64)
The RELAY OUTPUTs R1 and R2 can be set to NO or NC contacts. 

Set DIGITAL INPUT (window 81)
The DIGITAL INPUT can be set for:

Set BLOCK TIMER (window 82)
To set the timer for the blocking time after the Block command is 
released (see also window 81). Default = 0.0 sec.

Fig 11.  Block timer

Note!
If the power to the load monitor is switched off the relay contacts 
are allways in the NO.

RES: External RESET 
(Default) 

to reset an Alarm.

AU: External AUTOSET to perform an AUTOSET with an external command.

bLo: Block Pre-Alarm to block the Pre-Alarm function and start the Block timer. 
If the input is high a Pre-Alarm is blocked, e.g. it is neglected. 
See also window 82.

MAX Main-Alarm level [11]

MAX Pre-Alarm level [12]

Relay 1 Main alarm

Relay 2 Pre-alarm

AUTOSET level

Block signal high on terminal 5 DIG [81] Block timer [82]

P/%

t/s

Pre-Alarm Blocked

Programming
1. Go to window 05. The default selection is OVER- and UNDER-

LOAD monitor.
2. Press  or  to select UNDERLOAD or OVERLOAD monitor.

3. Press  to confirm the change.

-
05

-
05

-
OVER- and UNDERLOAD UNDERLOAD OVERLOAD

-
05

ENTER

Monitor Function (Window 05) 

Over- and underload monitor

Fig 7. Over- and underload monitor.

Monitor
(Protection)

Indication in 
window 05 Alarm Output Relay 

(default)

OVER- and UNDER-
LOAD (default)

MAX Main-Alarm Relay 1 (NC): 6-7

MAX Pre-Alarm Relay 2 (NO): 6-8

MIN Pre-Alarm Relay 2 (NO): 6-8

MIN Main-Alarm Relay 1 (NC): 6-7

OVERLOAD MAX Main-Alarm Relay 1 (NC): 6-7

MAX Pre-Alarm Relay 2 (NO): 6-8

UNDERLOAD MIN Pre-Alarm Relay 2 (NO): 6-8

MIN Main-Alarm Relay 1 (NC): 6-7

6:4

MAX Main Alarm level [11] 

MAX Pre-Alarm level [12]

AUTOSET level

MIN Pre-Alarm level [13]

MIN Alarm level [14]

Relay 1 Main alarm 

Relay2 Pre-alarm

Start-up delay [31]

MAX Pre-alarm
margin [22]

MIN Pre-alarm
margin [23]

MAX Main alarm
margin [21]

MIN Main alarm
margin [24]

Main Alarm latch=ON [61]

t/s

P/%

Response
delay [32]
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TROUBLESHOOTING
Problem Solution

Window 01 always shows zero load, 
even if the motor is running

- Check the connection of the current 
transformer(s).

- Check that value of the rated motor power in 
window 41 is the same as the rated  motor power
on the motor plate.

- Check that window 03 shows a phase current
value in correspondents with the rated motor 
current.

Window 03 shows an improper value 
of the phase current

- Check that current transformer has been
 selected according to the tables 1 and 2.

- Check that the number of windings is according
to table 1 and 2.

- Check that the value of the motor current in 
window 42 is the same as the value of the motor
current on the motor plate.

The monitor never gives an alarm - Check that window 01 shows a value greater
 than zero.

- Check the alarm levels in windows 11 to 14. If
not correct readjust the levels or perform an
AUTOSET.

The monitor always gives an alarm - Check the alarm levels in windows 11 to 14. 
If not correct readjust the levels or perform an
AUTOSET.

- Check if the monitor is programmed for “latched
alarm” (window 61=on). If so reset the monitor
by pressing the reset key. 

Window 00 shows “LU” or “OU”. 
Under- or over voltage alarm.

Switch off the supply:
- Check that the supply voltage is corresponding

with the voltage range on the monitor type plate.

Window 01 shows “oor”. "Out Of 
Range" alarm.

- The measured shaft power is higher than 125% of
the rated motor power programmed in window 41.

Window 03 shows “oor”. “Out Of 
Range” alarm.

- The measured motor current is higher than 125%
of the rated motor current programmed in 
window 42.

The alarm relays are not switching - Check that the wire links between terminals 6
and 7 are removed according to “Wiring”.

8

Continue

Dismantling and disposal
The housing is made of recyclable plastic, PC/ABS and the circuit 
board contain small amount of tin and lead. When disposing, the 
parts must be handled and recycled in accordance with local regula-
tions.

EU (European Union) specifications
EMC EN 50081-1, EN 50081-2, 

EN 50082-1, EN 61000-6-2
Electrical safety IEC 947-5-1
Rated insulated voltage 690 V
Rated impulse withstand voltage 4000V
Pollution degree 2
Terminals 3, 4, 5, 6, 7 and 8 are basic insulated from the line.
Terminals 3 and 4 are basic insulated from terminals 5, 6, 7 and 8.

US specifications
FCC (Federal Communications Commission). This equipment has 
been tested and found to comply with the limits for a class A digital 
device pursuant to the Part 15 of the FCC Rules. These limits are 
designed to provide reasonable protection against harmful interfer-
ence when the equipment is operated in a commercial environment. 
This equipment generates, uses and can radiate radio frequency 
energy and, if not installed and used in accordance with the instruc-
tion manual, may cause harmful interference, in which case, the user 
will be required to correct the interference at their own expense.

Canada specifications
DOC (Department of communications). This digital apparatus does 
not exceed the Class A limits for radio noise emissions from digital 
apparatus as set out in the Canadian interference-Causing Equipment 
Regulations. Le présent appareil numérique n'ément pas de bruits 
radio-électriques dépassant les limites applicables aux appareils 
numériques de la Classe A prestite dans le Régelement sur le brouil-
lage radioélectrique édicté du Canada.

9

Window Function Range Default Custom Symbol

14 MIN Main Alarm 
(relay R1)

0-125 0 %

0-745 0 kW

0-125 0 %

0-999 0

21 MAX Main Alarm 
margin

0-100 16 %

22 MAX Pre-Alarm 
margin

0-100 8 %

23 MIN Pre-Alarm 
margin

0-100 8 %

24 MIN Main Alarm 
margin

0-100 16 %

31 Start delay 1-999 2 s

32 Response delay 0.1-90 0.5 s

33 Hysteresis 0-50 0 %

41 Rated motor power 0.10-745 2.2 kW

0.13-999 3

42 Rated current 0.01-999 5.6 A

43 Number of phases 1PH/3PH 3PH

61 Main alarm latch on/OFF OFF

62 Alarm at no motor  
current

on/OFF OFF

63 Main Alarm relay R1 nc/no nc

64 Pre-Alarm relay R2 nc/no no

81 Digital input rES/AU/bLo rES

82 Block timer 0.0-90 0.0 s

91 Analog output 0.20/4.20/20.0/
20.4

0.20

99 Factory defaults dEF/USr dEF

SERVICE 
This manual is valid for the following model:
EL-FI M20
Document number: 01-2551-01
Document version: r1a 
Date of release: 2002-02-26
Emotron AB reserves the right to alter product specifications without 
prior notification. No part of this document may be reproduced with-
out permission from Emotron AB.
For more information contact your local sales outlet or one of the 
Emotron companies below or visit us at: www.emotron.com
Emotron AB, Headquater, Sweden
Mörsaregatan 12, Box 222 25
SE-250 24 Helsingborg, Sweden
Tel. +46 42 169900
Fax +46 42 169949
Emotron Antriebssysteme GmbH, Germany
Tel. +49 3943 92050
Fax +49 3943 92055
Emotron B.V., The Netherlands & Belgium
Tel. +31 497 389222
Fax +31 497 386275
Emotron Drives (UK) Ltd, Great Britain
Tel. +44 1270 879 440
Fax +44 1270 886 119
Emotron El-Fi SA, Spain
Tel. +34 93 209 14 99
Fax +34 93 209 12 45
Emotron Inc., USA
Tel. +1 (419) 841-7774
Fax +1 (419) 843-5816
K.K: El-Fi, Japan
Tel. +81 42 528 88 20
Fax +81 42 528 88 21

11PARAMETER LIST
Window Function Range Default Custom Symbol

00 Alarm indication

01 Measured shaft 
power in % rated 
power

0-125 0-125 %

Measured shaft 
power in kW

0-745 kW

Measured shaft 
power in % rated 
power

0-125 %

Measured shaft 
power in HP

0-999

02 Measured line volt-
age

90-760 V V

03 Measured current 0.00-999 A A

04 Parameter lock 0-999 �

05 Monitor function OVER- and UNDER-
LOAD, OVERLOAD, 
UNDERLOAD

OVERLOAD and 
UNDERLOAD

11 MAX Main Alarm 
(relay R1)

0-125 100 %

0-745 2.2 kW

0-125 100 %

0-999 3

12 MAX Pre-Alarm 
(relay R2)

0-125 100 %

0-745 2.2 kW

0-125 100 %

0-999 3

13 MIN Pre-Alarm 
(relay R2)

0-125 0 %

0-745 0 kW

0-125 0 %

0-999 0
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TECHNICAL DATA
Dimensions (WxHxD) 45x90x115 mm (1.77" x 3.54" x 4.53")

Mounting 35 mm DIN-rail 46277

Weight 0.30 kg (10.5 oz)

Supply voltage (±10%) 1x100-240 VAC, 3x100-240 VAC, 3x380-500 VAC, 3x525-
600 VAC, 3x600-690 VAC

Frequency 50 or 60 Hz

Current input Current transformer; CTM 010, 025, 050 and 100 (>100A 
extra transformer needed)

Power consumption max 6 VA

Start-up delay 1-999 s

Hysteresis 0-50% of rated motor power

Response delay 0.1-90 s

Relay output 5 A/240 VAC Resistive, 1.5 A/240 VAC Pilot duty/AC12

Analog output max load 500 ohm

Digital input max 240 VAC or 48 VDC. High:>24 VAC/DC. 
Low:<1 VAC/DC

Fuse max 10 A

Terminal wire size Use 75°C copper (CU) wire only. 0.2-4.0 mm2 single core 
(AWG12). 0.2-2.5 mm2 flexible core (AWG14), stripped length 
8 mm (0.32")

Terminal tightening torque 0.56-0.79 Nm (5-7 lb-in)

Accuracy ±2%, ±1 unit cos phi>0.5; excl. current transformer; +20°C 
(+68°F)

Repeatability ±1 unit 24h; +20 °C (+68°F)

Temperature tolerance max 0.1%/°C

Operating temperature -20 to +50 °C (4°F to +122°F)

Storage temperate -30 to +80 °C (22°F to +176°F)

Protection class IP20

Approved to CE, cUL (UL and CSA up to 600 V)

9
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Reset to FACTORY DEFAULTS (Window 99)
The FACTORY DEFAULTS are reset by entering “dEF” in window 99. 
If Window 99 shows “USr” it indicates that the settings have been 
changed to user specific settings.

View ALARM MESSAGE (Window 00)
In an alarm condition, the window 00 appears automatically. The 
window indicates the following Alarm conditions. Window 00 is 
always blinking.

F

F^

LU00

0U00

F000

00

00

00

00

00

F_

F OOO
!

!

!

!

!!

! !

O

_ Pre-Alarm MAX 
level reached

Alarm MAX 
level reached

Pre-Alarm MIN
level reached

Alarm MIN 
level reached

Under voltage,
switch off the

Over voltage,
switch of the 

No motor current
Window 62=on

Out Of Range.
This message
appears only in
window 01 (actual
load) or 03 (actual
current)

supply!

supply!

Continue

Set ANALOG OUTPUT (Window 91)
The ANALOG OUTPUT provides an analog signal of either 0-20 mA 
or 4-20 mA signal which represents the motor shaft power. The signal 
can be inverted. Full scale: rated motor power. 

Fig 12. Analog Output.

LOCK PARAMETERS (Window 04)
To avoid unintentional change of parameter settings the program-
ming can be locked by entering the code “369” in window 04. Now 
only the motor variables LOAD [01], VOLTAGE [02] and CURRENT 
[03] can be checked. Follow the same procedure to UNLOCK the 
monitor. The AutoSet button is disabled when parameters are locked. 
AutoSet via Digital Input is always active if window 81 is set to AU 
(AutoSet).

Note!
The “Lock” symbol appears in all windows.

7
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KRYOS Filter fans
Griglie di ventilazione con filtro

Lüftungsgitter mit Filter
Rejillas de ventilaciön con filtro

COMMON FEATURES
The units allow a simple and cost effective solution for 
enclosure cooling. Designed for easy clip-on mounting and 
made out of high resistance, self-extinguishing ABS UL94VO 
grade, they cover an air flow rate range from 35 m3/hr to 1100 
m3/hr. They provide an IP54 protection degree. All the fans are 
mounted on ball bearings with MTBF of 40000 hrs.

CARATTERISTICHE GENERALI
I sistemi di ventilazione garantiscono una soluzione semplice 
ed economica per la gestione della temperatura dell’armadio 
elettrico. Progettati per il montaggio facilitato a scatto, sono 
costruiti in ABS UL94VO autoestinguente ad elevata resistenza 
meccanica. Le portate d’aria vanno da 35 a 1100 m3/h grazie 
ad efficienti ventilatori su cuscinetto con una vita attesa di 
40000 ore. Il grado di protezione standard è IP54.

CARACTERÍSTICAS COMUNES
Este sistema de ventilación es una solución simple y económica 
de la gestión de la temperatura de los armarios eléctricos. Estan 
diseñados para un fácil montaje de clip a presión y construidos 
en ABS UL94VO auto-extinguibles  de elevada resistencia 
mecánica. Cubren una amplia gama de caudales desde 35 
m3/h a 1100 m3/h . Proveen un grado de protección IP54. 
Todos los ventiladores son de rodamientos con una duración 
de 40000 horas.

ALLGEMEINE MERKMALE
Die Filterlüfter erlauben eine einfache und günstige Lösung 
für Schaltschrankkühlung. Durch die Snap-In Montage sind sie 
schnell zu montieren. 
Das Material ist aus höchst resistentem, selbstverlöschenden 
ABS nach UL 94V-O.
Luftförderleistungen sind von35 bis 1100m_/h verfügbar.
Kugelgelagerte Lüfter garantieren eine Lebensdauer von 
40.000 Betriebsstunden. 
Die Schutzart ist IP54.
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UL
Self-extinguishing ABS UL94VO 
grade

UL
ABS ad alta resistenza meccanica ed 
autoestinguente (UL94 VO)

UL
Selbstlöschendem ABS (UL94 VO) 
decken 

UL
ABS de alta resistencia mecánica e 
incombustible (UL94 VO)

Ball bearings:
Ball bearing fans

Ball bearings:
Ventilatori su cuscinetti a sfera

Ball bearings:
Luefter auf Lagern

Ball bearings:
Ventiladores sobre cojinetes

ACCESSORIES - ACCESSORI - ZUBEHOR - ACCESORIOS

IP54
The unit have IP54 protection 
degree

IP54
I prodotti sono IP54

IP54
Die Artikel sind IP54

IP54
Proteccion IP54

TMF
Mechanical thermostat 0-60°C

TMF
Termostato meccanico 0-60°C

TMF
Mechanischer Thermostat 0-60°C

TMF
Termostato mecanico 0-60°C

KRYOS 

Air flow:
35/1100m3/h

Portata d’aria:
35/1100m3/h

Luftmenge:
35/1100m3/h

Caudal aire:
35/1100m3/h
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KRYOS
GKV1000

CODE - CODICE - CODE - CÓDIGO GKF10
GKV1000220
GKV10P0220

GKV1000222
GKV10P0222

GKV1000210
GKV10P0210

GKV1000211
GKV10P0211

GKV1000212
GKV10P0212

Voltage / Phase / Frequency - Tensione / Fase / Frequenza
Spannung / Phase / Frequenz - Voltaje / Fase / Frecuencia

V-ph-Hz - 230-1-50/60 115/1/50-60 12 DC 24 DC 48 DC

Height / Width / Depth - Altezza / Larghezza / Profondità
Höhe / Breite / Tiefe - Altura / Ancho / Profundidad

mm 109x109x21 109x109x59 109x109x59 109x109x59 109x109x59 109x109x59

Power absorbed - Potenza assorbit
Leistungsaufnahme - Potencia absorbida 

W/A - 13/0.10 13/0.14 2,4/0,2 2,4/0,1 2,4/0,05

Temperature limits - Limiti temperatura
Temperaturbereich - Límites temperatura

°C - -10/+70 -10/+70 -10/+70 -10/+70 -10/+70

Protection degree - Grado di protezione
Schutzgrad - Protección

IP 54 54 54 54 54 54

Noise level - Rumorosità
Geräuschpegel dB(A) - Nivel de ruido

dB(A) - 30 30 30 30 30

Fan flow GKV- Portata aria GKV
Luftmenge GKV- Caudal aire ventil GKV

m3/h - 35 35 35 35 35

Fan flow GKV+GKF10/GKF15- Portata aria GKV+GKF10/GKF15
Luftmenge GKV+GKF10/GKF15 - Caudal aire ventil GKV+GKF10/GKF15

m3/h - 24/27 24/27 24/27 24/27 24/27

Air flow direction – Senso del flusso d’aria
Richtung Luftmenge – Dirección del flujo de aire

A/P A/P A/P A/P A/P

  

0
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Performance - Resa - Leistung - Rendimento
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m3/h
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GKF10
GKF15
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KRYOS
GKV1500

12
5

125

150

15
0

12
0

12
2

7 52

0
0

10

20

30

40

50

60

70

80

90

Performance - Resa - Leistung - Rendimento

10 20 30 40 50 60 70 80

m3/h

Pa

GKF15
GKF20

CODE - CODICE - CODE - CÓDIGO GKF15
GKV1500220
GKV15P0220

GKV1500222
GKV15P0222

GKV1500210
GKV15P0210

GKV1500211
GKV15P0211

GKV1500212
GKV15P0212

Voltage / Phase / Frequency - Tensione / Fase / Frequenza
Spannung / Phase / Frequenz - Voltaje / Fase / Frecuencia

V-ph-Hz - 230-1-50/60 115/1/50-60 12 DC 24 DC 48 DC

Height / Width / Depth - Altezza / Larghezza / Profondità
Höhe / Breite / Tiefe - Altura / Ancho / Profundidad

mm 150x150x21 150x150x59 150x150x59 150x150x59 150x150x59 150x150x59

Power absorbed - Potenza assorbit
Leistungsaufnahme - Potencia absorbida 

W/A - 22/0,14 22/0,26 3,5/0,3 3,5/0,14 3,5/0,08

Temperature limits - Limiti temperatura
Temperaturbereich - Límites temperatura

°C - -10/+70 -10/+70 -10/+70 -10/+70 -10/+70

Protection degree - Grado di protezione
Schutzgrad - Protección

IP 54 54 54 54 54 54

Noise level - Rumorosità
Geräuschpegel dB(A) - Nivel de ruido

dB(A) - 45 45 45 45 45

Fan flow GKV- Portata aria GKV
Luftmenge GKV- Caudal aire ventil GKV

m3/h - 67 67 67 67 67

Fan flow GKV+GKF15/GKF20 - Portata aria GKV+GKF15/GKF20
Luftmenge GKV+GKF15/GKF20 - Caudal aire ventil GKV+GKF15/GKF20

m3/h - 50/58 50/58 50/58 50/58 50/58 

Air flow direction – Senso del flusso d’aria
Richtung Luftmenge – Dirección del flujo de aire

A/P A/P A/P A/P A/P

  

E194444

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 116 of 747



84

KRYOS
GKV2500

0
0

20

40

60

80

100

120

140

160

180

Performance - Resa - Leistung - Rendimento

20 40 60 80 100 120 140 160 180 200 220

m3/h

Pa

GKF25
GKF30

CODE - CODICE - CODE - CÓDIGO GKF25
GKV2500220
GKV25P0220

GKV2500222
GKV25P0222

GKV2500210
GKV25P0210

GKV2500211
GKV25P0211

GKV2500212
GKV25P0212

Voltage / Phase / Frequency - Tensione / Fase / Frequenza
Spannung / Phase / Frequenz - Voltaje / Fase / Frecuencia

V-ph-Hz - 230-1-50/60 115/1/50-60 12 DC 24 DC 48 DC

Height / Width / Depth - Altezza / Larghezza / Profondità
Höhe / Breite / Tiefe - Altura / Ancho / Profundidad

mm 250x250x25 250x250x109 250x250x109 250x250x109 250x250x109 250x250x109

Power absorbed - Potenza assorbit
Leistungsaufnahme - Potencia absorbida 

W/A - 30/0,23 38/0,5 14/1,2 14/0,6 14/0,0,3

Temperature limits - Limiti temperatura
Temperaturbereich - Límites temperatura

°C - -10/+70 -10/+70 -10/+70 -10/+70 -10/+70

Protection degree - Grado di protezione
Schutzgrad - Protección

IP 54 54 54 54 54 54

Noise level - Rumorosità
Geräuschpegel dB(A) - Nivel de ruido

dB(A) - 50 50 50 50 50

Fan flow GKV- Portata aria GKV
Luftmenge GKV- Caudal aire ventil GKV

m3/h - 190 190 190 190 190

Fan flow GKV+GKF25/GKF30 - Portata aria GKV+GKF25/GKF30
Luftmenge GKV+GKF25/GKF30 - Caudal aire ventil GKV+GKF25/GKF30

m3/h - 130/160 130/160 130/160 130/160 130/160

Air flow direction – Senso del flusso d’aria
Richtung Luftmenge – Dirección del flujo de aire

A/P A/P A/P A/P A/P
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BS fuse holders
FUSES PROVIDESUPERIOR SHORT

CIRCUIT PROTECTION

Front wired – bolt in
Standard fuse holders (Bolt-in)
❍ Ratings from 20 to 200 A

❍ Front (FW) or stud/front (SFW) versions

❍ Complies with BS88

Clip-in fuse holders - DIN rail mount
Fast, reliable fitting and removal of fuse links

N20FW

N32FW

N63FW

N100FW

N200FW

N20SFW

N32SFW

N63SFW

N100SFW

N200SFW

NC32SFW

NC63SFW

NC100SFW

NC200SFW

20

32

63

100

200

20

32

63

100

200

32

63

100

200

Back stud/front wired – bolt in

Back stud/front wired – bolt in

Refer Catalogue NF

Rating (A)

NNIT

NTIA

NTIA  NTIS

NTIA 1)  NTIS 1)

NOS 1)  NTCP

NTBC  NTC

NTF

NNIT

NTIA

NTIA  NTIS

NTIA 1)  NTIS 1)

NOS 1)  NTCP

NTBC  NTC

NTF

NNIT

NTIA NTIS

NOS NTIA NTIS

NTIA 1) NTIS 1)

NTFP NOS 1) NTCP 

Fuse link to suit Cat. No.

Rating (A) Fuse link to suit Cat. No.

NC32FW

NC63FW

NC100FW

NC200FW

32

63

100

200

NNIT

NTIA NTIS

NOS NTIA NTIS

NTIA 1) NTIS 1)

NTFP NOS 1) NTCP

Note: 1)  Fuses can be fitted using adaptor 100M FLK.

Front wired – clip-in – Black

Compact fuse holders (Bolt-in)
❍ New compact size

❍ Front (FW) or stud/front (SFW) versions

❍ Smaller dimensions

❍ Saves panel space

NV20FW

NV32FW

NV63FW

20

32

63

Rating (A)

NSS

NSS

NES

Fuse link to suit Cat. No.

Front wired – Clip-in – White

NV32FWW

NV63FWW

32

63

NNS

NES

SAVE PANEL SPACE SAVE

$$$ WITH NEW COMPACT

FUSE HOLDERS

NC32_

NC63_

NC100_

NC200_

Dimensions (mm)

H

87

109

118

154

W

27

31

35

54

D

50

62

72

108

Suggested Max.

cable size

10 mm2

25 mm2

50 mm2

95 mm2

N20_

N32_

N63_

N100_

N200_

Dimensions (mm)

H

87

109

118

154

193

W

27

31

35

54

70

D

50

62

72

108

149

Suggested Max.

cable size

10 mm2

10 mm2

50 mm2

70 mm2

150 mm2

Front wired – bolt in

OLD STYLE

NV20FW NV32FW NV63FW

N20FW

UP TO 30%
SMALLER
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NNIT 2

NNIT 4

NNIT 6

NNIT 10

NNIT 16

NNIT 20

NNIT 25

NNIT 32

NNIT 20M25

NNIT 20M32

NNIT 32M40

NNIT 32M50

NNIT 32M63

NTIA 2

NTIA 4

NTIA 6

NTIA 10

NTIA 16

NTIA 20

NTIA 25

NTIA 32

NTIA 32M40

NTIA 32M50

NTIA 32M63

11

Refer catalogue NFBS compact fuse links

NNS 2

NNS 4

NNS 6

NNS 10

NNS 16

NNS 20

NNS 25

NNS 32

NNS 20M25

NNS 20M32

NES 20

NES 25

NES 32

NES 40

NES 50

NES 63

2

4

6

10

16

20

25

32

20M25

20M32

20

25

32

40

50

63

Clip-in offset tags

Rating (A)

Overall
length
(mm)

Overall 
Dia. 
(mm) Cat. No. 1)

■ Complies with BS 88
■ Reduced dimensions
■ Low watts loss

60

68

14

17

BS 88 
ref.

F1

F2

NES 20

NNIT 16

NNS 2

NTIA 16

FUSES PROVIDE

SUPERIOR SHORT

CIRCUIT 

PROTECTION

Bolted pattern offset tags

Rating (A)

Fixing 
centres 
(mm)

BS 88
ref. Cat. No. 1)

2

4

6

10

16

20

25

32

20M25

20M32

32M40

32M50

32M63

2

4

6

10

16

20

25

32

32M40

32M50

32M63

Note:    1) ‘M’ in catalogue No. denotes motor starting type.

44.5

73

A1

A2
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DIN and BS fuse link selection chart

✔

160

✔

125

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

Switch-fuses

800 630 400

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

315 250 200

✔

✔

✔

✔

✔

✔

✔

160 125

✔ 1)

✔ 1)

✔ 1)

✔

✔

✔

✔

✔

✔

✔ 2)

NHP HRC fuse holders

200

✔

✔

✔

✔

315

NC (Bolt-in)

100

✔ ✔

20

✔

✔

NV (Clip-in)

63 32

Legend: ✔ Fuse links fit direct.
✔ 1) Fuses require 100MFLK adaptor, see page 11-107.
✔ 2) ‘M’ type (motor rated) NTIS not suitable for NC63_. Use NC100 fuse holder.

Fuse type

Cat. No.

Prefix

NNS_

NNIT_

NTIA_

NTIS_

NOS_

NTCP_

NTFP_

NTSL00_

NTBC_

NTC_

NTF_

NTKF_

NTSL3_

NTMF_

NTM_

NTTM_

NTLM_

Fuse type

Cat. No.

Prefix

NNS_

NES_

NNIT_

NTIA_

NTIS_

NOS_

NTCP_

NTFP_

NTBC_

NTC_

NTF_

NTKF_

✔

20

DIN Fuses

BS Fuses

✔

800

✔

630

✔

✔

Switch-fuses

400 250

Fuse type

Cat. No.

Prefix

N00_

N1_

N2_

N3_

Quick - Link
fuse reference 

guide

2063 32

630
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NHP Compact fusesFuse-link terminology

HRC
High rupturing capacity (HRC) or High breaking
capacity denotes the ability of a fuse-link to interrupt
extremely high fault currents, usually up to 80kA.

Current limiting fuse-link
A fuse-link that limits the circuit current during it’s
operation to a value much lower than the peak value
of the prospective current.  In practice, the terms HRC
and current limiting are synonymous.

Rated breaking capacity
The highest value of fault current that a fuse-link has
been tested to interrupt eg. 80kA.

Rated voltage
The maximum system voltage that the fuse-link is
designed to interrupt.  Rated voltages may be in AC,
DC, or both.

Current rating
The value of current that a fuse-link will carry
continuously without deterioration under specified
conditions.

Minimum fusing current
The minimum value of current that will cause melting
of the fuse element.

Power dissipation
The power released in a fuse-link carrying rated
current under a specified condition, usually expressed
in watts.

Time current characteristics (refer table 1)
A curve detailing the pre-arcing or operating time as a
function of prospective current.

Let through characteristics (I2t) (refer table 2)
A curve or chart showing values ‘pre-arcing’ and
‘operating’ let through energies as a function of
prospective current, I2t is proportional to energy in
Amp2 seconds.

Cut off characteristics (refer table 3)
A curve detailing the cut off current as a function of
prospective current.  Cut off current being the
maximum instantaneous value of current let through
by the fuse-link during operation.

Discrimination (refer tables 4 and 5)
Discrimination is the ability of fuse-links to operate
selectively and to disconnect only the parts of the
circuit that are subject to faults.  Discrimination can
be checked by ensuring that the time current
characteristics, including their tolerances, do not
overlap at any point and that the total let through
energy (I2t) of the downstream (or minor) fuse-link
does not exceed the pre-arcing energy (I2t) of the
upstream (or major) fuse-link at the applied system
voltage.  Discrimination is normally achieved with
the ratio of 1.6 between upstream and downstream
fuses.

Discrimination achieved

Table 4

Discrimination NOT achieved

Table 5

Typical time current curves

Table 1

Operating and pre-arcing I2t values

Table 2

Cut off characteristics

Table 3

I2t

Fuse rating
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HRC cartridge fuse-links Dimensions

NNIT

NTIA
NTIS

NTIS(M)
NOS

NTCP
NTCP(M)
NTFP
NTFP(M)

FFuussee
lliinnkk
ttyyppee

36

56

58
58

62
62
77
77

AA
mmaaxx..
mmmm

14

21

26
27

27
30
30
40

BB
mmaaxx..
mmmm

55

86

90
90

110
110
110
110

DD
mmaaxx..
mmmm

11

9

13
13

19
19
19
19

EE

mmmm
0.8

1.2

1.6
1.6

2.4
2.4
2.4
2.4

FF

mmmm
44.5

73

73
73

94
94
94
94

GG
nnoomm..
mmmm

4.8

5.5

5.5
5.5

8.7
8.7
8.7
8.7

HH

mmmm
-

7.5

-
-

-
-
10.3
10.3

JJ

mmmm

}

NTB 

NTB...M...

NTBC

NTBC...M...

NTC
NTF
NTKF
NTMF

NTKM

NTM
NTTM
NTLM

NTT
NTLT

NTXU

FFuussee
lliinnkk
ttyyppee

57

57

57

58

66
76
76
81

76

81
83
84

83
84

83

AA
mmaaxx..
mmmm

21

26

21

26

36
41
51
58

51

58
74
82

74
82

100

BB
mmaaxx..
mmmm

114

116

134

136

135
137
137
136

158

210
210
210

267
267

198

DD
mmaaxx..
mmmm

13

13

16

16

19
19
26
26

26

26
26
26

38
38

63.5

EE

mmmm
1.6

1.6

2.0

3.2

3.6
3.6
4.0
5.2

4.0

5.2
6.5
10

6.5
10

9.5

FF

mmmm
97

97

111

111

111
111
111
111

133

133/184
133/184
133/184

165
165

149

GG
nnoomm..
mmmm

7.2

7.2

8.7

8.7

8.7
8.7
8.7
8.7

8.7

10.3
10.3
10.3

10.3
10.3

14.3

HH

mmmm
11

11

16

16

16
16
16
16

16

16
16
16

16
16

19

JJ

mmmm
-

-

-

-

-
-
-
-

-

25.4
25.4
25.4

32
32

32

LL

mmmm

Dimensions (mm)

Dimensions  (mm)

NTT, NTLT, NTM,
NTTM, NTLM
types

NTXU type
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I2t characteristics BS fuses I2t data

I2t characteristics

RRaattiinngg
((aammppeerreess))

2

4

6

10

16

20

20M25

20M32

25

32

35

32M40

32M50

32M63

40

50

63

80 & 63M80

100 & 63M100

125 & 100M125

160 & 100M160

200 & 100M200

250 & 200M250

315 & 200M315

355

400 & 315M400

450

500

560

630

710

800

1000

1250

2

10

34

188

92

155

574

574

826

826

1200

2482

3305

5875

2482

3305

5875

7800

14000

30000

58500

120000

210000

270000

365000

480000

755000

1100000

1200000

1550000

1903565

3820349

7000000

12000000

2

15

52

289

211

355

1084

1561

1084

1561

2400

4416

5879

10452

4416

5879

10452

15500

28000

51000

99000

205000

360000

460000

620000

820000

1300000

1850000

2400000

3100000

2992861

6006505

1500000

20500000

II22tt
pprree--aarrcciinngg

II22tt  ttoottaall
@@  224400  vvoollttss

4

21

74

408

412

690

1809

2605

1809

2605

4100

7019

9345

16612

7019

9345

16612

26000

46000

75500

145000

300000

530000

680000

915000

1200000

1900000

2700000

4000000

5150000

4306813

8643534

16000000

30000000

II22tt  ttoottaall
@@  441155  vvoollttss
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BS fuse curvesFuse curves
 C

U
T

-O
F

F
 C

U
R

R
E

N
T

 P
E

A
K

 k
A

PROSPECTIVE CURRENT kA (R.M.S. SYMMETRICAL)

6

8

4

2

10

6

8

4

2

1

8

6

4

2

0.1 2 4 6 8 1 2 4 6 8 10 2 4 6 8
0.1

20

32

40

50

63

80

100

125

160

200
250
315
355
400
450
500
560
630

NHP Compact
BS fuses from 20
to 250 amps

NHP Compact 
BS fuses cut-off
current data from
20 to 630 amps
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Merlin Gerin Multi 9 System
Protection
Miniature Circuit Breakers

Get more  with the  world’s Power & Control specialist
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Protection

Circuit Breaker Limitation Capability

The limitation capability of a circuit breaker is that characteristic whereby
only a current less than the prospective fault current is allowed to flow under
short-circuit conditions.

This is illustrated by limitation curves which give:

" The limited peak current in relation to the
RMS value of the prospective short-circuit
current (the short-circuit current being that
current which would flow continuously in the
absence of protection equipment).

" The limited current stress in relation to the
RMS value of the prospective short-circuit
current.

" Current limiting capability. The advanced
design of the Multi-9 range provides current
limitation with far better protection than con-
ventional circuit breakers. For example, on a
6A rating with a prospective short circuit of
5000A, the current will be limited at 350A or
7%.

Installation of current limiting circuit breakers
offers several advantages:

# Better network protection
Current limiting circuit breakers considerably
reduce the undesirable effects of short-circuit
currents in an installation.

# Reduced thermal effects
Cable heating is reduced, hence longer cable
life.

# Reduced mechanical effects
Electrodynamic forces reduced, thus electri-
cal contacts are less likely to be deformed or
broken.

# Reduced electromagnetic effects
Measuring equipment situated near an elec-
trical circuit less affected.

Trip Unit Variations Circuit Breaker Marking

Curve B 
tripping:
3 to 5 times the rated
current (In);
protection of generators,
persons, very long
cables.

Curve C
tripping:
5 to 10 In;
protection of circuits,
general applications.

Curve D
tripping:
10 to 14 In;
protection of high surge
circuits, welders, trans-
formers, motors.

Curve MA
(magnetic only)
tripping: 12 In;
protection of motor
starters (+ thermal pro-
tection when combined
with contactor).

Circuit Protection

A choice of several curves
Whatever circuit has to be pro-
tected, a C60 or C120 circuit
breaker provides the perfect
solution with a suitable curve.

1. Circuit Breaker Model Number

2. Tripping Curve

3. Circuit Breaker Current Rating

4. Operating Voltage

5. Rated Breaking Capacity

6. Circuit Breaker Part Number

7. Electrical Diagram - No. of Poles

8. I2t classification

Merlin Gerin Multi 9 System
Miniature circuit breakers
Tripping curves
Markings & limitation capability

1

2
3
4
5
8

C60H
C63
415V~
10000

3

2 .... 

1

2

3

4

5

6

6 7

multi 9
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Page 1

Miniature Circuit Breakers – up to 63A

C60a – 4.5kA 2

C60N – 6kA 3

C60H – 10kA 4

C32H-DC – 10kA 18
(circuit breakers for DC applications)

electrical auxiliaires
– C60 10

accessories
– C60 16

Miniature Circuit Breakers – up to 125A

C120N – 10kA 6

C120H – 15kA 8

electrical auxiliaries
– C120 10

accessories
– C120 16

Tm Motor Mechanism

TM C60/C120 21

Page

18mm pole width

27mm pole width

For supplementary technical information, consult AUS010306

Dimensions

23
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Page 2 Schneider Electric Help Centre:  1300 369 233

protection
circuit-breakers up to 63 A

C60a circuit-breakers
4.5 kA, C curve
AS/NZS 4898 Approval No: N13634

functions

description technical data
C60a circuit-breakers

c power circuit
v voltage rating: 240 V AC
v number of cycles (O-C): 10 000
v foolproof terminal design
- moving barrier prevents incorrect cable
insertion
- cable strand centering guides ensure
correct cable positions and strand grouping
v isolation with positive contact indication
v bistable din clip, simplifies disassembly

c environment
v tropicalisation: treatment 2
(relative humidity: 95 % at 55 °C)
v connection: tunnel terminals for the
following cables:
- up to 25A : 25mm2 stranded
- 32 to 63A : 35mm2 stranded

The circuit-breakers combine the following
functions:
- protection of circuits against short-circuit
currents,
- protection of circuits against overload
currents,
- control,

- protection of persons against indirect
contact.

- C60a circuit-breakers are used in the
domestic sectors where single phase fault
levels are less than or equal to 4.5kA.

C curve
utilisation
cables feeding conventional loads.

technical data

c power circuit
v tripping curves: the magnetic trip unit
operates between 5 and 10 In
v breaking capacity
- according to AS/NZS 4898 Icu ultimate
breaking capacity (0-C0 cycle):

type  rating  catalogue width quantity
 (A)  number in mod. per box

of 9 mm
C curve C60a

1P 6 11354 2 12
10 11355 2 12
16 11356 2 12
20 11357 2 12
25 11339 2 12
32 11358 2 12
40 11359 2 12
50 11360 2 12
63 11361 2 12

1

2

catalogue numbers

11357

- isolation,

rating                 voltage breaking
 (A)                       (V) capacity

Icu (A)
1...63            240    4500
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Page 3

protection
circuit-breakers up to 63 A

C60N circuit-breakers
6kA, C curve
AS/NZS 4898  Approval No: N13634

functions

description technical data common to
C60N circuit breakers

c power circuit
v voltage rating: 240/415 V AC
- for 2P single phase 240/480V
v I2t classification: 3
v number of cycles (O-C): 20 000
v foolproof terminal design
- moving barrier prevents incorrect cable
insertion
- cable strand centering guides ensure
correct cable positions and strand grouping
v isolation with positive contact indication
v bistable din clip, simplifies disassembly

c environment
v tropicalisation: treatment 2
(relative humidity: 95 % at 55 °C)
v connection: tunnel terminals for the
following cables:
- up to 25A : 16mm2 flexible with cable end

: 25mm2 stranded
- 32 to 63A : 25mm2 flexible with cable end

: 35mm2 stranded

C curve
utilisation
cables feeding conventional loads.

technical data

c power circuit
v tripping curves: the magnetic trip units
operate between 5 and 10 In
v breaking capacity according to
AS/NZS 4898, Icu ultimate breaking capacity
(O-CO cycle):

rating type voltage breaking
capacity

(A) (V) Icu (A)

1…63 1P 240/415 6 000
2P 415...480 6 000
3P 415 6 000

The circuit-breakers combine the following
functions:
- protection of circuits against short-circuit
currents,
- protection of circuits against overload
currents,
- control,

- isolation,
- protection of persons against indirect
contact.

catalogue numbers type rating catalogue
(A) number

C curve C60N

1P 1 25797
2 25798
4 25800
6 25801
10 25802
16 25803
20 25804
25 25805
32 25806
40 25807
50 25808
63 25809

2P 1 25811
2 25812
4 25814
6 25815
10 25816
16 25817
20 25818
25 25819
32 25820
40 25821
50 25822
63 25823

3P 1 25825
2 25826
4 25828
6 25829
10 25830
16 25831
20 25832
25 25833
32 25834
40 25835
50 25836
63 25837

1

2

3

4

5

6

25804

1

2

1

2

3

4

25818

25832

Width in mod
of 9mm - 2

Width in mod
of 9mm - 4

Width in mod
of 9mm - 6
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Page 4 Schneider Electric Help Centre:  1300 369 233

protection
circuit-breakers up to 63 A

C60H circuit-breakers
10kA, B, C and D curves
AS/NZS 4898 Approval No: N13634

functions

description technical data common to
C60H circuit-breakers

c power circuit
v voltage rating: 240/415 V AC
v breaking capacity
- according to AS/NZS 4898,
Icv ultimate breaking capacity (O-CO cycle):

rating type voltage break. cap.
(A) (V) Icu (A)

1…63 1P, 2P 240/415 10 000
3P, 4P 415…480 10 000

v I2t classification: 3
v foolproof terminal design
- moving barrier prevents incorrect cable
insertion
- cable strand centering guides ensure
correct cable positions and strand grouping
v isolation with positive contact indication
v bistable din clip, simplifies disassembly
v isolation with positive contact indication:
opening is indicated by a green strip on the
device operating handle. This indicator
shows opening of all the poles
v number of cycles (O-C): 20 000

c environment
v tropicalisation: treatment 2
(relative humidity: 95 % at 55 °C)
v connection: tunnel terminals for the
following cables:
- up to 25A :16mm2 flexible with cable end;
25mm2 stranded
- 32 to 63A :25mm2 flexible with cable end;
35mm2 stranded

The circuit-breakers combine the following
functions:
- protection of circuits against short-circuit
currents,
- protection of circuits against overload
currents,
- control,

B curve
utilisation
when there are small inrush currents
(generators, long cables).

technical data

c power circuit
v tripping curve:
the magnetic trip units operate between
3 and 5 In.

C curve
utilisation
cables feeding conventional loads.

technical data

c power circuit
v tripping curve:
the magnetic trip units operate between 5
and 10 In.

D curve
utilisation
loads with a high inrush current
(motors, transformers).

technical data

c power circuit
v tripping curve:
the magnetic trip units operate between
10 and 14 In.

- isolation,
- protection of persons against indirect
contact.
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Page 5

catalogue numbers type  rating  B C D
 (A)  Curve Curve Curve

C60H

1P 1 25839 25639 25695
2 25840 25640 25696
4 25841 25642 25698
6 25842 25643 25699
10 25843 25644 25700
16 25844 25645 25701
20 25845 25646 25702
25 25846 25647 25703
32 25847 25648 25704
40 25848 25649 25705
50 25849 25651 25707
63 25850 25652 25708

2P 1 25852 25653 25709
2 25853 25654 25710
4 25854 25656 25712
6 25855 25656 25713
10 25856 25658 25714
16 25857 25659 25715
20 25858 25660 25716
25 25859 25661 25717
32 25860 25662 25718
40 25861 25663 25719
50 25862 25665 25721
63 25863 25666 25722

3P 1 25865 25667 25723
2 25866 25668 25724
4 25867 25670 25726
6 25868 25671 25727
10 25869 25672 25728
16 25870 25673 25729
20 25871 25674 25730
25 25872 25675 25731
32 25873 25676 25732
40 25874 25677 25733
50 25875 25679 25735
63 25876 25680 25736

4P 1 25878 25007 25211
2 25879 25008 25212
4 25880 25010 25214
6 25881 25011 25215
10 25882 25012 25216
16 25883 25013 25217
20 25884 25014 25218
25 25885 25015 25219
32 25886 25016 25220
40 25887 25017 25221
50 25888 25018 25222
63 25889 25019 25223

1

2

1

2

3

4

protection
circuit-breakers up to 63 A

C60H circuit-breakers
10kA, B, C and D curve
AS/NZS 4898 Approval No: N13634

1

2

3

4

5

6

7

8

1

2

3

4

5

6

25845

25871

25857

25883

Width in mod
of 9mm - 2

Width in mod
of 9mm - 4

Width in mod
of 9mm - 6

Width in mod
of 9mm - 8
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Page 6 Schneider Electric Help Centre:  1300 369 233

protection
circuit breakers up to 125A

C120N circuit-breakers
10kA, B, C curves - AS/NZS 4898
10kA, D curve AS 3947-2

function The circuit-breakers combine the following
functions:
- protection of circuits against short circuit
currents,
- protection of circuits against overload
currents,
- control,

Technical data common to C120N circuit
breakers

c power circuit
v current rating: 63 to 125 A
v voltage rating 415 V AC
v insulation voltage Ui: 500 V
v impulse withstand voltage Uimp: 6 kV
v breaking capacity:
- according to AS/NZS 4898 Icv ultimate
breaking capacity (O-CO cycle)

 type voltage breaking cap.
(V) Icu (A)

1, 2, 3, 4P 240/415 10000

v according to AS3947-2 Icu ultimate
breaking capacity (O-CO cycle)

 type voltage breaking cap.
(V) Icu (kA)

1P 240 10
415 3

2, 3, 4P 400…415 10

v mechanical durability:
- 20000 cycles (O-C)
v electrical durability:
- 63 A: 10000 cycles (O-C)
- 80…125 A: 5000 cycles (O-C)
v I2t classification: 3
v isolation with positive contact indication:
opening is indicated by a green strip on the
device operating handle. This indicator
shows opening of all the poles
v foolproof terminal design
- moving barrier prevents incorrect cable
insertion
- cable strand centering guides ensure
correct cable positions and strand grouping
v bistable din clip: simplifies disassembly
v 63 to 125A: - up to 35mm2 flexible with

cable end
- up to 50mm2  stranded

description

- isolation,
- protection of persons against indirect
contact.

B curve
utilisation
when there are small inrush currents
(generators, long cables).

technical data

c power circuit
v tripping curve:
the magnetic trip units operate between
3 and 5 In.

C curve
utilisation
cables feeding conventional loads.

technical data

c power circuit
v tripping curve:
the magnetic trip units operate between 5
and 10 In.

D curve - For industrial use only

utilisation
loads with a high inrush current
(motors, transformers).

technical data

c power circuit
v tripping curve:
the magnetic trip units operate between
10 and 14 In.

Approval No:Q00542

Approval No:Q00542
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Page 7

protection
circuit-breakers up to 125 A

C120N circuit-breakers
10kA, B, C curves - AS/NZS 4898
10kA, D curve AS 3947-2

18340

18344

1

2

31

42

catalogue numbers

18349

18355

531

642

7531

8642

type rating B C D
(A) Curve Curve Curve

B curve C120N

1P 63 18340 18356 18378
80 18341 18357 18379
100 18342 18358 18380
125 18343 18359 18381

2P 63 18344 18360 18382
80 18345 18361 18383
100 18346 18362 18384
125 18347 18363 18385

3P 63 18348 18364 18386
80 18349 18365 18387
100 18350 18367 18388
125 18351 18369 18389

4P 63 18352 18371 18390
80 18353 18372 18391
100 18354 18374 18392

1 25 18355 18377 18393

Width in mod
of 9mm - 3

Width in mod
of 9mm - 6

Width in mod
of 9mm - 9

Width in mod
of 9mm - 12
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Page 8 Schneider Electric Help Centre:  1300 369 233

protection
circuit breakers up to 125A

C120H circuit-breakers
15kA, B, C curves - AS/NZS 4898
15kA, D curve AS 3947-2

function The circuit-breakers combine the following
functions:
- protection of circuits against short circuit
currents,
- protection of circuits against overload
currents,
- control,

Technical data common to C120N circuit
breakers

c power circuit
v current rating: 10 to 125 A
v voltage rating 415 V AC
v insulation voltage Ui: 500 V
v impulse withstand voltage Uimp: 6 kV
v breaking capacity:
- according to AS/NZS 4898 Icu ultimate
breaking capacity (O-CO cycle)

 type voltage breaking cap.
(V) Icu (A)

1, 2, 3, 4P 240/415 15000

v according to AS3947-2 Icu ultimate
breaking capacity (O-CO cycle)

 type voltage breaking cap.
(V) Icu (kA)

1P 240 15
415 4.5

2, 3, 4P 400…415 15

v mechanical durability:
- 20000 cycles (O-C)
v electrical durability:
- 63 A: 10000 cycles (O-C)
- 80…125 A: 5000 cycles (O-C)
v I2t classification: 3
v isolation with positive contact indication:
opening is indicated by a green strip on the
device operating handle. This indicator
shows opening of all the poles
v foolproof terminal design
- moving barrier prevents incorrect cable
insertion
- cable strand centering guides ensure
correct cable positions and strand grouping
v bistable din clip: simplifies disassembly
v 63 to 125A: - up to 35mm2 flexible with

cable end
- up to 50mm2  stranded

description

- isolation,
- protection of persons against indirect
contact.

B curve
utilisation
when there are small inrush currents
(generators, long cables).

technical data

c power circuit
v tripping curve:
the magnetic trip units operate between
3 and 5 In.

C curve
utilisation
cables feeding conventional loads.

technical data

c power circuit
v tripping curve:
the magnetic trip units operate between 5
and 10 In.

D curve - For industrial use only

utilisation
loads with a high inrush current
(motors, transformers).

technical data

c power circuit
v tripping curve:
the magnetic trip units operate between
10 and 14 In.

Approval No:Q00542

Approval No:Q00542
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Page 9

type rating B C D
(A) Curve Curve Curve

C120H

1P 10 18394 18438 18482
16 18395 18439 18483
20 18396 18440 18484
25 18397 18441 18485
32 18398 18442 18486
40 18399 18443 18487
50 18400 18444 18488
63 18401 18445 18489
80 18402 18446 18490
100 18403 18447 18491
125 18404 18448 18492

2P 10 18405 18449 18493
16 18406 18449 18494
20 18407 18451 18495
25 18408 18452 18496
32 18409 18453 18497
40 18410 18454 18498
50 18411 18455 18499
63 18412 18456 18500
80 18413 18457 18501
100 18414 18458 18502
125 18415 18459 18503

3P 10 18416 18460 18504
16 18417 18461 18505
20 18418 18462 18506
25 18419 18463 18507
32 18420 18464 18508
40 18421 18465 18509
50 18422 18466 18510
63 18423 18466 18511
80 18424 18468 18512
100 18425 18469 18513
125 18426 18470 18514

4P 10 18427 18471 18515
16 18428 18472 18516
20 18429 18473 18517
25 18430 18474 18518
32 18431 18475 18519
40 18432 18476 18520
50 18433 18477 18521
63 18434 18478 18522
80 18435 18479 18523
100 18436 18480 18524
125 18437 18481 18525

18412

1

2

31

42

catalogue numbers

18424

18437

531

642

7531

8642

protection
circuit-breakers up to 125 A

C120H circuit-breakers
15kA, B, C curves - AS/NZS 4898
15kA, D curve AS 3947-2

18394 Width in mod
of 9mm - 3

Width in mod
of 9mm - 6

Width in mod
of 9mm - 9

Width in mod
of 9mm - 12
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Page 10 Schneider Electric Help Centre:  1300 369 233

protection

electrical auxiliaries
for C60 and C120 circuit-breakers

function They allow remote tripping or indication of
circuit-breakers, with or without a Vigi
module.

description c they are mounted on the left-hand side of
the circuit-breaker within a width limit of
54 mm

c fixed using clips (without tools) on the
left-hand side of the circuit-breaker

c compatible with Vigi modules
(adaptable on the right-hand side)

c a maximum of 3 indication auxiliaries on
the same circuit-breaker

c a maximum of 2 OF+SD/OF auxiliary
switches on the same circuit-breaker

c a maximum of 2 MX+OF or MN tripping
auxiliaries on the same circuit-breaker

c a maximum of 1 MNs or MNx or MSU
tripping auxiliary on the same
circuit-breaker.

27 mm max.

MX + OF
or MN
auxiliary

MNsssss, MNx or
MSU auxiliary

OF
auxiliary
contact

SD fault
indicating
switch

+

OF+SD/OF
auxiliary
contact

+ + + +

auxiliary combination

circuit-breaker

36 mm max.

54 mm max.
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tripping
Visualisation of tripping by means of the red
indicator on front face.

MX + OF shunt trip
Remote tripping of a circuit-breaker:
c equipped with an OF changeover switch:
- to indicate the circuit-breaker’s  position
- to carry out self-breaking allowing the
control circuit to remain energized.
Undervoltage releases
(MN, MN sssss)
Controls the tripping of a circuit-breaker
when its supply voltage drops
(threshold between 70 and 35 % of Un)
It allows for manual closing of the
circuit-breaker if its voltage exceeds 85 % of
the rated voltage
delayed MN s s s s s release
0.2 second time-delay: prevents tripping due
to brownouts or momentary voltage
decreases.
MNx release for opening pushbutton
Completely unaffected by power supply
circuit cuts, it is recommended for fail-safe
emergency stopping. Replaces the MX
“voluntary“ release equipped with its NO/NC
indicator lights.
MSU overvoltage
MSU voltage threshold release
Specially designed to monitor voltage
between the neutral and phase(s)
conductors, it cuts power supply by opening
the circuit-breaker in event of an overvoltage.
For overvoltages lasting for more than a few
seconds.

technical data
Complance with standard: AS 3947-2

v release consumption
 type voltage power

(V AC or DC) (W or VA)
MX+OF 415 V AC inrush 120

220...240 V AC inrush 50
110...130 V AC inrush 200

DC inrush 10
48 V AC inrush 22

DC inrush 12
24 V AC inrush 120

DC inrush 120
12 V AC inrush 20

DC inrush 20
MN 220...240 V AC holding 4.1

48 V AC holding 4.3
DC holding 2.0

MNs 220...240 V AC holding 4.1
MNx 230 AC inrush 50

400 AC inrush 120
MSU 230 AC inrush 50

400 AC inrush 120

remote indication
OF auxiliary switch
v changeover switch that indicates the
“open” or “closed” position of the
circuit-breaker.
v test button on the front face that allows for
the indication circuit to be verified without
operating the circuit-breaker
SD fault indicating switch
v changeover switch that indicates the ”fault
trip”  position of the circuit-breaker
v visualisation of the fault (SD) by means of
a mechanical indicator on front face.
OF+SD/OF selector switch
v double changeover switch that indicates:
v the “open” or “closed” position of the
circuit-breaker (OF)
v the “fault trip” position of the circuit-breaker
(SD).
v 2 circuits:
- upper: OF
- lower: SD or OF.
v function is selected using rotary selector
switch on the right-hand side
v the selected function is indicated on the
front face
v visualisation of the fault (SD) by means of
a red mechanical indicator on front face.

technical data
Complies with standard: AS 3947-2

v rated current of auxiliary contacts
 voltage rated current
 (V AC or DC) (A)
415 V AC 3
≤ 240 V AC 6
130 V DC 1
≤ 48 V DC 2
≤ 24 V DC 6

connection
c using screw clamp terminals for 1 or 2
cables (max. 2.5 mm2)
c visible markers near terminals.

protection

electrical auxiliaries
for C60 and C120 circuit-breakers
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 type control voltage catalogue width
(V AC) (V DC) number in mod.

of 9 mm
MX + OF shunt release

220...415 110...130 26946 2
48...130 48 26947 2
24 24 26948 2
12 12 26949 2

MSU overvoltage release

1P + N 220...240 26979 4

3P + N 380...415 26980 4

MN undervoltage release

instantaneous 220...240 26960 2
48 26961 2

48 26962 2

delayed s 220...240 26963 4

MNx release for opening pushbutton

Ph + N 220...240 26969 4

Ph to Ph 380...415 26971 4

references

26946

26963

26979

26969

C1C21214

U >

E2 NE1 L

U <

N L

U >>

D2D1

U <

E2 L1E1 L2

U <

L3L2N L1

U >>

protection

electrical auxiliaries
for C60 and C120 circuit-breakers
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 type control voltage catalogue width
(V AC) (V DC) number in mod.

of 9 mm
SD fault indicating switch

26927 1

OF auxiliary contact

26924 1

OF+SD/OF selector switch

26929 1

26927

26924

26929

14 12 11

21
91

22
94

24
92

919294

111214

protection

electrical auxiliaries
for C60 and C120 circuit-breakers
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protection

OF contact and SD switch, MX+OF, MN and MNsssss releases
for C60 and C120 circuit-breakers

application

c remote opening by circuit-breaker tripping,
of electrical lighting circuits, etc

c terminals 12 and 14 are used for indication
of the circuit-breaker OF position, at a
voltage identical to coil voltage

c indication on the front face of the tripped
function, by a red mechanical indicator.

shunt release MX + OF

C114 12
L      +

N  -

U>

C2

closed

open

or

or

connection

E1 E2 LN

U<

N

L +
-

application

c remote opening of the circuit by circuit-
breaker tripping on a voluntary order:
v emergency stop pushbutton on opening
(fail-safe)
v completely unaffected by network
fluctuations.

MNx release for emergency
stopping on opening

connection
Ph/N

or
or

Ph/Ph

E1 E2 L2L1

U<

L1

L2

L3

application

c opening of electrical circuits by
circuit-breaker tripping:
v either by emergency stopping
(mushroom head pushbutton)
v or on mains failure

c impossibility of uncontrolled restart is
particularly recommended in two cases
cases, thus guaranteeing complete safety:
v when the machine operator is confronted
with a risk of untimely restart: circular saw,
rotating machine, etc
v when it is necessary to control restart of
an installation further to a mains failure

c indication on the front face of the tripped
function, by a red mechanical indicator

c the MN coil is accepted as an emergency
stopping device by the installation standard.
However it does not indicate the OFF
position of a circuit-breaker.

undervoltage release
MN or MNs

or

or

connection

D1 D2
N

L +

-

U<
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92
24

94
22

91
21

SD

OF

14 12 11

L      +

N  -

L      +

N  -

protection

OF contact and SD switch, MX+OF, MN and MNsssss releases
for C60 and C120 circuit-breakers

application

c audible or visual indication of
circuit-breaker "open" or "closed" contact
status
v this indication can be transferred to the
front face of a cubicle or enclosure or
centralised on a control desk
v optional contact testing using the knob on
the front face, with the circuit-breaker open.

OF auxiliary contact

application

c audible or visual indication of circuit-
breaker tripped status: climatic room, lift,
ventilation, etc

c front face indication of contact status (red
mechanical indicator) and of the "fault
clearance" function
v optional resetting of indication separately
from the circuit-breaker
v optional testing of contact on front face,
with the circuit-breaker open.

SD fault indicating switch

1114 12

L      +

N  -

closed

open or
or

application

c double changeover switch:
v the top switch indicates the "open" or
"closed" status of the circuit-breaker
v the bottom switch indicates according to
user choice:
- the "open" or "closed" status (OF)
- the "tripped" status (SD)

OF + SD/OF changeover
auxiliary switch

connection

fault

normal
or
or

closed

open

or
or

or
or

fault/
closed normal/

open

9192 94

L      +

N  -

connection

connection

c front face indication of the tripped status,
by red mechanical indicator (regardless of
lateral selector switch position)
v optional testing of the bottom switch (SD
changeover) on the front face, with the
circuit-breaker open
v optional resetting of indication separately
from the circuit-breaker.

circuit-breaker OF contact position

open 11-12

closed 11-14

tripped 11-12

circuit-breaker OF contact position

open 91-94

closed 91-94

tripped 91-92

circuit-breaker OF contact position

open 11-12 21-22

closed 11-14 21-24

tripped 11-12 21-22

circuit-breaker SD switch position

open 91-94

closed 91-94

tripped 91-92
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protection

Vigi modules for C60 and C120 circuit-breakers

Common function
Adaptable toC60 & C120 circuit-breakers
to 125 A - 2, 3, 4P, the Vigi up
module ensures:
c the protection of electrical installations
against insulation faults
c the protection of persons against indirect
contact: medium sensitivities (300, 500mA)
c additional protection of persons against
direct contact: high sensitivity (30 mA)
The C60/C120 residual current device
complies
with standard EN 61009: no heat derating of
the circuit-breaker
It is equipped with a locating device that
ensures the correct rating and number of
poles
The technical data of circuit-breakers
that are combined with Vigi modules remain
unchanged and the circuit-breakers remain
compatible with indication or control
auxiliaries
AC class
Vigi module for which tripping is ensured by
sinusoidal AC currents whether they are
quickly applied or rise slowly

Instantaneous
It ensures instantaneous tripping (not
time-delayed)
Selective s
Selective s Vigi modules allow for total
vertical discrimination if:
c  upstream devices are s or delayed
c  downstream devices are instantaneous
and their sensitivity is less than IDn/2 of the
upstream device.

function

c AC class: 50/60Hz
c Minimum operating threshold for test

button
v Vigi C60 : 100VAC
v Vigi C120 :  176VAC
c AS3190, AS/NZS61009 (IEC61009)
c Connection by tunnel terminals
v Vigi C60 : up to 35mm2 stranded cables
v Vigi C120 : up to 50mm2 stranded cables
v Copper or aluminium cables (using

aluminium cable terminal).

type                   Vigi C60        Vigi C120

2P 4 7

3P 7 10

4P 7 10

combination of earth
leakage modules with
circuit-breakers

Technical data
c  the Vigi module incorporates the
residual current relay and toroid in a case.
Its earth leakage module is electro-
mechanical.
It functions without an auxiliary
power supply source and thus has a very
wide operating range
c protected against nuisance tripping due to
transient overvoltages (lightning stroke,
switchgear switching on the network, etc.)
c breaking and making capacity upon short-
circuit is equal to the breaking capacity of
the circuit-breaker
c instantaneous or selective s trip units
c reinforced electromagnetic compatibility

c remote tripping:
possible using an MX or MN release on
circuit-breaker
c connection by tunnel terminals
in mod. of 9mm
c fault indication by means of a red strip on
the resetting handle
c resetting the Vigi module, at user’s
convenience:
v either using the circuit-breaker handle
v or independently of the circuit-breaker.

description

= +

C120 residual current device C120 circuit breaker Vigi C120 module

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 144 of 747



Page 17

protection

Vigi modules for C60 and C120 circuit-breakers

type voltage sens. catalogue number
(V) (mA)

Vigi C60 type AC (≤63A)

2P 240…415 30 mA 26658
300mA 26660

3P 415 30 mA 26620
300mA 26682

4P 415 30 mA 26665
300mA 26667

2 4

T
1 3

2 4

T
1 3 5

6

2 4

T
1 3 5 7

6 8

catalogue numbers

type voltage sens. catalogue number
(V) (mA)

Vigi C120 type AC (≤125A)

2P 230…415 30 18563
300 18564
500 18565

3P 230…415 30 18566
300 18567
500 18568

4P 230…415 30 18569
300 18570
500 18571

2 4

T
1 3

2 4

T
1 3 5

6

2 4

T
1 3 5 7

6 8
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type suitable catalogue quantity
for number per box

padlocking C60 26970 2
facility C120 27145 4

C60 circuit-breaker 26981 2

Vigi C60 26982 10

C120 circuit-breaker 18527 2

terminal shield C60 1P 26975
2P 26976
3P 26975 + 26976
4P 26978

terminal shield C120 1P 18526
2P 2 x 18526
3P 3 x 18526
4P 4 x 18526

insulated sub- 19091 4
terminal

aluminium cable 27060 1
terminal

catalogue numbers

protection

accessories
for C60 and C120 circuit-breakers

26981

26976

26970

27060
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type catalogue quantity
number per box

screw connection 27053 8

rear connection 18528 2
terminal with 1P terminal shield

inter-pole barrier 27001 10

spacer 27062

marker strips 27062

label holder 27150 10
C120

replacement
wire cover C60 2P 26483 5

3P 26484 5
4P 26485 5

protection

accessories
for C60 and C120 circuit breakers

marker strips

27062

18528
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protection
circuit-breakers up to 40A

C32H-DC circuit-breakers
AS3947-2

functions The C32H-DC circuit-breakers are designed
for the protection and control of power
circuits used in DC applications
(eg; security lighting, automation, telephone
systems)

description technical data common to
C32H-DC circuit-breakers

c power circuit
v voltage rating:
single pole: 125V DC
two pole: 250V DC
v current ratings: 1 to 40 A set at 40 °C
v breaking capacity as in AS3947-2,
Icu ultimate breaking capacity
(O-CO operating cycle)

type rating voltage breaking
(A) (VDC) capacity

Icu (kA)

1P 1 to 40 A 125 10
2P 1 to 40 A 125 20

250 10

catalogue numbers type rating catalogue width quantity
(A) number in mod per box

of 9 mm
C32H-DC single pole

1 20531 2 12
2 20532 2 12
3 20533 2 12
6 20534 2 12
10 20535 2 12
16 20536 2 12
20 20537 2 12
25 20538 2 12
32 20539 2 12
40 20540 2 12

2P 1 20541 4 6
2 20542 4 6
3 20543 4 6
6 20544 4 6
10 20545 4 6
16 20546 4 6
20 20547 4 6
25 20548 4 6
32 20549 4 6
40 20550 4 6

c tripping curve: type C
the magnetic releases operate between
7 and 10 In.
v number of operating cycles:
(O-C) 10,000 at L/R ≤ 0.015 sec
v tropicalisation: treatment 2
(relative humidity 95% at 55°C)
v connection: tunnel terminals for the
following cables:
- 16mm2 flexible with cable end
- 25mm2 stranded

ccccc  It is imperative to respect the polarity
and function of the power supply.

20550

20536
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protection
circuit breakers up to 40A

C32H-DC circuit-breakers for DC applications

selecting
the circuit-breaker

The selection of a circuit-breaker most
suitable for protection of a DC installation,
depends mainly on the following criteria:

c the nominal current, which determines the
rating of the equipment

c the type of network

c the nominal voltage, which determines the
number of poles to be involved in breaking

c the maximum short-circuit current at the
point of installation, which determines the
breaking capacity

calculation
of the short-circuit current
(Isc) at the terminal
of a battery

When a short-circuit occurs at its terminals, a
battery discharges a current given by Ohm’s
law:
    

=
Vb
––
Ri

where Vb = the maximum discharge voltage
(battery 100 % charged)
and Ri = the internal resistance equivalent to
the sum of the cell resistances
(figure generally given by the manufacturer in
terms of Ampere-hour capacity of the
battery).

Isc

 ISC

Ri = 110 x 0.5 x 10–3

ISC = = 4.4 kA
240
–
55 x 10–3

As the above calculation shows, the
short-circuit current is relatively weak.

Note: if the internal resistance is not known, the
following aproximate formula can be used:
Isc = kC, where C is capacity of the battery
expressed in Ampere-hours, and k is a coefficient
close to 10 but in any case always lower than 20.

Isc

Isc

c capacity: 500 Ah

c maximum discharge voltage:
240 V (110 cells of 2.2 V)

c discharge current: 300 A

c internal resistance: 0.5 mΩ per cell

example
What is the short-circuit current at the
terminals of standing battery with the
following characteristics:
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protection
circuit breakers up to 40A

C32H-DC circuit-breakers for DC applications

recommendations
for use

The C32H-DC special DC circuit-breaker
is designed for the control and protection
of circuits up to 250 V DC with Isc ≤ 20 kA.
For higher voltages or short-circuit currents,
refer to the previous pages.

connection diagram The circuit-breaker connection diagram to be
used depends on the service voltage,
the Isc of the installation and the position of
the load:

C32H-DC 1 pole
c service voltage ≤ 125 V DC

c Isc ≤ 10 kA

C32H-DC 2 poles
c service voltage ≤ 125 V DC

c Isc ≤ 20 kA

Note :
The C32H-DC is a polarized circuit-breaker,
equipped with a permanent magnet for
satisfactory breaking of the rated current. In
accordance with the diagram to be used,
always respect the + and - polarities
indicated on the circuit-breaker.

–

–

+

1

+ 2 

load

– 1

+ 2 

load

C32H-DC 2 poles
c service voltage ≤ 250 V DC

c Isc ≤ 10 kA

–

–

+

1

2

+ 3

4

load

– 1

2

+ 3

4

load

–

–

+

1 3+

2 4

load
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function

protection

Tm motor mechanism
for C60N/H and C120N/H circuit breakers

Tm motor mechanism is used for:
c the remote control of C60/C120
circuit-breakers (with or without a Vigi
module) via a latched order,
c circuit-breaker resetting after tripping.

c Tm modules are controlled by an electrical
latched type order.

c a disconnection selector switch placed on
the front panel is used to:
v neutralise the remote control
v lock the remote controlled circuit-breaker
in the "open" position (7 mm Ø padlock not
supplied).

c a mechanical indicator shows the "open"
or "closed" status of the Tm remote control.

c reclosing after a fault:
v must be carried out in manual mode,
locally after search and clearance of the fault
v to impose manual and local resetting, an
SD auxiliary switch (ref. 26927), cabled in
series in the Tm module, prevents automatic
and remote reclosing
v remote reclosing is possible provided
regulations are complied with: resetting
takes place by opening the control circuit for
more than 1.5 s.

c auxiliaries in the C60/C120 range,
adaptable to circuit-breakers using clips
(without tools),
v instantaneous or delayed undervoltage
tripping: MN and MNs
v instantaneous shunt tripping: MX+OF
v fault trip indication: SD
v indication of the circuit-breaker's “open” or
“closed” position: OF.
c other possible control modes:v control by
an impulse and/or latched order: ACTc
v time-delayed: ACTt
v by BatiBUS network: ATB1s.

technical data

c control voltage (Uc):
230 V AC (-15 % +10 %)

c frequency: 50…60 Hz

c consumption:
v inrush:
- TmC60: 28 VA
- TmC120: 35 VA
v holding: 2 VA

c insensitive to brownouts: ≤ 0.45 s

c undervoltage behaviour:
v > 0.45 s, mechanical opening of poles
v reclosing 2 s after power is restored.

c number of cylcles (O-C) at 40 °C:
v Tm + C60: 20 000
v Tm + C120 (≤ 63 A): 10 000
v Tm + C120 (80…125 A): 5 000.

c opening time by Tm: 0.5 s

c closing time by Tm: 2 s

connection

c using tunnel terminals:
v 1 x 6 mm2 cable
v 2 x 1.5 mm2 or 2.5 mm2 cables.

weight

c 1-2P: 300 g

c 3-4P: 310 g.

Local control using the operating handle
continues to be possible, as is adaptation of
other circuit-breaker auxiliaries.

MX + OF
or MN
auxiliary

MNsssss ,MNx or
MSU auxiliary

OF
auxiliary
contact

SD fault
indicating
switch

+

Tm remote control

description

circuit-breakerOF+SD/OF
auxiliary
switch

+ + + + +
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catalogue numbers  type voltage catalogue width quantity
(v AC) number in mod. per box

of 9 mm

C60 1-2P 230 18310 7
C120 1-2P 18312 7

C60 3-4P 230 18311 7
C120 3-4P 18313 7

auto

230 V

A2

A1

SD

MX

MN

OF

auto

230 V

A2

A1

SD

MX

MN

OF

protection

Tm motor mechanism
for  C60N/H and C120N/H circuit breakers

18310

18311
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Dimensions

C60a/N/H circuit breakers Vigi C60

C120N/H  circuit breakers

C60/C120  auxiliaries

Vigi C120

27

54

81

81 45

44

73

16

5.5 5.5

6.5

7

34

Ø7
maxØ3

max

21.2

84.3

108

2P
1P

3P
4P

OFF OFF OFF OFF

108

2P 2P

3P 3-4P

4P

81 90

87

18

45

44

6354

95

73

16

5.5

OFF OFF OFF OFF

9 9 18 36

81 45

1644

5.5 73

81 45

1644

5.5 73

OF+SD/
OF

OF+SD/OFOF, SD
OF, S

MX
MN

MN   s

36

81
OFF

36

12

81
OFF OFF OFF OFF

12

20

81

20

OFF OFF

C60  accessories

C120  accessories
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Dimensions

C32H-DC  circuit breakers

102-0198

1P 2P MN
MX

MO
OF
SD

106-1097

1P, 2P 3P, 4P

C32H-DC  auxiliaries

Tm C60/C120
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Locations

Head Office:

2 Solent Circuit, Norwest Business Park, Baulkham Hills NSW 2153 Tel: (02) 9851 2800

Sales Offices:

NSW
2 Solent Circuit, Norwest Business Park, Baulkham Hills NSW 2153  Tel: (02)9851 2800  Fax: (02) 9629 8555

VIC 
77 Ricketts Road, Mt Waverley VIC 3149  Tel: (03) 9558 9876  Fax: (03) 9558 9701

SA 
Building 1A, Corbett Court, Export Park, Adelaide Airport SA 5950  Tel: (08) 8234 4388  Fax: (08) 8234 4122

WA
26 Gibberd Road, Balcatta WA 6021  Tel: (08) 9344 2727 Fax: (08) 9344 6335

QLD 
30 Graystone Street, Tingalpa QLD 4173  Tel: (07) 3890 2112  Fax: (07) 3890 2098

Regional Offices:

Albury - Tel: 0425 247 097 Fax: (02) 6059 1964 Newcastle - Tel: (02) 4952 6900 Fax: (02) 4952 9403

Ballarat - Tel: 0418 477 539  Fax: (03) 5330 4113 Orange - Tel: (02) 8813 5231  Fax: (02) 6362 1283

Cairns - Tel: 0407 257 643 Fax: (07) 4081 0972 Rockhampton - Tel: 0417 248 003  Fax: (07) 4926 8200

Darwin - Tel: 0417 660 435  Fax: (08) 8947 4498 Wollongong - Tel: 0413 433 907  Fax: (02) 4297 3970

Manufacturing Facilities

MV Transformers & Substations
Sydney Road, Benalla VIC Tel: (03) 5762 3411 Fax: (03) 5762 5113

MV Switchgear
77 Ricketts Road, Mt Waverley VIC Tel: (03) 9558 9876 Fax: (03) 9558 9600
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HELP CENTRE
Tel: 1300 369 233
Fax: 1300 369 288

Email: help@schneider.com.au

www.schneider.com.au

AUS010302

Schneider Electric 
(Australia) Pty Limited

Postal Address:
Locked bag 5500
Baulkham Hills Business Centre
NSW 2153 Australia
Tel: +61 (2) 9851 2800

As standards, specifications and designs change
from time to time, please ask for confirmation of
the information given in this publication.

Publishing: Schneider Electric
Design, production: The Graphic Shop
Photos: Schneider Electric
Printing: TBA
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS630b to 1600
(fixed version)

E
59

22
4

I
push ON

O OFF

discharged

0 1 2 5 3

O
push OFF

I on

tripped

reset

0 OFF

tripped

reset

I on

tripped

reset

0 OFF

Auxiliary contact

Vertical connection
adapter

Sealable terminal
shield

Voltage release

Terminal extension for
cables with lugs

Connection kit
for connectors

Manual control with
front connection

Connection kit
for connectors

Spreader

Escutcheon

Sealable terminal
shield

Extended rotary
handle

Direct rotary
handle

Communications
module

Spreader

Interphase barriers

Rear connectors

Manual control with
rear connection

Electrical control with
mixed connection

Phase
barriers
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Compact NS630 to 1600
(withdrawable version)

E
59

22
5

I
push ON

O OFF

discharged

0 1 2 5 3

O
push OFF

tripped

reset

I on

tripped

reset

0 OFF

I on

tripped

reset

0 OFF

Chassis with front or
rear connection

Spreader

Interphase barriers

Rear connectors

Manual operation

Electrical operation

Vertical connection
adapter

Terminal extention for
cables with lugs

Spreader

Escutcheon

Auxiliary contact

Voltage release

Extended rotary
handle

Direct rotary
handle

Communications
module

Transparent cover
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Functions and
characteristics

Installation

Fixed configuration
Compact NS630b to 1600 circuit breakers may be installed vertically, horizontally
or flat on their back.

Withdrawable configuration
Compact NS630b to 1600 circuit breakers should be installed vertically only.

Withdrawable Compact NS800H

Mounting on a backplate

E
59

22
8A

Electrical and mechanical
accessories
Compact NS630b to 1600

Mounting on railsMounting on a backplate

E
59

22
7A

E
59

22
6A

The withdrawable configuration makes it
possible to:
b extract and/or rapidly replace the circuit
breaker without having to touch
connections;
b allow for the addition of future circuits at
a later date.

Rear mounting on rails

E
59
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9A

Device on mounting plate

E
59
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0

Device on rails

E
59

23
1

Fixed Compact NS800H

E
59

28
1A

E
59

27
8

E
45
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6

P
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1

2

8

10

9

7

5

6

4

3

The multifunctional chassis for Compact NS630b to 1600 devices is particularly
suited for incoming circuit breakers. Features include:
b device connection and disconnection through a door, using a crank that can be
stored in the chassis
b three positions (connected, test and disconnected) that are indicated:
v locally by a position indicator
v remotely by carriage switches (3 for the connected position, 2 for the
disconnected position and 1 for the test position)
b circuit-breaker ON/OFF commands through a switchboard front panel.

Locking
There are extensive locking possibilities:
b chassis locking in connected, disconnected and test positions using three
padlocks and two keylocks, on the switchboard front panel
b door interlock (inhibits door opening with breaker in connected position)
b racking interlock (inhibits racking with door open)
b locking in each of the connected, disconnected and test positions during device
connection or disconnection. Continuation to the next position requires pressing a
release button to free the crank.

Other safety function
Mismatch protection ensures that a circuit breaker is installed only in a chassis with
compatible characteristics.

Connected Test Disconnected Removed

E
59

23
2AThe device may be in one of four positions

on the chassis:
b connected position. The power circuits
and auxiliary contacts are all connected
b test position. The power circuits are
disconnected. The auxiliary contacts are
still connected and the device can be
operated electrically
b disconnected position. The power circuits
and auxiliary contacts are all disconnected,
however the device is still mounted on the
chassis. It can be operated manually (ON,
OFF, "push to trip").
b removed position. All circuits are
disconnected. The device simply rests on
the chassis rails and can be removed.

1 mismatch protection
2 door interlock
3 racking interlock
4 keylock locking
5 padlock locking
6 position indicator
7 chassis front plate (accessible with cubicle door closed)
8 crank entry
9 reset button
10 crank storage

E
59

26
7A
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS630b to 1600 (cont.)

Types of connection

Front connection

Rear connection
Horizontal Vertical

Simply turn a horizontal rear connector 90° to make it a vertical connector.

Combination of front and rear connections

Compact NS630b to 1600 fixed and
withdrawable devices can be connected
using:
b horizontal or vertical rear connections
b front connections
b mixed connections
b a combination of front and rear
connections.

E
59

23
3A

E
59

23
4A

E
59

23
6

E
59

23
7

E
59

23
5

Note.
Compact circuit breakers can be connected indifferently with
bare-copper, tinned-copper and tinned-aluminium
conductors, requiring no particular treatment.
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Connections

Accessories

To ensure performance and isolation,
depending on the type of circuit breaker
(N, H, L, LB) and type of connection,
certain isolation accessories are
mandatory.
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D
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D
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D
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D
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D
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D
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D
B
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68

D
B
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61

D
B
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61

Type of accessories Compact NS630b to NS1600
Fixed Withdrawable
Front connection (except LB) Rear connection Front connection Rear connection

Vertical-connection adapters

Set of bare-cable connectors
and terminal shields
for ratings y 1250 A

(except L)
Cable lug adapters

Interphase barriers

(1) (2) (1) (1)

Spreaders

Connection shield

Safety shutters with locking
by padlocks (IP20)

(standard)
Arc chute screen

(1) (2)

(1) Mandatory for voltages u 500 V unless using the bare-cable connector + terminal shield kit.
(2) Mandatory for fixed front-connected circuit breakers with vertical-connection adapters oriented towards the front.
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS630b to 1600 (cont.)

Bars
Fixed, front-connection Compact NS630b to 1600
devices are equipped with terminals comprising
captive screws for direct connection of bars.
Other connection possibilities for bars include vertical-
connection adapters for edgewise bars and spreaders
to increase the pole pitch to 95 mm.
If the vertical connection adapters are front oriented,
then it is mandatory to install the arc chute screen in
order to comply with the safety clearances.

Bare cables (except L)
Special sets of connectors and terminal shields may
be used to connect up to four 240 mm2 copper or
aluminium cables for each phase. Bare cable
connection is possible for ratings up to and including
1250 A.

Cables with lugs
Cable lug adapters are combined with the vertical-
connection adapters.

One to four cables with crimped lugs (y 300 mm2) may
be connected.

To ensure stability, spacers must be positioned
between the terminal extensions.

If the cable lug adapters are installed over the top of
the arc chute chambers, then it is mandatory to install
the arc chute screen in order to comply with the safety
clearances.

Front connection of fixed devices (except LB)

Vertical-connection adapters

Spreaders.

E
46

42
6A

E
59

23
8A

E
59

24
0A

E
54

45
7

E
46

88
7A

4-cable connectors

Cable lug adapters
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E
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0

E
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46
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42
7A
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E
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E
70

75
1
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Rear connection of fixed devices

E
46

43
1A

E
59
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9A

E
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25
0A

E
46

42
7A

E
54

45
6

Bars
Fixed, rear-connection Compact NS630b to 1600
devices equipped with horizontal or vertical connectors
may be directly connected to flat or edgewise bars,
depending on the position of the connectors.
Spreaders are available to increase the pole pitch to
95 mm.

Cables with lugs
Cable lug adapters enable connection of one to four
cables with crimped lugs (y 300 mm2).

To ensure stability, spacers must be positioned
between the terminal extensions.

E
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25
7A

E
59

24
8A

E
54

54
0

E
59

24
7A

E
59

23
6

Spreaders.

Cable lug adapters
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS630b to 1600 (cont.)

Front connection of withdrawable devices

Bars
E

54
54

0

Vertical-connection adapters

Spreaders

E
46

42
7A

Cable lug adapters

E
59

25
5A

E
59

25
3A

Withdrawable, front-connection Compact NS630b to
1600 devices are suitable for direct connection of bars.
Other connection possibilities for bars include vertical-
connection adapters for edgewise bars and spreaders
to increase the pole pitch to 95 mm.

Cables with lugs
Cable lug adapters enable connection of one to four
cables with crimped lugs (y 300 mm2).

To ensure stability, spacers must be positioned
between the terminal extensions.
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0

p118-136.pm6 18/07/06, 9:20126

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 166 of 747



127

Rear connection of withdrawable devices

Bars
Withdrawable, rear-connection Compact NS630b to
1600 devices equipped with horizontal or vertical
connectors may be directly connected to flat or edge-
wise bars, depending on the position of the connectors.
Spreaders are available to increase the pole pitch to
95 mm.

Cables with lugs
Cable lug adapters enable connection of one to four
cables with crimped lugs (y 300 mm2).

To ensure stability, spacers must be positioned
between the terminal extensions.

Cable lug adapters
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E
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E
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Spreaders
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E
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS630b to 1600 (cont.)

Insulation of live parts

Connection shield

Compact NS equipped with connection shield

E
59

26
3A

E
59

26
5A

Safety shutters

Connection shield
Mounted on fixed, front-connection devices, this shield
insulates power-connection points, particularly when
cables with lugs are used

Interphase barriers
These barriers are flexible insulated partitions used to
reinforce isolation of connection points in installations
with busbars, whether insulated or not.
Barriers are installed vertically between front or rear
connection terminals.

They are mandatory for voltages u 500 V for both
fixed and withdrawable products and for L and LB
types, whatever the voltage.

Safety shutters
Mounted on the chassis, the safety shutters
automatically block access to the disconnecting
contact cluster when the device is in the disconnected
or test positions (degree of protection IP20). When the
device is removed from its chassis, no live parts are
accessible.

The shutters can be padlocked (padlock not supplied)
to:
b prevent connection of the device
b lock the shutters in the closed position.

E
45

19
0

E
59

26
4A

Interphase barriers for
withdrawable device, rear
connection

E
79

05
6

Interphase barriers for fixed
device, front connection

E
79

05
7

Interphase barriers for fixed
device, rear connection
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Connection of electrical auxiliaries

Fixed devices
Connections are made directly to the auxiliaries once the front has been removed.
Wires exit the circuit breaker through a knock-out in the top.

Withdrawable devices
Auxiliary circuits are connected to terminal blocks located in the top part of the
chassis.
The auxiliary terminal block is made up of a fixed and moving part. The two parts
are in contact when the device is in the test and connected positions.

Manually operated device

Electrically operated device

Withdrawable device

OF1

OF2

OF3

SD

COM

C
A

F
1

C
A

F
2

C
A

O
1

C
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2

S
D

E MN
or
MX

rotary handle

E
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E
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S
D
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O
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O
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O
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ou
MXCOM

S
D
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E
59

28
4A

E
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS630b to 1600 (cont.)

Carriage switches for connected (CE), disconnected (CD) and
test (CT) positions

05
64

56

Indication contacts

Contacts installed in the device
Changeover contacts are used to remote circuit-breaker status information and can
thus be used for indications, electrical locking, relaying, etc.
They comply with the IEC 60947-5 international recommendation.

Functions
b OF (ON/OFF) - indicates the position of the main circuit breaker contacts
b SD (trip indication) - indicates that the circuit breaker has tripped due to:
v an overload
v a short-circuit
v an earth-leakage fault.
v operation of a voltage release
v operation of the "push to trip" button
v disconnection when the device is ON.
Returns to de-energised state when the circuit breaker is reset.
b SDE (fault indication) - indicates that the circuit breaker has tripped due to:
v an overload
v a short-circuit
v an earth-leakage fault.
Returns to de-energised state when the circuit breaker is reset.
b CAF / CAO (early-make or early-break function) - indicates the position of the
rotary handle. Used in particular for advanced opening of safety trip devices (early
break) or to energise a control device prior to circuit-breaker closing (early make).

Installation
b OF, SD and SDE functions - a single type of contact provides all these different
indication functions, depending on where it is inserted in the device. The contacts
clip into slots behind the front cover of the circuit breaker
b CAF / CAO function - the contact fits into the rotary-handle unit (direct or
extended).

Electrical characteristics of the OF/SD/SDE/CAF/CAO auxiliary contacts

Contacts Standard Low level
Rated thermal current (A) 6 5
Minimum load 100 mA at 24 V 1 mA at 4 V DC
Utilisation cat. (IEC 60947-5-1) AC12 AC15 DC12 DC14 AC12 AC15 DC12 DC14
Operational 24 V 6 6 6 1 5 3 5 1
current (A) 48 V 6 6 2.5 0.2 5 3 2.5 0.2

110 V 6 5 0.6 0.05 5 2.5 0.6 0.05
220/240 V 6 4 - - 5 2 - -
250 V - - 0.3 0.03 5 - 0.3 0.03
380/440 V 6 2 - - 5 1.5 - -
480 V 6 1.5 - - 5 1 - -
660/690 V 6 0.1 - - - - - -

Connected, disconnected, test position carriage switches
A single type of changeover contact can be mounted optionally on the chassis to
indicate, depending on the slot where it is installed:
b the connected (CE) position
b the disconnected (CD) position. This position is indicated when the required
clearance for isolation of the power and auxiliary circuits is reached
b the test (CT) position. In this position, the power circuits are disconnected and
the auxiliary circuits are connected.

Installation
b contacts for the connected (CE), disconnected (CD) and test (CT) positions clip
into the upper front section of the chassis.

Electrical characteristics of the CE/CD/CT auxiliary contacts

Contacts Standard Low level
Rated thermal current (A) 8 5
Minimum load 100 mA at 24 V 2 mA at 15 V DC
Utilisation cat. (IEC 60947-5-1) AC12 AC15 DC12 DC14 AC12 AC15 DC12 DC14
Operational 24 V 8 6 2.5 1 5 3 5 1
current (A) 48 V 8 6 2.5 0.2 5 3 2.5 0.2

110 V 8 5 0.8 0.05 5 2.5 0.8 0.05
220/240 V 8 4 - - 5 2 - -
250 V - - 0.3 0.03 5 - 0.3 0.03
380/440 V 8 3 - - 5 1.5 - -
660/690 V 6 0.1 - - - - - -

04
43

14

OF, SD and SDE changeover contacts

All the auxiliary contacts opposite are also available
in "low-level" versions capable of switching very low
loads (e.g. for the control of PLCs or electronic
circuits).
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Compact NS with an extended rotary handle

Compact NS with a direct rotary handle

Rotary handles
There are two types of rotary handle:
b direct rotary handle
b extended rotary handle.

There are two models:
b standard with a black handle
b VDE with a red handle and yellow front for machine-tool control.

Direct rotary handle
Degree of protection IP40, IK07.
The direct rotary handle maintains:
b visibility of and access to trip unit settings
b suitability for isolation
b indication of the three positions O (OFF), I (ON) and tripped
b access to the "push to trip" button
b circuit breaker locking capability in the OFF position by one to three padlocks,
shackle diameter 5 to 8 mm (not supplied).

It replaces the circuit-breaker front cover.

Accessories transform the standard direct rotary handle for the following situations:
b motor control centre (MCC) switchboards:
v door opening disabled when the circuit breaker is ON;
v circuit-breaker closing is disabled if the door is open;
b a higher degree of protection (IP43, IK07)
b machine-tool control, complying with CNOMO E03.81.501, IP54, IK07.

Extended rotary handle
Degree of protection IP55, IK07.

This handle makes it possible to operate circuit breakers installed at the back of
switchboards, from the switchboard front.

It maintains:
b suitability for isolation
b indication of the three positions O (OFF), I (ON) and tripped
b access to trip unit settings, when the switchboard door is open
b circuit breaker locking capability in the OFF position by one to three padlocks,
shackle diameter 5 to 8 mm (not supplied).

The door cannot be opened if the circuit breaker is ON or locked.

The extended rotary handle is made up of:
b a unit that replaces the front cover of the circuit breaker (secured by screws)
b an assembly (handle and front plate) on the door that is always secured in the
same position, whether the circuit breaker is installed vertically or horizontally
b an extension shaft that must be adjusted to the distance. The min/max distance
between the back of circuit breaker and door is 218/605 mm.
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E
45
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1
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS630b to 1600 (cont.)

opening
order

D2

D1

MN

Manually operated circuit breakers may be
equipped with an MX shunt release, an MN
undervoltage release or a delayed
undervoltage release (MN + delay unit).
Electrically operated circuit breakers are
equipped as standard with a remote-
operating mechanism to remotely open or
close the circuit breaker. An MX shunt
release or an MN undervoltage release
(instantaneous or delayed) may be added.
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21 MX voltage release

MN

D2

D1

10 12

3 6

delayed
opening
order

instantaneous
opening
order

delay
unit

C2

C1

MX

opening
order
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E
46

55
3A

E
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Remote tripping
This function opens the circuit breaker via an electrical order. It is made up of:
b a shunt release (2nd MX)
b or an undervoltage release (MN)
b or a delayed undervoltage release (MN + delay unit).
These releases (2nd MX or MN) cannot be operated by the communication bus.
The delay unit, installed outside the circuit breaker, may be disabled by an
emergency OFF button to obtain instantaneous opening of the circuit breaker.

Wiring diagram for the remote-tripping function

Voltage releases (2nd MX)
When energised, the 2nd MX voltage release instantaneously opens the circuit
breaker. A continuous supply of power to the 2nd MX locks the circuit breaker in the
OFF position.

Characteristics
Power supply V AC 50/60 Hz 24 - 48 - 100/130 - 200/250 - 277 - 380/480

V DC 12 - 24/30 - 48/60 - 100/130 - 200/250
Operating threshold 0.7 to 1.1 Un
Permanent locking function 0.85 to 1.1 Un
Consumption (VA or W) pick-up: 200 (200 ms) hold: 4.5
Circuit-breaker response 50 ms ±10
time at Un

Instantaneous voltage releases (MN)
The MN release instantaneously opens the circuit breaker when its supply voltage
drops to a value between 35 % and 70 % of its rated voltage. If there is no supply
on the release, it is impossible to close the circuit breaker, either manually or
electrically. Any attempt to close the circuit breaker has no effect on the main
contacts. Circuit-breaker closing is enabled again when the supply voltage of the
release returns to 85 % of its rated value.

Characteristics
Power supply V AC 50/60 Hz 24 - 48 - 100/130 - 200/250 - 380/480

V DC 24/30 - 48/60 - 100/130 - 200/250
Operating opening 0.35 to 0.7 Un
threshold closing 0.85 Un
Consumption (VA or W) pick-up: 200 (200 ms) hold: 4.5
MN consumption pick-up: 400 (200 ms) hold: 4.5
with delay unit (VA or W)
Circuit-breaker response 90 ms ±5
time at Un

MN delay units
To eliminate circuit-breaker nuisance tripping during short voltage dips, operation of
the MN release can be delayed. This function is achieved by adding an external
delay unit in the MN voltage-release circuit. Two versions are available, adjustable
and non-adjustable.

Characteristics
Power supply non-adjustable 100/130 - 200/250
V AC 50-60 Hz /DC adjustable 48/60 - 100/130 - 200/250 - 380/480
Operating threshold opening 0.35 to 0.7 Un

closing 0.85 Un
Consumption of delay pick-up: 200 (200 ms) hold: 4.5
unit alone (VA or W)
Circuit-breaker response non-adjustable 0.25 s
time at Un adjustable 0.5 s - 0.9 s - 1.5 s - 3 s
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Electrically operated circuit breaker
The motor mechanism module is used to remotely open and close the circuit
breaker. It is made up of a spring-charging motor equipped with an opening release
and a closing release.

An electrical operation function is generally combined with:
b device ON/OFF indication (OF)
b "fault-trip" indication (SDE).

Motor mechanism module
Power supply V AC 50/60 Hz 48/60 - 100/130 - 200/240 - 277- 380/415

V DC 24/30 - 48/60 - 100/125 - 200/250
Operating threshold 0.85 to 1.1 Un
Consumption (VA or W) 180
Motor overcurrent 2 to 3 In for 0.1 second
Charging time maximum 4 seconds
Operating frequency maximum 3 cycles per minute

Electrical closing order
The release remotely closes the circuit breaker if the spring mechanism is charged.
Release electrical characteristics are identical to those of an MX release (see
above), the operating threshold is from 0.85 to 1.1 Un and the circuit-breaker
response time at Un is 60 ms ±10.
The Compact NS electrical operation function can be used to implement a synchro-
coupling system.

Electrical opening order
The release instantaneously opens the circuit breaker when energised. The supply
can be impulse-type or maintained.
Release electrical characteristics are identical to those of an MX release (see
above).Electrically operated Compact NS circuit breaker

Electrically operated circuit breakers are
equipped as standard with a motor
mechanism module.
Two solutions are available for electrical
operation:
b a point-to-point solution
b a bus solution with the COM
communication option.
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closedopenfaultclosing
order

opening
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motor
mechanism
module
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In the event of simultaneous opening and closing orders, the
mechanism discharges without any movement of the main
contacts.
In the event of maintained opening and closing orders, the
standard electrical operation solution provides an anti-
pumping function by blocking the main contacts in open
position.
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Wiring diagram of a point-to-point electrical operation solutionWiring diagram of a bus-type electrical operation
solution
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Functions and
characteristics

Toggle locked by removable
padlocking deviceE

45
19

4
E

45
15

9

Locking on manually operated devices
Locking in the OFF position guarantees isolation as per IEC 60947-2.
Padlocking systems can receive up to three padlocks with shackle diameters
ranging from 5 to 8 mm (padlocks not supplied).

Control device Function Means Required
accessories

Toggle lock in OFF position padlock removable device
lock in OFF or ON padlock fixed device
position

Direct rotary handle lock in padlock
b OFF position keylock locking
b OFF or ON position device + keylock

CNOMO direct rotary handle lock in padlock
b OFF position keylock locking
b OFF or ON position device + keylock

Extended rotary handle lock in OFF position, padlock
door opening prevented keylock keylock

Locking in ON position does not prevent the device from tripping in the event of a
fault or remote tripping order.

Locking on electrically operated devices

Pushbutton locking
The transparent cover blocks access to the pushbuttons used to open and close
the device.
It is possible to independently lock the opening OFF button and the closing ON
button.

The pushbuttons may be locked using either:
b three padlocks (not supplied)
b lead seal
b two screws.

Device locking in the OFF position
The circuit breaker is locked in the OFF position by physically maintaining the
opening pushbutton pressed down:
b using padlocks in standard (one to three padlocks, not supplied)
b using a keylock (supplied).

Keys may be removed only when locking is effective (Profalux or Ronis type locks).
The keylocks are available in any of the following configurations:
b one keylock
b one keylock mounted on the device + one identical keylock supplied separately
for interlocking with another device.

A locking kit (without lock) is available for installation of a keylock (Ronis, Profalux,
Kirk or Castell).

Electrical and mechanical
accessories
Compact NS630b to 1600 (cont.)

Rotary handle locked by a
keylock

Pushbutton locking using a
padlock

Access to pushbuttons
protected by transparent
cover

OFF position locking using a
keylock and padlocks
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1 reset of mechanical
trip indicator

2 OFF pushbutton
3 OFF position locking
4 ON pushbutton
5 springs charged indication
6 pushbutton locking
7 contact position indication
8 operation counter

E
59

43
6A

I
push ON

O OFF

discharged

0 1 2 5 3

O
push OFF

2

8

7

6

5

3

1
4

OFF position locking using
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Chassis locking

Disconnected position locking
Mounted on the chassis and accessible with the door closed, these devices lock
the circuit breaker in the disconnected position in two manners:
b using padlocks (standard), up to three padlocks (not supplied)
b using keylocks (optional), one or two different keylocks are available.

Profalux and Ronis keylocks are available in different options:
b one keylock
b one keylock mounted on the device + one identical keylock supplied separately,
using the same key, for interlocking with another device
b one (or two) keylocks mounted on the device + one (or two) identical keylocks
supplied separately, for interlocking with another device.

A locking kit (without locks) is available for installation of one or two keylocks
(Ronis, Profalux, Kirk or Castell).

Connected, disconnected and test position locking
The connected, disconnected and test positions are shown by an indicator.
The racking crank blocks when the exact position is obtained.
A release button is used to free it.

On request, the disconnected position locking system may be modified to lock the
circuit breaker in any of the three positions, connected, disconnected and test.

Door interlock
Mounted on the right or left-hand side of the chassis, this device inhibits opening of
the cubicle door when the circuit breaker is in connected or test position. It the
breaker is put in the connected position with the door open, the door may be closed
without having to disconnect the circuit breaker.

Racking interlock
This device prevents insertion of the crank when the cubicle door is open (device
cannot be connected).

Mismatch protection
Mismatch protection ensures that a circuit breaker is installed only in a chassis with
compatible characteristics. It is made up of two parts (one on the chassis and one
on the circuit breaker) offering twenty different combinations that the user may
select.
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3

1 mismatch protection
2 door interlock
3 racking interlock
4 keylock locking
5 padlock locking
6 position indicator
7 chassis front plate

(accessible with cubicle
door closed)

8 crank entry
9 reset button
10 crank storage
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Door interlock

Racking interlock
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Functions and
characteristics

Other accessories

Auxiliary terminal shield (CB)
Optional equipment mounted on the chassis, the shield prevents access to the
terminal block of the electrical auxiliaries.

Operation counter (CDM)
The operation counter sums the number of operating cycles and is visible on the
front panel. It is compatible with electrically operated devices.

Escutcheon (CDP)
Optional equipment mounted on the door of the cubicle, the escutcheon increases
the degree of protection to IP40. It is available in fixed and withdrawable versions.

Transparent cover (CCP) for escutcheon
Optional equipment mounted on the escutcheon, the cover is hinged and secured
by a screw. It increases the degree of protection to IP54 and the degree of
protection against mechanical impacts to IK10. It may be used for withdrawable
devices only.

Blanking plate (OP) for escutcheon
Used with the escutcheon, this option closes off the door cutout of a cubicle not yet
equipped with a device. It may be used with the escutcheon for both fixed and
withdrawable devices.

Electrical and mechanical
accessories
Compact NS630b to 1600 (cont.)
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Auxiliary terminal shield

Operation counter

Escutcheon

Transparent cover
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Electrical and mechanical
accessories
Compact NS1600b to 3200
(fixed version)

OFF

OFF

OFF

OFF
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS1600b to 3200 (cont.)

Installation

Fixed circuit breakers
Compact NS1600b to 3200 circuit breakers should be installed vertically only.

Connection

Front connection
NS1600 to 2500 NS3200

Bars
Bars may be directly connected to the terminals of Compact NS1600b to 3200
circuit breakers.

NS1600b to 2500

NS1600b to 2500 with connection for vertical-connection adapters or NS3200

Mounting on rails
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Fixed Compact NS
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Indication contacts

Contacts installed in the device
Changeover contacts are used to remote circuit-breaker status information and can
thus be used for indications, electrical locking, relaying, etc.
They comply with the IEC 60947-5 international recommendation.
Functions
b OF (ON/OFF) - indicates the position of the main circuit breaker contacts
b SD (trip indication) - indicates that the circuit breaker has tripped due to:
v an overload
v a short-circuit
v an earth-leakage fault
v operation of a voltage release
v operation of the "push to trip" button
Returns to de-energised state when the circuit breaker is reset.
b SDE (fault indication) - indicates that the circuit breaker has tripped due to:
v an overload
v a short-circuit
v an earth-leakage fault.
Returns to de-energised state when the circuit breaker is reset.
Installation
b OF, SD and SDE functions - a single type of contact provides all these different
indication functions, depending on the position where it is inserted in the device.
The contacts clip into slots behind the front cover of the circuit breaker.

Electrical characteristics of the OF/SD/SDE auxiliary contacts

Contacts Standard Low level
Rated thermal current (A) 6 5
Minimum load 100 mA at 24 V 1 mA at 4 V DC
Utilisation cat. (IEC 60947-5-1) AC12 AC15 DC12 DC14 AC12 AC15 DC12 DC14
Operational 24 V 6 6 6 1 5 3 5 1
current (A) 48 V 6 6 2.5 0.2 5 3 2.5 0.2

110 V 6 5 0.6 0.05 5 2.5 0.6 0.05
220/240 V 6 4 - - 5 2 - -
250 V - - 0.3 0.03 5 - 0.3 0.03
380/440 V 6 2 - - 5 1.5 - -
480 V 6 1.5 - - 5 1 - -
660/690 V 6 0.1 - - - - - -

04
43

14

OF, SD and SDE changeover contacts

All the auxiliary contacts opposite are also available
in "low-level" versions capable of switching very low
loads (e.g. for the control of PLCs or electronic
circuits).
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS1600b to 3200 (cont.)

Compact NS1600b to 3200 circuit breakers
may be equipped with an MX shunt release,
an MN undervoltage release or a delayed
undervoltage release (MN + delay unit).

opening
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Remote tripping
This function opens the circuit breaker via an electrical order. It is made up of:
b a shunt release (2nd MX)
b or an undervoltage release (MN)
b or a delayed undervoltage release (MN + delay unit).
These releases (2nd MX or MN) cannot be operated by the communication bus.
The delay unit, installed outside the circuit breaker, may be disabled by an
emergency OFF button to obtain instantaneous opening of the circuit breaker.

Wiring diagram for the remote-tripping function

Voltage releases (2nd MX)
When energised, the 2nd MX voltage release instantaneously opens the circuit
breaker. A continuous supply of power to the 2nd MX locks the circuit breaker in the
OFF position.

Characteristics
Power supply V AC 50/60 Hz 24 - 48 - 100/130 - 200/250 - 277 - 380/480

V DC 12 - 24/30 - 48/60 - 100/130 - 200/250
Operating threshold 0.7 to 1.1 Un
Permanent locking function 0.85 to 1.1 Un
Consumption (VA or W) pick-up: 200 (200 ms) hold: 4.5
Circuit-breaker response 50 ms ±10
time at Un

Instantaneous voltage releases (MN)
The MN release instantaneously opens the circuit breaker when its supply voltage
drops to a value between 35 % and 70 % of its rated voltage. If there is no supply
on the release, it is impossible to close the circuit breaker, either manually or
electrically. Any attempt to close the circuit breaker has no effect on the main
contacts. Circuit-breaker closing is enabled again when the supply voltage of the
release returns to 85 % of its rated value.

Characteristics
Power supply V AC 50/60 Hz 24 - 48 - 100/130 - 200/250 - 380/480

V DC 24/30 - 48/60 - 100/130 - 200/250
Operating opening 0.35 to 0.7 Un
threshold closing 0.85 Un
Consumption (VA or W) pick-up: 200 (200 ms) hold: 4.5
MN consumption pick-up: 400 (200 ms) hold: 4.5
with delay unit (VA or W)
Circuit-breaker response 90 ms ±5
time at Un

MN delay units
To eliminate circuit-breaker nuisance tripping during short voltage dips, operation of
the MN release can be delayed. This function is achieved by adding an external
delay unit in the MN voltage-release circuit. Two versions are available, adjustable
and non-adjustable.

Characteristics
Power supply non-adjustable 100/130 - 200/250
V AC 50-60 Hz /DC adjustable 48/60 - 100/130 - 200/250 - 380/480
Operating threshold opening 0.35 to 0.7 Un

closing 0.85 Un
Consumption of delay pick-up: 200 (200 ms) hold: 4.5
unit alone (VA or W)
Circuit-breaker response non-adjustable 0.25 s
time at Un adjustable 0.5 s - 0.9 s - 1.5 s - 3 s
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Device locking
Locking in the OFF position guarantees isolation as per IEC 60947-2.
Padlocking systems can receive up to three padlocks with shackle diameters
ranging from 5 to 8 mm (padlocks not supplied).

Control device Function Means Required
accessories

Toggle lock in OFF position padlock removable device
lock in OFF or ON padlock fixed device
position

Interphase barriers
These barriers are flexible insulated partitions used to reinforce isolation of
connection points in installations with busbars, whether insulated or not.

Barriers are installed vertically between front connection terminals.

Escutcheon (CDP)
Optional equipment mounted on the door of the cubicle, the escutcheon increases
the degree of protection to IP40.
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Compact NS with toggle locked using a fixed device and
padlocks
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Interphase barriers
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Escutcheon
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Compact NS with toggle locked using a removable device and
padlocks
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Functions and
characteristics

Test equipment

Compact NS100 to 630
test equipment for STR electronic trip units

Mini test kit
The mini test kit is a portable unit requiring no external power supply, used to check
operation of the electronic trip unit and circuit-breaker tripping.
It connects to the test connector on the front of the circuit breaker.
Required power source: five 9 V alkaline batteries (not supplied).

Portable test kit
The portable test kit is used to check all aspects of the protection functions:
b long time protection
b short time protection
b instantaneous protection
b earth-fault protection.
Required power source: 110 or 220 V AC, 50/60 Hz.

Compact NS630b to 3200
test equipment for Micrologic control units

Mini test kit
The autonomous hand-held mini test kit may be used to:
b check operation of the control unit and the tripping and pole-opening system by
sending a signal simulating a short-circuit
b supply power to the control units for settings via the keypad when the circuit-
breaker is open (Micrologic P and H control units).
Required power source: standard LR6-AA battery.

Portable test kit
The portable test kit is may be used to check:
b the mechanical operation of the circuit breaker
b the electrical continuity of the connection between the circuit breaker and the
control unit
b operation of the control unit:
v display of settings
v operating tests on the ASIC electronic component
v automatic and manual tests on protection functions
v test on the zone-selective interlocking (ZSI) function
v inhibition of the earth-fault protection
v inhibition of the thermal memory.

Note
These test kits are identical for all Compact NS630b to 3200 circuit breakers and
all Masterpact NT and NW circuit breakers.
Required power source: 110 or 220 V AC, 50/60 Hz.

Mini test kit
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Portable test kit
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Portable test kit
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Display modules

Perfectly integrated in the Compact
and Masterpact ranges, Display modules
are designed for use with Micrologic control
units to provide instant and highly intuitive
access to all the information provided by
the circuit breakers, including device status,
current, voltage and power values, etc.

DMB300 display module: basic and harmonic measurements

DMC300 display module: measurements, harmonic analysis,
diagnosis

Associated Micrologic control unit
A = Micrologic A
P = Micrologic P
H = Micrologic H

DMB300 and DMC300 display modules use the power and communications
capabilities of the Micrologic control units to centralise the display of electrical
values, status conditions and alarms of one or more Compact
or Compact circuit breakers.

The mounting and cabling system for the display modules ensures fast,
easy and reliable installation.

Start-up is immediate with no configuration or programming required.

Display modules are high-performance devices combining:
b simple and easy-to-read dials
b powerful and accurate digital processing.

Their small size and extensive communications capabilities make for easy and
flexible installation and operation.

Display modules DMB300 DMC300
Associated circuit breakers

Type Compact or Masterpact equipped with
Micrologic control units

Number 1 to 4 1 to 16

Display
Screen type Black and white Colour, touch screen
Screen size 240 x 64 pixels 5“, 320 x 240 pixels
Entry 5 buttons Touch screen

Information displayed
Currents (per phase)

Currents I1, I2, I3, IN A P H A P H
Maximum current A P H A P H
Earth-fault and earth-leakage currents A P H A P H
Demand current P H P H
Maximum demand current P H P H
Total harmonic distortion (THD) H H
Maximum total harmonic distortion H H
Amplitudes of individual harmonics H

Voltages
Phase-to-phase voltages (U1-2, U2-3, U3-1) P H P H
Minimum/maximum phase-to-phase voltages P H P H
Phase-to-neutral voltages (V1-N, V2-N, V3-N) P H P H
Minimum/maximum phase-to-neutral voltages P H
Frequency P H P H
Voltage unbalance (% per phase) P H P H
Total harmonic distortion (% per phase) H H
Maximum total harmonic distortion (% per phase) H H
Amplitudes of individual harmonics H H

Power
Active (P), reactive (Q) and apparent (S) power P H P H
Power factor and cos P H P H
Maximum power (P, Q, S) P H P H
Demand power (P, Q, S) P H P H
Maximum demand power (P, Q, S) P H P H

Metering
Active, reactive and apparent energy P H P H

On-line help
On-line help is available for each type
of information supplied by the module

Circuit-breaker diagnostics
Identification of control units A P H A P H
Reading of protections A P H A P H
Circuit-breaker status A P H A P H
Type of trip A P H A P H
Current alarms P H P H
Maintenance indicator P H

Installation diagnosis
Indication of faulty devices A P H
Fault log A P H

Installation and start-up
Mounting Mounted through door, without tools,

using 6 spring-clips supplied with the mod.
Connection Prefabricated wiring systems
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Functions and
characteristics
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24 V DC
power

Wiring system
The wiring system is designed for low-voltage
power switchboards. Installation requires no tools
or special skills.
The prefabricated wiring ensures both data
transmission (Modbus protocol) and 24V DC power
distribution for the display module and the
communications modules on the Micrologic control
units.
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Connection of DMB300 display module

Connection of DMC300 display module
Maximum distance between module and circuit breaker: 1200 m

Compact circuit breakers equipped with Micrologic control
units and the Modbus eco COM option

Compact circuit breakers equipped with Micrologic control units and the Modbus eco COM option
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n° 1
n° 2

n° 3
n° 4

OUT
IN

ON

ON

CJB 306 junction block

CDM 303:
Connection cable between
display module and junction
block

CCP 303:
Connection cable between
Masterpact or Compact and
junction block

CSD 309:
SubD 9-pin connector for
colour-coded connection of
wires to screw terminals

CCR 301:
Roll of RS 485 cable
(2 RS 485 wires + 2 power
supply wires)
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3

4

5
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Display modules
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS100 to 630 (fixed version)
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Auxiliary contact

Connectors
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Sealable terminal
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Compact NS100 to 630
(plug-in and withdrawable versions)

D
B

10
51

05

These withdrawable circuit breakers can be equipped with the same rotary
handles, motor mechanisms and measurement and indication modules
as the fixed versions.
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Sealable terminal
shield

Chassis
side plate

Plug-in base

Power
connectionsControl-wire

connection plate

Manual auxiliary connector

Circuit-breaker
side plate

Interphase
barriers

Plug-in base
sealable
terminal shield

Interphase barriers

Plug-in base
shield adapter

Connectors Crimp lugs

Crimp lugs

Terminal
extensions
and
spreaders

Connectors

Connected /
disconnected
contacts

Voltage-presence
indicator

Vigicompact
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side plate
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terminal shield

Drawout
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100

Functions and
characteristics

Installation

Fixed circuit breakers
Compact circuit breakers may be mounted vertically, horizontally or flat on their
back without any derating of characteristics. They are designed for easy installation
in the various types of switchboards of each market and country.

Circuit breaker on a plug-in base

Protection against direct contacts with power circuits
b circuit breaker plugged in = IP4
b circuit breaker removed = IP2
b circuit breaker removed, base equipped with shutters = IP4

Parts of a plug-in configuration
b Compact circuit breaker
b set of power connectors added to the circuit breaker
b plug-in base for mounting on a backplate or on rails
b insulating screen, for use when the circuit breaker is installed on a backplate with
front connections
b safety trip, installed on the circuit breaker, that causes automatic tripping if the
circuit breaker is ON, before engaging or withdrawing it. The safety trip does not
prevent circuit breaker operation, even when it has been removed.
b mandatory short terminal shields.

Accessories
Insulating accessories can be used to:
b protect against direct contact
b increase insulation between phases.

Mounting on a backplate Mounting through a front
panel

Mounting on rails

04
16

32

Compact NS250H on a plug-in base

E
21

01
7

E
21

01
9

E
21

01
8

Electrical and mechanical
accessories
Compact NS100 to 630

Mounting on railsMounting on a backplate
(solid or slotted)

E
58

53
0

E
58

52
9

E
18

85
0

Mounting on DIN rail (with
adapter)

E
58

71
4

Mounting on a Prisma functional mounting plate.

04
53

45

Fixed Compact NS250H

The plug-in configuration makes it
possible to:
b extract and/or rapidly replace the circuit
breaker without having to touch
connections
b allow for the addition of future circuits
at a later date.

E
59

27
8

E
59

27
9

Installation positions

Installation positions
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Compact NS250H on a withdrawable chassis

04
18

79

Circuit breaker on a withdrawable chassis

The chassis is made up of two side plates installed on the base and two other
plates mounted on the circuit breaker.

Accessories
b auxiliary contacts for installation on the fixed part, indicating the “connected” and
“disconnected” positions
b toggle collar for circuit breakers with a toggle mounted through a front panel,
intended to maintain the degree of protection whatever the position of the circuit
breaker (supplied with a toggle extension)
b keylock which, depending on the bolt fitted, can be used to:
v prevent insertion for connection
v lock the circuit breaker in the connected or disconnected positions.
b telescopic shaft for extended rotary handles.

Front and rear connections
Fixed, plug-in and withdrawable Compact devices may all be equipped with front
and rear connections.

Fixed device

Plug-in and withdrawable devices

b disconnected position - the power circuits
are disconnected, but the circuit breaker is
still on the chassis and may still be operated
(ON, OFF, push-to-trip).
b the circuit breaker may be locked using
1 to 3 padlocks (shackle diameter 5 to
8 mm), to prevent connection.
b the auxiliaries can be tested (with manual
auxiliary connector).

Front connection Rear connection
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58

71
6

E
58
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8

E
58
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9

E
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7

Front connection Rear connection Rear connection through
a backplate

Connected Disconnected Removed

E
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E
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9

Installation positions
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102

Functions and
characteristics

Electrical and mechanical
accessories
Compact NS100 to 630 (cont.)

E
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E
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E
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53
3

Connection of fixed devices

Front connection of bars or cables
with lugs
The Compact NS100 to NS630 devices are equipped
as standard with terminals comprising snap-in nuts
with screws (M8 for NS100 to 250, M10 for NS400 to
630) for direct connection to insulated bars or cables
with lugs.
Additional terminal extensions (right-angle, edgewise,
spreaders) are available for all connection
requirements. Spreaders (52.5 or 70 mm pitch) may
be fitted on the Compact NS400 to 630.

Lugs
Lugs are different for copper and aluminium cables.
They are supplied with interphase barriers and are
compatible with the long terminal shields.
b  the small lugs for copper cables may be used for
cables with the following cross-sectional areas:
v  120, 150 or 185 mm2 (NS100 to 250)
v  240 or 300 mm2 (NS400 to 630).
Crimping by hexagonal barrels or punching.
b  the small lugs for aluminium cables may be used for
cables with the following cross-sectional areas:
v  150 or 185 mm2 (NS100 to 250)
v  240 or 300 mm2 (NS400 to 630).
Crimping by hexagonal barrels.

Spreaders
Spreaders increase the pitch of the terminals.
They are not compatible with terminal shields on the
Compact NS100 to 250.
The one-piece spreader increases the pitch, thus
making it possible to use the connection accessories
of a larger device (e.g. a Compact NS100 to 250 can
be fitted with the accessories of a Compact NS400 to
630). The one-piece spreader also provides protection
against direct contact (see page 105).

E
54

45
6

Right-angle terminal
extensions

Straight terminal extensions
for NS100 to 250

Spreaders

E
58
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E
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5

E
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Edgewise terminal
extensions for NS400 to 630
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E
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72
0

Small lug for copper cables

Small lug for aluminium
cables
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E
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One-piece spreader

E
58

72
1
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E
58

54
0

E
58

72
2

Front connection of bare cables
Bare-cable connectors for Compact NS devices may
be used for both copper and aluminium cables.

1-cable connectors for Compact NS100 to 250
The connectors snap directly on to the device
terminals or clip onto right-angle and straight terminal
extensions as well as spreaders.

1-cable and 2-cable connectors for Compact
NS400 to 630
The connectors are screwed to device terminals or
right-angle terminal extensions.

Distribution connectors for Compact NS100 to 250
These connectors are screwed directly to device
terminals. Interphase barriers are supplied with
distribution connectors, but may be replaced by long
terminal shields. Each connector can receive six
cables with cross-sectional areas ranging from 1.5 to
35 mm2 each.

Polybloc distribution block for Compact NS100 to 630
The Polybloc connects directly to the device terminals
and is used to connect up to six or nine flexible or rigid
cables with cross-sectional areas not exceeding
10 mm2, to each pole. Connection is made to spring
terminals without screws.

Rear connection
Rear connections for bars or cables with lugs are
available in two lengths. Bars may be positioned flat,
on edge or at 45° angles depending on how the rear
connections are positioned.
The rear connections are simply fitted to the device
connection terminals. All combinations of rear
connection lengths and positions are possible on a
given device. The device is mounted on a backplate.
For the connection of cables without lugs, the 1-cable
connectors for Compact NS100 to 250 may be simply
clipped onto the rear connections.
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1-cable connector
for NS100 to 250

1-cable connector
for NS400 to 630

2-cable connector
for NS400 to 630

Distribution connector
for NS100 to 250

Polybloc distribution block
for NS100 to 250

Four positions

Two lengths
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Connection
of bare cables
to NS100 to 250.

E
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3
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS100 to 630 (cont.)

E
54

45
6

Connection of plug-in devices

Connection of bars or cables with lugs
The plug-in base is equipped with terminals which, depending on their orientation,
serve for front and rear connection. For rear connection of a base mounted on a
backplate, the terminals must be replaced by insulated, long right-angle terminal
extensions.
For Compact NS630 devices, connection most often requires the 52.5 or 70 mm
pitch spreaders.

Connection accessories
See the “Connection of fixed devices” section.

Connection of bare cables
All terminals may be equipped with bare-cable connectors. See the “Connection of
fixed devices” section.

E
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71
7

E
58

72
7

D
B
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51

58

E
58

72
9

E
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71
8

E
58
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9

Front connection Front connection with
spreaders

Rear connection

Rear connection of a base
mounted on a backplate

Plug-in base for Compact
NS100 to 250 equipped with
1-cable connectors

Plug-in base for Compact
NS400 to 630 equipped with
2-cable connectors

E
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45
7
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One-piece spreader
Connection of large cables may require an increase in
the distance between the device terminals. The one-
piece spreader is an accessory that can also be fitted
on Interpact INS switch-disconnectors. It offers the
following features:
b increases the pitch of the circuit-breaker terminals to
correspond to that of the next largest frame size
b compatible with all the connection accessories
available for the next largest frame size (connectors,
terminal extensions, etc.)
b enhances insulation between phases in comparison
with standard spreaders.

NS100 to 250 NS400 to 630
Pitch without 35 45
spreaders (mm)
Pitch with standard 45 52.5 or 70
spreaders (mm)
Pitch with one-piece 45 -
spreader (mm)

Mounting
When equipped with a one-piece spreader, Compact
NS circuit breakers may be installed either at the back
of a switchboard or on the front panel with a raiser.
b devices with different frame sizes can thus be
aligned in the switchboard
b the same mounting plate can be used for all devices
(including Interpact INS switch-disconnectors).

Mounting at the back of a
switchboard

Mounting behind the front
panel with a raiser

E
58

73
1

E
58

73
2

E
58

73
0

Connection and insulation
accessories are identical to
those for Interpact INS
switch-disconnectors

One-piece spreader
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63

84
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS100 to 630 (cont.)

Insulation of live parts

E
58

54
1

E
58

54
2

Terminal shields

Interphase barriers

E
58

54
3

Rear insulating screens

Compact NS equipped with terminal shields.

Terminal shields
Terminal shields are sealable insulating accessories
used for protection against direct contact with power
circuits (degree of protection IP40, IK07). They are
supplied with sealing accessories.

Terminal-shield selection
b fixed circuit breaker, front connection - long terminal
shields
b fixed circuit breaker, rear connection - short terminal
shields
b for voltages u 500 V, terminal shields are mandatory
b for voltages > 600 V, special connection kit with
terminal shields and insulating screens
b for Compact NS400 to 630 with spreaders, special
terminal shields for spreaders
b for withdrawable circuit breaker (plug-in and chassis
type), short terminal shields on the device are
mandatory. Terminal shields on the base are possible.

Long terminal shields for plug-in bases are used to:
b protect against direct contact with power circuits
(degree of protection IP40, IK07)
b increase insulation between phases.

Insulating accessories for plug-in bases include:
b an adapter offering the same connection
possibilities as the circuit breaker
b long terminal shields for the plug-in base.

Interphase barriers
Safety accessories for maximum insulation at the
power-connection points:
b they clip easily onto the circuit breaker
b not compatible with terminal shields
b special version for plug-in bases.

Rear insulating screens
Safety accessories for insulation between connections
and the backplate. Compatible with terminal shields or
interphase barriers.

04
92

21
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Connection of electrical auxiliaries

Fixed configuration
Auxiliary circuits exit the device through a knock-out in the front cover.

Plug-in and withdrawable configurations

Automatic auxiliary connectors
Auxiliary circuits exit the circuit breaker via one to three automatic auxiliary
connectors (nine wires each). These are made up of:
b a moving part, connected to the circuit breaker via a support (one support per
circuit breaker)
b a fixed part, mounted on the plug-in base, equipped with connectors for bare
cables up to 2.5 mm2.

Selection of automatic auxiliary connectors.
For Compact NS400 to 630, connection wires for the options installed with trip unit
STR53UE also exit via the automatic auxiliary connectors.

Manual auxiliary connector for withdrawable configurations
Withdrawable circuit breakers may be equipped with one to three plugs with nine
wires each. In “disconnected” position, the auxiliaries remain connected and can
therefore be tested by operating the circuit breaker.

MN/MX

OF1 OF2 SD SDEOF3

SDV

motor mechanism
OR
rotary handle

MN/MX

OF1 SD SDE OF2

SDV

motor mechanism
OR
rotary handle

Compact NS100/160/250

Compact NS400 to 630

Each auxiliary is equipped with a terminal block with
numbered terminals for connection of wires up to:
b 1.5 mm2 for auxiliary contacts and voltage releases
b 2.5 mm2 for the motor-mechanism module.

Compact NS100 to 250 Compact NS400 to 630

Nine-wire manual auxiliary
connector

E
28

44
3

E
28

44
4

E
18

58
5

E
18

58
6

E
21

39
7

E
21

39
8

E
18

58
7

connector 1
OF1
SD
MN/MX

connector 2
OF2/SDV
SDE/MT
MT

connector 1
OF1
SD
MN/MX

connector 2
OF2
SDE/MT
MT

connector 3
OF3/SDV
COM
T

p098-117.pm6 12/07/06, 16:44107

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 194 of 747



108

Functions and
characteristics

04
43

14

Changeover contacts

Electrical and mechanical
accessories
Compact NS100 to 630 (cont.)

Indication contacts
Common-point changeover contacts are used to remote circuit-breaker status
information and can thus be used for indications, electrical locking, relaying, etc.
They comply with the IEC 60947-5 international recommendation.

Functions
b OF (ON/OFF) - indicates the position of the circuit breaker contacts
b SD (trip indication) - indicates that the circuit breaker has tripped due to:
v an overload
v a short-circuit
v an earth-leakage fault
v operation of a voltage release
v operation of the “push to trip” button
v disconnection when the device is ON.
Returns to de-energised state when the circuit breaker is reset.
b SDE (fault indication) - indicates that the circuit breaker has tripped due to:
v an overload
v a short-circuit
v an earth-leakage fault.
Returns to de-energised state when the circuit breaker is reset.
b SDV (Earth-leakage fault indication) - indicates that the circuit breaker has
tripped due to an earth fault.
Returns to de-energised state when the circuit breaker is reset.
b CAM (early-make or early-break function) - indicates the position of the rotary
handle. Used in particular for advanced opening of safety trip devices (early break)
or to energise a control device prior to circuit-breaker closing (early make)
b CE / CD (connected/disconnected position) - microswitch type carriage switches
for withdrawable circuit breakers

Installation
b OF, SD, SDE and SDV functions - a single type of contact provides all these
different indication functions, depending on where it is inserted in the device. The
contacts clip into slots behind the front cover of the circuit breaker (or the Vigi
module for the SDV function).
The SDE function on a circuit breaker equipped with a thermal-magnetic trip unit
requires the SDE actuator.
b CAM function - the contact fits into the rotary-handle unit (direct or extended).
b CE / CD (connected/disconnected) function - two parts must be fitted on the fixed
and moving parts of the chassis.

Electrical characteristics of auxiliary contacts

Contacts Standard Low level
Rated thermal current (A) 6 5
Minimum load 100 mA at 24 V 1 mA at 4 V DC
Utilisation cat. (IEC 60947-5-1) AC12 AC15 DC12 DC14 AC12 AC15 DC12 DC14
Operational 24 V 6 6 6 1 5 3 5 1
current (A) 48 V 6 6 2.5 0.2 5 3 2.5 0.2

110 V 6 5 0.6 0.05 5 2.5 0.6 0.05
220/240 V 6 4 - - 5 2 - -
250 V - - 0.3 0.03 5 - 0.3 0.03
380/440 V 6 2 - - 5 1.5 - -
480 V 6 1.5 - - 5 1 - -
660/690 V 6 0.1 - - - - - -

All the auxiliary contacts opposite are also available
in “low-level” versions capable of switching very low
loads (e.g. for the control of PLCs or electronic
circuits).
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04
53

49

Compact NS250L with an extended rotary handle

Compact NS250L with a direct rotary handle

Rotary handles
There are two types of rotary handle:
b direct rotary handle
b extended rotary handle.

There are two models:
b standard with a black handle
b VDE with a red handle and yellow front for machine-tool control.

Direct rotary handle
Degree of protection IP40, IK07.
The direct rotary handle maintains:
b visibility of and access to trip unit settings
b suitability for isolation
b indication of the three positions O (OFF), I (ON) and tripped
b access to the “push to trip” button
b circuit breaker locking capability in the OFF position by one to three padlocks,
shackle diameter 5 to 8 mm (not supplied).

It replaces the circuit-breaker front cover.

Accessories transform the standard direct rotary handle for the following situations:
b motor control centre (MCC) switchboards:
v door opening disabled when the circuit breaker is ON
v circuit-breaker closing is disabled if the door is open
b a higher degree of protection (IP43, IK07)
b machine-tool control, complying with CNOMO E03.81.501, IP54, IK08.

Extended rotary handle
Degree of protection IP 55, IK08.

This handle makes it possible to operate circuit breakers installed at the back of
switchboards, from the switchboard front.

It maintains:
b suitability for isolation
b indication of the three positions O (OFF), I (ON) and tripped
b access to trip unit settings, when the switchboard door is open
b circuit breaker locking capability in the OFF position by one to three padlocks,
shackle diameter 5 to 8 mm (not supplied).

The door cannot be opened if the circuit breaker is ON or locked.
The extended rotary handle is made up of:
b a unit that replaces the front cover of the circuit breaker (secured by screws)
b an assembly (handle and front plate) on the door that is always secured in the
same position, whether the circuit breaker is installed vertically or horizontally
b an extension shaft that must be adjusted to the distance. The min/max distance
between the back of circuit breaker and door is:
v 185 to 600 mm for Compact NS100 to 250
v 210 to 625 mm for Compact NS400 to 630.

For withdrawable configurations, the extended rotary handle is also available with a
telescopic shaft with two stable positions.

04
43

16
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Functions and
characteristics

Remote tripping
MX or MN voltage releases are used to trip the circuit breaker.

MN undervoltage release
This release trips the circuit breaker when the control voltage drops below a
tripping threshold:
b tripping threshold between 0.35 and 0.7 times the rated voltage
b circuit breaker closing is possible if the voltage exceeds 0.85 times the rated
voltage.
For a lower value, circuit breaker closing cannot be guaranteed.

Circuit breaker tripping by an MN release meets the requirements of standard
IEC 60947-2.

Time-delay unit for an MN release
Eliminates nuisance tripping due to transient voltage dips lasting 200 ms.

It is used in conjunction with:
b a 250 V DC MN release, control voltage 220/240 V AC
b a 48 V DC MN release, control voltage 48 V AC.

MX shunt release
Trips the circuit breaker when the control voltage rises above 0.7 x Un.
Control signals can be of the impulse type (u 20 ms) or maintained.

Operation
When the circuit breaker has been tripped by an MN or MX release, it must be
reset locally.
MN or MX tripping takes priority over manual closing.
In the presence of a standing trip order, closing of the contacts, even temporary,
is not possible.

Mechanical characteristics
b endurance is equal to 50 % of the mechanical endurance of the circuit breaker
b the releases clip in behind the front cover
b connection using wires up to 1.5 mm2, to integrated terminal blocks.

Electrical characteristics
b consumption:
v pick-up (MX): < 10 VA
v seal-in (MN and MNR): < 5 VA.
b response time: < 50 ms.

04
43

13

MX or MN voltage release

Electrical and mechanical
accessories
Compact NS100 to 630 (cont.)
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1 contact position indicator (suitability for isolation)
2 outgoing-circuit identification labels
3 spring status indicator (charged, discharged)
4 locking device (keylock)
5 locking device (OFF position), using 1 to 3 padlocks,

shackle diameter 5 to 8 mm, not supplied
6 manual spring-charging lever
7 I (ON) pushbutton
8 O (OFF) pushbutton
9 manual/auto mode selection switch. The position of this

switch can be indicated remotely
10 operations counter (Compact NS400/630)

compact
NS400 H
Ui 750V. Uimp 8kV.
Ue
(V)

220/240
380/415
440
500/525
600/690

100
70
65
50
20

IEC 947-2
UTE  VDE   BS   CEI
UNE  NEMA

Icu
(kA)

cat A
Ics = 100% Icu

In = 400A

manu

push OFF

O

2

1
push ON

I

O OFF charged

auto

1 3 5 62 4

8910 7

Motor-mechanism module
When equipped with a motor-mechanism module, Compact NS circuit breakers
feature very high mechanical endurance as well as easy and sure operation:
b all circuit-breaker indications and information remain visible and accessible,
including trip-unit settings and indications
b suitability for isolation is maintained and padlocking remains possible
b double insulation of the front face.

Applications
b local motor-driven operation, centralised operation, automatic distribution control
b normal/standby source changeover or switching to a replacement source to
optimise energy costs
b load shedding and reconnection to optimise energy costs
b synchrocoupling.

Automatic operation
b circuit-breaker ON and OFF controlled by two impulse-type or maintained control
signals
b automatic spring charging following voluntary tripping (by MN or MX),
with standard wiring
b mandatory manual reset following tripping due to an electrical fault.

Manual operation
b transfer to manual mode using a switch (9) with possibility of remote mode
indication
b circuit-breaker ON and OFF controlled by 2 pushbuttons
b recharging of stored-energy system by pumping the lever 9 times
b padlocking in OFF position.

Installation and connection
All installation (fixed, plug-in/withdrawable) and connection possibilities are
maintained.
Motor-mechanism module connections are made behind its front cover to
integrated terminals, for cables up to 2.5 mm2.

Accessories
b keylock for locking in OFF position
b operations counter for the Compact NS400 and NS630, indicating the number of
ON and OFF cycles. The counter must be installed on the front of the motor-
mechanism module.

Characteristics

Motor mechanism MT100 to MT630
Response time (ms) opening < 600

closing < 80
Rate cycles/minute max. 4
Control voltage (V) DC 24/30 - 48/60

110/130 - 250
AC 50/60 Hz 48 (50 Hz) - 110/130

220/240 - 380/440
Consumption  (1) DC (W) opening y 500

closing y 500
AC (VA) opening y 500

closing y 500

Electrical endurance
Circuit breaker + motor-mechanism module, in thousands of operations
(IEC 60947-2), at 440 V.

0,2 0,7 10,50,3

NS100

NS160

NS250

NS400

NS630

50
40

30

20

15

10

6

4

0,1 I/In
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73

13

Compact NS250H with motor mechanism

E
21

00
6

E
21

30
0

(1) For NS100/250, motor "vibratory" type consider inrush
current as 2 In during 10 ms cycling.
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Functions and
characteristics

Indications and measurement

Voltage presence indicator
The indicator detects and indicates that circuit breaker terminals are supplied with
power.
Installation
b in the long or short terminal shields, via the knockouts
b not compatible with the motor-mechanism module
b upstream or downstream of the circuit breaker
b degree of protection IP40, IK04.
Electrical characteristics
Operates on all networks with voltages ranging from 220 to 550 V AC.

Current-transformer module
This module enables direct connection of a measurement device such as an
ammeter or a Digipact power meter (not supplied).
Installation
b directly on the downstream circuit-breaker terminals
b degree of protection IP40, IK04
b class II insulation between front and the power circuits
b connection to 6 integrated connectors for cables up to 2.5 mm2.
Electrical characteristics
b transformer with 5 A secondary winding.
b accuracy class 3 for the following output-power consumptions:
v rating 100 A: 1.6 VA
v rating 150 A: 3 VA
v rating 250 A: 5 VA
v rating 400/630A: 8 VA.

Current-transformer module with voltage measurement
outputs
For direct connection of a digital power monitoring unit: Power Meter PM500,
PM700, PM800, etc. (not supplied).
Installation
b mounts directly on the downstream terminals of the circuit breaker
b degree of protection: IP40 and IK04
b class II insulation of front with respect to the power circuits
b built-in connectors for cables from 1.5 to 2.5 mm2.
Electrical characteristics
b rated operational voltage Ue: 530 V
b frequencies of measured values: 50…60 Hz
b three CTs with 5 A secondary windings for the rated primary current IN
v class 0.5 to 1 for rated power consumption values at the output:
- 125 A, 150 A and 250 A ratings: class 1 for 1.1 VA
- 400/600 A rating: class 0.5 for 2 VA
v use a cable of 2.5 mm2 section up to 2.5 m long.
b four voltage measurement outputs including protection with automatic reset.
v voltage measurement output impedance 3500 Ohm ±25 %,
maximum current 1 mA.

Ammeter and Imax ammeter modules
Ammeter module
Measures and displays (dial-type ammeter) the current of each phase (selection of
phases by 3-position switch in front).
Imax ammeter module
Measures and displays (dial-type ammeter) the maximum current flowing in the
middle phase. The Imax value can be reset on the front.
Installation
b identical for both types of ammeter module
b directly on the downstream circuit-breaker terminals
b ammeter clips into module in any of four 90° positions, i.e. can be installed of
devices mounted both vertically and horizontally
b degree of protection IP40, IK04
b class II insulation between front and the power circuits.
Electrical characteristics
b ammeter module: accuracy class 4.5
b Imax ammeter module: accuracy ±6 %
v maximum currents are displayed only if they last at least 15 minutes.

04
82

87

Compact NS630L with voltage-presence indicator

04
18

92

Compact NS630H with current-transformer module
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Compact NS250L with ammeter module

Electrical and mechanical
accessories
Compact NS100 to 630 (cont.)
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Insulation-monitoring module
This module detects and indicates an insulation drop on a load circuit (TN-S or TT
systems).

Operation is identical to that of a Vigi module, but without circuit-breaker tripping.

Indication by a red LED in front.

An auxiliary contact may be installed for remote insulation-drop indications.

Installation
b directly on the downstream circuit-breaker terminals
b degree of protection: IP40, IK04
b double insulation of the front face.

Electrical characteristics
b settings: 100, 200, 500 and 1000 mA
b accuracy: -50 +0 %
b time delay following drop: 5 to 10 seconds
b AC-system voltage: 200 to 440 V AC and 440 to 550 V AC.

Communicating auxiliaries
Communicating versions of the auxiliary contacts and the motor-mechanism
module also exist for integration in a Digipact communications system. They simply
replace the standard electrical auxiliaries.

Using the STR53UE and STR43ME trip units equipped with the COM
communications option, it is possible to transmit data to Digipact modules:
b settings
b rms values of phase and neutral currents
b current of the most heavily loaded phase
b overload alarm in progress
b tripping cause (overload, short-circuit, etc.).

Compact NS250H with insulation-monitoring module

04
18

96

Compact NS equipped with communicating auxiliary contacts
and motor-mechanism module

05
31

72
05

44
81

Withdrawable Compact NS equipped with communicating
auxiliary contacts
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS100 to 630 (cont.)

Locking systems
Locking in the OFF position guarantees isolation as per IEC 60947-2.
Padlocking systems can receive up to three padlocks with shackle diameters
ranging from 5 to 8 mm (padlocks not supplied).

Control device Function Means Required
accessories

Toggle lock in OFF position padlock removable device
lock in OFF or padlock fixed device
ON position

Direct rotary handle lock in OFF position padlock
keylock locking

device + keylock
MCC rotary handle lock in OFF position padlock
Rotary handle lock in OFF position padlock
Extended rotary handle lock in OFF position, keylock keylock

door opening prevented
Motor mechanism lock in OFF position, padlock

motor mechanism keylock locking device
locked out (keylock incorporated)

Locking of the toggle using a
fixed device

Locking of the toggle using a
removable device

ON
I

profalux

O
OFF

profalux

Locking of the rotary handle
using a padlock or a keylock.

E
58

54
4

E
58

54
5

E
18

62
0
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Heavy-duty insulating individual enclosure for Compact NS

Individual enclosures
Compact NS and Vigicompact NS devices with two, three or four poles may be
installed in individual enclosures.
All fixed, front connections are possible, except right-angle and edgewise terminal
extensions. Spreaders may be installed in the enclosures intended for Interpact
Compact and Vigicompact NS250 to 630 devices.

There are two models of enclosures:
b heavy-duty metal individual enclosure, with:
v metal enclosure
v door with keylock and cut-out for rotary handle
v direct rotary handle (CNOMO, IP55, IK08)
v device mounting plate
v removable plate (without holes) for cable entry through bottom
b heavy-duty insulating individual enclosure, with:
v polyester insulating enclosure
v transparent cover, screwed, lead sealable, with cut-out for rotary handle
v extended rotary handle
v device mounting plate
v removable plates (without holes) for cable entry through bottom and/or top.

Dimensions (H x W x D in mm)
b metal enclosures:
v Compact and Vigicompact NS100 to 160: 450 x 350 x 250
v Compact and Vigicompact NS250: 650 x 350 x 250
v Compact NS400: 650 x 350 x 250
v Compact NS630 and Vigicompact NS400 to 630: 850 x 350 x 250
b insulating enclosures:
v Compact and Vigicompact NS100 to 160: 360 x 270 x 235
v Compact NS250: 540 x 270 x 235
v Compact NS400 to 630: 720 x 360 x 235
v Vigicompact NS250 to 630: 720 x 360 x 235
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88
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E
44

45
8

W D

H
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Functions and
characteristics

Escutcheons
Escutcheons are an optional feature mounted on the
switchboard door. They increase the degree of
protection to at least IP40, IK07.

Protection collar for toggle and Vigi
module on withdrawable devices
Protection collars maintain the degree of protection,
whatever the position of the device (connected,
disconnected).
b front-panel escutcheons are mandatory (same as
those for rotary handles and ammeter modules)
b collars are mounted on the device using two screws
b escutcheons are attached to the switchboard
b a toggle extension is supplied with the collar.
For the insulation-monitoring module, use the same
elements as for the Vigi module.

Front-panel escutcheons for motor mechanism,
rotary handles, ammeter modules
Same as for fixed devices.

Electrical and mechanical
accessories
Compact NS100 to 630 (cont.)

O
OFF

ON
I

push
to

trip

Toggle cover
b degree of protection IP43,
IK07
b fits on the front of the
circuit breaker.

Front-panel escutcheon for
rotary handle.
Secures to the panel by four
screws, from the front.
For circuit breaker with motor
mechanism and Vigi module,
use the protection collar for
front panel mounting (see
below).

Front-panel escutcheons for
toggle and Vigi module
(NSA160). Secures to the
panel, from the front.
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Front-panel escutcheons for
ammeter module. Secures to
the panel by four screws,
from the front.

E
21

26
7
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Outgoing-circuit identification
Compact NS100 to 630 devices come with clip-in labels for hand-written indications.
It is also possible to use pre-printed Telemecanique labels part number AB1-**:
v Compact NS100 to 250: 8 digits
v Compact NS400 to 630: 16 digits.

Sealing accessories
This option includes the elements required to fit lead seals to prevent:
b front removal
b rotary-handle removal
b opening of the motor-mechanism module
b access to auxiliaries
b access to trip-unit settings
b trip-unit removal
b access to earth-leakage protection settings
b terminal-shield removal
b access to power connections.

E
18

59
5

Identification accessories

D E P.  P O M P
PP.ED

push
to

trip

O

E
18

59
6

Sealing accessories
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS80H-MA

push
to

trip

compact

NS 80 H-MA

Ui750V. Uimp 8kV.

Ue (V)
Icu (kA)

220/240

380/415

440
500/525

660/690

250

100
70
65
25

10
6

cat A

Ics = 100% Icu

UTE VDE BS CEI UNE

IEC 947.2

ON
I

O
OFFpush

to
trip

ON
I

tripped

reset

O
OFF

∅5...8

MX/SHTC1
C2

220-240V/50-60Hz

push
to

trip

1

2

1

2

Sealable terminal
shield

Sealable terminal
shield

Auxiliary
contact

Auxiliary
contact

Extended rotary
handle

Direct rotary
handle

Voltage release

DIN-rail
plate
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Compact NSC100N, NSA160

Front accessory for NSC100N (45 mm standard door cutout)

compact

NSA 125E

U 500V. Uimp 6kV.

Ue (V)
Icu (kA)

220/240

380/415

440
125

25
16
10
5

Ics = 50% Icu

UTE VDE BS CEI UNE

IEC 947.2

ON
I

tripped

reset

O
OFF

∅5...8

compact

NSA 125E

U 500V. Uimp 6kV.

Ue (V)
Icu (kA)

220/240

380/415

440
125

25
16
10
5

Ics = 50% Icu

UTE VDE BS CEI UNE

IEC 947.2

MX/SHTC1
C2

220-240V/50-60Hz

Sealable terminal
shield

Sealable terminal
shield

Auxiliary
contact

Extended rotary
handleVoltage release
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45 mm front

E
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8
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Functions and
characteristics

Electrical and mechanical
accessories
Compact NS80H-MA,
NSC100N and NSA160

NS80H-MA and NSC100N:
mounting on backplate or
mounting plate.

NS80H-MA and NSC100N:
mounting on DIN rail
(optional).
NSA160: mounting on DIN
rail (standard).

Standard 45 mm front,
optional on NSC100N,
standard on NSA160.

E
43

59
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E
43

59
6

E
43

59
5

O F F

push
to

trip

Installation
Compact NS80H-MA and NSC100N circuit breakers may be mounted vertically,
horizontally or flat on their back without any derating of characteristics. They are
designed for easy installation in the various types of switchboards of each market
and country.
Mounting on a DIN rail is possible using a special adapter.
The NSA160 circuit breaker may be mounted exclusively on a DIN rail.
These three circuit breakers are available in the fixed, front-connection version.

E
54

45
5

E
39

43
2

Front connection of bare cables

Distribution connector

Terminal shields

Compact NS80H-MA, NSC100N and NSA160 circuit
breakers are equipped as standard with connectors
for bare copper or aluminium cables from 1.5 to
70 mm2.

Distribution connector
This connector screws directly to the standard
connectors. It is used to connect up to three cables:
b flexible cables from 1 to 10 mm2

b rigid cables from 1.5 to 16 mm2

b with crimped or self-crimping ferrules from 1.5 to
4 mm2.

Insulation of live parts
Terminal shields
Insulating accessories used for protection against
direct contact with power circuits (degree of protection
IP40, IK07). They are supplied with sealing
accessories.
For voltages  u 500 V, terminal shields are mandatory.

E
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E
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8

Installation positions
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50

MX or MN voltage release

Indication contacts
A single type of contact, complying with the IEC 60947-5 international
recommendation, provides different indication functions, depending on where it is
inserted in the device.
b OF (ON/OFF) - indicates the position of the circuit breaker contacts
b SD (trip indication) - indicates that the circuit breaker has tripped due to:
v an overload
v a short-circuit
v an earth-leakage fault (Compact NSC100N and NSA160)
v operation of a voltage release.
Returns to de-energised state when the circuit breaker is reset.
b SDV (earth-leakage fault indication) - inserted in the Vigi module on Compact
NSC100N and NSA160 devices, it indicates that the circuit breaker has tripped due
to an earth fault. Returns to de-energised state when the circuit breaker is reset.

All the above auxiliary contacts are also available in “low-level” versions capable of
switching very low loads (e.g. for the control of PLCs or electronic circuits).

Characteristics

Contacts Standard Low level
Rated thermal current (A) 6 5
Minimum load 100 mA at 24 V 1 mA at 4 V DC
Utilisation cat. (IEC 60947-5-1) AC12 AC15 DC12 DC14 AC12 AC15 DC12 DC14
Operational 24 V 6 6 6 1 5 3 5 1
current (A) 48 V 6 6 2.5 0.2 5 3 2.5 0.2

110 V 6 5 0.6 0.05 5 2.5 0.6 0.05
220/240 V 6 4 - - 5 2 - -
250 V - - 0.3 0.03 5 - 0.3 0.03
380/440 V 6 2 - - 5 1.5 - -
480 V 6 1.5 - - 5 1 - -
660/690 V 6 0.1 - - - - - -

Remote tripping
MX or MN voltage releases are used to trip the circuit breaker.

MN undervoltage release
This release trips the circuit breaker when the control voltage drops below a
tripping threshold:
b tripping threshold between 0.35 and 0.7 times the rated voltage
b circuit breaker closing is possible only if the voltage exceeds 0.85 times the rated
voltage.

Circuit breaker tripping by an MN release meets the requirements of standard
IEC 60947-2.

Time-delay unit for an MN release (Compact NS80H-MA)
Eliminates nuisance tripping due to transient voltage dips lasting y 200 ms:

It is used in conjunction with:
b a 250 V DC MN release, control voltage 220/240 V AC
b a 48 V DC MN release, control voltage 48 V AC.

MX shunt release
Trips the circuit breaker when the control voltage rises above 0.7 x Un.
Control signals can be of the impulse type (u 20 ms) or maintained.

Operation
When the circuit breaker has been tripped by an MN or MX release, it must be
reset locally.
MN or MX tripping takes priority over manual closing.
In the presence of a standing trip order, closing of the contacts, even temporary,
is not possible.

Mechanical characteristics
b endurance is equal to 50 % of the mechanical endurance of the circuit breaker
b the releases clip in behind the front cover
b connection using wires up to 1.5 mm2 to integrated terminal blocks.

Electrical characteristics
b consumption:
v pick-up (MX): < 5 VA
v seal-in (MN): < 5 VA
b response time: < 50 ms.

04
43

14

Indication contacts

Common-point changeover contacts provide remote circuit-
breaker status information. They can be used for indications,
electrical locking, relaying, etc.
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Functions and
characteristics

Compact NS80H-MA with an extended rotary handle

Compact NS80H-MA with a direct rotary handle

Rotary handles
There are two types of rotary handle:
b direct rotary handle
b extended rotary handle.

There are two models:
b standard with a black handle
b VDE with a red handle and yellow front for machine-tool control.

Direct rotary handle (NS80H-MA and NSC100N)
Degree of protection IP40, IK07.
The direct rotary handle maintains:
b visibility of and access to trip unit settings
b suitability for isolation
b indication of the three positions O (OFF), I (ON) and tripped
b access to the “push to trip” button
b circuit breaker locking capability in the OFF position by one to three padlocks,
shackle diameter Ø 5 to 8 mm (not supplied).

It replaces the circuit-breaker front cover.

Accessories transform the standard direct rotary handle for the following situations:
b motor control centre (MCC) switchboards:
v door opening disabled when the circuit breaker is ON
v circuit-breaker closing is disabled if the door is open
b a higher degree of protection (IP43, IK07)
b machine-tool control, complying with CNOMO E03.81.501, IP54, IK08.

Extended rotary handle
Degree of protection IP55, IK08.

This handle makes it possible to operate circuit breakers installed at the back of
switchboards, from the switchboard front.

It maintains:
b suitability for isolation
b indication of the three positions O (OFF), I (ON) and tripped
b access to trip unit settings, when the switchboard door is open
b circuit breaker locking capability in the OFF position by one to three padlocks,
shackle diameter 5 to 8 mm (not supplied).

The door cannot be opened if the circuit breaker is ON or locked.

The extended rotary handle is made up of:
b a unit that replaces the front cover of the circuit breaker (secured by screws)
b an assembly (handle and front plate) on the door that is always secured in the
same position, whether the circuit breaker is installed vertically or horizontally
b an extension shaft that must be adjusted to the distance (min/max distance
between back of circuit breaker and door is 185/600 mm).
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Electrical and mechanical
accessories
Compact NS80H-MA, NSC100N and
NSA160 (cont.)
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Locking systems
Locking in the OFF position guarantees isolation as per IEC 60947-2.
Padlocking systems can receive up to three padlocks with shackle diameters
ranging from 5 to 8 mm (padlocks not supplied).

Toggle locking using a removable device

Outgoing-circuit identification
Compact NS80H-MA and NSC100N devices come with clip-in labels for hand-
written indications.
It is also possible to use pre-printed Telemecanique labels
(part number AB1-** (8 digits)).
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Identification accessories
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Functions and
characteristics

Compliance with standards
Compact NS circuit breakers and auxiliaries comply with the following:
b international recommendations:
v IEC 60947-1 - general rules
v IEC 60947-2 - circuit breakers
v IEC 60947-3 - switches, disconnectors, switch-disconnectors, etc.
v IEC 60947-4 - contactors and motor starters
v IEC 60947-5.1 and following - control circuit devices and switching elements;
automatic control components
b European (EN 60947-1 and EN 60947-2) and the corresponding national
standards:
v France NF
v Germany VDE
v U.K. BS
v Australia AS
v Italy CEI
b the specifications of the marine classification companies (Veritas, Lloyd’s
Register of Shipping, Det Norske Veritas, etc.)
b French standard NF C 79-130 and the recommendations issued by the CNOMO
organisation for the protection of machine tools.
For U.S. UL, Canadian CSA, Mexican NOM and Japanese JIS standards, please
consult us.

Pollution degree
Compact NS circuit breakers are certified for operation in pollution-degree III
environments as defined by IEC standard 60947 (industrial environments).

Tropicalisation
Compact NS circuit breakers have successfully passed the tests prescribed by the
following standards for extreme atmospheric conditions:
b IEC 60068-2-1 - dry cold (-55 °C)
b IEC 60068-2-2 - dry heat (+85 °C)
b IEC 60068-2-30 - damp heat (95 % relative humidity at 55 °C)
b IEC 60068-2-52 - salt mist (severity level 2).

Environmental protection
Compact NS circuit breakers take into account important concerns for
environmental protection. Most components are recyclable and the parts of
Compact NS630b to NS3200 circuit breakers are marked as specified in applicable
standards.

Ambient temperature
b Compact NS circuit breakers may be used between -25 °C and +70 °C.
For temperatures higher than 40 °C (65 °C for circuit breakers used to protect
motor feeders), devices must be derated as indicated in the documentation.
b circuit-breakers should be put into service under normal ambient operating-
temperature conditions. Exceptionally, the circuit breaker may be put into service
when the ambient temperature is between -35 °C and -25 °C.
b the permissible storage-temperature range for Compact NS circuit breakers in
the original packing is -50 °C (1) to +85 °C.

Discrimination
As standard, the Compact NS range ensures discrimination between two circuit
breakers positioned in series in an installation.

D
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Functions and
characteristics

General characteristics

CB2

CB1

E
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(1) -40 °C for Micrologic control units with an LCD screen.
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Standardised characteristics indicated on the rating plate:
Ui: rated insulation voltage
Uimp: rated impulse withstand voltage
Icu: ultimate breaking capacity, for various values

of the rated operational voltage Ue
cat: utilisation category
Icw: rated short-time withstand current
Ics: service breaking capacity
In: rated current

suitable for isolation
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Positive contact indication
All Compact NS circuit breakers are suitable for isolation as defined in IEC
standard 60947-2:
b the isolation position corresponds to the O (OFF) position
b the operating handle cannot indicate the “OFF” position unless the contacts are
effectively open
b padlocks may not be installed unless the contacts are open.
Installation of a rotary handle or a motor mechanism does not alter the reliability
of the position-indication system.
The isolation function is certified by tests guaranteeing:
b the mechanical reliability of the position indication system
b the absence of leakage currents
b overvoltage withstand capacity between upstream and downstream connections.

Installation in class II switchboards
All Compact NS circuit breakers are class II front face devices. They may be
installed through the door of class II switchboards (as per IEC standard 60664),
without downgrading switchboard insulation. Installation requires no special
operations, even when the circuit breaker is equipped with a rotary handle or a
motor mechanism.

Degree of protection
As per standards IEC 60529 (IP degree of protection) and EN 50102
(IK degree of protection against external mechanical impacts).

Bare circuit breaker with terminal shields
With toggle IP40 IK07

With direct rotary handle IP40 IK07
standard / VDE

Circuit breaker installed in a switchboard
With toggle IP40 IK07

With direct rotary handle IP40 IK07
standard / VDE
MCC IP435
CNOMO IP547

With extended rotary handle IP55 IK08

With motor mechanism IP40 IK07
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Functions and
characteristics

Power distribution
Selection of circuit breakers up to 630 A page 20
Rated current (A) 12.5 … 12.5 … 12.5 … 12.5 … 60… 250…

125 100 160 250 400 630
Compact NS125E NS100 NS160 NS250 NS400 NS630

Breaking capacity E 16
(kA rms) N 36 36 36 50 50
380/415 V SX 50 50 50

H 70 70 70 70 70
L 150 150 150 150 150

Accompanying trip units up to 630 A page 22
Interchangeable thermal-magnetic and electronic trip units for NS100 to 630 and built-in
thermal-magnetic trip unit for Compact NS125E

Selection of circuit breakers from 630 to 3200 A page 24
Rated current (A) 250 … 320 … 400 … 500… 640…

630 800 1000 1250 1600
Compact NS630b NS800 NS1000 NS1250 NS1600

Breaking capacity N 50 50 50 50 50
(kA rms) H 70 70 70 70 70
380/415 V L 150 150 150 - -

LB 200 200 - - -

Rated current (A) 640 … 800 ... 1000 … 1250 …
1600 2000 2500 3200

Compact NS1600b NS2000 NS2500 NS3200

Breaking capacity N 70 70 70
(kA rms) H 85 85 85
380/415 V

Accompanying control units up to 3200 A page 30
Micrologic electronic control units may be used on all Compact NS630b to NS3200 circuit
breakers and can be changed on site.
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Protection of distribution systems
Overview of solutions

P
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84
2Protection of distribution systems means

protection of:
b systems supplied by a transformer
b systems supplied by an engine
generator set
b long cables in IT and TN systems.
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A special range of circuit breakers is available for
DC applications. The Compact NS DC range, from
16 A to 630 A, offers solutions for the many types
of DC installations. Features include:
b 1, 2, 3 and 4 pole versions up to 160 A and 3
and 4 pole versions from 250 A to 630 A
b high breaking capacities for DC voltages from
12 to 750 V
b compatibility with the many accessories of the
standard Compact NS range
b accessories for isolation and series or parallel
connection of poles, designed for the special
needs of DC applications.
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DC systems, see page 42

p018-041.pm6 19/07/06, 17:3818

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 213 of 747



19

Power distribution (cont.)

Single-phase or two-phase distribution page 36
Rated current (A) 16… 100 125… 160 160… 250

Compact NS100 1P/2P NS160 1P/2P NS250 1P
Built-in thermal-magnetic
trip units

Breaking capacity 1P 2P 1P 2P 1P
(kA rms) 220 V N 25 85 25 85 25

H 40 100 40 100 -

1000 V distribution page 38
Rated current (A) 60… 400

Compact NS400 1000V
Breaking capacity:
10 kA rms at 1000 V

STR23SP electronic trip unit
specially designed for
1000 V applications

Incoming circuit breakers in final  distribution page 50
Rated current (A) 16… 160

Compact installation on NSA160
a DIN rail Breaking capacity

(kA rms) 380/415 V:
E: 16 kA
N: 36 kA

Built-in trip unit

E
21

00
0

P
B

10
10

47
_0

9

P
B

10
10

48
_1

3

04
80

16
05

31
82

p018-041.pm6 19/07/06, 17:3819

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 214 of 747



20

Functions and
characteristics

Protection of distribution systems
Compact NS circuit breakers
up to 630 A

Compact NS250H

Compact NS630N

P
B
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2

(1) 2P in 3P case for type N only
(2) specific trip units are available for operational
voltages > 525 V
(3) NS100N et U u 500 V: Ics = 50 % Icu
(4) operational voltage y 500 V

Compact circuit breakers NS125E
Number of poles 3, 4
Control manual toggle b

direct or extended rotary handle -
electric -

Connections fixed front connection b

rear connection b

plug-in (on base) front connection -
rear connection -

withdrawable (on chassis) front connection -
rear connection -

Electrical characteristics as per IEC 60947-2 and EN 60947-2
Rated current (A) In 40 °C 125

65 °C -
Rated insulation voltage (V) Ui 750
Rated impulse withstand voltage (kV) Uimp 8
Rated operational voltage (V) Ue AC 50/60 Hz 500

DC -
Type of circuit breaker E
Ultimate breaking capacity (kA rms) lcu AC 220/240 V 25

50/60 Hz 380/415 V 16/10
440 V 10
500 V 6
525 V -
660/690 V -

Service breaking capacity (kA rms) lcs % Icu 50 %
Suitability for isolation b

Utilisation category A
Durability (C-O cycles) mechanical 10000

electrical 440 V In/2 6000
In 6000

Electrical characteristics as per NEMA AB1 (H.I.C.) E
Breaking capacity (kA) 240 V 5

480 V 5
600 V -

Electrical characteristics as per UL508 E
Breaking capacity (kA) 240 V -

480 V -
600 V -

Protection
Trip units no interchangeable
Overload protection long time Ir (In x …) 12.5… 125 (A)
Short-circuit protection short time lsd (Ir x …) -

instantaneous Ii (In x …) -
Earth-fault protection lg (In x …) -
Zone selective interlocking ZSI -
Add-on earth-leakage protection add-on Vigi module b

combination with Vigirex relay b

Current measurements -

Additional measurement, indication and control auxiliaries
Indication contacts b

MX shunt and MN undervoltage releases b

Voltage-presence indicator -
Current-transformer module and ammeter module -
Insulation-monitoring module -

Remote communication by bus
Device-status indication -
Device remote operation -
Transmission of settings -
Indication and identification of protection devices and alarms -
Transmission of measured current values -

Installation
Accessories terminal extensions and spreaders b

terminal shields and interphase barriers b

escutcheons b

Dimensions (mm) W x H x D fixed, front connections 2-3P / 4P 105 x 161 x 86
Weight (kg) fixed, front connections 3P / 4P 1.8 / 2.3

Source changeover system (see section on source changeover systems)
Manual, remote-operated and automatic source changeover systems -
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NS125E NS100 NS160 NS250 NS400 NS630
3, 4 2 (1), 3, 4 2 (1), 3, 4 2 (1), 3, 4 3, 4 3, 4
b b b b b b

or extended rotary handle - b b b b b

- b b b b b

front connection b b b b b b

rear connection b b b b b b

front connection - b b b b b

rear connection - b b b b b

front connection - b b b b b

rear connection - b b b b b

125 100 160 250 400 630
- 100 150 220 320 500
750 750 750 750 750 750
8 8 8 8 8 8

/60 Hz 500 690 690 690 690 690
- 500 500 500 500 500
E N SX H L N SX H L N SX H L N H L N H L

220/240 V 25 85 90 100 150 85 90 100 150 85 90 100 150 85 100 150 85 100 150
Hz 380/415 V 16/10 36 50 70 150 36 50 70 150 36 50 70 150 50 70 150 50 70 150

440 V 10 35 50 65 130 35 50 65 130 35 50 65 130 42 65 130 42 65 130
500 V 6 25 36 50 100 30 36 50 70 30 36 50 70 30 50 100 30 50 70
525 V - 22 35 35 100 22 35 35 50 22 35 35 50 22 35 100 22 35 50
660/690 V - 8 10 10 75 8 10 10 20 8 10 10 20 10 (2) 20 (2) 75 (2) 10 (2) 20 (2) 35 (2)

50 % 100 % (3) 100 % 100 % 100 % 100 % (4)

b b b b b b

A A A A A A
10000 50000 40000 20000 15000 15000

In/2 6000 50000 40000 20000 12000 8000
In 6000 30000 20000 10000 6000 4000

E N SX H L N SX H L N SX H L N H L N H L
5 85 90 100 200 85 90 100 200 85 90 100 200 85 100 200 85 100 200
5 35 50 65 130 35 50 65 130 35 50 65 130 42 65 130 42 65 130
- 8 20 35 50 20 20 35 50 20 20 35 50 20 35 50 20 35 50

E N SX H L N SX H L N SX H L N H L N H L
- 85 85 85 - 85 85 85 - 85 85 85 - - - - - - -
- 25 50 65 - 35 50 65 - 35 50 65 - - - - - - -
- 10 10 10 - 10 10 10 - 18 18 18 - - - - - - -

no interchangeable TM (thermal-magnetic) STR22 (electronic) STR23 (electronic) STR53 (electronic)
…) 12.5… 125 (A) b b b b

x …) - - b b b

…) - b b b b

x …) - - - - b

- - - - b

n Vigi module b b b b b

nation with Vigirex relay b b b b b

- - - - b

b b b

b b b

- b b

- b b

- b b

- b b b b

- b b b b

- - - - b

- - - - b

- - - - b

and spreaders b b b

nterphase barriers b b b

b b b

ns 2-3P / 4P 105 x 161 x 86 105 x 161 x 86 / 140 x 161 x 86 140 x 255 x 110 / 185 x 255 x 110
ns 3P / 4P 1.8 / 2.3 2.0 to 2.2 / 2.6 to 2.8 6.2 to 8.1

stems)
- b b
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Functions and
characteristics

Compact circuit breakers NS630b NS80
Number of poles 3, 4
Control manual toggle b

direct or extended rotary handle b

electric b (except LB)

Type of circuit breaker N H L L
Connections fixed front connection b b b -

rear connection b b b b

front connection with bare cables b b - -
withdrawable (on chassis) front connection b b b b

rear connection b b b b

Electrical characteristics as per IEC 60947-2 and EN 60947-2
Rated current (A) In 50 °C 630 800

65 °C (1) 630 800
Rated insulation voltage (V) Ui 800
Rated impulse withstand voltage (kV) Uimp 8
Rated operational voltage (V) Ue AC 50/60 Hz 690
Type of circuit breaker N H L L
Ultimate breaking capacity (kA rms) lcu AC 220/240 V 50 70 150 2

50/60 Hz 380/415 V 50 70 150 2
440 V 50 65 130 2
500/525 V 40 50 100 1
660/690 V 30 42 25 7

Service breaking capacity (kA rms) lcs Value or % Icu manual operation 100 % 75 % 100 % 1
 electrical operation 75 % 50 % 100 % -

Short-time withstand current (kA rms) lcw AC 50/60 Hz 1 s 19.2 19.2 7 5
3 s - - - -

Integrated instantaneous protection kA peak ±10 % 40 40 - -
Suitability for isolation b

Utilisation category B B A A
Durability (C-O cycles) mechanical 10000

electrical 440 V In/2 6000 6000 4000 4
In 5000 5000 3000 3

690 V In/2 4000 4000 3000 3
In 2000 2000 2000 2

Pollution degree III

Electrical characteristics as per Nema AB1 N H L L
Breaking capacity at 60 Hz (kA) 240 V 50 65 125 2

480 V 35 50 100 2
600 V 25 50 - 1

Protection and measurements
Interchangeable control units Micrologic 2.0
Overload protection long time Ir (In x …) b

Short-circuit protection short time Isd (Ir x …) -
instantaneous Ii (In x …) b

Earth-fault protection lg  (In x …) -
Residual earth-leakage protection I∆n -
Zone selective interlocking ZSI -
Protection of the fourth pole b

Current measurements -

Remote communication by bus
Device-status indication b

Device remote operation b

Transmission of settings -
Indication and identification of protection devices and alarms -
Transmission of measured current values -

Additional indication and control auxiliaries
Indication contacts b

Voltage releases MX shunt release/MN undervoltage release b

Installation
Accessories terminal extensions and spreaders b

terminal shields and interphase barriers b

escutcheons b

Dimensions fixed devices, front connections (mm) 3P 327 x 210 x 147
H x W x D 4P 327 x 280 x 147
Weight fixed devices, front connections (kg) 3P 14

4P 18

Source changeover system (see section on "source changeover systems")
Manual, remote-operated and automatic source changeover systems b

E
45
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Protection of distribution systems
Compact NS circuit breakers
from 630 up to 3200 A

(1) 65 °C with vertical connections. See the temperature
derating tables for other types of connections.
(2) Ics: 100 % Icu  for breaking capacity 440V/500V/660V

  Ics: 75 % Icu for breaking capacity 220V/380V.

Compact NS800L
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Compact NS2000H
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NS630b NS800 NS1000 NS1250 NS1600 NS1600b NS2000 NS2500 NS3200
3, 4 3, 4 3, 4 3, 4 3, 4
b b b b b

or extended rotary handle b b b b -
b (except LB) b b b -

N H L LB N H L N H N H N H
onnection b b b - b b b b b b b b b

onnection b b b b b b b b b b b - -
onnection with bare cables b b - - b b - b b - - - -
onnection b b b b b b b b b b b - -
onnection b b b b b b b b b b b - -

630 800 1000 1250 1600 1600 2000 2500 3200
(1) 630 800 1000 1250 1510 1550 1900 2500 2970

800 800 800 800 800
8 8 8 8 8

/60 Hz 690 690 690 690 690
N H L LB N H L N H N H N H

220/240 V 50 70 150 200 50 70 150 50 70 50 70 85 125
Hz 380/415 V 50 70 150 200 50 70 150 50 70 50 70 70 85

440 V 50 65 130 200 50 65 130 50 65 50 65 65 85
500/525 V 40 50 100 100 40 50 100 40 50 40 50 65 -
660/690 V 30 42 25 75 30 42 25 30 42 30 42 65 -

or % Icu manual operation 100 % 75 % 100 % 100 % 100 % 75 % 100 % 100 % 75 % 75 % 50 % 100 % (2) 75 %
 electrical operation 75 % 50 % 100 % - 75 % 50 % 100 % 75 % 50 % 75 % 50 % 100 % (2) 75 %

/60 Hz 1 s 19.2 19.2 7 5 19.2 19.2 7 19.2 19.2 19.2 19.2 - -
3 s - - - - - - - - - - - 32 32

ak ±10 % 40 40 - - 40 40 - 40 40 40 40 130 130
b b b b b

B B A A B B A B B B B B B
10000 10000 10000 10000 5000

In/2 6000 6000 4000 4000 6000 6000 4000 5000 5000 3000
In 5000 5000 3000 3000 5000 5000 3000 4000 2000 2000
In/2 4000 4000 3000 3000 4000 4000 3000 3000 2000 2000
In 2000 2000 2000 2000 2000 2000 2000 2000 1000 1000

III III III III III

N H L LB N H L N H N H N H
240 V 50 65 125 200 50 65 125 50 65 50 65 85 125
480 V 35 50 100 200 35 50 100 35 50 35 50 65 85
600 V 25 50 - 100 25 50 - 25 50 25 50 50 -

Micrologic 2.0 Micrologic 5.0 Micrologic 2.0 A Micrologic 5.0 A Micrologic 6.0 A Micrologic 7.0 A
…) b b b b b b

x …) - b - b b b

…) b b b b b b

x …) - - - - b -
- - - - - b

- - b b b b

b b b b b b

- - b b b b

b b b b b b

b b b b - -
- - b b b b

- - b b b b

- - b b b b

b b

N undervoltage release b b

and spreaders b -
nterphase barriers b b

b b

327 x 210 x 147 350 x 420 x 160
327 x 280 x 147 350 x 535 x 160
14 24
18 36

ystems")
b -
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Functions and
characteristics

D
B

10
51

14

Compact NS100 to 250 circuit breakers,
types N, SX, H and L, may be equipped
with either a TM thermal-magnetic trip unit
or an STR22 electronic trip unit.
A mechanical mismatch-protection system
avoids breaker and trip unit mismatches.

Standard protection

Protection of systems supplied by generators.
Protection of long cables

Protection of systems
with an overloaded
neutral

Protection of distribution systems
TM and STR trip units
for Compact NS100 to 250

TM thermal-magnetic trip units

Protection
The protection functions may be set using the adjustment dials.

Overload protection
Thermal protection with an adjustable threshold.

Short-circuit protection
Magnetic protection with a fixed or adjustable pick-up, depending on the rating.

Protection of the fourth pole
On four-pole circuit breakers, the trip units can be of the:
4P 3d type (neutral unprotected),
4P 3d + N/2 type (neutral protection at 0.5 In) or 4P 4d type (neutral protection at In).

D
B

10
51

15

1 overload protection threshold
2 short-circuit protection pick-up

I

t

0 Ir Im

2

1

E
58

56
4

TM thermal-magnetic trip units TM16D to 250D TM16G to 63G
Ratings (A) In at 40 °C 16 25 32 40 50 63 80 100 125 160 200 250 16 25 40 63
Circuit breaker Compact NS125 E b b b b b b b b b - - - b b b b

Compact NS100 b b b b b b b b - - - - b b b b

Compact NS160 b b b b b b b b b b - - b b b b

Compact NS250 b b b b b b b b b b b b b b b b

Overload protection (thermal)
Current setting (A) Ir adjustable from 0.8 to 1 x In adjustable from 0.8 to 1 x In

Short-circuit protection (magnetic)
Current setting (A) Im fixed adjustable fixed

Compact NS100 190 300 400 500 500 500 640 800 63 80 80 125
Compact NS160/250 190 300 400 500 500 500 1000 1250 1250 1250 5 to 10 x In 63 80 80 125

Protection of the fourth pole
Neutral unprotected 4P 3d no protection no protection
Neutral protection at 0.5 In 4P 3d + N/2 56 56 63 0.5 x Ir
Neutral protection at In 4P 4d 1 x Ir 1 x Ir
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STR22 electronic trip units

Protection
The protection functions may be set using the adjustment dials.
Overload protection
True rms long-time protection with an adjustable threshold.
Short-circuit protection
Short-time and instantaneous protection:
b short-time protection with an adjustable pick-up and fixed tripping delay
b instantaneous protection with fixed pick-up.
Protection of the fourth pole
On four-pole circuit breakers, neutral protection is set using a three-position switch
to 4P 3d (neutral unprotected), 4P 3d + N/2 (neutral protection at 0.5 In) or 4P 4d
(neutral protection at In).
Protection of an overloaded neutral (OSN):
For 4-pole circuit breakers, special protection of systems with high 3rd order
harmonic contents. In position 4P 4d, the switch sets the neutral protection
threshold to 1.6 x Ir.

Indications
A LED on the front indicates the percent load:
b ON - load is > 90 % of Ir setting
b flashing - load is > 105 % of Ir setting.

Test
A mini test kit or a portable test kit may be connected to the test connector on the
front to check circuit-breaker operation after installing the trip unit or accessories.

1 long-time threshold (overload protection) Ir
2 long-time tripping delay
3 short-time pick-up (short-circuit protection) Isd
4 short-time tripping delay
5 instantaneous pick-up (short-circuit protection) Ii
6 test connector
7 percent load indication

4P 4dE
58

71
1

Protection of the fourth pole
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STR electronic trip units STR22SE STR22SE OSN STR22GE
Ratings (A) In 20 to 70 °C (1) 40 80 100 160 250 (1) 160 250 (1) 40 100 160 250 (1)

Circuit breaker Compact NS100 b - b - - - - b b - -
Compact NS160 b b b b - b - b b b -
Compact NS250 b b b b b b b b b b b

Overload protection (Long Time)
Current setting Ir = In x … 0.4...1 0.25…0.63 0.4...1

48 settings 48 settings 48 settings
Time delay (s) at 1.5 x Ir 90...180 90...180 12…15
(min.…max.) at 6 x Ir 5...7.5 5...7.5 -

at 7.2 x Ir 3.2...5.0 3.2...5.0 -

Short-circuit protection (Short Time)
Pick-up (A) Isd = Ir x … 2...10 2...10 2...10
Accuracy ±15 % 8 settings 8 settings 8 settings
Time delay (ms) fixed fixed fixed

max. resettable time y 40 y 40 y 40
max. break time y 60 y 60 y 60

Short-circuit protection (Instantaneous)
Pick-up (A) Ii fixed u 11 x In fixed u 7 x In fixed u 11 x In

Protection of the fourth pole
Neutral unprotected 4P 3d no protection no protection -
Neutral protection at 0.5 In 4P 3d + N/2 0.5 x Ir 0.8 x Ir -
Neutral protection at In 4P 4d 1 x Ir 1.6 x Ir -

(1) If the STR22SE, STR22SE OSN and STR22GE 250 A trip units are used in high-temperature environments, the setting must take into account the thermal
limitations of the circuit breaker. The overload protection setting may not exceed 0.95 at 60 °C or 0.9 at 70 °C.

Setting example
What is the overload-protection threshold of a
Compact NS250 circuit breaker equipped with an
STR22SE 160 A trip unit set to Io = 0.5 and Ir = 0.8 ?
Answer:
In x Io x Ir = 160 x 0.5 x 0.8 = 64 A. x In

Ir

x Io

.8
.85

.9
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1

.88
.93

.98

Io
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Functions and
characteristics

Protection of distribution systems
STR trip units
for Compact NS400 to 630

Compact NS400 to 630 circuit breakers,
types N, H and L, 3-pole and 4-pole, may
be equipped with any of the STR23SE,
STR23SV, STR53UE and STR53SV
electronic trip units.
The STR53UE and STR53SV trip units
offer a wider range of settings and the
STR53UE offers a number of optional
protection, measurement and
communications functions.

Protection of systems with an
overloaded neutral

Standard protection with selectivity

D
B

10
51

16

Protection of systems supplied
by generators.
Protection of long cables

Selection of the trip unit depends on the type of distribution system protected and
the operational voltage of the circuit breaker.
Protection for all types of circuits, from 60 to 630 A, is possible with only five trip-
unit catalogue numbers, whatever the circuit-breaker operational voltage:
b U y 525 V: STR23SE, STR23SE OSN or STR53UE
b U > 525 V: STR23SV or STR53SV.
Trip units do not have a predefined rating. The tripping threshold depends on the
circuit breaker rating and the LT (long time) current setting.
For example, for an STR23SE trip unit set to the maximum value, the tripping
threshold is:
v 250 A, when installed on a Compact NS400 250 A
v 630 A, when installed on a Compact NS630.

STR23SE (U y 525 V) and STR23SV (U > 525 V)

electronic trip units

Protection
The protection functions may be set using the adjustment dials.
Overload protection
Long-time protection with an adjustable threshold and fixed tripping delay:
b Io base setting (6-position dial from 0.5 to 1)
b Ir fine adjustment (8-position dial from 0.8 to 1).
Short-circuit protection
Short-time and instantaneous protection:
b short-time protection with an adjustable pick-up and fixed tripping delay
b instantaneous protection with fixed pick-up.
Protection of the fourth pole
On four-pole circuit breakers, neutral protection is set using a three-position switch
to 4P 3d (neutral unprotected), 4P 3d + N/2 (neutral protection at 0.5 In) or 4P 4d
(neutral protection at In).

Protection of an overloaded neutral (OSN):
For 4-pole circuit breakers, special protection of systems with high 3rd order
harmonic contents. In position 4P 4d, the switch sets the neutral protection
threshold to 1.6 x Ir.

Indications
A LED on the front indicates the percent load:
b ON - load is > 90 % of Ir setting
b flashing - load is > 105 % of Ir setting.

Test
A mini test kit or a portable test kit may be connected to the test connector on the
front to check circuit-breaker operation after installing the trip unit or accessories.

t

Isd I0 Ir Ii

1
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3

4
5

IsdIr

STR 23 SE

Ir

x Io

Io

-
test

+
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105 %Iralarm
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6 1 37
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.9
1

.8
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.9
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1

.88
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.8

2
3
4

5 6
7
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10

Isd

x Ir

1 long-time threshold (overload protection) Ir
2 long-time tripping delay
3 short-time pick-up (short-circuit protection) Isd
4 short-time tripping delay
5 instantaneous pick-up (short-circuit protection) Ii
6 test connector
7 percent load indication
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Protection of systems U > 525 V
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STR53UE (U y 525 V) and STR53SV (U > 525 V)

electronic trip units

Protection
The protection functions may be set using the adjustment dials.

Overload protection
Long-time protection with adjustable threshold and tripping delay:
b Io base setting (6-position dial from 0.5 to 1)
b Ir fine adjustment (8-position dial from 0.8 to 1).

Short-circuit protection
Short-time and instantaneous protection:
b short-time protection with adjustable pick-up and tripping delay,
with or without constant I2t
b instantaneous protection with adjustable pick-up.

Protection of the fourth pole
On four-pole circuit breakers, neutral protection is set using a three-position switch
to 4P 3d (neutral unprotected), 4P 3d + N/2 (neutral protection at 0.5 In) or 4P 4d
(neutral protection at In).

Overload LED (%Ir)
A LED on the front indicates the percent load:
b when ON, the load is > 90 % of Ir setting
b when flashing, the load is > 105 % of Ir setting.

Fault indications
A LED signals the type of fault:
b overload (long-time protection) or abnormal internal temperature (> Ir)
b short-circuit (short-time protection) or instantaneous (> Isd)
b earth fault (if earth-fault protection option installed) (> Ig)
b microprocessor malfunction:
v both (> Ig) and (> Isd) LEDs ON
v (> Ig) LED ON (if earth-fault protection option (T) installed).
Battery powered. Spare batteries are supplied in an adapter box. The LED
indicating the type of fault goes OFF after approximately ten minutes to conserve
battery power. The information is however stored in memory and the LED can be
turned back ON by pressing the battery/LED test pushbutton. The LED
automatically goes OFF and the memory is cleared when the circuit breaker is reset.

Test
A mini test kit or a portable test kit may be connected to the test connector on the
front to check circuit-breaker operation after installing the trip unit or accessories.
The test pushbutton tests the battery and the (%Ir), (> Ir), (> Isd) and (> Ig) LEDs.

Self monitoring
The circuit breaker trips if a microprocessor fault or an abnormal temperature
is detected.

Options
Four options are available:
b earth-fault protection T
b ammeter I
b zone selective interlocking ZSI
b communications option COM.
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0 Ir Isd Ii
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1 long-time threshold (overload protection)
2 long-time tripping delay
3 short-time pick-up (short-circuit protection)
4 short-time tripping delay
5 instantaneous pick-up (short-circuit protection)
6 optional earth-fault pick-up
7 optional earth-fault tripping delay
8 test connector
9 battery and lamp test pushbutton

(1) Earth-fault protection (T) (see the "Options
for the STR53UE electronic trip unit" section on
the following pages).
With the earth-fault option (T) on the STR53UE
electronic trip unit, an external neutral sensor can
be installed (situation for a three-pole circuit
breaker in a distribution system with a neutral).
Available ratings of external neutral sensors:
150, 250, 400, 630 A.
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Functions and
characteristics

Protection of distribution systems
STR trip units
for Compact NS400 to 630 (cont.)

Setting example
What is the overload-protection threshold of a
Compact NS400 circuit breaker equipped with
an STR23SE (or STR23SV) trip unit set
to Io = 0.5 and Ir = 0.8 ?

Answer.
In x Io x Ir = 400 x 0.5 x 0.8 = 160 A.
The identical trip unit, with identical settings but
installed on a Compact NS630 circuit breaker, will
have an overload-protection threshold of:
630 x 0.5 x 0.8 = 250 A.
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Trip units U yyyyy 525V STR23SE STR23SE OSN STR53UE
U > 525V STR23SV - STR53SV

Ratings (A) of circuit breaker In 20 to 70 °C (1) 150 250 400 630 150 250 400 630
Circuit breaker Compact NS400 N/H/L b b b - b b b -

Compact NS630 N/H/L - - - b - - - b

Overload protection  (Long time)
Current setting Ir = In x … 0.4...1 0.25…0.63

adj., 48 settings adjustable, 48 settings adjustable, 48 settings
Time delay (s) fixed fixed adjustable
(min.…max.) at 1.5 x Ir 90...180 90...180 8...15 34...50 69...100 138...200 277...400

at 6 x Ir 5...7.5 5...7.5 0.4...0.5 1.5...2 3...4 6...8 12...16
at 7.2 Ir 3.2...5.0 3.2...5.0 0.2...0.74 1...1.4 2...2.8 4...5.5 8.2...11

Short-circuit protection (Short time)
Pick-up (A) Isd  = Ir x … 2...10 2...10 1.5...10
accuracy ±15 % adj., 8 settings adjustable, 8 settings adjustable, 8 settings
Time delay (ms) fixed fixed adjustable, 4 settings + "constant I2t" option

max. resettable time y 40 y 40 y 15 y 60 y 140 y 230
max. break time y 60 y 60 y 60 y 140 y 230 y 350

Short-circuit protection (instantaneous)
Pick-up (A) Ii = In x … 11 7 1.5...11

fixed fixed adjustable, 8 settings

Protection of the fourth pole
Neutral unprotected 4P 3d no protection no protection no protection
Neutral protection at 0.5 In 4P 3d + N/2 0.5 x Ir 0.8 x Ir 0.5 x Ir
Neutral protection at In 4P 4d 1 x Ir 1.6 x Ir 1 x Ir

Options
Indication of fault type - - b (standard)
Zone selective interlocking ZSI - - b (2)

Communications COM - - b (2)

Built-in ammeter I - - b (2)

Earth-fault protection T - - b (2)

(1) If the trip units are used in high-temperature environments, the setting must take into account the thermal limitations of the circuit breaker. The overload
protection setting may not exceed 0.95 at 60 °C or 0.9 at 70 °C for the Compact NS400, and 0.95 at 50 °C, 0.9 at 60 °C or 0.85 at 70 °C for the Compact
NS630.
(2) This option is not available for the STR53SV trip unit.
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Options for the STR53UE electronic trip unit
Earth-fault protection (T)
Type Residual

Pick-up Ig = In x … 0.2 to 1
Accuracy ±15 % adjustable, 8 settings
Time delay adjustable, 4 settings
"constant I2t" function max. resettable time 60 140 230 350

max. break time y 140 y 230 y 350 y 500

Ammeter (I)
A digital display continuously indicates the current of the phase with the greatest
load. The value of each current (I1, I2, I3, Ineutral) may be successively displayed
by pressing a scroll button.
LEDs indicate the phase for which the current is displayed.

Ammeter display limits:
b minimum current u 0.2 x In. Lower currents are not displayed
b maximum current y 10 x In.

Zone selective interlocking (ZSI)
A number of circuit breakers are interconnected one after another by a pilot wire.

In the event of a short-time or earth fault:
b if a given STR53UE trip unit detects the fault, it informs the upstream circuit
breaker, which applies the set time delay
b if the STR53UE trip unit does not detect the fault, the upstream circuit breaker
trips after its shortest time delay.

In this manner, the fault is cleared rapidly by the nearest circuit breaker.
The thermal stresses on the circuits are minimised and time discrimination is
maintained throughout the installation.

The STR53UE trip unit can handle only the downstream end of a zone selective
interlocking function.Consequently,the ZSI option cannot be implemented between
two Compact NS circuit breakers equipped with STRE53UE trip units.

The ZSI option of the STR53UE trip unit operates only with an upstream circuit
breaker equipped with a Micrologic A, P or H control unit.

Opto-electronic outputs
Using opto-transistors, these outputs ensure total isolation between the internal
circuits of the trip unit and the circuits wired by the user.

Communications option (COM)
This option transmits data to Digipact distribution monitoring and control modules.

Transmitted data:
b settings
b phase and neutral currents (rms values)
b highest current of the three phases
b overload-condition alarm
b cause of tripping (overload, short-circuit, etc.).

Possible
combinations:
b I
b I + T
b I + COM
b I + T + COM

b ZSI
b ZSI + I
b ZSI + I + T
b ZSI + I + COM
b ZSI + I + T + COM
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Functions and
characteristics

Protection of distribution systems
Micrologic control units
for Compact NS630b to 3200

1 long-time threshold and tripping delay
2 overload alarm (LED)
3 short-time pick-up and tripping delay
4 instantaneous pick-up
5 fixing screw for long-time rating plug
6 test connector

Protection
Protection thresholds and delays are set using the adjustment dials.

Overload protection
True rms long-time protection.
Thermal memory: thermal image before and after tripping.
Setting accuracy may be enhanced by limiting the setting range using a different
long-time rating plug.
Overload protection can be cancelled using a specific LT rating plug "Off".

Short-circuit protection
Short-time (rms) and instantaneous protection.
Selection of I2t type (ON or OFF) for short-time delay.

Neutral protection
On three-pole circuit breakers, neutral protection is not possible.
On four-pole circuit breakers, neutral protection may be set using a three-position
switch: neutral unprotected (4P 3d), neutral protection at 0.5 Ir (4P 3d + N/2) or
neutral protection at Ir (4P 4d).

Indications
Overload indication by alarm LED on the front; the LED goes on when the current
exceeds the long-time trip threshold.

Test
A mini test kit or a portable test kit may be connected to the test connector on the
front to check circuit-breaker operation after installing the trip unit or accessories.

Micrologic 2.0 and 5.0 control units protect
power circuits. Micrologic 5.0 offers time
discrimination for short-circuits as well.
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Note.
Micrologic control units are equipped with a transparent lead-
seal cover as standard.
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Protection Micrologic 2.0
Long time

Current setting (A) Ir = In x … 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 1
tripping between 1.05 and 1.20 x Ir other ranges or disable by changing long-time rating plug
Time setting tr (s) 0.5 1 2 4 8 12 16 20 24
Time delay (s) accuracy: 0 to -30 % 1.5 x Ir 12.5 25 50 100 200 300 400 500 600

accuracy: 0 to -20 % 6 x Ir 0.7 (1) 1 2 4 8 12 16 20 24
accuracy: 0 to -20 % 7.2 x Ir 0.7 (2) 0.69 1.38 2.7 5.5 8.3 11 13.8 16.6

Thermal memory 20 minutes before and after tripping
(1) 0 to -40 % - (2) 0 to -60 %

Instantaneous
Pick-up (A) Isd = Ir x … 1.5 2 2.5 3 4 5 6 8 10
accuracy: ±10 %
Time delay max. resettable time: 20 ms; max break time: 50 ms

Protection Micrologic 5.0
Long time Micrologic 5.0

Current setting (A) Ir = In x … 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 1
tripping between 1.05 and 1.20 x Ir other ranges or disable by changing long-time rating plug
Time setting tr (s) 0.5 1 2 4 8 12 16 20 24
Time delay (s) accuracy: 0 to -30 % 1.5 x Ir 12.5 25 50 100 200 300 400 500 600

accuracy: 0 to -20 % 6 x Ir 0.7 (1) 1 2 4 8 12 16 20 24
accuracy: 0 to -20 % 7.2 x Ir 0.7 (2) 0.69 1.38 2.7 5.5 8.3 11 13.8 16.6

Thermal memory 20 minutes before and after tripping
(1) 0 to -40 % - (2) 0 to -60 %

Short time
Pick-up (A) Isd = Ir x … 1.5 2 2.5 3 4 5 6 8 10
accuracy: ±10 %
Time setting tsd (s) settings I2t Off 0 0.1 0.2 0.3 0.4

I2t On 0.1 0.2 0.3 0.4
Time delay (ms) at 10 x Ir tsd (max. resettable time) 20 80 140 230 350
(I2t off or I2t on) tsd (max. break time) 80 140 200 320 500

Instantaneous
Pick-up (A) Ii = In x … 2 3 4 6 8 10 12 15 off
accuracy: ±10 %
Time delay max. resettable time: 20 ms; max break time: 50 ms
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Functions and
characteristics

Protection of distribution systems
Micrologic A control units
for Compact NS630b to 3200 (cont.)

1 long-time threshold and tripping delay
2 overload alarm (LED) at 1,125 Ir
3 short-time pick-up and tripping delay
4 instantaneous pick-up
5 earth-leakage or earth-fault pick-up and tripping delay
6 earth-leakage or earth-fault test button
7 long-time rating plug screw
8 test connector
9 lamp test, reset and battery test
10 indication of tripping cause
11 digital display
12 three-phase bargraph and ammeter
13 navigation buttons

Micrologic A control units protect power
circuits. They also offer measurements,
display, communication and current
maximeters. Version 6 provides earth-fault
protection, version 7 provides earth-
leakage protection.
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Note.
Micrologic A control units come with a transparent lead-seal
cover as standard.

Protection
Protection thresholds and delays are set using the adjustment dials.

Overload protection
True rms long-time protection.
Thermal memory: thermal image before and after tripping.
Setting accuracy may be enhanced by limiting the setting range using a different
long-time rating plug.
Overload protection can be cancelled using a specific LT rating plug "Off".

Short-circuit protection
Short-time (rms) and instantaneous protection.
Selection of I2t type (ON or OFF) for short-time delay.

Earth-fault protection
Residual or source ground return earth fault protection.
Selection of I2t type (ON or OFF) for delay.

Residual earth-leakage protection (Vigi).
Operation without an external power supply.
q Protected against nuisance tripping.
kDC-component withstand class A up to 10 A.

Neutral protection
On three-pole circuit breakers, neutral protection is not possible.
On four-pole circuit breakers, neutral protection may be set using a three-position
switch: neutral unprotected (4P 3d), neutral protection at 0.5 Ir (4P 3d + N/2),
neutral protection at Ir (4P 4d).

Zone selective interlocking (ZSI)
A ZSI terminal block may be used to interconnect a number of control units to
provide total discrimination for short-time and earth-fault protection, without a delay
before tripping.

Overload alarm
A yellow alarm LED goes on when the current exceeds the long-time trip threshold.

"Ammeter" measurements
Micrologic A control units measure the true (rms) value of currents.
They provide continuous current measurements from 0.2 to 20 In and are accurate
to within 1.5% (including the sensors).
A digital LCD screen continuously displays the most heavily loaded phase (Imax) or
displays the I1, I2, I3, IN, Ig,I∆n, stored-current (maximeter) and setting values by
successively pressing the navigation button.
The optional external power supply makes it possible to display currents < 20% In.
Below 0.05 In, measurements are not significant. Between 0.05 and 0.2 In,
accuracy is to within 0.5% In + 1.5% of the reading.

Communication option
In conjunction with the COM communication option, the control unit transmits the
following:
b settings
b all “ammeter” measurements
b tripping causes
b maximeter readings.

Fault indications
LEDs indicate the type of fault:
b overload (long-time protection Ir)
b short-circuit (short-time Isd or instantaneous li protection)
b earth fault or earth leakage (Ig or I∆n)
b internal fault (Ap).

Battery power
The fault indication LEDs remain on until the test/reset button is pressed. Under
normal operating conditions, the battery supplying the LEDs has a service life of
approximately 10 years.

Test
A mini test kit or a portable test kit may be connected to the test connector on the
front to check circuit-breaker operation. For Micrologic 6.0 A and 7.0 A control units,
the operation of earth-fault or earth-leakage protection can be checked by pressing
the test button located above the test connector.
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Protection Micrologic 2.0 A
Long time

Current setting (A) Ir = In x … 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 1
tripping between 1.05 and 1.20 x Ir other ranges or disable by changing long-time rating plug
Time setting tr (s) 0.5 1 2 4 8 12 16 20 24
Time delay (s) accuracy: 0 to -30 % 1.5 x Ir 12.5 25 50 100 200 300 400 500 600

accuracy: 0 to -20 % 6 x Ir 0.7(1) 1 2 4 8 12 16 20 24
accuracy: 0 to -20 % 7.2 x Ir 0.7(2) 0.69 1.38 2.7 5.5 8.3 11 13.8 16.6

Thermal memory 20 minutes before and after tripping
(1) 0 to -40 % - (2) 0 to -60 %

Instantaneous
Pick-up (A) Isd = Ir x … 1.5 2 2.5 3 4 5 6 8 10
accuracy: ±10 %
Time delay max resettable time: 20 ms; max break time: 50 ms

Ammeter Micrologic 2.0 A
Continuous current measurements

Display from 20 to 200 % of In I1 I2 I3 IN
accuracy: 1.5 % (including sensors) no auxiliary source (where I > 20 % In)
Maximeters I1 max. I2 max. I3 max. IN max.

Protection Micrologic 5.0 / 6.0 / 7.0 A
Long time Micrologic 5.0 / 6.0 / 7.0 A

Current setting (A) Ir = In x … 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 1
tripping between 1.05 and 1.20 x Ir other ranges or disable by changing long-time rating plug
Time setting tr (s) 0.5 1 2 4 8 12 16 20 24
Time delay (s) accuracy: 0 to -30 % 1.5 x Ir 12.5 25 50 100 200 300 400 500 600

accuracy: 0 to -20 % 6 x Ir 0.7(1) 1 2 4 8 12 16 20 24
accuracy: 0 to -20 % 7.2 x Ir 0.7(2) 0.69 1.38 2.7 5.5 8.3 11 13.8 16.6

Thermal memory 20 minutes before and after tripping
(1) 0 to -40 % - (2) 0 to -60 %

Short time
Pick-up (A) Isd = Ir x … 1.5 2 2.5 3 4 5 6 8 10
accuracy: ±10 %
Time setting tsd (s) settings I2t Off 0 0.1 0.2 0.3 0.4

I2t On 0.1 0.2 0.3 0.4
Time delay (ms) at 10 x Ir tsd (max. resettable time) 20 80 140 230 350
(I2t off or I2t on) tsd (max. break time) 80 140 200 320 500

Instantaneous
Pick-up (A) Ii = In x … 2 3 4 6 8 10 12 15 off
accuracy: ±10 %
Time delay max. resettable time: 20 ms ; max. break time: 50 ms

Earth fault Micrologic 6.0 A
Pick up (A) Ig = In x … A B C D E F G H J
accuracy: ±10 % In y 400 A 0.3 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

400 A < In < 1250 A 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
In u 1250 A 500 640 720 800 880 960 1040 1120 1200

Time setting tg (s) settings I2t Off 0 0.1 0.2 0.3 0.4
I2t On 0.1 0.2 0.3 0.4

Time delay (ms) at In or 1200 A tg (max. resettable time) 20 80 140 230 350
(I2t off or I2t on) tg (max. break time) 80 140 200 320 500

Residual earth leakage (Vigi) Micrologic 7.0 A
Sensitivity (A) I∆n 0.5 1 2 3 5 7 10 20 30
accuracy: 0 to -20 %
Time delay ∆t (ms) settings 60 140 230 350 800

∆t (max. resettable time) 60 140 230 350 800
∆t (max. break time) 140 200 320 500 1000

Ammeter Micrologic 5.0 / 6.0 / 7.0 A
Continuous current measurements

Display from 20 to 200 % of In I1 I2 I3 IN Ig I∆n

accuracy: 1.5 % (including sensors) no auxiliary source (where I > 20 % In)
Maximeters I1 max I2 max I3 max IN max Ig max I∆n max

Note.
All current-based protection functions require no auxiliary source.
The test / reset button resets maximeters, clears the tripping indication and tests the battery.
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Functions and
characteristics

Accessories for Micrologic control units

External sensors
External sensor for earth-fault protection
The sensor is used with 3P circuit breakers and the Micrologic 6.0 A control unit.
It is installed on the neutral conductor for residual type earth-fault protection.
The rating of the sensor (CT) must be compatible with the rating of the circuit
breaker:
b NS630b to NS1600 - 400/1600 CT
b NS1600b to NS3200 - 1000/4000 CT.

Rectangular sensor for earth-leakage protection
The sensor is installed around the busbars (phases + neutral) to detect the zero-
phase sequence current required for the earth-leakage protection.
Rectangular sensors are available in two sizes.
Inside dimensions (mm)
b 280 x 115 up to 1600 A
b 470 x 160 up to 3200 A.

External sensor for source ground return protection
The sensor is installed around the connection of the transformer neutral point to
earth and connects to the Micrologic 6.0 A control unit to provide the source ground
return (SGR) protection.

Long-time rating plug
Four interchangeable plugs may be used to limit the long-time threshold setting
range for higher accuracy.
The time delay settings indicated on the plugs are for an overload of 6 Ir.
As standard, control units are equipped with the 0.4 to 1 plug.

Setting ranges
Standard Ir = In x… 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 1
Low-setting option Ir = In x… 0.4 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.8
High-setting option Ir = In x… 0.80 0.82 0.85 0.88 0.90 0.92 0.95 0.98 1
Off plug No long-time protection (Ir = In for Isd setting)
Important: long-time rating plugs must always be removed before carrying out insulation or
dielectric withstand tests.

External 24 V DC power-supply module
The external power-supply module makes it possible to use the display even if the
circuit breaker is open or not supplied (for the exact conditions of use, see the
"Electrical diagrams" part of this catalogue).
This module powers both the control unit (100 mA) and the M2C and M6C
programmable contacts (100 mA).
If the COM communication option is used, the communication bus requires its own
24 VDC power supply, independent with respect to that of the Micrologic control
unit.
With the Micrologic A control unit, this module makes it possible to display currents
of less than 20 % In.
With the Micrologic P and H, it can be used to display fault currents after tripping.

Characteristics:
b power supply:
v 110/130, 200/240, 380/415 V AC (+10 % -15 %)
v 24/30, 48/60, 100/125 V DC (+20 % -20 %)

b output voltage: 24 V DC, ±5 % 200 mA; towards the end of 2004, the available
output current will be increased from 200 mA to 1 A

b ripple < 1 %

b dielectric withstand : 3.5 kV rms between input/output, for 1 minute

b overvoltage category: as per IEC 60947-1 cat. 4.

Battery module
The battery module maintains display operation and communication with the
supervisor if the power supply to the Micrologic control units is interrupted.
It is installed in series between the Micrologic control unit and the AD module.

Characteristics:
b battery run-time: 12 hours (approximately)
b mounted on vertical backplate or symmetrical rail.

Protection of distribution systems
Micrologic A control units
for Compact NS630b to 3200 (cont.)

External sensor (CT)
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Spare parts for Micrologic control units

Lead-seal cover for Micrologic A
A transparent, lead-seal cover controls access to the adjustment dials.
When the cover is closed, it is still possible to access:
b the test connector
b the test button for the earth-fault and earth-leakage protection function.

Spare battery
A battery supplies power to the LEDs identifying the tripping causes. Battery
service life is approximately ten years.
A test button on the front of the control unit is used to check the battery condition.
The battery may be replaced on site when discharged.

Lead-seal cover for
Micrologic A
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Functions and
characteristics

Protection of distribution systems
AC and DC single-phase
and two-phase systems

Compact NS160N single-pole

Compact NS160N two-pole
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Compact circuit breakers NS100
Number of poles 1
Control manual toggle b

direct or extended rotary handle -
electric -

Connections fixed front connection b

rear connection b

withdrawable front connection -
rear connection -

Electrical characteristics as per IEC 60947-2 and EN 60947-2
Rated current (A) In 40 °C 100
Rated insulation voltage (V) Ui 750
Rated impulse withstand voltage kV) Uimp 8
Rated operational voltage (V) Ue AC 50/60 Hz 277

DC 250
Type of circuit breaker N H
Ultimate breaking capacity (kA rms) lcu AC 220 V 25 40

50/60 Hz 277 V 25 40
380/415 V - -
440 V - -
500 V - -
525 V - -
660/690 V - -

DC 250 V (1P) 50 85
500 V (2P) - -

Service breaking capacity (kA rms) lcs % Icu 100 %
Suitability for isolation b

Utilisation category A
Durability (C-O cycles) mechanical 20000

electrical 277 V In/2 20000
In 10000

Electrical characteristics as per NEMA AB1 N H
Breaking capacity (kA) 240 V 25 40
V AC 50/60 Hz 277 V 25 40

480 V - -
600 V - -

Protection and measurements
Type of trip units built-in thermal-magn
Ratings In 16 20 25 3
Overload protection (thermal) long time Ir fixed

threshold 16 20 25 3
Short-circuit protection (magnetic) instantaneous lm fixed

pickup value indicated for AC (1) 190 190 300 3
real value for DC 260 260 400 4

Add-on earth-leakage protection add-on Vigi module -
combination with Vigirex relay b

Additional indication and control auxiliaries
Indication contacts -
Voltages releases MX shunt release -

MN undervoltage release -

Remote communication by bus
Device status indication via communicating auxiliary contacts -

Installation
Accessories terminal extensions and spreaders b

terminal shields and interphase barriers b

escutcheons b

Dimensions (mm) W x H x D 35 x 161 x 86
Weight (kg) 0.7

Source changeover system
Interlocking systems -

(1) The thresholds for TMD and TMG 1-pole and 2-pole magnetic trip units up to 63 A are
indicated for AC. The real DC thresholds are indicated on the following line.
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NS100 NS160 NS250
1 2 1 2 1
b b b b b

or extended rotary handle - - - - -
- - - - -

onnection b b b b b

onnection b b b b b

onnection - - - - -
onnection - - - - -

100 100 160 160 250
750 750 750 750 750
8 8 8 8 8

/60 Hz 277 690 277 690 277
250 500 250 500 -
N H N H N H N H N

220 V 25 40 85 100 25 40 85 100 25
Hz 277 V 25 40 - - 25 40 - - 25

380/415 V - - 25 70 - - 36 70 -
440 V - - 25 65 - - 35 65 -
500 V - - 18 50 - - 30 50 -
525 V - - 18 35 - - 22 35 -
660/690 V - - 8 10 - - 8 10 -
250 V (1P) 50 85 85 100 50 85 85 100 -
500 V (2P) - - 85 100 - - 85 100 -

100 % 100 % 100 % 100 % 100 %
b b b b b

A A A A A
20000 20000 20000 20000 10000

In/2 20000 20000 20000 20000 10000
In 10000 10000 10000 10000 5000

N H N H N H N H N
25 40 85 100 25 40 85 100 25
25 40 - - 25 40 - - 25
- - 25 65 - - 25 65 -
- - 10 35 - - 10 35 -

built-in thermal-magnetic built-in thermal-magnetic built-in thermal-magnetic
16 20 25 30 40 50 63 80 100 125 160 160 200 250
fixed fixed fixed
16 20 25 30 40 50 63 80 100 125 160 160 200 250
fixed fixed fixed

value indicated for AC (1) 190 190 300 300 500 500 500 640 800 1000 1250 850 850 850
real value for DC 260 260 400 400 700 700 700 800 1000 1200 1250 - - -

- - -
rex relay b b b

- b - b -
- b - b -

ease - b - b -

- b - b -

and spreaders b b b b b

nterphase barriers b b b b b

b b b b b

35 x 161 x 86 70 x 161 x 86 35 x 161 x 86 70 x 161 x 86 35 x 161 x 86
0.7 1.2 0.7 1.2 0.7

- - - - -
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Functions and
characteristics

Protection of distribution systems
1000 V systems

05
31

82

1000 V Compact NS400

Compact circuit breakers
Number of poles
Rating of sensors (A)
Control manual toggle

direct or extended rotary handle
electric

Connections fixed front connection
rear connection

plug-in (on base) front connection
rear connection

withdrawable (on chassis) front connection
rear connection

Electrical characteristics
Rated operational voltage (V) Ue AC 50/60 Hz
Ultimate breaking capacity (kA rms) lcu AC 1000 V
Service breaking capacity lcs % Icu

Electrical characteristics as per IEC 60947-2 and EN 60947-2
Rated current (A) In 40 °C
Rated insulation voltage (V) Ui
Rated impulse withstand voltage kV) Uimp
Rated operational voltage (V) Ue AC 50/60 Hz
Ultimate breaking capacity (kA rms) lcu AC 1000 V
Service breaking capacity lcs % Icu
Suitability for isolation
Short-time withstand current (kA rms) lcw 0.5 s
V AC 50/60 Hz 1 s
Utilisation category
Durability (C-O cycles) mechanical

electrical 1000 V In/2
In

Pollution degree

Protection and measurements
Interchangeable trip units
Overload protection long time Ir (In x …)
Short-circuit protection short time Isd (Ir x …)

instantaneous Ii (In x …)
Earth-fault protection lg (In x …)
Residual earth-leakage protection I∆n
Zone selective interlocking ZSI
Protection of the fourth pole
Add-on earth-leakage protection combination with Vigirex relay
Current measurements

Additional indication and control auxiliaries
Indication contacts
Voltage releases MX shunt release

MN undervoltage release

Remote communication by bus
Device-status indication
Device remote operation
Transmission of settings
Indication and identification of protection devices and alarms
Transmission of measured current values

Installation
Accessories terminal extensions and spreaders

terminal shields and interphase barriers
escutcheons

Dimensions (mm) fixed 3P
W x H x D 4P
Weight (kg) fixed 3P

4P

Source changeover system
Interlocking systems

For ratings above 400 A,
see the Masterpact
catalogue.
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NS400 1000 V For ratings above 400 A, see the Masterpact catalogue
3
150, 250, 400
b

or extended rotary handle b

b

onnection b

onnection consult us
onnection consult us
onnection consult us
onnection consult us
onnection consult us

/60 Hz 1150
00 V 10

100 %

150, 250, 400
1250
8

/60 Hz 1000
00 V 10

100 %
b

standardised
standardised
A
15000

V In/2 4000
In 2000

III

STR23SP
…) b

x …) b

…) b

x …) -
b

-
-

rex relay b

-

b

b

ease b

b

b

-
-
-

and spreaders b

nterphase barriers b

b

480 x 140 x 110
-
13
-

consult us
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Functions and
characteristics

Protection of distribution systems
400 Hz applications

Tripping thresholds
The 400 Hz current settings are obtained by multiplying the 50 Hz values by the
following coefficient:
b K1 for thermal trip units;
b K2 for magnetic trip units.
On adjustable trip units, these adaptation coefficients are independent of the unit
adjustment knob position.

Thermal trip units
The current settings are lower at 400 Hz than at 50 Hz (K1 < 1).

Magnetic trip units
The current settings are conversely higher at 400 Hz than at 50 Hz (K2 > 1).
Adjustable trip units should be set to minimum, or use Compact circuit breakers
equipped with low magnetic trip units (type G).

Electronic trip units
The use of electronics offers the advantage of greater operating stability when the
frequency is varied. However, the devices are still subjected to frequency related
temperature effects which may sometimes pose restrictions on their use.
Column K1 of the table gives the maximum permissible current to be used for the
current setting (knob position).

Thermal-magnetic trip units

Circuit breaker Trip unit Thermal setting K1 Magnetic K2
at 40 °C setting

NS100N TM16G 16 0.95 63 1.6
TM25G 25 0.95 80 1.6
TM40G 40 0.95 80 1.6
TM63G 63 0.95 125 1.6

NS250N TM16D 16 0.95 240 1.6
TM25D 25 0.95 300 1.6
TM40D 40 0.95 500 1.6
TM63D 63 0.95 500 1.6
TM80D 80 0.9 650 1.6
TM100D 100 0.9 800 1.6
TM125D 125 0.9 1000 1.6
TM160D 160 0.9 1250 1.6
TM200D 200 0.9 1000 (1) 1.6
TM250D 250 0.9 1250 (1) 1.6

(1) for TM200D and TM250D, Im must be set to its maximum

Electronic trip units

Compact adaptation coefficients
Circuit breaker Trip unit Rating Long-time Short-time K2

Ir at 50 Hz Ir maxi Irm at 50 Hz
(A at 40 °C) K1 (A)

NS100N STR22SE 40...100 0.4 to 1 2 to 10 Ir 1
NS250N STR22SE 100...250 0.4 to 0.9 2 to 10 Ir 1
NS400N STR23SE 400 0.4 to 0.8 1.5 to 10 Ir 1
NS630N STR23SE 630 0.4 to 0.8 1.5 to 10 Ir 1
NS400N STR53SE 400 0.4 to 0.8 1.5 to 10 Ir 1
NS630N STR53SE 630 0.4 to 0.8 1.5 to 10 Ir 1
C801N STR25DE 800 0.4 to 0.75 1.5 to 10 Ir 0.97

STR35SE/GE 800 0.4 to 0.75 1.5 to 10 Ir 0.97
C1001N STR25DE 1000 0.4 to 0.75 1.5 to 10 Ir 0.97

STR35SE/GE 1000 0.4 to 0.75 1.5 to 10 Ir 0.97
C1251N STR25DE 1250 0.4 to 0.75 1.5 to 10 Ir 0.97

STR35SE/GE 1250 0.4 to 0.75 1.5 to 10 Ir 0.97
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Breaking capacity of Compact NS and
Compact circuit breakers at 400 Hz

At 440 V, 400 Hz
Circuit breaker Breaking capacity

NS100N 12 kA
NS250N 4,5 kA
NS400N 10 kA
NS630N 10 kA
C801N 25 kA
C1001N 25 kA
C1251N 25 kA

MN or MX auxiliary releases
For Compact NS100-630
For circuit breakers on 400 Hz systems, only 125 V DC rated releases can be
used. The release must be supplied by the 400 Hz system via a rectifier bridge (to
be selected from the table below) and an additional resistor with characteristics
depending on the system voltage and the type of circuit breaker.

U (V) 400 Hz Rectifier Additional resistor
220/240 V Thomson 110 BHz or 4.2 kΩ-5 W

General Instrument W06 or
Semikron SKB at 1,2/1,3

380/420 V Semikron SKB at 1,2/1,3 10.7 kΩ-10 W

Note : other models of rectifier bridges can be used if their characteristics are at least
equivalent to those stated above.

For Compact C801-1251
The following auxiliary releases are designed to operate at 400 Hz.

U (V) 400 Hz Catalogue number
MN 110/130 V 44925
MN 208/250 V 44926
MN 380/415 V 44932
MX 380/415 V 44914

For Compact NS630b-3200
The standard auxiliary releases can be used at 400 Hz, up to an ambiant
temperature of 55 °C.

R

MN/MX

125 V CC

400 Hz

U volt

E
22

34
7

Connection

V DC
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Functions and 
characteristics

 

Protection of distribution systems

 

0

 

DC systems

 

A complete DC offer 

 

   

 

Compact NS direct-current (DC) circuit 
breakers are used to protect and control 
low-voltage distribution systems. They are 
installed in main low-voltage switchboards 
(MLVS) and in distribution switchboards (as 
incomers and outgoers). They can use all 
the accessories and auxiliaries for the AC 
ranges and are thus suitable for most DC 
systems and applications.
For full details, please refer to the "Direct 
current 16 to 4000 A" catalogue.

 

Compact NS 16 to 630 A

 

The Compact NS range is designed for DC voltages from 24 to 750 V and offers:

 

b

 

a wide selection of models suited to the many applications:

 

v 

 

1, 2, 3 and 4 poles up to 160 A

 

v 

 

3 and 4 poles from 250 to 630 A

 

b

 

high breaking capacities, with three performance levels N, H and DC:

 

v 

 

N
- 50 kA in a 1-pole version, for systems 

 

y

 

 250 V 
- 85 kA in a 2-pole version, for systems 

 

y

 

 500 V

 

v 

 

H
- 85 kA in a 1-pole version, for systems 

 

y

 

 250 V
- 100 kA in a 2-pole version, for systems 

 

y

 

 500 V

 

v 

 

DC
- 100 kA in a 3 or 4-pole version, for systems 

 

y

 

 750 V 

 

b

 

fewer frame sizes: just two pole pitches (35 and 45 mm) for easy integration in 
installation systems (enclosures, machines, etc.)

 

b

 

accessories for insulation and series or parallel connection of poles, suited to the 
particularities of DC applications

 

b

 

fixed and withdrawable versions (3 and 4 poles, DC type).

 

Breaking capacity Icu for 250 V per pole and L/R = 15 ms

 

 (1)

 

(1P: 250 V, 2P: 500 V, 3P: 750 V)

 

D
B

10
44

61

D
B

10
51

48

 

(1)

 

 L/R = time constant of the distribution system (see "Direct current 16 to 4000 A" catalogue).
NS250DC rating plate.
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Functions and 
characteristics

 

Protection of distribution systems

 

0

 

DC systems

 

A complete DC offer 

 

   

 

P
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NS160 DC -1P. NS160 DC - 2P. NS160 DC - 3P. NS630 DC - 4P.
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Functions and 
characteristics

 

Protection of distribution systems

 

0

 

DC systems

 

Selection guide for DC circuit breakers

 

        

 

There are three types of DC distribution 
systems (see the table).
The operational voltage in conjunction with 
one of the three systems determines the 
number of poles taking part in current 
interruption.

 

Types of DC distribution systems

 

Selection of a circuit breaker depends essentially on the distribution-system 
parameters presented below which are used to determine the corresponding 
characteristics:

 

b

 

type of system - determines the type of product and the number of poles 
connected in series for each polarity

 

b

 

rated voltage - determines the number of series poles taking part in current 
interruption

 

b

 

nominal current - determines the rated current of the circuit-breaker

 

b

 

maximum short-circuit current at the point of installation - determines the breaking 
capacity.

 

Types of systems

 

Earthed systems Isolated systems

 

The source has one earthed polarity

 

 (1)

 

The source has an earthed mid-point

 

Diagrams and different faults

 

D
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D
B
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D
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Fault analysis (neglecting resistance of earth electrodes)

 

Fault 

 

A

 

b

 

maximum Isc at U

 

b

 

only protected polarity concerned

 

b

 

all poles of protected polarity must have 
breaking capacity 

 

u

 

 Isc max. at U

 

b

 

maximum Isc at U/2

 

b

 

only positive polarity concerned

 

b

 

all poles of positive polarity must have 
breaking capacity 

 

u

 

 Isc max. at U/2

 

b

 

no consequences

 

b

 

the fault must be indicated by an IMD 
(insulation-monitoring device) and cleared 
(standard IEC/EN 60364)

Fault 

 

B

 

b

 

maximum Isc at U

 

b

 

if only one polarity (the positive here) is 
protected, all poles of protected polarity must 
have breaking capacity 

 

u

 

 Isc max. at U

 

b

 

if both polarities are protected, to enable 
disconnection, all poles of the two polarities 
must have breaking capacity 

 

u

 

 Isc max. at U

 

b

 

maximum Isc at U

 

b

 

both polarities are concerned

 

b

 

all poles of the two polarities must have 
breaking capacity 

 

u

 

 Isc max. at U

 

b 

 

maximum Isc at U

 

b 

 

both polarities are concerned

 

b 

 

all poles of the two polarities must have 
breaking capacity 

 

u

 

 Isc max. at U

Fault 

 

C

 

No consequences

 

b

 

same as fault 

 

A

 

b

 

all poles of the
negative polarity must have breaking capacity 

 

u

 

 Isc max. at U/2

 

b

 

same as fault 

 

A

 

 with the same obligations

Double fault

 

A 

 

and

 

 D

 

 or 

 

C

 

 and

 

 
E

 

Double fault not possible,
system trips on first fault

Double fault not possible,
system trips on first fault

 

b

 

maximum Isc at U

 

b

 

only positive polarity (cases 

 

A

 

 and 

 

D

 

) or 
negative (

 

C

 

 and 

 

E

 

) concerned

 

b

 

all poles of each polarity must have breaking 
capacity 

 

u

 

 Isc max. at U

 

Most unfavourable cases

 

Fault 

 

A

 

 and fault 

 

B 

 

(if only one polarity is 
protected)

Fault 

 

B

 

Double fault 

 

A

 

 and 

 

D 

 

or

 

 C 

 

and

 

 E

 

Conclusion: selection of number of poles and breaking capacity

 

Layout of protection poles

 

b

 

on only one polarity

 

 (1)

 

b

 

identical for each polarity

 

b

 

identical for each polarity

 

Number of series poles

 

Per polarity

 

b

 

all on same polarity

 

b

 

equal

 

b

 

equal
Total

 

b

 

1, 2 or 3 without disconnection

 

b

 

2, 3 or 4 with disconnection

  

bbbb

 

2 or 4

 

 (2)

  

bbbb

 

2 or 4

 

 (2)

 

Breaking capacity

 

b

 

all poles of the protected polarity 

 

u

 

 Isc max. 
at U

 

b

 

all poles of both polarities 

 

u

 

 Isc max. at U

 

b

 

all poles of each polarity 

 

u

 

 Isc max. at U/2

 

b

 

all poles of each polarity 

 

u

 

 Isc max. at U

 

Disconnection of both polarities

 

 (3)

 

Possible by adding a pole to the non-protected 
polarity

 

b

 

ensured

 

b

 

ensured

 

Creation

 

See the selection table opposite

 

(1) 

 

Positive or negative, depending on the polarity connected to the exposed conductive parts.

 

(2)

 

 A 3P circuit breaker can be used if a 2P version does not exist. In this case, the central pole is not connected.

 

(3)

 

 Circuit breaker suitable for multi-pole operation.
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Functions and 
characteristics

 

Protection of distribution systems

 

0

 

DC systems

 

Selection guide for DC circuit breakers

 

     

 

Solutions depending on the distribution system and the voltage

 

Series connection of poles

 

Type of distribution system

 

Type Earthed Isolated
Source

 

One polarity (negative here) connected to earth
(or exposed conductive parts)

Mid-point connected to earth Isolated polarities

 

Protected polarities

 

1 (disconnection of 1P) 2 (disconnection of 2P) 2 2

 

Diagrams
(and types of faults)

 

D
B

10
51

78

D
B

10
51

79

D
B

10
51

80

D
B

10
51

81

 

Selection of circuit breaker and pole connection

 

Compact NS

 

24 V 

  

yyyy

 

 Un 

  

yyyy

 

 250 V

 

D
B

10
51

82

D
B

10
51

83

D
B

10
51

83

D
B

10
51

83

 

Single-pole. Two-pole 

 

(1)

 

. Two-pole 

 

(1)

 

. Two-pole 

 

(1)

 

.

 

250 V < Un 

  

yyyy

 

 500 V

 

D
B

10
51

84

D
B

10
51

85

D
B

10
51

83

D
B

10
51

86

 

Two-pole 

 

(1)

 

. Three-pole. Two-pole 

 

(1)

 

. Four-pole.

 

500 V < Un 

  

yyyy

 

 750 V

 

D
B

10
51

87

D
B

10
51

88

D
B

10
51

86

 

Three-pole. Four-pole. Four-pole.

 

(1)

 

 A 3P circuit breaker can be used if a 2P version does not exist. In this case, the central pole is not connected.
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Functions and 
characteristics

 

Protection of distribution systems

 

0

 

DC systems

 

Circuit breaker characteristics
 

 

P
B

10
10

47
-1

4

 

Compact circuit breaker

 

Number of poles

 

Electrical characteristics as per IEC 60947-1/ 60947-2 and EN 60947-1 / 60947-2

 

Rated current at 40 ˚C

 

In

 

(A)
Rated insulation voltage

 

Ui

 

(V)
Rated impulse withstand voltage

 

Uimp

 

(kV peak)
Rated operational voltage

 

Ue

 

(V DC)

 

Type of circuit breaker

 

Ultimate breaking capacity
(L/R = 5 ms and L/R = 15 ms)

 

Icu

 

(kA rms) V DC 48-125 V (1P)

 

 (1)

 

250 V (1P)

 

 (1)

 

500 V (2P)

 

 (1)

 

750 V (3P)

 

 (1)

 

P
B

10
10

48
-2

0

 

Service breaking capacity

 

Ics

 

% Icu
Rated making capacity

 

Icm

 

% Icu
Utilisation category
Breaking time (ms)
Suitability for isolation
Pollution degree (as per IEC 60664-1)

 

Protection against overcurrents (see trip-unit table page 48)

 

Trip units Built-in
Interchangeable

Protection Overloads
Short-circuits

 

Durability

P
B

10
10

55
-2

7

(O/F cycles) Mechanical
Electrical 250 V In

250 V In/2
500 V In
500 V In/2
750 V In
750 V In/2

Indication and control auxiliaries
Auxiliary contacts
Voltage release MX shunt release

MN undervoltage release

Installation and connections
Fixed Front connection

P
B

10
09

05
-3

6

Rear connection
Plug-in (base) Front connection

Rear connection
Withdrawable (chassis) Front connection

Rear connection

Dimensions and weight
Dimensions
H x W x D (mm) connected in series

Fixed 1P
2P
3P
4P

Weight (kg)
connected in series

Fixed 1P
2P
3P
4P

(1) Number of poles taking part in current interruption.
Example. The NS100N circuit breaker exists in the following versions:
- 1 pole with an Icu of 50 kA, for systems y 250 V
- 2 poles with an Icu of 85 kA, for systems y 500 V; 1 pole can be used in a 250 V system.

p042-049.FM  Page 46  Mercredi, 19. juillet 2006  5:43 17

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 241 of 747



47

Functions and 
characteristics

Protection of distribution systems 0

DC systems
Circuit breaker characteristics
 

NS100 NS160 NS250 NS400 NS630
1 2 3/4 1 2 3/4 3/4 3/4 3/4

100 160 250 400 550
800 800 800 800 800
8 8 8 8 8
250 500 750 250 500 750 750 750 750
N H N H DC N H N H DC DC DC DC
50 85 85 100 100 50 85 85 100 100 100 100 100
50 85 85 100 100 50 85 85 100 100 100 100 100
- - 85 100 100 - - 85 100 100 100 100 100
- - - - 100 - - - - 100 100 100 100
100 %
100 %
A
< 10 ms
b

III

b b b b  - b b b b  -  -  - -
 -  -  -  - b  -  -  -  - b b b b

b b b b b b b b b b  -  - -
b b b b b b b b b b b b b

10000 5000
5000 1000
10000 2000
5000 1000
10000 2000
5000 1000
10000 2000

b

b

b

b

b

 -  -  -  - b  -  -  -  - b b b b

 -  -  -  - b  -  -  -  - b b b b

 -  -  -  - b  -  -  -  - b b b b

 -  -  -  - b  -  -  -  - b b b b

161 x 35 x 86  -  - 161 x 35 x 86  -  -  -
 - 161 x 70 x 86  -  - 161 x 70 x 86  -  -
 -  - 161 x 105 x 86  -  - 161 x 105 x 86 255 x 140 x 110
 -  - 161 x 140 x 86  -  - 161 x 140 x 86 225 x 185 x 110
0.7  -  - 0.7  -  -  -
 - 1.2  -  - 1.2  -  -
 -  - 1.6 to 1.9  -  - 1.6 to 1.9 6.0
 -  - 2.1 to 2.3  -  - 2.1 to 2.3 7.8
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Functions and 
characteristics

Protection of distribution systems 0

DC systems
Trip-unit characteristics
             

Depending on the version, Compact NS DC 
circuit breakers are equipped with:
b 1P/2P: 
TM-D built-in thermal-magnetic trip units
b 3P/4P:   
v up to 250 A, TM D, TM-DC or TM-G 
interchangeable thermal-magnetic trip units
v for 400 and 630 A, 
MP1, MP2, MP3 built-in magnetic trip units. 

Types of trip units

D
B

10
51

89

Trip units for Compact NS

TM thermal-magnetic trip unit up to 250 A

D
B

10
51

71

D
B

10
45

37

Up to 250 A for Compact NS, protection is provided by thermal-magnetic trip units.

For 1 or 2 poles, trip units are built in
b TM-D up to 160 A: fixed thermal threshold and magnetic pick-up

For 3 or 4 poles, trip units are interchangeable
b TM-D up to 63 A: adjustable thermal threshold and fixed magnetic pick-up
b TM-DC from 80 to 250 A: adjustable thermal threshold and fixed or adjustable  
(200 and 250 A) magnetic pick-up
b TM-G, up to 63 A: adjustable thermal threshold and fixed low magnetic pick-up 
to protect long cables.

1 overload protection threshold.
2 short-circuit protection pick-up.
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Functions and 
characteristics

Protection of distribution systems 0

DC systems
Trip-unit characteristics
                

Trip units for Compact NS100 - NS160 - NS250
Single-pole and two-pole (built-in trip units)
Type of trip unit TM-D

Rating In (A) at 40 ˚C 16 20 25 32 40 50 63 80 100 125 160
Compact circuit breaker NS100N/H b b b b b b b b b - -

NS160N/H - - - - - - - - - b b

Overload protection (thermal)
Tripping threshold Ir (A) at 40 ˚C) Fixed

16 20 25 32 40 50 63 80 100 125 160
Protection against short-circuits (magnetic)

Pick-up Im (A) Fixed
Compact circuit breaker NS100/160N/H Marked AC value (1) 190 190 300 300 500 500 500 640 800 1000 1250

True DC value 260 260 400 400 700 700 700 800 1000 1200 1250

Three-pole 3P-3d and four-pole 4P-4d (interchangeable trip units)
Type of trip unit TM-D TM-DC TM-G

Rating (A) In (A) at 40 ˚C 16 25 32 40 50 63 80 100 125 160 200 250 16 25 40 63
Compact circuit breaker NS100DC b b b b b b b b - - - - b b b b

NS160DC b b b b b b b b b b - - b b b b

NS250DC - - - - - - b b b b b b - - - -
Overload protection (thermal)

Tripping threshold (A) Ir (at 40 ˚C) Adjustable
0.8 to 1 x In

Protection against short-circuits (magnetic)
Pick-up (A) Im Fixed Adjustable Fixed
Compact circuit breaker NS100/160/250DC Marked AC value (1) 190 300 400 500 500 500 - - - - - - 63 80 80 125

True DC value 260 400 550 700 700 700 800 800 1250 1250 5 to 10 x In 80 100 100 150
(1) The pick-up values for single-pole and two-pole, TMD and TMG magnetic trip units up to 63 A are marked with AC values. A correction coefficient is required to 
obtain the DC pick-up values indicated on the next line.
The magnetic-protection pick-up values for TM-DC trip units are indicated directly in DC values.

MP magnetic trip unit for 400 and 630 A

D
B

10
45

38

Above 250 A, the protection of Compact NS 400 A and 630 A circuit breakers is 
ensured
by built-in magnetic trip units supplied mounted on the circuit breaker and offering 
one of three protection levels MP1, MP2 and MP3.

Compact NS400 - NS630 trip units
Three-pole 3P-3D and four-pole 4P-3d (built-in trip units)
Type of trip unit MP1 MP2 MP3

Circuit breaker Compact NS400DC b b

Compact NS630DC b b b

Protection against short-circuits (magnetic)
Pick-up (A) Im Adjustable

800…1600 1250…2500 2000…4000
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Functions and
characteristics

Protection of distribution systems
Incoming circuit breakers in final
distribution

04
80

16

Compact NSA160

These are incoming circuit breakers,
specially designed to operate upstream
of Multi 9 modular circuit breakers.
Features include:
b reinforced breaking capacity at 380/415 V,
by cascading up to 25 kA
b easy installation in Pragma and Prisma G
enclosures:
v standard 45 mm front cut-out
v circuit breaker clips onto a DIN rail
v reduced depth (82.5 mm).
A switch-disconnector version is also
available (NSA125NA and NSA160NA).

Compact circuit breakers NSA160
Number of poles 3, 4
Control manual (toggle, b

direct or extended rotary handle) b

electric -
Connections fixed front connection b

rear connection -
withdrawable front connection -

rear connection -
Mounting on DIN rail b

Front-panel cut-out height 45 mm

Electrical characteristics as per IEC 60947-2
Rated current (A) In 40 °C 160
Rated insulation voltage (V) Ui 500
Rated impulse withstand volt. (kV) Uimp 8
Rated operational voltage (V) Ue AC 50/60 Hz 500

DC 250
Type of circuit breaker E N
Ultimate breaking capacity Icu AC 220 / 240 V 25 70
(kA rms) 50/60 380 / 415 V 16 36

Hz 440 V 10 18
DC 125 V 5 10

250 V (2P) 5 10
Service breaking capacity Ics % Icu 50 % 100 %
Utilisation category A
Suitability for isolation b

Durability (C-O cycles) mechanical 10000
electrical (In - 440 V) 5000

Protection
Built-in thermal-magnetic trip unit
Ratings In 16 25 32 40 50 63 80 100 125 160
Thermal overload protection Ir fixed threshold

16 25 32 40 50 63 80 100 125 160
Magnetic short-circuit fixed pick-up
protection lm 600 600 600 600 1000 1000 1000 1250 1250 1250
Add-on earth-leakage add-on Vigi module
protection combination with Vigirex relay

Indication and control auxiliaries
Indication contacts 1 OF + 1 SD
Voltage releases MN or MX

Installation and connections
Connections terminals 1.5 to 70 mm2 cables
Accessories terminal shields b

depth adjuster b

Dimensions (mm) Compact 3-poles 90 x 120 x 82.5
W x H x D 4-poles 120 x 120 x 82.5

Vigicompact 3-poles 210 x 120 x 82.5
4-poles 240 x 120 x 82.5

Weight (kg) Compact 3-poles 1.1
4-poles 1.4

Vigicompact 3-poles 2.6
4-poles 3.1

Source changeover system
Interlocking systems -
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Vigi earth-leakage protection module
The Vigi earth-leakage protection module may be installed to the right of the circuit
breaker. Connections with the circuit breaker are possible to the top or bottom
of the Vigi module (two versions). The connection is supplied with the Vigi module.

Characteristics
Number of poles 3, 4
Sensitivity (A) 0.03 / 0.3 / 1 / 3
Time delay intentional (ms) 0 60 (1) 150 (1)

max. break time < 40 < 140 < 150
Rated voltage (V) 50/60 Hz 200 to 440 V
Reset pushbutton
Test pushbutton
Protection against nuisance tripping b

DC-component withstand class A

(1) If the sensitivity is set to 30 mA, there is no time delay, whatever the time-delay setting.

Auxiliaries and accessories
Available auxiliaries include:
b 1 ON/OFF indication contact (OF)
b 1 trip-indication contact (SD)
b 1 voltage release (MN undervoltage release or MX shunt trip)
b 1 extended rotary handle with door locking, directly accessible from outside
the enclosure.

Depth adjuster
This accessory is required to align the front of Multi 9 devices when they are
installed next to a Compact NSA125 or NSA160. Maximum width 324 mm
(36 modules).

04
80

18

Vigicompact NSA
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Functions and
characteristics

Motor protection up to 37 kW
Motor rating (kW) 0.37 … 37

Compact NS80

Breaking H 70
capacity (kA rms)
380/415 V

General circuit-breaker characteristics page 54
The Compact NS80H-MA circuit breaker is specially designed for motor protection.

Accompanying trip unit page 54
A built-in MA magnetic trip unit provides short-circuit protection.

Motor protection up to 250 kW
Motor rating (kW) 1.1 … 110 18.5…250

Compact NS100 NS160/250 NS400/630

Breaking N 36 36 50
capacity (kA rms) SX 50 50 -
380/415 V H 70 70 70

L 150 150 150

General circuit-breaker characteristics page 20
Compact NS100 to 630 circuit breakers for motor protection are the same as those for
distribution systems, but are fitted with specific motor trip units.

Accompanying trip units pages 55 to 59
MA magnetic trip units provide short-circuit protection. Interchangeable ME electronic trip units
provide protection against short-circuits, overloads and phase unbalance.

Motor protection up to 750 kW
Motor rating (kW) 160…750

Compact NS630b to 1600

Breaking N 50
capacity (kA rms) H 70
380/415 V L 150

General circuit-breaker characteristics page 22
Compact NS630b to 1600 circuit breakers equipped with Micrologic control units
are the same as those for distribution systems.

Accompanying control units page 30
Micrologic electronic control units may be used on all Compact NS630b to 1600 circuit
breakers.
Micrologic 2.0 A and 5.0 A electronic control units provide protection against short-circuits and
overloads. Micrologic 7.0 A provides the same protection functions, plus earth-leakage
protection.

Motor protection
Overview of solutions

The circuit breakers presented here
provide protection against short circuits
and are suitable for isolation as defined
by standard IEC 60947-2.
For complete protection of the motor and
its control device, overload protection may
be provided by either the circuit breaker or
a separate Telemecanique thermal relay.
The control device may be of the direct
on-line type (with or without reversing)
or of the “star-delta” type.
Combinations are governed by standard
IEC 60947-4.1.

Protection coordination (as defined by
IEC 60947-4)
Whatever the power of the motor, the coordination
between the circuit breaker, contactor and relay
can be of either type 1 or 2.
Selection depends on operational requirements
concerning continuity of service and the technical
skills of servicing personnel.
All type 2 Merlin Gerin/Telemecanique combinations
have been tested under the conditions defined by
standards and they are certified ASEFA/LOVAG.
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P (kW) (400 V, 50 Hz)
Ir (A)

Compact
NS100 … NS250

Compact
NS80H-MA

Compact
NS400 … NS630

MA

MA

STR22ME

0.37
1.5

18.5
40

5.5
12 50

37
80 100 160 200

110
220

160
320

250
500 800

560
1000

750
1350

1.1
2.5

Compact
NS630b … NS1600 Micrologic 2.0 A / 5.0 A / 7.0 A

STR43ME

MA

Selection of a trip unit or Micrologic control unit

D
B

10
68

81
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Functions and
characteristics

Motor protection
Compact NS80H-MA

Compact NS80 H-MA

This circuit breaker is specially designed for
the protection of motors rated up to 37 kW:
b due to its high current-limiting capacity,
it effectively protects motor starters (type-2
coordination as per IEC 60947-4, with
contactors)
b small size for easy installation in motor
control centre (MCC) switchboards.

04
67

51

Compact circuit breakers NS80H-MA
Number of poles 3
Control manual (toggle, b

direct or extended rotary handle) b

electric -
Connections fixed front connection b

rear connection -
withdrawable front connection -

rear connection -

Electrical characteristics as per IEC 60947-2
Rated current (A) In 65 °C 80
Rated insulation Ui 750
voltage (V)
Rated impulse Uimp 8
withstand voltage (kV)
Rated operational voltage (V) Ue AC 50/60 Hz 690
Ultimate breaking Icu AC 50/60 Hz 220 / 240 V 100
capacity (kA rms) 380 / 415 V 70

440 V 65
500 V 25
525 V 25
660/690 V 6

Service breaking capacity Ics  % Icu 100 %
Utilisation category A
Suitability for isolation b

Durability (C-O cycles) mechanical 20000
electrical 440 V In/2 10000

In 7000

Electrical characteristics as per Nema AB1
Breaking capacity (kA) 240 V 100

480 V 65
600 V 10

Protection
Magnetic trip unit built-in
Rating In 1.5 2.5 6.3 12.5 25 50 80
Instantaneous short-circuit lm adjustable pick-up
protection 6 … 14 x In
Earth-leakage protection combination with Vigirex relay

Indication and control auxiliaries
Indication contacts 1 OF + 1 SD
Voltage releases MN or MX

Installation and connections
Connections built-in terminals
Terminal extensions and spreaders -
Terminal shields b

Interphase barriers -
DIN rail plate b

Dimensions (mm) W x H x D 90 x 120 x 80
Weight (kg) 1.0
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Compact NS100 to 630 circuit breakers,
equipped with an MA magnetic trip unit with
adjustable thresholds, offer:
b short-circuit protection
b suitability for isolation.
Compact NS100 to 630 circuit breakers
and the trip unit are supplied already
assembled.

Compact NS250H-MA

Compact NS400H-MA

Compact NS100 to 630 circuit
breakers with MA magnetic trip units

General circuit-breaker characteristics page 20

MA trip units
Rating (A) at 65 °C In 2.5 6.3 12.5 25 50 100 150 220 320 500
Compact N/H/L NS100 b b b b b b - - - -
circuit breaker NS160 - - - b b b b - - -

NS250 - - - - - b b b - -
H/L NS400 - - - - - - - - b -

NS630 - - - - - - - - - b

Short-circuit protection (magnetic)
Pick-up Im setting setting setting
NS100 6...14 x In - -
NS160/250 - 9...14 x In -
NS400 (HMA 320) - - 6...14 x In
NS400  (LMA 320) - - 5...10 x In
NS630 H/L MAE500 - - 6...13 x In
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Functions and
characteristics

Motor protection
Compact NS100 to 250
circuit breakers with STR22ME
electronic trip unit

Compact NS100 to 250 circuit breakers
See the circuit breakers for distribution systems on page 20.

STR22ME electronic trip unit

Protection
Overload protection
LT (long time) protection with adjustable Ir threshold, in compliance with tripping
class 10 as defined by IEC 60947-4.

Short-circuit protection
Short-time and instantaneous protection:
b short-time protection with fixed pick-up (Im = 13 x Ir) and tripping delay
b instantaneous protection with fixed pick-up (15 x In).

Phase-unbalance protection
This function complies with the stipulations of standard IEC 60947-4.1 and trips the
circuit breaker whenever a phase-current unbalance of 40 % or more occurs. The
circuit-breaker opening time is between 3.5 and 6 seconds.

Overload LED (%Ir)
A LED on the front indicates the percent load:
b OFF: I < 1.05 Ir
b flashing: I u 1.05 Ir.

Test
A mini test kit or a portable test kit may be connected to the test connector on the
front to check circuit-breaker operation after installing the trip unit or accessories.

Optional SDTAM contactor tripping module
(Early-break thermal-fault signal)
This module can be installed in place of the MN or MX release. It operates 300 ms
before the circuit breaker trips on an overload.
The SDTAM module can be used to open a contactor when an overload occurs,
thereby avoiding the opening of the circuit breaker.
It can also be used without a contactor to provide an overload indication on the
STR22ME trip unit, thereby making it possible to differentiate between tripping on
overloads and short-circuits.

Characteristics
b compatible with the following control voltages:
v 24 to 72 V DC and 24 to 48 V AC
v 110 to 240 V AC / DC
b replaces the MN and MX voltage releases.

Compact NS100 to 250 circuit breakers,
equipped with an STR22ME electronic trip
unit with adjustable thresholds, offer:
b short-circuit protection
b phase-unbalance protection
b overload protection
b suitability for isolation.

Compact NS250 equipped with an STR22ME electronic trip unit

P
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Ir ImIn=50A

IEC 947.4 / cl.10

Ir 13 Ir

7,2Ir

7,0s

Ir

u1,05 Ir

testA
30 50

31.5 47.5

33.5 45

37.5 40
35.5 42.5

STR 22 ME

1 7 6

STR22ME trip unit
Ratings (A) 20 to 70 °C In 20…100 150 220

NS100N/H/L b - -
NS160N/H/L b b -
NS250N/H/L b b b

Overload protection (Long Time)
Current setting Ir adjustable, 10 settings

0.6...1 x In
Tripping class 10
(IEC 60947-4)
Time delay (s) fixed
(min…max.) at 1.5 x Ir 120…320

at 6 x Ir 6…15
at 7.2 Ir 4…10

Motor-overload indication LED

Phase-unbalance protection in compliance with IEC 60947-4.1
Tripping threshold u 40 % unbalance
Time delay 3.5 to 6 seconds

Short-circuit protection (Short Time)
Pick-up Isd fixed

13 x Ir
Accuracy ±20 %
Max. resettable time (ms) fixed

10
Max. break time 60

Short-circuit protection (Instantaneous)
Pick-up Ii fixed

15 x In

Options
SDTAM module b

Overload protection settings (A)
rating (A) thresholds (A)
20 12 12.6 13.4 14.2 15 16 17 18 19 20
25 15 15.7 16.7 17.7 18.7 20 21.2 22.5 23.7 25
40 24 25.5 27 28.5 30 32 34 36 38 40
50 30 31.5 33.5 35.5 37.5 40 42.5 45 47.5 50
80 48 51 54 57 60 64 68 72 76 80
100 60 63 67 71 75 80 85 90 95 100
150 90 95 101 107 113 120 127 135 142 150
220 132 140 148 157 166 177 187 198 209 220

E
26

98
5

E
94

52
1

1 long-time threshold
2 tripping class 10 as defined by IEC 60947-4
3 short-time pick-up
4 short-time tripping delay
5 instantaneous pick-up
6 test connector
7 percent load indication

t

0 Ir 13Ir I

1

2

3
4

5
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Functions and
characteristics

Motor protection
Compact NS400 to 630
circuit breakers with STR43ME
electronic trip unit

Compact NS400 to 630 circuit breakers,
equipped with an STR43ME electronic trip
unit with adjustable thresholds, offer:
b short-circuit protection
b phase-unbalance protection
b overload protection
b suitability for isolation.

Compact NS400 to 630 circuit breakers
See the circuit breakers for distribution systems on page 20.

STR43ME electronic trip unit

Protection
Overload protection
True (rms) long-time protection with an adjustable threshold:
b Io base setting (5 settings from 0.5 to 0.8) and Ir fine adjustment
(8 settings from 0.8 to 1)
b adjustable tripping delay, in compliance with tripping classes 10A, 10 and 20 as
defined by IEC 60947-4.

The STR43ME offers two motor-cooling time constants, associated with the motor
starting class:
b short cooling time constant (the same as the heating time constant), providing
maximum continuity of service and satisfactory motor protection
b long cooling time constant (four times the heating time constant), providing
maximum motor protection.

Short-circuit protection
Short-time and instantaneous protection:
b short-time prot
This function complies with the stipulations of standard IEC 60947-4.1 and trips
the circuit breaker whenever a phase-current unbalance of 40 % or more occurs.
The circuit-breaker opening time is 4 seconds ±10 %.

Indications: Overload LED (%Ir)
A LED on the front indicates the percent load:
b OFF: I < 1.05 Ir
b flashing: I u 1.05 Ir

Fault indications
LEDs indicate the type of fault that caused tripping:
b overload (long-time protection) or abnormal component temperature (> Ir)
b short-circuit (short-time protection) or instantaneous (> Isd)
b phase unbalance (LED on the right)
b microprocessor malfunction:
v all four (%Ir), (> Ir), (> Isd) and (phase unbalance) LEDs ON.

Battery powered. Spare batteries are supplied in an adapter box. When a fault
occurs, the LED indicating the type of fault goes OFF after approximately ten
minutes to conserve battery power. The information is however stored in memory
and the LED can be turned back ON by pressing the battery/LED test pushbutton.
The LED automatically goes OFF and the memory is cleared when the circuit
breaker is reset.

Test
A mini test kit or a portable test kit may be connected to the test connector on the
front to check circuit-breaker operation after installing the trip unit or accessories.
The test pushbutton tests the battery and the LEDs.

Self monitoring
The circuit breaker trips if a microprocessor fault or an abnormal temperature is
detected.

Options
Three options are available:
b  ammeter (I)
b  contactor tripping module (SDTAM)
b  communication (COM).

Compact NS630 equipped with an STR43ME electronic trip unit

P
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1 long-time threshold
2 tripping class
3 short-time pick-up
4 short-time tripping delay
5 instantaneous pick-up
6 test connector
7 percent load indication

Possible
combinations:
b I
b I + COM
b SDTAM
b SDTAM + I
b SDTAM + I + COM

STR43ME trip unit
Ratings (A) 20 to 70 °C Ir 120 200 320 500
Circuit NS400N/H/L b b b -
breakers NS630N/H/L - - - b

Overload protection (Long Time)
Current setting Ir adjustable, 40 settings - 0.4...0.8 x In
Tripping class 10A, 10, 20
(IEC 60947-4)
Time delay (s) adjustable
(min. ... max.) at 1.5 x Ir 144…198 270…357 433…595

at 6 x Ir 5.8…7.3 10.9…13.1 17.4…21.8
at 7.2 Ir 4…5 7.3…9.1 12…15

Phase-unbalance protection in compliance with IEC 60947-4.1
Tripping threshold u 40 % unbalance
Time delay 4 s ±10 %

Short-circuit protection (Short Time)
Pick-up Isd adjustable, 8 settings - 6...13 x Ir
Accuracy ±15 %
Time delay (ms) fixed

max. resettable time 10
max. break time 60

Short-circuit protection (Instantaneous)
Pick-up Ii fixed - 13 x Ir max.

Other functions
Motor-overload LED b

Indications module b

Options
Ammeter (I) b

SDTAM module b

Communication (COM) b

Options for STR43ME trip unit

Ammeter (I)
A digital display continuously indicates the current of the phase with the greatest
load. The value of each current I1, I2, I3 and the long-time current setting Ir may be
successively displayed by pressing a scroll button.
LEDs indicate the phase for which the current is displayed.

Ammeter display limits
b minimum current u 0.2 x In. Lower currents are not displayed
b maximum current y 10 x In.

Optional SDTAM contactor tripping module
(Early-break thermal-fault signal)
See the information on this optional module on page 52.

Communication (COM)
This option transmits data to Digipact distribution monitoring and control modules.
Transmitted data:
b settings
b phase currents (rms values)
b highest current of the three phases
b overload-condition alarm
b cause of tripping (overload, short-circuit, etc.).
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NS80H-MA - MA1.5…MA80
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Tripping curves
Compact NSC100 and NS80H-MA
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Compact NSA160
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Tripping curves
Compact NS100 to 250
Protection of distribution systems
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TM magnetic trip units (cont.)
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Tripping curves
Compact NS100 to 250
Protection of distribution systems (cont.)
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Compact NS100 to 250
Motor-starter protection
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MA magnetic trip units

STR22ME electronic trip units
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Tripping curves
Compact NS400 to 630
Protection of distribution systems

 Options for STR53UE
Earth-fault protection
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Compact NS400 to 630
Motor-starter protection
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hot tripping curve

cold tripping curve

Ii = 10,4 x In

Isd = 6…13 x Ir

STR43ME - 120 to 500 A - class 10 STR43ME - 120 to 500 A - class 20

E
28

46
8

E
28

36
9

E
38

94
6

E
38

87
9

MA magnetic and STR43ME electronic trip units

Thermal-withstand capacities are given for circuit
breakers operating in an ambient temperature of 65 °C.
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Tripping curves
Compact NS630b to 3200

Micrologic 2.0 Micrologic 5.0, 6.0, 7.0

D
B

10
51

44

D
B

10
51

45

Ig = A…J x In (1)
      1200 A max.

t(s)

I / In

10 000
5 000

2 000

1 000

500

200

100

50

20

10

5

2

1

.5

.2

.1
.05

.02

.01

.005

.002

.001
.05.07 .1 .2 .3 .4 .5 .7 1 2 3 5 7 10 200 300

I2t       OFF

0.4

0.3
0.2
0.1

I2t ON

0.4

0.3
0.2
0.1

0 0

Earth-fault protection (Micrologic 6.0)

E
46

26
6

Micrologic electronic control units

Options for Micrologic electronic control units

(1)

Ig = In x… A B C D E F G H J
Ig < 400 A 0.3 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
400 A y Ig y 1200 A 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Ig > 1200 A 500 640 720 800 880 960 1040 1120 1200

p253-266.pm6 18/07/06, 10:38262

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 263 of 747



263

5

20

10

8

7

6

4

3

2 3 4 6 10 20 30 40 60 100 200

t
(ms) TM16D...TM100D

STR22SE40... 100

STR22SE160

TM160D

NS630

NS400
NS250

NS100-NS160

TM160D...TM250D
STR22SE250

kA rms

E
28

46
3

Reflex tripping

Compact NS100 to 630 devices
incorporate the exclusive reflex-tripping
system.
This system breaks very high fault currents
by mechanically tripping the device via a
"piston" actuated directly by the pressure
produced in the breaking units resulting
from a short-circuit.
For high short-circuits, this system provides
a faster break and a trip guarantee, as well
as natural total discrimination.
Reflex-tripping curves are exclusively a
function of the circuit-breaker rating.
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Current-limiting curves

Ics = 100 % Icu
The exceptional limiting capacity of the Compact NS range greatly reduces the
forces created by fault currents in devices.
The result is a major increase in breaking performance. In particular, the service
breaking capacity Ics is equal to 100% of Icu.
The Ics value, defined by IEC standard 60947-2, is guaranteed by tests comprising
the following operations:
b break three times consecutively a fault current equal to 100 % of Icu
b check that the device continues to function normally:
v it conducts the rated current without abnormal temperature rise
v protection functions perform within the limits specified by the standard
v suitability for isolation is not impaired.

Longer service life of electrical installations
Current-limiting circuit breakers greatly reduce the negative effects of short-circuits
on installations.

Thermal effects
Less temperature rise in conductors, therefore longer service life for cables.

Mechanical effects
Reduced electrodynamic forces, therefore less risk of electrical contacts or bus
bars being deformed or broken.

Electromagnetic effects
Less disturbances for measuring devices located near electrical circuits.

Economy by means of cascading
Cascading is a technique directly derived from current limiting. Circuit breakers with
breaking capacities less than the prospective short-circuit current may be installed
downstream of a limiting circuit breaker. The breaking capacity is reinforced by the
limiting capacity of the upstream device.
It follows that substantial savings can be made on downstream equipment and
enclosures.

Current-limiting curves
The current-limiting capacity of a circuit breaker is expressed by two curves which
are a function of the prospective short-circuit current (the current which would flow
if no protection devices were installed):
b the actual peak current (limited current),
b thermal stress (A2s), i.e. the energy dissipated by the short-circuit in a conductor
with a resistance of 1 Ω.

Example
What is the real value of a 150 kA rms prospective short-circuit (i.e. 330 kA peak)
limited by an NS250L upstream ?
Answer: 30 kA peak (see next page).

Maximum permissible cable stresses
The table below indicates the maximum permissible thermal stresses for cables
depending on their insulation, conductor (Cu or Al) and their cross-sectional area
(CSA). CSA values are given in mm2 and thermal stresses in A2s.
CSA (mm2) 1.5 2.5 4 6 10

PVC Cu 2.97 x 104 8.26 x 104 2.12 x 105 4.76 x 105 1.32 x 106

Al 5.41 x 105

PRC Cu 4.10 x 104 1.39 x 105 2.92 x 105 6.56 x 105 1.82 x 106

Al 7.52 x 105

CSA (mm2) 16 25 35 50
PVC Cu 3.4 x 106 8.26 x 106 1.62 x 107 3.31 x 107

Al 1.39 x 106 3.38 x 106 6.64 x 106 1.35 x 107

PRC Cu 4.69 x 106 1.39 x 107 2.23 x 107 4.56 x 107

Al 1.93 x 106 4.70 x 106 9.23 x 106 1.88 x 107

Example
Is a Cu/PVC cable with a CSA of 10 mm2 adequately protected by an NS160N?
The table above indicates that the permissible stress is 1.32x106 A2s.
All short-circuit currents at the point where an NS160N (Icu = 35 kA) is installed are
limited with a thermal stress less than 6 x 105 A2s (see next page).
Cable protection is therefore ensured up to the limit of the breaking capacity of the
circuit breaker.

The limiting capacity of a circuit breaker is
its aptitude to limit short-circuit currents.

ttc

Isc

prospective
Isc

prospective
Isc peak

prospective
current

limited Isc
peak

actual
current

limited
Isc

The exceptional limiting capacity of the Compact NS range is
due to the rotating double-break technique (very rapid natural
repulsion of contacts and the appearance of two arc voltages
in-series with a very steep wave front).

E
28

80
0
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Voltage 400/440V AC (1)

Limited energy

Rated short-circuit current (kA rms)

D
B

10
51

46

Voltage 400/440 V AC (1)

Limited short-circuit current (kÂ peak)

Rated short-circuit current (kA rms)

Current-limiting curves

D
B

10
51

47

Thermal-stress curves

2 3 4 6 10 20 30 40 60 100 200 300

0.6

0.4

1

2

4

10

20

3

0.5

0.7
0.8

5
6
7
8

80 A

80 A

50 A
50 A

50 A

25 A

25 A
12.5 A

12.5 A

12.5 A

6.3 A

6.3 A

2.5 A

2.5 A

I(kÂ)

kA rms

Circuit breaker Thermal Contactor

NS80H-MA relay
Cal. 80 A LRD-33 63 63/80 LC1-D80
Cal. 80 A LRD-33 59 48/65 LC1-D65
Cal. 50 A LRD-33 57 37/50 LC1-D65
Cal. 50 A LRD-33 55 30/40 LC1-D65
Cal. 50 A LRD-33 53 23/32 LC1-D65
Cal. 25 A LRD-33 22 17/25 LC1-D65
Cal. 25 A LRD-13 21 12/18 LC1-D65
Cal. 12.5 A LRD-13 16 09/13 LC1-D65
Cal. 12.5 A LRD-13 14 07/10 LC1-D65
Cal. 12.5 A LRD-13 12 5.5/08 LC1-D32
Cal. 6.3 A LRD-13 10 04/06 LC1-D65
Cal. 6.3 A LRD-13 08 2.5/04 LC1-D65
Cal. 2.5 A LRD-13 07 1.6/2.5 LC1-D65
Cal. 2.5 A LRD-13 06 01/1.6 LC1-D09

Circuit breaker Thermal Contactor

NS80H-MA relay
Cal. 80 A LRD-33 63 63/80 LC1-D80
Cal. 80 A LRD-33 59 48/65 LC1-D65
Cal. 50 A LRD-33 57 37/50 LC1-D65
Cal. 50 A LRD-33 55 30/40 LC1-D65
Cal. 50 A LRD-33 53 23/32 LC1-D65
Cal. 25 A LRD-33 22 17/25 LC1-D65
Cal. 25 A LRD-13 21 12/18 LC1-D65
Cal. 12.5 A LRD-13 16 09/13 LC1-D65
Cal. 12.5 A LRD-13 14 07/10 LC1-D65
Cal. 12.5 A LRD-13 12 5.5/08 LC1-D32
Cal. 6.3 A LRD-13 10 04/06 LC1-D65
Cal. 6.3 A LRD-13 08 2.5/04 LC1-D65
Cal. 2.5 A LRD-13 07 1.6/2.5 LC1-D65
Cal. 2.5 A LRD-13 06 01/1.6 LC1-D09

(1) Valid for 480 V Nema.

2 3 4 6 10 20 30 40 60 100 200 300

A S2

2

3

5

2

3

5

2

3

5

2

10
3

10
4

10
5

80 A
80 A

50 A
50 A
50 A
25 A
25 A

12.5 A
12.5 A

12.5 A

6.3 A

6.3 A

2.5 A

2.5 A

kA rms
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Voltage 660/690 V AC
Limited short-circuit current (kÂ peak)

Rated short-circuit current (kA rms)

Voltage 400/440 V AC (1)

Limited short-circuit current (kÂ peak)

Rated short-circuit current (kA rms)

Voltage 400/440 V AC (1)

Limited energy

Rated short-circuit current (kA rms)

Voltage 660/690 V AC
Limited energy

Rated short-circuit current (kA rms)

Current-limiting curves

D
B

10
86

82
D

B
10

86
80

Thermal-stress curves

D
B

10
86

83
D

B
10

86
81

(1) Valid for 480 V Nema.

Current-limiting curves
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Compact NS Catalogue numbers

Presentation 6
Functions and characteristics 15
Installation and recommendations  145
Dimensions, volumes  167
Connection  205
Electrical diagrams  221
Additional characteristics  253

NS80H-MA 268
Complete device 268
Accessories 269

NSC100N 270
Complete device 270
Accessories 271

NS100/160/250N/H 1P/2P 272
Complete fixed/FC device 272
Accessories 273

NS100/160/250N: complete fixed/FC device 274
Compact NS100/160/250N and NA 274
Vigicompact NS100/160/250N 275

NS100/160/250SX: complete fixed/FC device 276

NS100/160/250H: complete fixed/FC device 277
NS100/160/250L: complete fixed/FC device 278

NS100/160/250: fixed/FC device based
on separate components 279
Compact and Vigicompact 279

Installation and connection 281
Compact and Vigicompact NS100/160/250 281

Accessories 282
Compact NS100/160/250 282

NS400/630: complete fixed/FC device 287
Compact NS400/630 287
Switch-disconnector, Vigicompact and Compact 1000 V 288

NS400/630: fixed/FC device based
on separate components 289

Installation and connection 290
Compact and Vigicompact NS400/630 290

Accessories 292
Compact NS400/630 292

Compact NS100 to 630 fixed/FC for direct current 297
Choice of device 297
Parallel or series connection accessories 298
Connection accessories 299
Electrical auxiliaries 300
Monitoring and locking 301
Interlocking, installation, plug-in/withdrawable accessories 302

Source changeover systems 303
Compact NS100 to NS630 303

NSA125/160: complete fixed/FC device 305
NSA160N/E and NSA125/160NA 305

Accessories 306
NSA160N/E and NSA125/160NA 306

Order forms 307
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NS80H-MA
Complete device

Compact NS80H-MA with built-in trip unit MA

E
18

60
5

Compact NS80H-MA (70 kA at 380-415 V)
Rating 3P 3d

MA1.5 28106
MA2.5 28105
MA6.3 28104
MA12.5 28103
MA25 28102
MA50 28101
MA80 28100

push
to

trip

Catalogue numbers
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NS80H-MA (cont.)

Accessories

Connection accessories
Long terminal shields (1 pair)

E
18

60
7

3P 28034

Electrical auxiliaries
Auxiliary switch (changeover)

E
18

60
8

OF or SD 29450
OF or SD low level 29452

Voltage releases

E
21

39
4

AC Voltage MX MN
24 V 50/60 Hz 28079
42 V 50/60 Hz 28069
48 V 50/60 Hz 28070 28080
110-130 V 50/60 Hz 28071 28081
208 V 60 Hz 28067 28089
220-240 V 50/60 Hz 28072 28082
277 V 60 Hz 28068 28090
380-415 V 50 Hz 28073 28083
440-480 V 50/60 Hz 28074 28084

DC Voltage MX MN

24 V 28075 28085
48 V 28076 28086
110-125 V 28077 28087
250 V 28078 28088

MN 220-240 V 50/60 Hz with time delay 29421
Composed of: MN 250 V DC 28088

Delay unit 220-240 V 50/60 Hz 29427

Rotary handles
Direct rotary handle

E
58

58
0

Standard black handle 28050
Red handle on yellow front 28051
MCC conversion accessory 28054

Extended rotary handle

E
58

58
1

Standard extended rotary handle 28052
Red handle on yellow front 28053

Indication auxiliary

E
44

45
0

2 early make contacts 28055
1 early-break contact 28056
Wiring accessory for early-make contact (CAF) 29336

Miscellaneous
Removable locking device for 3 padlocks 29370
100 identification labels 29314
DIN rail plate 28040

ON
I

O
OFF

ON
I

O
OFF ON

I

OFF

Catalogue numbers
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NSC100N
Complete device

Compact NSC100N with built-in trip unit

E
21

01
6

Compact NSC100N (18 kA at 380-415 V)
Rating 3P 3d 4P 4d

TM16D 28120 28130
TM20D 28121 28131
TM25D 28122 28132
TM32D 28123 28133
TM40D 28124 28134
TM50D 28125 28135
TM63D 28126 28136
TM70D 28127 28137
TM80D 28128 28138
TM100D 28129 28139

 Compact NSC100NA switch-disconnector
Compact NSC100NA

Rating 3P 4P
28140 28141

Catalogue numbers
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NSC100N (cont.)

Accessories

Vigi module
Vigi module 0.03/3A

E
94

51
7

Bottom connection 3P 28000
4P 28001

Top connection 3P 28002
4P 28003

Connection accessories
Long terminal shields (1 pair)

E
18

60
7

3P 28034
4P 28035

Electrical auxiliaries
Auxiliary switch (changeover)

E
18

60
8

OF or SD 29450
OF or SD low level 29452

Voltage releases

E
21

39
4

AC Voltage MX MN
24 V 50/60 Hz 28079
42 V 50/60 Hz 28069
48 V 50/60 Hz 28070 28080
110-130 V 50/60 Hz 28071 28081
208 V 60 Hz 28067 28089
220-240 V 50/60 Hz 28072 28082
277 V 60 Hz 28068 28090
380-415 V 50 Hz 28073 28083
440-480 V 50/60 Hz 28074 28084

DC Voltage MX MN
24 V 28075 28085
48 V 28076 28086
110-125 V 28077 28087
250 V 28078 28088

MN 220-240 V 50/60 Hz with time delay 29421
Composed of: MN 250 V DC 28088

Delay unit 220-240 V 50/60 Hz 29427

Rotary handles
Direct rotary handles

E
58

58
0

Standard black handle 28050
Red handle on yellow front 28051
MCC conversion accessory 28054

Extended rotary handles

E
R

58
58

1

Standard extended rotary handle 28052
Red handle on yellow front 28053

Indication auxiliary

E
44

45
0

2 early make contacts 28055
1 early-break contact 28056
Wiring accessory for early-make contact (CAF) 29336

Miscellaneous
45 mm standard front face 28039
DIN rail plate 28040
100 labels 29314
Removable locking device for 3 padlocks 29370

T
R

ON
I

O
OFF

ON
I

O
OFF ON

I

OFF

Catalogue numbers
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Catalogue numbers NS100/160/250N/H 1P/2P
Complete fixed/FC device

Compact NS100/160N 1P/2P, NS250 1P
With thermal-magnetic trip unit TM-D

E
26

40
4

Compact NS100N
Rating 1P 1t 

(Icu = 25 kA at 220/240 V)
2P 2t (Icu = 85 kA at 220/240 V and 25 kA at 380/415 V)

TM16D 29585 29605
TM20D 29588 29608
TM25D 29584 29604
TM30D 29587 29607
TM40D 29583 29603
TM50D 29586 29606
TM63D 29582 29602
TM80D 29581 29601
TM100D 29580 29600

E
30

84
0

Compact NS160N
Rating 1P 1t 

(Icu = 25 kA at 220/240 V)
2P 2t (Icu = 85 kA at 220/240 V and 25 kA at 380/415 V)

TM125D 30581 30601
TM160D 30580 30600
Compact NS250N

Rating 1P 1t (Icu = 25 kA at 220/240 V)

TM160D 31582
TM200D 31581
TM250D 31580

Compact NS100/160H 1P/2P
With thermal-magnetic trip unit TM-D

E
26

40
4

Compact NS100H
Rating 1P 1t 

(Icu = 40 kA at 220/240 V)
2P 2t (Icu = 100 kA at 220/240 V and 70 kA at 380/415 V)

TM16D 29595 29615
TM20D 29598 29618
TM25D 29594 29614
TM30D 29597 29617
TM40D 29593 29613
TM50D 29596 29616
TM63D 29592 29612
TM80D 29591 29611
TM100D 29590 29610

E
30

84
0

Compact NS160H
Rating 1P 1t 

(Icu = 40 kA at 220/240 V)
2P 2t (Icu = 100 kA at 220/240 V and 70 kA at 380/415 V)

TM125D 30590 30611
TM160D 30589 30610
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Catalogue numbers NS100/160/250N/H 1P/2P (cont.)

Accessories

Connection accessories
Rear connections

E
18

57
9

2 short 29235
2 long 29236

Bare cable connectors

E
18

87
2

Snap-on, for cable: Steel: 1.5 to 95 mm2 ; y 160 A Set of 2 29246
Steel: 25 to 95 mm2 ; y 250 A Set of 2 29255
Steel: 120 to 185 mm2 ; y 250 A Set of 2 29247

Terminal extensions

 E
18

60
0

Right-angle terminal extensions Set of 2 29250

E
18

60
1

Straight terminal extensions Set of 2 29251

Terminal shields
Short (1 pair) 1P 29320
Short (2 pairs) 2P  2x 29320

Locks
Toggle locking device for 3 padlocks

Removable 29370

Installation accessories
Front-panel escutcheons

Toggle control 29315
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Catalogue numbers NS100/160/250N: complete 
fixed/FC device 
Compact NS100/160/250N and NA

Compact NS100/160/250N 
With thermal-magnetic trip unit TM-D

E
21

28
4

Compact NS100N (36 kA at 380/415 V)
Rating 3P 2t 3P 3t 4P 3t 4P 4t 4P 3t + Nr
TM16D 29625 29635 29645 29655
TM25D 29624 29634 29644 29654
TM32D 29627 29637 29647 29657
TM40D 29623 29633 29643 29653
TM50D 29626 29636 29646 29656
TM63D 29622 29632 29642 29652
TM80D 29621 29631 29641 29651 29661
TM100D 29620 29630 29640 29650 29660
Compact NS160N (36 kA at 380/415 V)

Rating 3P 2t 3P 3t 4P 3t 4P 4t 4P 3t + Nr

TM80D 30623 30633 30643 30653 30663
TM100D 30622 30632 30642 30652 30662
TM125D 30621 30631 30641 30651 30661
TM160D 30620 30630 30640 30650 30660
Compact NS250N (36 kA at 380/415 V)

Rating 3P 2t 3P 3t 4P 3t 4P 4t 4P 3t + Nr

TM125D 31623 31633 31643 31653 31663
TM160D 31622 31632 31642 31652 31662
TM200D 31621 31631 31641 31651 31661
TM250D 31620 31630 31640 31650 31660

With electronic trip unit STR22SE 

E
21

28
5

Compact NS100N (36 kA at 380/415 V)
Rating 3P 3t 4P 3t, 4t, 3t + Nr

40 29772 29782
100 29770 29780
Compact NS160N (36 kA at 380/415 V)

Rating 3P 3t 4P 3t, 4t, 3t + Nr
40 30773 30783
100 30771 30781
160 30770 30780
Compact NS250N (36 kA at 380/415 V)

Rating 3P 3t 4P 3t, 4t, 3t + Nr

100 31772 31782
250 31770 31780

Compact NS100/160/250NA switch-disconnector
With NA switch-disconnector unit

E
26

39
5

Compact NS100NA
Rating 2P 3P 4P
100 29619 29629 29639
Compact NS160NA

Rating 2P 3P 4P
160 30619 30629 30639
Compact NS250NA

Rating 2P 3P 4P
250 31619 31629 31639

push
to

trip

1.5
2

3

4
5

6

8

10

xIr

Im

.63
.7

.8

.85
.9

.95

.98

1

xIn

Ir
ImIr

push
to

trip

1.5
2

3

4
5

6

8

10

xIr

Im

.63
.7

.8

.85
.9

.95

.98

1

xIn

Ir

STR 22 DE

90
105

%Ir
50/60Hz

alarm

test

ImIr

push
to

trip
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Catalogue numbers NS100/160/250N: complete 
fixed/FC device  (cont.)

Vigicompact NS100/160/250N

Vigicompact NS100/160/250N
With thermal-magnetic trip unit TM-D

E
21

27
9

Vigicompact NS100N (36 kA at 380/415 V) equipped of MH Vigi module (220 to 440 V)
Rating 3P 3t 4P 3t 4P 4t 4P 3t + Nr
TM16D 29935 29945 29955
TM25D 29934 29944 29954
TM32D 29937 29947 29957
TM40D 29933 29943 29953
TM50D 29936 29946 29956
TM63D 29932 29942 29952
TM80D 29931 29941 29951 29961
TM100D 29930 29940 29950 29960
Vigicompact NS160N (36 kA at 380/415 V) equipped of MH Vigi module (220 to 440 V)

Rating 3P 3t 4P 3t 4P 4t 4P 3t + Nr

TM80D 30933 30943 30953 30963
TM100D 30932 30942 30952 30962
TM125D 30931 30941 30951 30961
TM160D 30930 30940 30950 30960
Vigicompact NS250N (36 kA at 380/415 V) equipped of MH Vigi module (220 to 440 V)

Rating 3P 3t 4P 3t 4P 4t 4P 3t + Nr

TM125D 31933 31943 31953 31963
TM160D 31932 31942 31952 31962
TM200D 31931 31941 31951 31961
TM250D 31930 31940 31950 31960

With electronic trip unit STR22SE

E
21

27
9

Vigicompact NS100N (36 kA at 380/415 V) equipped of MH Vigi module (220 to 440 V)
Rating 3P 3t 4P 3t, 4t, 3t + Nr

40 29972 29982
100 29970 29980
Vigicompact NS160N (36 kA at 380/415 V) equipped of MH Vigi module (220 to 440 V)

Rating 3P 3t 4P 3t, 4t, 3t + Nr
40 30973 30983
100 30971 30981
160 30970 30980
Vigicompact NS250N (36 kA at 380/415 V) equipped of MH Vigi module (220 to 440 V)

Rating 3P 3t 4P 3t, 4t, 3t + Nr

100 31972 31982
250 31970 31980

push
to

trip

push
to

trip
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Catalogue numbers NS100/160/250SX: complete 
fixed/FC device 

Compact NS100/160/250SX
With thermal-magnetic trip unit TM-D

E
21

28
4

Compact NS100SX (50 kA at 380/415 V)
Rating 3P 3t 4P 3t 4P 4t 4P 3t + Nr
TM16D 35857 35867 35877
TM25D 35856 35866 35876
TM32D 35855 35865 35875
TM40D 35854 35864 35874
TM50D 35853 35863 35873
TM63D 35852 35862 35872
TM80D 35851 35861 35871 35881
TM100D 35850 35860 35870 35880
Compact NS160SX (50 kA at 380/415 V)

Rating 3P 3t 4P 3t 4P 4t 4P 3t + Nr

TM80D 35893 35903 35913 35923
TM100D 35892 35902 35912 35922
TM125D 35891 35901 35911 35921
TM160D 35890 35900 35910 35920
Compact NS250SX (50 kA at 380/415 V)

Rating 3P 3t 4P 3t 4P 4t 4P 3t + Nr

TM125D 35933 35943 35953 35963
TM160D 35932 35942 35952 35962
TM200D 35931 35941 35951 35961
TM250D 35930 35940 35950 35960

With electronic trip unit STR22SE 

E
21

28
5

Compact NS100SX (50 kA at 380/415 V)
Rating 3P 3t 4P 3t, 4t, 3t + Nr

40 35971 35976
100 35970 35975
Compact NS160SX (50 kA at 380/415 V)

Rating 3P 3t 4P 3t, 4t, 3t + Nr
40 35982 35987
100 35981 35986
160 35980 35985
Compact NS250SX (50 kA at 380/415 V)

Rating 3P 3t 4P 3t, 4t, 3t + Nr

100 35991 35996
250 35990 35995

push
to

trip
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3

4
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Catalogue numbers NS100/160/250H: complete 
fixed/FC device 

Compact NS100/160/250H
With thermal-magnetic trip unit TM-D

E
21

28
4

Compact NS100H (70 kA at 380/415 V)
Rating 3P 3t 4P 3t 4P 4t 4P 3t + Nr
TM16D 29675 29685 29695
TM25D 29674 29684 29694
TM32D 29677 29687 29697
TM40D 29673 29683 29693
TM50D 29676 29686 29696
TM63D 29672 29682 29692
TM80D 29671 29681 29691 29701
TM100D 29670 29680 29690 29700
Compact NS160H (70 kA at 380/415 V)

Rating 3P 3t 4P 3t 4P 4t 4P 3t + Nr

TM80D 30673 30683 30693 30703
TM100D 30672 30682 30692 30702
TM125D 30671 30681 30691 30701
TM160D 30670 30680 30690 30700
Compact NS250H (70 kA at 380/415 V)

Rating 3P 3t 4P 3t 4P 4t 4P 3t + Nr

TM125D 31673 31683 31693 31703
TM160D 31672 31682 31692 31702
TM200D 31671 31681 31691 31701
TM250D 31670 31680 31690 31700

With electronic trip unit STR22SE

E
21

28
5

Compact NS100H (70 kA at 380/415 V)
Rating 3P 3t 4P 3t, 4t, 3t + Nr

40 29792 29802
100 29790 29800
Compact NS160H (70 kA at 380/415 V)

Rating 3P 3t 4P 3t, 4t, 3t + Nr
40 30793 30803
100 30791 30801
160 30790 30800
Compact NS250H (70 kA at 380/415 V)

Rating 3P 3t 4P 3t, 4t, 3t + Nr

100 31792 31802
250 31790 31800

push
to

trip
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Catalogue numbers NS100/160/250L: complete 
fixed/FC device

Compact NS100/160/250L
With thermal-magnetic trip unit TM-D

E
21

28
4

Compact NS100L (150 kA at 380/415 V)
Rating 3P 3t 4P 3t 4P 4t 4P 3t + Nr
TM16D 29715 29725 29735
TM25D 29714 29724 29734
TM32D 29717 29727 29737
TM40D 29713 29723 29733
TM50D 29716 29726 29736
TM63D 29712 29722 29732
TM80D 29711 29721 29731 29741
TM100D 29710 29720 29730 29740
Compact NS160L (150 kA at 380/415 V)

Rating 3P 3t 4P 3t 4P 4t 4P 3t + Nr

TM80D 30713 30723 30733 30743
TM100D 30712 30722 30732 30742
TM125D 30711 30721 30731 30741
TM160D 30710 30720 30730 30740
Compact NS250L (150 kA at 380/415 V)

Rating 3P 3t 4P 3t 4P 4t 4P 3t + Nr

TM125D 31713 31723 31733 31743
TM160D 31712 31722 31732 31742
TM200D 31711 31721 31731 31741
TM250D 31710 31720 31730 31740

With electronic trip unit STR22SE

E
21

28
5

Compact NS100L (150 kA at 380/415 V)
Rating 3P 3t 4P 3t, 4t, 3t + Nr

40 29812 29822
100 29810 29820
Compact NS160L (150 kA at 380/415 V)

Rating 3P 3t 4P 3t, 4t, 3t + Nr
40 30813 30823
100 30811 30821
160 30810 30820
Compact NS250L (150 kA at 380/415 V)

Rating 3P 3t 4P 3t, 4t, 3t + Nr

100 31812 31822
250 31810 31820

push
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trip
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Catalogue numbers NS100/160/250: fixed/FC device 
based on separate components
Compact and Vigicompact

Basic frame

D
B

10
19

58

2P (3P frame) 3P 4P
NS100N 29000 29003 29008
NS100SX 29006 29011
NS100H 29004 29009
NS100L 29005 29010
NS160N 30400 30403 30408
NS160SX 30406 30411
NS160H 30404 30409
NS160L 30405 30410
NS250N 31400 31403 31408
NS250SX 31406 31411
NS250H 31404 31409
NS250L 31405 31410

+ Trip unit

D
B

10
19

59

Standard protection: trip unit TM-D
Rating 3P 2t 3P 3t 4P 3t 4P 4t 4P 3t + Nr
TM16D 29025 29035 29045 29055
TM25D 29024 29034 29044 29054
TM32D 29027 29037 29047 29057
TM40D 29023 29033 29043 29053
TM50D 29026 29036 29046 29056
TM63D 29022 29032 29042 29052
TM80D (1) 29021 29031 29041 29051 29061
TM100D (1) 29020 29030 29040 29050 29060
TM80D (2) 30423 30433 30443 30453 30463
TM100D (2) 30422 30432 30442 30452 30462
TM125D 30421 30431 30441 30451 30461
TM160D (3) 30420 30430 30440 30450 30460
TM160D (4) 31422 31432 31442 31452 31462
TM200D 31421 31431 31441 31451 31461
TM250D 31420 31430 31440 31450 31460
Standard protection: electronic trip unit SE 

Rating 3P 3t 4P 3t, 4t, 3t + Nr
STR22SE - 40 A 29072 29082
STR22SE - 80 A (2) 30471 30481
STR22SE - 100 A 29070 29080
STR22SE - 160 A 30470 30480
STR22SE - 250 A 31470 31480
Standard protection with oversized neutral: electronic trip unit SE OSN 

Rating 4P 3t, 3t + 1.6N

STR22SE OSN 160 A - 3 x φ 100 A (2) 30466
STR22SE OSN 250 A - 3 x φ 160 A (4) 31481
Type G protection: trip unit TM-G

Rating 3P 2t 3P 3t 4P 4t
TM16G 29145 29155 29165
TM25G 29144 29154 29164
TM40G 29143 29153 29163
TM63G 29142 29152 29162
Type G protection: electronic trip unit GE 

Rating 3P 3t 4P 3t, 4t, 3t + Nr
STR22GE - 40 A 29076 29086
STR22GE - 100 A 29075 29085
STR22GE - 160 A 30475 30485
STR22GE - 250 A 31475 31485
Motor protection: trip unit MA

Rating 3P 3t 4P 3t
MA2.5 29125
MA6.3 29124
MA12.5 29123
MA25 29122

(1) For NS100.
(2) For NS160/250.
(3) For NS160.
(4) For NS250.

MA50 29121
MA100 29120 29130
MA150 30500 30510
MA220 31500 31510
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Catalogue numbers NS100/160/250: fixed/FC device 
based on separate components 
(cont.)

Compact and Vigicompact (cont.)

+ Trip unit (cont.)

D
B

10
19

59

Motor protection: electronic trip unit ME 
Rating 3P 3t

STR22ME - 20 A 29175
STR22ME - 25 A 29174
STR22ME - 40 A 29173
STR22ME - 50 A 29172
STR22ME - 80 A 29171
STR22ME - 100 A 29170
STR22ME - 150 A 30520
STR22ME - 220 A 31520
Options: SDTAM 110/240 V AC/DC 29424

SDTAM 24/48 V AC - 24/72 V DC 29430
Switch-disconnector NA

2P (3P frame) 3P 4P
NA (NS100) 29200 29201 29202
NA (NS160/250) 30456 30456 30457

+ Vigi module

D
B

10
19

61

3P 4P
ME type for NS100/160 29212 29213
MH type for NS100/160 (220 to 440 V) 29210 29211
MH type for NS250 (220 to 440 V) 31535 31536
MH type for NS100/160 (440 to 550 V) 29215 29216
MH type for NS250 (440 to 550 V) 31533 31534
Connection for a 4P Vigi on a 3P breaker 29214

1.5
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xIr
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Catalogue numbers Installation and connection
Compact and Vigicompact
NS100/160/250

Fixed/RC device = fixed/FC device + rear connection kit

E
16

99
2

Short RC kit
3P 29237
4P 29238
Comprising: Short RCs 3P 3x 29235

4P 4x 29235
Mixed RC kit

3P 29239
4P 29240
Comprising: Kit 3P Short RCs 2x 29235

Long RCs 1x 29236
Kit 4P Short RCs 2x 29235

Long RCs 2x 29236

Plug-in configuration = fixed/FC device + plug-in kit

E
18

62
3

Kit for Compact
2P (3P frame) 29288
3P 29289
4P 29290
Comprising: Base 2P 1x 29265

3P 1x 29266
4P 1x 29267

Safety trip 3P/4P 1x 29270
Short terminal shields 3P 1x 29321

4P 1x 29322
Power connections 2P 2x 29268

3P 3x 29268
4P 4x 29268

Kit for Vigicompact
3P 29291
4P 29292
Comprising: Base 3P 1x 29266

4P 1x 29267
Safety trip 3P/4P 1x 29270
Short terminal shields 3P 1x 29321

4P 1x 29322
Power connections 3P 3x 29269

4P 4x 29269

Withdrawable configuration = fixed/FC device + withdrawable kit

E
16

99
0

Kit for Compact
2P (3P frame) 29298
3P 29299
4P 29300
Comprising: Plug-in kit 2P 1x 29288

3P 1x 29289
4P 1x 29290

Fixed part of chassis 2P/3P/4P 1x 29282
Moving part of chassis 2P/3P/4P 1x 29283

Kit for Vigicompact
3P 29301
4P 29302
Comprising: Plug-in kit 3P 1x 29291

4P 1x 29292
Fixed part of chassis 3P/4P 1x 29282
Moving part of chassis 3P/4P 1x 29283

Insulation accessories for plug-in and withdrawable
Long terminal shields for plug-in base and withdrawable configuration

3P 29332
4P 29333
Comprising: Adapter 3P (1 pair) 1x 29306

4P (1 pair) 1x 29307
 Long terminal shields 3P (1 pair) 1x 29308

4P (1 pair) 1x 29309
Interphase barriers kit for plug-in base and withdrawable configuration

3P 29334
4P 29311
Comprising: Adapter 3P (1 pair) 1x 29306

4P (1 pair) 1x 29307
 Interphase barriers Set of 6 1x 29328

push
to

trip

push
to

trip

push
to

trip
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Catalogue numbers Accessories
Compact NS100/160/250

Connection accessories (Cu or Al)
Rear connections

E
18

57
9

2 short 29235
2 long 29236

Bare cable connectors

E
18

57
2

Snap-on, for cable Steel: 1.5 to 95 mm2 ; y 160 A Set of 3 29242
Set of 4 29243

Aluminium: 25 to 95 mm2 ; y 250 A Set of 3 29227
Set of 4 29228

Aluminium: 120 to 185 mm2 ; y 250 A Set of 3 29259
Set of 4 29260

E
18

59
8

Voltage plug for 185 mm2 bare cable connector Set of 2 29348
Clips for bare-cable connector Set of 10 29241
Distribution connectors for six 1.5 to 35 mm2 cables with interphase barriers Set of 3 29248
 Set of 4 29249

"Polybloc" distribution block (for bare cable)

E
24

07
6

160 A (40 °C) 6 cables S y 10 mm2 07100
250 A (40 °C) 9 cables S y 10 mm2 07101 

Terminal extensions

 E
18

60
0

Right-angle terminal extensions Set of 3 29261
Set of 4 29262

E
18

60
1

Straight terminal extensions Set of 3 29263
Set of 4 29264

E
18

65
99

Spreaders 3P 31563
4P 31564

Supplied with 2 (or 3) interphase barriers

E
51

00
6

One-piece spreader 3P 31060
4P 31061

Front alignment base 3P/4P 31064

Crimp lugs for copper cable

E
18

60
2

For cable 120 mm2 Set of 3 29252
Set of 4 29256

For cable 150 mm2 Set of 3 29253
Set of 4 29257

For cable 185 mm2 Set of 3 29254
Set of 4 29258

Supplied with 2 (or 3) interphase barriers

Crimp lugs for aluminium cable

E
30

90
8

For cable 150 mm2 Set of 3 29504
Set of 4 29505

For cable 185 mm2 Set of 3 29506
Set of 4 29507

Supplied with 2 (or 3) interphase barriers

Terminal shields

E
18

61
8

Short (1 pair) 3 P 29321
4 P 29322

Long (1 pair) 3 P 29323
4 P 29324

 E
18

60
6

Interphase barriers Set of 6 29329

Insulation kit U u 600 V
Long terminal shields + insulating screens 3 P 29326

4 P 29327

E
26

03
3

2 insulating screens (fixed breaker) 3 P 29330
4 P 29331
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Catalogue numbers Accessories (cont.)

Compact NS100/160/250 (cont.)

Electrical auxiliaries
Auxiliary contacts (changeover)

E
18

60
8

OF or SD or SDE or SDV 29450
OF or SD or SDE or SDV low level 29452
SDE adapter for trip unit TM or MA 29451

Voltage releases

E
18

60
9

AC Voltage MX MN
24 V 50/60 Hz 29384 29404
48 V 50/60 Hz 29385 29405
110-130 V 50/60 Hz 29386 29406
220-240 V 50/60 Hz
208-277 V 60 Hz

29387 29407

380-415 V 50 Hz 
440-480 V 60 Hz

29388 29408

525 V 50 Hz - 600 V 60 Hz 29389 29409
DC Voltage MX MN

12 V 29382 29402
24 V 29390 29410
30 V 29391 29411
48 V 29392 29412
60 V 29383 29403
125 V 29393 29413
250 V 29394 29414

MN 48 V 50/60 Hz with time delay 29420
composed of: MN 48 V DC 29412

delay unit 48 V 50/60 Hz 29426
MN 220-240 V 50/60 Hz with time delay 29422
composed of: MN 250 V DC 29414

delay unit of 220-240 V 50/60 Hz 29427

Motor mechanism modules with SDE adapter

E
18

61
0

AC Voltage MT100/160 MT250
48-60 V 50/60 Hz
110-130 V 50/60 Hz

29440 31548
29433 31540

220-240 V 50/60 Hz
208-277 V 60 Hz

29434 31541

380-415 V 50/60 Hz
440-480 V 60 Hz

29435 31542

DC Voltage MT100/160 MT250
24-30 V 29436 31543
48-60 V 29437 31544
110-130 V 29438 31545
250 V 29439 31546

LV installation control and monitoring (Digipact)
Communicating auxiliary contacts for Compact NS circuit breakers

E
38

72
3

OF, SD and SDE communicating auxiliary contacts for Compact NS100/160/250 (the SDE adapter 
for thermal-magnetic trip units is included)

29453

Communicating "connected/disconnected" position indication contacts for Compact NS circuit breakers

E
38

72
2

"connected /disconnected" position indication contacts for Compact NS100/250 29296

Motor mechanism + communicating auxiliary contacts for Compact NS circuit breakers 

E
18

61
0

MT100/160   220-240 V 50/60 Hz + communicating OF, SD, SDE for Compact NS100/160 29441

E
38

72
4

MT250    220-240 V 50/60 Hz + communicating OF, SD, SDE for Compact NS250 31549

2

1
I

push ONO
push OFF

manu/auto

2

1
I

push ONO
push OFF

manu/auto
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Catalogue numbers Accessories (cont.)

Compact NS100/160/250 (cont.)

Indication and measurement modules
Ammeter module

D
B

11
09

31

Rating (A) 100 160 250
3P 29455 30555 31565
4P 29456 30556 31566

I max. ammeter module

D
B

11
09

31

Rating (A) 100 160 250

3P 34849 34850 34851

Current transformer module

D
B

10
51

68

Rating (A) 100 150 250
3P 29457 30557 31567
4P 29458 30558 31568

Current transformer module and voltage output

D
B

10
51

68

Rating (A) 125 150 250
3P 29461 30561 31569
4P 29462 30562 31570

Insulation monitoring module

D
B

10
51

69

3P 29459
4P 29460

Voltage presence indicator

D
B

10
51

70

29325

Rotary handles
Direct rotary handles

E
18

61
1

Standard black handle 29337
Red handle on yellow front 29339
MCC conversion accessory 29341
CNOMO conversion accessory 29342

Standard extended rotary handle

E
18

61
2

Standard extended rotary handle 29338
Red handle on yellow front 29340
Telescopic handle for withdrawable device 29343

Accessories
Indication auxiliary 1 early-break contact 29345

2 early-make contacts 29346
Early-make wiring terminal 29336

Locks 
Toggle locking device for 1 to 3 padlocks

E
18

62
1

E
18

61
3

By removable device 29370

By fixed device 29371

Locking of the rotary  handle

E
18

62
0

Keylock adapter (keylock not included) 29344
Keylock (keylock adapter not 
included)

Ronis 1351B.500 41940
Profalux KS5 B24 D4Z 42888

Locking of the motor mechanism modules 

E
18

61
0

 Keylock adapter + Ronis keylock (special) 29449

ON
I

O
OFF

ON
I

O
OFF ON

I

OFF

push
to

trip

push
to

trip

ON
I

profalux

O
OFF

profalux

2

1
I

push ONO
push OFF

manu/auto
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Catalogue numbers Accessories (cont.)

Compact NS100/160/250 (cont.)

Interlocking
Mechanical interlocking for circuit breakers

E
21

28
8

With toggles 29354

E
18

78
0

With rotary handles 29369

Interlocking with key (2 keylocks / 1 key) for rotary handles

E
26

76
6

Keylock kit (keylock not included) (1) 29344
1 set of 2 keylocks (1 key only,
keylock kit not included)

Ronis 1351B.500 41950
Profalux KS5 B24 D4Z 42878

(1) For only 1 device.

Installation accessories
Front-panel escutcheons

E
18

58
9

Toggle 29315
Vigi module 29316
Rotary handle, motor mechanism module or escutcheon collar, IP40 29317
Vigi module or ammeter IP40 29318

Toggle cover
29319

Sealing accessories
29375

DIN rail adapter
29305

Plug-in/withdrawable configuration accessories
Auxiliary connections

E
18

58
6

1 9-wire fixed connector (for base) 29273
1 9-wire moving connector (for circuit breaker) 29274
1 support for 2 moving connectors 29275
9-wire manual auxiliary connector (fixed + moving) 29272

Plug-in base accessories

E
94

52
9

Long insulated right angle
terminal extension

Set of 3 29276
Set of 4 29277

2 IP4 shutters for base 29271

Chassis accessories
Escutcheon collar Toggle 29284

Vigi module 29285
Locking kit (keylock not included) 29286
2 carriage switches (connected/disconnected position indication) 29287

Parts of plug-in kit

E
18

62
3

Plug-in base FC/RC 2P 29265
3P 29266
4P 29267

Set of 2 power connections for Standard 29268
Vigi module 29269

Safety trip for advanced opening 29270

Parts of withdrawable kit

E
18

61
7

Fixed part (for base) 3P/4P 29282
Moving part (for circuit breaker) 29283

Spare parts
10 toggle extensions 29313
Bag of screws 29312

E
18

62
4

12 snap-in nuts (fixed/FC) M6 for NS100N/H/L 29234
M8 for NS160/250N/H/L 30554

100 identification labels 29314

O
OFF

ON
I

ON
I

O
OFF

reset

push
to

trip

push
to

trip
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286

Catalogue numbers Accessories (cont.)

Compact NS100/160/250 (cont.)

Individual enclosures
Sheet-metal enclosure IP54 for

E
24

08
9

Compact NS100/160 and Vigi NS100/160 with standard rotary handle 31215
Compact NS100/160 and Vigi NS100/160 with red, yellow rotary handle 31216
Compact NS250 and Vigi NS250 with standard rotary handle 31217
Compact NS250 and Vigi NS250 with red, yellow rotary handle 31218

Insulating enclosure IP55 for

E
24

09
0

Compact NS100/160 29465
Vigicompact NS100/160 29466
Compact NS250 31573
Vigicompact NS250 31574

Visible break disconnect function
See catalogue dealing with "Interpact INV products (visible break)" and the associated accessories.
Visible break disconnection function associated with fixed front-connected/rear-connected Compact NS (for "tarif vert/tarif jaune" 
connection).

Test kits
Test kits

E
21

29
0

Mini test kit for STR trip units 43362

E
36

27
1

Portable test kit for STR trip units 34547
Spare test plug for portable test kit 34547 34503
Wiring kit (spare part) 34546

push
to

trip

push
to

trip

--
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Catalogue numbers NS400/630: complete fixed/FC 
device 
Compact NS400/630

Compact NS400/630N with electronic trip unit

E
21

30
2

Electronic trip unit STR23SE (U y 525 V)
3P 4P 3d, 4d, 3d + Nr

Compact NS400N 
(50 kA at 380/415 V)
45 mm pitch

150 A 32719 32720
250 A 32707 32708
400 A 32693 32694

Compact NS630N (50 kA at 380/415 V), 45 mm pitch 32893 32894
Electronic trip unit STR53UE (U y 525 V)

3P 4P 3d, 4d, 3d + Nr

Compact NS400N 
(50 kA at 380/415 V)
45 mm pitch

150 A 32725 32726
250 A 32713 32714
400 A 32699 32700

Compact NS630N (50 kA at 380/415 V), 45 mm pitch 32899 32900

Compact NS400/630H with electronic trip unit

E
21

30
2

Electronic trip unit STR23SE (U y 525 V)
3P 4P 3d, 4d, 3d + Nr

Compact NS400H 
(70 kA at 380/415 V)
45 mm pitch

150 A 32721 32722
250 A 32709 32710
400 A 32695 32696

Compact NS630H (70 kA at 380/415 V), 45 mm pitch 32895 32896
Electronic trip unit STR53UE (U y 525 V)

3P 4P 3d, 4d, 3d + Nr
Compact NS400H 
(70 kA at 380/415 V)
45 mm pitch

150 A 32727 32728
250 A 32715 32716
400 A 32701 32702

Compact NS630H (70 kA at 380/415 V), 45 mm pitch 32901 32902

Compact NS400/630L with electronic trip unit

E
21

30
2

Electronic trip unit STR23SE (U y 525 V)
3P 4P 3d, 4d, 3d + Nr

Compact NS400L 
(150 kA at 380/415 V)
45 mm pitch

150 A 32723 32724
250 A 32711 32712
400 A 32697 32698

Compact NS630L (150 kA at 380/415 V), 45 mm pitch 32897 32898
Electronic trip unit STR53UE (U y 525 V)

3P 4P 3d, 4d, 3d + Nr
Compact NS400L 
(150 kA at 380/415 V
45 mm pitch

150 A 32729 32730
250 A 32717 32718
400 A 32703 32704

Compact NS630L (150 kA at 380/415 V), 45 mm pitch 32903 32904

Compact NS400/630H/L with magnetic trip unit MA for motor protection
Trip unit MA320

3P
Compact NS400H, 45 mm pitch 32750
Compact NS400L, 45 mm pitch 32751
Trip unit MAE500

3P
Compact NS630H, 45 mm pitch 32950
Compact NS630L, 45 mm pitch 32951

push
to

trip

STR 23 SE

90
105

alarm

4
Im5

6

8
3

2

1.5 10

.9
Ir .93

.95

.98.88

.85

.8
1

Io
.8

1

.63

.5

x Ir

x Io

x In

test

ImIr

%Ir

push
to

trip

STR 23 SE

90
105

alarm

4
Im5

6

8
3

2
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Ir .93
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1
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1
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x Ir

x Io
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test

ImIr

%Ir
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3

2
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Catalogue numbers NS400/630: complete fixed/FC 

device (cont.)

Switch-disconnector, Vigicompact 
and Compact 1000 V

Compact NS400/630NA switch-disconnector

E
26

39
6

3P 4P
Compact NS400NA, 45 mm pitch 32756 32757
Compact NS630NA, 45 mm pitch 32956 32957

 Vigicompact NS400/630N

E
21

30
4

Trip unit STR23SE (U y 525 V)
Vigicompact equipped with MB Vigi module (220 to 440 V) 3P 4P 3d, 4d, 3d + Nr

Vigicompact NS400N, 45 mm pitch 32733 32734
Vigicompact NS630N, 45 mm pitch 32933 32934

Compact NS400N 1000 V

E
21

30
2

Trip unit STR23SP
Compact equipped with connection kit 3P
Compact NS400N 1000 V
(10 kA at 1150 V)
45 mm pitch

150 A low setting 37 A 32673
150 A 32672
250 A 32671
400 A 32670

Compact NS400NA 1000 V

E
26

39
6

Compact equipped with connection kit 3P
Compact NS400NA 1000 V
45 mm pitch

400 A 32753

push
to

trip

push
to

trip

push
to

trip

STR 23 SE

90
105

alarm

4
Im5

6

8
3

2

1.5 10

.9
Ir .93

.95

.98.88

.85

.8
1

Io
.8

1

.63

.5

x Ir

x Io

x In

test

ImIr

%Ir

push
to

trip
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Catalogue numbers NS400/630: fixed/FC device based 
on separate components 

Compact and Vigicompact NS400/630N/H/L
Basic frame

D
B

10
19

55

3P 4P
NS400N 150 A 32382 32387

250 A 32392 32397
400 A 32403 32408

NS400H 150 A 32383 32388
250 A 32393 32398
400 A 32404 32409

NS400L 150 A 32384 32389
250 A 32394 32399
400 A 32405 32410

NS630N 32803 32808
NS630H 32804 32809
NS630L 32805 32810

+ trip unit

D
B

10
19

56

Electronic trip units STR23SE or STR23SV
3P, 4P 3d, 4d, 3d + Nr

STR23SE (U y 525 V) 32420
STR23SV (U > 525 V) 32432
Standard protection with oversized neutral: electronic trip unit STR23SE OSN

Rating 4P 3d, 3d + 1.6N
STR23SE OSN (U y 525 V) 32443
Electronic trip units STR53UE (basic offer) or STR53SV

3P, 4P 3d, 4d, 3d + Nr
STR53UE F (U y 525 V) 32424
STR53SV F (U > 525 V) 32433
Electronic trip unit STR53UE (with options)

3P, 4P 3d, 4d, 3d + Nr
STR53UE FTI (U y 525 V) 32425
STR53UE FI (U y 525 V) 32426
STR53UE FTI (U y 525 V)
for external neutral CT (1)

32429

Options: ZSI wiring 32442
COM wiring 32441

(1) Allows the connection of an external neutral CT for 3P breakers equipped with «earth fault» protection (T).
Electronic trip unit STR43ME

3P, 3d 
STR43ME F 32430
Options: SDTAM 110/240 V AC/DC 29424

SDTAM 24/48 V AC / 24/72 V DC 29430
STR43ME FI 32431
Options: SDTAM 110/240 V AC/DC 29424

SDTAM 24/48 V AC / 24/72 V DC 29430
COM wiring 32441

Spare battery option for STR53UE or STR43ME 32434
+ Vigi module

D
B

10
19

57

3P 4P
Type MB 200 to 440 V 32455 32456

440 to 550 V 32453 32454
Connection for a 4P Vigi on a 3P breaker 32457

External CT for earth-fault protection

E
28

39
8

For earth fault protection (T) of STR53UE FT or FTI
Installation on outgoing neutral conductor outside the circuit-breaker
150 A 36950
250 A 36951
400 A 36952
630 A 32440

to

trip

STR 53 UE
60

75
90

105 %Ir

4
I

6
8

10
3

2

1.5
12

4
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8
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10
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Catalogue numbers Installation and connection
Compact and Vigicompact 
NS400/630

Fixed/RC device = fixed/FC device + RC kit

E
21

01
3

Mixed RC kit
3P 32477
4P 32478
Comprising: Kit 3P Short RCs 2x 32475

Long RCs 1x 32476
Kit 4P Short RCs 2x 32475

Long RCs 2x 32476

Fixed/FC device 52.5 mm or 70 mm pitch = fixed FC configuration 45 mm pitch + spreaders

E
21

01
2

Pitch of all Compact and Vigicompact NS400/630/N/H/L is 45 mm. A set of spreaders is available for connection: fixed front 
connections or withdrawable with pitch of 52.5 mm or 70 mm.
Upline or downline clearance

52.5 mm 3P 32490
4P 32491

70 mm 3P 32492
4P 32493

Plug-in device = fixed/FC device + plug-in kit

E
21

01
4

Kit for Compact
3P 32538
4P 32539
Comprising: Base 3P 1x 32516

4P 1x 32517
Safety trip 3P/4P 1x 32520
Short terminal shields 3P 1x 32562

4P 1x 32563
Power connections 3P 3x 32518

4P 4x 32518
Kit for Vigicompact

3P 32540
4P 32541
Comprising: Base 3P 1x 32516

4P 1x 32517
Safety trip 3P/4P 1x 32520
Short terminal shields 3P 1x 32562

4P 1x 32563
Power connections 3P 3x 32519

4P 4x 32519
4-point mounting kit

For NS400/630 plug-in base 3P 32919

Withdrawable device = fixed/FC device + withdrawable kit

E
21

01
5

Kit for Compact
3P 32542
4P 32543
Comprising: Plug-in kit 3P 1x 32538

4P 1x 32539
Fixed part of chassis 3P/4P 1x 32532
Moving part of chassis 3P/4P 1x 32533

Kit for Vigicompact
3P 32544
4P 32545
Comprising: Plug-in kit 3P 1x 32540

4P 1x 32541
Fixed part of chassis 3P/4P 1x 32532
Moving part of chassis 3P/4P 1x 32533

push
to

trip

push
to

trip

push
to

trip

push
to

trip
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Catalogue numbers Installation and connection (cont.)

Compact and Vigicompact 
NS400/630 (cont.)

Insulation accessories
Long terminal shields kit for plug-in base and withdrawable configuration

3P 32588
4P 32589
Comprising: Adapter 3P (1 pair) 1x 32584

 4P (1 pair) 1x 32585
Long terminal 
shields 

3P (1 pair) 1x 32586
 4P (1 pair) 1x 32587

Interphase barriers kit for plug-in base and withdrawable configuration 
3P 32591
4P 32592
Comprising: Adapter 3P (1 pair) 1x 32584

 4P (1 pair) 1x 32585
Interphase barriers Set of 6 1x 32571
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Catalogue numbers Accessories
Compact NS400/630

Connection accessories (Cu or Al)
Rear connections

E
18

57
9

2 short 32475
2 long 32476

Bare cable connectors

E
22

04
0

For 1 cable from 35 to 300 mm2 Set of 3 32479
Set of 4 32480

E
22

04
1

For 2 cable from 35 to 240 mm2 Set of 3 32481
Set of 4 32482

Voltage measurement input for bare cable connector Set of 2 29348

Terminal extensions

 E
18

60
0

Right-angle terminal extensions Set of 3 32484
Set of 4 32485

E
21

27
6

Edgewise pads Set of 3 32486
Set of 4 32487

E
21

01
2

Spreaders 52.5 mm 3P 32490
4P 32491

70 mm 3P 32492
4P 32493

Supplied with 2 (or 3) interphase barriers

Crimp lugs for copper cable

E
18

60
2

For cable 240 mm2 Set of 3 32500
Set of 4 32501

For cable 300 mm2 Set of 3 32502
Set of 4 32503

Supplied with 2 (or 3) interphase barriers

Crimp lugs for aluminium cable

E
30

90
8

For cable 240 mm2 Set of 3 32504
Set of 4 32505

For cable 300 mm2 Set of 3 32506
Set of 4 32507

Supplied with 2 (or 3) interphase barriers

Terminal shields

E
18

61
8

Short, 45 mm (1 pair) 3 P 32562
4 P 32563

Long, 45 mm (1 pair) 3 P 32564
4 P 32565

Long for spreaders, 52.5 mm 3 P 32582
(supplied with insulating plate) 4 P 32583

 E
18

60
6

Interphase barriers Set of 6 32570

Insulation Kit U u 600 V
45 mm pole distance 3 P 32580

4 P 32581
For spreaders, 52.5 mm 3 P 32582
(long terminal shields + insulating plate) 4 P 32583

E
26

03
3

2 insulating screens 52.5 mm pitch 3 P 32576
(fixed breaker) 4 P 32577

70 mm pitch 3 P 32578
4 P 32579
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Catalogue numbers Accessories (cont.)

Compact NS400/630 (cont.)

Electrical auxiliaries
Auxiliary contacts (changeover)

E
18

60
8

OF or SD or SDE or SDV 29450
OF or SD or SDE or SDV low level 29452

Voltage releases

E
18

60
9

AC Voltage MX MN
24 V 50/60 Hz 29384 29404
48 V 50/60 Hz 29385 29405
110-130 V 50/60 Hz 29386 29406
220-240 V 50/60 Hz
208-277 V 60 Hz

29387 29407

380-415 V 50 Hz
440-480 V 60 Hz

29388 29408

525 V 50 Hz-600 V 60 Hz 29389 29409
DC Voltage MX MN

12 V 29382 29402
24 V 29390 29410
30 V 29391 29411
48 V 29392 29412
60 V 29383 29403
125 V 29393 29413
250 V 29394 29414

MN 48 V 50/60 Hz with time delay 29420
Composed of: MN 48 V DC 29412

Delay unit 48 V 50/60 Hz 29426
MN 220-240 V 50/60 Hz with time delay 29422
Composed of: MN 250 V DC 29414

Delay unit 220/240 V 50/60 Hz 29427

Motor mechanism modules 

E
18

61
0

AC Voltage MT400 MT630
48-60 V 50/60 Hz 32639 32839
110-130 V 50/60 Hz 32640 32840
220-240 V 50/60 Hz
208-277 V 60 Hz

32641 32841

380-415 V 50 Hz 32642 32842
440-480 V 60 Hz 32647 32847

DC Voltage MT400 MT630

24-30 V 32643 32843
48-60 V 32644 32844
110-130 V 32645 32845
250 V 32646 32846

Operations counter 32648

LV installation control and monitoring (Digipact)
Communicating auxiliary contacts for Compact NS circuit breakers

E
38

72
3

OF, SD and SDE communicating auxiliary contacts for Compact NS400/630 32551

Communicating "connected/disconnected" position indication contacts for Compact NS circuit breakers

E
38

72
2

"connected /disconnected" position indication contacts for Compact NS400/630 29296

Motor mechanism + communicating auxiliary contacts for Compact NS circuit breakers 

E
18

61
0

MT400   220-240V 50/60 Hz + communicating OF, SD, SDE for Compact NS400 32652

E
38

72
4

MT630   220-240V 50/60 Hz + communicating OF, SD, SDE for Compact NS630 32848

2

1
I

push ONO
push OFF

manu/auto

2

1
I

push ONO
push OFF

manu/auto
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Catalogue numbers Accessories (cont.)

Compact NS400/630 (cont.)

Indication and measurement modules
Ammeter module

D
B

11
09

31

Rating (A) 400 630
3P 32655 32855
4P 32656 32856

I max. ammeter module

D
B

11
09

31

Rating (A) 400 630

3P 34852 34853

Current transformer module

D
B

10
51

68

Rating (A) 400 600
3P 32657 32857
4P 32658 32858

Current transformer module and voltage output

D
B

10
51

68

Rating (A) 400 600
3P 32653 32861
4P 32654 32862

Insulation monitoring module

D
B

10
51

69

3P 32659
4P 32660

Voltage presence indicator

D
B

10
51

70

32566

Rotary handles
Direct rotary handle

E
18

61
1

Standard black handle 32597
Red handle on yellow front 32599
MCC conversion accessory 32606
CNOMO conversion accessory 32602

Extended rotary handle

E
18

61
2

Standard extended rotary handle 32598
Red handle on yellow front 32600
Telescopic handle for withdrawable device 32603

Indication auxiliary
1 early-break contact 32605
2 early-make contacts 29346

Locks
Toggle locking device for 1 to 3 padlocks

E
18

62
1

E
18

61
3

By removable device 29370

By fixed device 32631

Locking of the rotary  handle

E
18

62
0

Keylock adapter (keylock not included) 32604
Keylock (keylock adapter not 
included)

Ronis 1351B.500 41940
Profalux KS5 B24 D4Z 42888

Locking of the motor mechanism modules 

E
18

61
0

 Keylock adapter (keylock not included) 32649
Keylock (keylock adapter not 
included)

Ronis 1351B.500 41940
Profalux KS5 B24 D4Z 42888

ON
I

O
OFF

ON
I

O
OFF ON

I

OFF

push
to

trip

push
to

trip

ON
I

profalux

O
OFF

profalux

2

1
I

push ONO
push OFF

manu/auto
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Catalogue numbers Accessories (cont.)

Compact NS400/630 (cont.)

Interlocking
Mechanical interlocking for circuit breakers

E
21

28
8

With toggles 32614

E
18

78
0

With rotary handles 32621

Interlocking with key (2 keylocks / 1 key) for rotary handles

E
26

76
6

Keylock kit (keylock not included) (1) 32604
1 set of 2 keylocks (1 key only, 
keylock kit not included)

Ronis 1351B.500 41950
Profalux KS5 B24 D4Z 42878

(1) For only 1 device.

Installation accessories
Templates for front panel cut-outs

E
18

58
9

Toggle 32556
Vigi module 29316
Rotary handle, motor mechanism module or escutcheon collar, IP40 32558
Vigi module or ammeter IP40 29318

Toggle cover
32560

Sealing accessories
29375

Plug-in/withdrawable configuration accessories
Auxiliary connections

E
18

58
6

1 fixed withdrawable part with 9 wires (for base) 29273
1 moving withdrawable part with 9 wires (for circuit breaker) 32523
1 support for 3 moving connectors 32525
9-wire manual auxiliary connector (fixed + moving) 29272

Plug-in base accessories

E
94

52
9

Long insulated right angle 
terminal extension

Set of 3 32526
Set of 4 32527

2 IP4 shutters for base 32521

Chassis accessories
Escutcheon collar Toggle 32534

Vigi 29285
Locking kit (keylock not included) 29286
2 carriage switches (connected/disconnected position indication) 29287

Parts of plug-in kit

E
18

62
3

Plug-in base FC/RC 3P 32516
4P 32517

Set of 2 power connections for Standard 32518
Vigi 32519

Safety trip for advanced opening 32520

Parts of withdrawable kit

E
18

61
7

Fixed part (for base) 3P/4P 32532
Moving part (for circuit breaker) 32533

Spare parts
100 identification labels 29314
Battery for STR43ME or STR53UE 32434
Toggle extension (replacement) 32553
Bag of screws 32552

O
OFF

ON
I

ON
I

O
OFF

reset

push
to

trip

push
to

trip
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Catalogue numbers Accessories (cont.)

Compact NS400/630 (cont.)

Individual enclosures
Sheet-metal enclosure IP54 for

E
24

08
9

Compact NS400 with standard rotary handle 31219
Compact NS400 with red, yellow rotary handle 31220
Compact NS630 and Vigi NS400/630 with standard rotary handle 31221
Compact NS630 and Vigi NS400/630 with red, yellow rotary handle 31222

Insulating enclosure IP55 for

E
24

09
0

Compact NS400 and NS630 32665
Vigicompact NS400/630 32666

Visible break disconnect function
See chapter "Interpact INV (visible break)" and the associated accessories.
Visible break disconnection function associated with fixed front-connected/rear-connected Compact NS (for «tarif vert/tarif jaune» 
connection).

Test 
Test kits

E
21

29
0

Mini test kit for STR trip units 43362

E
36

27
1

Portable test kit for STR trip units 34547
Spare test plug for portable test kit 34547 34503
Wiring kit (spare part) 34546

push
to

trip

push
to

trip

--
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Catalogue numbers Compact NS100 to NS630
fixed/FC for direct current
Choice of device
     

Compact NS100/160N/H 1P/2P
With thermal-magnetic trip unit TM-D

E
26

40
4

Compact NS100N AC/DC
Rating 1P 1d (Icu = 50 kA 250 V DC) 2P 2d (Icu = 85 kA 250 V DC/1P - 500 V DC/2P)
TM16D 29585 29605
TM20D 29588 29608
TM25D 29584 29604
TM30D 29587 29607
TM40D 29583 29603
TM50D 29586 29606
TM63D 29582 29602
TM80D 29581 29601
TM100D 29580 29600
Compact NS160N AC/DC

E
30

84
0

Rating 1P 1d (Icu = 50 kA 250 V DC) 2P 2d (Icu = 100 kA 250 V DC/1P - 500 V DC/2P)
TM125D 30581 30601
TM160D 30580 30600
Compact NS100H AC/DC

Rating 1P 1d (Icu = 85 kA 250 V DC) 2P 2d (Icu = 100 kA 250 V DC/1P - 500 V DC/2P)
TM16D 29595 29615
TM20D 29598 29618
TM25D 29594 29614
TM30D 29597 29617
TM40D 29593 29613
TM50D 29596 29616
TM63D 29592 29612
TM80D 29591 29611
TM100D 29590 29610
Compact NS160H AC/DC

Rating 1P 1d (Icu = 85 kA 250 V DC) 2P 2d (Icu = 100 kA 250 V DC/1P - 500 V DC/2P)
TM125D 30590 30611
TM160D 30589 30610

Compact NS100/160/250DC 3P/4P
Basic frame

D
B

10
19

58

(Icu = 100 kA 250 V DC/1P - 500 V DC/ 2P - 750 V DC/3P)
3P 4P

NS100DC 29016 29017
NS160DC 30416 30417
NS250DC 31416 31417

+ Trip unit

D
B

10
19

59

Rating 3P 3d 4P 4d
Standard protection: trip unit TM-D/DC

TM16D 29035 29055
TM25D 29034 29054
TM32D 29037 29057
TM40D 29033 29053
TM50D 29036 29056
TM63D 29032 29052
TM80DC 29029 29049
TM100DC 29028 29048
TM125DC 30436 30446
TM160DC 30435 30445
TM200DC 31446 31456
TM250DC 31445 31455
Type G protection: trip unit TM-G

TM16G 29155 29165
TM25G 29154 29164
TM40G 29153 29163
TM63G 29152 29162

Compact NS400/630DC with trip unit MP

D
B

10
45

92

3P 4P
Trip unit MP1

Compact NS400DC 32742 32745
Compact NS630DC, 45 mm pitch 32942 32945
Trip unit MP2

Compact NS400DC 32743 32746
Compact NS630DC, 45 mm pitch 32943 32946
Trip unit MP3

Compact NS630DC, 45 mm pitch 32944 32947

push
to

trip

1.5
2

3

4
5

6

8

10

xIr

Im

.63
.7

.8

.85
.9

.95

.98

1

xIn

Ir

STR 22 DE

90
105

%Ir
50/60Hz

alarm

test

Im

Ir

p u s h

to

trip

STR 23 SE

90
105

alarm

4
Im5

6

8
3

2

1.5
10

.9
Ir

.93

.95

.98.88

.85

.8
1

Io
.8

1

.63

.5

x Ir

x Io

x In

test

I m
I r
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Catalogue numbers Compact NS100 to NS630
fixed/FC for direct current (cont.)

Parallel or series connection 
accessories

Special connection accessories for parallel or series connection NS100-250 NS400-630

D
B

10
47

31

Connection accessories for parallel or series connection
of 2 poles (1)

1 connection plate equipped 
with heat sink + 1 interphase 
barrier (2)

29498 32868

(1) Series connection: 2 poles = 1 connection plate.
3 poles = 2 connection plates.
4 poles = 3 connection plates.

Parallel connection: 2 poles = 2 connection plates.
3 poles = 1 set of 2 connection plates (29499).
2 x 2 poles = 4 connection plates.

(2)These connection accessories come with an interphase barrier.
Connection plates for parallel connection of 3 poles 1 set of 2 connection plates 29499 (3)

Connection plates for parallel connection of 4 poles (3) (3)

1P short terminal shields 1 pair 29320
2P short terminal shields 2 pairs 2 x 29320
3P terminal shields for series connection of poles 1 set 29495 32865
4P terminal shields for series connection of poles 1 set 29496 32866
4P terminal shields for parallel connection of poles (2P/4P)1 set 29497 32867
(3) To be made by the customer.
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Catalogue numbers Compact NS100 to NS630
fixed/FC for direct current (cont.)

Connection accessories

Connection accessories (Cu or Al) NS100-250 NS400-630
Rear connections

E
18

57
9

2 short 29235 32475
2 long 29236 32476

Bare cable connectors

E
18

87
2

Snap-on, for cable: Steel: 1.5 to 95 mm2 ; y 160 A Set of 2 29246
Set of 3 29242
Set of 4 29243

Aluminium: 25 to 95 mm2 ; y 250 A Set of 2 29255
Set of 3 29227
Set of 4 29228

Aluminium: 120 to 185 mm2 ; y 250 A Set of 2 29247
Set of 3 29259
Set of 4 29260

E
22

04
0

For 1 cable from 35 to 300 mm2 Set of 3 32479
Set of 4 32480

For 2 cables from 35 to 240 mm2 Set of 3 32481

E
22

04
1

Set of 4 32482
Voltage measurement input for bare cable connector
185 mm2 or 1 x 300 mm2 or 2 x 240 mm2

Set of 2 29348 29348

Terminal extensions

 D
B

10
48

85

Right-angle terminal extensions Set of 2 29250
Set of 3 29261 32484
Set of 4 29262 32485

D
B

10
48

84

Straight terminal extensions Set of 2 29251
Set of 3 29263
Set of 4 29264

D
B

10
48

06

Edgewise pads Set of 3 32486
Set of 4 32487

Crimp lugs for copper cable (supplied with 2 or 3 interphase barriers)

E
18

60
2

For cable 120 mm2 Set of 3 29252
Set of 4 29256

For cable 150 mm2 Set of 3 29253
Set of 4 29257

For cable 185 mm2 Set of 3 29254
Set of 4 29258

For cable 240 mm2 Set of 3 32500
Set of 4 32501

For cable 300 mm2 Set of 3 32502
Set of 4 32503

Crimp lugs for aluminium cable (supplied with 2 or 3 interphase barriers)

E
30

90
8

For cable 150 mm2 Set of 3 29504
Set of 4 29505

For cable 185 mm2 Set of 3 29506
Set of 4 29507

For cable 240 mm2 Set of 3 32504
Set of 4 32505

For cable 300 mm2 Set of 3 32506
Set of 4 32507

Barriers

 E
18

60
6

Interphase barriers Set of 6 29329 32570
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Catalogue numbers Compact NS100 to NS630
fixed/FC for direct current (cont.)

Electrical auxiliaries

Electrical auxiliaries NS100-630
Auxiliary contacts (changeover)

E
18

60
8

OF or SD or SDE or SDV 29450
OF or SD or SDE or SDV low level 29452
SDE adapter for trip unit TM or MA 29451

Voltage releases

E
18

60
9

AC Voltage MX MN
24 V 50/60 Hz 29384 29404
48 V 50/60 Hz 29385 29405
110-130 V 50/60 Hz 29386 29406
220-240 V 50/60 Hz
208-277 V 60 Hz

29387 29407

380-415 V 50 Hz 
440-480 V 60 Hz

29388 29408

525 V 50 Hz - 600 V 60 Hz 29389 29409
DC Voltage MX MN

12 V 29382 29402
24 V 29390 29410
30 V 29391 29411
48 V 29392 29412
60 V 29383 29403
125 V 29393 29413
250 V 29394 29414

MN 48 V 50/60 Hz with time delay 29420
composed of: MN 48 V DC 29412

delay unit 48 V 50/60 Hz 29426
MN 220-240 V 50/60 Hz with time delay 29422
composed of: MN 250 V DC 29414

delay unit of 220-240 V 50/60 Hz 29427

Motor mechanism modules with SDE adapter NS100-250 NS400-630

E
18

61
0

AC Voltage MT100/160 MT400
48-60 V 50/60 Hz 29440 32639
110-130 V 50/60 Hz 29433 32640
220-240 V 50/60 Hz
208-277 V 60 Hz

29434 32641

380-415 V 50/60 Hz 29435 32642
440-480 V 60 Hz 32647
Voltage MT250 MT630

48-60 V 50/60 Hz 31548 32839
110-130 V 50/60 Hz 31540 32840
220-240 V 50/60 Hz
208-277 V 60 Hz

31541 32841

380-415 V 50/60 Hz 31542 32842
440-480 V 60 Hz 32847

DC Voltage MT100/160 MT400
24-30 V 29436 32643
48-60 V 29437 32644
110-130 V 29438 32645
250 V 29439 32646
Voltage MT250 MT630
24-30 V 31543 32843
48-60 V 31544 32844
110-130 V 31545 32845
250 V 31546 32846

Operations counter 32648

2

1
I

push ONO
push OFF

manu/auto
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Catalogue numbers Compact NS100 to NS630
fixed/FC for direct current (cont.)

Monitoring and locking
   

LV installation control and monitoring (Digipact) NS100-250 NS400-630
Communicating auxiliary contacts for Compact NS circuit breakers 3P/4P

E
38

72
3

OF, SD and SDE communicating auxiliary contacts (1) 29453 32551
(1) For NS100-250, the SDE adapter for thermal-magnetic trip units is included.

Communicating "connected/disconnected" position indication contacts for Compact NS circuit breakers

E
38

72
2

"Connected /disconnected" position indication contacts 29296 29296

Motor mechanism + communicating auxiliary contacts for Compact NS circuit breakers

E
18

61
0

MT100/160  220-240 V 50/60 Hz + communicating OF, SD, SDE 29441
MT250  220-240 V 50/60 Hz + communicating OF, SD, SDE 31549
MT400  220-240 V 50/60 Hz + communicating OF, SD, SDE 32652
MT630  220-240 V 50/60 Hz + communicating OF, SD, SDE 32848

E
38

72
4

Rotary handles NS100-250 NS400-630
Direct rotary handles

E
18

61
1

Standard black handle 29337 32597
Red handle on yellow front 29339 32599
MCC conversion accessory 29341 32606
CNOMO conversion accessory 29342 32602

Standard extended rotary handle 

E
18

61
2

Standard extended rotary handle 29338 32598
Red handle on yellow front 29340 32600
Telescopic handle for withdrawable device 29343 32603

Accessories
Indication auxiliary 1 early-break contact 29345 32605

2 early-break contacts 29346 29346
Early-make wiring terminal 29336

Locking NS100-250 NS400-630
Toggle locking device for 1 to 3 padlocks

E
18

62
1

By removable device 29370 29370

E
18

61
3

By fixed device (3P/4P) 29371 32631

Locking of the rotary  handle

E
18

62
0

Keylock adapter (keylock not included) 29344 32604
Keylock (keylock adapter not included) Ronis 1351B.500 41940 41940

Profalux KS5 B24 D4Z 42888 42888

Locking of the motor mechanism modules 

E
18

61
0

  Keylock adapter + Ronis keylock (special) 29449
Keylock adapter (keylock not included) 32649
Keylock (keylock adapter not included) Ronis 1351B.500 41940

Profalux KS5 B24 D4Z 42888

2

1
I

push ONO
push OFF

manu/auto

ON
I

O
OFF

ON
I

O
OFF ON

I

OFF

push
to

trip

push
to

trip

ON
I

profalux

O
OFF

profalux

2

1
I

push ONO
push OFF

manu/auto
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Catalogue numbers Compact NS100 to NS630
fixed/FC for direct current (cont.)

Interlocking, installation, plug-in/
withdrawable accessories

Interlocking NS100-250 NS400-630
Mechanical interlocking for circuit breakers 3P/4P

E
21

28
8

With toggles 29354 32614

E
18

78
0

With rotary handles 29369 32621

Interlocking with key (2 keylocks / 1 key) for rotary handles 3P/4P

E
26

76
6

Keylock kit (keylock not included) (1) 29344 32604
1 set of 2 keylocks
(1 key only, keylock kit not included)

Ronis 1351B.500 41950 41950
Profalux KS5 B24 D4Z 42878 42878

(1) For only 1 device.

Installation accessories NS100-250 NS400-630
Front-panel escutcheons

E
18

58
9

Toggle 1 to 4P 29315 32556
Rotary handle, motor mechanism module or escutcheon collar, IP405 3P/4P 29317 32558

Toggle cover
29319 32560

Sealing accessories 1 to 4P
29375 29375

DIN rail adapter 3P/4P
29305

Plug-in/withdrawable configuration accessories NS100-250 NS400-630
Auxiliary connections

E
18

58
6

1 9-wire fixed connector (for base) 29273 32556
1 9-wire moving connector (for circuit breaker) 29274 29316
1 support for 2 moving connectors 29275 32558
9-wire manual auxiliary connector (fixed + moving) 29272 29318

Plug-in base accessories

E
94

52
9

Long insulated right angle terminal extension Set of 3 29276 32526
Set of 4 29277 32527

2 IP4 shutters for base 29271 32521

Chassis accessories
Escutcheon collar for toggle 29284 32534
Locking kit (keylock not included) 29286 29286
2 carriage switches (connected/disconnected position indication) 29287 29287

Parts of plug-in kit

E
18

62
3

Plug-in base FC/RC 3P 29266 32516
4P 29267 32517

Set of 2 power connections for standard device 29268 32518
Safety trip for advanced opening 29270 32520

Parts of withdrawable kit

E
18

61
7

Fixed part (for base) 3P/4P 29282 32532
Moving part (for circuit breaker) 29283 32533

Spare parts NS100-250 NS400-630
Toggle extension 32553
10 toggle extensions 29313
Bag of screws 29312 32552

E
18

62
4

12 snap-in nuts (fixed/FC) M6 for NS100N/H/L 29234
M8 for NS160/250N/H/L 30554

100 identification labels 29314 29314

O
OFF

ON
I

ON
I

O
OFF

reset

push
to

trip

push
to

trip
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Catalogue numbers Source-changeover systems 
Compact NS100 to NS630

 

Manual source changeover
Mechanical interlocking

E
21

28
8

For toggle controlled circuit-breakers NS100...250 29354
NS400...630 32614

E
18

78
0

For rotary handled circuit-breakers NS100...250 29369
NS400...630 32621

Key lock interlocking

E
23

85
1

For rotary handled or remote controlled circuit breakers
2 locks, 1 key Ronis 1351B.500 41950

Profalux KS5 B24 D4Z 42878

Remote controlled source changeover
Plate + IVE

E
33

41
9

Source "normal"/source "replacement" (identical voltages) 24 to 250 V DC 48 to 415 V AC 50/60 Hz
480 V 60 Hz

NS100...250/NS100...250
Plate + IVE (1) 29351 29350

Plate 29349 29349
IVE 29356 29352

Auxiliary switches 2 OF + 2 SDE 4 x 29450 4 x 29450
Spare wiring system (device/IVE) 29365 29365
Back sockets option add: Only long RC (2) (2)

Plug in base option add: Plug in kit (2) (2)

NS400...630/NS100...630
Plate + IVE (1) 32611 32610

Plate 32609 32609
IVE 29356 29352

Auxiliary switches 2 OF + 2 SDE  4 x 29450 4 x 29450
Spare wiring system (device/IVE) 29365 29365
Back sockets option add: Only long RC (2) (2)

Plug in base option add: Plug in kit (2) (2)

Adaptator kit for NS100...250 1 x 32618 1 x 32618
Control unit option

E
33

42
0

110/127 V AC 50/60 Hz 220/240 V AC 50/60 Hz 380/415 V AC 50/60 Hz
480 V 60 Hz

ACP + control unit BA (1) 29470 29471
Plate ACP 29363 29364
Control unit BA 29376 29377

ACP + control unit UA (1) 29448 29472 29473
Plate ACP 29447 29363 29364
Control unit UA 29446 29378 29380

ACP + control unit UA150 (1) (communication option) 29474 29475
Plate ACP 29363 29364
Control unit UA150 29379 29381

Wiring cable between BA/UA and ACP/IVE
29368 29368

(1) The supply voltages BA/UA control unit, ACP plate, IVE and the remote control must be identical whatever the source changeover type.
(2) See products pages.
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Catalogue numbers Source-changeover systems  (cont.)

Compact NS100 to 630 (cont.)

     

Connection accessories
Downstream coupling accessories

3P 4P

D
B

10
10

62

Short terminal shields (1 pair) NS100...250/NS100...250 29321 29322
NS400...630/NS400...630 32562 32563

E
50

99
8

Source "normal"/source 
"replacement"

NS100...250/
NS100...250

250 A 29358 29359

NS400...630/
NS400...630

630 A 32619 32620

D
B

10
10

63

Long terminal shields (1 pair) NS100...250/NS100...250 29324
NS400...630/NS400...630 32565

Typical composition of remote controlled source changeover
Remote controlled source changeover

E
33

42
2

1 normal device N (1)
+ 1 replacement device R (2)
+ 2 remote controls (3)

+ 1 plate with interlocking (4) with IVE (5) and its wiring (8)
+ 2 plug-in kits (if plug-in version)
+ 1 adaptor kit for NS100...250 plug-in (if NS400...630 with NS100...250)

+ auxilary switches (6)
2 x (1 OF + 1 SDE) for Compact NS100...630
+ 1 downstream coupling accessory (7) for Compact NS100...630 (option)

+ long RC (if back connection)

IVE  voltages and remote controls are identical.

Associated control unit

E
33

42
3

1 source changeover without associated control unit

+ 1 ACP (9) with BA control unit (10)
Or + 1 ACP (9) with UA control unit (11)
Or + 1 ACP (9) with UA150 control unit  (11)

IVE voltages + remote control + ACP + BA or UA are identical. 
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Catalogue numbers NSA125/160: complete fixed/FC 
device 
NSA160N/E and NSA125/160NA

Compact NSA160N with built-in trip unit

E
21

01
6

Compact NSA160N (36 kA at 380/415 V)
Rating 3P 3d 4P 4d

TM16D 28239 28259
TM25D 28238 28258
TM32D 28237 28257
TM40D 28236 28256
TM50D 28235 28255
TM63D 28234 28254
TM80D 28233 28253
TM100D 28232 28252
TM125D 28231 28251
TM160D 28230 28250

Compact NSA160E with built-in trip unit

E
21

01
6

Compact NSA160E (16 kA at 380/415 V)
Rating 3P 3d 4P 4d
TM16D 28209 28229
TM25D 28208 28228
TM32D 28207 28227
TM40D 28206 28226
TM50D 28205 28225
TM63D 28204 28224
TM80D 28203 28223
TM100D 28202 28222
TM125D 28201 28221
TM160D 28200 28220

Compact NSA125/160NA switch
Rating 3P 4P
Compact NSA125NA 28263 28264
Compact NSA160NA 28261 28262
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Catalogue numbers Accessories
NSA160N/E and NSA125/160NA

Vigi module 0.03/3A

E
94

51
7

Bottom connectors 3P 28000
4P 28001

Top connectors 3P 28002
4P 28003

Connection accessories
Long terminal shields (1 pair)

E
18

60
7

3P 28034
4P 28035

Electrical auxiliaries
Auxiliary contacts (changeover)

E
18

60
8

OF or SD 29450
OF or SD low level 29452

Voltage releases

E
21

39
4

AC 50/60 Hz Voltage (V) MX MN

48 28070 28080
110/130 28071 28081
220/240 28072 28082
380/415 28073 28083
440/480 28074 28084

DC Voltage (V) MX MN

24 28075 28085
48 28076 28086
125 28077 28087
250 28078 28088

Rotary handles
Door-mounted rotary control

E
31

29
3

Extended black handle 28059
Red handle on yellow front 28058

Miscellaneous
DIN rail and riser for Multi 9 devices 28041

T
R

ON
I

tripped

reset

O
OFF

∅5...8
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Order form Compact NS100 to NS630 DC 
Circuit breakers
 
 

Check the applicable and enter the appropriate Communication
square boxes information in the rectangles Communicating Of, SD, SDE or SDV auxiliary contacts 6A-240 V AC Low level

Circuit breaker Quantity Connected/disconnected position indication contacts

Compact type NS100/160/250 Motor mechanism + communicating OF, SD, SDE contacts 220-240 V 50/60 Hz

NS400/630 Indication and measurements
Rating A Auxiliary contact OF, SD or SDE Standard Low level

Circuit breaker N, H SDE adapter (TM trip unit)

Number of poles 1 or 2 Remote operation
Circuit breaker DC Electrical operation Motor mechanism CA CC V

Number of poles 3 or 4 Voltage releases Instantaneous MX CA CC V

Number of poles tripped 3d or 4d MN CA CC V

Fixed device Front conn. Long rear conn. Delayed MN CA CC V

Short rear conn. Rotary handles
Plug-in/withdr. Plug-in Withdrawable Direct Black Red on yellow front

Thermal-magnetic trip unit MCC conversion access.  CNOMO conversion access.

Thermal-magnetic 
NS100 to 250

TMD rating (16…63 A) Extended Black Red on yellow front

TMG rating (16…63 A) Telescopic handle for withdrawable device

TMDC rating (80…250 A) Indication auxiliary 1 early-break switch 2 early-break switches

Magnetic only
NS400/630

MP1 (NS400/630) Wiring accessory for early-make switches

MP2 (NS400/630) Locking
MP3 (NS630) Toggle (1 to 3 padlocks) Removable Fixed

Special connection accessories for parallel or 
series connection

Rotary handle Keylock adapter (keylock not included)
Keylock Ronis 1351B.500 Profalux KS5 B24 D4Z

Series 
connection

2 poles (1 connection plate) Motor mechanism Keylock adapter + Keylock Ronis (special) NS100/250

3 poles (2 connection plates) Keylock adapter (keylock not included) NS400/630

4 poles (3 connection plates) Keylock Ronis 1351B.500 Profalux KS5 B24 D4Z

Parallel 
connection

2 poles (2 connection plates) Interlocking
3 poles (NS100 to 250,
1 set of 2 connection plates)   

Mechanical Toggle Rotary handle

By key (2 Keylocks, 1 key) Keylock adapter (keylock not included)

2 x 2 poles (4 connection plates) For rotary handle Keylock Ronis 1351B.500 Profalux KS5 B24 D4Z

Special terminal shields for parallel or series 
connection

Installation accessories
Front-panel escutcheon Toggle

1P short 1 pair Rotary handle, motor mechanism, escutcheon collar; IP405

2P short 2 x 1 pair (1P) Toggle cover

3P short for series connection of poles 1 set Sealing accessories

4P short for series connection of poles 1 set DIN rail adapter NS100/250

4P short for parallel connectio
of poles (2P/4P)

1 set Plug-in / Drawout configuration accessories
Auxiliary connections 1 automatic connector fixed part with 9 wires (for base)

Connection 1 auto. conn. moving part with 9 wires (for circuit breaker )

NS100/250 
connectors

Snap-on 1.5v to 95v (< 160 A) 1 support for 3 automatic connector moving parts
Snap-on 25v to 95v (< 250 A) 9-wire manual auxiliary connector (fixed + moving)
Snap-on 120v to 185v (< 250 A) Plug-in base accessories Long insulated terminals Set of 3 Set of 4

NS400/630 
connectors

1 cable 35v to 300v 2 IP4 shutters for base
2 cables 35v to 240v Chassis accessories Escutcheon collar Toggle Vigi

Voltage measurement 
input

For bare cable 
connector

NS100/250 y 185v Locking kit (keylock not included)

2 carriage switches (conn./disconnected position indication)
For bare cable 
connector

NS400/630 Parts of plug-in Plug-in base FC/RC 2P 3P 4P
Set of 2 power connections Standard Vigi

Right-angle terminal extensions Safety trip for advanced opening
Straight extensions NS100/250 For 3P/4P chassis Moving part
Edgewise extensions NS400/630 Fixed part

Cu cable lugs NS100/250 120v 150v 185v

NS400/630 240v 300v

Al cable lugs NS100/250 150v 185v

NS400/630 240v 300v

Interface barriers Set of 6
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Compact NS100 to NS630
Circuit breakers and
switch-disconnectors

Order forms
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Order forms

 

Compact NS630b to NS3200

 

Circuit breakers and
switch-disconnectors
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Schneider Electric Industries SAS

 

89, boulevard Franklin Roosevelt
F - 92500 Rueil-Malmaison (France)
Tel : +33 (0)1 41 29 85 00

http://www.schneider-electric.com
http://www.merlin-gerin.com
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FAIRFIELD WATER RECLAMATION PLANT MOTOR 
CONTROL CENTRE 

 
 

PROGRAMMABLE LOGIC 
CONTROLLER 

 
 

1. POWER SUPPLY MODULE TECHNICAL DETAILS 
 
2. CPU TECHNICAL DETAILS 

 
3. DIGITAL INPUT MODULE TECHNICAL DETAILS 

 
4. DIGITAL OUTPUT MODULE TECHNICAL 

DETAILS 
 

5. ANALOG INPUT MODULE TECHNICAL DETAILS 
 

6. ANALOG OUTPUT MODULE TECHNICAL 
DETAILS 

 
7. ETHERNET SWITCH TECHNICAL DETAILS 
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 Power supply modules 
 2.3 Power supply module PS 307; 5 A; (6ES7307-1EAx0-0AA0) 

S7-300 Module data 
Manual, 08/2009, A5E00105505-06 35 

Technical specifications 
Output current 
 Rated value 

 
2 A, 
parallel wiring not supported  

Short-circuit protection electronic, non-latching 
1.1 to 1.3 x IN 

Residual ripple max. 150 mVpp 
Electrical parameters 
Safety class to IEC 536 (DIN VDE 0106, Part 1) I, with protective conductor 
Isolation rating 
 Rated insulation voltage  

(24 V to L1) 
 Test voltage 

 
AC 250 V 
 
DC 2800 V 

Safety isolation SELV circuit 
Buffering of power supply failure (at 93 V or 187 V) 
 Repeat rate 

min. 20 ms 
min 1 s 

Efficiency 83% 
Power consumption 58 W 
Power loss  typ. 10 W 
Diagnostics 
"Output voltage present" display yes, green LED 

2.3 Power supply module PS 307; 5 A; (6ES7307-1EAx0-0AA0) 

Order number: "Standard module 
6ES7307-1EA00-0AA0 

Order number "SIPLUS S7 module" 
6AG1307-1EA80-0AA0 

Properties 
Properties of the PS 307; 5 A power supply module: 
● Output current 5 A 
● Output voltage 24 VDC; short circuit-proof, open circuit-proof 
● Connection to singlephase AC mains 

(rated input voltage 120/230 VAC, 50/60 Hz) 
● Safety isolation to EN 60 950 
● May be used as load power supply 
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Power supply modules  
2.3 Power supply module PS 307; 5 A; (6ES7307-1EAx0-0AA0) 

 S7-300 Module data 
36 Manual, 08/2009, A5E00105505-06 

Wiring diagram of PS 307; 5 A 

 
① "24 VDC output voltage present" display 
② Terminals for 24 VDC output voltage 
③ Strain relief 
④ Mains and protective conductor terminals 
⑤ 24 VDC On/Off switch 
⑥ Mains selector switch 

Schematic circuit diagram of PS 307; 5 A 

 
Figure 2-3 Schematic circuit diagram of power supply module PS 307; 5 A 
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 Power supply modules 
 2.3 Power supply module PS 307; 5 A; (6ES7307-1EAx0-0AA0) 

S7-300 Module data 
Manual, 08/2009, A5E00105505-06 37 

Line protection 
To protect the mains supply line of the PS 307; 5 A power supply module, you should install 
a miniature circuit-breaker (for example Siemens 5SN1 series) of the following rating: 
● Rated current at 230 VAC: 10 A 
● Tripping characteristics (type): C. 

Reaction to atypical operating conditions 

Table 2- 3 Reaction of the PS 307; 5A power supply module to atypical operating conditions 

If ... ... then ... 24 VDC 
LED 

 the output circuit is overloaded: 
 I > 6.5 A (dynamic) 
 5 A < I  ≤ 6.5 A (static) 

Voltage dip, automatic voltage recovery  
Voltage drop, reduction of service life 

Flashing 

 short-circuit at the output Output voltage 0 V; automatic voltage recovery after short-
circuit is eliminated 

Off 

overvoltage on primary side risk of destruction - 
undervoltage on primary side Automatic shutdown; automatic voltage recovery off 

Technical specifications of PS 307; 5 A (6ES7 307-1EA00-0AA0)  
 
Technical specifications 
Dimensions and weight 
Dimensions W x H x D (mm)  80 x 125 x 120 
Weight ca. 740 g 
Input parameters 
Input voltage 
 Rated value 

 
120 / 230 VAC 

Mains frequency 
 Rated value 
 Permitted range 

 
50 Hz or 60 Hz 
47 Hz to 63 Hz 

Rated input current 
 at 120 V 
 at 230 V 

 
2 A 
1 A 

Inrush current (at 25 °C) 45 A 
I2t (at inrush current) 1.2 A2s 
Output parameters 
Output voltage 
 Rated value 
 Permitted range 

 
24 VDC 
24 V ± 5 %, open circuit-proof 

 Rampup time max. 2.5 s 
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Power supply modules  
2.3 Power supply module PS 307; 5 A; (6ES7307-1EAx0-0AA0) 

 S7-300 Module data 
38 Manual, 08/2009, A5E00105505-06 

Technical specifications 
Output current 
 Rated value 

 
5 A 
parallel wiring not supported  

Short-circuit protection electronic, non-latching 
1.1 to 1.3 x IN 

Residual ripple max. 150 mVpp 
Electrical parameters 
Safety class to IEC 536 (DIN VDE 0106, Part 1) I, with protective conductor 
Isolation rating 
 Rated isolation voltage (24 V to L1) 

 
250 VAC 

 Test voltage 2800 VDC 

Safety isolation SELV circuit 
Buffering of power supply failure (at 93 V or 187 V) 
 Repeat rate 

min. 20 ms 
min 1 s 

Efficiency 87% 
Power consumption 138 W 
Power loss typ. 18 W 
Diagnostics 
"Output voltage present" display yes, green LED 

Technical specifications of PS 307; 5 A (6AG1 307-1EA80-0AA0) 
 
Technical specifications 
Dimensions and weight 
Dimensions W x H x D (mm)  80 x 125 x 120 
Weight ca. 570 g 
Input parameters 
Input voltage 
 Rated value 

 
120/230 VDC 

Mains frequency 
 Rated value 
 Permitted range 

 
50 Hz or 60 Hz 
47 Hz to 63 Hz 

Rated input current 
 at 120 V 
 at 230 V 

 
2.1 A 
1.2 A 

Inrush current (at 25 °C) 45 A 
I2t (at inrush current) 1.8 A2s 
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 Power supply modules 
 2.4 Power supply module PS 307; 10 A; (6ES7307-1KA01-0AA0) 

S7-300 Module data 
Manual, 08/2009, A5E00105505-06 39 

Technical specifications 
Output parameters 
Output voltage 
 Rated value 
 Permitted range 
 Rampup time 

 
24 VDC 
24 ± V 3 % 
max. 3 s 

Output current 
 Rated value 

 
5 A; parallel wiring not supported  

Short-circuit protection electronic, non-latching 
1.1 to 1.3 x IN 

Residual ripple max. 150 mVpp 
Electrical parameters 
Safety class to IEC 536 (DIN VDE 0106, Part 1) I, with protective conductor 
Isolation rating 
 Rated isolation voltage (24 V to L1) 
 Test voltage 

 
AC 250 V 
DC 2800 V 

Safety isolation SELV circuit 
Buffering of power supply failure (at 93 V or 187 V) 
 Repeat rate 

min. 20 ms 
min. 1 s 

Efficiency 84% 
Power consumption 143 W 
Power loss 23 W 
Diagnostics 
"Output voltage present" display yes, green LED 

2.4 Power supply module PS 307; 10 A; (6ES7307-1KA01-0AA0) 

Order number  
6ES7307-1KA01-0AA0 

Properties 
Properties of the PS 307; 10 A power supply module: 
● Output current 10 A 
● Output voltage 24 VDC; short circuit-proof, open circuit-proof 
● Connection to singlephase AC mains 

(rated input voltage 120/230 VAC, 50/60 Hz) 
● Safety isolation to EN 60 950 
● May be used as load power supply 
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Power supply modules  
2.4 Power supply module PS 307; 10 A; (6ES7307-1KA01-0AA0) 

 S7-300 Module data 
40 Manual, 08/2009, A5E00105505-06 

Wiring diagram of PS 307; 10 A  

 
① "24 VDC output voltage present" display 
② Terminals for 24 VDC output voltage 
③ Mains and protective conductor terminals 
④ Strain relief 
⑤ 24 VDC On/Off switch 
⑥ Mains selector switch  

 

Schematic circuit diagram of PS 307; 10 A  

 
Figure 2-4 Schematic circuit diagram of power supply module PS 307; 10 A 
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 Power supply modules 
 2.4 Power supply module PS 307; 10 A; (6ES7307-1KA01-0AA0) 

S7-300 Module data 
Manual, 08/2009, A5E00105505-06 41 

Line protection 
To protect the mains supply line of the PS 307; 10A power supply module, you should install 
a miniature circuit-breaker (for example Siemens 5SN1 series) of the following rating: 
● Rated current at 230 VAC: 10 A 
● Tripping characteristics (type): C. 

Reaction to atypical operating conditions 

Table 2- 4 Reaction of the PS 307; 10A power supply module to atypical operating conditions 

If ... Module reaction 24 VDC LED 
.output circuit is overloaded: 
 I > 13 A (dynamic) 
 10 A < I  ≤ 13 A (static) 

Voltage dip, automatic voltage recovery  
Voltage drop (reduction of service life) 

flashes 

 short-circuit at the output Output voltage 0 V; automatic voltage recovery 
after short-circuit is eliminated 

Off 

overvoltage on primary side risk of destruction - 
undervoltage on primary side Automatic shutdown; automatic voltage recovery off 

Technical specifications of PS 307; 10 A (6ES7 307-1KA01-0AA0)  
 
Technical specifications 
Dimensions and weight 
Dimensions W x H x D (mm)  120 x 125 x 120 
Weight 1.2 kg 
Input parameters 
Input voltage 
 Rated value 

 
120 / 230 VAC 

Mains frequency 
 Rated value 
 Permitted range 

 
50 Hz or 60 Hz 
47 Hz to 63 Hz 

Rated input current 
 at 230 V 
 at 120 V 

 
1.8 A 
4.1 A 

Inrush current (at 25 °C) 55 A 
I2t (at inrush current) 3.3 A2s 
Output parameters 
Output voltage 
 Rated value 
 Permitted range 
 Rampup time 

 
24 VDC  
24 V ± 5 %, open circuit-proof 
max. 2.5 s 
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Power supply modules  
2.4 Power supply module PS 307; 10 A; (6ES7307-1KA01-0AA0) 

 S7-300 Module data 
42 Manual, 08/2009, A5E00105505-06 

Technical specifications 
Output current 
 Rated value 

 
10 A, 
parallel wiring not supported  

Short-circuit protection electronic, non-latching 
1.1 to 1.3 x IN 

Residual ripple max. 150 mVpp 
Electrical parameters 
Safety class to IEC 536 (DIN VDE 0106, Part 1) I, with protective conductor 
Isolation rating 
 Rated isolation voltage (24 V to L1) 
 Test voltage 

 
AC 250 V 
DC 2800 V 

Safety isolation SELV circuit 
Buffering of power supply failure (at 93 V or 187 V) 
 Repeat rate 

min. 20 ms 
min 1 s 

Efficiency 89% 
Power consumption 270 W 
Power loss  typ. 30 W 
Diagnostics 
"Output voltage present" display yes, green LED 
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Product properties  
3.13 SCALANCE X212-2 

 SCALANCE X-200 / XF-200 BA 
60 Operating Instructions, 03/2009, A5E00349864-14 

3.13 SCALANCE X212-2 

3.13.1 SCALANCE X212-2 product characteristics 

Possible attachments 
The SCALANCE X212-2 has 12 RJ-45 jacks and two BFOC interfaces for connecting end 
devices or other network segments.  

 

 Note 
The BFOC socket (Bayonet Fiber Optic Connector) corresponds to the ST socket 

 

 

 
Figure 3-19 SCALANCE X 212-2 

3.13.2 SCALANCE X212-2 TP ports 

Connector pinout 
On the SCALANCE X212-2, the TP ports are implemented as RJ-45 jacks with MDI-X 
assignment (Medium Dependent Interface–Autocrossover) of a network component.  
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 Product properties 
 3.13 SCALANCE X212-2 

SCALANCE X-200 / XF-200 BA 
Operating Instructions, 03/2009, A5E00349864-14 61 

 

 
Figure 3-20 RJ-45 jack 

Table 3- 15 Pin assignment 

Pin number Assignment 
Pin 8 n. c. 
Pin 7 n. c. 
Pin 6 TD- 
Pin 5 n. c. 
Pin 4 n. c. 
Pin 3 TD+ 
Pin 2 RD- 
Pin 1 RD+ 

 
 

NOTICE  
TP cords or TP-XP cords with a maximum length of 10 m can be connected to the RJ-45 
TP port. 
With the IE FC cables and IE FC RJ-45 plug 180, an overall cable length of up to 100 m is 
permitted between two devices depending on the cable type. 
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Product properties  
3.13 SCALANCE X212-2 

 SCALANCE X-200 / XF-200 BA 
62 Operating Instructions, 03/2009, A5E00349864-14 

Autonegotiation 
Autonegotiation means the automatic detection of the functionality of the port at the opposite 
end. Using autonegotiation, repeaters or end devices can detect the functionality available at 
the port of a partner device allowing automatic configuration of different types of device. With 
autonegotiation, two components connected to a link segment can exchange parameters 
and set themselves to match the supported communication functionality.  

 

 Note 
If an IE switch port operating in autonegotiation mode is connected to a partner device that is 
not operating in autonegotiation mode, the partner device must be set permanently to half 
duplex mode. 
If an IE switch port is set permanently to full duplex, the connected partner device must also 
be set to full duplex. 
If the autonegotiation function is disabled, the MDI/MDI-X autocrossover function is also 
inactive. This means it may be necessary to use a crossover cable. 

 

 Note 
The SCALANCE X212-2 is a plug-and-play device that does not require settings to be made 
for commissioning. 

 

MDI /MDIX autocrossover function 
The advantage of the MDI /MDIX autocrossover function is that straight-through cables can 
be used throughout and crossover Ethernet cables are unnecessary. This prevents 
malfunctions resulting from mismatching send and receive wires. This makes installation 
much easier for the user.  
IE Switches X-200 support the MDI / MDIX autocrossover function. 

 

NOTICE  
Please note that the direct connection of two ports on the switch or accidental connection 
over several switches causes an illegal loop. Such a loop can lead to network overload and 
network failures. 

 

Auto polarity exchange 
If the pair of receiving cables are incorrectly connected (RD+ and RD- swapped over), the 
polarity is reversed automatically. 

3.13.3 SCALANCE X212-2 FO ports 

Transmission rate 
The transmission rate of the optical Fast Ethernet ports is 100 Mbps. 
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 Product properties 
 3.13 SCALANCE X212-2 

SCALANCE X-200 / XF-200 BA 
Operating Instructions, 03/2009, A5E00349864-14 63 

Transmission mode 
The transmission mode for 100Base-FX is specified in the IEEE 802.3 standard. 
Since the full duplex mode and the transmission rate cannot be modified for optical 
transmission, autonegotiation cannot be selected. 

Transmission medium 
Data transmission is over multimode fiber-optic cable (FOC). The wavelength is 1310 nm. 
Multimode fiber-optic cables are used with a core of 50 or 62.5 µm; the light source is an 
LED. 
The outer diameter of the FOC is 125 µm. 

Transmission range 
The maximum transmission range (segment length) is 3 km. 

Connectors 
The cables are connected over BFOC sockets. 
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 Digital modules 
 3.31 Relay output module SM 322; DO 16 x Rel. AC 120/230 V; (6ES7322-1HH01-0AA0) 

S7-300 Module data 
Manual, 08/2009, A5E00105505-06 159 

Diagnostics interrupt 
When diagnostic interrupts are enabled, incoming error events (initial occurrence) and 
outgoing error events (error is cleared) are reported by means of interrupt. 
The CPU interrupts user program execution in order to process diagnostics interrupt OB82.  
You can call SFC51 or 59 in OB82 in the user program to obtain detailed diagnostics data 
from the module.  
Diagnostics data remain consistent until the program exits OB82. The module acknowledges 
the diagnostic interrupt when the program exits OB82.  

Load restrictions in horizontal mounting position 
In horizontal mounting position, the module loads must be restricted so that two adjacent 
inputs or outputs do not exceed their rated load. 

Load restrictions in vertical mounting position 
In vertical mounting position, the module loads must be restricted so that four adjacent inputs 
or outputs do not exceed their rated load. 

See also 
SM 322; DO 8 x DC 24 V/0.5 A - Parameters (Page 141) 

3.31 Relay output module SM 322; DO 16 x Rel. AC 120/230 V; 
(6ES7322-1HH01-0AA0) 

Order number  
6ES7322-1HH01-0AA0 

Properties 
Properties of SM 322; DO 16 x Rel. AC 120/230 V: 
● 16 outputs, electrically isolated in groups of 8 
● Load voltage 24 VDC to 120 VDC; 24 VAC to 230 VAC 
● Suitable for AC/DC solenoid valves, contactors, motor starters, FHP motors and signal 

lamps. 
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Digital modules  
3.31 Relay output module SM 322; DO 16 x Rel. AC 120/230 V; (6ES7322-1HH01-0AA0) 

 S7-300 Module data 
160 Manual, 08/2009, A5E00105505-06 

Reaction to a shutdown of the power supply 
 

 Note 
The internal 200-ms buffer capacitance discharges sufficient power after power off to allow 
the user program to set a defined relay state. 

 

Wiring and block diagrams of SM 322; DO 16 x Rel. AC 120/230 V  

 
① Channel number 
② Status display - green 
③ Backplane bus interface 
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 Digital modules 
 3.31 Relay output module SM 322; DO 16 x Rel. AC 120/230 V; (6ES7322-1HH01-0AA0) 

S7-300 Module data 
Manual, 08/2009, A5E00105505-06 161 

Technical specifications of SM 322; DO 16 x Rel. AC 120/230 V  
 
Technical specifications 
Dimensions and weight 
Dimensions W x H x D (mm) 40 x 125 x 117 
Weight ca. 250 g 
Module-specific data 
Supports isochronous mode no 
Number of outputs 16 
Cable length 
 unshielded 
 shielded 

 
max. 600 m 
max. 1000 m 

Voltages, currents, electrical potentials 
Rated power supply L+ to the relays 24 VDC 
Total current of outputs (per group) max. 8 A 
Electrical isolation  
 between channels and the backplane bus yes 
 between channels 

in groups of 
yes 
8 

Maximum potential difference  
 Between Minternal and the power supply to relays 75 VDC/60 VAC 
 Between Minternal and the power supply to relays and outputs 230 VAC 
 Between outputs of different groups 500 VAC 
Isolation test voltage  
 between Minternal and the power supply to relays 500 VDC 
 between Minternal and the power supply to relays and outputs 1500 VAC 
 between outputs of different groups 2000 VAC 
Current consumption 
 from the backplane bus 
 from power supply L+ 

 
max. 100 mA 
max. 250 mA 

Power loss of the module typ. 4.5 W 
Status, interrupts, diagnostics 
Status display green LED per channel 
Interrupts none 
Diagnostic functions none 
Actuator selection data 
Thermal current, continuous max. 2 A 
Minimum load voltage / current 10 V / 10 mA 
Short-circuit current to IEC 947-5-1 200 A, with B10/B16 circuit breaker 
Switching capacity and service life of contacts 
 with resistive load   
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Digital modules  
3.31 Relay output module SM 322; DO 16 x Rel. AC 120/230 V; (6ES7322-1HH01-0AA0) 

 S7-300 Module data 
162 Manual, 08/2009, A5E00105505-06 

Technical specifications 
 Voltage Current Number of switching cycles (typ.)
24 VDC 
 
 
60 VDC 
120 VDC 
24 VAC 
48 VAC  
60 VAC  
120 VAC  
 
 
230 VAC 

2.0 A 
1.0 A 
0.5 A 
0.5 A 
0.2 A 
1.5 A 
1.5 A 
1.5 A 
2.0 A 
1.0 A 
0.5 A 
2.0 A 
1.0 A 
0.5 A 

0.1 million 
0.2 million 
1.0 million 
0.2 million 
0.6 million 
1.5 million 
1.5 million 
1.5 million 
1.0 million 
1.5 million 
2.0 million 
1.0 million 
1.5 million 
2.0 million 

 with inductive load to IEC 947-5-1 DC13/AC15 
 Voltage Current Number of switching cycles (typ.)
 24 VDC 
 
 
60 VDC  
120 VDC  
24 VAC 
48 VAC  
60 VAC  
120 VAC  
 
 
230 VAC 

2.0 A 
1.0 A 
0.5 A 
0.5 A 
0.2 A 
1.5 A 
1.5 A 
1.5 A 
2.0 A 
1.0 A 
0.5 A 
2.0 A 
1.0 A 
0.5 A 

0.05 million 
0.1 million 
0.5 million 
0.1 million 
0.3 million 
1 million 
1 million 
1 million 
0.7 million 
1.0 million 
1.5 million 
0.7 million 
1.0 million 
1.5 million 

An external protective circuit will increase the service life of contacts. 
Size of the motor starter max. size 5 to NEMA 
Lamp load 50 W / 230 VAC 

5 W / 24 VDC 
Contact protection (internal) none 
Wiring two outputs in parallel  
 for redundant load control supported (only outputs of the same group) 
 for performance increase not supported 
Control of a digital input supported 
Switching frequency  
 Mechanical max. 10 Hz 
 with resistive load max. 1 Hz 
 with inductive load to IEC 947-5-1, DC13/AC15 max. 0.5 Hz 
 with lamp load max. 1 Hz 
Wiring of the actuators using a 20-pin front connector 
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Digital modules  
3.7 Digital input module SM 321; DI 32 x DC 24 V; (6ES7321-1BL00-0AA0) 

 S7-300 Module data 
62 Manual, 08/2009, A5E00105505-06 

3.7 Digital input module SM 321; DI 32 x DC 24 V; 
(6ES7321-1BL00-0AA0) 

Order number: "Standard module"  
6ES7321-1BL00-0AA0 

Order number: "SIPLUS S7-300 module"  
6AG1321-1BL00-2AA0 

Properties 
Properties of SM 321; DI 32 x DC 24 V: 
● 32 inputs, isolated in groups of 16 
● Rated input voltage 24 VDC 
● Suitable for switches and 2-/3-/4-wire proximity switches (BEROs) 
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 Digital modules 
 3.7 Digital input module SM 321; DI 32 x DC 24 V; (6ES7321-1BL00-0AA0) 

S7-300 Module data 
Manual, 08/2009, A5E00105505-06 63 

Wiring and block diagrams of SM 321; DI 32 x DC 24 V  

 
① Channel number 
② Status display - green 
③ Backplane bus interface 

Terminal assignment of SM 321; DI 32 x DC 24 V 
The figure below shows how channels are assigned to addresses (input byte x up to input 
byte x+3). 

 
 

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 330 of 747



Digital modules  
3.7 Digital input module SM 321; DI 32 x DC 24 V; (6ES7321-1BL00-0AA0) 

 S7-300 Module data 
64 Manual, 08/2009, A5E00105505-06 

Technical specifications of SM 321; DI 32 x DC 24 V  
 
Technical specifications 
Dimensions and weight 
Dimensions W x H x D (mm) 40 x 125 x 120 
Weight ca. 260 g 
Module-specific data 
Supports isochronous mode No 
Number of inputs 32 
Cable length 
 Unshielded 
 Shielded 

 
Max. 600 m 
Max. 1000 m 

Front connector  40-pin 
Voltages, currents, potentials 
Number of simultaneously controlled inputs 
 Horizontal mounting position 

to 40 °C 
to 60 °C 

 Vertical arrangement 
to 40 °C 

 
 
32 
16 
 
32 

Electrical isolation 
 between channels and the backplane bus 
 Between channels 

– in groups of 

 
yes 
Yes 
16 

Maximum potential difference 
 Between different circuits 

 
75 VDC/60 VAC 

Isolation test voltage 500 VDC 
Current consumption 
 From the backplane bus 

 
Max. 15 mA 

Power loss of the module Typ. 6.5 W 
Status, interrupts, diagnostics 
Status display Green LED per channel 
Interrupts None 
Diagnostic functions None 
Sensor selection data 
Input voltage 
 Rated value 
 "1" signal 
 "0" signal 

 
24 VDC 
13 V to 30 V 
- 30 V to + 5 V 

Input current 
 "1" signal 

 
Typ. 7 mA 

Input delay 
 "0" to "1" transition 
 "1" to "0" transition 

 
1.2 ms to 4.8 ms 
1.2 ms to 4.8 ms 

Input characteristics to IEC 61131, type 1 
Connection of 2-wire BEROs 
 Permissible quiescent current 

Supported 
Max. 1.5 mA 

Connection of the signal transmitters Using a 40-pin front connector  
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 Operator controls and indicators 
 2.2 Operator controls and indicators: CPU 31x 

CPU 31xC and CPU 31x: Technical specifications 
Manual, 08/2009, A5E00105475-10 27 

2.2.3 Operator controls and indicators: CPU 31x-2 PN/DP 

Operator controls and indicators 

 
Number Description 
① Status and error indicators 
② Slot for the SIMATIC Micro Memory Card incl. the ejector 
③ Mode selector 
④ MAC address 
⑤ 1. interface X1 (MPI/DP) 
⑥ Power supply connection 
⑦ 2. Interface X2 (PN), with dual-port switch 
⑧ PROFINET Port 2 

The Port 2 status is reported using a dual-color LED (green/yellow): 
LED is lit green: LINK to a partner is available 
LED changes to yellow: active data traffic (RX/TX)  

⑨ PROFINET Port 1 
The Port 1 status is reported using a dual-color LED (green/yellow): 
LED is lit green: LINK to a partner is available 
LED changes to yellow: active data traffic (RX/TX)  
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Operator controls and indicators  
2.2 Operator controls and indicators: CPU 31x 

 CPU 31xC and CPU 31x: Technical specifications 
28 Manual, 08/2009, A5E00105475-10 

Slot for the SIMATIC Micro Memory Card  
A SIMATIC Micro Memory Card is used as memory module. You can use an MMC as a load 
memory and as a portable data carrier.  

 

 Note 
Since these CPUs do not have an integrated load memory, they require a SIMATIC Micro 
Memory Card for operation. 

 

Mode selector  
You can use the mode selector switch to set the current operating mode of the CPU.  

Table 2- 5 Mode selector settings 

Setting Meaning Explanations 
RUN RUN mode The CPU executes the user program. 
STOP STOP mode The CPU does not execute a user program. 
MRES Memory reset Mode selector setting with pushbutton function for CPU memory 

reset. A CPU memory reset by means of the mode selector 
requires a specific sequence of operation. 

Reference 
● CPU operating modes: STEP 7 online help 
● Information on CPU memory reset: CPU 31xC and CPU31x operating instructions, 

Commissioning, Commissioning Modules, Memory Reset by means of Mode Selector of 
the CPU  

● Evaluation of the LEDs upon error or diagnostic event: CPU 31xC and  
CPU 31x operating instructions, Test Functions, Diagnostics and Troubleshooting, 
Diagnostics with the Help of Status and Error LEDs 

Power supply connection  
Each CPU is equipped with a 2-pole power supply socket. The connector with screw 
terminals is inserted into this socket when the CPU is delivered. 
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 Technical specifications of CPU 31x 
 8.7 CPU 317-2 PN/DP 

CPU 31xC and CPU 31x: Technical specifications 
Manual, 08/2009, A5E00105475-10 269 

8.7 CPU 317-2 PN/DP 

Technical specifications 

Table 8- 8 Technical specifications of the CPU 317-2 PN/DP  

Technical specifications 
CPU and version 
MLFB 6ES7317-2EK14-0AB0 
 Hardware version 01 

 Firmware version V 3.1 

 Associated programming package STEP 7 > V 5.4 + SP5 or  
STEP 7 V5.4 or higher + SP4 + HSP 189 

Memory 
Main memory 
 integrated 1024 KB 

 Expandable No 

 Maximum size of non-volatile memory for 
retentive data blocks, 

256 KB 

Load memory Pluggable by means of Micro Memory Card 
 (max. 8 MB) 

Buffering Ensured by Micro Memory Card (maintenance-
free) 

Data retention on the Micro Memory Card  
 (after the last programming action), min. 

10 years 

Execution times 
Execution times  
 for bit operation, min. 0.025 μs 

 for word operations, min. 0.03 μs 

 for fixed-point arithmetic, min. 0.04 μs 

 for floating-point arithmetic, min. 0.16 μs 

Timers/counters and their retentivity 
S7 counters 
 Number 512 

 Retentivity, configurable Yes 

 Retentivity, preset From C 0 to C 7 

 Counting range 0 to 999 

IEC counter 
 available Yes 

 Type SFB 

 Number Unlimited  
(limited only by main memory) 
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Technical specifications of CPU 31x  
8.7 CPU 317-2 PN/DP 

 CPU 31xC and CPU 31x: Technical specifications 
270 Manual, 08/2009, A5E00105475-10 

Technical specifications 
S7 timers 
 Number 512 

 Retentivity, configurable Yes 

 Retentivity, preset No retentivity 

 Time setting range 10 ms to 9990 s 

IEC timer 
 available Yes 

 Type SFB 

 Number Unlimited  
(limited only by main memory) 

Data areas and their retentivity 
Bit memory 
 Number, max. 4096 bytes 

 Retentivity, configurable Yes 

 Retentivity, preset From MB0 to MB15 

Number of clock memories 8 (1 memory byte) 
Data blocks 
 Number, max. 2048 

(in the number range 1 to 16000) 
 Size, max. 64 KB 

 Non-retain support (settable retentivity) Yes 

Local data per priority class, max. 32 KB per run level / 2 KB per block 
 

Blocks 
Total 2048 (DBs, FCs, FBs) 

The maximum number of blocks that can be 
loaded may be reduced due to the Micro Memory 
Card you are using. 

OB See instruction list 
 Size, max. 64 KB 
 Number of free cycle OBs 1 (OB 1) 
 Number of time-of-day interrupt OBs 1 (OB 10) 
 Number of time-delay interrupt OBs 2 (OB 20, 21) 
 Number of watchdog interrupts 4 (OB 32, 33, 34, 35) 
 Number of hardware interrupt OBs 1 (OB 40) 
 Number of DPV1 interrupt OBs 3 (OB 55, 56, 57) 
 Number of isochronous OBs 1 (OB61) 
 Number of restart OBs 1 (OB100) 
 Number of asynchronous error OBs 6 (OB 80, 82, 83, 85, 86, 87) 

(OB83 for PROFINET IO) 
 Number of synchronous error OBs 2 (OB 121, 122) 
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 Technical specifications of CPU 31x 
 8.7 CPU 317-2 PN/DP 

CPU 31xC and CPU 31x: Technical specifications 
Manual, 08/2009, A5E00105475-10 271 

Technical specifications 
Nesting depth 
 Per priority class 16 

 Additionally within an error OB 4 

FB See instruction list 
 Number, max. 2048 

(in the number range 0 to 7999) 
 Size, max. 64 KB 

FC See instruction list 
 Number, max. 2048 

(in the number range 0 to 7999) 
 Size, max. 64 KB 

Address ranges (inputs/outputs) 
Total I/O address range 
 Inputs 8192 bytes (user-specific addressing) 

 Outputs 8192 bytes (user-specific addressing) 

 Distributed 
– Inputs 
– Outputs 

 
8192 bytes 
8192 bytes 

I/O process image 
 Configurable 

– Inputs 
– Outputs 

 
8192 bytes 
8192 bytes 

 Preset 
– Inputs 
– Outputs 

 
256 bytes 
256 bytes 

Number of process image partitions 1 
Digital channels 
 Inputs 65536 

 Outputs 65536 

 Inputs, of those central 1024 

 Outputs, of those central 1024 

Analog channels 
 Inputs 4096 

 Outputs 4096 

 Inputs, of those central 256 

 Outputs, of those central 256 

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 336 of 747



Technical specifications of CPU 31x  
8.7 CPU 317-2 PN/DP 

 CPU 31xC and CPU 31x: Technical specifications 
272 Manual, 08/2009, A5E00105475-10 

Technical specifications 
Hardware configuration 
Racks, max. 4 
Modules per rack, max. 8 
Number of DP masters 
 integrated 1 

 Via CP 4 

Number of usable FMs and CPs (recommended) 
 FM 8 

 CP (point-to-point) 8 

 CP (LAN) 10 

Time 
Clock 
 Real-time clock Yes 

 Factory setting DT#1994-01-01-00:00:00 

 Buffered, can be synchronized Yes 

 Buffered period Typically 6 weeks (at an ambient temperature of 
40 °C) 

 Behavior of the clock on expiration of the 
buffered period 

The clock continues at the time of day it had 
when power was switched off. 

 Behavior of the real-time clock after POWER 
ON 

The clock continues running after POWER OFF. 

 Daily deviation typ. 2 s, max. 10 s 

Runtime meter 
 Number 4 

 Number 0 to 3 

 Range of values 2 31 hours 
(if SFC 101 is used) 

 Granularity 1 hour 

 Retentive Yes; must be manually restarted after every 
restart 

Clock synchronization 
 supported Yes 

 In the AS Master/slave 

 On MPI Master/slave 

 On DP Master/slave  
(only slave clock if DP slave) 

 On Ethernet via NTP Yes (as client) 

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 337 of 747



 Technical specifications of CPU 31x 
 8.7 CPU 317-2 PN/DP 

CPU 31xC and CPU 31x: Technical specifications 
Manual, 08/2009, A5E00105475-10 273 

Technical specifications 
S7 signaling functions 
Number of stations that can be logged on for 
signaling functions, max. 

32 
(depends on the number of connections 
configured for PG/OP and S7 basic 
communication) 

Process error diagnostic messages 
 supported Yes 

 Simultaneously enabled interrupt S blocks, 
max. 

300 

Test and startup functions 
Status/modify variable Yes  
 Variable Inputs, outputs, bit memories, DBs, timers, 

counters 
 Maximum number of variables 30 

 Number of variables,  
of those status variables, max. 

30 

 Number of variables  
of those modify variables, max. 

14 

Forcing 
 Forcing Yes 

 Variable Inputs/outputs 

 Maximum number of variables 10 

Status block Yes (max. 2 blocks simultaneously) 
Single step Yes 
Number of breakpoints 4 
Diagnostic buffer 
 available Yes 

 No. of entries, max. 500 

 of which are power-failure-proof The last 100 entries are retentive 

 Maximum number of entries that can be read 
in RUN 
– Configurable 
– Default 

499 
 
Yes 
10 

Save service data Yes 
Communication functions 
Web server 
 supported Yes 

 Number of http clients 5 

Open IE communication 
Number of connections/access points, total 16 
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Technical specifications of CPU 31x  
8.7 CPU 317-2 PN/DP 

 CPU 31xC and CPU 31x: Technical specifications 
274 Manual, 08/2009, A5E00105475-10 

Technical specifications 
TCP/IP Yes (via integrated PROFINET interface and 

loadable FBs) 
 Maximum number of connections 16 

 Data length for connection type 01H, max. 1460 bytes 

 Data length for connection type 11H, max. 32768 bytes 

ISO on TCP Yes (via integrated PROFINET interface and 
loadable FBs) 

 Maximum number of connections 16 

 Data length, max. 32768 bytes 

UDP Yes (via integrated PROFINET interface and 
loadable FBs) 

 Maximum number of connections 16 

 Data length, max. 1472 bytes 

iPAR server Yes 
PG/OP communication Yes 
Routing Yes  
 Interface X1 configured as 

– MPI, max. 
– DP master, max. 
– DP slave (active), max. 

 
10 
24 
14 

 Interface X2 configured as PROFINET, max. 24 

Data set routing Yes 
Global data communication 
 supported Yes 

 Number of GD circles, max. 8 

 Number of GD packages, max. 8 

 Number of GD packages, sender, max. 8 

 Number of GD packages, receiver, max. 8 

 Size of GD packages, max. 22 bytes 

 Size of GD packages, of those consistent, 
max. 

22 bytes 

S7 basic communication 
 supported Yes 

 User data per job, max. 76 bytes 
 

 User data per job, consistent, max. 76 bytes (for X-SEND/REC); 64 bytes (for X-
PUT/GET as server) 
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 Technical specifications of CPU 31x 
 8.7 CPU 317-2 PN/DP 

CPU 31xC and CPU 31x: Technical specifications 
Manual, 08/2009, A5E00105475-10 275 

Technical specifications 
S7 communication 
 supported Yes 

 As server Yes 

 As client Yes (via integrated PN interface and loadable 
FBs, or via CP and loadable FBs) 

 User data per job 

 User data per job, consistent 

See the STEP 7 Online Help, Common 
parameters of SFBs/FBs and SFC/FC of the S7 
communication) 

S5-compatible communication 
 supported Yes (via CP and loadable FCs) 

Number of connections 32 
Suitable for PG communication 31 
 PG communication, reserved 1 

 PG communication, configurable, max. 31 

Suitable for OP communication  31 
 OP communication, reserved 1 

 OP communication, configurable, max. 31 

Suitable for S7 basic communication 30 
 S7 basic communication, reserved 0 

 S7 basic communication, configurable, max. 30 
CBA  
Reference setting for CPU communication 50% 
Number of remote interconnecting partners 32 
Number of master/slave functions 30 
Total of all master/slave connections 1000 
Data length of all incoming 
master/slave connections, max. 

4000 bytes 

Data length of all outgoing 
master/slave connections, max. 

4000 bytes 

Number of device-internal and PROFIBUS 
interconnections 

500 

Data length of the device-internal and PROFIBUS 
interconnections, max. 

4000 bytes 

Data length per connection, max. 1400 bytes 
Remote interconnections with acyclic transmission 
 Sampling rate: Sampling time, min. 500 ms 
 Number of incoming interconnections 100 
 Number of outgoing interconnections 100 
 Data length of all incoming interconnections, 

max. 
2000 bytes 

 Data length of all outgoing interconnections, 
max. 

2000 bytes 

 Data length per connection (acyclic 
interconnections), max. 

1400 bytes 
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 CPU 31xC and CPU 31x: Technical specifications 
276 Manual, 08/2009, A5E00105475-10 

Technical specifications 
Remote interconnections with cyclic transmission 
 Transmission frequency: Minimum 

transmission interval 
10 ms 

 Number of incoming interconnections 200 

 Number of outgoing interconnections 200 

 Data length of all incoming interconnections, 
max. 

2000 bytes 

 Data length of all outgoing interconnections, 
max. 

2000 bytes 

 Data length per connection (acyclic 
interconnections), max. 

450 bytes 

HMI variables via PROFINET (acyclic) 
 HMI variables update 500 ms 

 Number of stations that can be registered for 
HMI variables (PN OPC/iMAP) 

2 x PN OPC/1 x iMAP 

 Number of HMI variables 200 

 Data length of all HMI variables, max. 2000 bytes 

PROFIBUS proxy functionality 
 Supported Yes 

 Number of coupled PROFIBUS devices 16 

 Data length per connection, max. 240 bytes (slave-dependent) 

Interfaces 
1st interface 
Type of interface Integrated RS 485 interface 
Hardware RS 485 
Isolated Yes 
Interface power supply 
 (15 to 30 V DC), max. 

200 mA 

Functionality 
 MPI Yes 

 PROFIBUS DP Yes 

 Point-to-point connection No 

 PROFINET No 

MPI 
Services 
 PG/OP communication Yes 

 Routing Yes  

 Global data communication Yes 

 S7 basic communication Yes 

 S7 communication, as server Yes 

 S7 communication, as client No (but via CP and loadable FBs) 
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 Technical specifications of CPU 31x 
 8.7 CPU 317-2 PN/DP 

CPU 31xC and CPU 31x: Technical specifications 
Manual, 08/2009, A5E00105475-10 277 

Technical specifications 
Transmission rates, max. 12 Mbps 
DP master 
Services 
 PG/OP communication Yes 

 Routing Yes  

 Global data communication No 

 S7 basic communication Yes (only I blocks) 

 S7 communication Yes (only server; configured unilateral 
connection) 

 Constant bus cycle time Yes 

 Isochronous mode Yes (OB61) 

 Enable/disable DP slaves 
– Max. number of DP slaves that can be 

enabled / disabled simultaneously 

Yes 
8 

 SYNC/FREEZE Yes 

 DPV1 Yes  

Transmission rate, max. 12 Mbps 
Number of DP slaves 124 
Address range  
 Inputs, max. 8 KB 

 Outputs, max. 8 KB 

User data per DP slave 
 Inputs, max. 244 bytes 

 Outputs, max. 244 bytes 

DP slave  
Services 
 Routing Yes (only if interface is active) 

 Global data communication No 

 S7 basic communication No 

 S7 communication Yes (only server; configured unilateral 
connection) 

 Direct data exchange Yes 

 DPV1 No 

Transmission rates, max. Up to 12 Mbps 
Automatic baud rate detection Yes (only if interface is passive) 
Transfer memory 
 Inputs 244 bytes 

 Outputs 244 bytes 
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Technical specifications of CPU 31x  
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 CPU 31xC and CPU 31x: Technical specifications 
278 Manual, 08/2009, A5E00105475-10 

Technical specifications 
Address areas, max. 32 
 User data per address area, max. 32 bytes 

2nd interface 
Type of interface PROFINET 
Hardware Ethernet 2 x RJ 45 
Isolated Yes  
Integrated switch Yes 
Number of ports 2 
Autosensing (10/100 Mbps) Yes 
Autonegotiation Yes 
Functionality 
 PROFINET Yes 

 MPI No 

 PROFIBUS DP No 

 Point-to-point connection No 

Services 
 PG communication Yes  

 OP communication Yes 

 S7 communication 
– Maximum number of configurable 

connections 
– Maximum number of instances 

Yes (with loadable FBs) 
16 
32 

 Routing Yes 

 PROFINET IO Yes 

 PROFINET CBA Yes 

 Open IE communication 
– Via TCP/IP 
– ISO on TCP 
– UDP 
– Local port numbers used by the system 

 
Yes 
Yes 
Yes 
0, 20, 21, 23, 25, 80, 102, 135, 161, 8080, 34962, 
34963, 34964, 65532, 65533, 65534, 65535 

Web server 
 supported Yes 

 Number of http clients 5 

PROFINET IO 
Number of integrated PROFINET IO controllers 1 
Prioritized startup supported Yes 
 Maximum number of I/O devices 32 
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 8.7 CPU 317-2 PN/DP 

CPU 31xC and CPU 31x: Technical specifications 
Manual, 08/2009, A5E00105475-10 279 

Technical specifications 
Hot-swapping of I/O devices (partner ports) is 
supported 

Yes 

 Max. number of I/O devices per tool 
(recommendation, due to max. resources for 
simultaneous activation/deactivation of I/O 
devices) 

8 

Device replacement without removable medium Yes 
IRT supported Yes 
Maximum number of connectable I/O devices 128 
 for RT, max. 
 of which in line, max. 
 with IRT and "high flexibility" option, max. 
 of which in line at IRT, max. 

128 
128 
128 
 
61 

Isochronous mode No 
Enabling / disabling I/O devices 
 Max. number of I/O devices that can be 

enabled / disabled simultaneously 

Yes 
8 

Max. user data consistency with PROFINET IO 254 bytes 
Send cycle 250 μs, 500 μs, 1 ms 
Update time 250 μs - 128 ms (at send cycle 250 μs) 

500 μs - 256 ms (at send cycle 500 μs) 
1 ms - 512 ms (at send cycle 1 ms) 
The minimum update time is determined by the 
time slice set for PROFINET IO communication, 
by the number of I/O devices used, and by the 
amount of configured user data. 

PROFINET CBA 
Acyclic transmission Yes 
Cyclic transmission Yes 
GSD file The latest GSD file is available at: 

http://www.automation.siemens.com/csi/gsd  
CPU/programming 
Programming language STEP 7  
LAD Yes 
FBD Yes 
STL Yes 
SCL Yes 
CFC Yes 
GRAPH Yes 
HiGraph Yes 
Instruction set See instruction list 
Nesting levels 8 
System functions (SFC) See instruction list 
System function blocks (SFB) See instruction list 
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 CPU 31xC and CPU 31x: Technical specifications 
280 Manual, 08/2009, A5E00105475-10 

Technical specifications 
User program protection Yes 
Dimensions 
Mounting dimensions W x H x D (mm) 40 x 125 x 130 
Weight 340 g 
Voltages and currents 
Power supply (rated value) 24 V DC 
 Permissible range 20.4 V to 28.8 V 

Current consumption (open-circuit), typically 150 mA 
Current consumption (rated value) 750 mA 
Inrush current, typ. 4 A 
I2t 1 A2s 
External protection of power supply lines 
(recommended), min. 

2 A 

Power loss, typically 4.65 W  

8.8 CPU 319-3 PN/DP 

Technical specifications 

Table 8- 9 Technical specifications of the CPU 319-3 PN/DP  

Technical specifications 
CPU and version 
MLFB 6ES7318-3EL00-0AB0 
 Hardware version 01 

 Firmware version V 2.8 

 Associated programming package STEP 7 V5.4 + SP5 or higher, or 
STEP 7 V5.4 + SP4 or higher + HSP 186 

Memory/backup 
Main memory 
 integrated 1400 KB 

 Expandable No 

 Maximum size of non-volatile memory for 
retentive data blocks, 

700 KB 

Load memory 
 Pluggable (MMC) Yes 

 Pluggable (MMC), max. 8 MB 

Data retention on the Micro Memory Card  
 (after the last programming action), min. 

10 years 

Backup Up to 700 KB (maintenance-free) 
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Analog modules  
6.14 Analog output module SM 332; AO 4 x 12 Bit; (6ES7332-5HD01-0AB0) 

 S7-300 Module data 
404 Manual, 08/2009, A5E00105505-06 

6.14 Analog output module SM 332; AO 4 x 12 Bit; 
(6ES7332-5HD01-0AB0) 

Order number  
6ES7332-5HD01-0AB0 

Properties 
● 4 outputs in one group 
● The output can be selected by individual channel 

– Voltage output 
– Current output 

● Resolution 12 bits 
● Programmable diagnostics and diagnostic interrupt 
● Electrically isolated to backplane bus interface and load voltage 

Diagnostics 
For information on diagnostics messages at the "group diagnostics" parameter, refer to the 
table Diagnostic messages of analog output modules. 

Terminal assignment  
The diagrams below show various wiring options. 

 

 Note 
When you switch the rated load voltage (L+) off and on, the output may carry incorrect 
interim values for the duration of ca. 10 ms. 
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 Analog modules 
 6.14 Analog output module SM 332; AO 4 x 12 Bit; (6ES7332-5HD01-0AB0) 

S7-300 Module data 
Manual, 08/2009, A5E00105505-06 405 

Wiring: 2 and 4-wire connection for voltage output 
The following Fig. represents the 2-wire connection with no compensation for line resistors 
and the 4-wire connection with compensation for line resistors. 

 
① 2-wire connection, no compensation for line resistors 
② 4-wire connection, with compensation for line resistors 
③ Equipotential bonding 
④ Functional ground 
⑤ Internal supply 
⑥ Electrical isolation 
⑦ Backplane bus interface 
⑧ Analog-to-Digital Converter (ADC) 

Figure 6-46 Wiring and block diagrams 
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Analog modules  
6.14 Analog output module SM 332; AO 4 x 12 Bit; (6ES7332-5HD01-0AB0) 

 S7-300 Module data 
406 Manual, 08/2009, A5E00105505-06 

Wiring: Current output 

 
① Equipotential bonding 
② Functional ground 
③ Internal supply 
④ Electrical isolation 
⑤ Backplane bus interface 
⑥ Analog-to-Digital Converter (ADC) 

Figure 6-47 Wiring and block diagrams 
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 Analog modules 
 6.14 Analog output module SM 332; AO 4 x 12 Bit; (6ES7332-5HD01-0AB0) 

S7-300 Module data 
Manual, 08/2009, A5E00105505-06 407 

Technical specifications  
 
Technical specifications 
Dimensions and weight 
Dimensions W x H x D (mm) 40 x 125 x 117 
Weight ca. 220 g 
Module-specific data 
Supports isochronous mode no 
Number of outputs 4 
Cable length 
 shielded 

 
max. 200 m 

Voltages, currents, electrical potentials 
Rated load voltage L+ 
 Reverse polarity protection 

24 VDC 
yes 

Electrical isolation 
 between channels and the backplane bus 
 between channels and electronics power supply 
 between channels 
 between channels and load voltage L+ 

 
yes 
yes 
no 
yes 

Maximum potential difference 
 between S- and MANA (CMV) 
 between MANA and Minternal (VISO) 

 
3 VDC 
75 VDC / 60 VAC 

Isolation test voltage 500 VDC 
Current consumption 
 from the backplane bus 
 from load voltage L+ (no-load) 

 
max. 60 mA 
max. 240 mA 

Power loss of the module typ. 3 W 
Generation of analog values 
Resolution (including overshoot range) 
 ± 10 V; ± 20 mA; 
 4 mA to 20 mA; 1 V to 5 V 
 0 V to 10 V; 0 mA to 20 mA 

 
11 bits + sign 
 
12 bits 

Conversion time (per channel) max. 0.8 ms 
Transient recovery time 
 with resistive load 
 with capacitive load 
 with inductive load 

 
0.2 ms 
3.3 ms 
0.5 ms (1 mH) 
3.3 ms (10 mH) 

Interference frequency suppression, error limits 
Crosstalk between outputs > 40 dB 
Operational limit (across entire temperature range, relative to full-scale value in the output range) 
 Voltage output 
 Current output 

± 0.5% 
± 0.6% 
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Analog modules  
6.14 Analog output module SM 332; AO 4 x 12 Bit; (6ES7332-5HD01-0AB0) 

 S7-300 Module data 
408 Manual, 08/2009, A5E00105505-06 

Technical specifications 
Basic error limit (operational limit at 25 °C, relative to full-scale value in the output range) 
 Voltage output 
 Current output 

± 0.4% 
± 0.5% 

Temperature error (relative to output range) ± 0.002 %/K 
Linearity error (relative to output range) ± 0.05% 
Repeat accuracy (in transient state at 25 °C, relative to output range) ± 0.05% 
Output ripple; range 0 Hz to 50 kHz (relative to output range) ± 0.05% 
Status, interrupts, diagnostics 
Interrupts 
 Diagnostic interrupt 

 
programmable 

Diagnostic functions 
 Group error display 
 Reading diagnostics information 

Programmable 
red LED (SF) 
supported 

Set substitute values yes, programmable 
Actuator selection data 
Output ranges (rated values)  
 Voltage ± 10 V 

0 V to 10 V 
1 V to 5 V 

 Current ± 20 mA 
0 mA to 20 mA 
4 mA to 20 mA 

Load impedance (in the rated range of the output)  
 For voltage outputs 

– capacitive load 
min. 1 kΩ 
max. 1 µF 

 For current outputs 
– at CMV < 1 V 
– inductive load 

max. 500 Ω 
max. 600 Ω 
max. 10 mH 

Voltage output 
 Short-circuit protection 
 Short-circuit current 

 
yes 
max. 25 mA 

Current output 
 noload voltage 

 
max. 18 V 

Destruction limit against external voltages/currents 
 Voltage at outputs to MANA 

 
 Current 

 
max. 18 V continuous;  
75 V for the duration of max. 1 s (duty factor 1:20) 
max. 50 mA d.c. 

Wiring of the actuators 
 for voltage output 

– 4-wire connection (measuring lead) 
 for current output 

– 2-wire connection 

using a 20-pin front connector 
 
supported 
 
supported 
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 Analog modules 
 6.14 Analog output module SM 332; AO 4 x 12 Bit; (6ES7332-5HD01-0AB0) 

S7-300 Module data 
Manual, 08/2009, A5E00105505-06 409 

6.14.1 Output ranges of SM 332; AO 4 x 12 Bit 

Introduction 
You can configure the outputs for operation as voltage or current outputs, or disable them. 
You program the outputs at the "output type" parameter in STEP 7. 
The output type "Voltage" and output range "± 10 V" are set by default at the module. You 
can always use this combination of output type and range without having to program the 
SM 332; AO 4 x 12 Bit in STEP 7. 

Output ranges 
Program the voltage and current output ranges in STEP 7. 

Table 6- 36 Output ranges of SM 332; AO 4 x 12 Bit 

Selected type of output Output range 
Voltage 1 V to 5 V 

0 V to 10 V 
± 10 V 

Current 0 mA to 20 mA 
4 mA to 20 mA 
± 20 mA 
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Analog modules  
6.14 Analog output module SM 332; AO 4 x 12 Bit; (6ES7332-5HD01-0AB0) 

 S7-300 Module data 
410 Manual, 08/2009, A5E00105505-06 

6.14.2 Programmable parameters 

Introduction 
For general information on programming analog modules, refer to the chapter Programming 
analog modules.  
The table below provides overview of programmable parameters and of their defaults. 

Table 6- 37 Overview of the parameters of SM 332; AO 4 x 12 Bit 

Parameters Range of values Default Parameter 
type 

Scope 

Enable 
 Diagnostics 

interrupt 

 
yes/no 

 
no 

 
dynamic 

 
Module 

Diagnostics 
 Group diagnostics 

 
yes/no 

 
no 

 
static 

 
Channel 

Output 
 Output type 
 
 
 Output range 

disabled 
Voltage 
Current 
See table of Output ranges for SM 332; 
AO 4 x 12 Bit 

V 
± 10 V 

dynamic Channel 

Reaction to CPU STOP ASS  
HLV  
SSV  

Outputs zero current/voltage 
Hold last value 
Set substitute value 

ASS  dynamic Channel 

Assigning parameters to channels 
The parameters can be set separately at each output channel of SM 332; AO 4 x 12 Bit. You 
can assign separate parameters to each output channel. 
Assign the parameters you set at the SFCs in the user program to the channel groups. Each 
output channel of SM 332; AO 4 x 12 Bit is thus assigned to a channel group, i.e. output 
channel 0 > channel group 0, for example. 

 

 Note 
The output may carry incorrect interim values if you modify output ranges while SM 332;  
AO 4 x 12 Bit is in RUN. 

 

See also 
Programming analog modules (Page 251) 
Diagnostics messages of analog output modules (Page 253) 
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 Analog modules 
 6.14 Analog output module SM 332; AO 4 x 12 Bit; (6ES7332-5HD01-0AB0) 

S7-300 Module data 
Manual, 08/2009, A5E00105505-06 411 

6.14.3 Additional information on SM 332; AO 4 x 12 Bit 

Unused channels 
To take unused output channels of SM 332; AO 4 x 12 Bit off power, set the "disabled" 
argument at the "output type" parameter. Disabled channels do not have to be wired. 

Line continuity check 
SM 332; AO 4 x 12 Bit only performs a line continuity check at the current outputs. 
A "reliable" line continuity check is not possible for output values of -20s...+200µA within the 
output ranges 0 mA to 20mA and ±20mA. 

Short-circuit test 
SM 332; AO 4 x 12 Bit only performs a short-circuit test at the voltage outputs. 

 Substitute values 
You can configure the SM 332; AO 4 x 12 Bit for CPU STOP mode as follows: Outputs off 
power, hold last value or set substitute values. The set substitute values must lie within the 
output range. 
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 Analog modules 
 6.6 Analog input module SM 331; AI 8 x 13 Bit; (6ES7 331-1KF01-0AB0) 

S7-300 Automation System Module Data 
Manual, 02/2007, A5E00105505-05 269 

6.6 Analog input module SM 331; AI 8 x 13 Bit; (6ES7 331-1KF01-0AB0) 

Order number 
6ES7331-1KF01-0AB0 

Properties 
● 8 inputs in 8 channel groups 
● Programmable resolution at each channel group (12 bits + sign) 
● Programmable measurement type per channel group: 

– Voltage 
– Current 
– Resistance 
– Temperature 

● Any measuring range per channel 

Terminal assignment 
The diagrams below show various wiring options. These examples apply to all channels 
(channel 0 to 7). 

 

 Note 
When connecting voltage and current transducers, make sure that the maximum permitted 
common-mode voltage CMV of 2 V is not exceeded between the inputs. Prevent measuring 
errors by interconnecting the corresponding M- terminals. 

 

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 354 of 747



Analog modules  
6.6 Analog input module SM 331; AI 8 x 13 Bit; (6ES7 331-1KF01-0AB0) 

 S7-300 Automation System Module Data 
270 Manual, 02/2007, A5E00105505-05 

Wiring: Voltage measurement 

 
Figure 6-10 Block diagram and wiring diagram 

 
① Voltage measurement (± 5 V, 10 V, 1 V to 5 V, 0 V to 10 V) 
② Voltage measurement (± 50 mV, ± 500 mV, ± 1 V) 
③ Equipotential bonding 
④ Internal supply 
⑤ + 5V from backplane bus 
⑥ Logic and backplane bus interface 
⑦ Electrical isolation 
⑧ Multiplexer 
⑨ Analog to Digital Converter (ADC) 
⑩ Current source 
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 Analog modules 
 6.6 Analog input module SM 331; AI 8 x 13 Bit; (6ES7 331-1KF01-0AB0) 

S7-300 Automation System Module Data 
Manual, 02/2007, A5E00105505-05 271 

Wiring: Voltage measurement (0 V to 10 V, 1 V to 5 V, ± 5 V, ± 10 V) 

 
Figure 6-11 Block diagram and wiring diagram 

 
① Transducer with voltage output (0 V to 10 V, 1 V to 5 V, ± 5 V, ± 10 V) 
② Voltage measurement (note the input impedance defined in technical data) 
③ Equipotential bonding 
④ Internal supply 
⑤ + 5 V from backplane bus 
⑥ Logic and backplane bus interface 
⑦ Electrical isolation 
⑧ Multiplexer 
⑨ Analog to Digital Converter (ADC) 
⑩ Current source 
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Analog modules  
6.6 Analog input module SM 331; AI 8 x 13 Bit; (6ES7 331-1KF01-0AB0) 

 S7-300 Automation System Module Data 
272 Manual, 02/2007, A5E00105505-05 

Wiring: 2-wire and 4-wire transducers for current measurement 

 
Figure 6-12 Block diagram and wiring diagram 

 
① 4-wire transducer (0/4 mA to 20 mA or ± 20 mA) 
② 2-wire transducer (4 mA to 20 mA) 
③ Equipotential bonding 
④ Internal supply 
⑤ + 5 V from backplane bus 
⑥ Logic and backplane bus interface 
⑦ Electrical isolation 
⑧ Multiplexer 
⑨ Analog to Digital Converter (ADC) 
⑩ Current source 

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 357 of 747



 Analog modules 
 6.6 Analog input module SM 331; AI 8 x 13 Bit; (6ES7 331-1KF01-0AB0) 

S7-300 Automation System Module Data 
Manual, 02/2007, A5E00105505-05 273 

Resistance measurement with 2-, 3- and 4-wire connection 

 
Figure 6-13 Block diagram and wiring diagram 

 
① 2-wire connection. Insert a bridge between M and S (no line resistance compensation). 
② 3-wire connection  
③ 4-wire connection. The fourth line may not be wired (remains unused) 
④ 4-wire connection. The fourth line is routed to the terminal strip in the cabinet but is not wired. 
⑤ Internal supply 
⑥ + 5 V from backplane bus 
⑦ Logic and backplane bus interface 
⑧ Electrical isolation 
⑨ Multiplexer 
⑩ Analog to Digital Converter (ADC) 
⑪ Current source 

 
 

 Note 
It is not necessary to interconnect the M- terminals when measuring resistances and 
resistance thermometers. However, interconnection of the M- terminals may enhance 
interference immunity. 
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Analog modules  
6.6 Analog input module SM 331; AI 8 x 13 Bit; (6ES7 331-1KF01-0AB0) 

 S7-300 Automation System Module Data 
274 Manual, 02/2007, A5E00105505-05 

Technical data 
 
Technical data 
Dimensions and weight 
Dimensions W x H x D (mm) 40 x 125 x 117 
Weight approx. 250 g 
Module-specific data 
Isochronous mode supported no 
Number of inputs 
• with resistive transducers 

8 
8 

Cable length  
• shielded 

 
max. 200 m 
max. 50 m at 50 mV 

Voltages, currents, electrical potentials 
Constant current for resistive transducers 
• Resistance thermometer and resistance measurements 0 Ω 

to 600 Ω 
• Resistance measurement 0 kΩ to 6 kΩ 

 
0.83 mA (pulsed) 
 
0.25 mA (pulsed) 

Electrical isolation 
• between channels and the backplane bus 
• between channels 

 
yes 
no 

Maximum potential difference 
• between inputs (CMV) 
• Between the inputs and Minternal (Viso) 

 
2.0 VDC 
75 VDC / 60 VAC 

Isolation test voltage 500 VDC 
Current consumption 
• from the backplane bus 

 
max. 90 mA 

Power loss of the module typ. 0.4 W 
Generation of analog values 
Measuring principle Integrating 
Integration/conversion time/resolution (per channel)  
• programmable yes 
• Noise suppression at interference frequency f1 in Hz 50 60 
• Integration time in ms 60 50 
• Basic conversion time, including the integration time in ms 66 55 
Additional conversion time for resistance measurements in ms 66 55 
• Resolution in bits (including overshoot range) 13 bits 13 bits 
Noise suppression, error limits 
Noise suppression at f = n (f1 ± 1 %), (f1 = interference frequency) n=1.2 
• Series-mode interference (CMV < 2 V) 
• Seriesmode interference (peak value < rated input range) 

> 86 dB 
> 40 dB 

Crosstalk between inputs > 50 dB 
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 Analog modules 
 6.6 Analog input module SM 331; AI 8 x 13 Bit; (6ES7 331-1KF01-0AB0) 

S7-300 Automation System Module Data 
Manual, 02/2007, A5E00105505-05 275 

Technical data 
Operational error limit (across temperature range, relative to input range) 

± 0.6 % • Voltage input ± 5 V  
± 10 V 
1 V to 5 V 
0 V to 10 V 
± 50 mV  
± 500 mV  
± 1 V 

± 0.5 % 

• Current input ± 20 mA 
0 mA to 20 mA 
4 mA to 20 mA 

± 0.5 % 

• Resistance 0 kΩ to 6 kΩ 
0 Ω to 600 Ω 

± 0.5 % 
± 0.5 % 

Pt 100 
Ni 100 
Standard 

± 1.2 K 

Pt 100  
Ni 100  
Klima 

± 1 K 

Ni 1000,  
LG-Ni 1000  
Standard 

± 1 K 

• Resistance thermometers 

Ni 1000  
LG-Ni 1000 
Klima 

± 1 K 

Basic error limit (operational error limit at 25 °C, relative to input range) 
± 0.4 % • Voltage input ± 5 V  

± 10 V 
1 V to 5 V 
0 V to 10 V 
± 50 mV  
± 500 mV  
± 1 V 

 
 
± 0.3 % 

• Current input ± 20 mA 
0 mA to 20 mA 
4 mA to 20 mA 

± 0.3 % 

• Resistance 0 kΩ to 6 kΩ 
0 Ω to 600 Ω 

± 0.3 %  
± 0.3 % 
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Analog modules  
6.6 Analog input module SM 331; AI 8 x 13 Bit; (6ES7 331-1KF01-0AB0) 

 S7-300 Automation System Module Data 
276 Manual, 02/2007, A5E00105505-05 

Technical data 
Pt 100 
Ni 100 
Standard 

± 1 K 

Pt 100  
Ni 100  
Klima 

± 0.8 K 

Ni 1000 
LG-Ni 1000  
Standard 

± 0.8 K 

• Resistance thermometers 

Ni 1000  
LG-Ni  
1000 Klima 

± 0.8 K 

Temperature error (relative to input range) ± 0.006 %/K /  0.006 K/K 
Linearity error (relative to input range) ±  0.1 % /  0.1 K 
Repetition accuracy (in transient state at 25 °C, relative to input 
range) 

± 0.1 % / ± 0.1 K 

Status, interrupts, diagnostics 
Interrupts none 
Diagnostics functions none 
Sensor selection data 
Input ranges (rated values) / input impedance  
• Voltage ± 50 mV 

± 500 mV 
± 1 V 
± 5 V 
± 10 V 
1 V to 5 V 
0 V to 10 V 

100 kΩ 

• Current ± 20 mA 
0 mA to 20 mA 
4 mA to 20 mA 

50 Ω 

• Resistance 0 kΩ to 6 kΩ 
0 Ω to 600 Ω 

100 MΩ 

• Resistance thermometers Pt 100 
Ni 100 
Ni 1000 
LG-Ni  
1000 
Standard / Klima 

100 MΩ 

Maximum voltage at voltage input U+ (destruction limit) max. 30 V, continuous 
Maximum voltage at voltage inputs M+, M-, S- (destruction limit) max. 12 V continuous; 30 V for a duration of max. 1 s 
Maximum current at current input I+ (destruction limit) 40 mA 
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 Analog modules 
 6.6 Analog input module SM 331; AI 8 x 13 Bit; (6ES7 331-1KF01-0AB0) 

S7-300 Automation System Module Data 
Manual, 02/2007, A5E00105505-05 277 

Technical data 
Wiring of the signal sensors using a 40pin front connector 
• for voltage measurement 
• for current measurement 

– as 2-wire transducer 
– as 4-wire transducer 

supported 
supported, with external supply 
supported 

• for resistance measurement 
with 2-wire connection 
with 3-wire connection 
with 4-wire connection 

 
supported 
supported 
supported 

Characteristics linearization programmable 
• for resistance thermometers Pt 100 Standard / Klima 

Ni 100 Standard / Klima 
Ni 1000 Standard / Klima  
LG-Ni 1000 Standard / Klima 

• Technical unit of temperature measurement Degrees Centigrade, degrees Fahrenheit, Kelvin 

6.6.1 Measurement types and ranges 

Introduction 
The measurement type and range is configured at the "measuring range" parameter in  
STEP 7. 

 
Selected type of measurement Measuring range 
Voltage 
V: 

± 50 mV 
± 500 mV 
± 1 V 
± 5 V 
1 V to 5 V 
0 V to 10 V 
± 10 V 

Current I 0 mA to 20 mA 
4 mA to 20 mA 
± 20 mA 

resistance (4-wire connection) 
R-4L 

6 Ω 
600 Ω 

Thermal resistance  
RTD-4L (linear, 4-wire connection) 
(temperature measurement) 

Pt 100 Klima / Standard 
Ni 100 Klima / Standard 
Ni 1000 Klima / Standard 
LG-Ni 1000 Klima / Standard 
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Analog modules  
6.6 Analog input module SM 331; AI 8 x 13 Bit; (6ES7 331-1KF01-0AB0) 

 S7-300 Automation System Module Data 
278 Manual, 02/2007, A5E00105505-05 

6.6.2 Programmable parameters 

Introduction 
For general information on programming analog modules, refer to the chapter Programming 
analog modules.  

Parameters 

Table 6-17 Parameters of SM 331; AI 8 x 13 Bit 

Parameters Range of values Default Parameter 
type 

Scope 

Measurement 
• Measurement type 

 
disabled 
Voltage V 
Current I 
Resistance R 
RTD thermoelectric resistance 

 
V 

Voltage 
± 50 mV; ± 500 mV; ±1 V;  
1 V to 5 V 
± 5 V; 0 V to 10 V; ± 10 V 

± 10 V 

Current 
0 mA to 20 mA; 4 mA to 20 mA; ± 20 mA 

± 20 mA 

Resistance 
0 Ω to 600 Ω; 0 kΩ to 6 kΩ 

600 Ω 

• Measuring range 

Thermoelectric resistance (linear) 
Pt 100 Klima / Standard 
Ni 100 Klima / Standard 
Ni 1000 Klima / Standard 
LG-Ni 1000 Klima / Standard 

Pt 100 
Standard 

• Temperature coefficient Pt 100 
0.003850 Ω/Ω/ °C (IST-90) 
Ni 100 / Ni 1000 
0.006180 Ω/Ω/ °C 
LG-Ni 1000 
0.005000 Ω/Ω/ °C 

0,003850 

 
 
 
 
 
 
 
 
 
 
 
 
 
Channel 

• Noise suppression 50 Hz; 60 Hz 50 Hz 
• Temperature unit Degrees Centigrade, degrees Fahrenheit, 

Kelvin* 
degrees 
Centigrade 

 
 
 
 
 
 
 
 
 
 
 
 
 
dynamic 

 
Module 

* only Pt 100 Standard, Ni 100 Standard, Ni 1000 Standard, LG-Ni 1000 Standard 

See also 
Programming analog modules (Page 225) 
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Gain energy insight and
control with PowerLogic™

PowerLogic ION7300 series
power and energy meter
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Features  
Measurements 
Bidirectional, absolute, and net energy measurements. Rolling block, 
predicted, and thermal demand. Individual and total harmonic distortion up 
to the 31st. Advanced logic and mathematical functions.

Internet-enabled communications
Two RS-485 ports, infrared data port standard. Optional built-in modem with 
ModemGate allows modem access for 31 other devices. Optional Ethernet 
port with EtherGate allows direct Ethernet-to-RS-485 data transfer to 31 
other devices. Modbus RTU, Modbus TCP, DNP 3.0, and PROFIBUS DP. 
Call-back feature offers fast alarm response. WebMeter and MeterM@il® 
allow distribution of metered data and alarms over the Internet.

Interoperability
Communicate via multiple protocols to add to existing Modbus, DNP or ION 
Enterprise networks. Logs and real-time values are available via Modbus. 
These meters are supported by UTS MV-90® via serial and Ethernet. 

On-board data logging
Scheduled or event-driven logging of up to 96 parameters.  
Sequence-of-events and min/max logging.

Setpoints for control and alarms
Use logical operators and setpoints to configure alarms, define basic 
control algorithms, and implement back-up protection. Setpoints can trigger 
data logging, digital outputs, pulse outputs, clearing and reset functions, 
call-back (ION7350).

Logic and math
Sophisticated logic and mathematical functions to perform on-board 
calculations on any measured value (ION7330, ION7350). 

Inputs and outputs
Four digital inputs for status/counter functions. Four digital outputs for 
control/pulse functions. Optional analogue inputs and outputs.

Front panel display
Easy to read backlit LCD with adjustable contrast, supporting eight 
customisable data displays (scrolled automatically or manually) and basic 
setup.

PowerLogic ION7300 with remote modular display
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  Typical uses within a PowerLogic power and energy management system

Financial management including  
accounting and billing

Facility and energy management

Operations management including  
engineering, planning and maintenance

Power generation, transmission  
and distribution

Service entrances and onsite generation

Power mitigation and main power 
distribution equipment

PDUs and data servers

Tenants, departments or subcontractors

Processes, lines, machines or equipment
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PowerLogic ION7300 series 
Schneider Electric PowerLogic ION7300 series meters offer unmatched 
value, functionality, and ease of use. Used in enterprise energy management 
applications such as feeder monitoring and sub-metering, PowerLogic 
ION7300 series meters interface with ION Enterprise software or other 
power management or automation systems to provide users with real-time 
information for monitoring and analysis.

The meter is available in three models, with incremental features sets and 
a variety of options. PowerLogic ION7300 meters are an ideal replacement 
for analogue meters, while also providing a multitude of power and energy 
measurements, analog and digital I/O, communication ports and industry-
standard protocols. The ION7330 meter adds on-board data storage, emails 
of logged data, and an optional modem. The ION7350 meter is further 
augmented by more sophisticated power quality analysis, alarms and a 
call-back-on-alarm feature. Refer to the detailed descriptions within for a 
complete list of feature availability.

Applications
For infrastructure, industrials and buildings

Energy efficiency and cost 

Sub-bill tenants for energy costs 

Allocate energy costs to departments or processes 

Reduce peak demand surcharges 

Reduce power factor penalties 

Power availability and reliability

Verify the reliable operation of equipment 

Improve response to power quality-related problems 

Leverage existing infrastructure capacity and avoid over-building 

Support proactive maintenance to prolong asset life 

For electric utilities
Power availability and reliability 

Improve T&D network reliability 

Enhance substation automation 

Maximise the use of existing infrastructure 

Analyse and isolate the source of power quality problems

v

v

v

v

v

v
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v
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Installation
Standard PowerLogic ION7300 series meters with integrated display are 
designed to fit into DIN standard 92 X 92 mm (3.62 x 3.62 in.) cutout. Simply 
slide the mounting bars into the grooves on either side of the unit. The TRAN 
option provides a base unit without display that can be mounted either 
flush against any flat surface in whichever orientation is most convenient; 
attached to any standard DIN rail (requires optional DIN rail mount); or 
installed in a cutout (as the standard model). The remote modular display 
(RMD) can be mounted as the standard unit. A 1.8 m (6 ft.) cable is 
supplied. 

4-wire Wye, Delta, 3-wire Wye, Direct Delta and single phase systems. 3 
voltage and 3 current inputs. No PTs required on voltage inputs for Wye 
systems up to 347/600 V ac and Delta systems up to 600 V ac. All inputs 
pass ANSI/IEEE C37.90.1-1989 surge withstand and fast transient tests.

1 Accuracy may be affected if the voltage on V1 falls below 50. 
2 If the peak anticipated load is considerably less than the rated system capacity, you can improve accuracy and resolution by selecting a lower 
rated CT.

92 mm3.6 “

96 mm3.78 “

96 mm3.78 “

Front panel
Easy to read backlit LCD with adjustable contrast. LCD supports local data 
display and basic setup. Remote display option to 1.8 m (6 ft) from base 
unit. Eight data display screens (kWh net, kWh swd / mx, Volts, Amps, Power, 
Frequency, V-THD, I-THD) can be customised through the communications 
port to show chosen parameters, and scrolled manually or automatically. 
The front panel can display up to nine digits of resolution for numeric values. 
Four display formats are available: 4 parameter, to single-parameter large 
character displays. Customer-designed parameter labels are programmable 
via PowerLogic ION Enterprise software.

PowerLogic ION7350

Input(s) Specifications

Voltage inputs

Inputs U1, U2, U3, Uref

Rated inputs1
50 to 347 L-N (87 to 600 L-L) V ac rms (3-phase systems)

50 to 300 L-N (100 to 600 L-L) V ac rms (single-phase systems)

Overload 1500 V ac rms continuous

Input impedance > 2 M Ω per phase (phase-vref)

Current inputs

Inputs I1, I2, I3

Rated inputs 10 A rms (+ 20% maximum, 300 V rms to ground)

Overload 20 A continuous

Dielectric withstand 500 A for one second (non-recurring)

Burden 0.0625 VA @ 10 Amps

Control power

Operating range
Standard model:  95 to 240 V ac ±10% (47 - 440 Hz); 
DC: 120 to 310 V dc ±10%

P24 option: 20 to 60 V dc ±10% 

Current transformers

Compatibility 5 A nominal, 10 A full-scale secondaries.

Primary CT rating Equal to current rating of the power feed protection device.2

Secondary CT burden 
capacity

> 3 VA
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Example meter display formats.

Power and energy measurements
Fully bi-directional, 4-quadrant, revenue-accurate or revenue-certified 
energy metering. They can replace discrete energy meters, demand 
meters and pulse initiators, and perform a wide range of other metering and 
instrumentation functions.

Supports thermal demand and sliding window (rolling block) demand. 
Factory-configured to calculate average current demand and kW, kvar and 
kVA demand. User-configureable time intervals for demand calculations and 
sensitivity settings.

Display resolution meets or exceeds accuracy.
1 50 V ac to 347 V ac + 25 % 
2 % full scale voltage and current. Accuracy specifications comply with IEC 60687 Class 0.5 and ANSI 12.20 Class 0.5 at 25°C (77°F)
3  Register bounds 0 to ± 3.3x107 (kW) and 0 to ± 1038 (kWh)

Power quality
Use meter data to help uncover the sources of harmonics and voltage sags/
swells. Analyse problems and avoid repeat interruptions. 

Harmonics (all models): individual harmonics, even, odd, total up to 15th 
(31st on ION7350). Total harmonic distortion: 1% Full Scale. I4 derivation. 
1% reading + 0.2% unbalanced. K Factor: 5.0 % Full Scale.

Sag/swells (ION7350 only): monitors applicable phase voltages for 
temporary undervoltages and overvoltages (i.e. CBEMA Type 2 and Type 
3 disturbances). Voltage waveforms for sags and swells; report on each 
disturbance magnitude and duration.

Sampling rate (all models): Up to 32 samples per cycle (64 on ION7350).

Waveform (digital fault) recording (ION7350 only): Simultaneous event 
capture on all channels, up to 48 cycles each. Resolution: 64 samples 
per cycle; maximum number of cycles for contiguous waveform capture: 
6,900 (16 samples/cycle x 48 cycles). depth of 3, the interval is triggered 
on demand.

.

v

v

v

v

Example from PowerLogic ION Enterprise software showing continuous, wide-area 
monitoring, data capture and reporting for power quality and reliability conditions.

Measurement specifications1 
(at 50.0 Hz and 60.0 Hz at 25° C / 77° F)

Accuracy ±  
(%rdg + %fs2) 

Voltage 0.25% + 0.05%

Current 0.25% + 0.05%

Power, real (kW) 0.5% reading

Energy, real (kWh) 0.5% reading3

Power, apparent (kVA) 0.5% + 0.1%

Energy, apparent (kVAh) 1.0% reading

Power, reactive (kvar) > 5 % FS 1.5% reading

Energy, reactive (kvarh) 1.5% reading

Power factor (at unity PF) 1.5% reading

Frequency U1,U2,U3 (42-69 Hz): per phase, total ±0.01 Hz
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Data and event logging  
(ION7330, ION7350)
Ships with a comprehensive data-logging configuration. Data is prioritised 
and stored onboard in nonvolatile memory to eliminate data gaps in the 
event of outages or server downtime. Retrieved data is stored in an ODBC-
compliant database when using ION Enterprise. Logs various power system 
data such as energy and demand, or the average power system quantity 
used over a period of time (Historic Mean Log). Standard memory capacity 
for both meters is 304 kilobytes. Default logging depth is set for 930 records.

Historic log: record any combination of measurements at scheduled 
intervals by setpoints or logic conditions. Configure for up to 30 days of 
recording capacity at 15 minute intervals. Default depth of 930, interval of 
900 seconds (15 minutes).

Min/Max log: on any parameter, over any time interval (e.g. daily, monthly). 
Easily record other values coinciding with the new minimum or maximum. 
Defaults: min and max for all basic power parameters.

Report Generator log (EgyDmd Log): Default depth and interval.

Sag/Swell log (ION7350 only): Detect sags, swells on any voltage channel 
and record instantaneous values and waveforms. Depth of 100; interval 
triggered on demand.

Event log: Depth of 50; nterval triggered on demand.

Time of use (TOU)
2-year internal calendar with up to 15 daily tariff profiles. Programmable 
triggers.Separate energy and demand accumulators. 

Event priorities and alarming
Configurable event priorities allow you to define alarm conditions. Sequence-
of-events time-stamped to ±10ms accuracy. Time-stamped record of all 
configuration changes, setpoint and min/max events.

v

v

v

v

v

Example log configurations

Waveform recording settings
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A 16 parameters recorded every 15 minutes 
B 16 parameters recorded hourly 
C 4 parameters recorded every 15 minutes
D 4 parameters recorded every hour

Inputs and outputs
All meter models: four digital outputs, one infrared data port, one 
configurable LED output. Four digital status inputs standard on ION7330 and 
ION7350 meters. Optional analogue I/O ports can be used to monitor flow 
rates, RPM, fluid levels, oil pressures and transformer temperatures. Output 
real-time power to an RTU or perform equipment control operations.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 Analogue I/O is not available with RMD or Ethernet options.
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7330 500 A - - - - 29

500 B - - - - 118

500 C - - - - 96

500 D - - - - 383

7350 500 A 6 32 12 3 28

500 B 6 32 12 3 111

500 C 6 16 48 3 26

500 D 6 64 16 3 331

Type Input / output Specifications

Solid state relays 
4 Form A digital 
outputs: 

D1-D41

Maximum voltage: 30 V dc; maximum current: 80 mA; isolation: optical; 
continuous or pulse signals

Digital

Self-excited 
(internal 30 V dc 
supply)

4 inputs (option): 

S1 - S4
Self-excited (internal 30 VDC supply). Min pulse width: 25 ms. Max. 
transition rate: 40 transitions per second (20 Hz).

Analogue 
(option)1

4 inputs:

 AI 1 to AI 4

Accuracy ±0.3% of full-scale; update rate 1 Hz; max. common mode 
voltage 30 V.

0-20 mA (scalable to 4-20 mA) option: input impedance 25 Ω, maximum 
source impedance 500 Ω.

0-1 mA option: input impedance 475 Ω, maximum source impedance 10 
kΩ.

4 outputs: 

A1 to A4

Accuracy ±0.3% of full-scale; channel to channel isolation: none. Max. 
common mode voltage: 30 V.

0-20 mA (scalable to 4-20 mA) option: max. load drive capability 500 Ω.

0-1 mA option: max. load drive capability 10 kΩ.
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General specifications

EtherGate and ModemGate 

The meters can provide gateway functionality depending on 
communication options. 

EtherGate: provides access from an Ethernet network using 
Modbus TCP protocol to devices connected to the meter’s serial 
ports. 

ModemGate: provides access from the telephone network to 
devices connected to the meter’s serial ports. 

Internet connectivity
XML: to integrate with custom reporting, spreadsheet, database, 
and other applications. 

WebMeter: an on-board web server, provides access to real-time 
values and PQ data through any web-enabled device and even 
supports basic meter configuration tasks. 

MeterM@il: automatically emails user-configured, high-priority 
alarm notifications or scheduled system-status update messages 
to anyone, anywhere within the facility or around the world. 

EtherGate ModemGate

Ethernet SerialSerial
Telephone

line

Software integration
PowerLogic ION7330 and ION7350 can communicate via multiple protocols 
to extend existing Modbus, DNP or ION Enterprise networks. Logs and real-
time values are available via Modbus. Meters supported by UTS MV-90® via 
serial and Ethernet. Integrate within PowerLogic facility-level or enterprise-
wide power and energy management systems. Real-time data and data 
logs stored onboard can be automatically retrieved on a scheduled basis 
for analysis at the system level. Compatible with PowerLogic ION Enterprise 
and PowerLogic ION Setup. 

Special features
Flash-based firmware allows upgrades via communications without 
removing the meter from the site. Simply download the latest firmware from 
www.powerlogic.com.

Communications
Multiple communication ports that operate simultaneously allow the meters to 
be used as part of a power and energy management system and to interface 
with other automation systems. Upload waveforms, alarms, billing data, and 
more to software for viewing and analysis.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 The meter COM2 port functions as a dedicated EtherGate port (RS-485 Master) on ION7330 and ION7350 meters with the Ethernet option
2 The meter COM1 port functions as a dedicated ModemGate port (RS-485 Master) on ION7330 and ION7350 meters with the internal modem 
option

Port Specifications

RS-485 ports
ION7300 has a single RS-485 port. ION7330 and ION7350 meters 
can have two RS-485 ports. Supports DNP 3.0

Infrared data port
Front panel optical port. Compatible with an ANSI Type 2 magnetic 
optical communications coupler. Data rates up to 19,200 bps.

Ethernet port (optional)
Optional 10Base-T port for direct access to metering information via 
Ethernet LAN/WAN. EtherGate (data transfer between Ethernet and 
RS-485).1

PROFIBUS port 
(optional ION7300 only)

PROFIBUS DP standard protocol support via sub-D 9 pin female 
connector.

Internal modem 
(ION7330, ION7350)

Data rates from 300 bps to 33,600 bps. RJ-11 connector, 
ModemGate (data transfer between modem and RS-485).2  
Compatible with power monitoring software that supports Modbus 
RTU, ION or DNP 3.0. The ION7350 meter is offered with a call-
back feature for quick alarm response.

Description Specifications

Accuracy IEC 60687 class 0.5S; ANSI C12.16; ANSI class 10, (5 A nominal, 10 A max); OFGEM approved (UK)

Safety/construction IEC 1010-1; CE marked; UL: Certified to UL 3111; CAN/CSA C22.2 No.1010-1

Electromagnetic compatibility EN 55014-1:1993; EN 61000-4-4; EN 60687:1993 for immunity to electromagnetic HF fields; EN 60687:1993 for immunity to 
electrostatic discharges. Analog I/O: each analog I/O pin passes IEC 61000-4-4 (4 kVp-p @ 2.5 kHz for 1 min).

Surge withstand All inputs pass ANSI/IEEE C37.90-1989 surge withstand and fast transient tests

Environmental conditions Operation:  -20° C to +60° C (-4° F to +140° F) ambient air; Storage: -30° C to +85° C (-22° F to +185° F)  
Humidity: 5 % to 95 % non-condensing; FCC: Part15, FCC Rules for Class A Digital Device (emissions)
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1 ION7330 and ION7350 models only

DIGITAL
POWER
METER
20SJ

The 2007 award recognizes Schneider Electric for its technological  
advancements and wide product range in the field of power quality (PQ) and 
energy management solutions. In total, this is the fourth award that Schneider 
Electric and [recently acquired] Power Measurement have received from Frost 
& Sullivan in recognition of achievements in this arena.
Prithvi Raj, Frost & Sullivan research analyst

Please contact your local sales representative for ordering information. 

Visit www.powerlogic.com for more information on other PowerLogic 
products, applications and system solutions.

Features and options ION7300 ION7330 ION7350

Metering

Power, energy and demand n n n

Power quality

Dip/swell monitoring n

Harmonics: individual, even, odd, up to 15th 15th 31st

Sampling rate, maximum samples per cycle 32 32 64

Logging and recording

Standard memory 300 kB 300 kB

Min/max logging for any parameter n n n

Historical logs, maximum # of channels 32 96

Waveform logs, maximum # of cycles 48

Timestamp resolution in seconds 0.001 0.001

Communications and I/O

RS-485 ports 1 2 2

Ethernet/infrared optical ports 1/ 1 1/ 1 1/ 1

Internal modem 1 1

PROFIBUS DP port 1

DNP 3.0 through serial, modem, and i/r ports n n

Modbus RTU slave on serial, modem, and i/r ports n n n

Modbus TCP through Ethernet port n n n

EtherGate data transfer between Ethernet & RS-485 n n

ModemGate data transfer between internal modem 
& RS-485 

n n

MeterM@il, logged data alarms via email1 n n

WebMeter, onboard web server n n n

Analog inputs/analog outputs 4/4 4/4 4/4

Digital status inputs/counter 4 4

Digital relay outputs 4 4 4

Setpoints, alarming, and control

Setpoints, number/minimum response time 1 sec 1 sec

Math, logic, trig, log, linearisation formulas n n

Single & multi-condition alarms n n

Call-out on alarms n

Other metering functions

MV-90 on serial, Ethernet ports n n

Multi-year scheduling: hourly activity profiles n n

Schneider Electric
35 Rue Joseph Monier
CS 30323
92506 Rueil Malmaison Cedex
Tel : +33 (0)1 41 29 70 00  
www.schneider-electric.com  www.powerlogic.com

PLSED106015EN      01-2010       ART# 821267 
© 2010 - Schneider Electric - All rights reserved

As standards, specifications and designs develop over time, always ask for 
confirmation of the information given in this publication. ION, ION Enterprise, 
Modbus, and PowerLogic are either trademarks or registered trademarks of 
Schneider Electric. All other trademarks are property of their respective owners.

Publishing: Schneider Electric  Production: Schneider Electric PMC
Printing: Imprimerie du Pont de Claix - made in France

            Printed on recycled paper                                               

File# 002188
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FAIRFIELD WATER RECLAMATION PLANT MOTOR 
CONTROL CENTRE 

 
 

POWER SUPPLY 
 

 

1. POWER SUPPLY TECHNICAL DETAILS 
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SIEMENS AG ÖSTERREICH,  03.2005 1/8 SITOP modular 20A 1/2phasig 

 
 
 
 
 
 
 
 
 
SITOP modular 20A  1/2phasig       6EP1 336-3BA00 
 
 
 
 
 
Betriebsanleitung                                                          Best. Nr.: C98130-A7549-A1-05-6419 
Operating instructions 
Instructions 
Istruzioni di servizio  
Instrucciones 
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SIEMENS AG ÖSTERREICH,  03.2005 2/8 SITOP modular 20A 1/2phasig 

 
 
 
 
 
 
 

            
 
  
 
 
 
 
 
 
 
 
 

        

A  B

 
 
    
    
Hinweis 
Diese Betriebsanleitung enthält aus Gründen der Übersichtlichkeit nicht sämtliche Detailinformationen zu allen Typen des Produkts und kann auch nicht jeden 
denkbaren Fall der Aufstellung, des Betriebes oder der Instandhaltung berücksichtigen. Weiterführende Hinweise erhalten Sie über die örtliche Siemens-
Niederlassung bzw. über die Homepage http://www.siemens.de/sitop. Technische Änderungen jederzeit vorbehalten. In Zweifelsfällen gilt der deutsche Text. 

Note 
These instructions cannot claim to cover all details of possible equipment variations, nor in particular can they provide for every possible example of installation, 
operation or maintenance. Further information is obtainable from your local Siemens office or visit our homepage http://www.siemens.de/sitop. Subject to change 
without prior notice. The German text applies in cases of doubt. 

Note 
Pour des raisons de clarté, cette notice ne contient pas toutes les informations de détail relatives à tous les types du produit et ne peut pas non plus tenir compte 
de tous les cas d'installation, d'exploitation et de maintenance imaginables. . Pour de plus amples informations, veuillez-vous adresser à votre agence Siemens 
ou consultez notre site http://www.siemens.de/sitop. Sous réserve de modifications techniques. En cas de divergences, le texte allemand fait foi. 

Nota 
Ai fini della chiarezza le presenti istruzioni di servizio non contengono tutte le informazioni dettagliate su tutti i tipi del prodotto e non possono nemmeno trattare 
tutti i casi di installazione, di esercizio o di manutenzione. Per ulteriori informazioni rivolgersi alla filiale Siemens di zona o consultare la homepage 
http://www.siemens.de/sitop. Ci riserviamo eventuali modifiche tecniche. In caso di differenze o problemi è valido il testo tedesco. 

Nota 
Por razones de claridad, estas instrucciones no contienen todas las informaciones detalladas relativas a todos los tipos del producto ni pueden considerar todos 
los casos de instalación, de operación y de mantenimiento imaginables. Para más información, contacte con la sucursal local de Siemens o visite la Web 
http://www.siemens.de/sitop. Sujeto a cambios técnicos sin previo aviso. En casa de duda, prevalece el texto aleman. 
 
 
 
 

 

SITOP modular 20A  1/2phasig 

ON 
 
OFF 

Schalter A,B 
Switch A,B 

 ON OFF 
Auslieferzustand 

As delivered 
Réglage à la livraison 

Al momento della fornitura 
Ajuste de fábrica 

A Parallelbetrieb 
Parallel operation 

Fonctionnement en parallèle 
Funzionamento parallelo 

Funcionamiento en paralelo 

Einzelbetrieb 
Single operation 

Fonctionnement isolé 
Funzionamento singolo 

Funcionamiento autónomo 
B Speichernde Abschaltung 

Shut down 
Fermeture 

Arresto 
Desconexión, precisa rearme 

Konstantstrom 
Constant current 
Courant constant 

Corrente constante 
Corriente constante 
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SIEMENS AG ÖSTERREICH,  03.2005 4/8 SITOP modular 20A 1/2phasig 

 English
 

!
 

WARNING 
Hazardous voltages are present in this electrical equipment during operation. 
Failure to properly maintain the equipment can result in death, severe personal injury or substantial property damage.  
Only qualified personnel should work on or near this equipment. 
The product will function correctly and safely only if it is properly transported, stored, set up and installed. 
The main switch must be switched off and secured against reconnection prior to installation or maintenance of the equipment.  
Failure to disconnect the main switch means that contact with live parts could result in death or severe personal injury. 
To operate the unit in 120V mode, a jumper must be inserted between the two "Jump 120VAC“ terminals.  
This jumper must have the same cross section and insulation as the mains supply cable. It must not be longer than 100 mm. 
Important: The optional jumper also carries hazardous voltage! 
 

     

IMPORTANT 
Only qualified personnel may open the device.  Electrostatically sensitive components 

Description and design  

The SITOP 24V/20A power supply is a chassis-mounted unit. The device must be installed in accordance with the relevant DIN/VDE standards or national codes 
of practice. The equipment is to be provided with fixed connecting leads. 
Primary switched-mode power supply for connection to 1-phase AC systems or to 2 phases of three-phase systems (TN, TT or IT systems in accordance with  
VDE 0100 T 300 / IEC 364-3) with rated voltages 120 V / 230V , 50/60Hz; output voltage +24V DC, floating, short-circuit proof and stable at no load. 

Technical data  
6EP1 336-3BA00 

Input variables 
Rated input voltage Ue: 
AC  120 / 230V,    50/60Hz 
Operating voltage range: 
85-132/176-264V 
(Start-up at 93/183V) 
Surge resistance: 
750Vp / 1,3ms 
Mains buffering at 120/230V 1) : 
20ms 
Input current Ie at 120/230V:  
7.7/3.5Arms 
Making current limitation (25°C) standard 
<60A, <9.9A2s 
Recommended circuit-breaker characteristic C 
(or D),  
16A (10A) 
A two-pole coupled line-protection circuit-breaker 
must be provided as a protection device for two-
phase operation on 2 outer conductors of a three-
phase system.  
Efficiency at full load (typical): 
89% 
Power consumption (active power): 
540W 

 
 
Output variables 
Output DC voltage Ua: 
Delivery state: 24V ±1% 
Setting range: 24V to 28.8V, set via potentiometer 
on front of unit (see page 2 for position) 
Derating at Ua > 24V:  
4% Ia or 3°C tamb / V Ua 
Output voltage ripple: 
<100mVpp residual ripple 
<200mVpp peaks 
Direct output current Ia: 
0-20A 
 
Two identical devices can be connected in parallel 
to increase the power output. Switchover of output 
characteristic using selector switch A (see page 2 
for position). 

Environment 
Temperature 
for storage and shipment:     -25°C to +85°C 
for operation:      0°C to +60°C 
Humidity rating according to climatic category 3K3 
to EN 60721, Part 3; no condensation 
Natural air cooling 
Pollution degree 2 

Weight 
2.2kg  

 
 
Protective and monitoring  
functions 
Static current limitation: Typ. 1.15 x Ia 

Behavior under short-circuit conditions (output): 
Constant current / shutdown, can be switched over 
via selector switch B (see page 2 for position) 
Signaling: 
LED green: Output voltage >20.5V 
LED amber:  Overload, output voltage 
 < 20.5V (in "Constant 
 current" mode only) 
LED red: Latched shutdown 
 (in "Shutdown" 
 operating mode only) 
 or Remote Off via 
 supplementary module 
 6EP1961-3BA10 
Annunciation signals1) 

Standards 
Degree of protection: IP20 to IEC 529 
Protection class 1 
Safety to VDE 0805 (EN 60950): SELV 
Safety separation afforded according to EN60950; 
EN 50178;VDE 0100 Part 410; EN61140+EN 
60947-1 (equivalent to VDE 0140+VDE 0660 Part 
100, replacing VDE 0100 Part 101); UL508; CSA 
C22.2  
 
RI suppression according to EN 55022, limit-value 
curve B 
Interference immunity to EN 61000-6-2 
Limitation of input current harmonics to  
EN 61000-3-2  

Installation instructions 
Mount on standard DIN rail DIN EN 50022-35x15/7.5. To ensure proper cooling, the device must be mounted vertically such that the input and output terminals 
are at the bottom. A clearance of 50 mm in each case must be left above and below the device. 
The supply voltage connection (AC 120V/230V) and the optional jumper for the 120V range must be made in accordance with VDE 0100 and VDE0160.              
A protective device (circuit-breaker) and interrupter must be provided for safe disconnection of the power supply.  If the power pack is operated between phases 
L1 and L2, and an r.c.d. is used as protection against direct or indirect contact, then the r.c.d. must be a universal device (type B). 

Parallel operation and selectable short-circuit behavior  (see page 2 for selector switch position and setting) 

 
Selector switch Function 
A For load distribution in parallel operation, the devices can be switched from single mode (switch setting OFF) to parallel mode (switch 

setting ON). Switch setting ON produces an inclined output characteristic 
B In switch setting OFF (constant current mode), the device supplies a constant current of about 1.15 x rated current in the case of an 

overload/short circuit. In switch setting ON (shutdown mode), the device is shut down if it is overloaded for more than about 100 ms. This 
status can be reset by Power OFF for at least 5 seconds followed by Power ON. 

Connection and terminal assignments 

Terminals Function Terminal capacity Remarks 
L1, L2 (N) Input voltage AC 120V.. 230 V 
PE PE conductor 
Jump 120VAC Jumper for 120V mode 

0.2...4mm2 

1, 2 DC 24 V output voltage 0.2...4mm2 

 

Screw-type terminals: Use a screwdriver with blade width of 3.5mm. 
Recommended tightening torque 0.5...0.6Nm (5-7 Lb-in) 
Use copper wire rated 65 / 75°C 
 

1) Supplementary module 6EP1961-3BA00 is available for longer mains buffering periods up to max. 3 s and supplementary module 6EP1961-3BA10 for 
annunciation signals (input voltage, output voltage) and remote ON/OFF circuit. 
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FAIRFIELD WATER RECLAMATION PLANT MOTOR 
CONTROL CENTRE 

 
 

PUSHBUTTON & INDICATORS 
 

 

1. PUSHBUTTON & INDICATORS TECHNICAL 
DETAILS 

 
2. AMMETER TECHNICAL DETAILS 

 
3. HOUR RUN METER TECHNICAL DETAILS 
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The easy selection guide:
for Australia’s top selling push button range 
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Built 
to last
The extreme robustness 
of Harmony ranges 
ensures functional 
effi ciency and reduced 
maintenance. 

Compliant with strict 
international standards, 
the Harmony range of 
products are tested and 
guaranteed for safety, 
reliability and resistance 
to mechanical shock 
and vibration.

The Telemecanique Harmony range 
offers a wide variety of products used 
in domestic, commercial and industrial 
applications. The Harmony Range is 
the smart and easy choice for your 
control and signalling requirements. 
  
The extensive range provides 
unrivalled performance through 
demonstrated reliability in all types of 
environments. Indoor or outdoor, 
corrosive or harsh, these products 
consistently provide effi cient operation 
under any condition. 
  
Gain from the benefi ts of using the 
Harmony range of products - easy 
and time-saving installation, reinforced 
protection and high performance.

30% 
brighter
With LED high-intensity 
and true colours, 
Harmony push buttons, 
pilot lights and selector 
switches stand out with 
quality that is clearly 
visible. 

Unequalled brightness 
and vivid displays 
enable the operator to 
know the exact status 
of a machine or 
installation.

Easy
to select
This new selection 
guide makes choosing 
the right product 
simpler and easier. 

Showcasing the wide 
range of options, 
features and 
applications of the 
Harmony range, it 
enables you to quickly 
select products with 
ease.

The Telemecanique Harmony range 
offers a wide variety of products used 
in domestic commercial and industrial

Australia’s 
top selling
push button 
range 

Australia’s top selling push buttons, pilot lights and 

selector switches gives a full array of quality interface 

solutions for all aspects of electrical control. 
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SELECT THE HEAD:
 Push buttons 
 Selector / Key Switches 
 Pilot Lights 

SELECT THE BODY:
 Pre-assembled body kits 
 Custom body kits 
  Optional / Additional accessories   
(contact blocks, boots)

This guide has been 
designed to help you make 
the right choice for push 
buttons, selector switches 
and pilot lights. 

Once you have selected the 
style of product required, simply 
follow the two steps.

It’s that easy.

With this guide, 
selecting the best 
solution is easy 

METAL RANGES

NON ILLUMINATED

NON ILLUMINATED

PAGE 4

PAGE 10

PAGE 6

PAGE 12

PAGE 8

PAGE 14

ILLUMINATED BA9 BULB

ILLUMINATED BA9 BULB

ILLUMINATED LED

ILLUMINATED LED
PLASTIC RANGES

ETAL RANGES

This guide has been
designed to help you make 

Designed 
to help you 
make the 
right choice
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Select a Pre-assembled body kit,
then additional accessories if required

ADDITIONAL PUSH BUTTON BOOTS (OPTIONAL)

Need extra 
PROTECTION? 
  Extend the life of your push 

buttons by protecting from 
excess grime, wear and 
tear that these devices will 
be subject to.

METAL COLLAR + CONTACT BLOCK

ADDITIONAL CONTACT BLOCKS (OPTIONAL)

PRE- 
ASSEMBLED 
BODY KITS
Each kit includes: 

Metal collar 
Contact block  

Need more 
functionality? 
No problem: simply add 
more contact blocks to 
suit your requirement.

You can add more 
contact blocks to 
Pre-assembled Body Kits

  Ext
but
exc
tea
be 

4

DESCRIPTION CONTACT RATING TYPE OF CONTACT REF.

SINGLE 
CONTACT BLOCK

3A 250VAC, 
0.55A 125VDC

1N/O ZBE101

1N/C ZBE102

DOUBLE 
CONTACT BLOCK

3A 250VAC, 
0.55A 125VDC

2N/O ZBE203

2N/C ZBE204

1N/O + 1N/C ZBE205

SPECIAL CONTACT 
BLOCK 

(for low power switching)
0.1A 24VDC

1N/O ZBE1016

1N/C ZBE1026

DESCRIPTION TYPE OF CONTACT REF.

METAL 
COLLAR

 + 
CONTACT 

BLOCK

1N/O ZB4BZ101

1N/C ZB4BZ102

2N/O ZB4BZ103

2N/C ZB4BZ104

1N/O + 1N/C ZB4BZ105

DESCRIPTION FOR USE WITH PUSH BUTTON TYPE 
(WITH CIRCULAR HEAD) REF. 

CLEAR 
SINGLE 
BOOTS

FLUSH ZBPA

PROJECTING ZBP0

FLUSH OR PROJECTING IN 
FOOD INDUSTRY APPLICATION ZBP0A
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Now select either a Push Button, 
Selector/Key Switch or 
Emergency Stop Head

w select eith

PUSH BUTTON 
SPRING RETURN - UNMARKED

SELECTOR / KEY SWITCHES

EMERGENCY STOP PUSH BUTTON

PUSH BUTTON 
SPRING RETURN - MARKED

OR

OR

PUSH 
BUTTONS

Spring Return 
Available in Marked  
and Unmarked

EMERGENCY 
STOP PUSH 
BUTTON

Available in RED ONLY 

SELECTOR 
& KEY  
SWITCHES

Selector Switches  
(available in Standard 
and Long handle)

Key Switches 

5

TYPE MARKING TEXT REF.

FLUSH

I ZB4BA331

START ZB4BA333

ON ZB4BA341

O ZB4BA432

STOP ZB4BA434

OFF ZB4BA435

↑ ZB4BA334

↑ ZB4BA335

PROJECTING

O ZB4BL432

STOP ZB4BL434

OFF ZB4BL435

DOUBLE 
HEADED

I
ZB4BL9434

O

DIAMETER TURN TO  RELEASE PUSH-PULL KEY RELEASE

30mm ZB4BS44 - -

40mm ZB4BS54 ZB4BT4 ZB4BS14

40mm (Trigger Action) ZB4BS844 - ZB4BS944

60mm ZB4BS64 ZB4BX4 ZB4BS24

COLOUR FLUSH PROJECTING BOOTED 
(COLOURED)

RECESSED MUSHROOM 
Ø40mm

White ZB4BA1 ZB4BL1 ZB4BP1S ZB4BA16 -

Black ZB4BA2 ZB4BL2 ZB4BP2S ZB4BA26 ZB4BC2

Green ZB4BA3 ZB4BL3 ZB4BP3S ZB4BA36 ZB4BC3

Red ZB4BA4 ZB4BA4 ZB4BL4 ZB4BP4S ZB4BA46 ZB4BC4

Yellow ZB4BA5 ZB4BL5 ZB4BP5S ZB4BA56 ZB4BC5

Blue ZB4BA6 ZB4BL6 ZB4BP6S ZB4BA66 ZB4BC6

 NUMBER & 
TYPE OF 
POSITION

2 - STAY PUT
2 - SPRING 

RETURN FROM 
RIGHT TO LEFT

3 - STAY PUT
3 - SPRING 

RETURN 
TO CENTRE

3 - SPRING 
RETURN FROM 

LEFT TO CENTRE

3 - SPRING 
RETURN FROM 

RIGHT TO CENTRE

Selector Switch
STD HANDLE

ZB4BD2 ZB4BD4 ZB4BD3 ZB4BD5 ZB4BD7 ZB4BD8

Selector Switch 
LONG HANDLE

ZB4BJ2 ZB4BJ4 ZB4BJ3 ZB4BJ5 ZB4BJ7 ZB4BJ8

Key Switch 
(nº455) 

key 
withdrawal position.

ZB4BG2

 ZB4BG4
ZB4BG6

ZB4BG0

ZB4BG3

ZB4BG5

ZB4BG9

ZB4BG7 ZB4BG1
ZB4BG8

ZB4BG08
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Select a Pre-assembled Body Kit 
or Customise your own Body Kit

Metal Body with LED Illumination

METAL COLLAR

METAL COLLAR + LED LIGHT SOURCE + CONTACT BLOCK

LED LIGHT SOURCES CONTACT BLOCKS

OR

CUSTOM 
BODY KITS
Select the components 
you need to suit your 
specifi cation:

Greater fl exibility 

PRE-
ASSEMBLED 
BODY KITS
Each kit includes: 

Metal collar 
LED light source 
Contact block  

You can add more 
contact blocks to 
Pre-assembled Body Kits

Need more 
functionality? 
No problem: simply add 
more contact blocks to 
suit your requirement.

+ ++
BLOCKSSOURCES

6

DESCRIPTION SUPPLY VOLTAGE COLOUR 1N/O 1N/C 1N/O + 1N/C

METAL COLLAR 
+ 

CONTACT BLOCK
+

LED LIGHT 
SOURCE

24VAC/DC

White ZB4BW0B11 - ZB4BW0B15

Green ZB4BW0B31 - ZB4BW0B35

Red ZB4BW0B41 ZB4BW0B42 ZB4BW0B45

Orange ZB4BW0B51 - ZB4BW0B55

Blue ZB4BW0B61 - ZB4BW0B65

48..120VAC

White ZB4BW0G11 - ZB4BW0G15

Green ZB4BW0G31 - ZB4BW0G35

Red ZB4BW0G41 ZB4BW0G42 ZB4BW0G45

Orange ZB4BW0G51 - ZB4BW0G55

Blue ZB4BW0G61 - ZB4BW0G65

230..240VAC

White ZB4BW0M11 - ZB4BW0M15

Green ZB4BW0M31 - ZB4BW0M35

Red ZB4BW0M41 ZB4BW0M42 ZB4BW0M45

Orange ZB4BW0M51 - ZB4BW0M55

Blue ZB4BW0M61 - ZB4BW0M65

FOR USE WITH REF.

ELECTRICAL 
BLOCKS

(Contact or Light)
ZB4BZ009                      

SUPPLY 12V 
AC/DC

24V 
AC/DC 

24-120V 
AC/DC

48-120V 
AC

230-240V 
AC

White ZBVJ1 ZBVB1 ZBVBG1 ZBVG1 ZBVM1

Green ZBVJ3 ZBVB3 ZBVBG3 ZBVG3 ZBVM3

Red ZBVJ4 ZBVB4 ZBVBG4 ZBVG4 ZBVM4

Orange ZBVJ5 ZBVB5 ZBVBG5 ZBVG5 ZBVM5

Blue ZBVJ6 ZBVB6 ZBVBG6 ZBVG6 ZBVM6

DESC. CONTACT 
RATING

TYPE OF 
CONTACT  REF.

SINGLE 
CONTACT 

BLOCK

3A 250VAC, 
0.55A 

125VDC

1N/O ZBE101

1N/C ZBE102

 DOUBLE 
CONTACT 

BLOCK

3A 250VAC, 
0.55A 

125VDC

2N/O ZBE203

2N/C ZBE204

1N/O + 1N/C ZBE205

SPECIAL 
CONTACT

BLOCK 
(for low power 

switching)

0.1A 
24VDC

1N/O ZBE1016

1N/C ZBE1026
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Now select either a Push Button, 
Selector Switch or Pilot Light Head

PUSH BUTTON - SPRING RETURN

SELECTOR SWITCHES

PUSH BUTTON - LATCHING

PILOT LIGHT - HEAD ONLY

OR

OR

PUSH 
BUTTONS
Available in: 

Spring Return  
Latching 

PILOT 
LIGHTS

SELECTOR 
SWITCHES

Standard handle 

FULLY ASSEMBLED PILOT LIGHT: 
METAL COLLAR + LED LIGHT SOURCE + HEAD

OR A SINGLE STEP 
for a complete pilot light selection...

We’ve even got a range of fully-assembled 
pilot lights. Includes the metal collar + LED 
light source + pilot light head: just add an
     optional contact block to

suit your requirement.

CLEAR SINGLE 
BOOTS (OPTIONAL)
(For use with circular 
head push button)

7

COLOUR REF.

White ZB4BV013

Green ZB4BV033

Red ZB4BV043

Orange ZB4BV053

Blue ZB4BV063

COLOUR FLUSH PROJECTING MUSHROOM 
Ø40mm

White ZB4BW313 ZB4BW113 ZB4BW413

Green ZB4BW333 ZB4BW133 ZB4BW433

Red ZB4BW343 ZB4BW143 ZB4BW443

Orange ZB4BW353 ZB4BW153 ZB4BW453

Blue ZB4BW363 ZB4BW163 ZB4BW463

 NUMBER & 
TYPE OF 
POSITION

2 - STAY PUT
2 - SPRING 

RETURN FROM 
RIGHT TO LEFT

3 - STAY PUT
3 - SPRING 
RETURN TO 

CENTRE

3 - SPRING 
RETURN FROM 

LEFT TO CENTRE

3 - SPRING 
RETURN FROM 

RIGHT TO CENTRE

White ZB4BK1213 ZB4BK1413 ZB4BK1313 ZB4BK1513 ZB4BK1713 ZB4BK1813

Green ZB4BK1233 ZB4BK1433 ZB4BK1333 ZB4BK1533 ZB4BK1733 ZB4BK1833

Red ZB4BK1243 ZB4BK1443 ZB4BK1343 ZB4BK1543 ZB4BK1743 ZB4BK1843

Orange ZB4BK1253 ZB4BK1453 ZB4BK1353 ZB4BK1553 ZB4BK1753 ZB4BK1853

Blue ZB4BK1263 ZB4BK1463 ZB4BK1363 ZB4BK1563 ZB4BK1763 ZB4BK1863

FLUSH PROJECTING E-STOP Ø40 
MUSHROOM PUSH-PULL

ZB4BH013 ZB4BH13 -

ZB4BH033 ZB4BH33 -

ZB4BH043 ZB4BH43 ZB4BW643

ZB4BH053 ZB4BH53 -

ZB4BH063 ZB4BH63 -

LENS COLOUR 24V AC/DC 48..120V AC 230..240V AC

White XB4BVB1 XB4BVG1 XB4BVM1

Green XB4BVB3 XB4BVG3 XB4BVM3

Red XB4BVB4 XB4BVG4 XB4BVM4

Yellow/Orange XB4BVB5 XB4BVG5 XB4BVM5

Blue XB4BVB6 XB4BVG6 XB4BVM6

TYPE OF 
HEAD REF.

FLUSH ZBPA

PROJECTING ZBP0

FLUSH OR 
PROJECTING IN 
FOOD INDUSTRY 

APPLICATION

ZBP0A
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Select a Push Button Body Kit 
or Pilot Light Body Kit

PUSH BUTTON BODIES

PILOT LIGHT BODIES

ADDITIONAL CONTACT BLOCKS

OR

PILOT LIGHT 
BODY KITS

DC supply 
AC supply via  
Integral Transformer

PUSH 
BUTTON 
BODY KITS

DC supply  
AC supply via  
Integral Transformer

Need more 
functionality 
or protection 
accessories? 
No problem: simply add 
contact block or boot to
suits your requirement.

You can add more 
contact blocks to 
Pre-assembled Body Kits

CLEAR SINGLE 
BOOTS (OPTIONAL)
(For use with circular 
head push button)

8

LIGHT SOURCE SUPPLY VOLTAGE TYPE OF CONTACT REF.

DC SUPPLY 
(Bulb NOT Included)

≤ 250V

1N/O ZB4BW061

1N/C ZB4BW062

2N/O ZB4BW063

1N/O + 1N/C ZB4BW065

AC SUPPLY, 
VIA INTEGRAL 

TRANSFORMER 
1.2VA, 6V SEC 

(Bulb Included)

 ~ 110..120V  
50/60HZ

1N/O ZB4BW031

1N/O + 1N/C ZB4BW035

~ 230V 50Hz 1N/O ZB4BW041

~ 220..240V 60Hz 1N/O + 1N/C ZB4BW045

~ 400v 50Hz
1N/O ZB4BW051

1N/O + 1N/C ZB4BW055

DESCRIPTION CONTACT 
RATING

TYPE OF 
CONTACT REF.

SINGLE CONTACT 
BLOCK

3A 250VAC, 
0.55A 125VDC

1N/O ZBE101

1N/C ZBE102

DOUBLE CONTACT 
BLOCK

3A 250VAC, 
0.55A 125VDC

2N/O ZBE203

2N/C ZBE204

1N/O + 1N/C ZBE205

SPECIAL CONTACT 
BLOCK 

(for low power switching)
0.1A 24VDC

1N/O ZBE1016

1N/C ZBE1026

TYPE OF 
HEAD REF.

FLUSH ZBPA

PROJECTING ZBP0

FLUSH OR 
PROJECTING IN 
FOOD INDUSTRY 

APPLICATION

ZBP0A

Metal Body with BA9 Bulb Illuminati

LIGHT SOURCE SUPPLY VOLTAGE REF.

DC SUPPLY 
(Bulb NOT Included)

≤ 250V ZB4BV6

AC SUPPLY, VIA 
INTEGRAL 

TRANSFORMER 
1.2VA, 6V SEC

(Bulb Included)

~ 110..120V 50/60HZ ZB4BV3

~ 230..240 50/60Hz ZB4BV4

~ 400V 50Hz ZB4BV5

~ 440..480V 60Hz ZB4BV8
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Now select either a Push Button 
or Pilot Light Head

PUSH BUTTON - SPRING RETURN

PILOT LIGHT 

OR

PUSH 
BUTTONS

Illuminated for  
BA9s Bulb  
  

BA9 BULB
Incandescent 
2.4W max. 

PILOT 
LIGHTS

Illuminated for  
BA9s Bulb

BA9 BULB SELECTION 

BA9 BULB 
Required for DC supply 
body kits.

If you have selected the 
direct supply option for either 
the push button or pilot 
light body kits, select a BA9 
incandescent bulb supply 
voltage that best suited for 
the job.

9

COLOUR FLUSH PROJECTING

White ZB4BW31 ZB4BW11

Green ZB4BW33 ZB4BW13

Red ZB4BW34 ZB4BW14

Orange ZB4BW35 ZB4BW15

Blue ZB4BW36 ZB4BW16

SUPPLY VOLTAGE REF.

6V AC/DC DL1CB006

12V AC/DC DL1CE012

24V AC/DC DL1CE024

48V AC/DC DL1CE048

130V AC/DC DL1CE130

COLOUR REF.

White ZB4BV01

Green ZB4BV03

Red ZB4BV04

Orange ZB4BV05

Blue ZB4BV06
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Plastic Body with no illumination

Select a Pre-assembled body kit,
then additional accessories if required

COMPLETE PUSH BUTTON 
OR SELECTOR SWITCH

OR A SINGLE STEP 
for complete push button and selector switch 
selection...   

  Flush push button:  
Head (spring return, 
unmarked) + Plastic 
Collar + Contact Block

Selector Switch: 
Head (2 position, stay put, 
standard handle) + Plastic 
Collar + Contact Block 

PLASTIC COLLAR + CONTACT BLOCK

ADDITIONAL CONTACT BLOCKS (OPTIONAL)

PRE- 
ASSEMBLED 
BODY KITS
Each kit includes: 

Plastic collar 
Contact block  

Need more 
functionality? 
No problem: simply add 
more contact blocks to 
suit your requirement.

You can add more 
contact blocks to 
Pre-assembled Body Kits

CLEAR SINGLE 
BOOTS (OPTIONAL)
(For use with circular 
head push button)

10

COLOUR FLUSH PUSH BUTTON SELECTOR SWITCH

Black MXB5AA21 -

Green MXB5AA31 -

Red MXB5AA42 -

Blue  MXB5AA61 -

STAY PUT, 2-POS - MXB5AD21

STAY PUT, 3-POS - MXB5AD33

DESCRIPTION CONTACT RATING TYPE OF CONTACT REF.

SINGLE 
CONTACT BLOCK

3A 250VAC, 
0.55A 125VDC

1N/O ZBE101

1N/C ZBE102

DOUBLE 
CONTACT BLOCK

3A 250VAC, 
0.55A 125VDC

2N/O ZBE203

2N/C ZBE204

1N/O + 1N/C ZBE205

SPECIAL 
CONTACT BLOCK 

(for low power switching)
0.1A 24VDC

1N/O ZBE1016

1N/C ZBE1026

DESCRIPTION TYPE OF CONTACT REF.

PLASTIC 
COLLAR 

+ 
CONTACT 

BLOCK

1N/O ZB5BZ101

1N/C ZB5BZ102

2N/O ZB5BZ103

2N/C ZB5BZ104

1N/O + 1N/C ZB5BZ105

TYPE OF 
HEAD REF.

FLUSH ZBPA

PROJECTING ZBP0

FLUSH OR 
PROJECTING IN 
FOOD INDUSTRY 

APPLICATION

ZBP0A

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 387 of 747



Now select either a Push Button, 
Selector/Key Switch or Emergency 
Stop Head

PUSH BUTTON 
SPRING RETURN - UNMARKED

MUSHROOM HEAD FOR LATCHING PUSH BUTTON

PUSH BUTTON 
SPRING RETURN - MARKED

OR

OR

PUSH 
BUTTONS

Spring Return 
Available in Marked  
and Unmarked

MUSHROOM 
HEAD PUSH 
BUTTON

Available in RED ONLY 
Latching Head 

SELECTOR, 
KEY & 
TOGGLE 
SWITCHES

Selector Switches  
(available in Standard 
and Long handle)

Key Switches 
Toggle Switches 

SELECTOR / KEY SWITCHES /TOGGLE SWITCHES

11

 NUMBER & 
TYPE OF 
POSITION

2 - STAY PUT
2 - SPRING 

RETURN FROM 
RIGHT TO LEFT

3 - STAY PUT
3 - SPRING 

RETURN 
TO CENTRE

3 - SPRING 
RETURN FROM 

LEFT TO CENTRE

3 - SPRING 
RETURN FROM 

RIGHT TO CENTRE

Selector Switch
STD HANDLE

ZB5AD2 ZB5AD4 ZB5AD3 ZB5AD5 ZB5AD7 ZB5AD8

Selector Switch 
LONG HANDLE

ZB5AJ2 ZB5AJ4 ZB5AJ3 ZB5AJ5 ZB5AJ7 ZB5AJ8

Key Switch 
(nº455) 

key 
withdrawal position.

ZB5AG2

 ZB5AG4
ZB5AG6

ZB5AG0

ZB5AG3
ZB5AG7 ZB5AG1

ZB5AG8

ZB5AG08

Toggle Switch
BLK LEVER

ZB5AD28 ZB5AD48 - - - -

COLOUR FLUSH PROJECTING MUSHROOM 
Ø40mm

BOOTED 
(COLOURED)

DOUBLE 
HEADED

White ZB5AA1 ZB5AL1 - ZB5AP1S -

Black ZB5AA2 ZB5AL2 ZB5AC2 ZB5AP2S -

Green ZB5AA3 ZB5AL3 ZB5AC3 ZB5AP3S
ZB5AL9434

Red ZB5AA4 ZB5AL4 ZB5AC4 ZB5AP4S

Yellow ZB5AA5 ZB5AL5 ZB5AC5 ZB5AP5S -

Blue ZB5AA6 ZB5AL6 ZB5AC6 ZB5AP6S -

TYPE MARKING TEXT REF.

FLUSH

START ZB5AA333

STOP ZB5AA434

UP ZB5AA343

DOWN ZB5AA344

↑ ZB5AA334

↑ ZB5AA335

DOUBLE 
HEADED

↑
ZB5AL9434

O

DIAMETER TURN TO  RELEASE PUSH-PULL KEY RELEASE

30mm ZB5AS44 - -

40mm ZB5AS54 ZB5AT4 ZB5AS14

40mm (Trigger Action) ZB5AS844 - ZB5AS944

60mm ZB5AS64 ZB5AX4 ZB5AS24
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Select a Pre-assembled Body Kit 
or Customise your own Body Kit

Plastic Body with LED Illumination

PLASTIC COLLAR + LED LIGHT SOURCE + CONTACT BLOCK

OR

CUSTOM 
BODY KITS
Select the components 
you need to suit your 
specifi cation:

Greater fl exibility 

PRE-
ASSEMBLED 
BODY KITS
Each kit includes: 

Plastic collar 
LED light source 
Contact block  

You can add more 
contact blocks to 
Pre-assembled Body Kits

Need more 
functionality? 
No problem: simply add 
more contact blocks to 
suit your requirement.

12

DESCRIPTION SUPPLY VOLTAGE COLOUR 1N/O 1N/C

PLASTIC COLLAR
 + 

CONTACT BLOCK
 + 

LED LIGHT 
SOURCE

24VAC/DC

White ZB5ZW0B11 -

Green ZB5AW0B31 -

Red - ZB5AW0B42

Orange ZB5AW0B51 -

Blue ZB5AW0B61 -

48..120VAC

White ZB5AW0G11 -

Green ZB5AW0G31

Red - ZB5AW0G42

Orange ZB5AW0G51 -

Blue ZB5AW0G61 -

230..240VAC

White ZB5AW0M11 -

Green ZB5AW0M31 -

Red - ZB5AW0M42

Orange ZB5AW0M51 -

Blue ZB5AW0M61 -

PLASTIC COLLAR

LED LIGHT SOURCES CONTACT BLOCKSSOURCES

++ ++
BLOCKS

FOR USE WITH REF.

ELECTRICAL 
BLOCKS

(Contact or Light)
ZB5AZ009                      

SUPPLY 12V 
AC/DC

24V 
AC/DC 

24-120V 
AC/DC

48-120V 
AC

230-240V 
AC

White ZBVJ1 ZBVB1 ZBVBG1 ZBVG1 ZBVM1

Green ZBVJ3 ZBVB3 ZBVBG3 ZBVG3 ZBVM3

Red ZBVJ4 ZBVB4 ZBVBG4 ZBVG4 ZBVM4

Orange ZBVJ5 ZBVG5 ZBVBG5 ZBVG5 ZBVM5

Blue ZBVJ6 ZBVB6 ZBVBG6 ZBVG6 ZBVM6

DESC. CONTACT 
RATING

TYPE OF 
CONTACT  REF.

SINGLE 
CONTACT 

BLOCK

3A 250VAC, 
0.55A 

125VDC

1N/O ZBE101

1N/C ZBE102

 DOUBLE 
CONTACT 

BLOCK

3A 250VAC, 
0.55A 

125VDC

2N/O ZBE203

2N/C ZBE204

1N/O + 1N/C ZBE205

SPECIAL 
CONTACT

BLOCK 
(for low power 

switching)

0.1A 
24VDC

1N/O ZBE1016

1N/C ZBE1026
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Now select either a Push Button, 
Selector Switch or Pilot Light Head

PUSH BUTTON - SPRING RETURN

SELECTOR SWITCHES

PUSH BUTTON - LATCHING

PILOT LIGHT - HEAD ONLY

OR

OR

PUSH 
BUTTONS
Available in: 

Spring Return  
Latching 

PILOT 
LIGHTS

SELECTOR 
SWITCHES

Standard handle 

CLEAR SINGLE 
BOOTS (OPTIONAL)
(For use with circular 
head push button) FULLY ASSEMBLED PILOT LIGHT: 

PLASTIC COLLAR + LED LIGHT SOURCE + HEAD

OR A SINGLE STEP 
for a complete pilot light selection...

We’ve even got a range of fully-assembled 
pilot lights. Includes the plastic collar + LED 
light source + pilot light head: just add an
     optional contact block to 

suit your requirement.

13

COLOUR REF.

White ZB5AV013

Green ZB5AV033

Red ZB5AV043

Orange ZB5AV053

Blue ZB5AV063

COLOUR FLUSH PROJECTING

White ZB5AW313 ZB5AW113

Green ZB5AW333 ZB5AW133

Red ZB5AW343 ZB5AW143

Orange ZB5AW353 ZB5AW153

Blue ZB5AW363 ZB5AW163

LENS COLOUR 24V AC/DC 48..120V AC 230..240V AC

White XB5AVB1 XB5AVG1 XB5AVM1

Green XB5AVB3 XB5AVG3 XB5AVM3

Red XB5AVB4 XB5AVG4 XB5AVM4

Yellow/Orange XB5AVB5 XB5AVG5 XB5AVM5

Blue XB5AVB6 XB5AVG6 XB5AVM6

 NUMBER & 
TYPE OF 
POSITION

2 - STAY PUT
2 - SPRING 

RETURN FROM 
RIGHT TO LEFT

3 - STAY PUT
3 - SPRING 
RETURN TO 

CENTRE

3 - SPRING 
RETURN FROM 

LEFT TO CENTRE

3 - SPRING 
RETURN FROM 

RIGHT TO CENTRE

White ZB5AK1213 ZB5AK1413 ZB5AK1313 ZB5AK1513 ZB5AK1713 ZB5AK1813

Green ZB5AK1233 ZB5AK1433 ZB5AK1333 ZB5AK1533 ZB5AK1733 ZB5AK1833

Red ZB5AK1243 ZB5AK1443 ZB5AK1343 ZB5AK1543 ZB5AK1743 ZB5AK1843

Orange ZB5AK1253 ZB5AK1453 ZB5AK1353 ZB5AK1553 ZB5AK1753 ZB5AK1853

Blue ZB5AK1263 ZB5AK1463 ZB5AK1363 ZB5AK1563 ZB5AK1763 ZB5AK1863

FLUSH PROJECTING MUSHROOM Ø40mm 
(TURN TO RELEASE)

ZB5AH013 ZB5AH13 ZB5AW713

ZB5AH033 ZB5AH33 ZB5AW733

ZB5AH043 ZB5AH43 ZB5AW743

ZB5AH053 ZB5AH53 ZB5AW753

ZB5AH063 ZB5AH63 ZB5AW763

TYPE OF 
HEAD REF.

FLUSH ZBPA

PROJECTING ZBP0

FLUSH OR 
PROJECTING IN 
FOOD INDUSTRY 

APPLICATION

ZBP0A
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Plastic Body with BA9 Bulb Illuminat

Select a Push Button Body Kit 
or Pilot Light Body Kit

PUSH BUTTON BODIES

PILOT LIGHT BODIES

ADDITIONAL CONTACT BLOCKS

OR

PILOT LIGHT 
BODY KITS

DC supply 
AC supply via  
Integral Transformer

PUSH 
BUTTON 
BODY KITS

DC supply 
AC supply via  
Integral Transformer

You can add more 
contact blocks to 
Pre-assembled Body Kits

Need more 
functionality 
or protection 
accessories? 
No problem: simply add 
contact block or boots to 
suits your requirement.

CLEAR SINGLE 
BOOTS (OPTIONAL)
(For use with circular 
head push button)

14

LIGHT SOURCE SUPPLY VOLTAGE TYPE OF CONTACT REF.

DC SUPPLY 
(BULB NOT INCLUDED)

≤ 250V

1N/O ZB5AW061

1N/C ZB5AW062

2N/O ZB5AW063

1N/O + 1N/C ZB5AW065

AC SUPPLY, 
VIA INTEGRAL 

TRANSFORMER 
1.2VA, 6V SEC 
(BULB INCLUDED)

 ~ 110..120V  
50/60HZ

1N/O ZB5AW031

1N/O + 1N/C ZB5AW035

~ 230V 50Hz 1N/O ZB5AW041

~ 220..240V 60Hz 1N/O + 1N/C ZB5AW045

~ 400v 50Hz
1N/O ZB5AW051

1N/O + 1N/C ZB5AW055

DESCRIPTION CONTACT 
RATING

TYPE OF 
CONTACT REF.

SINGLE CONTACT 
BLOCK

3A 250VAC, 
0.55A 125VDC

1N/O ZBE101

1N/C ZBE102

DOUBLE CONTACT 
BLOCK

3A 250VAC,
0.55A 125VDC

2N/O ZBE203

2N/C ZBE204

1N/O + 1N/C ZBE205

SPECIAL CONTACT 
BLOCK 

(for low power switching)
0.1A 24VDC

1N/O ZBE1016

1N/C ZBE1026

LIGHT SOURCE SUPPLY VOLTAGE REF.

DC SUPPLY 
(BULB NOT INCLUDED)

≤ 250V ZB5AV6

AC SUPPLY, VIA 
INTEGRAL 

TRANSFORMER 
1.2VA, 6V SEC
(BULB INCLUDED)

~ 110..120V 50/60HZ ZB5AV3

~ 230..240 50/60Hz ZB5AV4

~ 400V 50Hz ZB5AV5

~ 440..480V 60Hz ZB5AV8

TYPE OF HEAD REF.

FLUSH ZBPA

PROJECTING ZBP0

FLUSH OR 
PROJECTING IN 
FOOD INDUSTRY 

APPLICATION

ZBP0A
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ion

Now select either a Push Button, 
or Pilot Light Head

PUSH BUTTON - SPRING RETURN

PILOT LIGHT

OR

PUSH 
BUTTONS

Spring Return   
  

BA9 BULB
Incandescent 
2.4W max. 

PILOT 
LIGHTS

Illuminated for  
BA9s Bulb

BA9 BULB SELECTION

15

COLOUR FLUSH PROJECTING

White ZB5AW31 ZB5AW11

Green ZB5AW33 ZB5AW13

Red ZB5AW34 ZB5AW14

Orange ZB5AW35 ZB5AW15

Blue ZB5AW36 ZB5AW16

SUPPLY VOLTAGE REF.

6V AC/DC DL1CB006

12V AC/DC DL1CE012

24V AC/DC DL1CE024

48V AC/DC DL1CE048

130V AC/DC DL1CE130

COLOUR REF.

White ZB5AV01

Green ZB5AV03

Red ZB5AV04

Orange ZB5AV05

Blue ZB5AV06

BA9 BULB 
Required for DC supply 
body kits.

If you have selected the 
direct supply option for either 
the push button or pilot 
light body kits, select a BA9 
incandescent bulb supply 
voltage that best suited for 
the job.
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Customer Service
Tel : 1300 369 233
Fax: 1300 369 288
Email: help@au.schneider-electric.com

www.schneider-electric.com.au

Schneider Electric (Australia) Pty Limited

Head Offi ce

Postal Address:
Locked Bag 5500
Baulkham Hills
Business Centre
NSW 2153 Australia Information given in this publication was accurate at the time of printing.
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IME Metering systems

Specifications
■ 7 digit - 5 whole numbers + 2 decimal numbers numerator
■ Rated burden approx. 3VA
■ Operating temperature range 0 - 50ºC
■ Front frame with flange for 50mm circular cut-out

on RQ48.0 models
■ Faston terminals, fork lug or 2 x 4mm2 wire termination

on RQ48.0 models
■ Self-extinguishing housing
■ IP 52 rated front panel - IP 20 housing - IP 00 terminals

Hour run meters

Analogue meters

RQ48.0 240 V AC

RQ/90° RQ/90° AQ/240°

RQ72-96RQ48

Cat. No.
■ RQ48.0_
■ RQ72.0_
■ RQ96.0_

Operating voltages:
24 V AC, 110 V AC, 240 V AC, 415 V AC.

RQ48

RQ72

RQ96 

A

48 x 48

72 x 72

96 x 96 

B

44.5 x 44.5

66.5 x 66.5

91 x 91 

C

40

44

44 

E

45

68

92

D

22

12

12 

Weight (g)

100

150

210

Overall dimensions (mm) and weight – RQ/90° and AQ/240° Instruments
Cat. No.
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IME Metering systems

Specifications
■ Accuracy class 1.5
■ RMS Measurement
■ 600 V operational voltage
■ Nominal 5 x In overscale
■ Frequency 45 - 65Hz
■ Rated Burden 1.1VA
■ Operating temperature range 0 - 50ºC
■ Overload protection 10 x In for 10 sec.
■ Suitable for mounting on ferromagnetic materials
■ Self-extinguishing housing
■ IP 52 rated front panel - IP 20 housing - IP 00 terminals

AC moving iron ammeters - 90° instruments (RQ type)

Analogue meters
Direct connect with 5 x over-scale

Current measurement ranges: 
0-1 A, 0-2.5 A, 0-5 A, 0-10 A, 0-15 A, 0-20 A, 0-25 A, 0-30 A.

RQ72E AAC 50A

RQ48

RQ72

RQ96

RQ144

A

48 x 48

72 x 72

96 x 96

144 x 144

B

44.5 x 44.5

66.5 x 66.5

91 x 91

137 x 137

C

40

44

44

53.5

E

45

68

92

138

D

22

12

12

12

Weight (g)

100

150

210

450

Overall dimensions (mm) and weight – RQ/90° and AQ/240° Instruments
Cat. No.

RQ/90° RQ/90° AQ/240°

RQ72-144RQ48

Cat. No.
■ RQ48E AAC_A
■ RQ72E AAC_A
■ RQ96E AAC_A
■ RQ144E AAC_A

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 395 of 747



                                   
 

 
 

FAIRFIELD WATER RECLAMATION PLANT MOTOR 
CONTROL CENTRE 

 
 

SELECTOR SWITCH 
 

 

1. SELECTOR SWITCH TECHNICAL DETAILS 
 
 
 
 
 

 
 
 

 
 

 
 
 
 

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 396 of 747



Catalog 100
CL Switches 10 A-20 A
C, CA, CAD Switches 10 A-315 A
L Switches 350 A-2400 A

f KRAUS & NAIMER
BLUE  LINE  SWITCHGEAR

SINCE 1907www.krausnaimer.com
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KRAUS & NAIMER
The development of the Blue Line rotary switch, contactor and

motor starter product ranges is based on more than seventy-five

years experience by Kraus & Naimer in the design and manufac-

ture of electrical switchgear. Kraus & Naimer pioneered the

introduction of the cam operated rotary switch and continues to 

be recognized as the world leader in that product field.

BLUE LINE

Blue Line products are protected by numerous patents through-

out the industrial world. They are built to national and interna-

tional standards and designed to withstand adverse tempera-

tures and climates.

Blue Line products are accepted and universally recognized for

their quality and workmanship. They are supported by a world-

wide sales and service organization.

The Kraus & Naimer Registered Trademark

f
WORLDWIDE SYMBOL

FOR QUALITY SWITCHGEAR
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Disconnectors and Main Switches acc. to IEC 60947-3 see Catalog 500
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2

Construction Data

The load switches of the C, CA, CAD and CL-series offer a solution for
most cam switch applications. Different contact designs, contact materials
and terminals allow for their use as control switches, instrumentation
switches and motor control switches, as well as in electronic circuitry
and in aggressive environments according to IEC 60947-3 and
VDE 0660 part 107.

The stage is the basis for all switches and can be supplied with a maxi-
mum of 2 contacts. The terminals are accessible from the side. CA and
CAD switches are supplied with open terminals to facilitate wiring and
are protected against accidental finger contact according to EN 50274,
VDE 0660 part 514 and BGV A2. Captive plus-minus terminal screws
and integrated screwdriver guides also reduce wiring.

The switches of the new CL-series are supplied with IDC terminals
(Insulation Displacement Connection) instead of the conventional screw
type terminals. The stripping or preparation of the insulation is no longer
required. Eliminate errors due to i.e., stripped end of the conductor too
long or too short, incorrect sleeves used, sleeves crimped incorrectly or
wrong crimping tool is used, terminal screws not tightened properly etc.
The CL switches reduce installation time by 60 %-70 % compared to the
screw type terminals. This translates to significant cost savings. For
connecting 2 conductors to a terminal an additional screw terminal with
plus-minus screw is available.

If a positive manual operation or a higher DC rating is required, many of
these switches can be fitted with a snap action latching mechanism -
suffix „S“ - to the switch type.

The cam-operated switches L350-L2000 are continuous current rated
for off-load switching. They may be used to switch resistive or low
inductive loads.

Special Contact Systems

CA4/CA4-1 CAD11/CAD12

High contact reliability by multiple
cross-point contacts, electronic com-
patible, CA4 with 1 µ and CA4-1 with
35 µ gold plating.

H-bridge with „cross-wire“ contact
system, high contact reliability also at
lower voltages. CAD11 with gold-plated
contacts, CAD12 with silver contact.

Above illustrates the standard terminal
positions.

L Switches

C Switches

CA and CAD Switches

CL Switches

Type

CA4, CA4-1
CL4
CA10-CA25
CA10S-CA25S
CAD11, CAD12
CL10
CA10B-CA25B
C26, C32, C42 
C26S, C32S, C42S
C43, C80, C125
C315
L350/51, L630/31,
L1000/01, L1250/51
L400, L600, L800,
L1200, L1600, L2000

S00
S00
S0
S0
S0
S0
S1
S1
S1
S2
S3
S2

S3

9
8
12

on request
12
10
12
12

on request
12
12
12

12

30°, 45°, 60°, 90°
30°, 45°, 60°, 90°
30°, 45°, 60°, 90°

60°
30°, 45°, 60°, 90°
30°, 45°, 60°, 90°
30°, 45°, 60°, 90°

20°, 30°, 45°, 60°, 90°
60°

20°, 30°, 45°, 60°, 90°
20°, 30°, 45°, 60°, 90°

30°, 45°, 60°, 90°

30°, 45°, 60°, 90°

Size Possible Switching
Angles

Max. No. of
Stages
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3

Nominal Ratings

1Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems
on request. 2Ambient temperature 35 °C max. 3Additional switch functions on request.

S00

S0

S1

S2

S3

Insulation
Voltage1

Ui
V

440
440
440

690
690
690
690
600
600
690

690
690
690
690
690
690
690

690
690
690
690
690
690
690
690
690
690
690

690
1000
690
690
690
690
690
690

Thermal
Current
Iu/Ith
A

10
10
10

20
20
25
32
6
6
20

20
20
25
32
32
50
63

63
115
150
350
350
6302

6302

10002

10002

12502

12502

315
315
500
8002

11002

14502

19002

24002

Motor Rating
3 x 380 V-440 V
AC-23 AC-3
kW kW

3 2,2
3 2,2
3 2,2

7,5 5,5
7,5 5,5
11 7,5
15 11
- -
- -
7,5 5,5

7,5 5,5
7,5 5,5
11 7,5
15 11
15 11
22 15
30 18,5

30 18,5
45 30
75 37
90 37
90 37
90 37
90 37
90 37
90 37
90 37
90 37

132 55
132 55
132 55
132 55
132 55
132 55
132 55
132 55

   88
3.46˝sq

   64
2.52˝sq

   48
1.89˝sq

   130
5.12˝sq

Switch Size Type

CA4
CA4-1
CL4

CA10
CA11
CA20
CA25
CAD11
CAD12
CL10

CA10B
CA11B
CA20B
CA25B
C26
C32
C42

C43
C80
C125
L350
L351
L630
L631
L1000
L1001
L1250
L1251

C315
C3163

L400
L600
L800
L1200
L1600
L2000

According to IEC 60947-3/VDE 0660 part 107

For further technical details, refer to pages 40-43.
To furnish with gold contacts and quick connects see page 4.

   30
1.18˝sq
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4
1Technical data on request.

How to order
Disconnectors and Main Switches according to IEC 60947-3 see Catalog 500

Three types of data (shown below) are required for ordering Blue Line cam-operated switches. Code numbers for ordering are
shown in this catalog.

1. Type of Switch

The type of switch required may be
easily selected by referring to the table
on page 3 which shows the thermal
current, power rating and dimensions
of each switch. For further technical
details, refer to pages 40-43. Variations
of contacts and terminals are shown
below.

2. Switch Function

The code numbers for standard switches
shown on pages 6-28 indicate the switch
function, escutcheon plate, handle and
any optional extras.

Additional coding to modify type and
color of handle and escutcheon plate is
explained below.

3. Type of Mounting

Types of mounting are shown on pages
29-35. Catalog 101 describes enclosures
and optional extras.

Specify the mounting code to indicate
required mounting.

CA10 A202-600 VE

Modification of Switches

The part number for switch function and options may be modified in cases where items are required other than standard. The
modification may involve the escutcheon plate inscription, color combination of escutcheon plate and handle, type of escutcheon
plate and handle or the optional extra.

Switch Size

S0, S1, S2, S3

S0, S1, S2, S3

S00, S0, S1, S2, S3

S00, S0, S1, S2, S3

Dash
Number

-100

-500

-600

-700

Escutcheon
Plate Frame

electro-gray

electro-gray

black

black

Handle

electro-gray

electro-gray

black

black

Escutcheon
Plate Backing

brushed alu

black

brushed alu

black

Escutcheon
Plate Lettering

black

mat silver

black

mat silver

Type of Switch

Extending the switch type coding the following combinations will define:

Amendment Definition For switch types

-1 with gold contacts1 CA10, CA11, CA10B, CA11B
-4 with quick connects CA4
B S0 switches with latching mechanism size S1 CA10, CA11, CA20, CA25, CAD12
C S1 switches with latching mechanism size S2 C26, C32
L with lockout-relay w/o manual release for std. sw. CA10, C26, C32, C42
M with lockout-relay with manual release for std. sw. C26, C32, C42
X with power failure release CA10, CA11, CA20, CA25, CAD12, C26,

C32, C42
Y with power failure release and trip-free release CA10, CA11, CA20
S with snap action CA10, CA11, CA20, CA25, C26, C32,

C42 with 60° switching
R with spring return latching mechanism CA10

Example: Coding for switch type CA10 with gold contacts is CA10-1.

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 402 of 747



5

How to order

Example: The complete coding for switch type CA10 with a 3 pole ON/OFF switch function with electro-gray escutcheon plate
frame, square escutcheon plate without lettering, brushed aluminum plate backing and electro-gray handle reads as follows:  
CA10 A202-103 E.

Handles, Escutcheon Plates and Optional Extras

The handles for standard switches shown on pages 6-28 are suitable for mounting units with four hole mounting. Alternative
types of handles available are illustrated on pages 29-35.
When a handle, escutcheon plate or optional extra is required but not covered by the dash number, the code number for the
selected component should be entered separately. A comprehensive range of available standard escutcheon plates is illustrated
on pages 36 and 37. Non-standard or special escutcheon plate engravings are available at extra cost.
The large number of optional extras and enclosures is covered in Catalog 101.

Switch Size

Blue Line switches are available in sizes S00, S0, S1, S2 and S3. These size codes indicate the dimensions of the mounting, the
escutcheon plate and the handle, as well as the size of optional devices and enclosures.
Page 3 lists these sizes and the various switch types they include.

Ordering of Special Switches and Escutcheon Plates

When ordering special switches and escutcheon
plates it is advisable to use our order form, as
illustrated. The customer’s requirements are
shown in blue as an example.

For technical reasons, it may not be possible to
follow the sequence of contacts requested by
the customer. The final contact development
which is sent with every switch will show the
customer’s original terminal markings.

Order forms are available on request.

0330
300

270

240
210 180 150

120

90

60
30

117 9531 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

ESCUTCHEON PLATE

POSITIONS

:

H
A

N
D

LE

::

M
O

U
N

T
IN

G

O
P

T
IO

N
A

L�
E

X
T

R
A

S
: :

F
IR

M

D
A

T
E

::
S

IG
N

E
D

:

S
W

IT
C

H
-�

T
Y

P
E

E
S

C
U

T
C

H
E

O
N

�
P

LA
T

E

Modification of Switches

Color combinations of escutcheon plate and handle

The standard switch consists of a transparent escutcheon plate with brushed aluminum backing and black inscription. The
escutcheon plate frame is black as well as the handle. Page 4 shows further color combinations of escutcheon plate and handle
which are available. The appropriate dash number must be substituted in the switch function coding to specify other color
combinations as required.

Example: The complete coding for switch type CA10 with a 3 pole ON/OFF switch function, electro-gray handle and electro-gray
escutcheon plate frame with brushed aluminum backing and black inscription which reads 0-1 is as follows: CA10 A202-100 E.

The following is a list of special programs for escutcheon plate and handle combinations. They may be obtained by specifying
any one of the following two (2) digit dash numbers as a part of the overall dash number. It is still necessary to prefix these two
digit numbers with the first digit which represents the color combination desired.

Special programs for escutcheon plate and handle combinations

C
A

20

1 2 3 4 5 7 9

x

G
001

V
E

M
004 /02 1A

0 60

MOTOR 1

O

H

A

O

H

A

R K S

x

x

x x

x

x x

x

x x

-000 = without escutcheon plate, without handle
- .01 = without escutcheon plate
- .02 = without handle
- .03 = with square escutcheon plate without lettering
- .04 = with rectangular escutcheon plate without lettering
- .05 = with square escutcheon plate without lettering and

without handle
- .06 = with rectangular escutcheon plate without lettering

and without handle
- .07 = standard escutcheon plate, without lettering

on rectangular section
- .08 = with F-handle

- .09 = with P-handle
- .10 = escutcheon plate with frame and fixation ring only

(if using switches with single hole mounting: - .16)
- .11 = without escutcheon plate, but with handle

bearing plate
- .12 = with yellow escutcheon plate backing and

red handle
- .14 = with B-handle
- .16 = escutcheon plate with frame and fixation ring only,

if using switches with single hole mounting
- .17 = standard escutcheon plate and rectangular add-on

escutcheon plate, if using switches with single hole
mounting FT2
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6

Switch Function and Configuration C, CA, CAD, CL Switches

ON/OFF Switches with 60° Switching

1for use in a three phase four-wire system with switched neutral

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26-
CL4 CA25 CA25B C315

CL10

Code Stages Connection Diagram

A200-600
A201-600
A202-600
A202-626
A202-627 

A203-600
A653-600
A341-600
A342-600
A343-600
A344-600
A654-600
A345-600 
A346-600
A347-600
A348-600

A200-620
A201-620
A202-620
A203-620
A653-620
A341-620
A342-620
A343-620
A344-620
A654-620
A345-620 
A346-620
A347-620
A348-620

A200-621
A201-621
A202-621
A203-621
A653-621
A341-621
A342-621

A200-622
A201-622
A202-622
A203-622
A653-622
A341-622
A342-622

A200-623
A201-623
A202-623
A203-623
A653-623
A341-623
A342-623

A200-624
A201-624
A202-624
A203-624
A653-624
A341-624
A342-624

A200-625
A201-625
A202-625
A203-625
A653-625
A341-625
A342-625

1 pole
2 pole
3 pole
3 pole with red handle
3 pole with V850

padlock attachment

4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole
7 pole
8 pole
8 pole 2 pole preclose 6°1

9 pole
10 pole
11 pole
12 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole
7 pole
8 pole
8 pole 2 pole preclose 6°1

9 pole 
10 pole
11 pole
12 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°1

5 pole
6 pole

1
1
2
2
2

2
2
3
3
4
4
4
5
5
6
6

1
1
2
2
2
3
3
4
4
4
5
5
6
6

1
1
2
2
2
3
3

1
1
2
2
2
3
3

1
1
2
2
2
3
3

1
1
2
2
2
3
3

1
1
2
2
2
3
3

I
I
I
I

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
I
K
K

I
I
I
I
I
I
I
I
I
I
I
I
P
P

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
I
K
K

I
I
I
I
I
I
I
I
I
I
I
I
P
P

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

f 0
1

f

ON
OFF

f

ON
OFF

f

TILL
FRÅN

f

TILL
FRÅN

HUVUDBRYTARE

f

TILL
FRÅN

HUVUDBRYTARE

f 0
1

4 pole 1 pole preclose 6°

2

1

4

3

6

5

8

7

8 pole 2 pole preclose 6°

2

1

4

3

6

5

8

7

10

9 11

12

13

14

15

16

1-12 pole

2

1

4

3

6

5

8

7

10

9 11

12

13

14

15

16

17

18

19

20

21 23

22 24
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A100-600
A101-600
A102-600
A103-600

A204-600
A205-600 
A206-600
A207-600

A204-620
A205-620 
A206-620
A207-620 

7

Switch Function and Configuration C, CA, CAD, CL Switches

ON/OFF Switches with 90° Switching

1not available for switch type CA25

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26-
CL4 CA25 CA25B C315

CL10

Code Stages Connection Diagram

A290-600
A291-600
A292-600

A324-600
A293-600 
A327-600

A325-600
A326-600

A290-620
A291-620
A292-620

A324-620
A293-620 
A327-620

A325-620
A326-620

A208-600

A208-620

A386-600

1 pole contacts
2 pole preclose 30°
3 pole

4 pole
4 pole 1 pole preclose 60°
4 pole 3 pole preclose 30°

5 pole contacts
6 pole preclose 30°

1 pole contacts
2 pole preclose 30°
3 pole

4 pole
4 pole 1 pole preclose 60°
4 pole 3 pole preclose 30°

5 pole contacts
6 pole preclose 30°

3 pole 360° rotation

3 pole for foot operation

1
1
2

2
2
2

3
3

1
1
2

2
2
2

3
3

2

2

2

f 1

0

f

OFF

ON

f 0

1

0

1

f

ON

OFF

ON

OFF

ON/OFF Switches with 30° Switching

1 pole
2 pole
3 pole
4 pole

1 pole with spring return
2 pole with spring return
3 pole with spring return
4 pole with spring return

1 pole with spring return
2 pole with spring return
3 pole with spring return
4 pole with spring return

C26-
C42

f 0 1

f OFF ON

f 0 1

1
1
2
2

1
1
2
2

1
1
2
2

1, 2, 3, 4, 5 and 6 pole

4 pole 1 pole preclose 60°

4 pole 3 pole preclose 30°

1-4 pole

1-4 pole

I
I
I

I
I
I

I
I

I
I
I

I
I
I

I
I

I

I

I
I
I

I
I
I

I
I

I
I
I

I
I
I

I
I

I

I

I
I
I

I
I
I

I
I

I
I
I

I
I
I

I
I

I

I

A

I
I
I

I
I
I

I
I

I
I
I

I
I
I

I
I

I

I

A

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I1

I
I
I
I1

I
I
I
I

I
I
I
I

I
I
I

2

1

4

3

6

5

8

7

10

9 11

12

2

1

4

3

6

5

8

7

1

4

3

6

5

8

7

2

2

1

4

3

6

5

2

1

4

3

6

5

2

1

4

3

6

5

8

7

2

1

4

3

6

5

8

7
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8

Switch Function and Configuration C, CA, CAD, CL Switches

Double-throw Switches without „OFF“ 60° Switching

1not available for switch type CA25    2not available for switch type CL4    3for use in a three phase four-wire system with switched neutral
4not available for switch type CL10

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26-
CL4 CA25 CA25B C315

CL10

Code Stages Connection Diagram

A120-600
A121-600
A122-600
A123-600

A295-600
A296-600
A297-600

A295-620
A296-620
A297-620  

A720-600
A721-600
A722-600
A723-600
A973-600

A795-600  

A220-600
A221-600
A222-600
A223-600
A673-600
A369-600 
A370-600 

A371-600
A372-600
A972-600
A373-600
A374-600
A375-600
A376-600 

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°3

5 pole
6 pole

7 pole
8 pole
8 pole 2 pole preclose 6°3

9 pole
10 pole
11 pole
12 pole

Double-throw Switches without „OFF“ with electrically isolated contacts

Double-throw Switches without „OFF“ 30° Switching

1
2
3
4
4
5
6

7
8
8
9
10
11
12

I
I
I
I
I
I
I

I
I
I
I2

I
I
I
I
I
I
I

I
I
I
I
I
I4

I4

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

f
1 2

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°3

1 pole with spring return

1
2
3
4
4

1

I
I
I
I
I

I

I
I
I
I
I

I

I
I
I
I
I

I

I
I
I
I
I

I

f
1 2

f 1 2

1 pole
2 pole
3 pole
4 pole

1 pole with spring return
2 pole with spring return
3 pole with spring return

1 pole with spring return
2 pole with spring return
3 pole with spring return

1
2
3
4

1
2
3

1
2
3

I
I
I

I
I
I

I
I
I
I

I
I
I1

P
P
P1

I
I
I

P
P
P

I
I
I

P
P
P

f 1 2

f 1 2

f OFF ON

1-4 pole 4 pole 1 pole preclose 6°

6 and 7 pole

8 and 9 pole

10 and 11 pole

12 pole

1-4 pole

1 pole with spring return

1-4 pole

1-3 pole

31

2

75

6

119

10

1513

14

51

2

73

4

139

10

1511

12

2117

18

2319

20

2725

26

51

2

73

4

139

10

1511

12

2117

18

2319

20

2925

26

3127

28

3533

34

51

2

73

4

139

10

1511

12

2117

18

2319

20

2925

26

3127

28

3733

34

3935

36

4341

42

51

2

73

4

139

10

1511

12

2117

18

2319

20

2925

26

3127

28

3733

34

4541

42

4743

44

3935

36

31

2

75

6

119

10

1513

14

1

2 4

3 5

6 8

7 9

10 12

11 13

14 16

15

4 pole 1 pole
preclose 6°

1

2 4

3 5

6 8

7 9

10 12

11 13

14 16

15

1

2 4

3

31

2

75

6

119

10

1513

14

1

2

3 5

6

7 9

10

11

8 pole 2 pole preclose 6°

51

2

73

4

139

10

1511

12

2117

18

2319

20

2925

26

3127

28

5 pole

51

2

73

4

139

10

1511

12

1917

18
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9

Switch Function and Configuration C, CA, CAD, CL Switches

Double-throw Switches with Center „OFF“ 60° Switching

1switch type C315 with  K handle    2not available for switch type C315    3for use in a three phase four-wire system with switched neutral

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C80-
CL4 CA25 C43 C315

CL10

Code Stages Connection Diagram

A710-600
A711-600
A712-600
A713-600
A963-600

A714-600
A715-600  

A218-600
A219-600
A299-600
A294-600

A218-620
A219-620 
A299-620
A294-620 

A210-600
A211-600
A212-600
A213-600
A913-600
A361-600
A362-600 
A363-600
A364-600
A664-600

A210-620
A211-620
A212-620
A213-620
A913-620
A361-620
A362-620 
A363-620
A364-620
A664-620

A210-621
A211-621
A212-621

A210-622
A211-622
A212-622

A210-623
A211-623
A212-623

A210-624
A211-624
A212-624
A213-624
A913-624

1
2
3
4
4
5
6
7
8
8

1
2
3
4
4
5
6
7
8
8

1
2
3

1
2
3

1
2
3

1
2
3
4
4

I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
K
K

I
I
I
I
I
I
I
K
K
K

I
I
I

I
I
I

I
I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
K
K

I
I
I
I
I
I
I
K
K
K

I
I
I

I
I
I

I
I
I

I
I
I
I
I

f 0
1 2

f OFF
1 2

f

HAND AUTO
0

f

HAND AUTO
0

f

MAN AUTO
OFF

f

AUTO HAND
OFF

Double-throw Switches with Center „OFF“ 90° Switching

1 pole
2 pole
3 pole
4 pole 1 pole preclose 60°

1 pole
2 pole
3 pole
4 pole 1 pole preclose 60°

f 0

1 2

f OFF

1 2

1
2
3
4

1
2
3
4

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I1

I1

I
I
I1

I1

Double-throw Switches with Center „OFF“ and electrically isolated contacts

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°3

1 pole with spring return
2 pole to center

f 0
1 2

f 01 2

1
2
3
4
4

1
2

I
I
I
I
I

I
I

I
I
I
I
I

I
I

I
I
I
I
I

I
I

I
I
I
I
I

I2

4 pole 1 pole preclose 6°

5 pole

6 and 7 pole

8 pole

1-4 pole

1-4 pole

1 and 2 pole

13

2

57

6

911

10

1315

14

1-4 pole

13

2

57

6

911

10

1315

14

15

2

37

4

913

10

1115

12

1719

18

15

2

37

4

913

10

1115

12

1721

18

1923

20

2527

26

15

2

37

4

913

10

1115

12

1721

18

1923

20

2529

26

2731

28

8 pole 2 pole preclose 6°

15

2

37

4

913

10

1115

12

1721

18

1923

20

2529

26

2731

28

31

2

75

6

119

10

1513

14

3

4

1

2

7

8

5

6

11

12

9

10

15

16

13

14

1

2

3

4

5

6

7

8

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°3

5 pole
6 pole
7 pole
8 pole
8 pole 2 pole preclose 6°3

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°3

5 pole
6 pole
7 pole
8 pole
8 pole 2 pole preclose 6°3

1 pole
2 pole
3 pole

1 pole
2 pole
3 pole

1 pole
2 pole
3 pole

1 pole
2 pole
3 pole
4 pole
4 pole 1 pole preclose 6°3

4 pole 1 pole
preclose 6°

3

4

1

2

7

8

5

6

11

12

9

10

15

16

13

14
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10

Switch Function and Configuration C, CA, CAD, CL Switches

Double-throw Switches with Spring Return to Center

1not available for switch type CA25    2not available for switch type C315    3available only up to switch type C43    4available only for switch type C43

A214-600
A215-600
A216-600

A214-620 
A215-620 
A216-620

A320-600
A321-600
A322-600

A320-621
A321-621
A322-621

1 pole with spring return
2 pole to center
3 pole

1 pole
2 pole
3 pole

1 pole with spring return
2 pole from left to center
3 pole

1 pole
2 pole
3 pole

1
2
3

1
2
3

1
2
3

1
2
3

f 01 2

f OFF1 2

f 0
PROV DRIFT

f 01
2

General Application Switches

A310-600
A312-600
A314-600

A310-620
A312-620
A314-620  

A311-600
A313-600
A315-600

A311-620
A313-620
A315-620

A330-600
A331-600
A332-600

A330-620
A331-620
A332-620

A339-600

A339-620

1 pole 2 Gang
2 pole Switching sequence:
3 pole 0, A, A+B

1 pole
2 pole
3 pole

1 pole 3 Gang
2 pole Switching sequence:
3 pole 0, A, A+B, A+B+C

1 pole
2 pole
3 pole

1 pole 2 Gang
2 pole Series switching
3 pole Switching sequence:

0, A, B, A+B

1 pole
2 pole
3 pole

2 pole 2 Gang
Series-parallel
Switching

Switching sequence:
0, A+B series, A,
A+B parallel

1
2
3

1
2
3

2
3
5

2
3
5

1
2
3

1
2
3

2

2

f
1

0

2

f
1

OFF

2

f 32
1

0

f 32
1

OFF

f 32
1

0

f 32
1

OFF

f 32
1

0

f 32
1

OFF

1-3 pole

1-3 pole

1 pole 2 pole

3 pole

1 pole 2 pole

3 pole

1 pole 2 pole

3 pole

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26-
CL4 CA25 CA25B C315

CL10

Code Stages Connection Diagram

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I1

P
P
P1

I
I
I1

I
I
I1

I
I
I

P
P
P

I
I
I

I
I
I

I2

I3

I4

P 2

P 3

P 4

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I

I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I

I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I

I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I

I

1

2

3 5

6

7 9

10

11

3

2

1 7

6

5 11

10

9

L1
N

R
O

2

1 3

A B

1 5 9L1
L2
L3

2 6 10

R
S
T

A

3 7 11

B

1 9 13

A

5 7 17

B

3 15

C

11L1
L2
L3

2 8 14

R
S
T

L1
N

R
O

2 6

A B

1 3

5 7

L1
N

R
O

2

1 3

A B

1 5 9L1
L2
L3

2 6 10

R
S
T

A

3 7 11

B

L1
N

R
O

2 6

A B

1 3

5 7

L1
L2
L3

2 6 4

R
S
T
ON

1

A

5

B

3

C

L1
L2

R
S

2 6

L3

10

T A

1

5

B

3

9

C

7

11

L1
N

R
O

1

2 8

A B

7

6
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11

Switch Function and Configuration C, CA, CAD, CL Switches

Coding Switches/Binary Code

Function Escutch.
Plate

Type/Handle
CA4 CA10
CA4-1 CAD11 CA10B- C26-
CL4 CAD12 CA25B C315

CL10

Code Stages Connection Diagram

A540-600

A541-600

A542-600

A550-600

A551-600

A552-600

A543-600

A545-600

0 - 7
360° rotation

0 - 7 complement
360° rotation

0 - 7 + complement
360° rotation

0 - 9

0 - 9 complement

0 - 9 + complement

0 - 11
360° rotation

0 - 11 + complement
360° rotation

2

2

3

2

2

4

2

4

f 2
1

0

7
6

5

4

3

f 2
1

0

7
6

5

4

3

f 2
1

0

7
6

5

4

3

f 32
1

0

9 8
7
6

5
4

f 32
1

0

9 8
7
6

5
4

f 32
1

0

9 8
7
6

5
4

f 32
1

0
11

10 9 8
7
6

5
4

f 32
1

0
11

10 9 8
7
6

5
4

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

0

1 X

1 2 3 4 5 6 7

X X X
X X X X

X X

2

3 4

5 6

0

1

1 2 3 4 5 6 7

2

3 4

5 6

X X X X
X XX X

X X

0

1

1 2 3 4 5 6 7

2

3 4

5 6

X X X X
X XX X

X X
X XX X
X X XX
X XX X

7 8

9 10

11 12

0

1

1 2 3 4 5 6 7

2

3 4

5 6

X X X X
X XX X

X X

7 8

8 9

X

X X

0

1

1 2 3 4 5 6 7

2

3 4

5 6

7 8

8 9

X X X X X
X X XX X X

X XX X
XX

0

1

1 2 3 4 5 6 7

2

3 4

5 6

X X X X
X XX X

X X

7 8

8 9

X

X

9 10

11
13

15

X

12
14

16

X
XX

X
X

X

X

X
X X

X

X

X
X
X

X
X

0

1

1 2 3 4 5 6 7

2

3 4

5 6

X X X X
X XX X

X X

7 8

8 9

X

X X
X X

X

10 11

0

1

1 2 3 4 5 6 7

2

3 4

5 6

X X X X
X XX X

X X

7 8

8 9

X

9 10

11
13

15

X

12
14

16

X
XX

X
X

X

X

X
X X

X

X

X
X
X

X

X
X X

X
X

X

10 11
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12

Switch Function and Configuration C, CA, CAD, CL Switches

Multi-step Switches without „OFF“

1switch type C315 with  K handle    2not available for switch type CL4    3not available for switch type CA11B    4not available for switch type CL10

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C80-
CL4 CA25 C43 C315

CL10

Code Stages Connection Diagram

A230-600
A250-600
A270-600
A476-600 
A484-600 
A489-600

A231-600
A251-600
A271-600
A477-600 
A485-600 
A490-600

A232-600
A252-600
A272-600
A478-600

A233-600
A253-600
A273-600

A234-600
A254-600
A274-600

A235-600
A255-600
A275-600

A236-600

A237-600

A238-600

A239-600
A639-600

1 pole 3 Step
2 pole
3 pole
4 pole
5 pole
6 pole

1 pole 4 Step
2 pole
3 pole
4 pole
5 pole
6 pole

1 pole 5 Step
2 pole
3 pole
4 pole

1 pole 6 Step
2 pole
3 pole

1 pole 7 Step
2 pole
3 pole

1 pole 8 Step
2 pole
3 pole

1 pole 9 Step

1 pole 10 Step

1 pole 11 Step

1 pole 12 Step
1 pole 360° rotation

2
3
5
6
8
9

2
4
6
8
10
12

3
5
8
10

3
6
9

4
7
11

4
8
12

5

5

6

6
6

f
2

1

3

f
2

1 4

3

f
2

1

5

4

3

f
2

1

6 5

4

3

f 3
2

1

7
6

5

4

f 3
2

1

8
7

6

5

4

f 43
2

1

9
8
7

6
5

f 43
2

1

10 9
8
7

6
5

f 43
2

1

11 10 9
8
7

6
5

f 43
2

1
12

11 10 9
8
7

6
5

1 pole

3 pole

4- and 5 pole

6 pole

2 pole

1-3 pole

4-6 pole

1-4 pole

1 and 2 pole

3 pole

1-3 pole

1-3 pole

I
I
I
I
I
I2

I
I
I
I

I
I
I

I
I
I2

I
I

I

I

I

I

I
I
I
I
I
I

I
I
I
I
I
I4

I
I
I
I

I
I
I

I
I
I4

I
I
I4

I

I

I

I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I

I

I

I

I
I3

I
I
I
K
K
K

I
I
K
K
K
K

I
K
K
K

I
K
K

I
K
K

I
K
K

I

I

I

I1

I1

1
2

53

3
4

117

1
2

95 17

13
14

15

29

25
26

2717

21
18

2319

13
14

15

9
6

11 5

1
2

73

19

1
2

73

9
6

11

13
14

15 17

21
18

235

31

25
26

27 29

33
30

35

9
6

511

1
2

73

1
2

3

75

9
10

11

1513

17
18

19

2321

1
2

3

75

9
10

11

1513

17
18

19

2321

25
26

27

3129

33
34

35

3937

41
42

43

4745

1
2

7

3

95

13
12

19

15

1117

21
22

27

23

2925

33
32

39

35

3137

11

1
2

7

3

95

23

13
14

19

15

2117

35

25
26

31

27

3329

11

15
4

7

3

2319

1721

1
2

13

95

35

31

37
33

29

39

41

30
23

19

25
21

17

27

15

16

11

13

1
2

3

7

9
5

39

35

41
37

33

47
43

45

34
23

19

25
21

17

31
27

29

18
15

11

13

1
2

3

7

9
5

11

15
1713

1
2

3

9

7

5

15 11

19
1713

1
2

3

9

7

5

19 15 11

21
1713

1
2

3

9

7

5

23
19 15 11

21
1713

1
2

3

9

7

5
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Switch Function and Configuration C, CA, CAD, CL Switches

Multi-step Switches without „OFF“ with electrically isolated contacts

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C80-
CL4 CA25 C43 C315

CL10

Code Stages Connection Diagram

A240-600
A260-600
A280-600
A480-600
A486-600
A491-600 

A240-620
A260-620
A280-620
A480-620
A486-620
A491-620

A241-600
A261-600
A281-600
A481-600
A487-600

A241-620
A261-620
A281-620
A481-620
A487-620

A241-621
A261-621

A730-600

A750-600

A731-600

A751-600

1 pole 3 Step

2 pole

1 pole 4 Step

2 pole

2

3

2

4

f
2

1

3

f
2

1 4

3

Multi-step Switches with „OFF“

1 pole 2 Step
2 pole
3 pole
4 pole
5 pole
6 pole

1 pole
2 pole
3 pole
4 pole
5 pole
6 pole

1 pole 3 Step
2 pole
3 pole
4 pole
5 pole

1 pole
2 pole
3 pole
4 pole
5 pole

1 pole
2 pole

f
1

0

2

f
1

OFF

2

f 2
1

0

3

f 2
1

OFF

3

f

AUS

AUF
ZUAUTO

1
2
3
4
5
6

1
2
3
4
5
6

2
3
5
6
8

2
3
5
6
8

2
3

1 pole

2 pole

1 pole

2 pole

1-6 pole

1 and 2 pole

3 pole

4 pole

5 pole

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I

I
I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I

I
I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I

I
I

I
I
I
I
I
K

I
I
I
I
I
K

I
I
I
K
K

I
I
I
K
K

I
I

3

1
42

5

6

5

1
62

7

8 4
3

3

1
42

5

6
9

10

11

12

7

8

1513

14

5

1
62

7

8 4
3

9
10 16 12

11

11

2

31

6

5

10

9 15

14

137

19

18

17 23

22

21

1 3

2

5
9 11

8

7

1 9

2

5
3 11

4

7
13 15

14

17

1 3

2

7
9 11

12

5
13 15

14

19
21 23

24

17

1 9

2

5
3 11

4

7
13 21

14

17
15 23

16

19
25 27

26

29
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Switch Function and Configuration C, CA, CAD, CL Switches

Multi-step Switches with „OFF“

1not available for switch type CL4

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C80-
CL4 CA25 C43 C315

CL10

Code Stages Connection Diagram

A242-600
A262-600
A282-600
A482-600 

A242-620
A262-620
A282-620
A482-620 

A243-600
A263-600
A283-600 

A243-620
A263-620
A283-620

A244-600
A264-600
A284-600 

A244-620
A264-620
A284-620

A245-600
A265-600

A245-620
A265-620

A246-600

A246-620

A247-600

A247-620

A248-600

A248-620

A249-600
A649-600

A249-620
A649-620

1 pole 4 Step
2 pole
3 pole
4 pole

1 pole
2 pole
3 pole
4 pole

1 pole 5 Step
2 pole
3 pole

1 pole
2 pole
3 pole

1 pole 6 Step
2 pole
3 pole

1 pole
2 pole
3 pole

1 pole 7 Step
2 pole

1 pole
2 pole

1 pole 8 Step

1 pole

1 pole 9 Step

1 pole

1 pole 10 Step

1 pole

1 pole 11 Step
1 pole 360° rotation

1 pole
1 pole 360° rotation

2
4
6
8

2
4
6
8

3
5
8

3
5
8

3
6
9

3
6
9

4
7

4
7

4

4

5

5

5

5

6
6

6
6

f 32
1

0

4

f 32
1

OFF

4

f 32
1

0
5

4

f 32
1

OFF
5

4

f 32
1

0 6
5

4

f 32
1

OFF 6
5

4

f 32
1

0
7
6

5
4

f 32
1

OFF
7
6

5
4

f 32
1

0

8
7
6

5
4

f 32
1

OFF

8
7
6

5
4

f 32
1

0

9 8
7
6

5
4

f 32
1

OFF

9 8
7
6

5
4

f 32
1

0

10 9 8
7
6

5
4

f 32
1

OFF

10 9 8
7
6

5
4

f 32
1

0
11

10 9 8
7
6

5
4

f 32
1

OFF
11

10 9 8
7
6

5
4

1-4 pole

1-3 pole

1-3 pole

1 pole 2 pole

I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I1

I
I
I1

I
I

I
I

I

I

I

I

I

I

I

I

I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I

I
I

I

I

I

I

I

I

I

I

I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I

I
I

I

I

I

I

I

I

I

I

I
I
I
K

I
I
I
K

I
I
I

I
I
I

I
I
I

I
I
I

I
I

I
I

I

I

I

I

I

I

I

I

9
151113

2

75 3
1

10

17
231921

18

25
312729

26

13 19
151117

2

35
7

9
1

12

21 27
232925

22

13 19
152117

2
11

35
7

9
1

14
23

25 31
273329

26
35

13 15
11

2

9

3

1

7

15

13
11

2

7

5

3

9
1

11

17

15
13

2

7

5

3

9
1

15 11

19

17
13

2

7

5

3

9
1

19
15 11

21

17
13

2

7

5

3

9
1

17
21 25 23

19

7

15

11

2

5

3

9
1

13

27

14
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Switch Function and Configuration C, CA, CAD, CL Switches

Voltmeter Switches without „OFF“

Function Escutch.
Plate

Type/Handle
CA4
CA4-1 CA10- CAD.. CA10B-
CL4 CA25 CL10 CA25B

Code Stages Connection Diagram

A023-600

A023-620

A025-600

A025-620

3 phase 3 wire

3 phase 3 wire
3 phase to phase and
phase to neutral

2

2

3

3

f RS

TR

ST

f

L3-L1

L1-L2
L2-L3

f RS

TR SO

ROST

TO

f

L3-L1 L2-N

L1-L2
L1-NL2-L3

L3-N

Voltmeter Switches with „OFF“

A002-600

A004-600

A004-620

A004-621

A004-622

A004-623

A004-624

A011-600

2 pole
360° rotation

3 phase 3 wire

1

2

2

2

2

2

2

2

VOLTMETER

f

ON

OFF

ON

OFF

f

0

ST
TRRS

f

OFF

L2L3
L3L1L1L2

VOLTMETER

f

OFF

L2L3
L3L1L1L2

f

OFF

YB
BRRY

VOLTMETER

f

OFF

YB
BRRY

f

0

L2-L3
L3-L1L1-L2

VOLTMETER

f

OFF

2-3
3-11-2

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

S

I

S

S

I

I

I

S

S

I

S

S

I

I

I

S

S

I

S

S

I

I

I

S

2 4

L1
L2
L3

1 7 5

R
S
T V

1 3

L1
L2
L3

10 6 2

R
S
T VN O

12

2 4

L1
N

R
O V

3 1

1 7 5

2 4

L1
L2
L3

R
S
T V

1 5 3

2 6

L1
L2
L3

R
S
T

V
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Switch Function and Configuration C, CA, CAD, CL Switches

Voltmeter Switches with „OFF“

Function Escutch.
Plate

Type/Handle
CA4
CA4-1 CA10- CAD.. CA10B-
CL4 CA25 CL10 CA25B

Code Stages Connection Diagram

A005-600

A005-620

A005-621

A005-622

A005-623

A007-600

A007-620

A007-621

A007-622

A007-623

A007-624

A008-600

A008-620

A008-621

A008-622

3 phase to neutral

3 phase to phase and
3 phase to neutral

2 separate 3 phase
with center „OFF“

2

2

2

2

2

3

3

3

3

3

3

4

4

4

4

f

0

SO
TORO

f

OFF

L2-N
L3-NL1-N

VOLTMETER

f

OFF

L2-N
L3-NL1-N

VOLTMETER

f

OFF

YN
BNRN

f

0

L2-N
L3-NL1-N

f

ST SO

RORS

TR TO

0

f

L2L3 L2-N

OFF
L1-NL1L2

L3L1 L3-N
LL LN

VOLTMETER

f

L2L3 L2-N

OFF
L1-NL1L2

L3L1 L3-N
LL LN

f

YB YN

RNRY

BR BN

OFF

VOLTMETER

f

YB YN

RNRY

BR BN

OFF

f

L2-L3 L2-N

0
L1-NL1-L2

L3-L1 L3-N

f

ST ST

RSRS

TR TR

0

f

L2L3 L2L3

OFF
L1L2L1L2

L3L1 L3L1
1 2

VOLTMETER

f

L2L3 L2L3

OFF
L1L2L1L2

L3L1 L3L1
1 2

f

L2-L3 L2-L3

0
L1-L2L1-L2

L3-L1 L3-L1

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

S

S

I

I

I

S

S

I

I

I

I

S

S

I

I

S

S

I

I

I

S

S

I

I

I

I

S

S

I

I

S

S

I

I

I

S

S

I

I

I

I

S

S

I

2 8

L1
L2
L3

3 1 5

R
S
T VN O

7

1 3

L1
L2
L3

10 6 2

R
S
T V

N O

12

L1
L2
L3

3 15 7

R
S
T

2 10

L1
L2
L3

1 13 5

R
S
T V
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Switch Function and Configuration C, CA, CAD, CL Switches

Voltmeter Switches with „OFF“

1available only up to switch type CA25B    2not available for switch types CL4 and CL10

A010-600

A010-620

A010-621

A010-622

3 phase and
1 phase to neutral

3

3

3

3

I

I

I

I

I

S

S

I

I1

S1

S1

I1

f 0

ST

RORS

TR

f

L2L3

OFF
L1-NL1L2

L3L1

VOLTMETER

f

L2L3

OFF
L1-NL1L2

L3L1

f

L2-L3

0
L1-NL1-L2

L3-L1

Ammeter Switches

A046-600

A046-620

A046-621

A017-600

A059-600

A017-620

A059-620

A048-600

A058-600

A048-620

A058-620

A048-621

A058-621

A048-622

A058-622

A048-623

A058-623

Single pole with one
current transformer

Single pole with 3 current
transformers without „OFF“

Single pole with 3 current
transformers with „OFF“
360° rotation

1

1

1

3

3

3

3

3

3

3

I2

I2

I2

I2

CL4

I2

CL4

I2

CL4

I2

CL4

I2

CL4

I2

CL4

I2

CL4

I2

S2

S2

S2

CL10

S2

CL10

I2

CL10

S2

CL10

I2

CA10
CL10

I2

CL10

S2

CL10

I

S

S

S

S

I

S

I

I

S

I

I

I

f 0

1

f

ON

OFF

AMMETER

f

ON

OFF

AMMETER

f 2

1 3

f 2

1 3

f 0

3

2

1

f OFF

3

2

1

f OFF

B

Y

R

AMMETER

f OFF

B

Y

R

AMMETER

f OFF

3

2

1

4 6

L1
L2
L3

3 5 7

R
S
T VN O

9

1 3

L1

1
2

R

A

4 6

L1

6

R

3

L2 S
L3 T

9 1

A 9 11

L1

1

R

10

L2 S
L3 T

6 2

A

3 9

L1

3

R

4

L2 S
L3 T

10 2

A 9 11

L1

1

R

10

L2 S
L3 T

6 2

A

for A017: for A059:

for A048: for A058:

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C43-
CL4 CA25 C32 C125

CL10

Code Stages Connection Diagram
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Switch Function and Configuration C, CA, CAD, CL Switches

Ammeter Switches

1not available for switch types CL4 and CL10

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C43-
CL4 CA25 C42 C125

CL10

Code Stages Connection Diagram

A021-600

A021-620

A036-600

A056-600

A036-620

A056-620

A037-600

A037-620

A037-621

A019-600

A019-620

A038-600

A038-620

A038-621

A039-600

A039-620

Single pole with 2 current
transformers (3 readings)

Single pole with
4 current transformers

2 pole
2 current transformers

2 pole
3 current transformers

2 pole
4 current transformers

2

2

4

4

3

3

3

5

5

5

5

5

6

6

I

I

I1

CL4

I1

CL4

I

I

I

I

I

I1

I1

I1

I1

I1

S

S

I1

CL10

S1

CL10

I

S

S

S

S

I1

S1

I1

I1

S1

S

S

I

S

I

S

S

S

S

I

S

I

I

S

I

I

I

I

I

I

I

I

AMMETER

f OFF

3

2

1

f OFF

3

2

1

f 1

4

3

2

AMMETER

f 1

4

3

2

f 0

1 2

f OFF

1 2

AMMETER

f OFF

1 2

AMMETER

f 2

1 3

f 2

1 3

f 0

3

2

1

AMMETER

f OFF

3

2

1

AMMETER

f OFF

B

Y

R

f 1

4

3

2

AMMETER

f 1

4

3

2

L1

1

R

6

L2 S
L3 T

2

1 3A

L1

1

R

6

L2 S
L3 T

2

5 3A

L1 R
L2 S
L3 T

1
12 4

N O

10 2

1 5A

L1 R
L2 S
L3 T

1
14 10

N O

6 2

13 15A

1 8

L1 R

6

N O

92 3

A

17

3 6A1
L2 S

10

L3 T

714 13

20A2

8 9A3

L1 R

2 1

L2 S

3

L3 T

819 16

L1 R

1 6

2 9A

L2

15

L3

203 8

L1 R

13 18

2 9A

N

1 6

S
T
O

for CL switches:

for A036: for A056:
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Switch Function and Configuration C, CA, CAD, CL Switches

Volt-ammeter Switches

1not available for switch types CL4 and CL10

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26-
CL4 CA25 CA25B C43

CL10

Code Stages Connection Diagram

A027-600

A057-600

A028-600

A033-600

A035-600

3 phase - phase to phase
3 current

3 phase voltage
3 phase current
4 wire

3 phase voltage
3 phase current
3 wire

6

7

5

5

I1

CL4

I1

I

I

I1

CL10

I1

S

S

I

I

S

S

I

I

S

S

f

L1-L2
PH1

L2-L3
PH2

L3-L1
PH3

L3-L0
OFF

AM-VM SEL SW

f
2

1 4

3

VOLTMETER
AMMETER

f 1

OFF

3

2

VOLTMETER
AMMETER

f 1

OFF

3

2

Control Switches

A174-600

A175-600

A176-600

A183-600

A178-600

A178-620

A177-600

A177-620

Stop switch

Start switch

Stop start switch
single pole

Stop start switch
2 pole

Stop start switch with
spring return from start
to run

Stop start switch with
spring return to run for
2 units

1

1

1

2

1

1

2

2

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

f
STOP

f
START

f
STOP START

f
STOP START

f 1

0

START

f

OFF

RUN
START

f 0
1

START START
2

f OFF
1

START START
2

L1 R
L2 S
L3 T

2
7

N O

5 123 13 21 15

2 12A

16 24V

L1 R
L2 S
L3 T

1
10

N O

6 219 13 21 15

9 11A

14 22V

L1 R
L2 S
L3 T
N O

2618 24 22

2 11A

17 23V

3 815 141 6

9 11*
L1 R
L2 S
L3 T

11
18

N O

1410

A

3V
2 6 4

L1 R
L2 S
L3 T

9
181410

2 6
4

9* 11A

1 3V

1
STOP

2

1START

2

1STOP

2

START

N
L1

0 3

4

R
O

1STOP

2

START
0 3 5

6

7

1 1

2

START

N
L1

0 3

4

R
O

START
5

N
L1

0

R
O

71 2
START

1

2 6 8 4

3

for A027: for A057:

for CL switches:
*19 instead of 11

for CL switches:
*17 instead of 9
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Switch Function and Configuration C, CA, CAD, CL Switches

Control Switches

1Advise the indicator device, described in Catalog 101, page 7.    2not available for switch types CL10, CA25 and CA25B    3incl. slip clutch    

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26
CL4 CA25 CA25B C32

CL10

Code Stages Connection Diagram

A182-600

A182-620

A150-600

Stop start switch with
spring return to run with
contactor interlock
contactors for 2 units

Motor voltage control
switch

2

2

2

f 0
1

START START
2

f OFF
1

START START
2

VOLTAGE
CONTROL

f
RAISE

OFF
LOWER

Control Switches with electrically isolated contacts

A789-600

A791-600

A790-600

A179-600

A179-620

A537-600

Stop start switch
single pole

Stop start switch with
spring return to 1

Stop start switch with
spring return to run for
2 units

Contactor control with
spring return to „OFF“

Circuit breaker control

1

1

2

2

2

2

f
STOP START

f 1

0

START

f 0
1

START START
2

f 01 2

f OFF1 2

CIRCUIT BREAKER
CONTROL

f
TRIP NORMAL

Control and Alarm Switches1

A190-600

A192-600

With slip clutch and
without indicator device

Without indicator device

53

2

I

I

I

I

I

P

I

I

P

I

I

I

I

I

I

I

I

I

I

I

I

I

P

I

I

I

I

I

P

I

I

I

I

I

P

N

L1 R

O

T1

1 2 1

2

START

L2
L3

S
T

START
3 5 7

T2 T3 T4 T5 T6

P 4

1

N

5

+
M

2
6

L S

L S

SERIES
SPLIT
FIELD

1STOP

2

START
3

4

4

1 1

2

START
0 3

START
01 2 1

2

START
3

4

5

6

7

8

N2

L1 R1

O2
1

2

N1
L2

O1
R2

1 2

4

3 5

6

7

8

2

TRIP NORMAL 1

4

3

6

5

8

7

B 2

B 2

B 2 B

P ALARM

16

N N

5 7 3 17 92

ALARM

P
ALARM

3 21 7 5 8

L1
N

R
O

6

N
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Switch Function and Configuration C, CA, CAD, CL Switches

Motor Reversing Switches

1not available for switch type CA25    2not available for switch types C26 and C32    3not available for switch types C42 and C43

Function Escutch.
Plate

Type/Handle
CA4 CAD.. CA..B
CA4-1 CA10- C26- C80-
CL4 CA25 C43 C315

CL10

Code Stages Connection Diagram

A400-600

A400-620

A400-621

A401-600

A401-620

A401-621

A228-600

A228-620

A402-600

2 pole

3 pole

3 pole with spring return
to „OFF“

3 pole for use with
reversing contactors

2

2

2

3

3

3

3

3

4

f 0
1 2

f

FOR REV
OFF

f OFF
1 2

f 0
1 2

f

FOR REV
OFF

f OFF
1 2

f 01 2

f OFF1 2

f 0
1

START START
2

Motor Control Switches

A451-600

A451-620

A457-600

A457-620

2 speed
2 winding
0-A-B s or d

3 speed
2 winding
0-Ad-B s -A ss

3

3

6

6

f 1
0 2

f

OFF 2
1

f 2
1

0

3

f 2
1

OFF

3

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I1

I1

I

I

I

I

I

I

I

I2

I2

I3

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

K

K

1L1
N

2 6

R
O

M

3

1L1
L2

2 6

R
S

M

3

10

L3 T

9

1L1
L2

2 6

R
S

M

3

10

L3 T

9

2
M

7

L1

513

R

L2

S

L3

T

N

O 1 14 10 6 4

L1
L2

2 6

R
S

10

L3 T

1
U1
T1

5
V1
T2

9
W1
T3

3
U2
T4

7
V2
T5

11
W2
T6

L1
L2

2 4

R
S

17

L3 T

1
U1
T7

3
V1
T8

24
W1
T9

14

U

V
T2W

T3

T1

7 9 5 11 20
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Switch Function and Configuration C, CA, CAD, CL Switches

Motor Control Switches

1incl. slip clutch    2not available for switch type CL10

Function Escutch.
Plate

Type/Handle
CA4 CAD..
CA4-1 CA10- CA10B- C26-
CL4 CA25 CA25B C315

CL10

Code Stages Connection Diagram

A440-600

A440-620

A466-600

A441-600

A441-620

A442-600

A442-620

A444-600

A444-620

A468-600

A468-620

2 speed single winding

2 speed single winding
without „OFF“

2 speed single winding
with center „OFF“

2 speed single winding
reversing

2 speed single winding
for use with contactors

2 speed reversing for
2 way operation with slip
clutch for „OFF“ load use

4

4

4

4

4

6

6

5

5

101

101

f 1
0 2

f

OFF 2
1

f
1 2

f 0
1 2

f OFF
1 2

f 0
1

2 2

1

f OFF
1

2 2

1

f 1
0 2

f

OFF 2
1

f 0

1

2

1

2

f OFF

1

2

1

2

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I2

I2

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

L1
L2

2 5

R
S

14

L3 T

11

U

V
T2W

T3

T1

6 3 1 8 13

L1
L2

2 5

R
S

14

L3 T

11

U

V
T2W

T3

T1

6 3 1 8 13

L1
L2

2 5

R
S

14

L3 T

11

U

V
T2W

T3

T1

6 3 1 8 13

L1
L2

1 5

R
S

21

L3 T

22

U

V
T2W

T3

T1

11 13 9 15 24

L1
L2

2 5

R
S

14

L3 T
11

U

V
T2W

T3

T1

6 3 1 8 13

17 18 19

N O

95 96

L1
L2

2 26

R
S

28

L3 T

1
U

T1

9
X

T4

7

14
V

T2

11
Y

T5

29

16
W
T3

6
Z

T6

25
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Switch Function and Configuration C, CA, CAD, CL Switches

Star-delta Switches

1not available for switch types CL4 and CL10    2not available for switch type CA25

Function Escutch.
Plate

Type/Handle
CA4 CAD.. CA..B
CA4-1 CA10- C26- C80-
CL4 CA25 C43 C315

CL10

Code Stages Connection Diagram

A410-600

A410-620

A413-600

A416-600

A419-600

OFF-star-delta

Reversing

With auxiliary contact
closed in „OFF“ position

For use with reversing
contactors

4

4

5

5

4

f

0

f

OFF

f 0

f

0

f

0

Start and Run Switches

A425-600

A425-620

A426-600

A426-620

A622-600

Split-phase start

Split-phase start
reversing

Split-phase reversing
auto cutout of start
field winding

2

2

3

3

3

f 1

0

START

f

OFF

RUN
START

f 0
START

1 2

START

f OFF
START

1 2
START

f

REV FWD
OFF

Split-phase

Start FLD

Split-phase

Start FLD

Split-phase

Start FLD

I

I

I

I

I1

I

I

I

I

I1

I

I

I

I

I

I

I

I

I

K

I

I

I

I

I

I

I

I2

I2

I

I

I

I

I

I I

L1
L2

1 5

R
S

14

L3 T

2
U

T1

10

X
T4

6
V

T2

7

Y
T5

13
W
T3

4

Z
T6

L1
L2

2 6

R
S

18

L3 T

1
U

T1

12

X
T4

3
V

T2

17

Y
T5

19
W
T3

10

Z
T6

L1
L2

1 5

R
S

13

L3 T

18
17

N O

95 96

2

U
T1

10

X
T4

6

V
T2

7

Y
T5

14

W
T3

4

Z
T6

L1
L2

9 4

R
S

8

L3 T

16 13

N O

95 96

9

U
T1

1

X
T4

4

V
T2

5

Y
T5

8

W
T3

2

Z
T6

14

L1

2

R

4

N O

1
U

T1

3

V
T2

5
W
T3

Z
T6

L1

2

R

4

N O

1
U

T1

3

V
T2

10
W
T3

Z

6
T6

L1

1

R

3

N O

2

R1

4

R2

10

S1

6

S2
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Switch Function and Configuration L Switches

ON/OFF Switches with 60° Switching

Additional length for switches size S2 for mounting E/EF = 27 mm
Additional length for switches size S3 for mounting E/EF = 31,5 mm and mounting ER/VE = 20,1 mm

Function/Type Escutch.
Plate

Handle Code Stages
Double
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

A200-600
A201-600
A202-600
A203-600 

A200-620
A201-620
A202-620
A203-620 

A200-600
A201-600
A202-600 
A203-600

A302-600

A200-620
A201-620
A202-620 
A203-620

A200-600
A201-600
A202-600
A203-600

A200-600
A201-600
A202-600
A203-600

A200-600
A201-600
A202-600
A203-600

A200-600
A201-600
A202-600
A203-600

A200-600
A201-600
A202-600

A200-600
A201-600
A202-600

A200-600
A201-600
A202-600

A200-600
A201-600

1 pole L350/L351
2 pole
3 pole
4 pole

1 pole
2 pole
3 pole
4 pole

1 pole L400
2 pole
3 pole
4 pole

3 pole with lugs suitable
for protective cover

1 pole
2 pole
3 pole
4 pole

1 pole L600
2 pole
3 pole
4 pole

1 pole L630/L631
2 pole
3 pole
4 pole

1 pole L800
2 pole
3 pole
4 pole

1 pole L1000/L1001
2 pole
3 pole
4 pole

1 pole L1200
2 pole
3 pole

1 pole L1250/L1251
2 pole
3 pole

1 pole L1600
2 pole
3 pole

1 pole L2000
2 pole

1
2
3
4

1
2
3
4

2
2
4
4

3

2
2
4
4

3
3
6
6

2
4
6
8

2
4
6
8

3
6
9
12

3
6
9

4
8
12

4
8
12

5
10

K
K
K
K

K
K
K
K

K
K
K
K

K

K
K
K
K

K
K
K
K

K
K
K
K

K
K
K
K

K
K
K
K

K
K
K

K
K
K

K
K
H

K
H

f 0
1

f

ON
OFF

f 0
1

f 0
1

f

ON
OFF

f 0
1

f 0
1

f 0
1

f 0
1

f 0
1

f 0
1

f 0
1

f 0
1

1-4 pole

1-4 pole

A302

1-4 pole

1-4 pole

1-4 pole

1-4 pole

1-3 pole

1-3 pole

1-3 pole

1 and 2 pole

2

1

8

7

6

5

4

3

2

1

12

11

10

9

4

3

2

3

10

11

8

5

2

9

24

15

14

21

12

3

2

9

24

15

14

21

12

3

8

1

32

25

24

17

16

9

2

1

8

7

6

5

4

3

12

1

36

25

24

13

2

1

6

5

4

3

16

1

48

33

32

17

20

1

40

21
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Additional length for switches size S2 for mounting E/EF = 27 mm
Additional length for switches size S3 for mounting E/EF = 31,5 mm and mounting ER/VE = 20,1 mm

Switch Function and Configuration L Switches

ON/OFF Switches with 90° Switching

Function/Type Escutch.
Plate

Handle Code Stages
Double
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

A290-600
A291-600
A292-600
A293-600

A290-600
A291-600
A292-600 
A293-600

A307-600

A208-600

A290-600
A291-600
A292-600
A293-600

A290-600
A291-600
A292-600
A293-600

A290-600
A291-600
A292-600
A293-600

A290-600
A291-600
A292-600
A293-600

A290-600
A291-600
A292-600

A290-600
A291-600
A292-600

1 pole L350/L351
2 pole
3 pole
4 pole 1 pole preclose 60°

1 pole L400
2 pole
3 pole
4 pole 1 pole preclose 60°

3 pole with lugs suitable
for protective cover

3 pole 360° rotation

1 pole L600
2 pole
3 pole
4 pole 1 pole preclose 60°

1 pole L630/L631
2 pole
3 pole
4 pole 1 pole preclose 60°

1 pole L800
2 pole
3 pole
4 pole 1 pole preclose 60°

1 pole L1000/L1001
2 pole
3 pole
4 pole 1 pole preclose 60°

1 pole L1200
2 pole
3 pole

1 pole L1250/L1251
2 pole
3 pole

1
2
3
4

2
2
4
4

3

4

3
3
6
6

2
4
6
8

2
4
6
8

3
6
9
12

3
6
9

4
8
12

K
K
K
K

K
K
K
K

K

K

K
K
K
H

K
K
K
K

K
K
K
H

K
K
K
K

K
K
H

K
K
K

f 1

0

f 1

0

f 1

0

f 0

1

0

1

f 1

0

f 1

0

f 1

0

f 1

0

f 1

0

f 1

0

1-3 pole

1-3 pole 4 pole

A307

1-3 pole 4 pole

1-3 pole 4 pole

1-3 pole 4 pole

1-3 pole 4 pole

1-3 pole

1-3 pole

2

1

6

5

4

3

2

1

10

9

4

3

2

1

12

11

10

9

4

3

12

9

6

7

4

1

2

9

14

21

12

3

2

1

6

5

4

3

8

1

24

17

16

9

2

1

6

5

4

3

12

1

36

25

24

13

2

1

6

5

4

3

2

1

8

7

6

5

4

3

8

1

32

25

24

17

16

9

2

1

8

7

6

5

4

3

2

9

24

15

14

21

12

3
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Switch Function and Configuration L Switches

ON/OFF Switches with 90° Switching

Additional length for switches size S2 for mounting E/EF = 27 mm
Additional length for switches size S3 for mounting E/EF = 31,5 mm and mounting ER/VE = 20,1 mm

Function/Type Escutch.
Plate

Handle Code Stages
Double
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

A220-600
A221-600
A222-600
A223-600 

A220-600
A221-600
A222-600
A223-600 

A220-600
A221-600
A222-600 
A223-600

A220-600
A221-600
A222-600

A220-600
A221-600
A222-600 

A220-600
A221-600

A220-600

A220-600

A220-600

A220-600

1 pole L350/L351
2 pole
3 pole
4 pole

1 pole L400
2 pole
3 pole
4 pole

1 pole L600
2 pole
3 pole
4 pole

1 pole L630/L631
2 pole
3 pole

1 pole L800
2 pole
3 pole

1 pole L1000/L1001
2 pole

1 pole L1200

1 pole L1250/L1251

1 pole L1600

1 pole L2000

2
4
6
8

2
4
6
8

3
6
9
12

4
8
12

4
8
12

6
12

6

8

8

10

K
K
K
K

K
K
K
K

K
K
K
H

K
K
K

K
K
K

K
K

K

K

K

H

f
1 2

f
1 2

f
1 2

f
1 2

f
1 2

f
1 2

f
1 2

f
1 2

f
1 2

f
1 2

Double-throw Switches without „OFF“ 60° Switching

A290-600
A291-600
A292-600

A290-600
A291-600 

1 pole L1600
2 pole
3 pole

1 pole L2000
2 pole

4
8
12

5
10

K
H
H

K
H

f 1

0

f 1

0

1-3 pole

1- and 2 pole

1-4 pole

1-4 pole

1-4 pole

1-3 pole

1-3 pole

1 and 2 pole

16

1

48

33

32

17

20

1

40

21

3

1 2

6

4 5

9

7 8

12

10 11

2

1 3

10

9 11

18

17 19

26

25 27

2

3 9

14

15 21

26

27 33

38

39 45

3

1 2

6

4 5

9

7 8

16

1 9

32

17 25

48

33 41

3

1 2

6

4 5

24

1 13

3

1 2

32

1 17

18

1 29
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Additional length for switches size S2 for mounting E/EF = 27 mm
Additional length for switches size S3 for mounting E/EF = 31,5 mm and mounting ER/VE = 20,1 mm

Switch Function and Configuration L Switches

Double-throw Switches with Center „OFF“

Function/Type Escutch.
Plate

Handle Code Stages
Double
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

A210-600
A211-600
A212-600
A213-600 

A210-600
A211-600
A212-600
A213-600 

A210-600
A211-600
A212-600 
A213-600

A210-600
A211-600
A212-600

A210-600
A211-600
A212-600 

A210-600
A211-600

A210-600

A210-600

A210-600

A210-600

1 pole L350/L351
2 pole
3 pole
4 pole

1 pole L400
2 pole
3 pole
4 pole

1 pole L600
2 pole
3 pole
4 pole

1 pole L630/L631
2 pole
3 pole

1 pole L800
2 pole
3 pole

1 pole L1000/L1001
2 pole

1 pole L1200

1 pole L1250/L1251

1 pole L1600

1 pole L2000

2
4
6
8

2
4
6
8

3
6
9
12

4
8
12

4
8
12

6
12

6

8

8

10

K
K
K
K

K
K
K
K

K
K
K
H

K
K
K

K
K
K

K
K

K

K

K

H

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

f 0
1 2

Multi-step Switches single pole without „OFF“

A230-600

A230-600

A231-600

A231-600

A232-600

3 Step L350/L351

3 Step L400

4 Step L350/L351

4 Step L400

5 Step L350/L351

4

4

4

4

6

K

K

K

K

K

f
2

1

3

f
2

1

3

f
2

1 4

3

f
2

1 4

3

f
2

1

5

4

3

1-4 pole

1-4 pole

1-4 pole

1-3 pole

1-3 pole

1 and 2 pole

3

2 1

6

5 4

9

8 7

12

11 10

2

3 1

10

11 9

18

19 17

26

27 25

2

3 9

14

15 21

26

27 33

38

39 45

3

2 1

6

5 4

9

8 7

16

9 1

32

25 17

48

41 33

3

2 1

6

5 4

24

13 1

3

2 1

32

17 1

18

29 1

4
1

2 3

2
1

3 9

5

2 3

1 4

2

9 11

1 3

6

2 3

1 4

5
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Switch Function and Configuration L Switches

Multi-step Switches single pole without „OFF“

Function/Type Escutch.
Plate

Handle Code Stages
Double
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

A232-600

A233-600

A233-600

A234-600

A234-600

A235-600

A235-600

A236-600

A236-600

A237-600

A237-600

A238-600

A238-600

A239-600

A239-600

5 Step L400

6 Step L350/L351

6 Step L400

7 Step L350/L351

7 Step L400

8 Step L350/L351

8 Step L400

9 Step L350/L351

9 Step L400

10 Step L350/L351

10 Step L400

11 Step L350/L351

11 Step L400

12 Step L350/L351

12 Step L400

6

6

6

8

8

8

8

10

10

10

10

12

12

12

12

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

f
2

1

5

4

3

f
2

1

6 5

4

3

f
2

1

6 5

4

3

f 3
2

1

7
6

5

4

f 3
2

1

7
6

5

4

f 3
2

1

8
7

6

5

4

f 3
2

1

8
7

6

5

4

f 43
2

1

9
8
7

6
5

f 43
2

1

9
8
7

6
5

f 43
2

1

10 9
8
7

6
5

f 43
2

1

10 9
8
7

6
5

f 43
2

1

11 10 9
8
7

6
5

f 43
2

1

11 10 9
8
7

6
5

f 43
2

1
12

11 10 9
8
7

6
5

f 43
2

1
12

11 10 9
8
7

6
5

2

9 17

1 3

11

7

2 3

1 4

56

2

9 17

1 3

1119

8

2
3

1

4

5

6
7

2

9
17

1

25

3

11
19

9

2
3

1

4

5

6
7

8

2

9
17

1

25

3

11
19

27

10

2

4

1

5

7
8

3
6

9

2

9

25

1

33

3
11

17
27

19

11

2

4

1

5

7
8

10

3
6

9

2

9

25

1

33

3
11

27

17
35

19

12

2

4

1

5

7
8

1011

3
6

9

2

9

25

1

33

3
11

2735

17
41

19

13

2

4

1

5

7
8

1011

3
6

9
12

2

9

25

1

33

3
11

2735

17
41

19
43
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Mounting CA4, CA4-1 and CL4 Switches

Two Hole Panel Mounting or Mosaic Mounting Code
CA4
CA4-1
CL4

E
E-V

EF
EF-V

E9

E91

E92

E93

E94

Panel mounting

Two hole panel mounting

Panel mounting with shaft seal
Protection IP 65

Two hole panel mounting

Panel mounting with round shaft for combining with
commercial radio knobs

Two hole panel mounting
Shaft diam. 6 mm/.24 inch

Two hole panel mounting
Shaft diam. 6.35 mm/.25 inch

Mosaic mounting

For Siemens-Mosaic 30 mm grid depth

For Subklew-, Kreutzenbeck-, Symo-Mosaic
28 mm 25 mm 25 mm grid depth

For Mauell-Mosaic 30 mm grid depth

Terminals
rotated 90°
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Mounting C, CA, CAD, CL, L Switches

Two or Four Hole Panel Mounting CodeTerminals
rotated 90°

C315
L400-
L2000
Size S3

C43-
C125
L350-
L1251
Size S2

CA10B-
C42

CAD..
CA10-
CA25
CL10

E
E-V

EF
EF-V

E22
E22-V

EG

EGF

ER

ERF

CAD..

CA10-

CA25

CAD..

CA10-

CA25

C26-

C42

C26-

C42

C80-

C125

C80-

C125

Panel mounting

Four hole panel mounting

Four hole panel mounting
Protection IP 65

Two hole panel mounting
Protection IP 65

Panel mounting using larger
escutcheon plate and handle
and with heavy duty latching

Four hole panel mounting

Four hole panel mounting
Protection IP 65

Panel and base mounting

Four hole mounting

Four hole mounting
Protection IP 65
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Mounting C, CA, CAD, CL Switches

Two or Four Hole Panel Mounting Code

KN2

KN1

KD1

EC

ED

EC1

ED1

ED22

CAD..

CA10-

CA25

CAD..

CA10-

CA25

CAD..

CA10-

CA25

Panel mounting with heavy duty latching and
metal shaft

Four screw panel mounting
Mounting plate, escutcheon plate and handle of
size S0

Four screw panel mounting
Mounting plate, escutcheon plate and handle of
size S1

Four screw panel mounting
Mounting plate, escutcheon plate and handle of
size S1 and 6 mm square metal shaft

Panel mounting with protective cover

Four screw panel mounting
Protection front IP 40

rear IP 30 for CA and CAD
IP 42 for C26-C43

Four screw panel mounting with additional shaft seal
Protection front IP 65

rear IP 30 for CA and CAD
IP 42 for C26-C43

Four screw panel mounting
Protection front IP 40

rear IP 42

Four screw panel mounting with additional shaft seal
Protection front IP 65

rear IP 42

Two screw panel mounting
Protection front IP 65

rear IP 42

C43
C32
C42

CA10B
CA11B
CA20B
CA25B
C26

CAD..
CA10-
CA25
CL10
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Mounting C, CA, CAD, CL Switches

Single Hole Mounting CodeTerminals
rotated 90°

CAD..
CA10-
CA25
CL10

CA4
CA4-1
CL4

FS1
FS1-V

FT1
FT1-V
FT3
FT3-V

FS2
FS2-V

FT2
FT2-V
FT4
FT4-V

FS4
FS4-V

FH3
FH3-V

S00 T170 09

mm

16/22
16/22

16/22
16/22

16/22
16/22

mm

22
22
22/30
22/30

22
22
22/30
22/30

22
22

With locking nut and shaft seal, protection IP 65

Without escutcheon plate

With square escutcheon plate

With rectangular escutcheon plate

With size S1 escutcheon plate and heavy duty latching

Mounting key for locking nut
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Mounting C, CA, CAD, L Switches

Base Mounting CodeTerminals
rotated 90°

CA10B-
C42

CAD..
CA10-
CA25
CL10

C43-
L2000

VE
VE-V

VF
VF-V

VE22
VE22V

VF22
VF22V

VE1

Base mounting

Base mounting - four hole

For four hole base mounting and with integrated
simplified door clutch, protection IP 65

For two hole base mounting

For two hole base mounting and with integrated
simplified door clutch, protection IP 65

Snap-on base mounting for track EN 50022

CAD..

CA10-

CA25

CAD..

CA10-

CA25

CAD..

CA10-

CA25

CAD..

CA10-

CA25
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Mounting C, CA, CAD, L Switches

Base Mounting Code

VE2

VE21

VE3

VE4

Base mounting

Snap-on base mounting for track EN 50022 with
escutcheon plate for 45 mm standard knock-out.

Snap-on base mounting for track EN 50022. Both the
escutcheon plate for 45 mm standard knock-out and
the handle are adjustable in height.

Snap-on base mounting for track EN 50022 with circular
escutcheon plate for 46 mm knock-out.

Base mounting - four hole - for circular escutcheon plate
with 46 mm knock-out.

CAD..
CA10-
CA25
CL10

CA4
CA4-1

CAD..

CA10-

CA25

CAD..

CA10-

CA25
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Mounting C, CA, CAD Switches

Mounting Plates for Plaster Depth Boxes acc. to DIN 49070 and ÖNORM E6508 Code
CAD..
CA10-
CA25

UE1

UE2

UE3

UE4

UE5

UE6

UE7

Plaster depth trim

With light

With facility for light addition

Plaster depth trim

With light

With facility for light addition

For multiple boxes
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Escutcheon Plates

Square and rectangular escutcheon plates are available for each size of switch. The
escutcheon plate consists of a frame and a faceplate having the switch positions
which is than embossed with hot-foil backing. The escutcheon plate frame is an
essential part of the switch and serves as a bearing surface for the handle. If the
switch is to be mounted without an escutcheon plate we would recommend for size
S1, S2 and S3 the handle bearing plate T100-04.

Standard Letterings Available
(Over 500 standard letterings, special letterings upon request.)

30° switching

45° switching

f
STOP

F022

f
START

F023

f
TRIP

CIRCUIT BREAKER
CONTROL

F137

CIRCUIT BREAKER
CONTROL

f
TRIP

F141

CIRCUIT BREAKER
CONTROL

f
CLOSE

F142

f
FRÅN

F158

f
TILL

F159

f
TRIP

F701

f
TRIP

F703

f
CLOSE

F704

f 1 2

F026

f UIT IN

F035

MOTOR CONTROL

STOP
OFFf

F152

f OFF ON

F153

f 0 1

F169

STOP
OFFf

F709

f
STOP START

F024

f 01 2

F025

f OFF1 2

F034

f 0
SLOW FAST

F036

f 0
LANGZ SNELLER

F037

f 0UIT IN

F038

f
MAN

OFF
AUTO

F039

f
2

1
0

F053

f
RAISE

OFF
LOWER

F139

CIRCUIT BREAKER
CONTROL

f
TRIP NORMAL

F143

VOLTAGE
CONTROL

f
RAISE

OFF
LOWER

F144

MASTER ELECTR.
MOTOR CONTROL
f
RAISE

OFF
LOWER

F147

MOTOR CONTROL

f
RAISE

OFF
LOWER

F149

SPEED
CONTROL

f
RAISE

OFF
LOWER

F150

SELECTOR

f OFF
AUTO HAND

F151

f
FRÅN TILL

F160

f
3

2
1

F161

f 0
VÄRMD
LUFT

EJVÄRMD
LUFT

F219

CIRCUIT BREAKER
CONTROL

f
TRIP CLOSE

F221

MOTOR
CONTROL

f
TRIP CLOSE

F222

f
TRIP CLOSE

F224

f 0
AUTO HAND

F258

f 0
AUTO MAN

F259

f 0

F273

f 0AUF AB

F280

f RO
TO

SO

F297

f RS
TR

ST

F298

f

L3-L1

L1-L2
L2-L3

F306

f

L3-N

L1-N
L2-N

F307

f 0

F329

f 0AUF ZU

F384

f OFF
AUTO HAND

F708

f 32
1

0

F001

f 0

TO
SO

RO

F018

f 0

TR
ST

RS

F019

f

L3-N
L2-N

OFF
L1-N

F029

f

L3L1
L2L3

OFF
L1L2

F030

f 32
1

OFF

F040

f 43
2

1

F052

VOLTMETER

f

L3L1
L2L3

OFF
L1L2

F154

VOLTMETER

f

L3N
L2N

OFF
L1N

F155

VOLTMETER

f OFF

3
2

1

F165

VOLTMETER

f

3-N
2-N

OFF
1-N

F166

f OFF

BR
YB

RY

F183

f OFF

BN
YN

RN

F184

f 21

0

F229

f

L3-L1
L2-L3

0
L1-L2

F301

f

L3-N
L2-N

0
L1-N

F302

VOLTMETER

f OFF

BN
YN

RN

F321

f OFF

BR
WB

RW

F332

VOLTMETER

f OFF

BR
WB

RW

F333

f OFF

BN
WN

RN

F334

VOLTMETER

f OFF

BN
WN

RN

F335

f 1+22
1

0

F355

VOLTMETER

f OFF

BR
YB

RY

F374

f OFF

3
2

1

F711

f

3-N
2-N

OFF
1-N

F712

f 32
1

0

4

F002

f 0RS
ST

TR

RO

F021

f
L1L2

L2L3
L3L1

OFF
L1-N

F033

f 32
1

OFF

4

F041

f 0

F054

f 43
2

1

5

F055

f
L1-L2

L2-L3
L3-L1

0
L1-N

F305

VOLTMETER

f
L1-L2

L2-L3
L3-L1

OFF
L1-N

F319

f 32
1

0
5

4

F003

f 32
1

OFF
5

4

F042

f 43
2

1
6

5

F138

f
115-160

65-110
0-60

240-
275

160-200
200-240

F255

f RORS
ST

TR
TO

SO

F299

f
L1-L2

L2-L3
L3-L1

L3-N

L1-N
L2-N

F308

f
2-3

1-2
3-0

2-0
1-3 1-0

F350

f
ST

RS
TO

SO
TR RO

F351

f 0

F353

f 32
1

0 6
5

4

F004

f 01
2

3 3
2

1

F014

f 0

2
1
2

1

F017

f 0RS
ST

TR TO
SO

RO

F020

f 0RS
ST

TR TR
ST

RS

F027

f OFF

2
1
2

1

F028

f
L1L2

L2L3
L3L1 L3-N

L2-N

OFF
L1-N

LL LN

F031

f
L1L2

L2L3
L3L1 L3L1

L2L3

OFF
L1L2

1 2

F032

f 32
1

OFF 6
5

4

F043

f OFF1
2

3 3
2

1

F049

f 43
2

1 7
6

5

F135

VOLTMETER

f
L1L2

L2L3
L3L1 L3N

L2N

OFF
L1N

LL LN

F156

VOLTMETER

f
L1L2

L2L3
L3L1 L3L1

L2L3

OFF
L1L2

1 2

F157

f
2-3

1-2
OFF 3

2
3-1 1

F162

VOLTMETER

f
1-2

2-3
3-1 3-N

2-N
OFF 1-N

F167

VOLTMETER

f
1-2

2-3
3-1 3-1

2-3
OFF

1-2A B

F168

f 0RS
ST

TR TN
SN

RN

F187

VOLTMETER

f
RY

YB
BR BN

YN
OFF RN

F189

f
L1-L2

L2-L3
L3-L1 L3-N

L2-N

0
L1-N

F303

f
L1-L2

L2-L3
L3-L1 L3-L1

L2-L3

0
L1-L2

F304

f
RW

WB
BR BN

WN
OFF RN

F336

VOLTMETER

f
RW

WB
BR BN

WN
OFF RN

F337

f
TR

ST
RS TO

SO
0 RO

F347

f
3-1

2-3
1-2 3-0

2-0
0 1-0

F348

f
2-3

1-2
OFF 3

2
3-1 1

F710

f
1-2

2-3
3-1 3-N

2-N
OFF 1-N

F713

f
1-2

2-3
3-1 3-1

2-3
OFF

1-2A B

F714

f
RY

YB
BR BN

YN
OFF RN

F734

f 32
1

0
7
6

5
4

F005

f 32
1

OFF
7
6

5
4

F044

f 43
2

1
8
7

6
5

F136

TEMPERATURE
INDICATOR

f OFF
TEST

6 5
4
3

2
1

F140

f OFF
TEST

6 5
4
3

2
1

F702

f 32
1

0

8
7
6

5
4

F006

f 43
2

1

9
8
7

6
5

F010

f 01
2

3
4 4

3
2

1

F015

f 32
1

OFF

8
7
6

5
4

F045

f OFF1
2

3
4 4

3
2

1

F050

f 32
1

0

9 8
7
6

5
4

F007

f 43
2

1

10 9
8
7

6
5

F011

f 32
1

OFF

9 8
7
6

5
4

F046

f 32
1

0

10 9 8
7
6

5
4

F008

f 43
2

1

11 10 9
8
7

6
5

F012

f 01
2

3
4

5 5
4
3

2
1

F016

f 32
1

OFF

10 9 8
7
6

5
4

F047

f OFF1
2

3
4

5 5
4
3

2
1

F051

f 32
1

0
11

10 9 8
7
6

5
4

F009

f 43
2

1
12

11 10 9
8
7

6
5

F013

f 32
1

OFF
11

10 9 8
7
6

5
4

F048

f 112
11

10
9

8 7 6
5
4

3
2

F748

f

ST SO

RORS

TR TO

0

F782

f

L2L3 L2-N

OFF
L1-NL1L2

L3L1 L3-N
LL LN

F783

f

YB YN

RNRY

BR BN

OFF

F784

f

L2-L3 L2-N

0
L1-NL1-L2

L3-L1 L3-N

F785

f

ST ST

RSRS

TR TR

0

F786

f

L2L3 L2L3

OFF
L1L2L1L2

L3L1 L3L1
1 2

F787

f

L2-L3 L2-L3

0
L1-L2L1-L2

L3-L1 L3-L1

F788

f

WB WN

RNRW

BR BN

OFF

F799

f 3
2

1

8
7

6

5

4

F111

VOLTMETER

f OFF
6

5

4
OFF

3

2

1

F210

TEMPERATURE
INDICATOR

f OFF
5

4

3
OFF

2

1

CAL

F211

f OFF
5

4

3
OFF

2

1

TEST

F284

f OFF
6

5

4
3

2

1

TEST

F285

f OFF
3

OFF

2
OFF

1

OFF

TEST

F296

f 2
1

0

7
6

5

4

3

F322

f OFF
6

5

4
OFF

3

2

1

F727

f

2-3

OFF

2-3

OFF
1-23-1

1-2 3-1

F740

VOLTMETER

f S
R

OFF

T

OFF

F429

f 2
OFF

1 3

OFF

F739

f 3
2

1 5

4

F741

f 0

ST

RORS

TR

F789

f

L2L3

OFF
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Escutcheon Plates

60° switching

90° switching
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Handles

Type CodeColor Size
S00 S0 S1 S2 S3

R-Handle

F-Handle

S-Handle

P-Handle

Handwheel

Capstan Handle

black

red

white

electro-
gray

G001
G002
G003
G007

—

—

—

—

black

red

white

electro-
gray

G221
G222
G223
G227

—

—

—

—

black

red

white

electro-
gray

G301
G302
G303
G307

— — —

— — —

— — —

— — —

black

red

white

electro-
gray

G211
G212
G213
G217

—

—

—

—

black G971 — — — —

black

red

white

electro-
gray

G251
G252
G253
G257

black

red

white

electro-
gray

G521
G522
G523
G527

— — —

— — —

— — —

— — —

black

red

white

electro-
gray

G501
G502
G503
G507

— — — —

— — — —

— — — —

— — — —

black

red

white

electro-
gray

G411
G412
G413
G417

— —

— —

— —

— —

black

red

white

electro-
gray

G321
G322
G323
G327

— — — —

— — — —

— — — —

— — — —

black G931 — — — —

B-Handle

L-Handle

K-Handle

O-Handle

Type CodeColor Size
S00 S0 S1 S2 S3

S0 S1

S0 S1-S3

I-Handle

S00 S0-S3
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International Standards and Approvals

VDE 06604

BS
EN 609474

IEC 609475

Country Authority
Mark or
Standard

UL®

UL®

USA Underwriters
Laboratories Inc.

Canada UL investigated
acc. to CSA

Switzerland Schweizerischer
Elektrotechnischer
Verein

Denmark Danmarks Elektriske
Materiellkontrol

Norway Norges Elektriske
Materiellkontroll

Sweden Svenska Elektriska
Materielkontroll-
anstalten

Finland Sähkötar-
kastuskeskus

Austria Österreichischer
Verband für
Elektrotechnik

Federal Verband Deutscher
Republic Elektrotechniker
of Germany

Great British Standards
Britain Institution

International Electrical
Commission (IEC)
Recommendation

China China Quality
Certification Centre

Russian GOST
Federation

Germanischer Lloyd

Lloyds Register of Shipping

6

1

2

2

1

®

®

7

7

3

3

CAD11/12 CA10 CA10B C26 C43 L350/1 L1250/1 L400 L1200
CA4 CA11 CA11B CA25 C32 C80 L630/1 C315 L600 L1600
CA4-1 CA20 CA20B CA25B C42 C125 L1000/1 C316 L800 L2000

Switch approved + Switch conforms to requirements + No approval required
1Approved under the “Component Program” (UL-Recognized Industrial Component). File No. E35541, Category Control No. NLRV2 (U.S.) resp. NLRV8 (Canada).
2Approved under the “Listing Program”. File No. E35541, Category Control No. NLRV (U.S.) resp. NLRV7 (Canada).
3Switch types CAD11/CAD12 approved under the “Listing Program”. File No. E60262, Category Control No. NRNT (U.S.) resp. NRNT7 (Canada).
4It is not required for Industrial Switchgear to bear a symbol but must conform to requirements. By stating the specific standard no. on the product the manufacturer
declares that all requirements of the product standard are met.

5IEC does not operate an approval scheme.
6File No. 13002, Class No. 3211-05 resp. 4652-04.
7If this approval is required, please request when ordering.

+
+

+

+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +

+ + + +
+ + +
+ + +

+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + +
+ + + + + + + + + +
+ + + + + + + + + +
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Technical Data C, CA, CL Switches

1Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems on request. 2Valid for CA4 only.
3DC switching capacity applies to ON/OFF switches. Switching capacity for other configurations on request. 4International Standards and Approvals, refer to page 39.
5For electromagnetic optional extras see additional data in Catalog 101.

Selection Data

Rated Insulation Voltage Ui IEC 60947-3, EN 60947-31

VDE 0660 part 1071

SEV4

UL/Canada
CEE/NEMKO

Rated Impulse Withstand Voltage Uimp

Rated Thermal Current Iu/Ith IEC 60947-3, EN 60947-3
VDE 0660 part 107

SEV4 380 V
660 V

UL/Canada

Rated Operational Current Ie

AC-21A Switching of resistive IEC 60947-3, EN 60947-3
loads, including mo- VDE 0660 part 107
derate overloads

AC-1 Resistive or low SEV4 380 V
inductive loads 660 V

AC-22A Switching of combined re- IEC 60947-3, EN 60947-3
sistive or low inductive loads VDE 0660 220 V-500 V
including moderate overloads part 107 660 V-690 V

AC-15 Switching of control IEC 60947-3, EN 60947-3
devices, contactors, VDE 0660 220 V-240 V
valves etc. part 107 380 V-440 V

Pilot Duty UL/Canada4 Heavy

Ampere Rating UL/Canada4

Resistive or low
inductive loads

Resistive load/motor load CEE
NEMKO

Short Circuit Protection
Max. fuse size (gL-characteristic)
Rated short-time withstand current (1s-current)

DC Switching Capacity

No. of series contacts 1 2 3 4 5 6 8
Voltage V

Resistive loads 24 48 70 95 120 145 190
T ≤ 1 ms 48 95 140 190 240 290 350

60 120 180 240 300 360 450
110 220 330 440 550 660 –
220 440 660 – – – –
440 660 – – – – –

Inductive loads 24 48 70 95 120 145 190
T = 50 ms 30 60 90 120 150 180 240

48 95 140 190 240 290 350
60 120 180 240 300 360 450
110 220 330 440 550 660 –

Ambient Tempera- open at 100 % Iu/Ith
ture of Stages5 enclosed at 100 % Ithe

V
V
V
V

kV

A

A
A
A

A

A
A

A
A

A
A

VAC

A

A
A

A
A

A

A

CA4 CA10 CA11 CA20 CA25 C42
CA4-1 CL4 CA10B CL10 CA11B CA20B CA25B C26 C32 C43 C80 C125 C315/C316

440 440 690 690 690 690 690 690 690 690 690 690 690/1000
380 380 660 690 660 660 690 660 660 660 660 660 660
300 – 300 – 600 600 300 600 600 600 600 600 600
400/380 – 380 – 400 400 – 400 400 400 400 – –

4 4 6 6 6 6 6 6 6 6 6 6 6/8

10 10 20 20 20 25 32 32 50 63 115 150 315

10 10 16 16 16 25 32 32 40 63 100 160 315
– – 12 12 12 25 32 32 40 63 – – 315
10 – 20 – 20 30 30 40 50 65 100 150 240

10 10 20 20 20 25 32 32 40 63 100 150 315

10 10 16 16 16 25 32 32 40 63 100 160 315
– – 12 12 12 20 32 32 40 63 – – 315

10 10 20 20 20 25 32 32 40 63 100 150 315
– – 20 20 20 25 32 32 40 63 100 125 125

2,5 2,5 5 5 5 8 12 14 16 – – – –
1,5 1,5 4 4 4 5 6 6 7 – – – –

300 – 300 – 600 600 300 600 600 600 – – –

10 – 20 – 20 30 30 40 50 65 100 150 240

4/2 – 10/6 – 10/6 16/10 – 25/10 32/10 40/10 63/10 – –
6/42 – 10/6 – – 20/10 – – – – – – –

10 10 25 25 25 35 35 50 63 80 125 200 315
60 90 140 140 140 280 480 350 800 1000 1300 2000 4200

Rated Operational Current Ie

CA4 CA10 CA11 CA20 CA25 C3153

CA4-1 CL4 CA10B CL10 CA11B CA20B CA25B C26S C32S C42S C80 C125 C3163

10 10 20 20 20 25 32 – 50 – 115 – 315
6 6 12 12 12 20 25 32 40 63 100 150 250
2,5 2,5 4,5 4,5 4,5 7,5 10 23 27 30 – – –
0,7 0,7 1 1 1 1,5 2 6,5 – – – – –
0,3 0,3 0,4 0,4 0,4 0,5 0,6 1,2 – – – – –
0,2 0,2 0,27 0,27 0,27 0,3 0,3 0,4 – – – – –

6 6 12 12 12 20 25 32 40 63 100 150 250
3 3 5 5 5 9 12 25 30 55 33 50 70
1 1 2 2 2 3 3 16 20 – – – –
0,7 0,7 1 1 1 1,5 1,5 11 15 – – – –
0,3 0,3 0,4 0,4 0,4 0,5 0,5 3,2 3,5 – – – –

55 °C during 24 hours with peaks up to 60 °C
35 °C during 24 hours with peaks up to 40 °C
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Technical Data C, CA, CL Switches

Selection Data

Rated Utilization Category IEC 60947-3, EN 60947-3
VDE 0660 part 107

AC-2 Slip ring motor starting, 3 phase 220 V-240 V
reversing and plugging, 3 pole 380 V-440 V
star-delta starting 500 V
CA4-C32 660 V-690 V

AC-3 Direct-on-line starting, 3 phase 220 V-240 V
star-delta starting 3 pole 380 V-440 V
C42-C315 500 V

660 V-690 V

1 phase 110 V
2 pole 220 V-240 V

380 V-440 V

AC-4 Direct-on-line starting, 3 phase 220 V-240 V
reversing, plugging and 3 pole 380 V-440 V
inching 500 V

660 V-690 V

1 phase 110 V
2 pole 220 V-240 V

380 V-440 V

AC-23A Frequent switching of 3 phase 220 V-240 V
motors or other high 3 pole 380 V-440 V
inductive loads 500 V

660 V-690 V

1 phase 110 V
2 pole 220 V-240 V

380 V-440 V

Ratings UL/Canada

Standard motor load 120 V
DOL-Rating 3 phase 240 V
(similar AC-3) 3 pole 480 V

600 V

120 V
1 phase 240 V
2 pole 277 V

480 V
600 V

Heavy motor load 120 V
Reversing-Rating 3 phase 240 V
(similar AC-4) 3 pole 440 V-600 V

120 V
1 phase 240 V
2 pole 277 V

Max. Permissible Wire Gage - Use copper wire only
Single-core or stranded wire

Flexible wire
(sleeving in accordance with DIN 46228)
Flexible AWG wires (without sleeve)

kW

kW

kW

kW

kW

kW

kW

HP

HP

HP

HP

mm2

AWG

mm2

AWG

1Cable lug must accept M12 screw. 2The insulation material of the conductor has to be PVC (typical wire codes are H05V-K0,5 ... H07V-K1,5 or H05V-U0,5 ... H07V-
U1,5 etc.). Other materials on request. Connected conductors, which have to be disconnected and re-connected again must be cut in order to ensure a proper electri-
cal connection and to prevent a complete cut-off of the wire insulation. The permissible ambient temperature range when connecting the wires is 5-40 °C.

CA4 CA10 CA11 CA20 CA25 C42 C315
CA4-1 CL4 CA10B CL10 CA11B CA20B CA25B C26 C32 C43 C80 C125 C316

2,5 2,5 4 4 4 5,5 7,5 8 10 18,5 30 37 55
4,5 4,5 7,5 7,5 7,5 11 15 15 18,5 30 45 55 90
– – 10 10 10 15 18,5 18,5 22 40 55 75 110
– – 10 10 10 13 15 15 22 37 55 55 55

1,5 1,5 3 3 3 4 5,5 5,5 7,5 11 15 22 37
2,2 2,2 5,5 5,5 5,5 7,5 11 11 15 18,5 30 37 55
– – 5,5 5,5 5,5 7,5 11 11 15 18,5 30 37 55
– – 5,5 5,5 5,5 7,5 11 11 15 18,5 30 37 37

0,3 0,3 0,6 0,6 0,6 1,5 2,2 2,2 2,5 3 3,7 5,5 11
0,55 0,55 2,2 2,2 2,2 3 4 4 5,5 6 7,5 11 22
0,75 0,75 3 3 3 3,7 5,5 5,5 7,5 11 13 18,5 30

0,37 0,37 0,55 0,55 0,55 1,5 2,5 2,7 3,7 5,5 6 10 15
0,55 0,55 1,5 1,5 1,5 3 5,5 5,5 6 7,5 11 15 25
– – 1,5 1,5 1,5 3 5,5 5,5 6 7,5 11 15 25
– – 1,5 1,5 1,5 3 5,5 5,5 6 7,5 11 15 22

0,15 0,15 0,3 0,3 0,3 0,45 0,75 0,75 1,1 1,2 1,5 2,2 4
0,25 0,25 0,75 0,75 0,75 1,1 1,5 1,5 2,2 2,4 3 4 7,5
0,5 0,5 1,5 1,5 1,5 2,2 3 3 3,7 4 5,5 7,5 11

1,8 1,8 3,7 3,7 3,7 5,5 7,5 7,5 11 15 30 37 75
3 3 7,5 7,5 7,5 11 15 15 22 30 45 75 132
– – 7,5 7,5 7,5 11 15 15 30 45 55 90 132
– – 7,5 7,5 7,5 11 15 15 22 55 65 65 37

0,37 0,37 0,75 0,75 0,75 1,5 2,2 2,2 2,5 4 5,5 11 18,5
0,75 0,75 2,5 2,5 2,5 3 4 4 5,5 10 15 22 37
1,1 1,1 3,7 3,7 3,7 5,5 7,5 7,5 11 18,5 22 37 55

0,75 – 1,5 – 1,5 3 5 5 7,5 7,5 10 15 30
1 – 3 – 3 7,5 10 10 15 15 20 25 75
– – – – 5 10 – 20 25 25 30 40 75
– – – – 5 10 – 25 30 30 40 50 60

0,33 – 0,5 – 0,5 1,5 2 2 3 3 5 7,5 15
0,75 – 1 – 1 3 5 5 7,5 7,5 10 15 40
0,75 – 2 – 2 3 5 5 7,5 7,5 10 15 40
– – – – 2 5 – 10 15 15 20 25 50
– – – – 2 5 – 15 20 20 25 30 50

– – 0,5 – 0,5 1 2 2 3 5 7,5 10 15
– – 1 – 1 2 3 3 5 7,5 15 20 30
– – – – 3 5 – 10 15 20 25 30 40

– – 0,17 – 0,17 0,33 1,5 1,5 1,5 2 3 5 7,5
– – 0,5 – 0,5 0,75 3 3 3 5 7,5 10 15
– – 0,6 – 0,6 1 3 3 3 5 7,5 10 15

2x 1x2 2x 1x2 2x 2x 2x 2x 2x 2x
1,5 0,5-1,5 2,5 0,5-2,5 2,5 4 6 6 10 16 35 70 1851

14 – 12 – 12 10 8 8 8 6 2 2/0 MCM
350

2x 1x2 2x 1x2 2x 2x 2x 2x 2x 2x
1,5 0,5-1,5 2,5 0,5-2,5 2,5 4 4 6 6 10 25 50 1501

(–) (–) (2,5) (–) (2,5) (2,5) (4) (4) (6) (10) (25) (50)
16 – 14 – 14 12 10 10 8 6 3 1/0 MCM

300
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Technical Data L Switches

1Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems on request.
2International Standards and Approvals, refer to page 39. 3For electromagnetic optional extras see additional data in Catalog 101.

Selection Data L350 L630 L1000 L1250
L351 L400 L600 L631 L800 L1001 L1200 L1251 L1600 L2000

Rated Insulation Voltage Ui IEC 60947-3, EN 60947-31

VDE 0660 part 1071

UL/Canada2

Rated Impulse Withstand Voltage Uimp

Rated Thermal Current Iu/Ith IEC 60947-3, EN 60947-3
VDE 0660 part 107

Ambient temp. +35 °C during 24 hours with peaks up to +40 °C
Ambient temp. +55 °C during 24 hours with peaks up to +60 °C

UL/Canada2

Rated Operational Current Ie

AC-20A No-load operation IEC 60947-3, EN 60947-3
VDE 0660 part 107 690 V

Occasional switching 3 phase, 3 pole 220 V-440 V
under load cos ϕ 0,8 and 500 V
(AC-20B) 1 phase, 2 pole 660 V-690 V

AC-21B Switching of resistive 3 phase, 3 pole 220 V-440 V
loads, including mo- and 500 V
derate overloads 1 phase, 2 pole 660 V-690 V

Interrupting Rating UL/Canada2 600 V
CSA 600 V

Rated Utilization Category IEC 60947-3, EN 60947-3
VDE 0660 part 107

AC-23B Occasional switching of 3 phase 220 V-240 V
motors or other high 3 pole 380 V-440 V
inductive loads 500 V

660 V-690 V

Short Circuit Protection

Max. fuse size (aR-characteristic)
Rated short-time withstand current (1s-current)

Terminals
for

connection screw

length

Ambient Temperature of Stages3

V
V

kV

A
A

A

A

A
A
A

A
A
A

A
A

kW
kW
kW
kW

A
A

mm

690 690 690 690 690 690 690 690 690 690
600 600 600 600 600 600 600 600 600 600

6 6 6 6 6 6 6 6 6 6

350 500 800 630 1100 1000 1450 1250 1900 2400
350 500 750 600 950 920 1300 1100 1700 2000

350 400 630 630 800 1000 1200 1250 1600 2000

350 500 800 630 1100 1000 1450 1250 1900 2400

350 500 800 500 1000 630 1200 630 1200 1200
350 450 500 450 630 500 800 500 800 800
315 350 400 360 400 400 400 400 400 400

250 450 500 350 630 400 800 400 800 800
250 400 450 315 500 350 630 350 630 630
200 300 350 250 350 300 350 300 350 350

200 300 300 200 300 200 300 200 200 200
200 200 200 200 200 200 200 200 200 200

45 75 75 45 75 45 75 45 75 75
90 132 132 90 132 90 132 90 132 132
110 132 132 110 132 110 132 110 132 132
65 65 65 65 65 65 65 65 65 65

400 500 800 630 1250 1000 2x800 1250 2x1000 2x1250
on request

Cable lug or copper bus
M12 M12 M16 M16 M16 M16 M16 M16 2xM16 4xM16

20 30 40 30 40 40 40 50 50 50

55 °C during 24 hours with peaks up to 60 °C, permissible load see Rated Thermal
Current.
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Technical Data CAD Switches

1Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems on request.
2International Standards and Approvals, refer to page 39. 3Max. 300 V. 4For electromagnetic optional extras see additional data in Catalog 101.
5Values for lower voltages on request.

Selection Data CAD11 CAD12

Rated Insulation Voltage Ui IEC 60947-3, EN 60947-31

VDE 0660 part 107
SEV2

UL/Canada

min. voltage

Rated Impulse Withstand Voltage Uimp

Rated Thermal Current Iu/Ith IEC 60947-3, EN 60947-3
VDE 0660 part 107
SEV2

UL/Canada

Rated Operational Current Ie IEC 60947-3, EN 60947-3
VDE 0660 part 107

AC-21A Switching of resistive UL/Canada3 1 V/6 V
loads, including mo- 12 V/24 V
derate overloads 48 V/110 V

220 V/400 V
440 V/500 V

600 V

AC-1 Resistive or low SEV2 1 V/6 V
inductive loads 12 V/24 V

48 V/110 V
220 V/380 V
440 V/500 V

600 V

Short Circuit Protection

Max. fuse size (gL-characteristic)
Rated short-time withstand current (1s-current)

DC Switching Capacity IEC 60947-3, EN 60947-3
VDE 0660 part 107

DC-1 Resistive load SEV2 1 V/6 V
T = 1 ms UL/Canada3 12 V/24 V

48 V/60 V
110 V/220 V
240 V/500 V

600 V

Max. Permissible Wire Gage - Use copper wire only

Single-core or stranded wire

Flexible wire
(sleeving in accordance with DIN 46228)

Ambient Tempera- open at 100 % Iu/Ith
ture of Stages4 enclosed at 100 % Ithe

V
V
V

V

A
A
A

A
A
A
A
A
A

A
A
A
A
A
A

A
A

A
A
A
A
A
A

mm2

AWG

mm2

AWG

600 600
600 600
300 300

15 6

on request

6 6
5 5
6 6

6/3 –/6
2/1 5/5
0,8/0,4 4/3
0,2/0,13 2/1,3
0,1/0,08 1/0,8
0,05 0,5

5/3 –/5
2/1 5/5
0,8/0,4 4/3
0,2/0,13 2/1,3
0,1/0,08 1/0,8
0,05 0,5

6 6
35 50

4/2,5 –/4
1,5/0,8 3/2,2
0,3/0,27 1,2/1
0,2/0,1 0,6/0,3
0,08/0,03 0,25/0,1
0,02 0,1

2x 2x
2,5 2,5
12 12

2x 2x
2,5 2,5
(2,5) (2,5)
14 14

55 °C during 24 hours with peaks up to 60 °C
35 °C during 24 hours with peaks up to 40 °C
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Dimensions

1see page 51

mm
inch

Two or Four Hole Panel Mounting

2M, additional length for mounting ER only
3Dimensions in ( ) for ER mounting plate only

2M, additional length for mounting ERF only
3Dimensions in ( ) for ERF mounting plate only

E
for CA4, CA4-1
E-V
for CL4

E-V
for CA4, CA4-1
E
for CL4

EF
for CA4, CA4-1
EF-V
for CL4

EF-V
for CA4, CA4-1
EF
for CL4

E
E-V
ER

EF
EF-V
ERF

CA10
CA11 CA10B C315

CA4 CAD11 CA11B L switches L switches

CA4-1 CL4 CAD12 CL10 CA20 CA253 CA20B CA25B C26 C32 C423 C43 C80 C125 Size S2 Size S3

30 30 48 48 48 48 (64) 64 64 64 64 64 (88) 88 88 88 88 130
1.18 1.18 1.89 1.89 1.89 1.89 (2.52) 2.52 2.52 2.52 2.52 2.52 (3.46) 3.46 3.46 3.46 3.46 5.12

29,5 35x46 43 50x56 45 46 56 56 58 60 66 84 84 88 88 126
1.16 1.38x1.81 1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60 3.30 3.30 3.46 3.46 4.96

4 4 4 4 4 4 4 4 4 4 4 5,5 5,5 5,5 5,5 7
.16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .22 .22 .22 .22 .28

3,2 3,2 5 5 5 5 5 5 5 5 5 (6) 6 6 6 6 7
.13 .13 .20 .20 .20 .20 .20 .20 .20 .20 .20 (.24) .24 .24 .24 .24 .28

8-11 8-11 8-15 8-15 8-15 8-15 10-15 10-15 10-15 10-15 10-15 13-17 13-17 13-17 13-17 15,5-20
.31-.43 .31-.43 .31-.59 .31-.59 .31-.59 .31-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .51-.67 .51-.67 .51-.67 .51-.67 .61-.79

- - 36 36 36 36 (48) 48 48 48 48 48 (68) 68 68 68 68 104
- - 1.42 1.42 1.42 1.42 (1.89) 1.89 1.89 1.89 1.89 1.89 (2.68) 2.68 2.68 2.68 2.68 4.09

- - 4,5 - 4,5 5,5 5 5,5 7,5 7,5 7,5 7,5 9,4 9,4 27,5 11,9
- - .18 - .18 .22 .20 .22 .30 .30 .30 .30 .37 .37 1.08 .47

A

B

C

D1

D2

E

M2

CA10
CA11 CA10B C315

CA4 CAD11 CA11B L switches L switches

CA4-1 CL4 CAD12 CL10 CA20 CA253 CA20B CA25B C26 C32 C423 C43 C80 C125 Size S2 Size S3

30 30 48 48 48 48 (64) 64 64 64 64 64 (88) 88 88 88 88 130
1.18 1.18 1.89 1.89 1.89 1.89 (2.52) 2.52 2.52 2.52 2.52 2.52 (3.46) 3.46 3.46 3.46 3.46 5.12

29,5 35x46 43 50x56 45 46 56 56 58 60 66 84 84 88 88 126
1.16 1.38x1.81 1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60 3.30 3.30 3.46 3.46 4.96

4 4 4 4 4 4 4 4 4 4 4 5,5 5,5 5,5 5,5 7
.16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .22 .22 .22 .22 .28

3,2 3,2 5 5 5 5 5 5 5 5 5 (6) 6 6 6 6 7
.13 .13 .20 .20 .20 .20 .20 .20 .20 .20 .20 (.24) .24 .24 .24 .24 .28

8-11 8-11 15-19 15-19 15-19 15-19 19-22 19-22 19-22 19-22 19-22 26-30 26-30 26-30 26-30 22-25
.31-.43 .31-.43 .59-.75 .59-.75 .59-.75 .59-.75 .75-.87 .75-.87 .75-.87 .75-.87 .75-.87 1.02-1.18 1.02-1.18 1.02-1.18 1.02-1.18 .87-.98

- - 36 36 36 36 (48) 48 48 48 48 48 (68) 68 68 68 68 104
- - 1.42 1.42 1.42 1.42 (1.89) 1.89 1.89 1.89 1.89 1.89 (2.68) 2.68 2.68 2.68 2.68 4.09

- - 4,5 - 4,5 5,5 5 5,5 7,5 7,5 7,5 7,5 9,4 9,4 27,5 11,9
- - .18 - .18 .22 .20 .22 .30 .30 .30 .30 .37 .37 1.08 .47

1 1 - - - - - - - - - - - - - -
.04 .04 - - - - - - - - - - - - - -

A

B

C

D1

D2

E

M2

M1
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Dimensions

1see page 51

mm
inch

Two or Four Hole Panel Mounting

E22

E22-V

EG
EGF

CA10
CA11
CAD11
CAD12 CL10 CA20 CA25
48 48 48 48
1.89 1.89 1.89 1.89

43 50x56 45 46
1.69 1.97x2.20 1.77 1.81

4 4 4 4
.16 .16 .16 .16

5 5 5 5
.20 .20 .20 .20

30 30 30 30
1.17 1.17 1.17 1.17

A

B

C

D1

E

CA10
CA11 C125
CAD11 L switches

CAD12 CL10 CA20 CA25 C26 C32 C42 C80 Size S2

64 64 64 64 88 88 88 130 130
2.52 2.52 2.52 2.52 3.46 3.46 3.46 5.12 5.12

43 50x56 45 46 58 60 66 84 88
1.69 1.97x2.20 1.77 1.81 2.28 2.36 2.60 3.30 3.46

4 4 4 4 5,5 5,5 5,5 7 7
.16 .16 .16 .16 .22 .22 .22 .28 .28

5 5 5 5 6 6 6 7 7
.20 .20 .20 .20 .24 .24 .24 .28 .28

10-15 10-15 10-15 10-15 13-17 13-17 13-17 15,5-20 15,5-20
.39-.59 .39-.59 .39-.59 .39-.59 .51-.67 .51-.67 .51-.67 .61-.79 .61-.79

19-22 19-22 19-22 19-22 26-30 26-30 26-30 22-25 22-25
.75-.87 .75-.87 .75-.87 .75-.87 1.02-1.18 1.02-1.18 1.02-1.18 .87-.98 .87-.98

48 48 48 48 68 68 68 104 104
1.89 1.89 1.89 1.89 2.68 2.68 2.68 4.09 4.09

6,7 6,7 6,7 6,7 0,5 0,5 0,5 2 2
.26 .26 .26 .26 .02 .02 .02 .08 .08

6,7 6,7 6,7 6,7 0,5 0,5 0,5 2 2
.26 .26 .26 .26 .02 .02 .02 .08 .08

A

B

C

D1

D2

D2

E

M

M

EG

EGF

EG

EGF

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 443 of 747



46

Dimensions

1see page 51

mm
inch

Four Hole Panel Mounting or Mosaic Mounting

KN1
KD1
KN2

E9
E91

E92

E93
E94 E9 E91 E92 E93 E94

6 6,35 - - -
.24 .25 - - -

12 12,8 - - -
.47 .50 - - -

15,4 17,4 32,5 28,5 32,5
.61 .69 1.28 1.12 1.28

4,7 5,5 - - -
.19 .22 - - -

- - - 4 -
- - - .16 -

D

F

G

K

M

CA4
CA4-1
CL4

CA4
CA4-1 CL4
29,5 35x46
1.16 1.38x1.81B

KN2 CA10
CA11
CAD11
CAD12 CL10 CA20 CA25
48 48 48 48
1.89 1.89 1.89 1.89

43 50x56 45 46
1.69 1.97x2.20 1.77 1.81

4 4 4 4
.16 .16 .16 .16

5 5 5 5
.20 .20 .20 .20

8-15 8-15 8-15 8-15
.31-.59 .31-.59 .31-.59 .31-.59

36 36 36 36
1.42 1.42 1.42 1.42

5,2 5,2 5,2 5,2
.20 .20 .20 .20

A

B

C

D1

D2

E

M

KN1
KD1

CA10
CA11 CA10B
CAD11 CA11B
CAD12 CL10 CA20 CA25 CA20B CA25B C26 C32 C42
64 64 64 64 64 64 64 64 64
2.52 2.52 2.52 2.52 2.52 2.52 2.52 2.52 2.52

43 50x56 45 46 56 56 58 60 66
1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60

4 4 4 4 4 4 4 4 4
.16 .16 .16 .16 .16 .16 .16 .16 .16

5 5 5 5 5 5 5 5 5
.20 .20 .20 .20 .20 .20 .20 .20 .20

10-15 10-15 10-15 10-15 10-15 10-15 10-15 10-15 10-15
.39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59

48 48 48 48 48 48 48 48 48
1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89

4,7 4,7 4,7 4,7 7 7 7 7 7
.19 .19 .19 .19 .28 .28 .28 .28 .28

A

B

C

D1

D2

E

M
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Dimensions
mm
inch

Two or Four Hole Panel Mounting

ED22 EC
ED
EC1
ED1

CA10
CAD11 CA20B
CAD12 CA11 CA20 CA25 CA10B CA11B CA25B C26 C32 C42 C43

EC EC EC EC EC EC1 EC EC1 EC EC1 EC EC1 EC EC EC
ED ED22 ED ED22 ED ED22 ED ED22 ED ED1 ED ED1 ED ED1 ED ED1 ED ED ED
48 48 48 48 64 48 64 48 64 64 64 64 64 64 64 64 88 88 88
1.89 1.89 1.89 1.89 2.52 1.89 2.52 1.89 2.52 2.52 2.52 2.52 2.52 2.52 2.52 2.52 3.46 3.46 3.46

50 74 50 74 68 74 68 74 88 74 88 74 88 74 88 74 108 108 108
1.97 2.91 1.97 2.91 2.68 2.91 2.68 2.91 3.46 2.91 3.46 2.91 3.46 2.91 3.46 2.91 4.25 4.25 4.25

4 - 4 - 4 - 4 - 4 4 4 4 4 4 4 4 4 4 4
.16 - .16 - .16 - .16 - .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .16

2 4 2 4 2 4 2 4 2 4 4 4 4 4 4 4 7,5 7,5 7,5
.08 .16 .08 .16 .08 .16 .08 .16 .08 .16 .16 .16 .16 .16 .16 .16 .30 .30 .30

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 6 6 6
.20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .24 .24 .24

8-15 - 8-15 - 8-15 - 8-15 - 10-15 10-15 10-15 10-15 10-15 10-15 10-15 10-15 13-15 13-15 13-15
.31-.59 - .31-.59 - .31-.59 - .31-.59 - .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .51-.59 .51-.59 .51-.59

18-22 11-15 18-22 11-15 18-22 11-15 18-22 11-15 22-25 19-22 22-25 19-22 22-25 19-22 22-25 19-22 28-33 28-33 28-33
.71-.87 .43-.59 .71-.87 .43-.59 .71-.87 .43-.59 .71-.87 .43-.59 .87-.98 .75-.87 .87-.98 .75-.87 .87-.98 .75-.87 .87-.98 .75-.87 1.1-1.3 1.1-1.3 1.1-1.3

36 - 36 - 48 - 48 - 48 48 48 48 48 48 48 48 68 68 68
1.42 - 1.42 - 1.89 - 1.89 - 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 2.68 2.68 2.68

- 30 - 30 - 30 - 30 - - - - - - - - - - -
- 1.17 - 1.17 - 1.17 - 1.17 - - - - - - - - - - -

2 1,5 2 1,5 2 1,5 2 1,5 2 - 2 - 2 - 2,2 - 2,2 2,2 2,2
.08 .06 .08 .06 .08 .06 .08 .06 .08 - .08 - .08 - .09 - .09 .09 .09

53,5 74,3 53,5 74,3 - 74,3 - 74,3 - 73,7 - 73,7 - 73,7 - 73,7 101 101 101
2.10 2.93 2.10 2.93 - 2.93 - 2.93 - 2.90 - 2.90 - 2.90 - 2.90 3.98 3.98 3.98

53,5 74,3 53,5 74,3 - 74,3 - 74,3 - 73,7 - 73,7 - 73,7 - 73,7 101 101 101
2.10 2.93 2.10 2.93 - 2.93 - 2.93 - 2.90 - 2.90 - 2.90 - 2.90 3.98 3.98 3.98

67,5 74,3 67,5 94,3 - 74,3 - 94,3 - 73,7 - 93,7 - 93,7 - 93,7 101 139 139
2.66 2.93 2.66 3.71 - 2.93 - 3.71 - 2.90 - 3.69 - 3.69 - 3.69 3.98 5.47 5.47

67,5 74,3 81,5 94,3 - 94,3 - 94,3 - 93,7 - 93,7 - 93,7 - 93,7 139 139 139
2.66 2.93 3.21 3.71 - 3.71 - 3.71 - 3.69 - 3.69 - 3.69 - 3.69 5.47 5.47 5.47

81,5 94,3 - - 103 - 103 - - 93,7 103 - 103 - 114,5 - 139 177 177
3.21 3.71 - - 4.06 - 4.06 - - 3.69 4.06 - 4.06 - 4.50 - 5.47 6.97 6.97

81,5 94,3 - - - - - - 103 - 127 - 127 - 127 - 177 215 215
3.21 3.71 - - - - - - 4.06 - 5 - 5 - 5 - 6.97 8.46 8.46

- - - - - - - - 127 - 139,5 - 139,5 - 139,5 - 177 215 215
- - - - - - - - 5 - 5.47 - 5.47 - 5.47 - 6.97 8.46 8.46

- - - - - - - - 127 - 152 - 152 - 152 - 215 253 253
- - - - - - - - 5 - 5.98 - 5.98 - 5.98 - 8.46 9.96 9.96

- - - - - - - - 139,5 - 164,5 - 164,5 - 164,5 - 215 253 253
- - - - - - - - 5.47 - 6.48 - 6.48 - 6.48 - 8.46 9.96 9.96

- - - - - - - - 152 - 177 - 177 - 177 - 253 - 291
- - - - - - - - 5.98 - 6.97 - 6.97 - 6.97 - 9.96 - 11.46

- - - - - - - - 152 - - - - - - - 253 - 291
- - - - - - - - 5.98 - - - - - - - 9.96 - 11.46

- - - - - - - - 164,5 - - - - - - - 253 - 329
- - - - - - - - 6.48 - - - - - - - 9.96 - 12.95

A

B

C

C

D1

D2

D2

E

F

M

1

2

3

4

5

6

7

8

9

10

11

12

EC/EC1

ED/ED1/
ED22

EC/EC1

ED/ED1/
ED22

ED/ED22

Stages L
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Dimensions

1see page 51

mm
inch

Single Hole Mounting or Base Mounting

VE22
VE22V

VE
VE-V

VF22
VF22V

VF
VF-V

FS1...
FT1...
FT3...

FH3...
FS2...
FT2...
FT4...

FS4...

1,7
0.2
0

+

0.2
0

+

16,2

0.
2

0
+

17
,9

.008"
0

+.638"

.067" .008"
0

+

.0
08

"
0

+
.7

05
"

FS1...
FS2...
FS4...

FH3...
FT1...
FT2...

FT3...
FT4...

4,8
0.2
0

+

0.5
0

+

30,5

0
+

.008"
0

+

.019"
0

+

1.201"

1.
29

9"
+ .

01
9"

0

0.
5

33

.189"

3,2 0.2
0

+

0.4
0

+

22,3

0.
4

0
+

24
,1

.126" .008"
0

+

.0
16

"
0

+

.016"
0

+.878"

.9
49

"

3,2 0.2
0

+

0.4
0

+

22,3

0.
4

0
+

24
,1

.126" .008"
0

+

.0
16

"
0

+

.016"
0

+.878"

.9
49

"

3,2 0.2
0

+

0.4
0

+

22,3

0.
4

0
+

24
,1

.126" .008"
0

+

.0
16

"
0

+

.016"
0

+.878"

.9
49

"

CA10
CA11

CA4 CAD11
CA4-1 CL4 CAD12 CL10 CA20 CA25
30 30 48 48 48 48
1.18 1.18 1.89 1.89 1.89 1.89

- - 64 64 64 64
- - 2.52 2.52 2.52 2.52

28 35x46 43 50x56 45 46
1.10 1.38x1.81 1.69 1.97x2.20 1.77 1.81

5 5 6 6 6 6
.20 .20 .24 .24 .24 .24

29,5 29,5 39 39 39 39
1.16 1.16 1.54 1.54 1.54 1.54

39 39 - - - -
1.54 1.54 - - - -

12,5 12,5 18,2 18,2 18,2 18,2
.49 .49 .72 .72 .72 .72

- - 25,2 25,2 25,2 25,2
- - .99 .99 .99 .99

A/E

B

C

D

F

M

FH3...

FH3...

CA10
CA11 CA10B C315
CAD11 CA11B L switches L switches

CAD12 CL10 CA20 CA252 CA20B CA25B C26 C32 C422 C43 C80 C125 Size S2 Size S3

48 48 48 48 (64) 64 64 64 64 64 (88) 88 88 88 88 128
1.89 1.89 1.89 1.89 (2.52) 2.52 2.52 2.52 2.52 2.52 (3.46) 3.46 3.46 3.46 3.46 5.04

43 50x56 45 46 56 56 58 60 66 84 84 88 88 126
1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60 3.30 3.30 3.46 3.46 4.96

10,5 10,5 10,5 10,5 13,5 13,5 13,5 13,5 13,5 16 16 16 16 19,3
.41 .41 .41 .41 .53 .53 .53 .53 .53 .63 .63 .63 .63 .76

4,1 - 4,1 4,1 4,1 4,1 4,1 4,1 5,4 5,4 5,4 5,4 5,4 7
.16 - .16 .16 .16 .16 .16 .16 .21 .21 .21 .21 .21 .28

5 - 5 5 5 5 5 5 5 6 6 6 6 7
.20 - .20 .20 .20 .20 .20 .20 .20 .24 .24 .24 .24 .28

8-15 - 8-15 8-15 10-15 10-15 10-15 10-15 10-15 13-17 13-17 13-17 13-17 15,5-20
.31-.59 - .31-.59 .31-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .51-.67 .51-.67 .51-.67 .51-.67 .61-.79

36 - 36 36 (48) 48 48 48 48 48 (68) 68 68 68 68 104
1.42 - 1.42 1.42 (1.89) 1.89 1.89 1.89 1.89 1.89 (2.68) 2.68 2.68 2.68 2.68 4.09

2,2 - 2,2 3,2 2,5 2,5 5 5 5 7 8,9 8,9 27 11,4
.09 - .09 .13 .10 .10 .20 .20 .20 .28 .35 .35 1.06 .45

A

B

C

D1

D2

D3

E

M
2Dimensions in ( ) for revertive mounting plate
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Dimensions

1see page 51     2not available for switch type CA20

mm
inch

Base Mounting

VE1 CA10
CA11 CA10B
CAD11 CA11B
CAD12 CL10 CA20 CA25 CA20B CA25B C26 C32 C42
48 48 48 48 64 64 64 64 64
1.89 1.89 1.89 1.89 2.52 2.52 2.52 2.52 2.52

43 50x56 45 46 56 56 58 60 66
1.69 1.97x2.20 1.77 1.81 2.20 2.20 2.28 2.36 2.60

10,5 10,5 10,5 10,5 13,5 13,5 13,5 13,5 13,5
.41 .41 .41 .41 .53 .53 .53 .53 .53

5 5 5 5 5 5 5 5 5
.20 .20 .20 .20 .20 .20 .20 .20 .20

8-15 8-15 8-15 8-15 10-15 10-15 10-15 10-15 10-15
.31-.59 .31-.59 .31-.59 .31-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59

36 36 36 36 48 48 48 48 48
1.42 1.42 1.42 1.42 1.89 1.89 1.89 1.89 1.89

48 48 48 48 70 70 70 70 70
1.89 1.89 1.89 1.89 2.76 2.76 2.76 2.76 2.76

60 60 60 60 60 60 60 60 60
2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.36

A

B

C

D1

D2

E

F

G

VE2

VE3

VE21 (for CA4 and CA4-1)

VE21 (for CA10-CA25)

61,2
2.41"

45 1.
77

"

S 17
.67"

46
1.81"

S 4,5
.18"

35,5
1.40"

45 1.
77

"

S H

VE4

46
1.81"

S 4,5
.18"

A

4,
1

E

.1
6"

52,3
2.06"

45 1.
77

"

S 26,5
1.04"

CA11
CA10 CA11 CA10 CA20 CA10
CAD11 CA20 CAD11 CA25 CAD11 CA11
CAD12 CL10 CA25 CAD12 CL10 CAD12 CA20 CA25

Max. no. of stages Max. no. of stages Max. no. of stages

CA10
CA4 CAD11
CA4-1 CAD12 CA11 CA20 CA25

No. of stages

S =

S =

S =

S =

S =

3 1 - 1 1 1 2 -

3 1 1 2 1 2 2 1

4 2 2 3 2 3 3 2

5 2 2 3 2 3 3 2

5 32 3 4 3 4 4 3

1/2 1/2 1/2 1/2 1

3 3 - - 2

4 - - - -

- - 3 3 -

- - - - 3

5 - - - -

- 4/5 - - -

- - 4 - -

6 - - 4 -

- 6 - - 4

46
1.81

50
1.97

61
2.40

67
2.64

69
2.70

44
1.73

46
1.81

54
2.13

56
2.20

60
2.36

62
2.44

66
2.60

68
2.68

70
2.76

74
2.91

VE2 VE3 VE4 VE21

21
.83

26,5
1.04

26,5
1.04

-
-

-
-

26,5
1.04

-
-

-
-

26,5
1.04

-
-

HSmin.
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Dimensions
mm
inch

Wall Mounting, Escutcheon Plates and Additional Length

Quick connects for switches CA4-4

UE1
UE2
UE3

UE4
UE5
UE6

UE7 Lamp

Escutcheon plates for mounting E, EF, ER, ERF, EG, EGF, KN1, KD1, KN2, EC, EC1, ED, ED1, VE, VE1, VF

Additional length for amendment (page 4)

Size

CA10
CA11
CAD11 CA20
CAD12 CA25 C26 C32 C42
5,4 5,4 - - -
.21 .21 - - -

- - 9,2 9,2 -
- - .36 .36 -

14,3 14,3 12,2 12,2 12,2
.56 .56 .48 .48 .48

Latching mechanism size S1

Latching mechanism size S2

Snap action

80 3.15"sq 80 3.15"sq
70 2.76"

48
1.89"sq ≈100

≈3.94"

21
.83"

5
.20"

.2
7"

di
a

6,
8

Ø

.3
3"

di
a

8,
5

Ø

A B C
30 39 5,5
1.18 1.54 .22

48 59 6,7
1.89 2.32 .26

64 78 7,4
2.52 3.07 .29

S00

S0

S1

A C
30 5,5
1.18 .22

48 6,3
1.89 .25

64 7,4
2.52 .29

88 8,5
3.46 .33

130 11,5
5.12 .45

S00

S0

S1

S2

S3

Size
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Dimensions
mm
inch

Additional Length

Terminal lugs for switches C315, C316 and L switches

Length L

C315 L800 L1600
L350 L630 L1000 L1250 L351 L631 L1001 L1251 C316 L400 L600 L1200 L2000
190 220 230 240 138 148 148 148 150 180 208 256 326
7.48 8.66 9.06 9.45 5.43 5.83 5.83 5.83 5.91 7.09 8.19 10.08 12.83F

C315
C316
L400
L600

L800
L1200
L1600

L2000

F

45

F

1.77"
5

.20"

F

F

F

CA10 C125 C315
CA4 CAD11 L switches L switches

CA4-1 CL4 CAD12 CL10 CA11 CA20 CA25 CA10B CA11B CA20B CA25B C26 C32 C42 C43 C80 Size S2 Size S3

30 34 33,5 37,2 36,7 37,7 39 38,9 42,1 43,1 44,4 42 46,8 50,8 59 61,5 67,5 78,6
1.18 1.34 1.32 1.46 1.44 1.48 1.51 1.53 1.66 1.70 1.75 1.65 1.84 2.00 2.32 2.42 2.66 3.09

38 46 43 49,9 49,4 50,4 53 48,4 54,8 55,8 58,4 54,7 64,3 72,3 80,5 88,0 100 117,2
1.50 1.81 1.69 1.96 1.94 1.98 2.09 1.91 2.16 2.20 2.30 2.15 2.51 2.85 3.17 3.46 3.94 4.61

46 58 52,5 62,6 62,1 63,1 67 57,9 67,5 68,5 72,4 67,4 81,8 93,8 102 114,5 132,5 155,8
1.81 2.28 2.07 2.46 2.44 2.48 2.64 2.28 2.66 2.70 2.85 2.65 3.22 3.69 4.02 4.51 5.22 6.13

54 70 62 75,3 74,8 75,8 81 67,4 80,2 81,2 86,4 80,1 99,3 115,3 123,5 141 165 194,4
2.13 2.76 2.44 2.96 2.94 2.98 3.19 2.65 3.16 3.20 3.40 3.15 3.91 4.54 4.86 5.55 6.50 7.65

62 82 71,5 88 87,5 88,5 95 76,9 92,9 93,9 100,4 92,8 116,8 136,8 145 167,5 197,5 233
2.44 3.23 2.81 3.46 3.44 3.48 3.74 3.03 3.66 3.70 3.95 3.65 4.60 5.39 5.71 6.59 7.78 9.17

70 94 81 100,7 100,2 101,2 109 86,4 105,6 106,6 114,4 105,5 134,3 158,3 166,5 194 230 271,6
2.76 3.70 3.19 3.96 3.94 3.98 4.29 3.40 4.16 4.20 4.50 4.15 5.29 6.23 6.56 7.64 9.06 10.69

78 106 90,5 113,4 112,9 113,9 123 95,9 118,3 119,3 128,4 118,2 151,8 179,8 188 220,5 262,5 310,2
3.07 4.17 3.56 4.46 4.44 4.48 4.84 3.78 4.66 4.70 5.05 4.65 5.98 7.08 7.40 8.68 10.33 12.21

86 118 100 126,1 125,6 126,6 137 105,4 131 132 142,4 130,9 169,3 201,3 209,5 247 295 348,8
3.39 4.65 3.94 4.96 4.94 4.98 5.39 4.15 5.16 5.20 5.60 5.15 6.67 7.93 8.25 9.72 11.61 13.73

94 - 109,5 138,8 138,3 139,3 151 114,9 143,7 144,7 156,4 143,6 186,8 222,8 231 273,5 327,5 387,4
3.70 - 4.31 5.46 5.44 5.48 5.94 4.52 5.66 5.70 6.15 5.65 7.36 8.77 9.09 10.77 12.89 15.25

- - 119 151,5 151 152 165 124,4 156,4 157,4 170,4 156,3 204,3 244,3 252,2 300 360 426
- - 4.68 5.96 5.94 5.98 6.50 4.90 6.16 6.20 6.70 6.15 8.04 9.62 9.54 11.81 14.17 16.77

- - 128,5 - 163,7 164,7 179 133,9 169,1 170,1 184,4 169 221,8 265,8 274 326,5 392,5 464,6
- - 5.06 - 6.44 6.48 7.05 5.27 6.66 6.70 7.25 6.65 8.73 10.46 10.79 12.85 15.45 18.29

- - 138 - 176,4 177,4 193 143,4 181,8 182,8 198,4 181,7 239,3 287,3 295,5 353 425 503,2
- - 5.43 - 6.94 6.98 7.60 5.65 7.16 7.20 7.80 7.15 9.42 11.31 11.63 13.90 16.73 19.81

1

2

3

4

5

6

7

8

9

10

11

12

Stages
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We reserve the right to make technical and dimensional changes without prior notice.

The Range of “Blue Line” Switchgear
Technical literature covering the following products is available on request.

Catalog
Number

Main Switches and Main Switches with Emergency Function 16 A-315 A
Maintenance Switches 20 A-315 A
Switch Disconnectors 20 A-315 A
According to IEC 60947-3, EN 60947-3, VDE 0660 part 107, IEC 60204, EN 60204 and VDE 0113

CL Switches 10 A-20 A
C, CA and CAD Switches 10 A-315 A and L Switches 350 A-2400 A
C, CA and CAD switches are designed for universal application. They are recommended for instrument, isolator,
double-throw and motor control.
L switches are designed for load and off-load applications. They are used to switch resistive or low inductive
loads.

Optional Extras and Enclosures
The complete product line, a large number of optional extras is available, including door interlocks, push-pull
devices, cylinder and padlock attachments, control and indicator devices, AC motor drives, as well as 
enclosures, both insulated and metal.

A and AD Switches 6 A-25 A
A and AD switches have 4 contacts in each switching stage. These switches provide an extensive range of switch 
functions and require a minimum mounting depth. Up to 36 switching positions are possible, with availability of 
48 contacts per 12 stage switch column.

CG, CH and CHR Switches 10 A-25 A
Ultra compact CG, CH and CHR switches are ideally suited for control and instrumentation applications.
Switch terminals are “finger-proof” and conveniently accessible for wiring and are delivered open. All CG4 switches
offer specially designed gold plated contacts or H-bridges with “cross-wire” contact systems, which facilitates
their use in electronic circuitry and chemically aggressive environments.

DH, DHR, DK and DKR Switches 6 A-16 A
DH, DHR, DK and DKR switches incorporate unique corrosion resistant contacts that permit operation on system
voltage as low as 1 V. They have fully enclosed and protected contacts which can be operated either by rotary
and/or lateral handle movement. D switches are used in calibration and semiconductor circuits. They are also
used for relay and contactor control.

X Switches 80 A-630 A
X switches can be applied for load, tap and gang switching duties. They incorporate 6 contacts in each switching
stage. Their compact design provides a minimum length dimension for mounting purposes.

KG Switches 20 A-315 A and KH and KHR Switches 16 A-80 A
KG, KH and KHR switches are excellent circuit interruptors. They have high through fault and fault making
capacities and are especially designed for use as isolators and safety switches for machine tools, distribution
panels and switchboards. KG ON/OFF switches offer unusually high dimensioned air and creepage distances
between terminals which are designed for time saving “straight-line” wiring. ON/OFF switches are available with
up to 8 poles and double-throw switches are available with up to 4 poles.

Contactors 16 A-115 A and Motor Starters 1,1 kW-55 kW
These include control relays, motor contactors, two and four pole output contactors, heating contactors, 
thermal overload relays.

Push Buttons and Pilot Lights, 22,5 mm Ø
A complete range of state-of-the-art push buttons and pilot lights represent an ideal combination of functional
security and economical efficiency in a modular design. 

500

100

101

110

120

130

140

150

200

302
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SALES AND SERVICE ORGANIZATION

Australia

australian solenoid f co. pty. ltd.
379 Liverpool Road, ASHFIELD, N.S.W. 2131
P. O. Box 1093, ASHFIELD, N.S.W. 1800
Tel: +61 2 9797-7333, Fax: 0092
e-mail: sales@austrasol.com.au

Austria

austro solenoid f ges.m.b.h.
Schumanngasse 35, Postfach 431
A-1181 WIEN
Tel: +43 1 404 06, Fax: 404 06-190
e-mail: aso@krausnaimer.com

Belgium, Luxembourg

solenoid benelux f b. v.
Stationstraat 34
B-3070 KORTENBERG
Tel: +32 2 757-0141, Fax: 1640
e-mail: info@solenoid.be

Brazil

solenoid do brasil f ltda.
Avenida Berna 230
04774-020 SAO PAULO
Tel: +55 11 5524-1288, Fax: 5521-4659/9633
e-mail: knbrasil@krausnaimer.com.br

Canada

canadian solenoid f inc.
219 Connie Crescent, Unit 13A
CONCORD, Ontario, L4K 1L4
Tel: +1 905 738-1666, Fax: 9327
e-mail: cdnsolenoid@cansol.on.ca

Chile

ASEA BROWN BOVERI S. A.
Vicuña Mackenna 1602, Casilla 3555
SANTIAGO DE CHILE
Tel: +56 2 544-7411, Fax: 7418

Cyprus

ELECTROMATIC CONSTRUCTIONS LTD.
72, Evagoras Pallikarides Str., CY-2235 LATSIA-Nicosia
P. O. Box 12630, CY-2251 LATSIA-Nicosia
Tel: +357 2 48 41 41, Fax: 48 57 47

Czech Republic

OBZOR, vyrobní dru$stvo Zlín
Louky-Slanica 378
CZ-76413 ZLÍN
Tel: +420 57 7195-111/-153 (Techn. Supp.)
Fax: +420 57 7195-152/-138 
e-mail: ots@obzor.cz

Denmark

C. THIIM A/S Ingeniørfirma
Transformervej 31
DK-2730 HERLEV
Tel: +45 44 85 80 00, Fax: 80 05
e-mail: thiim@thiim.com

Finland

suomen solenoid f oy
Karitie 7
FIN-01530 VANTAA
Tel: +358 9 825-4240, Fax: 42410
e-mail: etunimi.sukunimi@finsol.fi

France

solenoid france f s. a.
33, rue Bobillot
F-75013 PARIS
Tél: +33 1 58 40 80 80, Fax: 45 80 91 19
e-mail: sales@solfrance.fr

Germany

deutsche solenoid f vertriebs-gmbh
Wikingerstraße 20-28, D-76189 KARLSRUHE
Postfach 10 01 24, D-76231 KARLSRUHE
Tel: +49 721 59 88-0, Fax: 59 28 28
e-mail: desol@krausnaimer.com

Great Britain

u. k. solenoid f ltd.
115 London Road
NEWBURY/BERKSHIRE RG14 2AH
Tel: +44 1635 45991, Fax: 37807
e-mail: sales@uksol.co.uk

Greece

KALAMARAKIS-SAPOUNAS S. A.
Ionias & Neromilou Str., P. O. Box 46566
GR-13671 ACHARNES/ATHENS
Tel: +30 2 10 240-6000-6, Fax: 240-6007
e-mail: ksa@ksa.gr

Hungary

GANZ, Schalter- u. Gerätefabrik
X. Kõbányal út 41/c, Postfach 87
H-1475 BUDAPEST
Tel: +36 1 261-5479, Fax: 4685
e-mail: ganzkk@ganzkk.hu

Iceland

BRAEDURNIR ORMSSON EHF
Lágmúli 6-9, P. O. Box 8670
REYKJAVIK
Tel: +354 530-28 00, Fax: 28 10
e-mail: skuli@ormsson.is

Iran

RBS technische und kommerzielle
Beratungsgesellschaft mbH
Kohlriege 14
D-33758 SCHLOSS HOLTE
Tel: +49 5207 9111-0, Fax: 9111-19
e-mail: kontakt@rbs-gmbh.de

Republic of Ireland

irish solenoid f ltd.
Bay 145, Shannon Free Zone
SHANNON, Co. Clare
Tel: +353 61 704700, Fax: 471084
e-mail: salesirs@krausnaimer.ie

Italy

solenoid italia f s.r.l.
Via Terracini, 9
I-24047 TREVIGLIO (BG)
Tel: +39 0363-30 11 12, Fax: 30 21 13

Japan

solenoid japan f co. ltd.
Yoshiwada Building 2F
1-11-6 Hamamatsucho
Minato-Ku, TOKYO 105-0013
Tel: +81 3 3436-6151, Fax: 6325

Kuwait

AMMAR & PARTNERS ELECTRICAL CO.
P. O. Box 1871
13019 SAFAT
Tel: +965 483-0122/483-0133
Fax: +965 484-1818

Malaysia

INDUSTRIAL AUTOMATION (M) Sdn Bhd
30-3 & 30-4 Loke New Road
55200 KUALA LUMPUR
Tel: +60 3-9-2210511, Fax: 2222299
e-mail: inquiry@iasb.com.my

Mexico

ING. JAVIER CABALLERO B.
A. Gaviño 30, Satélite,
53100, Edo. de Mexico, MEXICO
Tel: +52 5555 62-7577, Fax: 0434
e-mail: j_caballero_b@infosel.net.mx

Netherlands

solenoid benelux f b. v.
Wegtersweg 38, Postbus 199
NL-7556 BR HENGELO (Ov.)
Tel: +31 74 291-9441, Fax: 8380
e-mail: info@solenoid.nl

New Zealand

new zealand solenoid f co. ltd.
42 Miramar Avenue, P. O. Box 15-009
WELLINGTON
Tel: +64 4 380-9888, Fax: 9877
e-mail: sales@nzsolenoid.co.nz

Norway

norsk solenoid f a/s
Hjalmar Brantings vei 8, P. O. Box 21, Økern
N-0508 OSLO
Tel: +47 22 64 44 20, Fax: 65 39 49
e-mail: nos@norsksol.no

Poland

ASTAT sp. z o.o
ul. Dabrowskiego 461
PL-60451 POZNAN
Tel: +48 61 848-8871/72, Fax: 8276
e-mail: info@astat.com.pl

Portugal

ELECTRICOL-DAMAS, FERREIRA & DAMASCENO, S. A.
Apartado 1083
P-2671-852 SANTO ANTÓNIO DOS CAVALEIROS
Tel: +351 21 989-8939, Fax: 988-6464

Kingdom of Saudi-Arabia

HAWA ELECTRIC PANEL BOARD FACTORY
Industrial Area, P. O. Box 1684
DAMMAM 31441
Tel: +966 3 847-2061, Fax: 2056

Singapore

solenoid singapore f pte. ltd.
115A, Commonwealth Drive
# 03-17/23
SINGAPORE 149 596
Tel: +65 6473-8166, Fax: 8643
e-mail: krausnaimer@singsol.com.sg

Slovenia

SCHRACK Energietechnik d.o.o.
Glavni trg 47
SI-2380 SLOVENJ GRADEC
Tel: +386 2 88 392 00, Fax: 434 71
e-mail: schrack.sg@schrack-energietechnik.si

Republic of South Africa

south african solenoid f co. pty. ltd.
7 Village Crescent, Linbro Village
Linbro Business Park, SANDTON 2065
P. O. Box 511, KELVIN 2054
Tel: +27 11 608-6060, Fax: 608-2874
e-mail: sales@sasolenoid.co.za

Spain

HAZEMEYER ESPAÑOLA S. A.
Crta. de Tiana s/n, Esq. N-2
BADALONA-BARCELONA
Tel: +34 93 389-4262, Fax: 384-3586
e-mail: heshaze@catworld.net

Sweden

skandinaviska solenoid f ab
Dr. Widerströms Gata 11, FRUÄNGEN
Box 42097, S-126 14 STOCKHOLM
Tel: +46 8 97 00 80, Fax: 97 87 33
e-mail: order@skansol.se

Switzerland

AWAG Elektrotechnik AG
Sandbüelstraße 2, Postfach
CH-8604 VOLKETSWIL
Tel: +41 1 908-1919, Fax: 1999
e-mail: info@awag.ch

Taiwan

NUWTEC ENTERPRISE Co Ltd
No. 301, Sec. 1, Nan Kang Road
TAIPEI 115, Taiwan, R. o. C.
Tel: +886 2 265-13279, Fax: 13264
e-mail: nathan.nuwtec@msa.hinet.net

Turkey

ÜNAL KARDES ELEKTRIK GEREÇLERI A. S.
Besyol, Eski Londra Asfaltı-6
TR-34630 SEFAKÖY-Istanbul
Tel: +90 212 624-9204, Fax: 592-4810
e-mail: info@unalkardes.com.tr

USA

american solenoid f co. inc.
760 New Brunswick Road, P. O. Box 430
SOMERSET, NJ 08873
Tel: +1 732 560-1240, Fax: 8823
e-mail: amsol@krausnaimer-us.com
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MSF
SOFT STARTER

INSTRUCTION MANUAL

Document number: 01-1363-01
Edition: r2
Date of release: 2001-04-20
© Copyright Emotron AB 2000
Emotron retain the right to change specifications and illustrations in the 
text, without prior notification. The contents of this document may not 
be copied without the explicit permission of Emotron AB.

Valid for the following Soft starter Models:
MSF-017 to MSF-1400
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Safety
The soft starter should be installed in a cabinet or in an
electrical control room.
• The device must be installed by trained personnel.
• Disconnect all power sources before servicing.
• Always use standard commercial fuses, slow blow

e.g. type gl, gG, to protect the wiring and prevent
short circuiting. To protect the thyristors against
short-circuit currents, superfast semiconductor fuses
can be used if preferred. The normal guarantee is
valid even if superfast semiconductor fuses are not
used.

Operating and maintenance personnel
1. Read the whole Instruction Manual before install-

ing and putting the equipment into operation. 
2. During all work (operation, maintenance, repairs,

etc.) observe the switch-off procedures given in this
instruction as well as any other operating
instruction for the driven machine or system. See
Emergency below.

3. The operator must avoid any working methods
which reduce the safety of the device.

4. The operator must do what he can to ensure that
no unauthorised person is working on the device.

5. The operator must immediately report any changes
to the device which reduce its safety to the user.

6. The user must undertake all necessary measures to
operate the device in perfect condition only. 

Installation of spare parts
We expressly point out that any spare parts and accesso-
ries not supplied by us have also not been tested or
approved by us.

Installing and/or using such products can have a
negative effect on the characteristics designed for your
device. The manufacturer is not liable for damage aris-
ing as a result of using non-original parts and accesso-
ries.

Emergency
You can switch the device off at any time with the
mains switch connected in front of the soft starter (both
motor and control voltage must be switched off).

Dismantling and scrapping
The enclosure of the soft starter is made of recyclable
material as aluminium, iron and plastic. Legal require-
ments for disposal and recycling of these materials must
be complied with.

The soft starter contains a number of components
demanding special treatment, as for example thyristors.
The circuit board contain small amounts of tin and
lead. Legal requirements for disposal and recycling of
these materials must be complied with. 

S A F E T Y  I N S T R U C T I O N S
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6 GENERAL INFORMATION

1 . G E N E R A L  I N F O R M A T I O N

1.1 Integrated safety systems
The device is fitted with a protection system which
reacts to:
• Over temperature.
• Voltage unbalance. 
• Over- and under voltage.
• Phase reversal
• Phase loss
• Motor overload protection thermal and PTC.
• Motor load monitor, protecting machine or process

max or min alarm
• Starts per hour limitation

The soft starter is fitted with a connection for pro-
tective earth (PE).

MSF soft starters are all enclosed IP 20, except
MSF-1000 and MSF-1400 which are delivered as open
chassi IP00.

1.2 Safety measures
These instructions are a constituent part of the device
and must be:
• Available to competent personnel at all times.
• Read prior to installation of the device.
• Observed with regard to safety, warnings and infor-

mation given.

The tasks in these instructions are described so that
they can be understood by people trained in electrical
engineering. Such personnel must have appropriate
tools and testing instruments available. Such personnel
must have been trained in safe working methods.

The safety measures laid down in DIN norm VDE
0100 must be guaranteed.

The user must obtain any general and local operating
permits and meet any requirements regarding:
• Safety of personnel.
• Product disposal.
• Environmental protection.

NOTE! The safety measures must remain in force at all 
times. Should questions or uncertainties arise, please 
contact your local sales outlet.

1.3 Notes to the Instruction 
Manual

WARNING! Warnings are marked with a warning 
triangle.

Serial number
The information given in these instructions only
applies to the device with the serial number given on
the label on the front page. A plate with the serial
number is fixed to the device.

Important
For all enquiries and spare parts orders, please quote
the correct name of the device and serial number to
ensure that your inquiry or order is dealt with correctly
and swiftly.

NOTE! These instructions only apply to the soft starters 
having the serial number given on the front page, and not 
for all models.

1.4 How to use the Instruction 
Manual

This instruction manual tells you how to install and
operate the MSF soft starter. Read the whole Instruc-
tion Manual before installing and putting the unit into
operation. For simple start-up, read chapter 2. page 8
to chapter 3. page 10. 

Once you are familiar with the soft starter, you can
operate it from the keyboard by referring to the chap-
ter 13. page 79. This chapter describes all the functions
and possible setting. 

1.5 Standards
The device is manufactured in accordance with these
regulations.
• IEC 947-4-2
• EN 60204-1 Electrical equipment of machines, part

1, General requirements and VDE 0113. 
• EN 50081-2, EMC Emission
• EN 50081-1, EMC Emission with bypass
• EN 50082-2, EMC Immunity
• GOST
• UL508

1.6 Tests in accordance with norm 
EN60204

Before leaving the factory, the device was subjected to
the following tests:
• Through connection of earthing system;

a) visual inspection.
b) check that earthing wire is firmly connected.

• Insulation
• Voltage
• Function

!
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GENERAL INFORMATION 7

1.7 Inspection at delivery

Fig. 1 Scope of delivery.

1.7.1 Transport and packing
The device is packed in a carton or plywood box for
delivery. The outer packaging can be returned. The
devices are carefully checked and packed before dis-
patch, but transport damage cannot be ruled out. 

Check on receipt:
• Check that the goods are complete as listed on the

delivery note, see type no. etc. on the rating plate. 

Is the packaging damaged?
• Check the goods for damage (visual check).

If you have cause for complaint
If the goods have been damaged in transport:
• Contact the transport company or the supplier

immediately.
• Keep the packaging (for inspection by the transport

company or for returning the device).

Packaging for returning the device
• Pack the device so that it is shock-resistant.

Intermediate storage
After delivery or after it has been dismounted, the
device can be stored before further use in a dry room.

1.8 Unpacking of MSF-310 and 
larger types

The soft starter is attached to the plywood box/loading 
stool by screws, and the soft starter must be unpacked 
as follows:
1. Open only the securing plates at the bottom of the

box (bend downwards). Then lift up the box from
the loading stool, both top and sides in one piece.

2. Loosen the three (3 pcs) screws on the front cover
of the soft starter, down by the lower logo.

3. Push up the front cover about 20 mm so that the
front cover can be removed.

4. Remove the two (2 pcs) mounting screws at the
bottom of the soft starter.

5. Lift up the soft starter at the bottom about 10 mm
and then push backwards about 20 mm so that the
soft starter can be removed from the mounting
hooks* at the top. The hooks are placed under the
bottom plate and cannot be removed until the soft
starter is pulled out.

6. Loosen the screws (2 pcs) for the mounting hooks
and remove the hooks.

7. The hooks are used as an upper support for mount-
ing the soft starter.

Fig. 2 Unpacking of MSF-310 and larger models.

MSF
SOFT STARTERINSTRUCTION MANUAL
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8 DESCRIPTION

2 . D E S C R I P T I O N

2.1 General
The MSF is installed directly between the mains and
the supply cable to the motor. If a mains contactor is
used it can be activated by the integrated K1 relay.

The MSF is developed for soft starting, stopping and
braking three-phase motors. 

There are 3 different kinds of soft starting control
methods:
• Control method 1-Phase

The single phase controlled soft starters provide 
only a reduction in starting torque no control of 
current or torque. These starters need a main and 
bypass contactor as well as external motor protec-
tions. This is a open loop voltage controller. These 
starters are mainly in the power up to 7.5 kW.

• Control method 2-Phase
The two phase starters can start a motor without a 
mains contactor, but in that case voltage still is 
present at the motor when it´s stopped. These start-
ers are mainly in the power up to 22 kW.

• Control method 3-Phase
In the three phase Soft Starters there are different 
technologies:
• Voltage control
• Current control
• Torque control

Voltage control
This method is the most used control method. The
starter gives a smooth start but doesn’t get any feedback
on current or torque. The typical settings to optimize a
voltage ramp are: Initial voltage, ramp time, dual ramp
time.

Fig. 3 Voltage control

Current control
The voltage ramp can be used with a current limit
which stops the voltage ramp when the set maximum
current level is reached. The maximum current level is
the main setting and must be set by the user depending
the maximum current allowed for the application.

Fig. 4 Current control

Torque control
Is the most sufficient way of starting motors. Unlike
voltage and current based systems the soft starter moni-
tors the torque need and allows to start with the lowest
possible current. Using a closed loop torque controller
also linear ramps are possible. The voltage ramp can not
hold back the motor starting torque this results in a
current peak and unlinear ramps. In the current ramp
there will be no peak current, but a higher current for
a longer period of time during the start compared to
torque control. Current starting doesn’t give linear
ramps. The linear ramps are very important in many
applications. For an example, to stop a pump with an
unlinear ramp will give water hammer. Soft starters
which doesn’t monitor the torque, will start and stop to
fast if the load is lighter than the setting of current or
ramp time.

Fig. 5 Torque control

03-F116

FLC

Current (A)

Time

03-F111

FLC

Current (A)

Time

Current
Limit

03-F113

FLC

Current (A)

Time
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DESCRIPTION 9

2.2 MSF control methods
MSF Soft Starters control all three phases supplied to
the motor. It manages all the 3 possible starting meth-
ods where the closed loop Torque control is the most
efficient way of starting and stopping motors.

2.2.1 General features
As mentioned above soft starters offer you several fea-
tures and the following functions are available: 
• Torque controlled start and stop
• Current limit control at start
• Application “Pump”
• External analogue input control
• Torque booster at start
• Full voltage start (D.O.L)
• Dual voltage ramp at start and stop
• Bypass
• Dynamic DC-brake or Softbrake
• Slow speed at start and stop
• Jogging forward and reverse
• Four parameter sets
• Analogue output indicating current, power 

or voltage
• Viewing of current, voltage, power, torque, power

consumption, elapsed time etc.
• Integrated safety system acc. to § 1.1, page 6, with

an alarm list.
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10 HOW TO GET STARTED

3 . H O W  T O  G E T  S T A R T E D

Fig. 6 Standard wiring.

This chapter describes briefly the set-up for basic soft
start and soft stop by using the default “Voltage Ramp”
function.

WARNING! Mounting, wiring and setting the device 
into operation must be carried out by properly trained 
personnel. Before set-up, make sure that the 
installation is according to chapter 6. page 24 and the 
Checklist below.

3.1 Checklist
• Mount the soft starter in accordance with chapter 6.

page 24.
• Consider the power loss at rated current when

dimensioning a cabinet, max. ambient temperature
is 40ºC (see chapter 12. page 74).

• Connect the motor circuit according to Fig. 6.
• Connect the protective earth.
• Connect the control voltage to terminals 01 and 02

(100 - 240 VAC or 380-500 VAC).
• Connect relay K1 (PCB terminals 21 and 22) to the

contactor - the soft starter then controls the contac-
tor.

• Connect PCB terminals 12 and 13 to, e.g., a 2-way
switch (closing non-return) or a PLC, etc., to
obtain control of soft start/soft stop.1)

• Check that the motor and supply voltage corre-
sponds to values on the soft starter’s rating plate.

• Ensure the installation complies with the appropri-
ate local regulations.

1) The menu 006 must be put to 01 for start/stop command from
keyboard.

3.2 Main functions/Applications

WARNING! Make sure that all safety measures have 
been taken before switching on the supply.

Switch on the control voltage (normally 1 x 230 V), all
segments in the display and the two LED’s will be illu-
minated for a few seconds. Then the display will show
menu 001. An illuminated display indicates there is
supply voltage on the PCB. Check that you have mains
voltage on the mains contactor or on the thyristors.
The settings are carried out according to following: 

The first step in the settings is to set menu 007 and
008 to “ON” to reach the main functions 020-025 and
motor data 041-046. 

NOTE! The main function is chosen according to the 
application. The tables in the applications and functions 
selection (table 1, page 15), gives the information to 
choose the proper main function.

3.3 Motor Data
Set the data, according to the motor type plate to
obtain optimal settings for starting, stopping and motor
protection.

NOTE! The default settings are for a standard 4-pole motor 
acc. to the nominal power of the soft-starter. The soft 
starter will run even if no specific motor data is selected, 
but the performance will not be optimal.

03-F17
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N

3121 22 23 24 33K1 K2 K3L1 L2 L3 PE 01 02 PE

13

start
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/stop
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HOW TO GET STARTED 11

NOTE! Now go back to menu 007 and set it to “oFF” and 
then to menu 001.

3.4 Setting of the start and stop 
ramps

The menu´s 002 and 003 can now be set to adjust the
start ramp up time and the stop ramp down time.

Estimate the starting-time for the motor/machine. Set
”ramp up time” at start (1-60 sec).
Key “ENTER ” to confirm new value. 
Key “NEXT “, “PREV ” to change menu.

Set ”ramp down time” at stop (2-120 s).
“oFF” if only soft start requires.

Nominal motor voltage

Default: 400 V

Range: 200-700 V

Nominal motor current

Default: Nominal current soft starter

Range: 25% - 150% of Insoft in Amp

Nominal motor power

Default: Nominal power soft starter

Range: 25% - 300% of Pnsoft in kW

Nominal motor speed

Default: Nominal speed soft starter

Range: 500-3600 rpm

Nominal motor cos phi

Default: 0.86

Range: 0.50-1.00

0 4 1

0 04

0 4 2

4 5

0 4 3

2 2

0 4 4

5 041

0 4 5

8 6.

Nominal frequency

Default: 50 Hz

Range: 50/60 Hz

Start time ramp 1

Default: 10 sec

Range: 1-60 sec

Stop time ramp 1

Default: oFF

Range: oFF, 2-120 sec

0 4 6

5 0

0 0 2

1 0

0 0 4

F Fo
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12 HOW TO GET STARTED

3.5 Setting the start command
As default the start command is set for remote opera-
tion via terminal 11, 12 and 13. For easy commission-
ing it is possible to set the start command on the start
key on the keyboards. This is set with menu 006.

Menu 006 must be set to 1 to be able to operate from
keyboard.

NOTE! Factory default setting is remote control (2).

To start and stop from the keyboard, the “START/
STOP” key is used.

To reset from the keyboard, the “ENTER /
RESET” key is used. A reset can be given both when
the motor is running and when the motor is stopped.
A reset by the keyboard will not start or stop the
motor.

3.6 Viewing the motor current
Set the display to menu 005. Now the Motor current
can be viewed on the display.

NOTE! The menu 005 can be selected at any time when the 
motor is running.

3.7 Starting

WARNING! Make sure that all safety measures have 
been taken before starting the motor in order to avoid 
personal injury.

Start the motor by pressing the “START/STOP“ key
on the keyboard or through the remote control, PCB
terminal 11, 12 and 13. When the start command is
given, the mains contactor will be activated by relay K1
(PCB terminal 21 and 22), and the motor then starts
softly.

Fig. 7 Example of start ramp with main function voltage ramp.

Selection of control mode

Default: 2

Range: 1,2,3

RMS current read-out

Default: -

Range: 0.0-9999 Amp.

0 0 6

2

0 0 5

0. 0

!

03-F116

FLC

Current (A)

Time
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APPLICATIONS AND FUNCTIONS SELECTION 13

4 . A P P L I C A T I O N S  A N D  F U N C T I O N S  S E L E C T I O N

This chapter is a guide to select the correct soft starter
rating and the selection of the Main function and addi-
tional functions for each different application. 

To make the right choice the following tools are
used:
• The norm AC53a. 

This norm helps selecting the soft starter rating with 
regard to duty cycle, starts per hour and maximum 
starting current.

• The Application Rating List. 
With this list the soft starter rating can be selected 
depending on the kind of application used. The list 
use 2 levels of the AC53a norm. See table 1, page 
15.

• The Application Function List. 
This table gives an complete overview of most 
common applications and duties. For each applica-
tions the menu’s that can be used are given. See 
table 2, page 17.

• Function and Combination matrix.
With these tables it is easy to see which combina-
tions of Main and additional functions are possible, 
see table 3, page 19 and table 4, page 19.

4.1 Soft starter rating according to 
AC53a

The IEC947-4-2 standard for electronic starters defines
AC53a as a norm for dimensioning of a soft starter. 

The MSF soft starter is designed for continuous
running. In the Applications table (table 1, page 15)
two levels of AC53a are given. This is also given in the
technical data tables (see chapter 12. page 74).

Fig. 8 Rating example AC53a.

The above example indicates a current rating of 210
Amps with a start current ratio of 5.0 x FLC (1050A)
for 30 seconds with a 50% duty cycle and 10 starts per
hour.

NOTE! If more than 10 starts/hour or other duty cycles are 
needed, please contact your supplier.

Fig. 9 Duty cycle, non bypass.

4.2 Soft starter rating according to 
AC53b

This norm is made for Bypass operation. Because the
MSF soft starter is designed for continuous operation
this norm is not used in the selection tables in this
chapter.

Fig. 10 Rating example AC53b.

Fig. 11 Duty cycle, bypassed

The above example indicates a current rating of 210
Amps with a start current ratio of 5.0 x FLC (1050A)
for 30 seconds with a 24-minute period between starts.

210A : AC-53a 5.0 - 30 : 50 - 10

(03-F58)

Starts per hour

On-load factor (on-load
duty cycle as percent-
age of operation cycle)

Start time (seconds)

Start current (multiple
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Rated FLC (Full Load
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210A : AC-53b 5.0 - 30 : 1440

(03-F59)
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14 APPLICATIONS AND FUNCTIONS SELECTION

4.3 MSF Soft starter ratings
According to the norms AC53a and AC53b a soft
starter can have many current ratings. 

NOTE! Because the MSF soft starter is designed for 
continuous operation the norm AC53b is not used in the 
application rating list.

With help of the Application Rating List with typical
starting currents and categories in the AC53a level (see
table 1, page 15 and table 2, page 17) it is easy to select
the proper soft starter rating with the application.

The Application Rating List uses two levels for the
AC53a norm:
• AC53a 5.0-30:50-10 (heavy duty)

This level will be able to start all applications and 
follows directly the type number of the soft starter.
Example: MSF 370 is 370 Amps FLC and then 5 
time this current in starting.

• AC 53a 3.0-30:50-10 (normal/light duty)
This level is for a bit lighter applications and here 
the MSF can manage a higher FLC.
Example: MSF 370 in this norm manage 450 Amps 
FLC and the 3 times this current in starting

NOTE! To compare Soft Starters it’s important to ensure 
that not only FLC (Full Load Current) is compared but also 
that the operating parameters are identical.

4.4 The Application Ratings List
Table 1 gives the Application Ratings List. With this
list the rating for the soft starter and Main Function
menu can be selected. 

Description and use of the table:
• Applications. 

This column gives the various applications. If the 
machine or application is not in this list, try to iden-
tify a similar machine or application. If in doubt 
pleas contact your supplier.

• AC53a ratings. 
The rating according to AC53a norm is here classi-
fied in 2 ratings. The first for normal/light duty 
(3.0-30:50-10) and the second for heavy duty 
(5.0-30:50-10)

• Typical Starting current.
Gives the typical starting current for each applica-
tion

• Main Function menu.
The Main Function menu is advised here. 
"25;=1", means: program selection 1 in menu 25.

• Stop function.
Gives a possible Stop function if applicable.
"36;=1 / 38-40", means: program selection 1 in 
menu 36, also menus 38 to 40 can be selected.

EXAMPLE:
Roller Mill:
• This is an application for heavy duty,
• Typical starting current of 350%. 
• Main function Torque ramp start (menu 25) will

give the best results.
• Stop function Dynamic Brake (menu 36, selection

1) can be used.
• As well as the Slow Speed at start and stop (menu

38-40) can be used for better start and stop per-
formance.
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APPLICATIONS AND FUNCTIONS SELECTION 15

Table 1 Applications Rating List

Applications AC53a 
3.0-30:50-10 
(normal/light)

AC 53a 
5.0-30:50-10 

(heavy)

Typical 
starting 

current %

Main function 
Menu nr.

Stop function 
Menu nr.

General & Water

Centrifugal Pump x 300 22 22

Submersible Pump x 300 22 22

Conveyor x 300-400 25;=1 36;=1 / 38-40

Compressor: Screw x 300 25 -

Compressor, Reciprocating x 400 25;=1 -

Fan x 300 25;=2 -

Mixer x 400-450 25;=1 -

Agitator x 400 25;=1 -

Metals & Mining

Belt Conveyor x 400 25;=1 36;=1 / 38-40

Dust Collector x 350 -

Grinder x 300 25;=1 36;=1

Hammer Mill x 450 25;=1 36;=2

Rock Crusher x 400 25;=1 -

Roller Conveyor x x 350 25;=1 36;=1 / 38-40

Roller Mill x 450 25;=1 36;=1 or 2

Tumbler x 400 25;=1 -

Wire Draw Machine x 450 25;=1 36;=1 or 2

Food Processing

Bottle Washer x 300 25;=2

Centrifuge x 400 25;=1 36;=1 or 2

Dryer x 400 25;=2

Mill x 450 25;=1 36;=1 or 2

Palletiser x 450 25;=1

Separator x 450 25;=1 36;=1 or 2

Slicer x 300 25;=1

Pulp and Paper

Re-Pulper x 450 25;=1

Shredder x 450 25;=1

Trolley x 450 25;=1

Petrochemical

Ball Mill x 450 25;=1

Centrifuge x 400 25;=1 36;=1 or 2

Extruder x 500 25;=1

Screw Conveyor x 400 25;=1

Transport & Machine Tool

Ball Mill x 450 25;=1

Grinder x 350 25;=1 36;=1

Material Conveyor x 400 25;=1 36;=1 / 38-40

Palletiser x 450 25;=1

Press x 350 25;=1

Roller Mill x 450 25;=1

Rotary Table x 400 25;=1 36;=1 / 38-40

Trolley x 450 25;=1

Escalator x 300-400 25;=1

Lumber & Wood Products

Bandsaw x 450 25;=1 36;=1 or 2

Chipper x 450 25;=1 36;=1 or 2

Circular Saw x 350 25;=1 36;=1 or 2

Debarker x 350 25;=1 36;=1 or 2

Planer x 350 25;=1 36;=1 or 2

Sander x 400 25;=1 36;=1 or 2
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16 APPLICATIONS AND FUNCTIONS SELECTION

4.5 The Application Functions List
This list gives an overview of many different applica-
tions/duties and a possible solution with one of the
many MSF functions.

Description and use of the table:
• Application /Duty. 

This column gives the various applications and level 
of duty. If the machine or application is not in this 
list, try to identify a similar machine or application. 
If in doubt pleas contact your supplier.

• Problem. 
This column describes possible problems that are 
familiar for this kind of application.

• Solution MSF.
Gives the possible solution for the problem using 
one the MSF function.

• Menus.
Gives the menu numbers and selection for the MSF 
function. 
"25;=1", means: program selection 1 in menu 25.
"36;=1 / 34,35", means: program selection 1 in 
menu 36, menus 34 and 35 are related to this func-
tion.
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APPLICATIONS AND FUNCTIONS SELECTION 17

Table 2 Application Function List

Application/
Duty Problem Solution MSF Menus

PUMP
Normal

Too fast start and stops MSF Pump application with following start/stop features: 22

Non linear ramps Linear ramps without tacho.

Water hammer Torque ramps for quadratic load

High current and peaks during starts.

Pump is going in wrong direction Phase reversal alarm 88

Dry running Shaft power underload 96-99

High load due to dirt in pump Shaft power overload 92-95

COMPRESSOR
Normal

Mechanical shock for compressor, motor and 
transmissions Linear Torque ramp or current limit start. 25;=1 or 

20,21

Small fuses and low current available.

Screw compressor going in wrong direction Phase sequence alarm 88

Damaged compressor if liquid ammonia enters 
the compressor screw. Shaft power overload 92-95

Energy consumption due to compressor is run-
ning unloaded Shaft power underload 96-99

CONVEYOR 
Normal/Heavy

Mechanical shocks for transmissions and trans-
ported goods. Linear Torque ramp 25;=1

Filling or unloading conveyors Slow speed and accurate position control. 37-40,57,58

Conveyor jammed Shaft power overload 92-95

Conveyor belt or chain is off but the motor is 
still running Shaft power underload 96-99

Starting after screw conveyor have stopped due 
to overload. Jogging in reverse direction and then starting in forward.

Conveyor blocked when starting Locked rotor function 75

FAN 
Normal High starting current in end of ramps Torque ramp for quadratic need 25;=2

Slivering belts.

Fan is going in wrong direction when starting. Catches the motor and going easy to zero speed and then 
starting in right direction.

Belt or coupling broken Shaft power underload 96-99

Blocked filter or closed damper.

PLANER
Heavy

High inertia load with high demands on torque 
and current control.

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1

Need to stop quick both by emergency and pro-
duction efficiency reasons.

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con-
tactor for heavy loads.

36;=1,34,35 
36;=2,34,35

High speed lines Conveyor speed set from planer shaft power analog out-
put. 54-56

Worn out tool Shaft power overload 92-95

Broken coupling Shaft power underload 96-99

ROCK 
CRUSHER
Heavy

High enertia Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1

Heavy load when starting with material Torque boost 30,31

Low power if a diesel powered generator is used.

Wrong material in crusher Shaft power overload 92-95

Vibrations during stop Dynamic DC brake without Contactor 36;=1,34,35

BANDSAW
Heavy

High inertia load with high demands on torque 
and current control.

Linear Torque ramp gives linear acceleration and lowest 
possible starting current. 25;=1

Need to stop quick both by emergency and pro-
duction efficiency reasons.

Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con-
tactor for heavy loads.

36;=1,34,35 
36;=2,34,35

High speed lines Conveyor speed set from band saw shaft power analog 
output. 54-56

Worn out saw blade Shaft power overload

Broken coupling, saw blade or belt Shaft power underload

CENTRIFUGE
Heavy High inertia load Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25;=1

To high load or unbalanced centrifuge Shaft power overload

Controlled stop
Dynamic DC brake without Contactor for medium loads 
and controlled sensor less soft brake with reversing con-
tactor for heavy loads.

36;=1,34,35 
36;=2,34,35

Need to open centrifuge in a certain position. Braking down to slow speed and then positioning control. 37-40,57,58
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18 APPLICATIONS AND FUNCTIONS SELECTION

EXAMPLE:
Hammer Mill:
• This is an application for heavy duty,
• Main function Torque ramp start (menu 25) will

give the best results.
• Torque boost to overcome high breakaway torque

(menu 30 and 31)
• Overload alarm function for jamming protection

(menu 92 and 95)
• Stop function Soft Brake (menu 36, selection 2) can

be used. Menu 34 and 35 to set the brake time and
strength.

MIXER 
Heavy Different materials Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25;=1

Need to control material viscosity Shaft power analog output 54-56

Broken or damaged blades Shaft power overload 92-95

Shaft power underload 96-99

HAMMER MILL
Heavy Heavy load with high breakaway torque Linear Torque ramp gives linear acceleration and lowest 

possible starting current. 25;=1

Torque boost in beginning of ramp. 30,31

Jamming Shaft power overload 92-95

Fast stop Controlled sensor less soft brake with reversing contactor 
for heavy loads. 36;=2,34,35

Motor blocked Locked rotor function 75

Table 2 Application Function List

Application/
Duty Problem Solution MSF Menus
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APPLICATIONS AND FUNCTIONS SELECTION 19

4.6 Function and combination 
matrix

Table 3 gives an overview of all possible functions and
combination of functions. 

1. Select function in the horizontal “Main Function”
column. Only one function can be selected in this
column, at a time.

2. In the vertical column “Additional Functions” you
will find all possible function that can be used
together with your selected main function.

By using one parameter set, the following start/stop
table is given.

NOTE! Voltage and torque ramp for starting only with 
softbrake.

By using different parameter sets for start and stop, it is
possible to combine all start and stop functions.

Table 3 Combination matrix
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Voltage ramp start/stop (default) X X X X X X X X X X X

Torque control start/stop (menu 025) X X X X X X X X X

Voltage ramp with current limit (menu 020) X X X X X X X X X X X

Current limit start (menu 021) X X X X X X X X X X X

Pump control (menu 022) X X X

Analog input (menu 023) X X

Direct on line start (menu 024) X X X

Table 4 Start/stop combination.

START FUNCTION S
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Voltage ramp start X X X X

Torque control start X X X X

Current limit start X X X X

Voltage ramp with current limit X X X X

Pump control X X

Analog input X X

Direct on line start X
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20 APPLICATIONS AND FUNCTIONS SELECTION

4.7 Special condition

4.7.1 Small motor or low load
The minimum load current for the soft starter is 10%
of the rated current of the soft starter. Except for the
MSE-017 there the min. current is 2 A. Example
MSE-210, rated current = 210 A. Min. Current 21 A.
Please note that this is “min. load current“ and not
min. rated motor current.

4.7.2 Ambient temperature below 0°C
For ambient temperatures below 0°C e.g. an electrical
heater must be installed in the cabinet. The soft starter
can also be mounted in some other place, due to that
the distance between the motor and the soft starter is
not critical.

4.7.3 Phase compensation capacitor
If a phase compensation capacitor is to be used, it must
be connected at the inlet of the soft starter, not
between the motor and the soft starter. 

4.7.4 Pole-changing contactor and two speed 
motor

The switching device must be connected between the
output of the soft starter and the motor.

4.7.5 Shielded motor cable
It is not necessary to use shielded wires together with
soft starters. This is due to the very low radiated emis-
sions.

NOTE! The soft starter should be wired with shielded con-
trol cable to fulfill EMC regulations acc. to § 1.5, page 6.

4.7.6 Slip ring motors
Slip ring motors can not be used together with the soft
starter. Unless the motor is rewinded (as a squirrel cage
motor). Or keep the resistors in, please contact your
supplier.

4.7.7 Pump control with soft starter and 
frequency inverter together

It is possible e.g. in a pump station with two or more
pumps to use one frequency inverter on one pump and
soft starters on each of the other pumps. The flow of
the pumps can then be controlled by one common
control unit.

4.7.8 Starting with counter clockwise rotating 
loads

It is possible to start a motor clockwise, even if the load
and motor is rotating counter clockwise e.g. fans.
Depending on the speed and the load “in the wrong
direction“ the current can be very high.

4.7.9 Running motors in parallel
When starting and running motors in parallel the total
amount of the motor current must be equal or lower
than the connected soft starter. Please note that it is not
possible to make individual settings for each motor.
The start ramp can only be set for an average starting
ramp for all the connected motors. This applies that the
start time may differ from motor to motor. This is also
even if the motors are mechanically linked, depending
on the load etc.

4.7.10 How to calculate heat dissipation in 
cabinets

See chapter 12. page 74 “Technical Data”, “Power loss
at rated motor load (IN)“, “Power consumption control
card“ and “Power consumption fan“. For further cal-
culations please contact your local supplier of cabinets,
e.g. Rittal.

4.7.11 Insulation test on motor
When testing the motor with high voltage e.g. insula-
tion test the soft starter must be disconnected from the
motor. This is due to the fact that the thyristors will be
seriously damage by the high peak voltage.

4.7.12 Operation above 1000 m
All ratings are stated at 1000 m over sea level.
If a MSF is placed for example at 3000 m it must be
derated unless that the ambient temperature is lower
than 40 C and compensate for this higher pressure.

To get information about motors and drives at
higher altitudes please contact your supplier to get
technical information nr 151.

4.7.13 Reversing
Motor reversing is always possible. See Fig. 31 on page
34 for the advised connection of the reverse contactors.

At the moment that the mains voltage is switched
on, the phase sequence is monitored by the control
board. This information is used for the Phase Reverse
Alarm (menu 88, see § 7.22, page 56). 

However if this alarm is not used (factory default), it
is also possible to have the phase reversal contactors in
the input of the soft starter.
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OPERATION OF THE SOFT STARTER 21

5 . O P E R A T I O N  O F  T H E  S O F T  S T A R T E R

Fig. 12 MSF soft starter models.

5.1 General description of user 
interface

WARNING! Never operate the soft starter with 
removed front cover.

To obtain the required operation, a number of parame-
ters must be set in the soft starter.

Setting/configuration is done either from the built-
in keyboard or by a computer/control system through
the serial interface or bus (option). Controlling the
motor i.e. start/stop, selection of parameter set, is done
either from the keyboard, through the remote control
inputs or through the serial interface (option).

Setting

WARNING! Make sure that all safety measures have 
been taken before switching on the supply.

Switch on the supply (normally 1 x 230 V), all seg-
ments in the display will light up for a few seconds.
Then the display will show menu 001. An illuminated
display indicates there is supply voltage on the PCB.

Check that you have voltage on the mains contactor
or on the thyristors. To be able to use all extended
functions and optimize of the performance, program
the motor data.

5.2 PPU unit

Fig. 13 PPU unit.

The programming and presentation unit (PPU) is a
build-in operator panel with two light emitting diodes,
three + four seven-segment LED-displays and a key-
board. 

MSF-017 to MSF-1400

!

!

PREV NEXT

ENTER

RESET

STOP

START

JOG JOG

0 1 Initial voltage at star t (%)
0 2 Star t ramp 1 (sec.)
0 3 Step down voltage at stop (%)
0 4 Stop ramp 1 (sec.)
0 5 Current readout
0 6 Control mode
0 7 Extended functions

0 1 Initial voltage at star t (%)
0 2 Star t ramp 1 (sec.)
0 3 Step down voltage at stop (%)
0 4 Stop ramp 1 (sec.)
0 5 Current readout
0 6 Control mode
0 7 Extended functions

VALUE

MENU

RUNNING

START/STOP

03-F28
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22 OPERATION OF THE SOFT STARTER

5.3 LED display
The two light emitting diodes indicates start/stop and
running motor/machine. When a start command is
given either from the PPU, through the serial interface
(option) or through the remote control inputs, the
start/stop-LED will be illuminated. 

At a stop command the start/stop-LED will switch
off. When the motor is running, the running-LED is
flashing during ramp up and down and is illuminated
continuously at full motor voltage.

Fig. 14 LED indication at different operation situation.

5.4 The Menu Structure
The menus are organised in a simple one level structure
with the possibility to limit the number of menus that
are reachable by setting the value in menu 007 to
”oFF” (factory setting). With this setting only the basic
menus 001, 002, 003, 004, 005, 006 and 007 can be
reached. 

This to simplify the setting when only voltage start/
stop ramps are used.

If menu 007 is in “on” and menu 008 “oFF” it is
possible to reach all viewing menus and alarm lists as
well.

Fig. 15 Menu structure.

Voltage

U
N

Running-LED,
flashing

Start/stop-
LED, on

Running-LED,
flashing

Start/stop-
LED, off

Running-
LED, on

Running-
LED, off

Time

001

002

003

004

005

006

007

008

011-014

016-018

020-025

041-046

051-052

054-056

061

057-058071-075

081-088

089-099

101-102

103-104

105

211-216

901-915

221

201-208

030-040

199

111-114

03-F30

Alarm List

Initial voltage
Start ramp time

Step down voltage at stop
Stop ramp time

RMS current

Control mode
Menu expander

Menu expander

Dual ramp start/stop

Initial and end torque at start

Main functions

Additional functions

Nominal motor parameters

Relay K1&K2 functions

Analogue output

Parameter set

Motor protection

Main supply protection

Machine protection

Run at F1&F4 alarm

“JOG” enable

Serial communication

Reset to factory settings

Viewed soft starter data

RMS currents and voltages

Key lock status

 in each phase

Automatic return menu

Digital input
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OPERATION OF THE SOFT STARTER 23

5.5 The keys
The function of the keyboard are based on a few simple
rules. At power up menu 001 is shown automatically.
Use the “NEXT ” and “PREV ”keys to move
between menus. To scroll through menu numbers,
press and hold either the “NEXT ” or the “PREV

” key. The ”+” and ”—” keys are used to increase
respectively decrease the value of setting. The value is
flashing during setting. The ”ENTER ” key con-
firms the setting just made, and the value will go from
flashing to stable. The ”START/STOP” key is only
used to start and stop the motor/machine. 
The  and  keys are only used for JOG from the
keyboard. Please note one has to select enable in menu
103 or 104, see § 7.25, page 61.

5.6 Keyboard lock
The keyboard can be locked to prohibit operation and
parameter setting by an unauthorised. Lock keyboard
by pressing both keys "NEXT " and "ENTER

" for at least 2 sec. The message ’- Loc’ will display
when locked. To unlock keyboard press the same 2
keys "NEXT " and "ENTER " for at least 2
sec. The message ’unlo’ will display when unlocked.

In locked mode it is possible to view all parameters
and read-out, but it is forbidden to set parameters and
to operate the soft starter from the keyboard.

The message ’-Loc’ will display if trying to set a
parameter or operate the soft starter in locked mode.

The key lock status can be read out in menu 221.

5.7 Overview of soft starter opera-
tion and parameter set-up.

Table with the possibilities to operate and set para-
meters in soft starter.

Control mode is selected in menu 006 and Parame-
ter set is selected in menu 061. For the keyboard lock
function, see § 7.30, page 65.

Table 5 The keys

Start/stop motor operation.

Display previous menu.

Display next menu.

Decrease value of setting.

Increase value of setting.

Confirm setting just made.
Alarm reset.

JOG Reverse

JOG Forward

JOG JOG

START
STOP

PREV

NEXT

RESET

ENTER

JOG

JOG

Locked keyboard info

Default: no

Range: no, YES

no Keyboard is not locked

YES Keyboard is locked

21

n o

2

Table 6 Control modes

Operation/
Set-up Start/Stop JOG fwd/rev Alarm reset

Setting of parameters

Parameter set with 
external selection 

Menu 061=0

Parameter set with 
internal selection 
Menu 061=1-4Control mode

Keyboard
Menu 006=1

Unlocked 
keyboard Keyboard Keyboard Keyboard --------------- Keyboard

Locked 
keyboard ------------------- ------------------ ------------------ --------------- ------------------

Remote
Menu 006=2

Unlocked 
keyboard Remote Remote Remote and

keyboard Remote Keyboard

Locked 
keyboard Remote Remote Remote Remote -------------------

Serial comm.
Menu 006=3

Unlocked 
keyboard Serial comm Serial comm Serial comm. 

and keyboard --------------- Serial comm

Locked 
keyboard Serial comm Serial comm Serial comm --------------- Serial comm
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24 INSTALLATION AND CONNECTION

6 . I N S T A L L A T I O N  A N D  C O N N E C T I O N

Mounting, wiring and setting the device into operation
must be carried out by trained personnel (electricians
specialised in heavy current technology):
• In accordance with the local safety regulations of

the electricity supply company.
• In accordance with DIN VDE 0100 for setting up

heavy current plants.
Care must be taken to ensure that personnel do not 
come into contact with live circuit components.

WARNING! Never operate the soft starter with 
removed front cover. 

6.1 Installation of the soft starter 
in a cabinet

When installing the soft starter:
— Ensure that the cabinet will be sufficiently

ventilated, after the installation.
— Keep the minimum free space, see the tables 

on page 25.
— Ensure that air can flow freely from the 

bottom to the top. 

NOTE! When installing the soft starter, make sure it does not 
come into contact with live components. The heat generated 
must be dispersed via the cooling fins to prevent damage to the 
thyristors (free circulation of air).

MSF-017 to MSF-835 soft starters are all delivered as
enclosed versions with front opening. The units have
bottom entry for cables etc. see Fig. 25 on page 29 and
Fig. 27 on page 31. MSF-1000 and MSF-1400 are
delivered as open chassis.

NOTE! The soft starter should be wired with shielded con-
trol cable to fulfill EMC regulations acc. to § 1.5, page 6.

NOTE! For UL-approval use 75°C Copper wire only.

MSF-017 to MSF-250

Fig. 16 MSF-017 to MSF-250 dimensions.

Fig. 17 Hole pattern for MSF-017 to MSF-250 (backside view).

Fig. 18 Hole pattern for MSF-170 to MSF-250 with upper 
mounting bracket instead of DIN-rail.
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INSTALLATION AND CONNECTION 25

MSF-017 to MSF-250

MSF-310 to MSF-1400

Table 7 MSF-017 to MSF-250.

MSF 
model Class Connection Conv./

Fan
Dimension

HxWxD (mm)
Hole dist.
w1 (mm)

Hole dist.
h1 (mm)

Diam./
screw

Weight
(kg)

-017, -030 IP 20 Busbars Convection 320x126x260  78.5 265  5.5/M5  6.7
-045, -060,
-075, -085 IP 20 Busbars Fan 320x126x260  78.5 265  5.5/M5  6.9

-110, -145 IP 20 Busbars Fan 400x176x260  128.5 345  5.5/M5  12.0

-170, -210, -250 IP 20 Busbars Fan 500x260x260  208.5 445  5.5/M5  20

Table 8 MSF-017 to MSF-250

MSF
model

Minimum free space (mm): Dimension Connection 
busbars Cu

Tightening torque for bolt (Nm)

above 1) below at side Cable PE-cable Supply and PE

-017, -030, -045 100 100 0 15x4 (M6), PE (M6) 8 8 0.6
-060, -075, -085 100 100 0 15x4 (M8), PE (M6) 12 8 0.6
-110,-145 100 100 0 20x4 (M10), PE (M8) 20 12 0.6

-170, -210, -250 100 100 0 30x4 (M10), PE (M8) 20 12 0.6

1) Above: wall-soft starter or soft starter-soft starter

Table 9 MSF-310 to MSF-1400 see Fig. 20 on page 26.

MSF
model Class Connection Conv./

Fan
Dimension

HxWxD (mm)
Hole dist.
w1 (mm)

Hole dist.
h1 (mm)

Diam./
screw

Weight
(kg)

-310 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 42
-370, -450 IP 20 Busbars Fan 532x547x278 460 450 8.5/M8 46
-570 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 64
-710 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 78
-835 IP 20 Busbars Fan 687x640x302 550 600 8.5/M8 80

-1000, -1400 IP00 Busbar Fan 900x875x336 Fig. 23 8.5/M8 175

Table 10 MSF-310 to MSF-1400.

MSF
model

Minimum free space (mm): Dimension 
Connection,
busbars Al

Tightening torque for bolt (Nm)

above 1) below at side Cable PE-cable Supply and PE

-310, -370, -450 100 100 0 40x8 (M12) 50 12 0.6
-570, -710, -835 100 100 0 40x10 (M12) 50 12 0.6
-1000, -1400 100 100 100 75x10 (M12) 50 12 0.6

1) Above: Wall-soft starter or soft starter-soft starter
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26 INSTALLATION AND CONNECTION

Fig. 19 MSF -310 to MSF -835.

Fig. 20 Hole pattern for screw attachment, MSF-310 to 
MSF-835. Hole distance (mm).

Observe that the two supplied mounting hooks (see 
§ 1.8, page 7 and Fig. 2 on page 7 must be used for
mounting the soft starter as upper support (only MSF-
310 to MSF-835).

Fig. 21 Busbar distances MSF -310 to MSF -835.

W

H

D

W1

H1

F

E

MSF e f

-310 to -450 44 39
-570 to -835 45.5 39

Table 11 Busbar distances

MSF model Dist. h1 
(mm)

Dist. w1 
(mm)

Dist. w2 
(mm)

Dist. w3 
(mm)

-310 to -450 104 33 206 379

-570 to -835 129 35 239.5 444

-1000 -1400 55 322.5 590.5

h1

W1W2W3
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Fig. 22 MSF -1000 to -1400

Fig. 23 Hole pattern busbar MSF -1000 to -1400.

875

9
0

0

03-F12

1
9

0
1

9
0

825

2
0

5

25

55322.5590.5

03-F13

1
8

2
.5

2
2

0

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 480 of 747



28 INSTALLATION AND CONNECTION

6.2 Connections

Fig. 24 Connection of MSF-017 to MSF -085.

Connection of MSF-017 to MSF-085

Device connections
1. Protective earth,  (PE), Mains supply, Motor

(on the right and left inside of the cabinet)
2. Protective earth,  (PE), Control voltage
3. Control voltage connection 01, 02 
4. Mains supply L1, L2, L3
5. Motor power supply T1, T2, T3
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43)
7. Mounting of EMC gland for control cables

03-F54_1

01 02 PE

01 02 PE

T1 T2 T3

L1 L2 L3

1

6

7

1

5

4

3 2

J1
J2

I U

I U

21 22 23 24 31 32 33
1112 1314 15 16 17 1819

6970 71-72 73-74 75 76 7778
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Fig. 25 Connection of MSF-110 to MSF-145.

Connection of MSF-110 to MSF-145

Device connections
1. Protective earth,  (PE), Mains supply, Motor

(on the left inside of the cabinet)
2. Protective earth  (PE), Control voltage
3. Control voltage connection 01, 02
4. Mains supply L1, L2, L3
5. Motor power supply T1, T2, T3
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43)
7. Mounting of EMC gland for control cables

03-F55_1

1

4

7

5
6

3 2

PE01 02

11 12 13 14 15 16 17 18 19
21 22 23 24 31 32 33

I U

J1
J2

I U

69 70 71-72 73-74
75 76 777801 02 03

T1 T2 T3

L1 L2 L3
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30 INSTALLATION AND CONNECTION

Fig. 26 Connection of MSF-170 to MSF-250

Connection of MSF-170 to MSF-250

Device connections
1. Protective earth,  (PE), Mains supply, Motor

(on the left inside of the cabinet)
2. Protective earth  (PE), Control voltage
3. Control voltage connection 01, 02
4. Mains supply L1, L2, L3
5. Motor power supply T1, T2, T3
6. Current transformers (possible to mount outside 

for bypass see § 7.12, page 43)
7. Mounting of EMC gland for control cables

03-F104

01 02 PE

3 2

6

7

21 22 23 24 31 32 33
11 12 13 14 15 16 17 18 19

01 02 PE 69 70 71-72 73-74 75 76 77 78 79
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1 1
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Fig. 27 Connection of MSF-170 to MSF-1400.

Connection of MSF-310 to MSF-1400

Device connections
1. Protective earth,  (PE), Mains supply and

Motor
2. Protective earth,  (PE), Control voltage
3. Control voltage connection 01, 02 
4. Mains supply L1, L2, L3
5. Motor power supply T1, T2, T3

6. Current transformers (possible to mount outside 
for bypass see § 7.12, page 43)

7. Mounting of EMC gland for control cables
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5
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1
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32 INSTALLATION AND CONNECTION

6.3 Connection and setting on the PCB control card

Fig. 28 Connections on the PCB, control card.

*Internal connection, no customer use.

Table 12 PCB Terminals

Terminal Function Electrical characteristics
01

Supply voltage 100-240 VAC ±10%/380-500 VAC ± 10%
02

PE Gnd

11
Digital inputs for start/stop and reset. 0-3 V --> 0; 8-27 V--> 1. Max. 37 V for 10 sec. 

Impedance to 0 VDC: 2.2 kΩ.12

13 Supply/control voltage to PCB terminal 11 and 12, 
10 kΩ potentiometer, etc.

+12 VDC ±5%. Max. current from +12 VDC: 50mA. 
Short circuit proof.

14 Remote analogue input control, 0-10 V,
2-10 V, 0-20 mA and 4-20 mA/digital input.

Impedance to terminal 15 (0 VDC) voltage signal: 
125 kΩ, current signal: 100 Ω.

15 GND (common) 0 VDC

16 Digital inputs for selection of 
parameter set.

0-3 V --> 0; 8-27 V--> 1. Max. 37 V for 10 sec. Imped-
ance to 0 VDC: 2.2 kΩ.17

18 Supply/control voltage to PCB terminal 16 and 17, 
10 kΩ potentiometer, etc.

+12 VDC ±5%. Max. current from +12 VDC = 50mA. 
Short circuit proof.

19 Remote analogue output control
Analogue Output contact:
0-10V, 2-10V; min load impedance 700Ω 
0-20mA and 4-20mA;max load impedance 750Ω

21 Programmable relay K1. Factory setting is ”Opera-
tion” indication by closing terminal 21 - 22.

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive. 22

23 Programmable relay K2. Factory setting is ”Full volt-
age” indication by closing terminal 23-24.

1-pole closing contact, 250 VAC 8A or 24 VDC 8A 
resistive, 250 VAC, 3A inductive.24

31 Alarm relay K3, closed to 33 at alarm.
1-pole change over contact, 250 VAC 8A or 24 VDC 
8A resistive, 250 VAC, 3A inductive. 32 Alarm relay K3, opened at alarm.

33 Alarm relay K3, common terminal.

69-70 PTC Thermistor input Alarm level 2.4 kΩ Switch back level 2.2 kΩ. 

71-72* Clickson thermistor Controlling soft starter cooling fine temperature 
MSF-310 - MSF-1400

73-74* NTC thermistor Temperature measuring of soft starter cooling fine

75 Current transformer input, cable S1 (blue) Connection of L1 or T1 phase current transformer

76 Current transformer input, cable S1 (blue) Connection of L3, T3 phase (MSF 017 - MSF 250) or 
L2, T2 phase (MSF 310 - MSF 1400)

77 Current transformer input, cable S2 (brown) Common connection for terminal 75 and 76

78* Fan connection 24 VDC

79* Fan connection 0 VDC

03-F53

12
16

22

I U

J1
J2

I U

11 13 14 15 17 18 19

21 23 24 31 32 33

01 02 PE 69 70
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INSTALLATION AND CONNECTION 33

6.4 Minimum wiring

Fig. 29 Wiring circuit, “Minimum wiring”.

The figure above shows the “minimum wiring”. See 
§ 6.1, page 24, for tightening torque for bolts etc.
1. Connect Protective Earth (PE) to earth screw

marked  (PE).
2. Connect the soft starter between the 3-phase mains

supply and the motor. On the soft starter the mains
side is marked L1, L2 and L3 and the motor side
with T1, T2 and T3.

3. Connect the control voltage (100-240 VAC) for the
control card at terminal 01 and 02.

4. Connect relay K1 (terminals 21 and 22) to the con-
trol circuit.

5. Connect PCB terminal 12 and 13 (PCB terminal
11-12 must be linked) to, e.g. a 2-position switch
(on/oFF) or a PLC, etc., to obtain control of soft
start/stop. (For start/stop command from keyboard
menu 006 must be set to 01). 

6. Ensure the installation complies with the appropri-
ate local regulations.

NOTE! The soft starter should be wired with shielded 
control cable to fulfill EMC regulations acc. to § 1.5, page 
6.

NOTE! If local regulations say that a mains contactor should be 
used, the K1 then controls it. Always use standard commercial, 
slow blow fuses, e.g. type gl, gG to protect the wiring and 
prevent short circuiting. To protect the thyristors against short-
circuit currents, superfast semiconductor fuses can be used if 
preferred. The normal guarantee is valid even if superfast 
semiconductor fuses are not used. All signal inputs and 
outputs are galvanically insulated from the mains supply.

03-F25

3121 22 23 24 33K1 K2 K3L1 L2 L3 PE 01 02 PE

13

start
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1

/stop

PET2T1 T3 11 12 1514 16 17 18 19
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7775 76
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100-240 ~ 10%+
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M
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34 INSTALLATION AND CONNECTION

6.5 Wiring examples
Fig. 30 gives an wiring example with the following
functions.
• Analogue input control, see § 7.7, page 40
• Parameter set selection, see § 7.20, page 54
• Analogue output, see § 7.18, page 52
• PTC input, see § 7.21, page 55

For more information see § 6.3, page 32.

Fig. 30 Analogue input control, parameter set, analogue output 
and PTC input.

Fig. 31 Forward/reverse wiring circuit.
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FUNCTIONAL DESCRIPTION SET-UP MENU 35

7 . F U N C T I O N A L  D E S C R I P T I O N  S E T - U P  M E N U

This chapter describes all the parameters and functions
in numerical order as they appear in the MSF. Table 13
gives an overview of the menus, see also Chapter 13.
page 79 (set-up menu list).

Table 13 Set-up Menu overview

Menu 
number Parameter group Menu numbers See §

Basic 
functions 001-008 Basic

Ramp up/down parameters 001-005 7.1

Start/Stop/Reset command 006 7.2

Menu Expansion 007-008 7.3

Extended 
functions 011-199

Voltage control dual ramp 011-014 7.4

Torque control parameters 016-018 7.5

Main functions 020-025 7.6 - 7.10

Additional functions 030-036 7.11 - 7.14

Slow speed and Jog functions 037-040, 57-58, 
103-104

7.15, 7.19, 
7.25

Motor Data Setting 041-046 7.16

Outputs
Relays 051-052 7.17

Analogue output 054-056 7.18

Input Digital input 057-058 7.19

Parameter set selection 061 7.20

Motor protection 071-075 7.21

Main protection 081-088 7.22

Application protection 089-099 7.23

Resume alarms 101, 102 7.24

Auto return menu 105 7.26

Factory defaults 199 7.28

View 
functions 201-915

Main view 201-208 7.29

RMS current per phase 211-213 7.29

RMS voltage per phase 214-216 7.29

Keyboard lock status 221 7.30

Alarm list 901-915 7.31
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36 FUNCTIONAL DESCRIPTION SET-UP MENU

7.1 Ramp up/down parameters

Fig. 32 Menu numbers for start/stop ramps, initial voltage at start 
and step down voltage at stop.

Determine the starting time for the motor/machine.
When setting the ramp times for starting and stopping,
initial voltage at start and step down voltage at stop,
proceed as follow:

7.1.1 RMS current [005]

NOTE! This is the same read-out as function 201, see 
§ 7.28, page 63.

Setting the initial voltage at 
start ramp 1

Default: 30%

Range: 25 - 90% Un

Set the initial voltage. Normally the factory setting, 
30% of Un, is a suitable choice.

Setting of start ramp 1

Default: 10 sec

Range: 1-60 sec

Set ”Ramp up time” at start.

Setting of step down voltage 
stop ramp 1

Default: 100%

Range: 100-40% of Un

Step down voltage at stop can be used to stop 
smoothly.

U
N Voltage

Time

0 0 1 

3 0

 0 0 2

1 0

0 0 3

0 01

Setting of stop ramp 1

Default: oFF

Range: oFF, 2-120 sec

oFF Stop ramp disabled

2-120 Set “Ramp down time” at stop

RMS current

Default: -------

Range: 0.0-9999Amp

Read-out of the RMS motor current.

0 0 4

F Fo

0 0 5

0. 0
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7.2 Start/stop/reset command
Start/stop of the motor and reset of alarm is done
either from the keyboard, through the remote control
inputs or through the serial interface (option). The
remote control inputs start/stop/reset (PCB terminals
11, 12 and 13) can be connected for 2-wire or 3-wire
control.

NOTE! A reset via the keyboard will not start or stop the 
motor.

NOTE! Factory default setting is 2, remote control.

To start and stop from the keyboard, the “START/
STOP” key is used.

To reset from the keyboard, the “ENTER /
RESET” key is used. A reset can be given both when
the motor is running and when the motor is stopped.
A reset from the keyboard will not start or stop the
motor.

7.2.1 2-wire start/stop with automatic reset at 
start

Closing PCB terminals 12 and 13, and a jumper
between terminal 11 and 12, will give a start com-
mand. Opening the terminals will give a stop. If PCB
terminals 12 and 13 is closed at power up a start com-
mand is given (automatic start at power up). When a
start command is given there will automatically be a
reset.

7.2.2 2-wire start/stop with separate reset 

Closing PCB terminals 11, 12 and 13 will give a start
and opening the terminals 12 and 13 will give a stop. If
PCB terminals 12 and 13 are closed at power up a start
command is given (automatic start at power up). When
PCB terminals 11 and 13 are opened and closed again a
reset is given. A reset can be given both when the
motor is running and stopped and doesn’t affect the
start/stop.

7.2.3 3-wire start/stop with automatic reset at
start.

PCB terminal 12 and 13 are normally closed and PCB
terminal 11 and 13 are normally open. A start com-
mand is given by momentarily closing PCB terminal
11 and 13. To stop, PCB terminal 12 and 13 are
momentarily opened. 

When a start command is given there will automat-
ically be a reset. There will not be an automatic start at
power up.

Selection of control mode

Default: 2

Range: 1,2,3

1

START/STOP/RESET command via 
the keyboard.
- Press the “START/STOP” key on 
the keyboard to start and stop the 
soft starter.

- Press “ENTER/RESET” key to reset 
a trip condition.

2

Via Remote control. START/STOP/
RESET commands. The following 
control methods are possible:
- 2-wire start/stop with automatic 
reset, see § 7.2.1, page 37.

- 2-wire start/stop with separate 
reset, see § 7.2.2, page 37.

- 3-wire start/stop with automatic 
reset at start, see § 7.2.3, page 
37.

WARNING! The motor will start if 
terminals 11, 12, 13 is in start position.

3

START/STOP/RESET commands via 
serial interface option. Read the 
operating instruction supplied with 
this option.

0 0 6

2

Start/

Stop

Reset 12
16

22

I U

J1
J2

I U

11 13 14 15 17 18 19

21 23 24 31 32 33

12
16

22

I U

J1
J2

I U

11 13 14 15 17 18 19

21 23 24 31 32 33

Reset

Start/Stop

Start/Reset

Stop

12
16

22

I U

J1
J2

I U

11 13 14 15 17 18 19

21 23 24 31 32 33
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38 FUNCTIONAL DESCRIPTION SET-UP MENU

7.3 Menu expansion setting.
In order to use the viewing menus and/or the
extended functions menu 007 must be set to “On”,
then one reach read out of the viewing menus 201-
915. To be able to set any extended functions in the
menus 011-199 menu 008 must be set to “on” as well.

NOTE! Menu 007 must be “on”.

7.4 Voltage control dual ramp
To achieve even smoother ramps at start and or stop, a
dual ramp can be used.

Fig. 33 Menu numbers for dual voltage ramp at start/stop, initial 
voltage at start and step down-voltage at stop.

The settings are carried out by beginning with the set-
tings in menus 001-004 and 007-008 and proceed with
the following steps:

Selecting of extended 
functions and viewing 
functions

Default: oFF

Range: oFF, on

oFF Only function 1-7 are visible

on
- View functions 201-915 are visible
- Extended functions (menu 008) 
selectable

Selecting of extended 
functions

Default: oFF

Range: oFF, on

oFF Only view function 201-915 are visi-
ble.

on All the function menus are visible

0 0 7 

F Fo

0 0 8

F Fo

U
N Voltage

Time

Setting the initial voltage at 
start ramp 2

Default: 90%

Range: 30-90% Un

Set the start voltage for start ramp 2. The initial 
voltage for start ramp 2 is limited to the initial volt-
age at start (menu 001), see § 7.1, page 36.

Setting of start ramp 2

Default: oFF

Range: oFF, 1-60 sec

oFF Start ramp 2 disabled

1-60 Set the start ramp 2 time. A dual 
voltage ramp is active.

Setting of step down voltage 
in stop ramp 2

Default: 40%

Range: 100-40% Un

Set the step down voltage for stop ramp 2. The 
step down voltage for stop ramp 2 is limited to the 
step down voltage at stop (menu 003).

Setting of stop ramp time 2

Default: oFF

Range: oFF, 2-120 sec

oFF Stop ramp 2 disabled

1-60 Set the stop ramp 2 time. A dual 
voltage stop ramp is active.

0 1 1

9 0

0 1 2

F Fo

0 1 3

4 0

0 1 4

F Fo
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7.5 Torque control parameters
See also § 7.10, page 42 and chapter 4. page 13 for
more information on the Torque control setting.

7.6 Current limit (Main Function)
The Current Limit function is used to limit the current
drawn when starting (150 - 500% of In). This means
that current limit is only achieved during set start-up
time. 

Two kinds of current limit starts are available.
• Voltage ramp with a limited current. 

If current is below set current limit, this start will 
act exactly as a voltage ramp start.

• Current limit start. 
The soft starter will control the current up to set 
current limit immediately at start, and keep it there 
until the start is completed or the set start-up time 
expires. 

See Fig. 34 Current limit.

NOTE! Make sure that nominal motor current in menu 042 
is correctly inserted.

7.6.1 Voltage ramp with current limit
The settings are carried out in three steps:
1. Estimate starting-time for the motor/machine and

select that time in menu 002 (see § 7.1, page 36).
2. Estimate the initial voltage and select this voltage in

menu 001 (see § 7.1, page 36).
3. Set the current limit to a suitable value e.g. 300% of

In in menu 020.

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menus 021-025 must be “oFF”.

Fig. 34 Current limit

Initial torque at start

Default: 10

Range: 0 - 250% of Tn

Insert initial torque at start in percent of nominal 
shaft torque (Tn), see chapter 13. page 79.

End torque at start

Default: 150

Range: 50 - 250% of Tn

Insert end torque at start in percent of nominal 
shaft torque.

End torque at stop

Default: 0

Range: 0 - 100% of Tn

Insert end torque at stop in percent of the nominal 
motor torque.

0 1 6

1 0

0 1 7

5 01

0 1 8

0

Voltage ramp with current 
limit at start

Default: oFF

Range: oFF, 150 - 500% In

oFF
Voltage Ramp mode with current 
limit disabled. Voltage Ramp ena-
bled.

150-500 Current limit level in Voltage ramp 
mode.

0 2 0

F Fo

03-F109

Time

Current

Current
limit at
start

Voltage ramp
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7.6.2 Current limit
The settings are carried out in two steps:
1. Estimate starting time for the motor/machine and

select that time in menu 002 (see § 7.1, page 36).
2. Set the current limit to a suitable value e.g. 300% of

In in menu 021.

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menus 020, 022-025 must be “oFF”.

NOTE! Even though the current limit can be set as low as 
150% of the nominal motor current value, this minimum 
value cannot be used generally. Considerations must be 
given to the starting torque and the motor before setting 
the appropriate current limit. "Real start time" can be 
longer or shorter than the set values depending on the load 
conditions. This applies to both current limit methods.

Fig. 35 Current limit

If the starting time is exceeded and the soft starter is
still operating at current level, an alarm will be acti-
vated. It is possible to let the soft starter to either stop
operation or to continue. Note that the current will
rise uncontrolled if the operation continues (see §
7.24.2, page 61).

7.7 Pump control (Main Function)
By choosing pump control you will automatically get a
stop ramp set to 15 sec. The optimising parameters for
this main function are start and stop time; initial torque
at start and end torque at start and stop. End torque at
stop is used to let go of the pump when it´s no longer
producing pressure/flow, which can vary on different
pumps. See Fig. 36.

Fig. 36 Pump control

Pump application
The pump application is using Torque ramps for quad-
ratic load. This gives lowest possible current and linear
start and stop ramps. Related menus are 2, 4 (see § 7.1,
page 36), 16, 17 and 18 (see § 7.5, page 39).

NOTE! Only possible when Voltage Ramp mode is enabled.
Menu 020-021, 023-025 must be “oFF”.

Current limit at start

Default: oFF

Range: oFF, 150 - 500% In

oFF Current limit mode disabled. Voltage 
Ramp enabled.

150-500 Current limit level in current limit 
mode.

 0 2 1

F Fo

03-F110

FLC

Current

Starting time

Current
Limit

Time

Setting of pump control

Default: oFF

Range: oFF, on

oFF Pump control disabled. Voltage 
Ramp enabled.

on Pump control application is enabled.

03-F118

FLC

Current (A)

Time
Speed

Time
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7.8 Analogue Input Control 
(Main Function)

Soft starting and soft stopping can also be controlled via
the Analogue Input Control (0-10 V, 2-10 V, 0-20 mA
and 4-20 mA). This control makes it possible to con-
nect optional ramp generators or regulators. 

After the start command, the motor voltage is con-
trolled through the remote analogue input. 

WARNING! The remote analogue control may not 
be used for continuous speed regulation of stand-
ard motors. With this type of operation the in-
crease in the temperature of the motor must be 
taken into consideration.

To install the analogue input control, proceed by:
1. Connect the ramp generator or regulator to termi-

nal 14 (+) and 15 (—).

Fig. 37 Wiring for analogue input.

2. Set Jumper J1 on the PCB control card to voltage
(U) or current control (I) signal position, see Fig. 38
and Fig. 24 on page 28. Factory setting is voltage
(U).

Fig. 38 Setting voltage or current for analogue input.

NOTE! Only possible when Voltage Ramp mode is enabled. 
Menu 020-022, 024, 025 must be “oFF”

7.9 Full voltage start, D.O.L. 
(Main Function)

The motor can be accelerated as if it was connected
directly to the mains. For this type of operation:

Check whether the motor can accelerate the
required load (D.O.L.-start, Direct On Line start). This
function can be used even with shorted thyristors.

NOTE! Only possible when Voltage Ramp mode is enabled.
Menu 020-023, 025 must be “oFF”.

Fig. 39 Full voltage start.

Selection of Analogue input 
control

Default: oFF

Range: oFF, 1, 2

oFF Analogue input disabled. 
Voltage Ramp enabled.

1 Analogue input is set for 0-10V/
0-20mA control signal

2 Analogue input is set for 2-10V/
4-20mA control signal.

!
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F Fo

Setting of D.O.L start

Default: oFF

Range: oFF, on

oFF D.O.L. start disabled. 
Voltage Ramp enabled.

on D.O.L. start enabled

 0 2 4

F Fo

03-F115

FLC

6-7xInom
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7.10 Torque control (Main function)
This main function can be used to make a start accord-
ing to a pre-defined torque reference curve. Two dif-
ferent load characteristics, linear and square, are
possible to select.

At start/stop the torque controller will follow the
selected characteristic.

A torque start/stop behaviour can be seen in Fig.
40.

A perfect start and stop with torque ramps have a
good linearity of current. To optimise this, use the set-
ting of initial torque (menu 16) and end torque (menu
18). See also § 7.5, page 39.

Example:
Default for initial torque is 10% so if starting a more 
heavy load this will result in a small current peak in 
beginning of ramp. By increasing this value to 30/
70% the current peak will not appear. 

The end torque is increased mainly if the applica-
tion has a high inertial load, like planers, saws and 
centrifuges. A current peak will appear in the end 
of ramp because the load is pushing the speed more 
or less by itself. By increasing this level to 150-250% 
the current will be linear and low.

NOTE! Torque control mode is only possible when Voltage 
Ramp mode is enabled (menu 020-024 are “oFF”).

Fig. 40 Torque control at start/stop.

Fig. 41 Current and speed in torque control.

Torque control at start/stop

Default: oFF

Range: oFF, 1, 2

oFF Torque control is disabled Voltage 
Ramp enabled.

1 Torque control with linear torque 
characteristic

2 Torque control with square torque 
characteristic

0 2 5

F Fo

03-F37

1
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1

Torque

2 Tn

1.5 Tn

0.5 Tn
Initial torque

1 Linear
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Start time Stop time Time

End torque

Tn

End torque at stop

Nominal Torque

2.5 Tn
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7.11 Torque boost
The Torque Booster enables a high torque to be
obtained by providing a high current during 0.1 - 2 sec
at start. This enables a soft start of the motor even if the
break away torque is high at start. For example in
crushing mills applications etc.

When the torque booster function has finished,
starting continues according to the selected start mode.

Fig. 42 The principle of the Torque Booster when starting the 
motor in voltage ramp mode.

See § 4.6, page 19, which main function that can be
used with the torque boost.

NOTE! Check whether the motor can accelerate the load 
with "Torque booster", without any harmful mechanical 
stress.

7.12 Bypass
In cases of high ambient temperatures or other reason it
may sometimes be necessary to use a by-pass contactor
to minimize the power loss at nominal speed (see Tech-
nical Data). By using the built-in Full Voltage Relay
function an external contactor can be used to Bypass
the soft starter when operating at nominal speed. 

Bypass contactor can also be used if soft stop is
required. Normally a Bypass contactor is not necessary
as the device is designed for continues running condi-
tions, see Fig. 29 on page 33 for wiring example.

NOTE! If one like to use the alarm functions, the extended 
functions or the viewing functions the 2-pcs current 
transformers must be mounted outside the soft start as 
shown in Fig. 44 and Fig. 45 on page 45. For this purpose 
an optional extension cable for the current transformers is 
available. Code No 01-2020-00.

CAUTION! If the current transformers are not 
mounted as in Fig. 43 on page 44 and § 6.2, page 
28, the alarm and viewing functions will not work. 
Do not forget to set menu 032 to ON, otherwise 
there will be an F12 alarm and at the stop 
command will be a freewheeling stop.

For further information see chapter 6.2 page 28.

Torque boost active time

Default: oFF

Range: oFF, 0.1 - 2 sec

oFF Torque boost disabled

0.1-2.0 Set the Torque boost time.

Torque boost current limit

Default: 300

Range: 300 - 700% of In

The Torque boost current controller use selected 
value as the motor current reference. 

03-F40
Time

Torque boost 
Current limit

Full speed 
Load current

0 3 0

F Fo

0 3 1

0 03

Setting of Bypass

Default: oFF

Range: oFF, on

oFF Bypass disabled

on

Bypass enabled. 
Program either relay K1 or K2 to 
function 2 to control the bypass con-
tactor, see menu 51/52.

0 3 2

F Fo

!
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Fig. 43 Bypass wiring example MSF 310-1400.
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N

Q2

3121 22 23 24 33K1 K2 K3L1 L2 L3 PE 01 02 PE
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PET2T1 T3 11 12 1514 16 17 18 19

32 69 70

7775 76

PE

M
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PE
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T1 T2 T3 PE

Current transformer position 
and connection

For MSF-017 to MSF-250, 
see Fig. 44.

For MSF-310 to MSF-1400, 
see Fig. 45.

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 497 of 747



FUNCTIONAL DESCRIPTION SET-UP MENU 45

Fig. 44 Current transformer position when Bypass MSF-017 to MSF-250.

Fig. 45 Current transformer position when Bypass MSF-310 to MSF-1400.

T1 T2 T3

U V W

03-F56

P1

P2

P1

P2

SOFTSTARTER

MOTOR

Blue to

Brown to

Blue to

Brown to

terminal 75

terminal 77

terminal 76

terminal 77

T1 T2 T3

U V W

03-F57

P1

P2

P1

P2

SOFTSTARTER

MOTOR

Blue to

Brown to

Blue to

Brown to
terminal 77

terminal 75
terminal 76

terminal 77

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 498 of 747



46 FUNCTIONAL DESCRIPTION SET-UP MENU

7.13 Power Factor Control
During operation, the soft starter continuously moni-
tors the load on the motor. Particularly when idling or
when only partially loaded, it is sometimes desirable to
improve the power factor. If Power factor control
(PFC) is selected, the soft starter reduces the motor
voltage when the load is lower. Power consumption is
reduced and the degree of efficiency improved.

NOTE! If the PFC is used the EMC-directive is not fulfilled.

7.14 Brake functions
There are two built in braking methods for applications
were the normal stop ramp is not enough. 
• Dynamic DC-brake

Increases the braking torque by decreasing speed.
• Soft brake 

Gives a high torque at the start of the braking and 
then also increasing torque by decreasing speed. 

In both methods the MSF detects when the motor is
standing still, so rotating in wrong direction is avoided.

Dynamic Vector Brake
• Possible to stop motors with high inertia loads from

close to synchronous speed.
• At 70% of the nominal speed a DC-brake is acti-

vated until the motor is standing still or the selected
Braking Time has expired (see menu 34, next
page).

• No contactor needed.
• For extra safety, the soft starter has a digital input

signal for monitoring standstill so that at real motor
standstill will stop the output voltage immediately
(see § 7.19, page 53).

Soft brake
• Even very high inertia loads can be stopped
• The Soft brake is a controlled reversing of the

motor as the MSF measures the speed during brak-
ing.

• Two contactors are needed which can be placed on
the in- or output of the soft starter. On the input
the first contactor is connected to relay K1 which is
also used as a mains contactor.

• At 30% of the nominal speed a DC-brake is acti-
vated until the motor is standing still or the selected
Braking Time has expired (menu 34, next page).

• For extra safety, the soft starter has a digital input
signal for monitoring standstill. So that the output
voltage is stopped immediately (see menu 57-58, §
7.19, page 53).

See Fig. 47 on page 47 for the following set-up
sequence:
• Soft brake is activated if menu 36=2 and menu 34

has a time selected (see next page). 
• Menu 51 and 52 are automatically set to 5 and 4 to

get the correct relay functions on K1 and K2 (see §
7.17, page 51).

• Relay K1 should be used to connect a contactor for
supply L1, L2, L3 to MSF or motor. 

• Relay K2 is used to connect phase shifting contac-
tor to change L1, L2 and L3 to MSF or motor. 

• At start K1 is activated and connects L1, L2, L3
then the motor starts. At stop K1 opens and discon-
nects L1, L2, and L3 and after 1s K2 connects with
the other phase sequence and the braking of the
motor is active. 

NOTE! Soft brake uses both programmable relays. For other 
functions, see also the function table in chapter 7. page 
35.

NOTE! For several start/stops it is recommend to use the 
PTC input.

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
is selected, then the relay functions on K1 and K2 
remain in the Soft Brake functionality. Therefore it 

is necessary to change the relay functions in menu 51-52 
manually to the Bypass functions (see § 7.17, page 51) or 
reset to default in menu 199 (see § 7.28, page 63) and 
select the Bypass function again.

Fig. 46 Braking time

Setting of PFC

Default: oFF

Range: oFF, on

oFF PFC disabled

on PFC enabled. The Full voltage relay 
function does not work.

0 3 3

F Fo

Braking time

Default: oFF

Range: oFF, 1 - 120 sec

oFF Brake function disabled

1-120 Brake time

!

0 3 4

F Fo

03-F121

Softbrake

Dynamic DC

Torque

Nom. speed
0-speed
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Fig. 47 Soft brake wiring example.

Braking Strength

Default: 100

Range: 100 - 500%

Brake method

Default: 1

Range: 1, 2

1 Dynamic vector brake, active

2 Soft brake active

0 3 5

0 01

0 3 6

1

L1

L2

L3

N

3121 22 23 24 33K1 K2 K3L1 L2 L3 PE 01 02 PE

13

start/stop

PET2T1 T3 11

1

0

12 1514 16 17 18 19

32 69 70

7775 76

PE

U V W PE

Q2(rev)

Q1(fwd)

M
3 ~

03-F106
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7.15 Slow speed and Jog functions
The soft starter is able to run the motor at a fixed slow
speed for a limited period of time.

The slow speed will be about 14% of the full speed
in the forward direction and 9% in the reverse direc-
tion.

The following functions are possible:
• Slow speed controlled by an external signal.

The digital input is used to run at slow speed at a 
start or stop command for a selected number of 
pulses (edges) generated by an external sensor 
(photo cell, micro switch, etc.). See § 7.19, page 53 
for more instructions.

• Slow Speed during a selected time period.
The slow speed will be active after a stop command 
for a selected time period. See § 7.19, page 53 for 
more instructions.

• Slow Speed using the "JOG"-commands.
The slow Speed can be activated via the JOG keys 
on the keyboard or externally via the analogue 
input. See § 7.25, page 61 for more instructions.

7.15.1 Slow speed controlled by an external 
signal.

With these setting it is possible to have an external
pulse or edge signal controlling the time that the Slow
Speed is active either after a Start command or a Stop
command or at both commands. The following menu’s
are involved:

Installation is as follows:
1. Set the analogue input selection for Slow Speed

operation. Menu 57=2. See § 7.19, page 53. See
Fig. 37 on page 41 for a wiring example.

2. Select in menu 38 (see § 7.15.2, page 49) the Slow
Speed at Start time. This time will now be the abso-
lute maximum time for Slow Speed to be active
after a start command, in case the external signal
will not appear.

3. Select in menu 39 (see § 7.15.2, page 49) the Slow
Speed at Stop time. This time will now be the abso-
lute maximum time for Slow Speed to be active
after a stop command, in case the external signal
will not appear.

4. Select in menu 57 (see § 7.19, page 53) the number
of edges to be ignored by the Slow Speed input,
before a start or stop is executed at slow speed. The
edges are generated by an external sensor (photo
cell, micro switch, etc.).

The Slow Speed torque (menu 37) and DC-Brake after
Slow Speed (menu 40) can be selected if needed. (see 
§ 7.15.4, page 49).

When the number of edges exceeds or the time expire,
a start according to selected main function is made.

At stop, the motor will ramp down (if selected) and
DC brake (if selected) before a slow speed forward at
stop will begin. Slow speed will last as long as the
number of edges on the external input is below param-
eter value in menu 036 and the max duration time
doesn’t expires. When the number of edges exceeds or
the time expire, a stop is made.

In Fig. 48 on page 48 the selected number of edges
are 4. It is recommended to select DC-brake (se § 7.14,
page 46) before a slow speed at stop if it is a high inertia
load. See Fig. 29 on page 33 for wiring diagram. In
case one use DC-brake, see § 7.15.4, page 49.

Fig. 48 Slow speed controlled by an external signal.

This additional function can be used together with
most of the main functions (see § 4.6, page 19).

Menu Function See page

57 Digital input selection page 53

58 Pulse selection page 53

37 Slow speed torque page 49

38 Slow speed time at start page 49

39 Slow speed time at stop page 49

40 DC-Brake at slow speed page 49

Slow speed torque

Default: 10

Range: 10-100

Select the magnitude of the slow speed torque.

03-F44

Speed

nN

0.14*
nN

Start 
command

Open

Closed

Time when signal is ignored

Slow
speed
at start

Ramp time
at start

Full voltage
running

Ramp time
at stop 
including 
DC-brake 

Slow 
speed
at stop

Stopped

Time

time

External
signal

0 3 7

1 0
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7.15.2 Slow speed during a selected time 
It is possible to have a slow speed in forward direction
before a start and after a stop. The duration of the slow
speed is selectable in menus 038 and 039.

It is recommended to select DC brake (see § 7.14,
page 46) before a slow speed at stop if it is a high inertia
load. This slow speed function is possible in all control
modes, keyboard, remote and serial communication.

Fig. 49 Slow speed at start/stop during a selected time.

The Slow speed torque (menu 37) and the DC-Brake
after Slow speed (menu 40, § 7.15.4, page 49) can be
selected if needed.

7.15.3 Jog Functions
The Jog commands can be used to let the motor run at
a Slow speed (forward or reverse) as long as the Jog
command is active.

The Jog commands can be activated in 2 different
ways:
• Jog keys 

The Jog-Forward and Jog-reverse keys on the con-
trol panel. The keys can be programmed separate 
for each function. See § 7.25, page 61 for more 
instructions

• External Jog command
The external command is given via terminal 14 at 
the digital input. Only 1 function (forward or 
reverse) can be programmed to the digital input at 
the time. See § 7.19, page 53 for more instructions.

7.15.4 DC-brake after slow speed at stop [040]
A DC-brake after a slow speed at stop is possible to
have, i.e. for a high inertia load or for a precise stop.

The current is controlled and the reference value
for the normal DC-brake function is used (see 
§ 7.15.4, page 49).
The duration for the DC-brake is possible to select.

This DC-brake function is not applied when the
“JOG  “ and “JOG “ keys are used.

Slow speed time at start

Default: oFF

Range: oFF, 1 - 60 sec

oFF Slow speed at start is disabled

1-60 Set slow speed time at start.

Slow speed time at stop

Default: oFF

Range: oFF, 1 - 60 sec

oFF Slow speed at stop is disabled

1-60 Set slow speed time at stop.

0 3 8

o F  F

o F F

0 3 9

03-F41

Speed

nN

0.14

Time

 

*nN
Ramp time at
start

Start command StoppedStop command

Ramp time 
at stop in-
cluding DC-
brake time

Slow speed 
at stop

Full voltage 
running

Slow speed 
at start

Slow speed

Nominal speed

DC-Brake at slow speed

Default: oFF

Range: oFF, 1-60

oFF DC-brake after slow speed at stop 
disabled.

1-60 DC-brake duration time after slow 
speed at stop.

JOG JOG

0 4 0

o  F F
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7.16 Motor data setting
The first step in the settings is to set menu 007 and 008
to “on” to be able to reach the menus 041-046 and
enter the motor data.

NOTE! The default factory settings are for a standard 4-pole 
motor acc. to the nominal current and power of the soft 
starter. The soft starter will run even if no specific motor 
data is selected, but the performance will not be optimal.

NOTE! Now go back to menu 007, 008 and set it to “oFF”
and then to menu 001.

Nominal motor voltage

Default: 400 V

Range: 200-700 V

Make sure the soft starters maximum voltage rat-
ing is suitable for chosen motor voltage.

Nominal motor current

Default: Nominal soft starter current

Range: 25% - 150% of Insoft in Amp.

Nominal motor power

Default: Nominal soft starter power

Range: 25% - 300% of Pnsoft in kW

Nominal motor speed

Default: Nnsoft in rpm

Range: 500-3600 rpm

0 4 1

0 04

0 4 2

1 7

 0 4 3

7. 5

0 4 4

5 041

Nominal motor cos phi

Default: 0.86

Range: 0.50-1.00

Nominal frequency

Default: 50 Hz

Range: 50/60 Hz

0 4 5 

8 60.

0 4 6

5 0
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7.17 Programmable relay K1 and K2
The soft starter has three built-in auxiliary relays, K3
(change over contacts), is always used as an alarm relay.
The other two relays, K1 and K2 (closing contacts), are
programmable. 

K1 and K2 can be set to either “Operation”, “Full
Voltage” or “Pre-alarm” indication. If DC-brake is
chosen the relay K2 will be dedicated to this function.

Fig. 50 Start/stop sequence and relay function “Operation” and 
“Full voltage”.

WARNING! If the Soft Brake function has been 
selected once and after that the Bypass function 
is selected, then the relay functions on K1 and K2 
remain in the Soft Brake functionality. Therefore it 
is necessary to change the relay functions in menu 
51-52 manually to the Bypass functions (see § 
7.12, page 43) or reset to default in menu 199 
(see § 7.28, page 63) and select the Bypass 
function again.

Setting of K1 indication

Default: 1

Range: 1, 2, 3, 4, 5

1 K1 is set for “Operation”

2 K1 is set for “Full Voltage”

3 K1 is set for “Power pre-alarm”

4 No function

5 K1 is set for “Run”

Motor
voltage U

N

Run

Function
Operation

Function
Full voltage

Start
delay
0,1 sec.

Starting
time

Full
voltage

Stopping
time

Time

Time

Time

Time

0 5 1

1

Setting of K2 indication

Default: 2

Range: 1, 2, 3, 4, 5

1 K2 is set for “Operation”

2 K2 is set for “Full Voltage”

3 K2 is set for “Power pre-alarm”

4 K2 is set for “Softbrake”

5 K2 is set for “Run”

0 5 2

2

!
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7.18 Analogue output
The soft starter can present current, voltage and power
on an analogue output terminal, for connection to a
recording instrument or a PLC. The output can be
configured in 4 different ways, 0-10V, 
2-10V, 0-20mA or 4-20 mA. To install the instrument
proceed as follows:

1. Connect the instrument to terminal 19 (+) and 
15 (-).

Fig. 51 Wiring for analogue output.

2. Set Jumper J2 on the PCB board to voltage (U) or
current (I) signal position. Factory setting is voltage
(U). See Fig. 52 on page 52 and Fig. 24 on page 28.

Fig. 52       Setting of current or voltage output.

3. Set the parameter in menu 054.

4. Choose a read-out value in menu 055

5. Set analogue output gain to adjust the range of cho-
sen analogue output value in menu 056.

Example on settings:

Analogue output

Default: oFF

Range: oFF, 1, 2

oFF Analogue ouput is disabled

1 Analogue output is set to 
0-10V/0-20mA

2 Analogue output is set to 
0-10V/4-20mA

PCB terminal

03-F53

12
16

22

I U

J1
J2

I U

11 13 14 15 17 18 19

21 23 24 31 32 33

12
16

22

I U

J1
J2

I U

11 13 14 15 17 18 19

21 23 24 3

0 5 4

Fo F

Analogue output value

Default: 1

Range: 1, 2, 3

1 RMS current, default range 0-5xIn

2 Line input RMS voltage, default 
range 0-720V

3 Output shaft power, default range 
0-2xPn

Analogue output gain

Default: 100%

Range: 5-150%

Set value Iscale Uscale Pscale

100% 0-5xIn 0-720V 0-2xPn

50% 0-2.5xIn 0-360V 0-Pn

0 5 5

1

0 5 6

1  0  0
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7.19 Digital input selection
The analogue input can be used as a digital input. This
is programmed in Menu 57. There are 4 different func-
tions:
• Rotation sensor input for braking functions. See 

§ 7.14, page 46.
• Slow speed external controlled. See § 7.15.1, page

48.
• Jog functions forward or reverse enabled. See §

7.25, page 61.

Fig. 53 shows how to set the input for voltage or cur-
rent control, with jumper J1 the control board. The
default setting for J1 is voltage control.

Fig. 53 Setting of J1 for current or voltage control.

Fig. 54 shows a wiring example for the analogue input
as it is used for digital input.

Fig. 54 Wiring for slow speed external input.

NOTE! If the Main Function Analogue control is program-
med (see § 7.8, page 41) the analogue input can not be 
used for digital signal input. The menu 57 is then 
automatically set to OFF.

NOTE! Jog forward, reverse has to be enabled, see § 7.25, 
page 61.

Depending on the selection made in menu 57, menu
58 is used to program the number of the edges. The
edges can be generated by an external sensor (photo
cell, micro switch etc.).

Digital input selection

Default: oFF

Range: oFF, 1-4

oFF No digital input control

1 Rotation sensor for brake functions

2 Slow speed function

3 Jog forward command

4 Jog reverse command

12
16

22

I U

J1
J2

I U

11 13 14 15 17 18 19

21 23 24 31 32 33

Open
Closed

12
16

22

I U

J1
J2

I U

11 13 14 15 17 18 19

21 23 24 31 32 33

0 5 7

Fo F

Digital input pulses

Default: 1

Range: 1-100

If Menu 57=1.
A positive or negative edge at analogue input from 
a rotation sensor will give a signal to stop the 
braking voltage.
If Menu 57=2
The number of edges to be ignored by the slow 
speed input, before a start or stop is executed at 
slow speed.

0 5 8

1
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7.20 Parameter Set
Parameter Set, an important function which can be
handy when using one soft starter to switch in and start
different motors, or working under variable load con-
ditions. For example; starting and stopping conveyor
belts with different weight on the goods from time to
time.

For sets of parameters can be controlled either from
the keyboard, the external control inputs or the serial
interface (option). Up to 51 different parameters can be
set for each Parameter Set.

Fig. 55 Parameter overview

When ’Parameter set’ in menu 061 is set to 0 (external
selection), only parameters in menu 006 (Control
mode) and 061 (Parameter set) can be changed. All
other parameters are not allowed to change. 

It is possible to change parameter set at stop and at
full voltage running. 

Fig. 56 Connection of external control inputs.

Parameter Set 1

Common for all parameter set

007, 008, 046, 051, 052, 061, 071, 072,
088, 089, 105, 111, 112, 113, 114, 199,
206

001, 002, 003, 004, 006,
011, 012, 013, 014, 016,
017, 020, 021, 022, 023,
024, 025, 030, 031, 032,
033, 034, 035, 036, 037,
038, 039, 040, 041, 042,
043, 044, 045, 055, 056,
057, 058, 074, 075, 081,
082, 083, 084, 085, 086,
091, 092, 093, 094, 095,
096, 097, 098, 099, 101,
102, 103, 104

Parameter Set 2

Parameter Set 3

Parameter Set 4

Parameter set

Default: 1

Range: 0, 1, 2, 3, 4

0
Parameter set are selected by the 
external input 16 and 17 (see 
below).

1, 2, 3, 4 Selection of parameter set 1-4.

Parameter Set PS1 (16-18) PS2 (17-18)

1
2
3
4

Open
Closed
Open

Closed

Open
Open

Closed
Closed

0 6 1

1

03-F53

12
16

22

I U

J1
J2

I U

11 13 14 15 17 18 19

21 23 24 31 32 33
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7.21 Motor protection, overload (F2 
alarm)

In many cases it is convenient to have a complete
starter. The soft starter have a possibility to use either
an input PTC signal from the motor, an internal ther-
mal model of the motor for thermal protection or both
together at the same time. Slight overload for long time
and several overloads of short duration will be detected
with both methods. 

NOTE! Open terminals will give an F2 alarm immediately. 
Make sure the PTC is always connected or the terminals 
are shorted.

NOTE! The internal motor thermal protection will still 
generate an alarm if it is not selected oFF.

NOTE! If ’Bypass’ is used check that the current trans-
formers are placed and connected correctly (see Fig. 43 on 
page 44).

CAUTION! Used thermal capacity is set to 0 if the 
control board loses its supply (terminal 01 and 
02). This means that the internal thermal model 
starts with a ’cold’ motor, which perhaps in reality 
is not the case. This means that the motor can be 
overheated.

Fig. 57 The thermal curve

Motor PTC input

Default: no

Range: no, YES

no Motor PTC input is disabled

YES

Motor PTC input is activated:
- Connect the PTC to terminals 69 
and 70, see table 12, page 32 and 
§ Fig. 30, page 34.

- A to hot motor will give an F2 
alarm. The alarm can only be reset-
ted after cooling down of the motor.

0 7 1

n o

Internal motor thermal 
protection

Default: 10

Range: oFF, 2-40 sec

oFF Internal motor protection is disabled.

2-40

Selection of the thermal curve 
according to Fig. 57
- Check that menu 042 is set to the 
proper motor current (see § 7.16, 
page 50).

- If the current exceeds the 100% 
level an F2 alarm is activated.

- The motor model thermal capacity 
must cool down to 95% before reset 
can be accepted.

- Used thermal capacity in menu 073 
in § 7.21, page 55.

0 7 2

01

!

Overload time sec

Current (x Inom)
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7.22 Mains protection 

Used thermal capacity

Default: -

Range: 0-150%

Read-out of the used thermal capacity. If menu 072 
’Internal motor thermal protection’ is selected oFF, 
the capacity is shown as if the default class 10 was 
selected.

Starts per hour limitation

Default: oFF

Range: oFF, 1-99/hour

oFF Starts per hour limitation is disabled.

1-99
Sets the start per hour limitation 
alarm. If the selected number is 
exceeded, alarm F11 occurs.

Locked rotor alarm

Default: oFF

Range: oFF, 1.0-10.0 sec

oFF Locked rotor alarm is disabled

1.0-10.0
An F5 alarm is given when the rotor 
locks. The alarm is active during 
starting and running.

0 7 3

0

0 7 4

FFo

0 7 5

FFo

Voltage unbalance alarm

Default: 10

Range: 2 -25% Un

Insert limit in % of nominal motor voltage. Max 
unbalance in voltage between the 3 input phases is 
compared with the selected value. This is a cate-
gory 2 alarm.

Response delay voltage 
unbalance alarm

Default: oFF

Range: oFF, 1-60 sec

oFF Unbalance voltage alarm is disabled

1-60 Set the response delay time for 
unbalanced voltage alarm F8.

Over voltage alarm

Default: 115

Range: 100 -150% Un

Insert limit in % of nominal motor voltage. Max volt-
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm.

Response delay over voltage 
alarm

Default: oFF

Range: oFF, 1-60 sec

oFF Overvoltage alarm is disabled

1-60 Set the response delay time for over 
voltage alarm F9.

0 8 1

01

0 8 2

FFo

0 8 3

511

0 8 4

o  F F
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NOTE! The actual phase sequence can be viewed in menu 
87.

7.23 Application protection (load 
monitor)

7.23.1 Load monitor max and min/protection 
(F6 and F7 alarms)

MSF has a built in load monitor based on the output
shaftpower. This is a unique and important function
which enables protection of machines and processes
driven by the motor connected to the soft starter. Both
a Min and Max limit is possible to select.

In combination with the pre-alarm function, see 
§ 7.23.2, page 58, this create a powerful protection. An
auto set function is also included for an automatic set-
ting of the alarm limits. A start-up delay time can be
selected to avoid undesired alarms at start-up, see Fig.
58 on page 60.

NOTE! The load monitor alarms are all disabled during a 
stop ramp.

NOTE! System must be in full voltage running before an 
auto set is permitted.

The actual power is regarded as 1.00xPact.
The set levels are:

 Power max alarm limit[092]:  1.15xP actual
 Power max pre-alarm limit[094]: 1.10xP actual
 Power min pre-alarm limit[096]: 0.90xP actual
 Power min alarm limit[098]: 0.85xP actual

A successful auto set shows a message ’Set’ for 3 s and if
something goes wrong a message ’no’ will be showed.

Under voltage alarm

Default: 85

Range: 75-100 Un

Insert limit in % of nominal motor voltage. Min volt-
age of the 3 input phases is compared with the 
selected value. This is a category 2 alarm.

Response delay under 
voltage alarm

Default: oFF

Range: oFF, 1-60 sec

oFF Under voltage alarm is disabled

1-60 Set the response delay time for 
under voltage alarm F10

Phase sequence

Default: -

Range: L123, L321

L123 is the direct phase sequence.
L321 is the reverse phase sequence.

Phase reversal alarm

Default: oFF

Range: oFF, on

oFF Phase reversal alarm is disabled

on

Sets the phase reversal Alarm.
- Switch on the power supply first. 
The phase sequence is stored as 
the correct sequence.

- Sets the menu 088 to “on”.
- Any reversal of phase sequence will 
cause alarm F16.

0 8 5

FFo

0 8 6

FFo

0 8 7

-   -   -   - 

0 8 8

F Fo

Auto set power limits

Default: no

Range: no, YES

no Auto set is disabled

YES Auto set is activated if ENTER is 
pressed.

Output shaftpower in %

Default: -

Range: 0-200%

Measured output shaftpower in % of nominal motor 
power.

0 8 9

on

0 9 0

0
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7.23.2 Pre-alarm
It could be useful to know if the load is changing
towards a load alarm limit. It is possible to insert both a
Max and Min pre-alarm limit based on the motor out-
put shaft power. If the load exceeds one of these limits,
a pre-alarm condition occurs. 

It should be noted that it is not normal alarms.
They will not be inserted in the alarm list, not activat-
ing the alarm relay output, not displayed on the display
and they will not stop operation. But it is possible to
activate relay K1 or K2 if a pre-alarm condition occurs.
To have pre-alarm status on any of these relays, select
value 3 in menu 051 or 052 (see § 7.17, page 51).

A start-up delay time can be selected in menu 091
to avoid undesired pre-alarms at start-up. Note that this
time is also shared with power Max and Min alarms.

NOTE! The pre-alarm status is always available on the serial 
communication.

Start delay power limits

Default: 10 sec

Range: 1-250 sec

From start command during selected delay time, all 
power load monitor alarms and pre-alarms are disa-
bled.

Max power alarm limit

Default: 115

Range: 5-200% Pn

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, an F6-alarm occurs after the 
response delay time. The ’Auto set’ function in 
menu 089, affect this limit even if the alarm is set 
"oFF" in menu 093. This is a category 1 alarm.

Response delay max alarm

Default: oFF

Range: oFF, 0.1-25.0 sec

oFF Max Alarm is disabled.

0.1-25.0 Sets the response delay of the Max 
Alarm level.

0 9 1

1 0

0 9 2

1 1 5

0 9 3

o F F

Max power pre-alarm limit

Default: 110

Range: 5 -200% Pn

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power exceeds 
selected limit, a pre-alarm occurs after the respon-
se delay time. The ’Auto set’ function in menu 089, 
affect selected limit even if the pre-alarm is set 
"oFF" in menu 095.

Max pre-alarm response 
delay

Default: oFF

Range: oFF, 0.1 - 25.0 sec

oFF Max Pre-Alarm is disabled.

0.1-25.0 Sets the response delay of the Max 
Pre-Alarm level.

0 9 4

011

0 9 5

FFo

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 511 of 747



FUNCTIONAL DESCRIPTION SET-UP MENU 59

Min power pre-alarm limit

Default: 90%

Range: 5 -200% Pn

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, a pre-alarm occurs after the 
response delay time. The ’Auto set’ function in 
menu 089, affect selected limit even if the pre-
alarm is set "oFF" in menu 097.

Min pre-alarm response delay

Default: oFF

Range: oFF, 0.1 - 25.0 sec

oFF Min Pre-Alarm is disabled.

0.1-25.0
Sets the response delay of the Min 
Pre-Alarm level. The Min Pre-alarm is 
disabled during a stop ramp down.

Min power alarm limit

Default: 85

Range: 5-200% Pn

Insert limit in % of nominal motor power. The actual 
power in % of nominal motor power, could be read 
out in menu 090. If output shaft power goes below 
selected limit, an F7-alarm occurs after the 
response delay time. The ’Auto set’ function in 
menu 089, affect this limit even if the alarm is set 
’oFF’ in menu 099. This is a category 1 alarm.

0 9 6

09

0 9 7

FFo

0 9 8

58

Min alarm response delay

Default: oFF

Range: oFF, 0.1-25.0 sec

oFF Min Alarm is disabled

0.1-25.0
Sets the response delay of the Min 
Alarm level. The Min alarm is disa-
bled during a stop ramp down.

0 9 9

FFo
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03-F96

Overload situationUnderload situationStart ramp

93 Response Delay (1s)

97 Response Delay (1s)

93 Response Delay (1s)

91 Start Delay(10s)

92 Max Alarm (115%)

94 Max Pre-alarm (110%)

100%
 Default:PNOM or

Autoset:PMOMENTARY

96 Min Pre-alarm (90%)

98 Min Alarm (85%)

Max Alarm

Max Pre-alarm

Min Pre-alarm

Min Alarm

95 Response Delay (1s)

99 Response Delay (1s)

95 Response Delay (1s)
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7.24 Resume alarms

7.24.1 Phase input failure F1
• Multiple phase failure.

Shorter failure than 100ms is ignored. If failure 
duration time is between 100 ms and 2 s, operation 
is temporary stopped and a soft start is made if the 
failure disappears before 2 s. If failure duration time 
is longer than 2 s, an F1 alarm is given in cat. 2.

• Single phase failure.
During start up (acceleration) the behaviour is like 
multiple phase failure below. When full voltage 
running there is a possibility to select the behaviour.

7.24.2 Run at current limit time-out F4
In modes ’Current limit at start’ and ’Voltage ramp
with current limit at start’ an alarm is activated if still
operating at current limit level when selected ramp
time exceeds. If an alarm occurs there is a possibility to
select the behaviour.

7.25 Slow speed with JOG
Slow speed with "JOG" is possible from the "JOG"
keys, but also from terminals, see menu 57 page 53 and
serial comm. The "JOG" is ignored if the soft starter is
running. The slow speed "JOG" function has to be
enabled for both forward and reverse directions in
menus 103 and 104, see below.

NOTE! The enable functions is for all control modes.

Fig. 59 The 2 Jog keys.

Run at single phase loss

Default: no

Range: no, YES

no
Soft starter trips if a single phase 
loss is detected. Alarm F1 (category 
2) will appear after 2 sec.

YES

Soft starter continues to run after a 
single phase loss.
- Alarm F1 appears after 2 sec.
- If the loose phase is reconnect the 
alarm is reset automatically.

- If running on 2 phases, a stop com-
mand will give a Direct on line stop 
(freewheel)

Run at current limit time-out

Default: no

Range: no, YES

no
Soft starter trips if the current limit 
time-out is exceeded. Alarm F4 (cate-
gory 2) appears.

YES

Soft starter continues to run after the 
current limit time-out has exceeded:
- Alarm F4 appears
- The current is no longer controlled 
and the soft starters ramps up to full 
voltage with a 6s ramp time.

- Reset the alarm with either ENTER/
RESET key or by giving a stop com-
mand.

o

1 0 1

n

1 0 2

on

JOG forward enable

Default: oFF

Range: oFF, on

oFF JOG forward disabled

on JOG forward enabled

JOG reverse enable

Default: oFF

Range: oFF, on

oFF JOG reverse disabled

on JOG reverse enabled

o F F

1 0 3

1 0 4

o F F

JOG JOG

03-F108
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7.26 Automatic return menu
Often it is desirable to have a specific menu on the dis-
play during operation, i.e. RMS current or power con-
sumption. The Automatic return menu function gives
the possibility to select any menu in the menu system.

The menu selected will come up on the display
after 60 sec. if no keyboard activity. The alarm messages
(F1-F16) have a priority over menu 105 (as they have
for all menus). 

7.27 Communication option, related 
Parameters

The following parameters have to be set-up:
- Unit address.
- Baud rate.
- Parity
- Behaviour when contact broken.

Setting up the communication parameter must be
made in local ’Keyboard control’ mode. See § 7.2, page
37.

Serial comm. broken alarm
If control mode is ’Serial comm. control’ and no con-
tact is established or contact is broken the Soft starter
consider the contact to be broken after 15 sec, the soft
starter can act in three different ways:

1 Continue without any action at all.
2 Stop and alarm after 15 sec.
3 Continue and alarm after 15 sec.

If an alarm occurs, it is automatically reset if the com-
munication is re-established. It is also possible to reset
the alarm from the soft starter keyboard.

Automatic return menu

Default: oFF

Range: oFF, 1-999

1-999 Pressing “+”/”-” will lead through 
the menu system.

Serial comm unit address

Default: 1

Range: 1-247

This parameter will select the unit address.

Serial comm baudrate

Default: 9.6

Range: 2.4, 4.8, 9.6, 19.2, 38.4 kBaud

This parameter will select the baudrate.

1 0 5

o  F F

1

1 1 1

9. 6

1 1 2

Serial comm parity

Default: 0

Range: 0.1

This parameter will select the parity.
0        No parity.
1        Even parity.

Serial comm. contact 
interrupted

Default: 1

Range: oFF, 1, 2

This parameter will control the behaviour in the soft 
starter when the serial comm. is interrupted.
oFF No alarm and continue operation.
1 Alarm and stop operation.
2 Alarm and continue operation.

0

1 1 3

1

1 1 4
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7.28 Reset to factory setting [199]
When selecting reset to factory settings:
• All parameters in all parameter sets will have default

factory settings.
• Menu 001 will appear on the display.
• Note that the alarm list, the power consumption

and the operation time will not have default set-
tings.

NOTE! Reset to factory settings is not allowed at run.

7.29 View operation

General
The soft start includes as standard a numerous metering
functions which eliminates the need of additional
transducers and meters.

Measured values
- Current RMS 3-phase current and per phase
- Voltage RMS 3-phase voltage and per phase
- Output shaft power /torque kW/Nm
- Power factor
- Power consumption in kWh
- Operation time in hours

Viewing of the measured values
After setting motor data and extended functions one
can set menu 008 in oFF and will then automatically
move to menu 201, the first menu viewing the meas-
ured values and thus eliminate to scroll through menu
011 to menu 199.

NOTE! This is the same read-out as menu 005 see § 7.1.1, 
page 36.

NOTE! The power factor viewing will not work at bypass 
even if the current transformers are mounted outside the 
soft start.

Reset to factory settings

Default: no

Range: no, YES

no No reset

YES Reset all functions to the factory 
defaults incl. all 4 Parameter Sets.

RMS current

Default: -

Range: 0.0 - 9999Amp

Read-out of the RMS motor current.

9 9

o

1

n

0 12

0. 0

RMS main voltage

Default: -

Range: 0-720V

The RMS input main voltage.

Output motor shaftpower

Default: -

Range: -9999 -+9999kW

Viewing will show negative value if generator mode.

Power factor

Default: -

Range: 0.00-1

View the actual power factor.

Total power consumption

Default: -

Range: 0.000 -2000MWh

View the total power consumption.

0 22

0. 0

0 32

0. 0

0 42

0. 0

0 52

0. 0  0  0
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Reset of power consumption

Default: no

Range: no, YES

no No reset of power consumtion.

YES Reset power consumption in menu 
205 to 0.000.

Motor shaft torque

Default: -

Range: -9999 - + 9999Nm

Viewing will show negative value if generator mode.

Operation time

Default: -

Range: Hours

Operation time is calculated when the soft starter 
is in RUN mode. After 9999 hours the display will 
show two values.
Example: 12467 hours shows 1 1 sec

2467 5sec

RMS current in phase L1

Default: -

Range: 0.0 - 9999Amp

View the current in phase L1.

0 6

n o

2

0 72

0. 0

0 82

0. 0

2 1 1

0. 0

RMS current in phase L2

Default: -

Range: 0.0 - 9999Amp

View the current in phase L2.

RMS current in phase L3

Default: -

Range: 0.0 - 9999Amp

View the current in phase L3.

Main voltage L1-L2

Default: -

Range: 0-720V

View main voltage L1-L2.

Main voltage L1-L3

Default: -

Range: 0 - 720V

View main voltage L1-L3.

Main voltage L2-L3

Default: -

Range: 0 - 720V

View main voltage L2-L3.

2 1 2

0. 0

1 32

0. 0

1 42

0

2 1 5

0

2 1 6

0
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7.30 Keyboard lock
The keyboard can be locked to prohibit operation and
parameter setting by an unauthorised. Lock keyboard
by pressing both keys "NEXT " and "ENTER

" for at least 2 sec. The message ’- Loc’ will display
when locked. To unlock keyboard press the same 2
keys "NEXT " and "ENTER " for at least 2
sec. The message ’unlo’ will display when unlocked.

In locked mode it is possible to view all parameters
and read-out, but it is forbidden to set parameters and
to operate the soft starter from the keyboard.

The message ’-Loc’ will display if trying to set a
parameter or operate the soft starter in locked mode.

The key lock status can be read out in menu 221.

7.31 Alarm list
The alarm list is generated automatically. It shows the
latest 15 alarms (F1 - F16). The alarm list can be useful
when tracing a failure in the soft starter or its control
circuit. Press key “NEXT ” or “PREV ” to
reach the alarm list in menus 901-915 (menu 007 has
to be ON).

Locked keyboard info

Default: no

Range: no, YES

no Keyboard is not locked

YES Keyboard is locked

Alarm

Default: -

Range: F1-F16

View actual alarm

21

n o

2

01

F 1

9
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8 . P R O T E C T I O N  A N D  A L A R M

The soft starter is equipped with a protection system
for the motor, the machine and for the soft starter
itself.
Three categories of alarm are available:

Category 1
Alarm that stops the motor and need a separate reset 
before a new start can be accepted.
Category 2
Alarm that stops the motor and accepts a new start 
command without any separate reset.
Category 3
Alarm that continues to run the motor.

All alarm, except pre-alarm, will activate the alarm
relay output K3, flash a red fault number on the display
and it will also be placed in the alarm list. As long as
the alarm is active, the display is locked in the alarm
indication.

The relay output K3 can be used in the control cir-
cuit for actions needed when alarm occurs.

If more than one alarm is active, it is the last alarm
that is presented on the display.

8.1 Alarm description

8.1.1 Alarm with stop and requiring a separate 
reset

Operation will stop for a category 1 alarm. A separate
reset is needed before a new start command is
accepted. It is possible to reset from keyboard (pushing
"ENTER/RESET") regardless of selected control
mode. It is also possible to reset the alarm from the
actual control mode (i.e. if control mode is serial com-
munication, a reset is possible to do from serial com-
munication).

A reset is accepted first when the alarm source goes
back to normal.

When a reset is made, the alarm relay output K3 is
deactivated, the alarm indication on the display disap-
pear and the original menu shows.

After a reset is made the system is ready for a new
start command.

8.1.2 Alarm with stop and requiring only a new 
start command

Operation will stop for a category 2 alarm. A restart
can be done and at the same time the alarm relay out-
put K3 is deactivated, the alarm indication on the dis-
play disappear and the original menu shows.

It is still possible to reset the alarm in the same way
as for category 1 alarms (see 8.1.1), if a start is not
required at the time.

8.1.3 Alarm with continue run 
Operation will continue run for a category 3 alarm.
Some different reset behaviour is possible (see remarks
for the specific alarms in § 8.2, page 67). 
• Automatic reset when the alarm source goes back

to normal.
• Automatic reset when a stop command is given.
• Manual reset during run.

When the reset occurs, the alarm relay output K3 is
deactivated, the alarm indication on the display disap-
pear and the original menu shows.
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8.2 Alarm overview

Display 
indication Protective function Alarm category Remark

F1 Phase input failure.

Cat 3. Run with auto reset.

Single phase failure when full voltage 
running if menu 101 ‘Run at phase 
loss’ = YES. If the fault phase comes 
back, an automatic reset is made.

Cat 2. Stop with reset in start.
Multiple phase failure or single phase 
failure when not full voltage running or 
if menu 101 ’ Run at phase loss’ = no.

F2 Motor protection, 
overload. Cat 1. Stop with manual reset.

If menu 071 ’Motor PTC input’ = YES, 
cool down the motor.
If menu 071 ’Motor PTC input’ = no, 
the internal model has to ’cool’ down.

F3 Soft start overheated Cat 1. Stop with manual reset. If not cooled down, a reset will not be 
accepted.

F4
Full speed not reached 
at set current limit 
and start time.

If menu 102 ’Run at current limit 
time-out’ = no.
Cat 2. Stop with reset in start.

The current limit start is not com-
pleted.

If menu 102 ’Run at current limit 
time-out’ = YES.
Cat 3. Run with manual reset.

When start time expired, a 6 sec 
ramp is used to reach full voltage, 
without control of the current. Reset 
the alarm with either a manual reset 
or a stop command.

F5 Locked rotor. Cat 1. Stop with manual reset. Motor and/or machine protection.

F6 Above max power 
limit. Cat 1. Stop with manual reset. Machine protection.

F7 Below min power limit. Cat 1. Stop with manual reset. Machine protection.

F8 Voltage unbalance. Cat 2. Stop with reset in start. Motor protection.

F9 Over voltage. Cat 2. Stop with reset in start. Motor protection.

F10 Under voltage. Cat 2. Stop with reset in start. Motor protection.

F11 Starts / hour 
exceeded. Cat 2. Stop with reset in start. Motor and/or machine protection.

F12 Shorted thyristor. Cat 3. Run with manual reset.

When stop command comes, the stop 
will be a ’Direct On Line’ stop, and the 
soft starter will be resetted. After this 
fault it is possible to start only in 
’Direct On Line’ mode. One or more 
thyristors probably damaged.

F13 Open thyristor. Cat 1. Stop with manual reset. One or more thyristors probably dam-
aged.

F14 Motor terminal open. Cat 1. Stop with manual reset. Motor not correctly connected.

F15 Serial communication 
broken.

If menu 114 Serial comm. con-
tact broken = 1. Cat 2. Stop 
with reset in start.

Serial communication broken will stop 
operation. Run from keyboard if nec-
essary.

If menu 114 Serial comm. con-
tact broken = 2. Cat 3. Run with 
auto reset.

Serial communication broken will not 
stop operation. Stop from keyboard if 
necessary.

F16 Phase reversal alarm. Cat 1. Stop with manual reset. Incorrect phase order on main voltage 
input.
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9 . T R O U B L E  S H O O T I N G

9.1 Fault, cause and solution

Observation Fault indication Cause Solution

The display is not 
illuminated. None No control voltage. Switch on the control voltage.

The motor does not 
run.

 

F1 
(Phase input failure)

Fuse defective. Renew the fuse.

No mains supply. Switch the main supply on.

F2
(Motor protection, overload)

Perhaps PTC connection.
Perhaps incorrect nominal 
motor current inserted (menu 
042).

Check the PTC input if PTC protec-
tion is used.
If internal protection is used, per-
haps an other class could be used 
(menu 072).
Cool down the motor and make a 
reset.

F3
(Soft start overheated)

Ambient temperature to high.
soft starter duty cycle 
exceeded.
Perhaps fan failure.

Check ventilation of cabinet.
Check the size of the cabinet.
Clean the cooling fins.
If the fan(s) is not working cor-
rect, contact your local MSF sales 
outlet.

F4
(Full speed not reached at 
set current limit and start 
time)

Current limit parameters are 
perhaps not matched to the 
load and motor.

Increase the starting time and/or 
the current limit level.

F5
(Locked rotor)

Something stuck in the machine 
or perhaps motor bearing fail-
ure.

Check the machine and motor 
bearings. Perhaps the alarm delay 
time can be set longer (menu 
075).

F6
(Above max power limit) Overload

Over load. Check the machine.
Perhaps the alarm delay time can 
be set longer (menu 093).

F7
(Below min power limit) Underload

Under load. Check the machine.
Perhaps the alarm delay time can 
be set longer (menu 099).

F8
(Voltage unbalance) Main supply voltage unbalance. Check mains supply.

F9
(Over voltage) Main supply over voltage. Check mains supply.

F10
(Under voltage) Main supply under voltage. Check mains supply.

F11
(Starts / hour exceeded)

Number of starts exceeded 
according to menu 074.

Wait and make a new start.
Perhaps the number of starts / 
hour could be increased in menu 
074.

F13
(Open thyristor) Perhaps a damaged thyristor.

Make a reset and a restart. If the 
same alarm appears immediately, 
contact your local MSF sales out-
let.

F14
(Motor terminal open)

Open motor contact, cable or 
motor winding.

If the fault is not found, reset the 
alarm and inspect the alarm list. If 
alarm F12 is found, a thyristor is 
probably shorted.
Make a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet.
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The motor does not 
run.

F15
(Serial communication bro-
ken)

Serial communication broken.

Make a reset and try to establish 
contact. Check contacts, cables 
and option board.
Verify
- System address (menu 111).
- Baudrate (menu 112).
- Parity (menu 113).
If the fault is not found, run the 
motor with keyboard control if 
urgent (set menu 006 to “1”). See 
also manual for serial communica-
tion.

F16
(Phase reversal)

Incorrect phase sequence on 
main supply. Switch L2 and L3 input phases.

- - - -

 Start command comes perhaps 
from incorrect control source. 
(I.e. start from keyboard when 
remote control is selected).

Give start command from correct 
source (menu 006).

-Loc System in keyboard lock.
Unlock keyboard by pressing the 
keys ’NEXT’ and ’ENTER’ for at 
least 3 sec.

The motor is run-
ning but an alarm 
is given.

F1
(Phase input failure)

Failure in one phase.
Perhaps fuse defective.

Check fuses and mains supply. 
Deselect ’Run at single phase 
input failure’ in menu 101, if stop 
is desired at single phase loss.

F4
(Full speed not reached at 
set current limit and start 
time)

Current limit parameters are 
perhaps not matched to the 
load and motor.

Increase the starting time and/or 
the current limit level. Deselect 
’Run at current limit time-out’ in 
menu 102, if stop is desired at 
current limit time-out.

F12
(Shorted thyristor)

Perhaps a damaged thyristor.

When stop command is given, a 
free wheel stop is made. Make a 
reset and a restart. If alarm F14 
appears immediately, contact your 
local MSF sales outlet.
If it is urgent to start the motor, 
set soft starter in ’Direct On Line’ 
(menu 024). It is possible to start 
in this mode.

By pass contactor is used but 
menu 032 ’Bypass’ is not set to 
“on”.

Set menu 032 ’Bypass’ to “on”.

F15
(Serial communication bro-
ken)

Serial communication broken.

Make a reset and try to establish 
contact. Check contacts, cables 
and option board.
Verify
- System address (menu 111).
- Baudrate (menu 112).
- Parity (menu 113).
If the fault is not found, run the 
motor with keyboard control if 
urgent, see also manual for serial 
communication.

Observation Fault indication Cause Solution
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The motor jerks 
etc.

When starting, motor 
reaches full speed but it 
jerks or vibrates.

If ’Torque control’ or ’Pump con-
trol’ is selected, it is necessary 
to input motor data into the sys-
tem.

Input nominal motor data in menus 
041-046. Select the proper load 
characteristic in menu 025.
Select a correct initial- and end 
torque at start in menus 016 and 
017. If ’Bypass’ is selected, check 
that the current transformers are 
correct connected.

Starting time too short. Increase starting time.

Starting voltage incorrectly set. Adjust starting voltage.

Motor too small in relation to 
rated current of soft starter.

Use a smaller model of the soft 
starter.

Motor too large in relation to 
load of soft starter. Use larger model of soft starter.

Starting voltage not set 
correctly

Readjust the start ramp.

Select the current limit function.

Starting or stopping time 
too long, soft does not work.

Ramp times not set correctly. Readjust the start and/or stop 
ramp time.

Motor too large or too small in 
relation to load. Change to another motor size.

The monitor func-
tion does not work. No alarm or pre-alarm

It is necessary to input nominal 
motor data for this function.
Incorrect alarm levels.

Input nominal motor data in menus 
041-046. Adjust alarm levels in 
menus 091 - 099. If ’Bypass’ is 
selected, check that the current 
transformers are correct con-
nected.

Unexplainable 
alarm. F5, F6, F7, F8, F9, F10 Alarm delay time is to short.

Adjust the response delay times 
for the alarms in menus 075, 082, 
084, 086, 093 and 099.

The system seems 
locked in an alarm.

F2
(Motor protection, overload)

PTC input terminal could be 
open. 
Motor could still be to warm.
If internal motor protection is 
used, the cooling in the internal 
model take some time.

PTC input terminal should be 
short circuit if not used. Wait until 
motor PTC gives an OK (not over-
heated) signal. Wait until the 
internal cooling is done. Try to 
reset the alarm after a while.

F3
(Soft start overheated)

Ambient temperature to high.
Perhaps fan failure.

Check that cables from power 
part are connected in terminals 
073, 074, 071 and 072. MSF-017 
to MSF-145 should have a short 
circuit between 071 and 072. 
Check also that the fan(s) is rotat-
ing.

Parameter will not 
be accepted.

- - - - If the menu number is one of 
020 - 025, only one can bee 
selected.
In other words only one main 
mode is possible at a time.

Deselect the other main mode 
before selecting the new one.

If menu 061, ’Parameter set’ is 
set to “0”, the system is in a 
remote parameter selection 
mode. It is now impossible to 
change most of the parameters.

Set the menu 061, ’Parameter 
set’ to a value between “1” - “4” 
and then it is possible to change 
any parameter.

During acceleration, decelera-
tion, slow speed, DC brake and 
Power factor control mode, it is 
impossible to change parame-
ters.

Set parameters during stop or full 
voltage running.

If control source is serial 
comm., it is impossible to 
change parameters from key-
board and vice versa.

Change parameters from the 
actual control source.

Some menus include only read 
out values and not parameters.

Read-out values can not be alte-
red. In table 13, page 35, read-out 
menus has ’----’ in the factory set-
ting column.

-Loc Keyboard is locked.
Unlock keyboard by pressing the 
keys ’NEXT’ and ’ENTER’ for at 
least 3 sec.

Observation Fault indication Cause Solution
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MAINTENANCE 71

1 0 . M A I N T E N A N C E

In general the soft starter is maintenance free. There are
however some things which should be checked regu-
larly. Especially if the surroundings are dusty the unit
should be cleaned regularly.

WARNING! Do not touch parts inside the enclosure of 
the unit when the control and motor voltage is 
switched on.

Regular maintenance
• Check that nothing in the soft starter has been dam-

aged by vibration (loose screws or connections).
• Check external wiring, connections and control 

signals. Tighten terminal screws and busbar bolts if
necessary.

• Check that PCB boards, thyristors and cooling fin
are free from dust. Clean with compressed air if
necessary. Make sure the PCB boards and thyristors
are undamaged.

• Check for signs of overheating (changes in colour
on PCB boards, oxidation of solder points etc.).
Check that the temperature is within permissible
limits.

• Check that the cooling fan/s permit free air flow.
Clean any external air filters if necessary.

In the event of fault or if a fault cannot be cured by
using the fault-tracing table in chapter 9. page 68.

!
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72 OPTIONS

1 1 . O P T I O N S

The following option are available. Please contact your
supplier for more detailed information.

11.1 Serial communication
For serial communication the MODBUS RTU
(RS232/RS485) option card is available order number:
01-1733-00.

Fig. 60 Option RS232/485

11.2 Field bus systems
Various option cards are available for the following bus
systems:
• PROFIBUS DP order number: 01-1734-01
• Device NET, order number: 01-1736-01
• LONWORKS: 01-1737-01
• FIP IO: 01-1738-01
• INTERBUS-S: 01-1735-01

Each system has his own card. The option is delivered
with an instruction manual containing the all details for
the set-up of the card and the protocol for program-
ming.

Fig. 61 Option Profibus

11.3 External PPU.
The external PPU option is used to move the PPU
(keyboard) from the soft starter to the front of a panel
door or control cabinet.

The maximum distance between the soft starter and
the external PPU is 3 m.
The option can be factory mounted (01-2138-01) or it
can be built in later (01-2138-00). For both versions
instruction /data sheet are available.

Fig. 62 Shows an example of the External PPU after it has been 
built in.

11.3.1 Cable kit for external current 
transformers

This kit is used for the bypass function, to connect the
external current transformers more easy. order number:
01-2020-00.

Fig. 63 Cable kit

(03-F62)

Red

Brown

B
ro

w
n

Blu
e

B
lu
e

B
lu

e

Bro
wn

B
ro

w
n

03-F120

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 525 of 747



OPTIONS 73

11.4 Terminal clamp
Data: Single cables, Cu or Al
Cables 95-300 mm2

MSF type Cu Cable 310
Bolt for connection to busbar M10
Dimensions in mm 33x84x47 mm
Order No. single 9350
Data: Parallel cables, Cu or Al
Cables 2x95-300 mm2

MSF type and Cu Cable 310 to -835
Bolt for connection to busbar M10
Dimensions in mm 35x87x65
Order No. parallel 9351

Fig. 64 The terminal clamp.
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74 TECHNICAL DATA

1 2 . T E C H N I C A L  D A T A

* 2-pole motor

3x200—525 V 50/60 Hz Model MSF-017 MSF-030 MSF-045 MSF-060

Soft starter rating according to AC35a, see 
chapter 4. page 13

5.0-30:50-10 
heavy

3.0-30:50-10 
normal/light

5.0-30:50-10 
heavy

3.0-30:50-10 
normal/light

5.0-30:50-10 
heavy

3.0-30:50-10 
normal/light

5.0-30:50-10 
heavy

3.0-30:50-10 
normal/light

Rated current of soft starter (A) 17 22 30 37 45 60 60 72

Recommended motor size (kW) for 400 V 7.5 11 15 18.5 22 30 30 37

Recommended motor size (kW) for 525 V 11 15 18.5 22 30 37 37 45

Order number: supply voltage (100-240V) 01-1301-01 01-1302-01 01-1303-01 01-1304-01

Order number: supply voltage (380-500V) 01-1301-02 01-1302-02 01-1303-02 01-1304-02

3x200-690V 50/60Hz Model MSF-017 MSF-030 MSF-045 MSF-060

Rated current of soft starter (A) 17 22 30 37 45 60 60 72

Motor power for 690V 15 18.5 22 30 37 55 55 75*

Order number: supply voltage (100-240V) 01-1321-01 01-1322-01 01-1323-01 01-1324-01

Order number: supply voltage (380-500V) 01-1321-02 01-1322-02 01-1323-02 01-1324-02

Electrical Data

Recommended wiring fuse (A) 1) 25/50 32 35/80 50 50/125 80 63/160 100

Semi-conductor fuses, if required 80 A 125 A 160 A 200 A

Power loss at rated motor load (W) 50 70 90 120 140 180 180 215 

Power consumption control card 20 VA 20 VA 25 VA 25 VA

Mechanical Data

Dimensions in mm HxWxD 320x126x260 320x126x260 320x126x260 320x126x260

Mounting position (Vertical/Horizontal) Vertical Vertical Vert. or Horiz. Vert. or Horiz.

Weight (kg) 6.7  6.7  6.9  6.9

Connection busbars Cu, (bolt) 15x4 (M6)  15x4 (M6) 15x4 (M6) 15x4 (M8)

Cooling system Convection Convection Fan Fan

General Electrical Data

Number of fully controlled phases 3

Voltage tolerance control Control +/- 10%

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10%

Recommended fuse for control card (A) Max 10 A

Frequency 50/60 Hz

Frequency tolerance +/- 10%

Relay contacts 3 x 8A, 250 V resistive load, 3A 250VAC inductive (PF=0.4)

Type of protection/insulation

Type of casing protection IP 20

Other General Data

Ambient temperatures

     In operation 0 - 40 °C

     Max. e.g. at 80% IN 50 °C

     In storage (-25) - (+70) °C

Relative air humidity 95%, non-condensing

Max. altitude without derating (See separate: Technical information 151) 1000 m

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor)

EMC, Immunity EN 50082-2

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start
Normal/Light (second column): ramp start

NOTE! Short circuit withstand MSF017-060 5000 rms A when used with K5 or RK5 fuses.
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TECHNICAL DATA 75

* 2-pole motor

3x200—525 V 50/60 Hz Model MSF-075 MSF-085 MSF-110 MSF-145

Soft starter rating according to AC35a, see 
chapter 4. page 13

5.0-30:50-10 
heavy

3.0-30:50-10 
normal/light

5.0-30:50-10 
heavy

3.0-30:50-10 
normal/light

5.0-30:50-10 
heavy

3.0-30:50-10 
normal/light

5.0-30:50-10 
heavy

3.0-30:50-10 
normal/light

Rated current of soft starter (A) 75 85 85 96 110 134 145 156

Recommended motor size (kW) for 400 V 37 45 45 55* 55 75 75

Recommended motor size (kW) for 525 V 45 55 55 75* 75 90 90 110

Order number for supply voltage (100-240 V) 01-1305-01 01-1306-01 01-1307-01 01-1308-01

Order number for supply voltage (380-550 V) 01-1305-02 01-1306-02 01-1307-02 01-1308-02

3x200—690 V 50/60 Hz Model MSF-075 MSF-085 MSF-110 MSF-145

Rated current of soft starter (A) 75 85 85 90 110 134 145 156

Motor power for 690V 55 75 75 90 90 110 132 160*

Order number for supply voltage (100-240 V) 01-1325-01 01-1326-01 01-1327-01 01-1328-01

Order number for supply voltage (380-550 V) 01-1325-02 01-1326-02 01-1327-02 01-1328-02

Electrical Data

Recommended wiring fuse (A) 1) 80/200 100 100/250 125 125/315 180 160/400 200

Semi-conductor fuses, if required 250 A 315 A 350 A 450 A

Power loss at rated motor load (W) 230 260 260 290 330 400 440 470

Power consumption control card 25 VA 25 VA 25 VA 25 VA

Mechanical Data

Dimensions in mm HxWxD 320x126x260 320x126x260 400x176x260 400x176x260

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz.

Weight (kg) 6.9 6.9 12 12

Connection, busbars Cu, (bolt) 15x4 (M8) 15x4 (M8) 20x4 (M10) 20x4 (M10)

Cooling system Fan Fan Fan Fan

General Electrical Data

Number of fully controlled phases 3

Voltage tolerance control Control +/- 10%

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10%

Recommended fuse for control card (A) Max 10 A

Frequency 50/60 Hz

Frequency tolerance +/- 10%

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4)

Type of protection/insulation

Type of casing protection IP 20

Other General Data

Ambient temperatures In operation 0 - 40 °C

     Max. e.g. at 80% IN 50 °C

     In storage (-25) - (+70) °C

Relative air humidity 95%, non-condensing

Max. altitude without derating (See separate: Technical information 151) 1000 m

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, UL508

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor)

EMC, Immunity EN 50082-2

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start
Normal/Light (second column): ramp start

NOTE! Short circuit withstand MSF075-145 10000 rms A when used with K5 or RK5 fuses.
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76 TECHNICAL DATA

* 2-pole motor

3x200—525 V 50/60 Hz Model MSF-170 MSF-210 MSF-250 MSF-310 MSF-370

Soft starter rating according to AC35a, 
see chapter 4. page 13

5.0-30:
50-10
heavy

3.0-30:
50-10 

normal/light

5.0-30:
50-10 
heavy

3.0-30:
50-10 

normal/light

5.0-30:
50-10 
heavy

3.0-30:
50-10 

normal/light

5.0-30:
50-10 
heavy

3.0-30:
50-10 

normal/light

5.0-30:
50-10 
heavy

3.0-30:
50-10 

normal/light

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450

Recommended motor size (kW) for 400 V 90 110 110 132 132 160* 160 200 200 250

Recommended motor size (kW) for 525 V 110 132 132 160 160 200* 200 250 250 315

Order no. for supply voltage (100-240V) 01-1309-11 01-1310-11 01-1311-11 01-1312-01 01-1313-01

Order no. for supply voltage (380-550V) 01-1309-12 01-1310-12 01-1311-12 01-1312-02 01-1313-02

3x200—690 V 50/60 Hz Model MSF-170 MSF-210 MSF-250 MSF-310 MSF-370

Rated current of soft starter (A) 170 210 210 250 250 262 310 370 370 450

Motor power for 690 V 160 200 200 250 250 250 315 355 355 400

Order no. for supply voltage (100-240V) 01-1329-01 01-1330-01 01-1331-01 01-1332-01 01-1333-01

Order no. for supply voltage (380-550V) 01-1329-02 01-1330-02 01-1331-02 01-1332-02 01-1333-02

Electrical Data

Recommended wiring fuse (A) 1) 200/400 200 250/400 315 250/500 315 315/630 400 400/800 500

Semi-conductor fuses, if required 700 A 700 A 700 A 800 A 1000 A

Power loss at rated motor load (W) 510 630 630 750 750 W 930 1100 1100 1535

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA

Mechanical Data

Dimensions mm HxWxD incl. brackets 500x260x260 500x260x260 500x260x260 532x547x278 532x547x278

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz.

Weight (kg) 20 20 20 42 46

Connection, Busbars Al/Cu (bolt) 30x4 (M10) 30x4 (M10) 30x4 (M10) 40x8 (M12) 40x8 (M12)

Cooling system Fan Fan Fan Fan Fan

General Electrical Data

Number of fully controlled phases 3

Voltage tolerance control Control +/- 10%

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10%

Recommended fuse for control card (A) Max 10 A

Frequency 50/60 Hz

Frequency tolerance +/- 10%

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4)

Type of protection/insulation

Type of casing protection IP 20

Other General Data

 Ambient temperatures In operation 0 - 40 °C

     Max. e.g. at 80% IN 50 °C

     In storage (-25) - (+70) °C

Relative air humidity 95%, non-condensing

Max. altitude without derating (See separate: Technical information 151) 1000 m

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1, (UL508, only MSF-170 to MSF-250)

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor)

EMC, Immunity EN 50082-2

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start
Normal/Light (second column): ramp start

NOTE! Short circuit withstand MSF170-250 18000 rms A when used with K5 or RK5 fuses.
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TECHNICAL DATA 77

3x200—525V 50/60Hz Model MSF-450 MSF-570 MSF-710 MSF-835 MSF-1000 MSF-1400

Soft starter rating according to AC35a, 
see chapter 4. page 13

5.0-30:
50-10
heavy

3.0-30:
50-10 

normal/
light

5.0-30:
50-10 
heavy

3.0-30:
50-10 

normal/
light

5.0-30:
50-10 
heavy

3.0-30:
50-10 

normal/
light

5.0-30:
50-10 
heavy

3.0-30:
50-10 

normal/
light

5.0-30:
50-10 
heavy

3.0-30:
50-10 

normal/
light

5.0-30:
50-10 
heavy

3.0-30:
50-10 

normal/
light

Rated current of soft starter (A) 450 549 570 710 710 835 835 960 1000 1125 1400 1650

Recommended motor size (kW) for 400 V 250 315 315 400 400 450 450 560 560 630 800 930

Recommended motor size (kW) for 525 V 315 400 400 500 500 560 600 630 660 710 1000 250

Order no. for supply voltage (100-240V) 01-1341-01 01-1315-01 01-1316-01 01-1317-01 01-1318-01 01-1319-01

Order no. for supply voltage (380-550V) 01-1314-02 01-1315-02 01-1316-02 01-1317-02 01-1318-02 01-1319-02

3x200—690V 50/60Hz Model MSF-450 MSF-570 MSF-710 MSF-835 MSF-1000 MSF-1400

Rated current of soft starter (A) 450 549 570 640 710 835 835 880 1000 1125 1400 1524

Motor power for 690 V 400 560 560 630 710 800 800 1000 1120 1400 1600

Order no. for supply voltage (100-240V) 01-1334-01 01-1335-01 01-1336-01 01-1337-01 01-1338-01 01-1339-01

Order no. for supply voltage (380-550V) 01-1334-02 01-1335-02 01-1336-02 01-1337-02 01-1338-02 01-1339-02

Electrical Data

Recommended wiring fuse (A 1) 500/1 k 630 630/1 k 800 800/1 k 1 k 1 k/1.2 k 1 k 1k/1.4 k 1.2 k 1.4 k/1.8 k 1.8 k

Semi-conductor fuses, if required 1250 A 1250 A 1800 A 2500 A 3200 A 4000 A

Power loss at rated motor load (W) 1400 1730 1700 2100 2100 2500 2500 2875 3000 3375 4200 4950

Power consumption control card 35 VA 35 VA 35 VA 35 VA 35 VA 35 VA

Mechanical Data

Dimensions mm HxWxD incl. brackets 532x547x278 687x640x302 687x640x302 687x640x302 900x875x336 900x875x336

Mounting position (Vertical/Horizontal) Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz. Vert. or Horiz.

Weight (kg) 46 64 78 80 175 175

Connection, Busbars Al (bolt) 40x8 (M12) 40x10 (M12) 40x10 (M12) 40x10 (M12) 75x10 (M12) 75x10 (M12)

Cooling system Fan Fan Fan Fan Fan Fan

General Electrical Data

Number of fully controlled phases 3

Voltage tolerance control Control +/- 10%

Voltage tolerance motor Motor 200-525 +/- 10%/200-690 + 5%, -10%

Recommended fuse for control card (A) Max 10 A

Frequency 50/60 Hz

Frequency tolerance +/- 10%

Relay contacts 8A, 250 V resistive load, 3A, 250 V inductive load (PF=0.4)

Type of protection/insulation

Type of casing protection IP 20 IP00

Other General Data

 Ambient temperatures In operation 0 - 40 °C

     Max. e.g. at 80% IN 50 °C

     In storage (-25) - (+70) °C

Relative air humidity 95%, non-condensing

Max. altitude without derating (See separate: Technical information 151) 1000 m

Norms/Standards, Conform to: IEC 947-4-2, EN 292, EN 60204-1

EMC, Emission EN 50081-2, (EN 50081-1 with bypass contactor)

EMC, Immunity EN 50082-2

1) Recommended wiring fuses for: Heavy (first column): ramp/direct start
Normal/Light (second column): ramp start
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78 TECHNICAL DATA

Semi-conductor fuses
Always use standard commercial fuses to protect the
wiring and prevent short circuiting. To protect the thy-
ristors against short-circuit currents, superfast semicon-
ductor fuses can be used if preferred (e.g. Bussmann
type FWP or similar, see table below). 

The normal guarantee is valid even if superfast 
semiconductor fuses are not used.

Type
FWP Bussmann fuse

A I2t (fuse) x 1000

MSF-017 80 2.4

MSF-030 125 7.3

MSF-045 150 11.7

MSF-060 200 22

MSF-075 250 42.5

MSF-085 300 71.2

MSF-110 350 95.6

MSF-145 450 137

MSF-170B 700 300

MSF-210B 700 300

MSF-250B 800 450

MSF-310 800 450

MSF-370 1000 600

MSF-450 1200 2100

MSF-570 1400 2700

MSF-710 1800 5300

MSF-835 2000

MSF-1000 2500

MSF-1400 3500
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SET-UP MENU LIST 79

1 3 . S E T - U P  M E N U  L I S T

Menu 
number Function/Parameter Range Par.set Factory 

setting Value Page

001 Initial voltage at start 25 - 90% of U 1 - 4 30 page 36

002 Start time ramp 1 1 - 60 sec 1 - 4 10 page 36

003 Step down voltage at stop 100 - 40% U 1 - 4 100 page 36

004 Stop time ramp 1 oFF, 2 - 120 sec 1 - 4 oFF page 36

005 Current 0.0 - 9999 Amp ---------- ------------ page 36

006 Control mode 1, 2, 3 1 - 4 2 page 37

007 Extended functions & metering oFF, on ---------- oFF page 38

008 Extended functions oFF, on ---------- oFF page 38

011 Initial voltage start ramp 2 30 - 90% U 1 - 4 90 page 38

012 Start time ramp 2 oFF, 1 - 60 sec 1 - 4 oFF page 38

013 Step down voltage stop ramp 2 100 - 40% U 1 - 4 40 page 38

014 Stop time ramp 2 oFF, 2 - 120 sec 1 - 4 oFF page 38

016 Initial torque at start 0 - 250% Tn 1 - 4 10 page 39

017 End torque at start 50 - 250% Tn 1 - 4 150 page 39

018 End torque at stop 0-100% Tn 1 - 4 0 page 39

020 Voltage ramp with current limit at start oFF, 150 - 500% In 1 - 4 oFF page 39

021 Current limit at start oFF, 150 - 500% In 1 - 4 oFF page 40

022 Pump control oFF, on 1 - 4 oFF page 40

023 Remote analogue control oFF, 1, 2 1 - 4 oFF page 41

024 Full voltage start D.O.L oFF, on 1 - 4 oFF page 41

025 Torque control oFF, 1, 2 1 - 4 oFF page 42

030 Torque boost active time oFF, 0.1 - 2.0 sec 1 - 4 oFF page 43

031 Torque boost current limit 300 - 700% In 1 - 4 300 page 43

032 Bypass oFF, on 1 - 4 oFF page 43

033 Power Factor Control PFC oFF, on 1 - 4 oFF page 46

034 Brake active time oFF, 1 - 120 sec 1 - 4 oFF page 47

035 Braking strength 100 - 500% 1 - 4 100 page 47

036 Braking methods 1, 2 1 - 4 1 page 47

037 Slow speed torque 10 - 100 1 - 4 10 page 49

038 Slow speed time at start oFF, 1 - 60 sec 1 - 4 oFF page 49

039 Slow speed time at stop oFF, 1 - 60 sec 1 - 4 oFF page 49

040 DC-Brake at slow speed oFF, 1-60 sec 1 - 4 oFF page 49

041 Nominal motor voltage 200 - 700 V 1 - 4 400 page 50

042 Nominal motor current 25-150% Insoft in 
Amp 1 - 4 Insoft in Amp page 50

043 Nominal motor power 25 - 300% of Pnsoft in 
kW 1 - 4 Pnsoft in kW page 50

044 Nominal speed 500 - 3600 rpm 1 - 4 Nnsoft in rpm page 50

045 Nominal power factor 0.50 - 1.00 1 - 4 0.86 page 50

046 Nominal frequency 50, 60 Hz ------------ 50 page 50
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80 SET-UP MENU LIST

051 Programmable relay K1 1, 2, 3, (4), 5 1 page 51

052 Programmable relay K2 1, 2, 3, 4, 5 ----------- 2 page 51

054 Analogue output oFF, 1, 2 1 - 4 oFF page 52

055 Analogue output value 1, 2, 3 1 - 4 1 page 52

056 Scaling analogue output 5 - 150% 1 - 4 100 page 52

057 Digital input selection oFF, 1, 2, 3, 4 1 - 4 oFF page 53

058 Digital input pulses 1-100 1 - 4 1 page 53

061 Parameter set 0, 1, 2, 3, 4 ------------- 1 page 54

071 Motor PTC input no, YES ------------- no page 55

072 Internal motor thermal protection class oFF, 2 - 40 sec ------------ 10 page 55

073 Used thermal capacity 0 - 150% ------------- ------------ page 55

074 Starts per hour limitation oFF, 1 - 99/hour 1 - 4 oFF page 55

075 Locked rotor alarm oFF, 1.0 - 10.0 sec 1 - 4 oFF page 55

081 Voltage unbalance alarm 2 - 25% Un 1 - 4 10 page 56

082 Response delay voltage unbalance alarm oFF, 1 - 60 sec 1 - 4 oFF page 56

083 Over voltage alarm 100 - 150% Un 1 - 4 115 page 56

084 Response delay over voltage alarm oFF, 1 - 60 sec 1 - 4 oFF page 56

085 Under voltage alarm 75 - 100% Un 1 - 4 85 page 57

086 Response delay under voltage alarm oFF, 1 - 60 sec 1 - 4 oFF page 57

087 Phase sequence L123, L321 ------------ ------------ page 57

088 Phase reversal alarm oFF, on ------------ oFF page 57

089 Auto set power limits no, YES ------------ no page 57

090 Output shaft power 0.0 - 200.0% Pn ------------ ------------- page 57

091 Start delay power limits 1 - 250 sec 1 - 4 10 page 58

092 Max power alarm limit 5 - 200% Pn 1 - 4 115 page 58

093 Max alarm response delay oFF, 0.1 - 25.0 sec 1 - 4 oFF page 58

094 Max power pre-alarm limit 5 - 200% Pn 1 - 4 110 page 58

095 Max pre-alarm response delay oFF, 0.1 - 25.0 sec 1 - 4 oFF page 58

096 Min pre-alarm power limit 5 - 200% Pn 1 - 4 90 page 58

097 Min pre-alarm response delay oFF, 0.1 - 25.0 sec 1 - 4 oFF page 59

098 Min power alarm limit 5 - 200%Pn 1 - 4 85 page 59

099 Min alarm response delay oFF, 0.1 - 25.0 sec 1 - 4 oFF page 59

101 Run at single phase input failure no, YES 1 - 4 no page 61

102 Run at current limit time-out no, YES 1 - 4 no page 61

103 Jog forward enable oFF, on 1 - 4 oFF page 61

104 Jog reverse enable oFF, on 1 - 4 oFF page 61

105 Automatic return menu oFF, 1-999 ------------ oFF page 62

111 Serial comm. unit address 1 - 247 ------------- 1 page 62

112 Serial comm. baudrate 2.4 - 38.4 kBaud ------------- 9.6 page 62

Menu 
number Function/Parameter Range Par.set Factory 

setting Value Page
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Explanation of units:
U Input line voltage
Un Nominal motor voltage.
 In Nominal motor current.
 Pn Nominal motor power.
 Nn Nominal motor speed.
 Tn Nominal shaft torque.
 Insoft Nominal current soft starter.
 Pnsoft Nominal power soft starter.
 Nnsoft Nominal speed soft starter.

Calculation shaft torque

NOTE! The six main functions for motor control, menus 
020—025, can only be selected one at a time.

113 Serial comm. parity 0, 1 ------------- 0 page 62

114 Serial comm. contact broken oFF, 1, 2 ------------- 1 page 62

199 Reset to factory settings no, YES ------------- no page 63

201 Current 0.0 - 9999 Amp ------------- ----------- page 63

202 Line main voltage 0 - 720 V ------------- ----------- page 63

203 Output shaft power -9999 - 9999 kW ------------- ----------- page 63

204 Power factor 0.00 - 1.00 ------------- ----------- page 63

205 Power consumption 0.000 - 2000 MWh ------------- ----------- page 63

206 Reset power consumption no, YES ------------- no page 64

207 Shaft torque -9999 - 9999 Nm ------------- ------------ page 64

208 Operation time Hours ------------- ------------ page 64

211 Current phase L1 0.0 - 9999 Amp ------------- ------------ page 64

212 Current phase L2 0.0 - 9999 Amp ------------- ------------ page 64

213 Current phase L3 0.0 - 9999 Amp ------------- ------------ page 64

214 Line main voltage L1 - L2 0 - 720 V ------------- ------------ page 64

215 Line main voltage L1 - L3 0 - 720 V ------------- ------------ page 64

216 Line main voltage L2 - L3 0 - 720 V ------------- ------------ page 64

221 Locked keyboard info no, YES ------------- no page 65

901 Alarm list, Latest error F1 - F16 ------------- --------------- page 65

902 -915 Alarm list, Older error in chronological order F1 - F16 ------------- --------------- page 65

Menu 
number Function/Parameter Range Par.set Factory 

setting Value Page

Tn
Pn

Nn
60
-------x2π
� �
� �
-----------------------=
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82 INDEX

1 4 . I N D E X

Numerics
2-wire start/stop ............................ 37
3-wire start/stop ............................ 37

A
Above max power limit ................. 67
Alarm category .............................. 67
Alarm list ....................................... 65
Alarm reset .................................... 23
Ambient temperatures . 10, 20, 74, 75, 
77
analogue control ............................ 32
Analogue input ........................ 32, 41
Analogue output ...................... 32, 52
Analogue output gain ..................... 52
Analogue output value ................... 52
Auto set power limits ..................... 57
automatic reset ............................... 37
Automatic return menu ................. 62

B
Basic parameter setting ................... 10
Below min power limit .................. 67
Brake method ................................ 47
Braking Strenght ............................ 47
Braking time .................................. 46
Busbars .................................... 25, 26
Bypass ............................................ 43
Bypass contactor ............................ 44

C
Cabinet .......................................... 24
Checklist ........................................ 10
Clickson thermistor ........................ 32
Combination matrix ...................... 19
Complaint .......................................7
Confirm setting .............................. 23
Connections ............................ 28, 32
Control mode .......................... 23, 37
Control voltage .............................. 32
control voltage ............................... 33
Control voltage connection ..... 28, 31
Cooling fins ................................... 24
cos phi ........................................... 50
Current .......................................... 63
Current in phase L1 ....................... 64
Current in phase L2 ....................... 64
Current in phase L3 ....................... 64
Current limit ................................. 39
Current limit time-out ................... 61
Current transformer ....................... 45

D
D.O.L start .................................... 41
DC-brake ...................................... 46
DC-Brake at slow speed ................. 49
Decrease value ............................... 23
Decrease value of setting ................ 23

Device connections .................. 28, 31
different operation situation ........... 22
Digital inputs ................................. 32
Dimension ............................... 25, 74
DIN VDE 0100 ............................. 24
Direct On Line start ....................... 41
Dismantling ..................................... 2
Display next window ..................... 23
Display previous window ............... 23
Dual voltage ramp .......................... 38

E
Electrical characteristic ................... 32
Electrical Data .............. 74, 75, 76, 77
EMC ........................... 74, 75, 76, 77
Emergency ......................................2
End torque .................................... 39

F
Factory settings .............................. 63
Features ........................................... 9
Forward/reverse ............................ 34
Free circulation of air ..................... 24
frequency ....................................... 50
Frequency inverter ......................... 20
Front cover .................................... 21
Full speed not reached ................... 67
Full voltage .................................... 51
Full voltage start ............................. 41
Function ........................................ 79

G
General Data .................................. 74
General description ........................ 21

H
Heat dissipation ............................. 20
High ambient temperatures ............ 43

I
Increase value ................................ 23
Increase value of setting ................. 23
Initial torque .................................. 39
Initial voltage at start ramp 1 .......... 36
Initial voltage at start ramp 2 .......... 38
INSPECTION AT DELIVERY .....7
Installation ..................................... 24
Insulation test ................................. 20

J
JOG Forward ........................... 23, 61
JOG fwd/rev ................................. 23
JOG Reverse ........................... 23, 61
Jumper J1 ...................................... 41
Jumper J2 ...................................... 52

K
Keyboard ....................................... 23

Keyboard lock ......................... 23, 65
keys ............................................... 23

L
LED display ................................... 22
Live circuit components ................. 24
Load monitor ................................. 57
Locked rotor .................................. 67
Low load ....................................... 20

M
Main functions ............................... 81
Mains contactor ............................. 10
Mains supply ............................ 28, 31
Mains voltage ................................ 10
MAINTENANCE ........................ 71
Matrix ........................................... 19
Max power alarm limit .................. 58
Max power pre-alarm limit ............ 58
Max pre-alarm response delay ........ 58
Mechanical Data ...........74, 75, 76, 77
Menu

001 ......................................... 36
002 ................................... 11, 36
003 ......................................... 36
004 ................................... 11, 36
005 ................................... 12, 36
006 ................................... 12, 37
007 ......................................... 38
008 ......................................... 38
011 ......................................... 38
012 ......................................... 38
013 ......................................... 38
014 ......................................... 38
016 ......................................... 39
017 ......................................... 39
020 ......................................... 39
021 ......................................... 40
022 ......................................... 40
023 ......................................... 41
024 ......................................... 41
025 ......................................... 42
030 ......................................... 43
031 ......................................... 43
032 ......................................... 43
033 ......................................... 46
034 ......................................... 46
035 ......................................... 47
036 ......................................... 47
037 ......................................... 48
038 ......................................... 49
039 ......................................... 49
040 ......................................... 49
041 ................................... 11, 50
042 ......................................... 50
043 ................................... 11, 50
044 ................................... 11, 50
045 ................................... 11, 50
046 ................................... 11, 50
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051 ......................................... 51
052 ......................................... 51
054 ......................................... 52
055 ......................................... 52
056 ......................................... 52
057 ......................................... 53
058 ......................................... 53
061 ......................................... 54
071 ......................................... 55
072 ......................................... 55
073 ......................................... 56
074 ......................................... 56
075 ......................................... 56
081 ......................................... 56
082 ......................................... 56
083 ......................................... 56
084 ......................................... 56
085 ......................................... 57
086 ......................................... 57
087 ......................................... 57
088 ......................................... 57
089 ......................................... 57
090 ......................................... 57
091 ......................................... 58
092 ......................................... 58
093 ......................................... 58
094 ......................................... 58
095 ......................................... 58
096 ......................................... 59
097 ......................................... 59
098 ......................................... 59
099 ......................................... 59
101 ......................................... 61
102 ......................................... 61
103 ......................................... 61
104 ......................................... 61
105 ......................................... 62
199 ......................................... 63
201 ......................................... 63
202 ......................................... 63
203 ......................................... 63
204 ......................................... 63
205 ......................................... 63
206 ......................................... 64
207 ......................................... 64
208 ......................................... 64
211 ......................................... 64
212 ......................................... 64
213 ......................................... 64
214 ......................................... 64
215 ......................................... 64
216 ......................................... 64
221 ................................... 23, 65
901 ......................................... 65
RMS current read-out ............ 12

Menu expansion ............................ 38
Menu Structure ............................. 22
Min alarm response delay ............... 59
Min power alarm limit ................... 59
Min power pre-alarm limit ............. 59
Min pre-alarm response delay ......... 59
Minimum free space ................ 24, 25
Motor ............................................ 31

Motor current ................................ 50
Motor data ..................................... 50
Motor power ................................. 50
Motor power supply ................ 28, 31
Motor protection, overload ...... 55, 67
Motor shaft torque ......................... 64
Motor speed .................................. 50
Motor terminal open ..................... 67
Motor voltage ................................ 50
MOUNTING ............................... 24
MOUNTING/WIRING .............. 24

N
Next .............................................. 23
Nominal frequency ........................ 11
Nominal motor cos phi .................. 11
Nominal motor current ................. 11
Nominal motor power ................... 11
Nominal motor speed .................... 11
Norms/Standards ......... 74, 75, 76, 77
NTC thermistor ............................ 32

O
Open thyristor ............................... 67
Operation ...................................... 51
Operation time ........................ 63, 64
Operation/Set-up .......................... 23
Operator panel ............................... 21
Output motor shaftpower .............. 63
Output shaftpower ................... 57, 63
Over voltage ............................ 56, 67

P
Parallel ........................................... 20
Parallel cables ................................. 73
Parameter ...................................... 79
Parameter Set ........................... 32, 54
PFC ............................................... 46
Phase compensation capacitor ........ 20
Phase input failure .......................... 67
Phase loss ....................................... 61
Phase reversal alarm ....................... 67
Phase sequence .............................. 57
Pole-changing contactor ................ 20
Potentiometer ................................ 32
Power consumption ....................... 63
Power factor .................................. 63
Power Factor Control .................... 46
Power loss ..................................... 10
PPU unit ....................................... 21
Pre-alarm ................................. 51, 58
Prevent damage to the thyristors .... 24
Previous ......................................... 23
Programmable relay ....................... 51
Programming and presentation unit
(PPU) ............................................ 21
protection/insulation ... 74, 75, 76, 77
Protective earth ....................... 28, 31
PTC .............................................. 55
PTC Thermistor input ................... 32
Pump control ................................. 40

Q
Quick Set-up ................................. 10

R
Rating plate ................................... 10
Recyclable material .......................... 2
Regular maintenance ..................... 71
Relay K1 ................................. 32, 51
Relay K2 ....................................... 32
Relay K3 ....................................... 32
Remote ......................................... 23
Reset ............................................. 23
reset ............................................... 66
Response delay max alarm ............. 58
RMS current ........................... 36, 63
RMS main voltage ......................... 63
Rotating loads ............................... 20
Running motors ............................ 20
Running-LED ............................... 22

S
Safety ........................................... 2, 6
Safety measures .............................. 10
Scrapping ......................................... 2
Selection of control mode .............. 12
Semiconductor fuses ................ 33, 78
Serial comm. .................................. 23
Serial communication broken ........ 67
Shaftpower .............................. 57, 63
Shielded motor cable ..................... 20
Shorted thyristor ............................ 67
Simple soft start and soft stop ......... 10
Slip ring motors ............................. 20
Slow blow fuses ............................. 33
Slow speed time at start .................. 49
Slow speed time at stop .................. 49
Slow speed torque ......................... 48
Small motor ................................... 20
Softbrake ....................................... 51
Softstart overheated ........................ 67
Spare parts ....................................... 2
standard commercial fuses .............. 78
Standard wiring ....................... 10, 33
Standards ......................................... 6
Start command .............................. 22
Start delay power limits .................. 58
Start ramp 1 ................................... 36
Start ramp 2 ................................... 38
Start the motor .............................. 12
Start time ramp 1 ........................... 11
Start/Stop ................................ 12, 23
Start/stop combination .................. 19
Start/stop/reset from keyboard ...... 12
Start/stop-LED .............................. 22
Starting .......................................... 12
STARTING/OPERATING ......... 79
Starts per hour ............................... 67
Starts per hour limitation ............... 56
Step down voltage in stop ramp 2 .. 38
Step down voltage stop ramp 1 ...... 36
Stop command .............................. 22
Stop ramp 1 ................................... 36
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Stop ramp time 2 ........................... 38
Stop time ramp 1 ........................... 11
storage .............................................7
Supply voltage ......................... 32, 74
switch ..............................................2
Switch the device off .......................2
Switch-off procedures ......................2

T
TECHNICAL DATA ................... 74
Terminal ........................................ 32
Terminal clamp .............................. 78
Terminals ....................................... 32
Thermal capacity ........................... 56
Thermal protection ........................ 55
Tightening torque .......................... 25
Torque boost active time ............... 43
Torque boost current limit ............. 43
Torque booster .............................. 43
Torque control .............................. 42
Trained personnel ...................... 2, 10
Transport .........................................7
TROUBLESHOOTING .............. 68
Two speed motor .......................... 20

U
Under voltage .......................... 57, 67
Unpacking .......................................7

V
VIEW OPERATION ................... 63
Voltage .......................................... 63
Voltage unbalance .................... 56, 67

W
Weight .......................................... 74
Wiring circuit ................................ 33
Wiring example ............................. 34
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R E P R E S E N T A T I O N

ADL Co.
P.O. Box 47  
12 50 40 MOSCOW
Russia
Tel. 00007- 095268 7423
Fax 00007- 095268 0348
rouslan@adlserv.aha.ru

AUTOMATECH Sp.zo.o
ul. Ry´zowa 84
PL-02482 OPACZ-KOLONIA 
Poland
Tel. 0048- 22-723 06 62
Fax 0048- 22-723 06 06
b.kolodziejczyk@automatech.it.pl

Elimko
8. Cadde 68. Sokak Nr. 16
06510 Emek-ANKARA
Turkey
Tel. 0090 - 312 212 64 50 
Fax 0090 - 312 212 41 43

Elpro Drive , S. R. O.
ul. Miru 3
CZ 73961 TRINEC
Tjeckien Republic
Tel. 00420W 659434661
Fax 00420W 659325864
agorgol@elprocz.cz

Emotron AB
Box 222 25
SE-250 24 HELSINGBORG
Sweden
Tel. +46 42 169900
Fax +46 42 169949
info@emotron.com

Emotron Antriebssysteme GmbH
Goethestrasse 6
38855 WERNIGERODE
Germany
Tel. 0049- 3943 92050
Fax 0049- 3943 92055
info@emotron-as.de

Emotron B.V.
P.O. Box 132
5531 NX BLADEL
Holland
Tel. 0031- 497 389222
Fax 0031- 497 386275
info@emotron.nl

Emotron Drives (UK) Ltd
Spaces Business Centre
Radway Green Park
Alsager
Cheshire
CW2 5PR
Great Britain
Tel. 0044- 1270 879440
Fax 0044- 1270 886119
trevor@emotron.freeserve.co.uk 

Emotron El-Fi SA
Aribau 229
ES-08021 BARCELONA
Spain
Tel. 0034- 93 209 14 99
Fax 0034- 93 209 12 45
emotron@emotron.es

Emotron Inc
3440 Granite Circle
TOLEDO, OH 43617 
USA
Tel. 001- (419) 841-7774
Fax 001- (419) 843-5816
paul.hackett@usa-emotron.com

Emsby
27 Rodwell Street
QUE - 4108 ARCHERFIELD 
Australia
Tel. 0061- 7 3274 2566
Fax 0061- 7 3274 2387
dkirkegaard@emsby.com

Esquire Engineering sdn bhd
13, Jln Jurutera U1/23, Seksyen U1
Hicom-Glenmarie Industrial Park
40000 Shah Alam SELANGOR
Malaysia
Tel. 0060- 3 519 1958
Fax 0060- 3 519 1960 
barry_h@tm.net.my

HEDTEC OY
P.O.B 110
SF-00201 HELSINGFORS
Finland
Tel. 00358- 9 682881
Fax 00358- 9 674918
kaj.nyberg@hedengren.fi

Ingeniör Ivar Pettersen ASPostboks 
166
N-3001 DRAMMEN
Norway
Tel. 0047- 32 21 21 21
Fax 0047- 32 21 21 99
lars.hennum@pettersen.no

K.K. El-Fi
2-18-4 Hagoromocho
1900021 Tachakawa
J- TOKYO
Japan
Tel. 0081- 42 528 8820
Fax 0081- 42 528 8821
sato.hiroyuki@el-fi.co.jp

MAS for Eng. & Trad
From Tahreer St
12, a-Abee Ema´ma St.
DOKKI GIZA
Egypt
Tel. 0020- 2 3357947
Fax 0020- 2 3357948

Mohamad Eid Kari
Marjeh -square, 
Euphorat st. Dagestani
Bld. 1st. Fl. POB 31203
DAMASKUS
Syria
Tel. 00963- 11 222 3867
Fax 00963- 11 224 5425

Pardis International
Golbarg W. Kerman
S. Rahmati E. No.202
TEHERAN
Iran
Tel. 0098- 21 7838571
Fax 0098- 21 7838571
mehraban@irtp.com

Saftronics (PTY) LTD
27 Heronmere Road
P O Box 38045
2016 BOOYSENS
South Africa
Tel. 0027- 11 434 1345
Fax 0027- 11 434 1359
rann@pixie.co.za

TENSON Engineering Ltd
Room 908, Nan Fung Commercial 
Center
19 LAM LOK St
KOWLOON BAY
Hong Kong
Tel. +852 2758 0878
Fax +852 2759 5335
sammy@tenson.com.hk

WELLFORD CHILE S.A.
ENCALA 103645
Madrid No 1602 - Santiago
SANTIAGO
Chile
Tel. 0056- 2 556 26 55
Fax 0056- 2 556 35 28
encala@hotmail.com

Voltampere s.a.
2nd klm Lagada-Redina
GR-57200 THESSALONIKI
Greece
Tel. 0030- 394 26188
Fax 0030- 394 26189
automation@voltampere.gr

www.emotron.com
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Phoenix Contact Pty. Ltd. Page 1 / 6
http://www.phoenixcontact.com.au Jun 9, 2010

Extract from the online
catalog

 

UK 5-HESI
Order No.: 3004100

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=3004100

 

 
Fuse terminal block for cartridge fuse insert, cross section: 0.2 - 4
mm², AWG: 26 - 10, width: 8.2 mm, color: black

 

Commercial data

EAN 4017918090623

sales group A040

Pack 50 pcs.

Customs tariff 85363010

Weight/Piece 0.018195 KG

Catalog page information Page 370 (CL-2009)

Product notes

WEEE/RoHS-compliant since:
01/01/2003

http://
www.download.phoenixcontact.com
Please note that the data given
here has been taken from the
online catalog. For comprehensive
information and data, please refer
to the user documentation. The
General Terms and Conditions of
Use apply to Internet downloads.

Technical data

General

Number of levels 1

Number of connections 2

Color black

Insulating material PA

Inflammability class acc. to UL 94 V2
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http://www.phoenixcontact.com.au Jun 9, 2010

Dimensions

Width 8.2 mm

Length 72.5 mm

Height NS 35/7,5 56.5 mm

Height NS 35/15 64 mm

Height NS 32 61.5 mm

Technical data

Fuse G / 5 x 20 / 5 x 25 / 5 x 30

Fuse type Glass

Rated surge voltage 6 kV

Pollution degree 3

Surge voltage category III

Insulating material group I

Connection in acc. with standard IEC 60947-7-3

Nominal current IN 6.3 A

Nominal voltage UN 500 V (As a fuse terminal block)

Connection data

Conductor cross section solid min. 0.2 mm²

Conductor cross section solid max. 4 mm²

Conductor cross section stranded min. 0.2 mm²

Conductor cross section stranded max. 4 mm²

Conductor cross section AWG/kcmil min. 24

Conductor cross section AWG/kcmil max 12

Conductor cross section stranded, with ferrule
without plastic sleeve min.

0.25 mm²

Conductor cross section stranded, with ferrule
without plastic sleeve max.

4 mm²

Conductor cross section stranded, with ferrule
with plastic sleeve min.

0.25 mm²

Conductor cross section stranded, with ferrule
with plastic sleeve max.

4 mm²

2 conductors with same cross section, solid min. 0.2 mm²

2 conductors with same cross section, solid max. 1.5 mm²

2 conductors with same cross section, stranded
min.

0.2 mm²

2 conductors with same cross section, stranded
max.

1.5 mm²
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2 conductors with same cross section, stranded,
ferrules without plastic sleeve, min.

0.25 mm²

2 conductors with same cross section, stranded,
ferrules without plastic sleeve, max.

1.5 mm²

2 conductors with same cross section, stranded,
TWIN ferrules with plastic sleeve, min.

0.5 mm²

2 conductors with same cross section, stranded,
TWIN ferrules with plastic sleeve, max.

1.5 mm²

Cross-section with insertion bridge, solid max. 4 mm²

Cross-section with insertion bridge, stranded max. 4 mm²

Type of connection Screw connection

Stripping length 8 mm

Internal cylindrical gage A4

Screw thread M3

Tightening torque, min 0.5 Nm

Tightening torque max 0.8 Nm

Certificates / Approvals

   

Certification ABS, BV, CSA, GL, GOST, LR, PRS, RS, UL

CSA

Nominal voltage UN 600 V

Nominal current IN 6.3 A

AWG/kcmil 28-10

UL

Nominal voltage UN 600 V

Nominal current IN 12 A

AWG/kcmil 26-10
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Accessories

Item Designation Description

Assembly

3022218 CLIPFIX 35 Snap-on end bracket, for 35 mm NS 35/7.5 or NS 35/15 DIN
rail, can be fitted with Zack strip ZB 8 and ZB 8/27, terminal strip
marker KLM 2 and KLM, width: 9.5 mm, color: gray

1201442 E/UK End clamp, for assembly on NS 32 or NS 35/7,5 DIN rail

1201028 NS 32 AL UNPERF 2000MM G rail 32 mm (NS 32)

1201280 NS 32 CU/120QMM UNPERF
2000MM

G-profile DIN rail, deep-drawn, material: Copper, unperforated,
height 15 mm, width 32 mm, length 2 m

1201358 NS 32 CU/35QMM UNPERF
2000MM

G-profile DIN rail, material: Copper, unperforated, height 15 mm,
width 32 mm, length 2 m

1201002 NS 32 PERF 2000MM G-profile DIN rail, material: Steel, perforated, height 15 mm, width
32 mm, length 2 m

1201015 NS 32 UNPERF 2000MM G-profile DIN rail, material: Steel, unperforated, height 15 mm,
width 32 mm, length 2 m

0801762 NS 35/ 7,5 CU UNPERF
2000MM

DIN rail, material: Copper, unperforated, height 7.5 mm, width 35
mm, length: 2 m

0801733 NS 35/ 7,5 PERF 2000MM DIN rail, material: Steel, galvanized and passivated with a thick
layer, perforated, height 7.5 mm, width 35 mm, length: 2 m

0801681 NS 35/ 7,5 UNPERF 2000MM DIN rail, material: Steel, unperforated, height 7.5 mm, width 35
mm, length: 2 m

1201756 NS 35/15 AL UNPERF 2000MM DIN rail, deep-drawn, high profile, unperforated, 1.5 mm thick,
material: Aluminum, height 15 mm, width 35 mm, length 2 m

1201895 NS 35/15 CU UNPERF 2000MM DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15
mm, width 35 mm, length: 2 m

1201730 NS 35/15 PERF 2000MM DIN rail, material: Steel, perforated, height 15 mm, width 35 mm,
length: 2 m

1201714 NS 35/15 UNPERF 2000MM DIN rail, material: Steel, unperforated, height 15 mm, width 35
mm, length: 2 m

1201798 NS 35/15-2,3 UNPERF 2000MM DIN rail, material: Steel, unperforated, 2.3 mm thick, height 15
mm, width 35 mm, length: 2 m

3004207 VS Connection pin, Length: 1000 mm, Color: white

Bridges

3118151 EBS 2- 8 Insertion bridge, Number of positions: 2, Color: gray

3118148 EBS 3- 8 Insertion bridge, Number of positions: 3, Color: gray

3118135 EBS 10- 8 Insertion bridge, Number of positions: 10, Color: gray

Marking

1007235 SBS 8:UNBEDRUCKT Marker cards for modular terminal blocks, color: white
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1050512 ZB 8:SO/CMS Zack strip, 10-section, divisible, special printing, marking
according to customer requirements

Tools

1205053 SZS 0,6X3,5 Screwdriver, bladed, matches all screw terminal blocks up to 4.0
mm² connection cross section, blade: 0.6 x 3.5 mm, without VDE
approval

Diagrams/Drawings

Circuit diagram

1 = fixed bridge
2 = insertion bridge
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Address

Phoenix Contact Pty. Ltd.
130-140 Parraweena Road
Miranda NSW 2228, AUS-Taren Point 2229 ,Australia
Phone +61/2/9524-4455
Fax +61/2/9525-2888
http://www.phoenixcontact.com.au
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Extract from the online
catalog

 

UK 5-MTK-P/P
Order No.: 3004032

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=3004032

 

 
Disconnect and test disconnect terminal block, Connection
type: Screw connection, Cross section:  0.2 mm² - 6 mm²,
AWG: 24 - 10, Nominal current: 16 A, Nominal voltage: 500 V,
Length: 51 mm, Width: 6.2 mm, Color: gray, Assembly: NS 35/7,5, NS
35/15, NS 32

 

Commercial data

EAN 4017918090579

sales group A030

Pack 50 pcs.

Customs tariff 85369010

Weight/Piece 0.01325 KG

Catalog page information Page 381 (CL-2009)

Product notes

WEEE/RoHS-compliant since:
01/01/2003

http://
www.download.phoenixcontact.com
Please note that the data given
here has been taken from the
online catalog. For comprehensive
information and data, please refer
to the user documentation. The
General Terms and Conditions of
Use apply to Internet downloads.

Technical data

General

Number of levels 1

Number of connections 2

Color gray
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Insulating material PA

Inflammability class acc. to UL 94 V0

Dimensions

Width 6.2 mm

Length 51 mm

Height NS 35/7,5 58.5 mm

Height NS 35/15 66 mm

Height NS 32 63.5 mm

Technical data

Maximum load current 16 A (with 4 mm² conductor cross section)

Rated surge voltage 6 kV

Pollution degree 3

Surge voltage category III

Insulating material group I

Connection in acc. with standard IEC 60947-7-1

Nominal current IN 16 A

Nominal voltage UN 500 V

Connection data

Conductor cross section solid min. 0.2 mm²

Conductor cross section solid max. 6 mm²

Conductor cross section stranded min. 0.2 mm²

Conductor cross section stranded max. 4 mm²

Conductor cross section AWG/kcmil min. 24

Conductor cross section AWG/kcmil max 10

Conductor cross section stranded, with ferrule
without plastic sleeve min.

0.25 mm²

Conductor cross section stranded, with ferrule
without plastic sleeve max.

4 mm²

Conductor cross section stranded, with ferrule
with plastic sleeve min.

0.25 mm²

Conductor cross section stranded, with ferrule
with plastic sleeve max.

2.5 mm²

2 conductors with same cross section, solid min. 0.2 mm²

2 conductors with same cross section, solid max. 1.5 mm²

2 conductors with same cross section, stranded
min.

0.2 mm²
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2 conductors with same cross section, stranded
max.

1.5 mm²

2 conductors with same cross section, stranded,
ferrules without plastic sleeve, min.

0.25 mm²

2 conductors with same cross section, stranded,
ferrules without plastic sleeve, max.

1.5 mm²

2 conductors with same cross section, stranded,
TWIN ferrules with plastic sleeve, min.

0.5 mm²

2 conductors with same cross section, stranded,
TWIN ferrules with plastic sleeve, max.

2.5 mm²

Cross-section with insertion bridge, solid max. 4 mm²

Cross-section with insertion bridge, stranded max. 4 mm²

Type of connection Screw connection

Stripping length 8 mm

Internal cylindrical gage A3

Screw thread M3

Tightening torque, min 0.5 Nm

Tightening torque max 0.6 Nm

Certificates / Approvals

  

Certification CSA, CUL, GOST, PRS, UL

CSA

Nominal voltage UN 300 V

Nominal current IN 15 A

AWG/kcmil 18-10

CUL

Nominal voltage UN 600 V

Nominal current IN 15 A

AWG/kcmil 22-12

UL

Nominal voltage UN 600 V

Nominal current IN 15 A

AWG/kcmil 22-12

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 549 of 747



UK 5-MTK-P/P Order No.: 3004032
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=3004032

Phoenix Contact Pty. Ltd. Page 4 / 6
http://www.phoenixcontact.com.au Jun 9, 2010

Accessories

Item Designation Description

Assembly

3004210 ATP-UK 5-MTK Partition plate, Length: 60 mm, Width: 2 mm, Height: 63.5 mm,
Color: gray

3022218 CLIPFIX 35 Snap-on end bracket, for 35 mm NS 35/7.5 or NS 35/15 DIN
rail, can be fitted with Zack strip ZB 8 and ZB 8/27, terminal strip
marker KLM 2 and KLM, width: 9.5 mm, color: gray

1201442 E/UK End clamp, for assembly on NS 32 or NS 35/7,5 DIN rail

1201028 NS 32 AL UNPERF 2000MM G rail 32 mm (NS 32)

1201280 NS 32 CU/120QMM UNPERF
2000MM

G-profile DIN rail, deep-drawn, material: Copper, unperforated,
height 15 mm, width 32 mm, length 2 m

1201358 NS 32 CU/35QMM UNPERF
2000MM

G-profile DIN rail, material: Copper, unperforated, height 15 mm,
width 32 mm, length 2 m

1201002 NS 32 PERF 2000MM G-profile DIN rail, material: Steel, perforated, height 15 mm, width
32 mm, length 2 m

1201015 NS 32 UNPERF 2000MM G-profile DIN rail, material: Steel, unperforated, height 15 mm,
width 32 mm, length 2 m

0801762 NS 35/ 7,5 CU UNPERF
2000MM

DIN rail, material: Copper, unperforated, height 7.5 mm, width 35
mm, length: 2 m

0801733 NS 35/ 7,5 PERF 2000MM DIN rail, material: Steel, galvanized and passivated with a thick
layer, perforated, height 7.5 mm, width 35 mm, length: 2 m

0801681 NS 35/ 7,5 UNPERF 2000MM DIN rail, material: Steel, unperforated, height 7.5 mm, width 35
mm, length: 2 m

1201756 NS 35/15 AL UNPERF 2000MM DIN rail, deep-drawn, high profile, unperforated, 1.5 mm thick,
material: Aluminum, height 15 mm, width 35 mm, length 2 m

1201895 NS 35/15 CU UNPERF 2000MM DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15
mm, width 35 mm, length: 2 m

1201730 NS 35/15 PERF 2000MM DIN rail, material: Steel, perforated, height 15 mm, width 35 mm,
length: 2 m

1201714 NS 35/15 UNPERF 2000MM DIN rail, material: Steel, unperforated, height 15 mm, width 35
mm, length: 2 m

1201798 NS 35/15-2,3 UNPERF 2000MM DIN rail, material: Steel, unperforated, 2.3 mm thick, height 15
mm, width 35 mm, length: 2 m

Bridges

0201155 EB 2- 6 Insertion bridge, Number of positions: 2, Color: gray

0201142 EB 3- 6 Insertion bridge, Number of positions: 3, Color: gray

0201139 EB 10- 6 Insertion bridge, Number of positions: 10, Color: gray
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Marking

1007222 SBS 6:UNBEDRUCKT Marker cards for modular terminal blocks, color: white

1050499 ZB 6:SO/CMS Zack strip, 10-section, divisible, special printing, marking
according to customer requirements

Tools

1205121 SZG 0,6X3,5 Screwdriver, bladed. with stepped blade, matches all screw
terminal blocks with 2.3 mm diameter test socket screws and test
plug sockets, blade width: 3.5 mm

Diagrams/Drawings

Circuit diagram
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Address

Phoenix Contact Pty. Ltd.
130-140 Parraweena Road
Miranda NSW 2228, AUS-Taren Point 2229 ,Australia
Phone +61/2/9524-4455
Fax +61/2/9525-2888
http://www.phoenixcontact.com.au
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Extract from the online
catalog

 

USLKG 5
Order No.: 0441504

http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=0441504

 

 
Ground modular terminal block, Type of connection: Screw
connection, Screw connection, Cross section: 0.2 mm² - 6 mm²,
AWG 24 - 10, Width: 6.2 mm, Color: green-yellow, Mounting type: NS
35/7,5, NS 35/15, NS 32

 

Commercial data

EAN 4017918002190

sales group A020

Pack 50 pcs.

Customs tariff 85369010

Weight/Piece 0.020842 KG

Catalog page information Page 347 (CL-2009)

Product notes

WEEE/RoHS-compliant since:
01/15/2005

http://
www.download.phoenixcontact.com
Please note that the data given
here has been taken from the
online catalog. For comprehensive
information and data, please refer
to the user documentation. The
General Terms and Conditions of
Use apply to Internet downloads.

Technical data

General

Note When aligning with a feed-through terminal block with the same
shape, an end cover must be interposed with insulation voltages
of > 690 V

Number of levels 1
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Number of connections 2

Color green-yellow

Insulating material PA

Inflammability class acc. to UL 94 V0

Dimensions

Width 6.2 mm

Length 42.5 mm

Height NS 35/7,5 47 mm

Height NS 35/15 54.5 mm

Height NS 32 52 mm

Technical data

Rated surge voltage 8 kV

Pollution degree 3

Surge voltage category III

Insulating material group I

Connection in acc. with standard IEC 60947-7-2

Open side panel nein

Connection data

Conductor cross section solid min. 0.2 mm²

Conductor cross section solid max. 6 mm²

Conductor cross section stranded min. 0.2 mm²

Conductor cross section stranded max. 4 mm²

Conductor cross section AWG/kcmil min. 24

Conductor cross section AWG/kcmil max 10

Conductor cross section stranded, with ferrule
without plastic sleeve min.

0.25 mm²

Conductor cross section stranded, with ferrule
without plastic sleeve max.

4 mm²

Conductor cross section stranded, with ferrule
with plastic sleeve min.

0.25 mm²

Conductor cross section stranded, with ferrule
with plastic sleeve max.

2.5 mm²

2 conductors with same cross section, solid min. 0.2 mm²

2 conductors with same cross section, solid max. 1.5 mm²

2 conductors with same cross section, stranded
min.

0.2 mm²

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 554 of 747



USLKG 5 Order No.: 0441504
http://eshop.phoenixcontact.de/phoenix/treeViewClick.do?UID=0441504

Phoenix Contact Pty. Ltd. Page 3 / 6
http://www.phoenixcontact.com.au Jun 7, 2010

2 conductors with same cross section, stranded
max.

1.5 mm²

2 conductors with same cross section, stranded,
TWIN ferrules with plastic sleeve, min.

0.5 mm²

2 conductors with same cross section, stranded,
TWIN ferrules with plastic sleeve, max.

2.5 mm²

2 conductors with same cross section, stranded,
ferrules without plastic sleeve, min.

0.25 mm²

2 conductors with same cross section, stranded,
ferrules without plastic sleeve, max.

1.5 mm²

Type of connection Screw connection

Stripping length 8 mm

Screw thread M3

Tightening torque, min 0.6 Nm

Tightening torque max 0.8 Nm

Certificates / Approvals

   

Certification ABS, BV, CCA, CSA, CUL, GOST, KEMA, KR, LR, PRS, RS, UL

Certification Ex: IECEx, KEMA-EX

CSA

AWG/kcmil 28-10

CUL

AWG/kcmil 26-10

UL

AWG/kcmil 26-10

Accessories

Item Designation Description

Assembly

1201028 NS 32 AL UNPERF 2000MM G rail 32 mm (NS 32)

1201280 NS 32 CU/120QMM UNPERF
2000MM

G-profile DIN rail, deep-drawn, material: Copper, unperforated,
height 15 mm, width 32 mm, length 2 m
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1201358 NS 32 CU/35QMM UNPERF
2000MM

G-profile DIN rail, material: Copper, unperforated, height 15 mm,
width 32 mm, length 2 m

1201002 NS 32 PERF 2000MM G-profile DIN rail, material: Steel, perforated, height 15 mm, width
32 mm, length 2 m

1201015 NS 32 UNPERF 2000MM G-profile DIN rail, material: Steel, unperforated, height 15 mm,
width 32 mm, length 2 m

0801762 NS 35/ 7,5 CU UNPERF
2000MM

DIN rail, material: Copper, unperforated, height 7.5 mm, width 35
mm, length: 2 m

0801733 NS 35/ 7,5 PERF 2000MM DIN rail, material: Steel, galvanized and passivated with a thick
layer, perforated, height 7.5 mm, width 35 mm, length: 2 m

0801681 NS 35/ 7,5 UNPERF 2000MM DIN rail, material: Steel, unperforated, height 7.5 mm, width 35
mm, length: 2 m

1201895 NS 35/15 CU UNPERF 2000MM DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15
mm, width 35 mm, length: 2 m

1201730 NS 35/15 PERF 2000MM DIN rail, material: Steel, perforated, height 15 mm, width 35 mm,
length: 2 m

1201714 NS 35/15 UNPERF 2000MM DIN rail, material: Steel, unperforated, height 15 mm, width 35
mm, length: 2 m

Marking

1007222 SBS 6:UNBEDRUCKT Marker cards for modular terminal blocks, color: white

1050499 ZB 6:SO/CMS Zack strip, 10-section, divisible, special printing, marking
according to customer requirements

Diagrams/Drawings

Circuit diagram
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Approbationslogos (Ex-Bereich)
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Address

Phoenix Contact Pty. Ltd.
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Miranda NSW 2228, AUS-Taren Point 2229 ,Australia
Phone +61/2/9524-4455
Fax +61/2/9525-2888
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 24516-EN.indd version:  8.1 2

Presentation 
TeSys D thermal overload relays are designed to protect a.c. circuits and motors 
against:

overloads, 
phase failure, 
excessively long starting times,
prolonged stalled rotor condition.

b
b
b
b

Power connection  
LRD 01 to LRD 35

LRD 01 to 35 relays are designed for connection by screw clamp terminals.
They can be supplied for connection by spring terminals or by  lugs (1).

LRD 313 to LRD 365   
LRD 313 to 365 relays are for connection by BTR screw connectors (hexagon socket 
head). 
The screws are tightened by means of a size 4, insulated Allen key. 
This type of connection uses the EverLink® system with creep compensation (2) 
(Schneider Electric patent).
This technique makes it possible to achieve accurate and durable tightening torque.

These relays are also available for connection by lugs (1). 

LRD 3361 to 4369, LR2 D3561 to D3563  
LRD 3361 to 4369 and LR2 D3561 to D3563 relays are designed for connection by 
screw clamp terminals. They can be supplied for connection by lugs (1).

Description      
TeSys D 3-pole thermal overload relays are designed to protect a.c. circuits and 
motors against overloads, phase failure, long starting times and prolonged stalling 
of the motor.

Adjustment dial Ir.
Test button.

 Operation of the Test button allows:
 - checking of control circuit wiring,
 - simulation of relay tripping (actuates both the N/O and N/C contacts).
3 Stop button. Actuates the N/C contact; does not affect the N/O contact.
4 Reset button.
5 Trip indicator.
6 Setting locked by sealing the cover.
7 Selector for manual or automatic reset. 
 
LRD 01 to 35 and LRD 313 to LRD 365  relays are supplied with the selector in the 
manual position, protected by a cover. Deliberate action is required to move it to the 
automatic position.

1 
2 

(1) Connection by lugs meets the requirements of certain Asian markets and is suitable for 
applications subject to strong vibration, such as railway transport.
(2) Creep: normal crushing phenomenon of copper conductors, that is accentuated over time.

LRD 08

52
62

12

LRD 08

52
62

12

LRD 365

52
62

13

LRD 365

52
62

13

LRD 33pp

52
62

15

LRD 33pp

52
62

15

LRD 01…35 and LRD 313…LRD 365

RESET

STOP5
4

3,53 0 1

1
6
2, 5
4

3
7

LRD 01…35 and LRD 313…LRD 365

RESET

STOP5
4

3,53 0 1

1
6
2, 5
4

3
7

50

A

41 R
E
S
E
T

TEST

98 97 95 96
NO NC

M A

37

46

1
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4
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LRD 3361…4369, LR2 D3561…3563

50

A

41 R
E
S
E
T

TEST

98 97 95 96
NO NC

M A

37

46

1

5
3
4
2
6

LRD 3361…4369, LR2 D3561…3563

References:
pages 24514/2 and 24514/3

Dimensions, mounting :
pages 24534/2 to 24534/4

Schemes:
page 24534/5

Presentation,
description

TeSys protection components
3-pole thermal overload relays
TeSys D
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Environment
Conforming to standards IEC/EN 60947-4-1, IEC/EN 60947-5-1, UL 508, CSA C22.2 n° 14.

ATEX directive 94/9/EC  (1)
Product certifi cations UL, CSA. CCC, GOST

ATEX INERIS (1).
GL, DNV, RINA, BV, LROS (2).

Degree of protection Conforming to VDE 0106 Protection against direct fi nger contact IP 2X

Protective treatment Conforming to IEC 60068 “TH”

Ambient air temperature 
around the device

Storage °C - 60…+ 70
Normal operation, without 
derating (IEC 60947-4-1)

°C - 20…+ 60

Minimum /maximum operating 
temperatures (with derating)

°C - 40…+ 70

Operating positions 
without derating

In relation to normal 
vertical mounting plane

Any position.
When mounting on a vertical rail, use a stop.

Flame resistance Conforming to UL 94 V1
Conforming to IEC 60695-2-1 °C 850

Shock resistance Permissible acceleration 
conforming to IEC 60068-2-7

15 gn - 11 ms

Vibration resistance (3) Permissible acceleration 
conforming to IEC 60068-2-6

6 gn

Dielectric strength at 50 Hz Conforming to IEC 60255-5 kV 6

Surge withstand Conforming to IEC 60801-5 kV 6

Electrical characteristics of power circuit
Relay type LRD 01 

…16,
LR3 D01 
…16

LRD 1508
 …1532

LRD 21 
…35,
LR3 D21 
…35

LRD 313 
…365
LR3 
D313 
…365

LRD 313L 
…365L

LRD 3322 
…33696
LR3 
D3322 … 
33696

LR2 
D3522
…
3563

LRD 
4365
…4369

Tripping class Conforming to UL 508, 
IEC 60947-4-1

10 A 20 10 A 10 A 20 10 A 20 10 A

Rated insulation voltage (Ui) Conforming to IEC 60947-4-1 V 690 1000
Conforming to UL, CSA V 600 600 

except 
LRD 
4369

Rated impulse withstand voltage (Uimp) kV 6

Frequency limits Of the operating current Hz 0…400

Setting range Depending on model A 0.1…13 2.5…32 12…38 9…65 9…65 17…140 17…80 80…140

Auxiliary contact characteristics
Conventional thermal current A 5
Max. sealed consumption 
of the operating coils of 
controlled contactors 
(Occasional operating 
cycles of contact 95-96)

a.c. supply, AC-15 V 120 240 380 480 500 600
A 3 1.5 0.95 0.75 0.72 0.12

d.c. supply, DC-13 V 125 250 440
A 0.22 0.1 0.06

Protection against 
short-circuits

By gG, BS fuses. 
Maximum rating or by  GB2

A 5

(1) For relays LRD01 to LRD365.
(2) Pending for relays LRD313 to LRD365.
(3) For relays LRD 313 to LRD 365: 6 gn only with independent plate mounting and 4 gn when 
mounted beneath the contactor.

Characteristics TeSys protection components
3-pole thermal overload relays
TeSys D

References:
pages 24514/2 and 24514/3

Dimensions, mounting :
pages 24534/2 to 24534/4

Schemes:
page 24534/5
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Power circuit connection characteristics
Relay type LRD 01 

…16,
LR3 D01 
…16

LRD 1508
…1532

LRD 21 
…35,
LR3 D21 
…35

LRD 313 
…365
LR3 
D313 
…365

LRD 313L 
…365L

LRD 3322 
…33696
LR3 
D3322 
… 33696

LR2 
D3522
…3563

LRD 
4365
…4369

Connection to screw clamp terminals
Flexible cable 
without cable end

1 conductor mm2 1.5…10 1.5…10 1…35 1…35 4…35 4…50

Flexible cable 
with cable end

1 conductor mm2 1…4 1…6 
except 
LRD 21: 
1…4

1…35 1…35 4…35 4…35

Solid cable without 
cable end

1 conductor mm2 1…6 1.5/10 
except 
LRD 21: 
1/6

1…35 1…35 4…35 4…50

Tightening torque N.m 1.7 1.85 2.5 1…25 : 5 
35 : 8

1…25 : 5 
35 : 8

9 9 9

Connection to spring terminals (Min/max c.s.a.)
Flexible cable 
without cable end

1 conductor mm2 1.5…4 – 1.5…4 – – – – –

Flexible cable 
with cable end

1 conductor mm2 1.5…4 – 1.5…4 – – – – –

Connection by bars or lugs

e

d

L
d

L L'

Relay type LRD 016
… 166

LRD 216
 … 356

LRD 3136
… 3656

LRD 313L6
… 365L6

LRD 3322A66
… 3365A66

Pitch Without spreaders mm 14.5 17.5 17.5 17.5 21.5
Bars or cables with lugs e N.m y 6 y 6 y 6 y 6 y 6

L mm y 8 y 8 y 13.5 y 13.5 y 16
L’ mm y 9.5 y 10 y 16.5 y 16.5 y 16
d y 7 y 7 y 10 y 10 y 12

Screws M4 M4 M6 M6 M10
Tightening torque N.m 2.3 2.3 6 6 11.3

Control circuit connection characteristics
Connection to screw clamp terminals or spring terminals

Bare cables

h

Relay type LRD 01 
…16,
LR3 D01 
…16

LRD 1508
… 1532

LRD 21 
…35,
LR3 D21 
…35

LRD 313 
…365
LR3 
D313 
…365

LRD 313L 
…365L

LRD 3322 
…33696
LR3 
D3322 … 
33696

LR2 
D3522
…
3563

LRD 
4365
…4369

Connection to screw 
clamp terminals (1) Solid cable without cable end mm2 2 x 1…2.5

Flexible cable without cable end mm2 2 x 1…2.5
Flexible cable with cable end mm2 2 x 1…2.5

Tightening torque N.m 1.7
Connection to 
spring terminals
(Min/max c.s.a.)

Solid cable mm2 1…2.5 – 1…2.5 –
Flexible cable without cable end mm2 1…2.5 – 1…2.5 –

(1) For relays LRD 313 to 365: BTR hexagon socket head screws, EverLink® system.
In accordance with local electrical wiring regulations, a size 4 insulated Allen key must be used 
(reference LAD ALLEN4, see page 24511/9).

Characteristics (continued) TeSys protection components
3-pole thermal overload relays
TeSys D

References:
pages 24514/2 and 24514/3

Dimensions, mounting :
pages 24534/2 to 24534/4

Schemes:
page 24534/5
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Operating characteristics
Relay type LRD 01 

…16,
LR3 D01 
…16

LRD 1508
… 1532

LRD 21 
…35,
LR3 D21 
…35

LRD 313 
…365
LR3 
D313 
…365

LRD 313L 
…365L

LRD 3322 
…33696
LR3 
D3322 … 
33696

LR2 
D3522
…
3563

LRD 
4365
…4369

Temperature compensation °C - 20…+ 60

Tripping threshold Conforming to 
IEC 60947-4-1

A 1.14 ± 0.06 Ir

Sensitivity to phase failure Conforming to 
IEC 60947-4-1

Tripping current I 30 % of Ir on one phase, the others at Ir.

Tripping curves
Average operating time related to multiples of the setting current
LRD 01 to LRD 35, LR2 D and LRD 3322 to LRD 4369 LRD 1508 to LRD 32 and LR2 D3522 to LR2 D3563
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Balanced operation, 3-phase, without prior current fl ow (cold state).
2-phase operation, without prior current fl ow (cold state).
Balanced operation, 3-phase, after a long period at the set current (hot state).

1 
2 
3 

Characteristics (continued) TeSys protection components
3-pole thermal overload relays
TeSys D

References:
pages 24514/2 and 24514/3

Dimensions, mounting :
pages 24534/2 to 24534/4

Schemes:
page 24534/5
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Description    

Ir(A)

15090

127107

NO 9798 NC95 96

2

3

1

4
5

6
LR9 D5367…D5569

Alarm NO 9798 NC95 96

1

7
8
2

3
4

6

5
Ir(A)

15090

127107

+ 24 V - / 103 104

10

20
Class Load

LR9 D67 and D69

LR9 D electronic thermal overload relays are designed for use with contactors 
LC1 D115 and D150.

In addition to the protection provided by TeSys D thermal overload relays (see page 
24516/2), they offer the following special features:

protection against phase imbalance,
choice of starting class,
protection of unbalanced circuits,
protection of single-phase circuits,
alarm function to avoid tripping by load shedding.

Adjustment dial Ir.
Test button.
Stop button.
Reset button.
Trip indicator.
Setting locked by sealing the cover.
Class 10/class 20 selector switch.
Selector for 
balanced load  /unbalanced load 

b
b
b
b
b

1 
2 
3 
4 
5 
6 
7 
8 

Environment
Conforming to standards IEC 60947-4-1, 255-8, 255-17, VDE 0660 and EN 60947-4-1
Product certifi cations UL 508 , CSA 22-2
Degree of protection Conforming to IEC 60529 

and VDE 0106
IP 20 on front panel with protective covers LA9 D11570p or D11560p

Protective treatment Standard version “TH”
Ambient air temperature 
around the device
(Conforming to IEC 60255-8)

Storage °C - 40…+ 85
Normal operation °C - 20…+ 55 (1)

Maximum operating altitude Without derating m 2000
Operating positions 
without derating

In relation to normal 
vertical mounting plane

Any position

Shock resistance Permissible acceleration 
conforming to IEC 60068-2-7

13 gn - 11 ms

Vibration resistance Permissible acceleration 
conforming to IEC 60068-2-6

2 gn - 5…300 Hz

Dielectric strength at 50 Hz Conforming to IEC 60255-5 kV 6
Surge withstand Conforming to IEC 61000-4-5 kV 6
Resistance to 
electrostatic discharge

Conforming to IEC 61000-4-2 kV 8

Immunity to radiated
radio-frequency disturbances

Conforming to IEC 61000-4-3 
and NF C 46-022

V/m 10

Immunity to 
fast transient currents

Conforming to IEC 61000-4-4 kV 2

Electromagnetic compatibility Draft EN 50081-1 and 2, 
EN 50082-2

Meets requirements

Electrical characteristics of auxiliary contacts
Conventional thermal current A 5
Max. sealed consumption 
of the operating coils of 
controlled contactors 
(Occasional operating 
cycles of contact 95-96)

a.c. supply V 24 48 110 220 380 600
VA 100 200 400 600 600 600

d.c. supply V 24 48 110 220 440 –
W 100 100 50 45 25 –

Protection against 
short-circuits

By gG or BS fuses 
or by circuit-breaker GB2

A 5

Cabling
Flexible cable 
without cable end

1 or 2 conductors mm2 Minimum c.s.a.: 1
Maximum c.s.a.: 2.5

Tightening torque Nm 1.2

(1) For operating temperatures up to 70 °C, please consult your Regional Sales Offi ce.

Description,
characteristics

TeSys protection components
3-pole electronic thermal overload relays, 
TeSys LR9 D

References:
pages 24514/2 and 24514/3

Dimensions, mounting :
pages 24534/2 to 24534/4

Schemes:
page 24534/5
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Characteristics (continued) TeSys protection components
3-pole electronic thermal overload relays, 
TeSys LR9 D

Relay type LR9 D

Electrical characteristics of power circuit
Tripping class Conforming to UL 508, 

IEC 60947-4-1
A 10 or 20

Rated insulation voltage (Ui) Conforming to IEC 60947-4-1 V 1000
Conforming to UL, CSA V 600

Rated impulse withstand voltage
(Uimp)

Hz 8

Frequency limits Of the operating current Hz 50…60 (1)
Setting range Depending on model A 60…150
Power circuit connections Width of terminal lug mm 20

Clamping screw M8
Tightening torque N.m 18

Operating characteristics
Temperature compensation °C - 20…+ 70
Tripping thresholds Conforming to IEC 60947-4-1

Alarm A 1.05 ± 0.06 In
Trip A 1.12 ± 0.06 In

Sensitivity to   phase failure Conforming to IEC 60947-4-1 Tripping in 4 s ± 20 % in the event of phase failure

Alarm circuit characteristics
Rated supply voltage d.c. supply V 24
Supply voltage limits V 17…32
Current consumption No-load mA y 5
Switching capacity mA 0…150
Protection Short-circuit and overload Self protected
Voltage drop Closed state V y 2.5
Cabling Flexible cable 

without cable end
mm2 0.5…1.5

Tightening torque N.m 0.45

(1) For other frequencies and for applications involving the use of these overload relays with soft 
starters or variable speed drives, please consult your Regional Sales Offi ce.

LR9 D tripping curves

1

1000

100

10

1
0

1,12
2 3 4 5 6 7 8 9 10 11 12

1
2

Tripping time in seconds

x the setting current (Ir)

Average operating time related to multiples of the setting current

Cold state curve
Hot state curve

1 
2 

References:
pages 24514/2 and 24514/3

Dimensions, mounting :
pages 24534/2 to 24534/4

Schemes:
page 24534/5
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Separate components for relays
Description For use with Sold in 

lots of
Unit 
reference

Weight
kg

Pre-wiring kit allowing direct connection 
of the N/C contact of relay LRD 01…35 or 
LR3 D01…D35 to the contactor 

LC1 D09…D18 10 LAD 7C1 (1) 0.002
LC1 D25…D38 10 LAD 7C2 (1) 0.003

Terminal block (2)  
for clip-on mounting on 
35 mm rail (AM1 DP200) or screw fi xing; 
for fi xing centres, see pages 24534/2 to 24534/4

LRD 01…35 and LR3 D01…D35 1 LAD 7B106    0.100
LRD 1508…32 1 LAD 7B105 0.100
LRD 33ppp, LR3 D33ppp, LR2 D35pp 1 LA7 D3064 (3) 0.370

EverLink® terminal block 
for independent mounting

LRD 3pp,  LRD 3ppL and LR3 D3pp 1 LAD 96560 0.087

Size 4 Allen key, insulated , 1000 V LRD 3pp,  LRD 3ppL and LR3 D3pp 5 LAD ALLEN4 0.026
Terminal block adapter for mounting a relay 
beneath an LC1 D115 or D150 contactor

LRD 3pp, LR3 D3ppp, LRD 35pp 1 LA7 D3058 (3) 0.080

Mounting plates (4) 
for screw fi xing on 110 mm centres

LRD 01…35, LR3 D01…D35, LRD 
1508…32

10 DX1 AP25 0.065

LRD 3ppp, LR3 D3ppp, LR2 D35pp 1 LA7 D902 0.130
Marker holders, 
snap-in 8 x 18 mm

LRD 3pp 100 LAD 90 0.001
All relays except LRD 01…35,
LR3 D01…D35, LRD 3pp,  LRD 3ppL 
and LR3 D3pp

100 LA7 D903 0.001

Bag of 400 blank legends
(self-adhesive, 7 x 16 mm)

All relays 1 LA9 D91 0.001

Stop button locking device All relays except  LRD 01…35, 
LR3 D01…D35, LR9 D 
and LRD 313…LRD 365

10 LA7 D901 0.005

Remote Stop or
electrical reset device (5)

LRD 01…35, LR3 D01…D35
and LRD 313…LRD 365

1 LAD 703p (6) (7) 0.090

Remote tripping or 
electrical reset device (5)

All relays except LRD 01…35,
LR3 D01…D35, LRD 3pp,  LRD 3ppL 
and LR3 D3pp

1 LA7 D03p (6) 0.090

Block of insulated terminals LR9 D 2 LA9 F103 0.560
IP 20 cover for lug type terminals
for independent mounting

LRD 3136…3656 1 LAD 96570   0.021

IP 20 cover for lug type terminals
for mounting with contactor LC1 D40A6…D65A6

LRD 3136…3656 1 LAD 96575 0.010

Terminal block for lug type terminals 
for independent mounting

LRD 3136…3656 1 LAD 96566 0.010

Remote control
“Reset” function
Description For use with Sold in 

lots of
Unit 
reference

Weight
kg

By fl exible cable
(length = 0.5 m)

LRD 01…35, LR3 D01…D35 
and LRD 313…LRD 365

1 LAD 7305 (7) 0.075

All relays except LRD 01…35,
LR3 D01…D35, LRD 3pp,  
LRD 3ppL and LR3 D3pp

1 LA7 D305 0.075

"Stop" and/or "Reset" functions
The terminal protection shroud must be removed and the following 3 products must be ordered 
separately:
Adapter for door mounting LRD 33pp, LR2 D and LRD 15pp. 1 LA7 D1020 0.005
Operating heads 
for spring return pushbutton

Stop All relays 1 XB5 AL84101 0.027
Reset All relays 1 XB5 AA86102 0.027

(1) These pre-wiring kits cannot be used with reversing contactors.
(2) Terminal blocks are supplied with terminals protected against direct fi nger contact and screws in the open, "ready-to-tighten" 

position.
(3) To order a terminal block for connection by lugs, the reference becomes LA7 D30646.
(4) Remember to order the terminal block corresponding to the type of relay.
(5) The time for which the coil of remote tripping or electrical resetting device LA7 D03 or LAD 703 can remain energised 

depends on its rest time: 1 s pulse duration with 9 s rest time; 5 s pulse duration with 30 s rest time; 10 s pulse duration with 
90 s rest time; maximum pulse duration 20 s with a rest time of 300 s. Minimum pulse time: 200 ms.

(6) Reference to be completed by adding the code indicating the control circuit voltage. 
Standard control circuit voltages (for other voltages, please consult your Regional Sales Offi ce) :

Volts 12 24 48 96 110 220/230 380/400 415/440
50/60 Hz – B E – F M Q N
Consumption, inrush and sealed: < 100 VA
c J B E DD F M – –
Consumption, inrush and sealed: < 100 W.
(7) Not compatible with 3-pole relays fi tted with spring terminals.

References TeSys protection components
TeSys D, 3-pole thermal overload relays

LAD 7Cp

LAD 7B106

LAD 96570 LAD 96575

LAD 96570
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KTO 011: Thermostat (normally closed); contact breaker for regulating heaters.

KTS 011: Thermostat (normally open); contact maker for regulating of filter fans and heat
exchangers or for switching signal devised when temperature limit has been exceeded.

Large setting range

Small size

Simple to mount

High switching performance

Re
gu

la
tin

g 
an

d 
M

on
ito

ri
ng

Small, compact Thermostat KTO 011 / KTS 011

Technical Data

26

||

Switch temperature difference 7K (± 4K tolerance)

Sensor element thermostatic bimetal

Contact type snap-action contact

Contact resistance < 10mOhm

Service life > 100,000 cycles

Max. Switching capacity 250VAC, 10 (2) A

120VAC, 15 (2) A

DC 30W

EMC acc. to EN 55014-1-2, EN 61000-3-2, EN 61000-3-3

Connection 2-pole terminal for 2.5mm², clamping torque 0.8Nm

Mounting clip for 35mm DIN rail, EN50022

(or for exit filter EF 118 Series)

Casing plastic according to UL94 V-0, light grey

Dimensions 60 x 33 x 43mm

Weight approx. 40g

Fitting position variable

Operating/Storage temperature -20 to +80 °C (-4 to +176 °F) / -45 to +80 °C (-49 to +176 °F)

Protection type IP20

Setting range Art. No. Contact Breaker (NC) Art. No. Contact Maker (NO) Approvals
0 to +60°C 01140.0-00 01141.0-00 VDE

-10 to +50°C 01142.0-00 01143.0-00 VDE
+20 to +80°C 01159.0-00 01158.0-00 VDE
+32 to +140°F 01140.9-00 01141.9-00 UL File No. E164102
+14 to +122°F 01142.9-00 01143.9-00 UL File No. E164102

0 to +60°C 01146.9-00 01147.9-00 UL File No. E164102

Example of connection

Thermostat
KTO 011 (NC)

Thermostat
KTS 011 (NO)

Thermostat
KTS 011 (NO)

Heater e.g. Fan
e.g. Signal

device

Example of connection

Thermostat
KTO 011 (NC)

Thermostat
KTS 011 (NO)
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Signal Isolator, Converter, 
Repeater, Booster and Splitter

ECT-DIN

© 2009 Moore Industries-International, Inc.

June 2009

Featuring metal DIN-style housings, the ECT snaps  
securely onto standard G-type and Top Hat rails.

Features
• Current and voltage inputs.  Available models 

handle Current and Voltage Signals.

• 2-wire (loop) and 4-wire (line/mains) powered.  
Versatile choices allow you to match the ECT to the 
type of AC or DC power available at each location.  

• Superior signal isolation (up to 1500Vrms).  
Industrial-strength protection stops ground loops, 
motor noise, and other electrical interferences from 
affecting process signals.

• RFI/EMI protection.  The ECT provides an effective 
barrier against the unpredictable, harmful effects of 
radio frequency and electromagnetic interference.  
When ordered with the -RF option, the ECT 
delivers enhanced protection for especially noisy 
environments.

Page 1

To choose the right ECT for your application, fi rst
determine the power supply characteristics:

Underwriter’s Laboratories:  General Location*

CE: Conformant to EMC 89/336/EEC EN 61326

*Certifi cation not applicable to ECT-DIN models equipped with the RF option.

Certifi cations 

Listed

C US

Description
ECT DIN-style signal isolators, converters, repeaters, 
boosters and splitters feature solid metal housings 
that stand up to the continuous, daily rigors of process 
control and factory automation applications.
 Rugged and reliable, the ECT is available in 2-wire 
(loop) and 4-wire (line/mains) powered models.  The 
complete family delivers economical solutions for an 
expansive range of signal interface applications.

• Isolate Signals to stop erratic measurements 
caused by ground loops.

• Convert Signals so fi eld instruments can interface 
directly with an indicator, recorder, DCS, PLC or 
PC-based SCADA system.

• Split One Signal to allow one primary measure-
ment to be sent to two separate systems.

• Get two isolators in one.  The ECT is available in 
dual channel I/O models that provide application 
fl exibility while reducing space requirements and 
costs.

• Protect Equipment and Signals (Area Isolation) 
by eliminating common electrical paths.

• Amplify (Boost) Signals so that more instruments 
can be added to an overburdened loop.

• Solve “Bucking” Power Supplies by stopping a 
confl ict caused by a 4-wire transmitter and a DCS 
both trying to power the same process loop.

• Step Down Dangerous, high voltage signals to 
safer levels to protect plant personnel.

• Solve DCS Start-Up Problems caused by 
non-isolated transmitters by installing an ECT in 
each troublesome loop.

 Power Supply Type Page

2-Wire, Output-Loop Powered 2-3
(12-42Vdc)

2-Wire, Input-Loop Powered 4-5
(5.5Vlp)

4-Wire, Line/Mains Powered 6-7

(117Vac, 230Vac, 24Vdc)

206-710-09F
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Signal Isolator, Converter, 
Repeater, Booster and Splitter

ECT-DIN

Page 2

2-Wire, Output-Loop 
Powered Models
This ECT model derives operating power from its 
output side where loop power is typically made 
available by the receiving device, such as a DCS. 

Stop Ground Loop Noise
Differences in potential between a grounded 
transmitter and a grounded receiving device may 
result in unpredictable ground loop problems, which 
can lead to signal drift.  Use the ECT to break the 
galvanic path between the fi eld instrument and 
receiving device (Figure 1).

Convert Signals
The ECT takes one process signal type (such as 
1-5V) and converts it to a standard, isolated 4-20mA, 
allowing devices with incompatible signal types to 
interface with one another (Figure 1).

Divert and Protect (Area Isolation) Signals
Using the ECT, you can send the output from one 
transmitter to a second location; protect expensive 
monitoring/control equipment by eliminating common 
electrical paths; or create a buffer between devices 
to allow interruption of one leg of a loop without 
impacting the other (Figure 2).

Amplify (Boost) Signals
If you need to add an instrument to an overloaded 
loop, use the ECT.  It features a high drive 
capability of 600 ohms (with a 24V power supply) and 
a low input impedance of just 50 ohms (Figure 3).

Solve “Bucking” Power Supplies
When two devices (such as a 4-wire transmitter and 
a DCS) are trying to source power to a loop, the 
result is a non-functioning loop.  When neither of the 
devices can be eliminated, the solution is the ECT.  
It can operate with powered inputs from both sides, 
thus restoring normal operations to the loop 
(Figure 4).

Figure 1.  Input/output loop isolation and signal conversion.

NON-ISOLATED 
TRANSMITTER

4-20mA
ISOLATED

4-20mA
RECEIVERRECEIVER

  
ISOLATOR

opto
isolation

+24V

+

– +

–

+

–

–+24V

POWER 
SUPPLY

OUTPUT LOOP 
POWERED

+IN

ISOLATED
2-WIRE 

XMITTER

PLC

opto 
isolation

DCS

Isolated
4-20mA Loop

ECT

Isolated
4-20mA Loop

+

–

+

+

+ PS +

– PS –

–

–

Figure 2.  Divert a process signal, or protect expensive equipment by 
eliminating a common electrical path.

4-WIRE 
XMITTER

PID
(250 ohms)

opto 
isolation

DCS

INTEGRATOR
(250 ohms)

(into 600 ohms
maximum)

4-20mA

ECT

4-20mA
into 600 ohms

–
–

–

–

+
+

+

+

+ PS +

– PS –

Figure 3.  Boost process signals to allow another instrument to be 
added to an otherwise overloaded loop.

4-WIRE 
XMITTER

DCS

opto 
isolation

ECT
24V 24V

– – – PS –

+ + + PS +

Figure 4.  Restore a loop experiencing “bucking” power supplies to 
normal operation.
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Specifi cations

Figure 5.  To protect plant personnel, step down potentially 
dangerous high level AC current signals to lower level signals.

Accuracy:  ±0.1% of 
span (±0.2% for 0-150 AC 
inputs)
Stability:  ±0.2% of 
reading per year
Isolation:  WITHOUT 
-RF OPTION:  1500Vrms   
between input and output; 
WITH -RF OPTION: 
500Vrms between input 
and output 
Output Response Time: 
DC Inputs, 100msec to 
99% of output maximum; 
AC Inputs, 400msec to 
99% of output 
Ripple:  10mV peak-to-
peak maximum measured 
across a 250 ohm resistor
Over-Voltage 
Protection:  48V, 
maximum on output; 48V 
reverse polarity protection 
on output

Maximum Input 
Overrange:  Current Inputs 
250% of full scale; DC 
Voltage Inputs, 150% of full 
scale
Burden:  1V maximum  
with 4-20mA input; 0.01V 
maximum with 0-5A input
Load Capability:  

Output Current 
Limiting:  25mA typical; 
30mA maximum

Operating Range:  
-40°C to +85°C
(-40°F to +185°F)
Storage Range:  
-40°C to +85°C
(-40°F to +185°F)

Ordering Information
             Unit                              Input                     Output         Power                               Options                                        Housing 

ECT
2-wire 
(Output-Loop 
Powered) 
Isolator/Converter

4-20MA into 50 ohms
1-5V into 1 Mohm
0-10V into 1 Mohm
0-150AC into 
100 kohms
0-5AAC into 
0.002 ohms

4-20MA 
into 600 
ohms with 
24Vdc 
power 
supply

12-42DC -RF Enhanced RFI/EMI fi ltering 
provides 30V/m @ 20-1000MHz 
protection with less than ±0.1% of 
span error 

-EM Externally-mounted input 
transformer for current input (available 
with 0-5Aac input type only)

DIN Aluminum 
DIN-style housing 
mounts on 32mm 
G-type (EN50035) 
and 35mm Top Hat 
(EN50022) rails

FLB2 Externally-
mounted fl ange 
provides a secure 
mount and ensures 
resistance to vibration

Performance Performance
(continued)

When ordering, specify:  Unit / Input / Output / Power / Options [Housing] 
Model number example:  ECT / 4-20MA / 4-20MA / 12-42DC / -RF [DIN]

Ambient
Conditions

Ambient
Conditions

(Continued)

Weight

Adjustments

Step Down Unsafe High Level Signals 
To protect plant personnel, the ECT comes with 
an optional external input transformer (-EM option) 
to step down high level AC current inputs to a low 
level signal.  This permits safer servicing without 
opening the secondary of a current transformer 
(Figure 5).

RECEIVER+

opto 
isolation

POWER
SUPPLY

–PS

–

–+

+PS

ISOLATED
4-20mA

ECT
Externally Mounted
Current Transformer

(-EM option)

0-5AAC

CT/PT

0-5mA

CT/PT

Ambient Temperature
Effect:  ±0.007% of 
span/°C typical;
±0.015% of span/°C 
maximum
Relative Humidity:
0-95% non-condensing
RFI/EMI Protection:  Less 
than ±0.1% of span error 
when tested at 
10V/m@ 20-1000MHz 
WITH -RF OPTION: Less 
than ±0.1% of span error 
when tested at 30V/m@ 
20-1000MHz 
Common Mode 
Rejection:
Exceeds 95dB@60Hz 
with a limit of 1500Vrms

Type:  Front panel pots
Span:  ±10%
Zero:  ±5%
(non-interactive when 
span is set fi rst)

145g (5 oz)

Vs - 12Vdc
0.02A

= ohms
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2-Wire, Input-Loop 
Powered Models
The 2-wire, input-loop powered ECT derives its 
operating power from the input side of the process 
loop (Figure 6).  This model provides loop isola-
tion when line power or output-loop power is not 
available.  Its simple hook-up method provides a 
cost-effective interface between fi eld signals and a 
computer, DCS or other multiple-input system.

IMPORTANT NOTE:  When choosing this type of 
isolator, notice the total load imposed on the input 
loop.  Because it derives all operating power from 
the input loop, that loop must be able to handle the 
isolator’s input impedance and output load 
(maximum output load is 250 ohms).

Single and Multiple Unit 
Instrument Enclosures
Designed to meet NEMA 4X and IP66 ratings, the 
R-BOX is the perfect solution for protecting the ECT 
in fi eld and control room applications.  Rugged and 
versatile, it delivers a high impact structure and 
resistance to ultraviolet rays and chemicals.
 The R-BOX mounts on a pipe, panel or surface, 
and comes in a variety of widths to economically 
accommodate just one, or up to 10, ECTs.  It 
features a pre-installed mounting rail; customizable 
conduit entry options; a clear cover; and a secure 
locking mechanism.
 For more information, see the R-BOX Field-
Mount Enclosure for DIN Instruments data sheet.

Figure 6.  The input-loop powered ECT provides loop isolation when 
line power or output-loop power is not available.

Page 4

Figure 7.  Available in a variety of widths, our R-BOX fi eld-mount 
instrument enclosure is designed to protect DIN-rail instruments in 
even the most rugged environments.
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Specifi cations
Accuracy:  ±0.075% 
of span
Stability:  
±0.2% of reading per year
Isolation:  500Vrms be-
tween input and output
Output Response:  
20msec maximum to 99% 
of output
Ripple:  10mV peak-to-
peak maximum measured 
across a 250 ohm resistor
Over-Voltage Protection:  
48V, maximum on output;  
48V, reverse polarity 
protection on output
Maximum Input 
Overrange:  200% of 
full scale
Burden:  5.5V when out-

puts are shorted for 
4-20mA inputs, 10.5V with 
250 ohm load (Output 
load voltage is refl ected 
on input.  Output should 
be trimmed for anticipated 
output load)
Output Current 
Limiting:  30mA with 
250 ohm output load

Operating Range:  
-29°C to +82°C
-20°F to +180°F
Storage Range:  
-40°C to +85°C
(-40°F to +185°F)

Ambient Temperature 
Effect:  
±0.018% of span/°C; 
±0.005% of span/°C 
gain change
Relative Humidity:  
0-95% non-condensing
RFI/EMI Protection: 
Less than ±0.1% of span 
error when tested at 
10V/m @ 20-1000MHz
WITH -RF OPTION:  Less 
than ±0.1% of span error 
when tested at 
30V/m@20-1000MHz
Common Mode 
Rejection:  Exceeds 
95dB @ 60Hz with a limit 
of 1500Vrms

Type:  Front panel pots
Trim:  ±1%

145g (5 oz)

Ordering Information
       Unit             Input             Output                               Power                                       Options                                   Housing    

ECT
2-wire 
(Input-Loop 
Powered) 
Isolator/
Converter

4-20MA 
into 
275 ohms

4-20MA into
0-250 ohms

Current Loop Excitation at 4mA:
5.5VLP 5.5 volts loop powered 
with 4-20mA (plus voltage 
across output load)

-RF Enhanced RFI/EMI 
fi ltering provides 30V/m 
@ 20-1000MHz protection 
with less than ±0.1% of
span error 

DIN Aluminum 
DIN-style housing mounts 
on 32mm G-type (EN50035) 
and 35mm Top Hat 
(EN50022) rails

FLB2 Externally-mounted 
fl ange provides a secure 
mount and ensures 
resistance to vibration

Performance Performance
(continued)

Ambient
Conditions

Ambient
Conditions

(Continued)

When ordering, specify:  Unit / Input / Output / Power / Options [Housing]  
Model number example:  ECT / 4-20MA / 4-20MA / 5.5VLP / -RF [DIN]

PC-Programmable Universal Interface
Our model SIY signal isolator, converter, and 
repeater is the ideal plant standard.  This 
2-wire (loop-powered), microprocessor-based 
instrument programs in less than a minute to handle 
a wide range of current and voltage inputs.  It even 
allows creation of custom input linearization curves.  
For detailed information, see the SIY data sheet.

Unusual Input and Outputs
We have instruments that handle a wide array of 
non-standard inputs and outputs.

Custom Signal Isolators
We have engineers on hand to modify our 
instrument to meet your unique needs.

RTD, T/C, mV, Potentiometer, I/P, P/I, 
Strain Gage, and Frequency Signals
We are the Interface Solution Experts.  When you 
need to interface fi eld processes with computer-
based systems, readout equipment, and other 
instrumentation... our technology, services, and 
experience help you do it effi ciently, safely, and 
cost-effectively. 

Need Enhanced Features?

Adjustments

Weight
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4-Wire, Line/Mains 
Powered Models
These ECT models are powered by standard 117Vac, 
230Vac, and 24Vdc power supplies (Figure 8).  They 
are designed for applications where line/mains power 
is readily available, such as the back of a panel or in a 
control room.

Step Down Unsafe, High Level Signals 
To protect plant personnel, the 4-wire ECT comes with 
an optional external input transformer (-EM option) to 
step down high level AC current inputs to a low level 
signal.  This permits safer servicing without opening the 
secondary of a current transformer (Figure 9).

Power a 2-Wire Transmitter
With the -TX option, our 4-wire ECTs provide 24V power 
to a 2-wire, output-loop powered instrument.  This 
eliminates the need for an additional power supply 
(Figure 10).  IMPORTANT:  Our 2X4-20MA dual input 
model provides a transmitter excitation of 16V.  Refer to 
Figure 12 for an illustration of dual input model operation.

“Sharing” or “Splitting” a Process Signal
The ECT with dual outputs will take one input and 
deliver two identical, completely isolated outputs to 
two separate monitoring or control devices (Figure 11).  
This is valuable for viewing one process variable at two 
locations, such as in custody transfer, where two parties 
require identical information for accountability or billing 
purposes.  Maintenance of one system does not disturb 
the information being collected at the second location.  
In addition, a failure at one receiver will not affect the 
second loop.

One Isolator Does the Work of Two
When ordered with dual input and output channels, the 
ECT will perform the functions of two isolators (Figure 
12).  Each of the ECT’s  two input-to-output channels is 
independent and completely isolated from the other.

Figure 8.  4-wire ECT models are ideal for use where line (mains) 
power is readily available.
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Figure 9.  When ordered with the -EM option, the ECT comes 
with an externally-mounted current transformer to “step down” 
high level signals.

Figure 10.  With the -TX Transmitter Excitation option, the ECT 
will supply loop power to a 2-wire transmitter.

Figure 11.  The ECT takes one process input and delivers two 
completely isolated signal outputs.
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Figure 12.  The ECT takes two process inputs and delivers two 
completely isolated signal outputs.
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NOTE:  ONLY 16V TX EXCITATION PROVIDED ON 2X4-20MA DUAL INPUT MODEL
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Performance Accuracy:  ±0.1% of span  
Stability:  ±0.2% of reading 
per year
Isolation:  WITHOUT -RF 
OPTION: 1500Vrms between 
input and ouput and power; 
WITH -RF OPTION: 500Vrms 
between input and output, 
1500Vrms power terminals; 
DUAL I/O WITHOUT -RF 
OPTION: 1500Vrms
Output Response Time:
DC Input:  100msec, 
maximum to 99% of output; 
AC Input:  400msec, 
maximum, from 0-99% of 
output
DC Input Resistance:  
50 ohms
Ripple:  10mV peak-to-peak 
maximum measured across 
250 ohm resistor
Load Effect:  0.01% of span 
from 0-100% of rated output 
(current only)

Performance
(continued)

Power Supply Rejection:  
Exceeds 90dB for current 
input unit
Maximum Input 
Overrange:  Current inputs, 
250% of full scale 
DC Voltage inputs 150% of 
full scale
Burden:  1V maximum with 
4-20mA input; 0.01V maximum 
with 0-5A input 
Output Current Limiting:  
25mA, typical; 30mA, 
maximum

Operating Range: 
-40°C to +85°C
-40°F to +185°F
Storage Range: 
-40°C to +85°C 
(-40°F to +185°F)

Ambient Temperature 
Effect:  ±0.007% of span/°C, 
typical; ±0.015% of span/°C, 
maximum
Relative Humidity:  
0-95% non-condensing

RFI/EMI Protection: 
Less than ±0.1% of span 
error when tested at 
10V/m@20-1000MHz
WITH -RF OPTION:  Less 
than ±0.1% of span error 
when tested at 
30V/m@20-1000MHz; 
DUAL I/O WITHOUT
-RF OPTION: Output 
unaffected by more than 
±0.5% of span@10V/M 
20-1000MHz
Common Mode 
Rejection: 
Exceeds 95dB@60Hz with 
a limit of 1500Vrms

Front panel pots
Span:  ±10%
Zero:  ±5%
(non-interactive when 
span is set fi rst)

Single I/O Channel: 
384g (13.7 oz)
Dual I/O Channels:
431g (15.4 oz)

Specifi cations

When ordering, specify:  Unit / Input / Output / Power / Options [Housing]
Model number example:  ECT / 1-5V / 4-20MA / 117AC / -RF [DIN]

SINGLE INPUT 
CHANNEL:
4-20MA into 50 ohms
1-5V into 1 Mohm
0-10V into 1 Mohm
0-150AC 
into 100 kohms
0-5AAC 
into 0.002 ohms

DUAL INPUT 
CHANNELS:
2X4-20MA into
25 ohms
2x1-5V into 1 Mohm 
2X0-10V into 1 Mohm
(Other AC ranges also 

available)

SINGLE OUTPUT 
CHANNEL:
4-20MA into 
1000 ohms
0-10V into
5 kohms minimum

DUAL OUTPUT 
CHANNELS:
600 ohms
2X1-5V into 5 kohms 
minimum
2X0-10V into 5 kohms 
minimum

DUAL OUTPUT 
CHANNELS 
(Signal Splitter):
2X4-20MA into
600 ohms
(available with
4-20mA input only)

24DC, ±10%
117AC, 
50/60Hz, ±10%
230AC,
50/60Hz, ±10%  
(3 watts maximum 
for single channel 
models; 5 watts 
maximum for 
dual output 
channel models)

-EM Externally-mounted 
input transformer for 
current input (available 
with 0-5AAC input only)
-TX 24V transmitter 
excitation (16V for 2X4-
20MA DUAL INPUT model) 
for powering a 2-wire 
transmitter (available on 
4-20mA input models only; 
standard on models with 
2X4-20mA output)
-RF Enhanced RFI/EMI 
fi ltering provides 30V/m@ 
20-1000MHz protection 
with less than ±0.1% of 
span error (-EM option 
required for AC current 
input)  
-EP External power, output 
stage powered by external 
source (only available 
on signal splitter in DIN 
housing)

DIN Aluminum 
DIN-style housing 
mounts on 32mm 
G-type (EN50035) 
and 35mm Top Hat 
(EN50022) rails

FLB2 Externally-
mounted fl ange 
provides a secure 
mount and ensures 
resistance to 
vibration

ECT
4-Wire
(Line/Mains) 
Powered 
Isolator/
Converter

Ambient
Conditions

Ambient
Conditions

(Continued)

Adjustments

Weight

Ordering Information
       Unit                        Input                                Output                           Power                               Options                             Housing   
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ECT-DIN
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2-WIRE
MODELS

4-WIRE
MODELS

2-WIRE & 4-WIRE MODELS

Figure 13.  Dimensions for 2-Wire and 4-Wire ECT-DIN models

Key Defi nition

A Channel 1 on dual output models
B Channel 2 on dual output models
AC AC line power input
ACC AC line power return (neutral)
CT/PT Current Transformer/Potential Transformer input 
DC +DC power input
DCC -DC power input
GND Ground
IN Input signal (+ or -)
OUT Output signal (+ or -)
-TX Transmitter excitation for powering 2-wire transmitter

Table 4.  Key to Table Abbreviations

United States • info@miinet.com
Tel: (818) 894-7111 • FAX: (818) 891-2816 

Australia • sales@mooreind.com.au
Tel: (02) 8536-7200 • FAX: (02) 9525-7296 

Belgium • info@mooreind.be
Tel: 03/448.10.18 • FAX: 03/440.17.97

The Netherlands • sales@mooreind.nl
Tel: (0)344-617971 • FAX: (0)344-615920

China • sales@mooreind.sh.cn
Tel: 86-21-62491499 • FAX: 86-21-62490635

United Kingdom • sales@mooreind.com
Tel: 01293 514488 • FAX: 01293 536852

Output-Loop Powered  +IN -IN +PS -PS

Output-Loop Powered with -EM Option CT/PT CT/PT +PS -PS

Input-Loop Powered +IN -IN +OUT -OUT

Table 1.  Terminal Designations for 2-Wire Units

 2-Wire Output-Loop Top Terminals Bottom Terminals                    
 Powered Models (left to right) (left to right)

 2-Wire Input-Loop Top Terminals 
 Powered Models (left to right)

4-WIRE DUAL I/O
MODELS

  T1       T 2      T3        T4        T5         T6          T7          T8         T9         B1         B2        B3        B4         B5        B6        B7        B8         B9        

Table 3.  Terminal Designations for 4-Wire Dual I/O Units

AC Power & Dual Inputs/Dual Outputs  

DC Power & Dual Inputs/Dual Outputs 

4-Wire (Line/Mains-Powered) 
Dual I/O Models

Top Terminals
(left to right)

Bottom Terminals
(left to right)

 DC        DCC      GND A +TX   A +IN    A -IN  B +TX      B +IN     B -IN A +OUT   A -OUT B +OUT  B -OUT

    AC        ACC      GND A +TX   A +IN    A -IN  B +TX      B +IN     B -IN A +OUT   A -OUT B +OUT  B -OUT

DC Power Single Input/Dual Outputs & -TX                      +TX         +IN           -IN        A +OUT     A -OUT    B +OUT    B -OUT                          DC           DCC       GND

Table 2.  Terminal Designations for 4-Wire Units

     4-Wire (Line/Mains-Powered)               Top Terminals                                         Bottom Terminals                    
                     Models                                    (left to right)                                              (left to right)

Power with AC Inputs or -EM Option                                              CT/PT      CT/PT     +OUT         -OUT                           AC           ACC         GND

AC Power with -TX Option                                                 +TX          +IN           -IN           +OUT         -OUT                     AC           ACC         GND

AC Power Single Input/Dual Outputs & -TX                      +TX          +IN            -IN         A +OUT      A -OUT     B +OUT   B -OUT                        AC            ACC        GND

Power with DC Inputs or -EM Option                              CT/PT     CT/PT       +OUT         -OUT                    DC           DCC         GND

 T1             T2           T3            B1              B2             B3           B4            B5            B6            B7          B8

DC Power with -TX Option                                                +TX          +IN            -IN          +OUT         -OUT                    DC           DCC         GND

 T1             T2           T3            B1             B2             B3            B4            B5           B6
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1 How to Read these Operating Instructions

VLT AQUA Drive
FC 200 Series

Software version: 1.33
   

This guide can be used with all FC 200 frequency converters with
software version 1.33 or later.

The actual software version number can be read from
par. 15-43 Software Version.

VLT® AQUA Drive
Operating Instructions 1 How to Read these Operating Instructions
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1.1.1 Copyright, limitation of liability and revision rights 

This publication contains information proprietary to Danfoss. By accepting and using this manual the user agrees that the information contained herein

will be used solely for operating equipment from Danfoss or equipment from other vendors provided that such equipment is intended for communication

with Danfoss equipment over a serial communication link. This publication is protected under the Copyright laws of Denmark and most other countries.

Danfoss does not warrant that a software program produced according to the guidelines provided in this manual will function properly in every physical,

hardware or software environment.

Although Danfoss has tested and reviewed the documentation within this manual, Danfoss makes no warranty or representation, neither expressed nor

implied, with respect to this documentation, including its quality, performance, or fitness for a particular purpose.

In no event shall Danfoss be liable for direct, indirect, special, incidental, or consequential damages arising out of the use, or the inability to use information

contained in this manual, even if advised of the possibility of such damages. In particular, Danfoss is not responsible for any costs, including but not

limited to those incurred as a result of lost profits or revenue, loss or damage of equipment, loss of computer programs, loss of data, the costs to substitute

these, or any claims by third parties.

Danfoss reserves the right to revise this publication at any time and to make changes to its contents without prior notice or any obligation to notify former

or present users of such revisions or changes.

 

1.1.2 Available literature for VLT®  AQUA Drive FC 200

- VLT®  AQUA Drive Operating Instructions MG.20.Mx.yy provide the neccessary information for getting the drive up and running.

- VLT®  AQUA Drive High Power Operating Instructions MG.20.Px.yy provide the neccessary information for getting the HP drive up and running.

- VLT®  AQUA Drive Design Guide MG.20.Nx.yy entails all technical information about the drive and customer design and applications.

- VLT®  AQUA Drive Programming Guide MN.20.Ox.yy provides information on how to programme and includes complete parameter descriptions.

- VLT®  AQUA Drive FC 200 Profibus MG.33.Cx.yy

- VLT®  AQUA Drive FC 200 DeviceNet MG.33.Dx.yy

- Output Filters Design Guide MG.90.Nx.yy

- VLT®  AQUA Drive FC 200 Cascade Controller MI.38.Cx.yy

- Application Note MN20A102: Submersible Pump Application

- Application Note MN20B102: Master/Follower Operation Application

- Application Note MN20F102: Drive Closed Loop and Sleep Mode

- Instruction MI.38.Bx.yy: Installation Instruction for Mounting Brackets Enclosure type A5, B1, B2, C1 and C2 IP21, IP55 or IP66

- Instruction MI.90.Lx.yy: Analog I/O Option MCB109

- Instruction MI.33.Hx.yy: Panel through mount kit

x = Revision number

yy = Language code

Danfoss technical literature is also available online at

www.danfoss.com/BusinessAreas/DrivesSolutions/Documentations/Technical+Documentation.htm.
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1.1.3 Approvals

 

1.1.4 Symbols

Symbols used in these Operating Instructions.

NB!

Indicates something to be noted by the reader.

Indicates a general warning.

Indicates a high-voltage warning.

* Indicates default setting

VLT® AQUA Drive
Operating Instructions 1 How to Read these Operating Instructions
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2 Safety

2.1.1 Safety note

The voltage of the frequency converter is dangerous whenever connected to mains. Incorrect installation of the motor, frequency

converter or fieldbus may cause damage to the equipment, serious personal injury or death. Consequently, the instructions in this

manual, as well as national and local rules and safety regulations, must be complied with.

Safety Regulations

1. The frequency converter must be disconnected from mains if repair work is to be carried out. Check that the mains supply has been disconnected

and that the necessary time has passed before removing motor and mains plugs.

2. The [STOP/RESET] key on the control panel of the frequency converter does not disconnect the equipment from mains and is thus not to be

used as a safety switch.

3. Correct protective earthing of the equipment must be established, the user must be protected against supply voltage, and the motor must be

protected against overload in accordance with applicable national and local regulations.

4. The earth leakage currents are higher than 3.5 mA.

5. Protection against motor overload is set by par. 1-90 Motor Thermal Protection. If this function is desired, set par. 1-90 to data value [ETR trip]

(default value) or data value [ETR warning]. Note: The function is initialised at 1.16 x rated motor current and rated motor frequency. For the

North American market: The ETR functions provide class 20 motor overload protection in accordance with NEC.

6. Do not remove the plugs for the motor and mains supply while the frequency converter is connected to mains. Check that the mains supply has

been disconnected and that the necessary time has passed before removing motor and mains plugs.

7. Please note that the frequency converter has voltage inputs other than L1, L2 and L3, when load sharing (linking of DC intermediate circuit) and

external 24 V DC have been installed. Check that all voltage inputs have been disconnected and that the necessary time has passed before

commencing repair work.

Installation at High Altitudes

Installation at high altitude:

380 - 480 V: At altitudes above 3 km, please contact Danfoss Drives regarding PELV.

525 - 690 V: At altitudes above 2 km, please contact Danfoss Drives regarding PELV.

Warning against Unintended Start

1. The motor can be brought to a stop by means of digital commands, bus commands, references or a local stop, while the frequency converter is

connected to mains. If personal safety considerations make it necessary to ensure that no unintended start occurs, these stop functions are not sufficient.

2. While parameters are being changed, the motor may start. Consequently, the stop key [RESET] must always be activated; following which data can

be modified. 3. A motor that has been stopped may start if faults occur in the electronics of the frequency converter, or if a temporary overload or a fault

in the supply mains or the motor connection ceases.

Warning:

Touching the electrical parts may be fatal - even after the equipment has been disconnected from mains.

Also make sure that other voltage inputs have been disconnected, such as external 24 V DC, load sharing (linkage of DC intermediate circuit), as well as

the motor connection for kinetic back up.

 

VLT® AQUA Drive
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2.1.2 General warning

Leakage Current

The earth leakage current from the VLT AQUA Drive FC 200 exceeds 3.5 mA. According to IEC 61800-5-1 a reinforced Protective Earth

connection must be ensured by means of: a min. 10mm² Cu or 16mm² Al PE-wire or an addtional PE wire - with the same cable cross

section as the Mains wiring - must be terminated separately.

Residual Current Device

This product can cause a D.C. current in the protective conductor. Where a residual current device (RCD) is used for extra protection,

only an RCD of Type B (time delayed) shall be used on the supply side of this product. See also RCD Application Note MN.90.GX.02.

Protective earthing of the VLT AQUA Drive FC 200 and the use of RCD's must always follow national and local regulations.

 

2.1.3 Before commencing repair work

1. Disconnect the frequency converter from mains

2. Disconnect DC bus terminals 88 and 89

3. Wait at least the time mentioned in section General Warning above

4. Remove motor cable

 

2.1.4 Special conditions

Electrical ratings:

The rating indicated on the nameplate of the frequency converter is based on a typical 3-phase mains power supply, within the specified voltage, current

and temperature range, which is expected to be used in most applications.

The frequency converters also support other special applications, which affect the electrical ratings of the frequency converter. Special

conditions which affect the electrical ratings might be:

• Single phase applications

• High temperature applications which require derating of the electrical ratings

• Marine applications with more severe environmental conditions.

Consult the relevant clauses in these instructions and in the VLT® AQUA Drive Design Guide for information about the electrical ratings.

Installation requirements:

The overall electrical safety of the frequency converter requires special installation considerations regarding:

• Fuses and circuit breakers for over-current and short-circuit protection

• Selection of power cables (mains, motor, brake, loadsharing and relay)

• Grid configuration (IT,TN, grounded leg, etc.)

• Safety of low-voltage ports (PELV conditions).

Consult the relevant clauses in these instructions and in the VLT® AQUA Drive Design Guide for information about the installation requirements.

 

2.1.5 Caution

The frequency converter DC link capacitors remain charged after power has been disconnected. To avoid an electrical shock hazard,

disconnect the frequency converter from the mains before carrying out maintenance. Wait at least as follows before doing service on

the frequency converter:
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Voltage (V) Min. Waiting Time (Minutes)
4 15 20 30 40

200 - 240 0.25 - 3.7 kW 5.5 - 45 kW    
     

380 - 480 0.37 - 7.5 kW 11 - 90 kW 110 - 250 kW  315 - 1000 kW
     

525-600 0.75 kW - 7.5 kW 11 - 90 kW    
     

525-690  11 - 90 kW 45 - 400 kW 450 - 1200 kW  
     

Be aware that there may be high voltage on the DC link even when the LEDs are turned off.

 

2.1.6 Avoid un-intended start

NB!

While the frequency converter is connected to mains, the motor can be started/stopped using digital commands, bus commands, references or via the

Local Control Panel.

• Disconnect the frequency converter from mains whenever personal safety considerations make it necessary to avoid unintended start.

• To avoid unintended start, always activate the [OFF] key before changing parameters.

• Unless terminal 37 is turned off, an electronic fault, temporary overload, a fault in the mains supply, or lost motor connection may cause a

stopped motor to start.

 

2.1.7 IT mains

IT mains

Do not connect frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than 440 V

for 400 V converters and 760 V for 690 V converters.

For 400 V IT mains and delta earth (grounded leg), mains voltage may exceed 440 V between phase and earth.

For 690 V IT mains and delta earth (grounded leg), mains voltage may exceed 760 V between phase and earth.

par. 14-50 RFI Filter can be used to disconnect the internal RFI capacitors from the RFI filter to ground.

 

2.1.8 Disposal instruction 

Equipment containing electrical components must not be disposed of together with domestic waste.

It must be separately collected with electrical and electronic waste according to local and currently valid leg-

islation.

 

2.1.9 Safe Stop of the frequency converter (optional)

For versions fitted with a Safe Stop terminal 37 input, the frequency converter can perform the safety function Safe Torque Off (As defined by draft CD

IEC 61800-5-2) or Stop Category 0 (as defined in EN 60204-1).

It is designed and approved suitable for the requirements of Safety Category 3 in EN 954-1. This functionality is called Safe Stop. Prior to integration and

use of Safe Stop in an installation, a thorough risk analysis on the installation must be carried out in order to determine whether the Safe Stop functionality

and safety category are appropriate and sufficient. In order to install and use the Safe Stop function in accordance with the requirements of Safety

Category 3 in EN 954-1, the related information and instructions of the VLT AQUA Drive Design Guide MG.20.NX.YY must be followed! The information

and instructions of the Operating Instructions are not sufficient for a correct and safe use of the Safe Stop functionality!
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3 Introduction

3.1.1 Type code string - medium power 

Description Pos.: Possible choice
Product group & VLT Series 1-6 FC 202
Power rating 7-10 0.25 - 1200 kW
Number of phases 11 Three phases (T)

Mains voltage 11-12

S2: 220-240 VAC single phase
S4: 380-480 VAC single phase
T 2: 200-240 VAC
T 4: 380-480 VAC
T 6: 525-600 VAC
T 7: 525-690 VAC

Enclosure 13-15

E20: IP20
E21: IP 21/NEMA Type 1
E55: IP 55/NEMA Type 12
E2M: IP21/NEMA Type 1 w/mains shield
E5M: IP 55/NEMA Type 12 w/mains shield
E66: IP66
F21: IP21 kit without backplate
G21: IP21 kit with backplate
P20: IP20/Chassis with backplate
P21: IP21/NEMA Type 1 w/backplate
P55: IP55/NEMA Type 12 w/backplate

RFI filter 16-17

HX: No RFI filter
H1: RFI filter class A1/B
H2: RFI filter class A2
H3: RFI filter class A1/B (reduced cable length)
H4: RFI filter class A2/A1

Brake 18

X: No brake chopper included
B: Brake chopper included
T: Safe Stop
U: Safe + brake

Display 19
G: Graphical Local Control Panel (GLCP)
N: Numeric Local Control Panel (NLCP)
X: No Local Control Panel

Coating PCB 20 X. No coated PCB
C: Coated PCB

Mains option 21
D: Loadsharing
X: No Mains disconnect switch
8: Mains Disconnect + Loadsharing

Cable entries 22 X: Standard cable entries
O: European metric thread in cable entries

 23 Reserved
Software release 24-27 Actual software version
Software language 28  

A options 29-30

AX: No options
A0: MCA 101 Profibus DP V1
A4: MCA 104 DeviceNet
AN: MCA 121 Ethernet IP

B options 31-32

BX: No option
BK: MCB 101 General purpose I/O option
BP: MCB 105 Relay option
BO:MCB 109 Analog I/O option
BY: MCO 101 Extended Cascade Control

C0 options 33-34 CX: No options

C1 options 35 X: No options
5: MCO 102 Advanced Cascade Control

C option software 36-37 XX: Standard software

D options 38-39 DX: No option
D0: DC backup

The various options are described further in this Design Guide.

Table 3.1: Type code description.
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3.1.2 Frequency converter identification

Below is an example of an identification label. This label is situated on the frequency converter and shows the type and options fitted to the unit. See

table 2.1 for details of how to read theType code string (T/C).

Illustration 3.1: This example shows an identification label for VLT AQUA Drive.

Please have T/C (type code) number and serial number ready before contacting Danfoss.

 

3.1.3 Abbreviations and standards 

Abbreviations: Terms: SI-units: I-P units:
a Acceleration m/s2 ft/s2

AWG American wire gauge   
Auto Tune Automatic Motor Tuning   

°C Celsius   
I Current A Amp

ILIM Current limit   
Joule Energy J = N∙m ft-lb, Btu

°F Fahrenheit   
FC Frequency Converter   
f Frequency Hz Hz

kHz Kilohertz kHz kHz
LCP Local Control Panel   
mA Milliampere   
ms Millisecond   
min Minute   
MCT Motion Control Tool   

M-TYPE Motor Type Dependent   
Nm Newton Metres  in-lbs
IM,N Nominal motor current   
fM,N Nominal motor frequency   
PM,N Nominal motor power   
UM,N Nominal motor voltage   
par. Parameter   
PELV Protective Extra Low Voltage   
Watt Power W Btu/hr, hp

Pascal Pressure Pa = N/m² psi, psf, ft of water
IINV Rated Inverter Output Current   
RPM Revolutions Per Minute   
SR Size Related   
T Temperature C F
t Time s s,hr

TLIM Torque limit   
U Voltage V V

Table 3.2: Abbreviation and standards table .
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4 Mechanical installation

4.1 Before starting

4.1.1 Checklist

When unpacking the frequency converter, ensure that the unit is undamaged and complete. Use the following table to identify the packaging:

Enclosure

type:

A2

(IP 20/ 21)

A3

(IP 20/21)

A5

(IP 55/ 66)

B1/B3

(IP20/ 21/ 55/ 66)

B2/B4

(IP20/ 21/ 55/66)

C1/C3

(IP20/21/ 55/66)

C2/C4

(IP20/21/ 55/66)

 

Unit size (kW):

200-240 V 0.25-3.0 3.7 0.25-3.7
5.5-11/

5.5-11

15/

15-18.5

18.5-30/

22-30

37-45/

37-45

380-480 V 0.37-4.0 5.5-7.5 0.37-7.5
11-18.5/

11-18.5

22-30/

22-37

37-55/

45-55

75 - 90/

75-90

525-600 V  0.75-7.5 0.75-7.5
11-18.5/

11-18.5

22-37/

22-37

45-55/

45-55

75 - 90/

75-90

525-690 V - - -
-/

-

11-30/

-

-/

-

37-90/

-

Table 4.1: Unpacking table

Please note that a selection of screwdrivers (philips or cross-thread screwdriver and torx), a side-cutter, drill and knife is also recommended to have

handy for unpacking and mounting the frequency converter. The packaging for these enclosures contains, as shown: Accessories bag(s), documentation

and the unit. Depending on options fitted there may be one or two bags and one or more booklets.

VLT® AQUA Drive
Operating Instructions 4 Mechanical installation

MG.20.M7.02 - VLT® is a registered Danfoss trademark 13

  4

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 594 of 747



A
2

A
3

A
5

B
1

B
2

B
3

B
4

C
1

C
2

C
3

C
4

IP
20

/2
1*

IP
20

/2
1*

IP
55

/6
6

IP
21

/5
5/

66
IP

21
/5

5/
66

IP
20

/2
1*

IP
20

/2
1*

IP
21

/5
5/

66
IP

21
/5

5/
66

IP
20

/2
1*

IP
20

/2
1*

Ill
us

tr
at

io
n 

4.
1:

 T
op

 a
nd

 b
ot

to
m

 m
ou

nt
in

g 
ho

le
s.

Ill
us

tr
at

io
n 

4.
2:

 T
op

 a
nd

 b
ot

to
m

 m
ou

nt
in

g 
ho

le
s.

 (
B4

+
C3

+
C4

 o
nl

y)

Ac
ce

ss
or

y 
ba

gs
 c

on
ta

in
in

g 
ne

ce
ss

ar
y 

br
ac

ke
ts

, s
cr

ew
s 

an
d 

co
nn

ec
to

rs
 a

re
 in

cl
ud

ed
 w

ith
 t

he
 d

riv
es

 u
po

n 
de

liv
er

y.

Al
l m

ea
su

re
m

en
ts

 in
 m

m
.

* 
IP

21
 c

an
 b

e 
es

ta
bl

is
he

d 
w

ith
 a

 k
it 

as
 d

es
cr

ib
ed

 in
 t

he
 s

ec
tio

n:
 I

P 
21

/ 
IP

 4
X/

 T
YP

E 
1 

En
cl

os
ur

e 
Ki

t 
in

 t
he

 D
es

ig
n 

G
ui

de
.

4
.2

.1
M

ec
h

an
ic

al
 f

ro
n

t 
vi

ew
s

4 Mechanical installation
VLT® AQUA Drive

Operating Instructions

14 MG.20.M7.02 - VLT® is a registered Danfoss trademark

4  

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 595 of 747



M
ec

h
an

ic
al

 d
im

en
si

on
s

Fr
am

e 
si

ze
 (

kW
):

A
2

A
3

A
5

B
1

B
2

B
3

B
4

C
1

C
2

C
3

C
4

20
0-

2
40

 V
38

0-
4

80
 V

52
5-

6
00

 V
52

5-
6

90
 V

T2 T4 T6 T7

0.
25

-3
.0

0.
37

-4
.0

- -

3
.7

5.
5

-7
.5

0.
7

5-
7.

5
-

0
.2

5
-3

.7
0

.3
7

-7
.5

0
.7

5
-7

.5
-

5
.5

-1
1

11
-1

8.
5

11
-1

8.
5

-

15
22

-3
0

22
-3

0
11

-3
0

5.
5-

1
1

11
-1

8.
5

11
-1

8.
5

-

1
5-

1
8.

5
22

-3
7

22
-3

7
-

18
.5

-3
0

37
-5

5
37

-5
5

-

3
7-

4
5

7
5-

9
0

7
5-

9
0

3
7-

9
0

22
-3

0
45

-5
5

45
-5

5
-

37
-4

5
75

-9
0

75
-9

0
-

IP N
EM

A
20

Ch
as

si
s

21
Ty

pe
 1

20
Ch

as
si

s
21

Ty
pe

 1
55

/6
6

Ty
pe

 1
2

21
/ 

55
/6

6
Ty

pe
 1

/1
2

21
/5

5/
66

Ty
pe

 1
/1

2
20

Ch
as

si
s

20
Ch

as
si

s
21

/5
5/

66
Ty

pe
 1

/1
2

21
/5

5/
66

Ty
pe

 1
/1

2
20

Ch
as

si
s

20
Ch

as
si

s
H

ei
gh

t 
(m

m
)

En
cl

os
ur

e
A*

*
24

6
37

2
24

6
37

2
42

0
48

0
65

0
35

0
46

0
68

0
77

0
49

0
60

0
..w

ith
 d

e-
co

up
lin

g 
pl

at
e

A2
37

4
-

37
4

-
-

-
-

41
9

59
5

-
-

63
0

80
0

Ba
ck

 p
la

te
A1

26
8

37
5

26
8

37
5

42
0

48
0

65
0

39
9

52
0

68
0

77
0

55
0

66
0

D
is

ta
nc

e 
be

tw
ee

n 
m

ou
nt

. h
ol

es
a

25
7

35
0

25
7

35
0

40
2

45
4

62
4

38
0

49
5

64
8

73
9

52
1

63
1

W
id

th
 (

m
m

)
En

cl
os

ur
e

B
90

90
13

0
13

0
24

2
24

2
24

2
16

5
23

1
30

8
37

0
30

8
37

0
W

ith
 o

ne
 C

 o
pt

io
n

B
13

0
13

0
17

0
17

0
24

2
24

2
24

2
20

5
23

1
30

8
37

0
30

8
37

0
Ba

ck
 p

la
te

B
90

90
13

0
13

0
24

2
24

2
24

2
16

5
23

1
30

8
37

0
30

8
37

0
D

is
ta

nc
e 

be
tw

ee
n 

m
ou

nt
. h

ol
es

b
70

70
11

0
11

0
21

5
21

0
21

0
14

0
20

0
27

2
33

4
27

0
33

0
D

ep
th

 (
m

m
)

W
ith

ou
t 

op
tio

n 
A/

B
C

20
5

20
5

20
5

20
5

20
0

26
0

26
0

24
8

24
2

31
0

33
5

33
3

33
3

W
ith

 o
pt

io
n 

A/
B

C*
22

0
22

0
22

0
22

0
20

0
26

0
26

0
26

2
24

2
31

0
33

5
33

3
33

3
Sc

re
w

 h
ol

es
 (

m
m

)
c

8.
0

8.
0

8.
0

8.
0

8.
2

12
12

8
-

12
12

-
-

D
ia

m
et

er
 ø

d
11

11
11

11
12

19
19

12
-

19
19

-
-

D
ia

m
et

er
 ø

e
5.

5
5.

5
5.

5
5.

5
6.

5
9

9
6.

8
8.

5
9.

0
9.

0
8.

5
8.

5
f

9
9

9
9

9
9

9
7.

9
15

9.
8

9.
8

17
17

M
ax

 w
ei

gh
t

(k
g)

4.
9

5.
3

6.
6

7.
0

14
23

27
12

23
.5

45
65

35
50

* 
D

ep
th

 o
f 
en

cl
os

ur
e 

w
ill

 v
ar

y 
w

ith
 d

iff
er

en
t 

op
tio

ns
 in

st
al

le
d.

**
 T

he
 f

re
e 

sp
ac

e 
re

qu
ire

m
en

ts
 a

re
 a

bo
ve

 a
nd

 b
el

ow
 t

he
 b

ar
e 

en
cl

os
ur

e 
he

ig
ht

 m
ea

su
re

m
en

t 
A.

 S
ee

 s
ec

tio
n 

3.
2.

3 
fo

r 
fu

rt
he

r 
in

fo
rm

at
io

n.

 

4
.2

.2
M

ec
h

an
ic

al
 d

im
en

si
on

s

VLT® AQUA Drive
Operating Instructions 4 Mechanical installation

MG.20.M7.02 - VLT® is a registered Danfoss trademark 15

  4

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 596 of 747



4.2.3 Mechanical mounting 

All IP20 enclosure sizes as well as IP21/ IP55 enclosure sizes except A2 and A3 allow side-by-side installation.

If the IP 21 Enclosure kit (130B1122 or 130B1123) is used on enclosure A2 or A3, there must be a clearance between the drives of min. 50 mm.

For optimal cooling conditions allow a free air passage above and below the frequency converter. See table below.

Air passage for different enclosures

Enclo-

sure:
A2 A3 A5 B1 B2 B3 B4 C1 C2 C3 C4

a (mm): 100 100 100 200 200 200 200 200 225 200 225

b (mm): 100 100 100 200 200 200 200 200 225 200 225

1. Drill holes in accordance with the measurements given.

2. You must provide screws suitable for the surface on which you want to mount the frequency converter. Re-tighten all four screws.

Table 4.2: Mounting frame sizes A5, B1, B2, B3, B4, C1, C2, C3 and C4 on a non-solid back wall, the drive must be provided with a back plate A due

to insufficient cooling air over the heat sink.

With heavier drives (B4, C3, C4) use a lift. First wall-mount the 2 lower bolts - then lift the drive onto the lower bolts - finally fasten the drive against the

wall with the 2 top bolts.

4 Mechanical installation
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4.2.4 Safety requirements of mechanical installation

Pay attention to the requirements that apply to integration and field mounting kit. Observe the information in the list to avoid serious

damage or injury, especially when installing large units.

The frequency converter is cooled by means of air circulation.

To protect the unit from overheating, it must be ensured that the ambient temperature does not exceed the maximum temperature stated for the

frequency converter and that the 24-hour average temperature is not exceeded. Locate the maximum temperature and 24-hour average in the paragraph

Derating for Ambient Temperature.

If the ambient temperature is in the range of 45 °C - 55 ° C, derating of the frequency converter will become relevant, see Derating for Ambient

Temperature.

The service life of the frequency converter is reduced if derating for ambient temperature is not taken into account.

 

4.2.5 Field Mounting

For field mounting the IP 21/IP 4X top/TYPE 1 kits or IP 54/55 units are recommended.

 

4.2.6 Panel through mounting

A Panel Through Mount Kit is available for frequency converter series , VLT Aqua Drive and.

In order to increase heatsink cooling and reduce panel depth, the frequency converter may be mounted in a through panel. Furthermore the in-built fan

can then be removed.

The kit is available for enclosures A5 through C2.

NB!

This kit cannot be used with cast front covers. No cover or IP21 plastic cover must be used instead.

Information on ordering numbers is found in the Design Guide, section Ordering Numbers.

More detailed information is available in the Panel Through Mount Kit instruction, MI.33.H1.YY, where yy=language code.
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5 Electrical Installation

5.1 How to Connect

5.1.1 Cables general 

NB!

Always comply with national and local regulations on cable cross-sections.

Details of terminal tightening torques.

 Power (kW) Torque (Nm)

Enclosure 200-240 V 380-480 V 525-600 V Mains Motor DC connec-
tion Brake Earth Relay

A2 0.25 - 3.0 0.37 - 4.0  1.8 1.8 1.8 1.8 3 0.6
A3 3.7 5.5 - 7.5 0.75 - 7.5 1.8 1.8 1.8 1.8 3 0.6
A5 0.25 - 3.7 0.37 - 7.5 0.75 - 7.5 1.8 1.8 1.8 1.8 3 0.6
B1 5.5 - 11 11 - 18.5 - 1.8 1.8 1.5 1.5 3 0.6

B2 -
15

22
30

-
-

4.5
4.52)

4.5
4.52)

3.7
3.7

3.7
3.7

3
3

0.6
0.6

B3 5.5 - 11 11 - 18.5 11 - 18.5 1.8 1.8 1.8 1.8 3 0.6
B4 15 - 18.5 22 - 37 22 - 37 4.5 4.5 4.5 4.5 3 0.6
C1 18.5 - 30 37 - 55 - 10 10 10 10 3 0.6

C2 37
45

75
90 - 14

24
14
24

14
14

14
14

3
3

0.6
0.6

C3 22 -
30

45 -
55

45 -
55 10 10 10 10 3 0.6

C4 37 -
45

75 -
90

75 -
90

14
241

14
241 14 14 3 0.6

Table 5.1: Tightening of terminals

1. For different cable dimensions x/y where x≤95 mm2 and y≥95 mm2.

2. Cable dimensions above 18.5 kW ≥ 35 mm2 and below 22 kW ≤ 10 mm2
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5.1.2 Earthing and IT mains

The earth connection cable cross section must be at least 10 mm2 or 2 rated mains wires terminated separately according to EN 50178

or IEC 61800-5-1 unless national regulations specify differently. Always comply with national and local regulations. on cable cross-

sections.

The mains is connected to the main disconnect switch if this is included.

NB!

Check that mains voltage corresponds to the mains voltage of the frequency converter name plate.

Illustration 5.1: Terminals for mains and earthing.

IT Mains

Do not connect 400 V frequency converters with RFI-filters to mains supplies with a voltage between phase and earth of more than

440 V.

For IT mains and delta earth (grounded leg), mains voltage may exceed 440 V between phase and earth.

5 Electrical Installation
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5.1.4 Mains connection for A2 and A3

Illustration 5.2: First mount the two screws on the mounting plate, slide it into place and tighten fully.

Illustration 5.3: When mounting cables, first mount and tighten earth cable.

The earth connection cable cross section must be at least 10 mm2 or 2 rated mains wires terminated separately according to EN 50178/

IEC 61800-5-1.

5 Electrical Installation
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Illustration 5.4: Then mount mains plug and tighten wires.

Illustration 5.5: Finally tighten support bracket on mains wires.

NB!

With single phase A3 use L1 and L2 terminals.
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5.1.5 Mains connection for A5

Illustration 5.6: How to connect to mains and earthing without mains disconnect switch. Note that a cable clamp is used.

Illustration 5.7: How to connect to mains and earthing with mains disconnect switch.

NB!

With single phase A5 use L1 and L2 terminals.

5 Electrical Installation
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5.1.6 Mains connection for B1, B2 and B3

Illustration 5.8: How to connect to mains and earthing for

B1 and B2

Illustration 5.9: How to connect to mains and earthing for

B3 without RFI.

Illustration 5.10: How to connect to mains and earthing for

B3 with RFI.

NB!

With single phase B1 use L1 and L2 terminals.

NB!

For correct cable dimensions please see the section General Specifications at the back of this manual.
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5.1.7 Mains connection for B4, C1 and C2

Illustration 5.11: How to connect to mains and earthing for

B4.

Illustration 5.12: How to connect to mains and earthing for

C1 and C2.

 

5.1.8 Mains connection for C3 and C4

Illustration 5.13: How to connect C3 to mains and earthing. Illustration 5.14: How to connect C4 to mains and earthing.
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5.1.9 How to connect motor - introduction

See section General Specifications for correct dimensioning of motor cable cross-section and length.

• Use a screened/armoured motor cable to comply with EMC emission specifications (or install the cable in metal conduit).

• Keep the motor cable as short as possible to reduce the noise level and leakage currents.

• Connect the motor cable screen/armour to both the decoupling plate of the frequency converter and to the metal of the motor. (Same applies

to both ends of metal conduit if used instead of screen.)

• Make the screen connections with the largest possible surface area (cable clamp or by using an EMC cable gland). This is done by using the

supplied installation devices in the frequency converter.

• Avoid terminating the screen by twisting the ends (pigtails), as this will spoil high frequency screening effects.

• If it is necessary to break the continuity of the screen to install a motor isolator or motor relay, the continuity must be maintained with the lowest

possible HF impedance.

Cable length and cross-section

The frequency converter has been tested with a given length of cable and a given cross-section of that cable. If the cross-section is increased, the cable

capacitance - and thus the leakage current - may increase, and the cable length must be reduced correspondingly.

Switching frequency

When frequency converters are used together with sine wave filters to reduce the acoustic noise from a motor, the switching frequency must be set

according to the sine wave filter instruction in par. 14-01 Switching Frequency.

Precautions while using Aluminium conductors

Aluminium conductors are not recommended for cable cross sections below 35 mm². Terminals can accept aluminium conductors but the conductor

surface has to be clean and the oxidation must be removed and sealed by neutral acid free Vaseline grease before the conductor is connected.

Furthermore, the terminal screw must be retightened after two days due to the softness of the aluminium. It is crucial to ensure the connection makes

a gas tight joint, otherwise the aluminium surface will oxidize again.

All types of three-phase asynchronous standard motors can be connected

to the frequency converter. Normally, small motors are star-connected

(230/400 V, D/Y). Large motors are delta-connected (400/690 V, D/Y).

Refer to the motor name plate for correct connection mode and voltage.

Illustration 5.15: Terminals for motor connection

NB!

In motors without phase insulation paper or other insulation reinforcement suitable for operation with voltage supply (such as a fre-

quency converter), fit a sine-wave filter on the output of the frequency converter. (Motors that comply with IEC 60034-17 do not require

a Sine-wave filter).

No. 96 97 98 Motor voltage 0-100% of mains voltage.

 U V W 3 cables out of motor

 U1 V1 W1
6 cables out of motor, Delta-connected

W2 U2 V2

 U1 V1 W1 6 cables out of motor, Star-connected

    U2, V2, W2 to be interconnected separately

    (optional terminal block)

No. 99   Earth connection

 PE    

Table 5.3: 3 and 6 cable motor connection.
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5.1.11 Motor connection for A2 and A3

Follow these drawings step by step for connecting the motor to the frequency converter.

Illustration 5.16: First terminate the motor earth, then place motor U, V and W wires in plug and tighten.

Illustration 5.17: Mount cable clamp to ensure 360 degree connection between chassis and screen, note the outer insulation of the motor

cable is removed under the clamp.
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5.1.12 Motor connection for A5

Illustration 5.18: First terminate the motor earth, then place motor U, V and W wires in terminal and tighten. Please ensure that the outer

insulation of the motor cable is removed under the EMC clamp.

 

5.1.13 Motor connection for B1 and B2

Illustration 5.19: First terminate the motor earth, then Place motor U, V and W wires in terminal and tighten. Please ensure that the outer

insulation of the motor cable is removed under the EMC clamp.
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5.1.14 Motor connection for B3 and B4

Illustration 5.20: First terminate the motor earth, then Place

motor U, V and W wires in terminal and tighten. Please en-

sure that the outer insulation of the motor cable is removed

under the EMC clamp.

Illustration 5.21: First terminate the motor earth, then Place

motor U, V and W wires in terminal and tighten. Please en-

sure that the outer insulation of the motor cable is removed

under the EMC clamp.

 

5.1.15 Motor connection for C1 and C2

Illustration 5.22: First terminate the motor earth, then Place motor U, V and W wires in terminal and tighten. Please ensure that the outer

insulation of the motor cable is removed under the EMC clamp.
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5.1.16 Motor connection for C3 and C4

Illustration 5.23: First terminate the motor earth, then place motor U, V and W wires into the appropriate terminals and tighten. Please

ensure that the outer insulation of the motor cable is removed under the EMC clamp.

Illustration 5.24: First terminate the motor earth, then place motor U, V and W wires into the appropriate terminals and tighten. Please

ensure that the outer insulation of the motor cable is removed under the EMC clamp.

 

5.1.17 DC bus connection 

The DC bus terminal is used for DC back-up, with the intermediate circuit being supplied from an external source.

Terminal numbers used: 88, 89
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Illustration 5.25: DC bus connections for enclosure B3. Illustration 5.26: DC bus connections for enclosure B4.

Illustration 5.27: DC bus connections for enclosure C3. Illustration 5.28: DC bus connections for enclosure C4.

Please contact Danfoss if you require further information.

 

5.1.18 Brake connection option 

The connection cable to the brake resistor must be screened/armoured.

Brake resistor  

Terminal number 81 82

Terminals R- R+

NB!

Dynamic brake calls for extra equipment and safety considerations. For further information, please contact Danfoss.

1. Use cable clamps to connect the screen to the metal cabinet of the frequency converter and to the decoupling plate of the brake resistor.

2. Dimension the cross-section of the brake cable to match the brake current.

NB!

Voltages up to 975 V DC (@ 600 V AC) may occur between the terminals.
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Illustration 5.29: Brake connection terminal for B3. Illustration 5.30: Brake connection terminal for B4.

Illustration 5.31: Brake connection terminal for C3. Illustration 5.32: Brake connection terminal for C4.

NB!

If a short circuit in the brake IGBT occurs, prevent power dissipation in the brake resistor by using a mains switch or contactor to

disconnect the mains for the frequency converter. Only the frequency converter shall control the contactor.

NB!

Place the brake resistor in an environment free of fire risk and ensure that no external objects can fall into the brake resistor through

ventilation slots.

Do not cover ventilation slots and grids.

 

5.1.19 Relay connection 

To set relay output, see par. group 5-4* Relays.
No. 01 - 02 make (normally open)

 01 - 03 break (normally closed)

 04 - 05 make (normally open)

 04 - 06 break (normally closed)
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Terminals for relay connection

(A2 and A3 enclosures).

Terminals for relay connection

(A5, B1 and B2 enclosures).

Illustration 5.33: Terminals for relay connection (C1 and C2 enclosures).

The relay connections are shown in the cut-out with relay plugs (from the Accessory Bag) fitted.
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Illustration 5.34: Terminals for relay connections for B3. Only one relay input is fitted from the factory. When the second relay is needed

remove knock-out.

Illustration 5.35: Terminals for relay connections for B4.

Illustration 5.36: Terminals for relay connections for C3 and C4. Located in the upper right corner of the frequency converter.
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5.1.20 Relay output

Relay 1

• Terminal 01: common

• Terminal 02: normal open 240 V AC

• Terminal 03: normal closed 240 V AC

Relay 2

• Terminal 04: common

• Terminal 05: normal open 400 V AC

• Terminal 06: normal closed 240 V AC

Relay 1 and relay 2 are programmed in par. 5-40 Function Relay,

par. 5-41 On Delay, Relay, and par. 5-42 Off Delay, Relay.

Additional relay outputs by using option module MCB 105.

 

5.1.21 Wiring example and testing

The following section describes how to terminate control wires and how to access them. For an explanation of the function, programming and wiring of

the control terminals, please see chapter, How to programme the frequency converter.
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5.1.22 Access to control terminals 

All terminals to the control cables are located underneath the terminal cover

on the front of the frequency converter. Remove the terminal cover with a

screwdriver.

130BT248

Illustration 5.37: Access to control terminals for A2, A3, B3, B4, C3

and C4 enclosures

Remove front-cover to access control terminals. When replacing the front-

cover, please ensure proper fastening by applying a torque of 2 Nm.

Illustration 5.38: Access to control terminals for A5, B1, B2, C1 and

C2 enclosures
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5.1.23 Control terminals 

Drawing reference numbers:

1. 10-pole plug digital I/O.

2. 3-pole plug RS-485 Bus.

3. 6-pole analog I/O.

4. USB connection.

Illustration 5.39: Control terminals (all enclosures)

 

5.1.24 Control cable clamp

1. Use a clamp from the accessory bag to connect screen to fre-

quency converter decoupling plate for control cables.

See section entitled Earthing of Screened/Armoured Control Cables for

the correct termination of control cables.

Illustration 5.40: Control cable clamp.
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5.1.25 Electrical installation  and control cables 

Illustration 5.41: Diagram showing all electrical terminals. (Terminal 37 present for units with Safe Stop Function only.)

Terminal number Terminal description Parameter number Factory default

1+2+3 Terminal 1+2+3-Relay1 5-40 No operation

4+5+6 Terminal 4+5+6-Relay2 5-40 No operation

12 Terminal 12 Supply - +24 V DC

13 Terminal 13 Supply - +24 V DC

18 Terminal 18 Digital Input 5-10 Start

19 Terminal 19 Digital Input 5-11 No operation

20 Terminal 20 - Common

27 Terminal 27 Digital Input/Output 5-12/5-30 Coast inverse

29 Terminal 29 Digital Input/Output 5-13/5-31 Jog

32 Terminal 32 Digital Input 5-14 No operation

33 Terminal 33 Digital Input 5-15 No operation

37 Terminal 37 Digital Input - Safe Stop

42 Terminal 42 Analog Output 6-50 Speed 0-HighLim

53 Terminal 53 Analog Input 3-15/6-1*/20-0* Reference

54 Terminal 54 Analog Input 3-15/6-2*/20-0* Feedback

Table 5.5: Terminal connections
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Very long control cables and analog signals may, in rare cases and depending on installation, result in 50/60 Hz earth loops due to noise from mains

supply cables.

If this occurs, break the screen or insert a 100 nF capacitor between screen and chassis.

NB!

The common of digital / analog inputs and outputs should be connected to separate common terminals 20, 39, and 55. This will avoid

ground current interference among groups. For example, it avoids switching on digital inputs disturbing analog inputs.

NB!

Control cables must be  screened/armoured.

 

5.1.26 How to test motor and direction of rotation

Note that unintended motor start can occur, ensure no personnel or equipment is in danger!

Illustration 5.42:

Step 1: First remove the insulation on both ends of a 50 to

70 mm piece of wire.

Please follow these steps to test the motor connection and direction of

rotation. Start with no power to the unit.

Illustration 5.43:

Step 2: Insert one end in terminal 27 using a suitable ter-

minal screwdriver. (Note: For units with Safe Stop function,

the existing jumper between terminal 12 and 37 should not

be removed for the unit to be able to run!)

Illustration 5.44:

Step 3: Insert the other end in terminal 12 or 13. (Note:

For units with Safe Stop function, the existing jumper be-

tween terminal 12 and 37 should not be removed for the

unit to be able to run!)
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Illustration 5.45:

Step 4: Power-up the unit and press the [Off] button. In

this state the motor should not rotate. Press [Off] to stop

the motor at any time. Note the LED at the [OFF] button

should be lit. If alarms or warnings are flashing, please see

chapter 7 regarding these.

Illustration 5.46:

Step 5: By pressing the [Hand on] button, the LED above

the button should be lit and the motor may rotate.

Illustration 5.47:

Step 6: The speed of the motor can be seen in the LCP. It

can be adjusted by pushing the up ▲ and down ▼ arrow

buttons.

Illustration 5.48:

Step 7: To move the cursor, use the left ◄ and right ► arrow

buttons. This enables changing the speed in larger incre-

ments.

Illustration 5.49:

Step 8: Press the [Off] button to stop the motor again.

Illustration 5.50:

Step 9: Change two motor wires if the desired rotation of

direction is not achieved.

Remove mains power from the frequency converter before changing motor wires.
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5.1.27 Switches S201, S202, and S801 

Switches S201 (Al 53) and S202 (Al 54) are used to select a current (0-20

mA) or a voltage (0 to 10 V) configuration of the analog input terminals

53 and 54 respectively.

Switch S801 (BUS TER.) can be used to enable termination on the RS-485

port (terminals 68 and 69).

Please note that the switches may be covered by an option, if fitted.

Default setting:

S201 (AI 53) = OFF (voltage input)

S202 (AI 54) = OFF (voltage input)

S801 (Bus termination) = OFF

Illustration 5.51: Switches location.

5.2 Final Optimization and Test

5.2.1 Final optimization and test

To optimize motor shaft performance and optimize the frequency converter for the connected motor and installation, please follow these steps. Ensure

that frequency converter and motor are connected, and power is applied to frequency converter.

NB!

Before power up ensure that connected equipment is ready for use.

Step 1. Locate  motor name plate

NB!

The motor is either star- (Y) or delta- connected (Δ). This information is located on the motor name plate data.
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Illustration 5.52: Motor name plate example

Step 2. Enter motor name plate data in following parameter list.

To access list first press [QUICK MENU] key then select “Q2 Quick Setup”.
1. Motor Power [kW]

or Motor Power [HP]
par. 1-20
par. 1-21

2. Motor Voltage par. 1-22
3. Motor Frequency par. 1-23
4. Motor Current par. 1-24
5. Motor Nominal Speed par. 1-25

Table 5.6: Motor related parameters

Step 3. Activate Automatic Motor Adaptation (AMA)

Performing AMA ensures best possible performance. AMA automatically takes measurements from the specific motor connected and compensates for

installation variances.

1. Connect terminal 27 to terminal 12 or use [MAIN MENU] and set Terminal 27 par. 5-12 to No operation (par. 5-12 [0])

2. Press [QUICK MENU], select "Q2 Quick Setup", scroll down to AMA par. 1-29.

3. Press [OK] to activate the AMA par. 1-29.

4. Choose between complete or reduced AMA. If sine wave filter is mounted, run only reduced AMA, or remove sine wave filter during AMA

procedure.

5. Press [OK] key. Display should show “Press [Hand on] to start”.

6. Press [Hand on] key. A progress bar indicates if AMA is in progress.

Stop the AMA during operation

1. Press the [OFF] key - the frequency converter enters into alarm mode and the display shows that the AMA was terminated by the user.

Successful AMA

1. The display shows “Press [OK] to finish AMA”.

2. Press the [OK] key to exit the AMA state.

Unsuccessful AMA

1. The frequency converter enters into alarm mode. A description of the alarm can be found in the Troubleshooting section.

2. "Report Value” in the [Alarm Log] shows the last measuring sequence carried out by the AMA, before the frequency converter entered alarm

mode. This number along with the description of the alarm will assist troubleshooting. If contacting Danfoss Service, make sure to mention

number and alarm description.

NB!

Unsuccessful AMA is often caused by incorrectly entered motor name plate data or too big difference between the motor power size

and the frequency converter power size.
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Step 4. Set speed limit and ramp time

Set up the desired limits for speed and ramp time.

Minimum Reference par. 3-02
Maximum Reference par. 3-03

Motor Speed Low Limit par. 4-11 or 4-12
Motor Speed High Limit par. 4-13 or 4-14

Ramp 1 Ramp Up Time [s] par. 3-41
Ramp 1 Ramp Down Time 1 [s] par. 3-42

VLT® AQUA Drive
Operating Instructions 5 Electrical Installation

MG.20.M7.02 - VLT® is a registered Danfoss trademark 45

  5

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 626 of 747



6 Commissioning and Application Examples
VLT® AQUA Drive

Operating Instructions

46 MG.20.M7.02 - VLT® is a registered Danfoss trademark

6  

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 627 of 747



6 Commissioning and Application Examples

6.1 Quick Setup

6.1.1 Quick Menu Mode

The GLCP provides access to all parameters listed under the Quick Menus. To set parameters using the [Quick Menu] button:

Pressing [Quick Menu] the list indicates the different areas contained in the Quick menu.

Efficient parameter set-up for water applications

The parameters can easily be set up for the vast majority of the water and wastewater applications only by using the [Quick Menu].

The optimum way to set parameters through the [Quick Menu] is by following the below steps:

1. Press [Quick Setup] for selecting basic motor settings, ramp times, etc.

2. Press [Function Setups] for setting up the required functionality of the frequency converter - if not already covered by the settings in [Quick

Setup].

3. Choose between General Settings, Open Loop Settings and Closed Loop Settings.

It is recommended to do the set-up in the order listed.

Illustration 6.1: Quick Menu view.

Par. Designation [Units]

0-01 Language  

1-20 Motor Power [kW]

1-22 Motor Voltage [V]

1-23 Motor Frequency [Hz]

1-24 Motor Current [A]

1-25 Motor Nominal Speed [RPM]

3-41 Ramp 1 Ramp up Time [s]

3-42 Ramp 1 Ramp down Time [s]

4-11 Motor Speed Low Limit [RPM]

4-13 Motor Speed High Limit [RPM]

1-29 Automatic Motor Adaptation (AMA)  

Table 6.1: Quick Setup parameters. Please see section Commonly Used

Parameters - Explanations

If No Operation is selected in terminal 27 no connection to +24 V on terminal 27 is necessary to enable start.

If Coast Inverse (factory default value) is selected in Terminal 27, a connection to +24V is necessary to enable start.

NB!

For detailed parameter descriptions, please see the following section on Commonly Used Parameters - Explanations.
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6.2.1 Start/Stop 

Terminal 18 = start/stop par. 5-10 [8] Start

Terminal 27 = No operation par. 5-12 [0] No operation (Default coast

inverse

Par. 5-10 Digital Input, Terminal 18 = Start (default)

Par. 5-12 Digital Input, Terminal 27 = coast inverse (default)

Illustration 6.2: Terminal 37: Available only with Safe Stop

Function!

 

6.2.2 Closed loop wiring

Terminal 12 /13: +24V DC

Terminal 18: Start par. 5-18 [8] Start (Default)

Terminal 27: Coast par. 5-12 [2] coast inverse (Default)

Terminal 54: Analog input

L1-L3: Mains terminals

U,V and W: Motor terminals
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6.2.3 Submersible pump application

The system consists of a submersible pump controlled by a Danfoss VLT AQUA Drive and a pressure transmitter. The transmitter gives a 4-20 mA feedback

signal to the VLT AQUA Drive, which keeps a constant pressure by controlling the speed of the pump. To design a drive for a submersible pump application,

there are a few important issues to take into consideration. Therefore the drive used must be chosen according to motor current.

1. The motor is a so called “Can motor” with a stainless steel can between the rotor and stator. There is a larger and a more magnetic resistant

air-gap than on a normal motor hence a weaker field which results in the motors being designed with a higher rated current than a norm motor

with similar rated power.

2. The pump contains thrust bearings which will be damaged when running below minimum speed which normally will be 30 Hz.

3. The motor reactance is nonlinear in submersible pump motors and therefore Automatic Motor Adaption (AMA) may not be possible. However,

normally submersible pumps are operated with very long motor cables that might eliminate the nonlinear motor reactance and enable the drive

to perform AMA. If AMA fails, the motor data can be set from parameter group 1-3* (see motor datasheet). Be aware that if AMA has succeeded

the drive will compensate for voltage drop in the long motor cables, so if the Advanced motor data are set manually, the length of the motor

cable must be taken into considerations to optimize system performance.

4. It is important that the system is operated with a minimum of wear and tear of the pump and motor. A Danfoss Sine-Wave filter can lower the

motor insulation stress and increase lifetime (check actual motor insulation and the frequency converter du/dt specification). It is recommended

to use a filter to reduce the need for service.

5. EMC performance can be difficult to achieve due to the fact that the special pump cable which is able to withstand the wet conditions in the well

normally is unscreened. A solution could be to use a screened cable above the well and fix the screen to the well pipe if it is made of steel (can

also be made of plastic). A Sine-Wave filter will also reduce the EMI from unscreened motor cables.

The special “can motor” is used due to the wet installation conditions. The drive needs to be designed for the system according to output current to be

able to run the motor at nominal power.

To prevent damage to the thrust bearings of the pump, it is important to ramp the pump from stop to min. speed as quick as possible. Well-known

manufacturers of submersible pumps recommend that the pump is ramped to min. speed (30 Hz) in max. 2 -3 seconds. The new VLT© AQUA Drive is

designed with initial and final Ramp for these applications. The initial and final ramps are 2 individual ramps, where Initial Ramp, if enabled, will ramp

the motor from stop to min. speed and automatically switch to normal ramp, when min. speed is reached. Final ramp will do the opposite from min. speed

to stop in a stop situation.

Pipe-Fill mode can be enabled to prevent water hammering. The Danfoss frequency converter is capable of filling vertical pipes using the PID controller

to slowly ramp up the pressure with a user specified rate (units/sec). If enabled the drive will, when it reaches min. speed after startup, enter pipe fill

mode. The pressure will slowly be ramped up until it reaches a user specified Filled Set Point, where after the drive automatically disables Pipe Fill Mode

and continues in normal closed loop operation.

This feature is designed for irrigation applications.

Electrical Wiring

Typical parameter settings (Typical/recommended settings in brack-
ets.)
Parameters:  
Motor Rated Power Par. 1-20 / par. 1-21
Motor Rated Voltage Par. 1-22
Motor Current Par. 1-24
Motor Rated Speed Par. 1-28
Enable Reduced Automatic Motor Adaptation (AMA in par. 1-29)

NB!

Note the analog input 2, (terminal (54) format must be

set to mA. (switch 202).
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Min. Reference Par. 3-01 (30 Hz)
Max. Reference Par. 3-02 (50/60 Hz)
Initial Ramp Up Time Par. 3-84 (2 sec.)
Final Ramp Down Time Par. 3-88 (2 sec.)
Normal Ramp Up Time Par. 3-41 (8 sec. depending on size)
Normal Ramp Down Time Par. 3-42 (8 sec. depending on size)
Motor Min. Speed Par. 4-11 (30 Hz)
Motor Max. Speed Par. 4-13 (50/60 Hz)
Use the “Closed Loop” wizard under “Quick Menu_Funtion_Setup”, to easily set up the feedback settings in the PID controller.

Pipe Fill Mode
Pipe Fill Enable Par. 29-00  
Pipe Fill Rate Par. 29-04 (Feedback units/sec.)
Filled Set Point Par. 29-05 (Feedback units)
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7 How to Operate the Frequency Converter

7.1 Ways of Operation

7.1.1 Ways of operation

The frequency converter can be operated in 3 ways:

1. Graphical Local Control Panel (GLCP), see 6.1.2

2. Numeric Local Control Panel (NLCP), see 6.1.3

3. RS-485 serial communication or USB, both for PC connection, see 6.1.4

If the frequency converter is fitted with fieldbus option, please refer to relevant documentation.

 

7.1.2 How to operate graphical LCP (GLCP) 

The following instructions are valid for the GLCP (LCP 102).

The GLCP is divided into four functional groups:

1. Graphical display with Status lines.

2. Menu keys and indicator lights (LED's) - selecting mode, changing parameters and switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

Graphical display:

The LCD-display is back-lit with a total of 6 alpha-numeric lines. All data is displayed on the LCP which can show up to five operating variables while in

[Status] mode.

Display lines:

a. Status line: Status messages displaying icons and graphics.

b. Line 1-2: Operator data lines displaying data and variables de-

fined or chosen by the user. By pressing the [Status] key, up to

one extra line can be added.

c. Status line: Status messages displaying text.

The display is divided into 3 sections:

Top section (a)

shows the status when in status mode or up to 2 variables when not in

status mode and in the case of Alarm/Warning.
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The number of the Active Set-up (selected as the Active Set-up in par. 0-10) is shown. When programming in another Set-up than the Active Set-up, the

number of the Set-up being programmed appears to the right in brackets.

Middle section (b)

shows up to 5 variables with related unit, regardless of status. In case of alarm/warning, the warning is shown instead of the variables.

It is possible to toggle between three status read-out displays by pressing the [Status] key.

Operating variables with different formatting are shown in each status screen - see below.

Several values or measurements can be linked to each of the displayed operating variables. The values / measurements to be displayed can be defined

via par. 0-20, 0-21, 0-22, 0-23, and 0-24, which can be accessed via [QUICK MENU], "Q3 Function Setups", "Q3-1 General Settings", "Q3-11 Display

Settings".

Each value / measurement readout parameter selected in par. 0-20 to par. 0-24 has its own scale and number of digits after a possible decimal point.

Larger numeric values are displayed with few digits after the decimal point.

Ex.: Current readout

5.25 A; 15.2 A 105 A.

Status display I

This read-out state is standard after start-up or initialization.

Use [INFO] to obtain information about the value/measurement linked to

the displayed operating variables (1.1, 1.2, 1.3, 2, and 3).

See the operating variables shown in the display in this illustration. 1.1,

1.2 and 1.3 are shown in small size. 2 and 3 are shown in medium size.
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1.1

1.3
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1.2
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Status display II

See the operating variables (1.1, 1.2, 1.3, and 2) shown in the display in

this illustration.

In the example, Speed, Motor current, Motor power and Frequency are

selected as variables in the first and second lines.

1.1, 1.2 and 1.3 are shown in small size. 2 is shown in large size.
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Status display III:

This state displays the event and action of the Smart Logic Control. For

further information, see section Smart Logic Control.
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Bottom section

always shows the state of the frequency converter in Status mode.
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Top section

Middle section

Bottom section
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Display contrast adjustment

Press [status] and [▲] for darker display

Press [status] and [▼] for brighter display

Indicator lights (LEDs):

If certain threshold values are exceeded, the alarm and/or warning LED lights up. A status and alarm text appear on the control panel.

The On LED is activated when the frequency converter receives power from mains voltage, a DC bus terminal, or an external 24 V supply. At the same

time, the back light is on.

• Green LED/On: Control section is working.

• Yellow LED/Warn.: Indicates a warning.

• Flashing Red LED/Alarm: Indicates an alarm.

GLCP keys

Menu keys

The menu keys are divided into functions. The keys below the display and

indicator lamps are used for parameter set-up, including choice of display

indication during normal operation.
130BP045.10

[Status]

Indicates the status of the frequency converter and/or the motor. 3 different readouts can be chosen by pressing the [Status] key:

5 line readouts, 4 line readouts or Smart Logic Control.

Use [Status] for selecting the mode of display or for changing back to Display mode from either the Quick Menu mode, the Main Menu mode or Alarm

mode. Also use the [Status] key to toggle single or double read-out mode.

[Quick Menu]

Allows quick set-up of the frequency converter. The most common functions can be programmed here.

The [Quick Menu] consists of:

- Q1: My Personal Menu

- Q2: Quick Setup

- Q3: Function Setups

- Q5: Changes Made

- Q6: Loggings

The Function set-up provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable

torque, constant torque, pumps, dosing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications.

Amongst other features it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references,

closed loop single zone and multi-zone applications and specific functions related to water and wastewater applications.

The Quick Menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66.

It is possible to switch directly between Quick Menu mode and Main Menu mode.

[Main Menu]

is used for programming all parameters.

The Main Menu parameters can be accessed immediately unless a password has been created via par. 0-60, 0-61, 0-65 or 0-66. For the majority of water

and wastewater applications it is not necessary to access the Main Menu parameters but instead the Quick Menu, Quick Setup and Function Setups

provides the simplest and quickest access to the typical required parameters.

It is possible to switch directly between Main Menu mode  and Quick Menu mode.

Parameter shortcut can be carried out by pressing down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any

parameter.
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[Alarm Log]

displays an Alarm list of the five latest alarms (numbered A1-A5). To obtain additional details about an alarm, use the arrow keys to manoeuvre to the

alarm number and press [OK]. Information is displayed about the condition of the frequency converter before it enters the alarm mode.

[Back]

reverts to the previous step or layer in the navigation structure.

[Cancel]

last change or command will be cancelled as long as the display has not

been changed.

[Info]

displays information about a command, parameter, or function in any

display window. [Info] provides detailed information when needed.

Exit Info mode by pressing either [Info], [Back], or [Cancel].

   

   

Navigation keys

The four navigation arrows are used to navigate between the different

choices available in [Quick Menu], [Main Menu] and [Alarm Log].

Use the keys to move the cursor.

[OK]

is used for choosing a parameter marked by the cursor and for enabling

the change of a parameter.

Operation keys

for local control are found at the bottom of the control panel.

130BP046.10

[Hand on]

enables control of the frequency converter via the GLCP. [Hand on] also starts the motor, and it is now possible to give the motor speed reference by

means of the arrow keys. The key can be Enabled [1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP.

The following control signals will still be active when [Hand on] is activated:

• [Hand on] - [Off] - [Auto on]

• Reset

• Coasting stop inverse (motor coasting to stop)

• Reversing

• Set-up select lsb - Set-up select msb

• Stop command from serial communication

• Quick stop

• DC brake
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NB!

External stop signals activated by means of control signals or a serial bus will override a “start” command via the LCP.

[Off]

stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Off] key on LCP. If no external stop function is selected and the

[Off] key is inactive the motor can only be stopped by disconnecting the mains supply.

[Auto on]

enables the frequency converter to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control

terminals and/or the bus, the frequency converter will start. The key can be Enabled [1] or Disabled [0] via par. 0-42 [Auto on] key on LCP.

NB!

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] – [Auto on].

[Reset]

is used for resetting the frequency converter after an alarm (trip). The key can be  Enabled [1] or Disabled [0] via par. 0-43 Reset Keys on LCP.

The parameter shortcut

can be carried out by holding down the [Main Menu] key for 3 seconds. The parameter shortcut allows direct access to any parameter.

 

7.1.3 How to operate numeric LCP (NLCP)

The following instructions are valid for the NLCP (LCP 101).

The control panel is divided into four functional groups:

1. Numeric display.

2. Menu key and indicator lights (LEDs) - changing parameters and

switching between display functions.

3. Navigation keys and indicator lights (LEDs).

4. Operation keys and indicator lights (LEDs).

NB!

Parameter copy is not possible with Numeric Local

Control Panel (LCP101).

Select one of the following modes:

Status Mode: Displays the status of the frequency converter or the mo-

tor.

If an alarm occurs, the NLCP automatically switches to status mode.

A number of alarms can be displayed.

Quick Setup or Main Menu Mode: Display parameters and parameter

settings.

Illustration 7.1: Numerical LCP (NLCP)
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Illustration 7.2: Status display example
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Illustration 7.3: Alarm display example

Indicator lights (LEDs):

• Green LED/On: Indicates if control section is on.

• Yellow LED/Wrn.: Indicates a warning.

• Flashing red LED/Alarm: Indicates an alarm.

Menu key

Select one of the following modes:

• Status

• Quick Setup

• Main Menu

Main Menu

is used for programming all parameters.

The parameters can be accessed immediately unless a password has been created via par. 0-60 Main Menu Password, par. 0-61 Access to Main Menu

w/o Password, par. 0-65 Personal Menu Password or par. 0-66 Access to Personal Menu w/o Password.

Quick Setup is used to set up the frequency converter using only the most essential parameters.

The parameter values can be changed using the up/down arrows when the value is flashing.

Select Main Menu by pressing the [Menu] key a number of times until the Main Menu LED is lit.

Select the parameter group [xx-__] and press [OK]

Select the parameter [__-xx] and press [OK]

If the parameter is an array parameter select the array number and press [OK]

Select the wanted data value and press [OK]

Navigation keys

[Back]

for stepping backwards

Arrow [▲] [▼]

keys are used for manoeuvring between parameter groups, parameters

and within parameters

[OK]

is used for choosing a parameter marked by the cursor and for enabling

the change of a parameter.
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Illustration 7.4: Display example

Operation keys

Keys for local control are found at the bottom of the control panel.

130BP046.10

Illustration 7.5: Operation keys of the numerical LCP (NLCP)

[Hand on]

enables control of the frequency converter via the LCP. [Hand on] also starts the motor and it is now possible to enter the motor speed data by means

of the arrow keys. The key can be Enabled [1] or Disabled [0] via par. 0-40 [Hand on] Key on LCP.

External stop signals activated by means of control signals or a serial bus will override a 'start' command via the LCP.
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The following control signals will still be active when [Hand on] is activated:

• [Hand on] - [Off] - [Auto on]

• Reset

• Coasting stop inverse

• Reversing

• Set-up select lsb - Set-up select msb

• Stop command from serial communication

• Quick stop

• DC brake

[Off]

stops the connected motor. The key can be Enabled [1] or Disabled [0] via par. 0-41 [Off] Key on LCP.

If no external stop function is selected and the [Off] key is inactive the motor can be stopped by disconnecting the mains supply.

[Auto on]

enables the frequency converter to be controlled via the control terminals and/or serial communication. When a start signal is applied on the control

terminals and/or the bus, the frequency converter will start. The key can be Enabled [1] or Disabled [0] via par. 0-42 [Auto on] Key on LCP.

NB!

An active HAND-OFF-AUTO signal via the digital inputs has higher priority than the control keys [Hand on] [Auto on].

[Reset]

is used for resetting the frequency converter after an alarm (trip). The key can be Enabled [1] or Disabled [0] via par. 0-43 [Reset] Key on LCP.

 

7.1.4 Changing data 

1. Press [Quick Menu] or [Main Menu] key.

2. Use [▲] and [▼] keys keys to find parameter group to edit.

3. Press [OK] key.

4. Use [▲] and [▼] keys to find parameter to edit.

5. Press [OK] key.

6. Use [▲] and [▼] keys to select correct parameter setting. Or, to move to digits within a number, use keys. Cursor indicates digit selected to

change. [▲] key increases the value, [▼] key decreases the value.

7. Press [Cancel] key to disregard change, or press [OK] key to accept change and enter new setting.
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7.1.5 Changing a text value 

If the selected parameter is a text value, change the text value by means

of the up/down navigation keys.

The up key increases the value, and the down key decreases the value.

Place the cursor on the value to be saved and press [OK].

1
3
0
B
P
0
6
8
.1
0

Illustration 7.6: Display example.

 

7.1.6 Changing a group of numeric data values 

If the chosen parameter represents a numeric data value, change the

chosen data value by means of the [◄] and [►] navigation keys as well

as the up/down [▲] [▼] navigation keys. Use the ◄] and [►] navigation

keys to move the cursor horizontally.
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Illustration 7.7: Display example.

Use the up/down navigation keys to change the data value. The up key

enlarges the data value, and the down key reduces the data value. Place

the cursor on the value to be saved and press [OK].
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Illustration 7.8: Display example.

 

7.1.7 Changing of data value, Step-by-Step 

Certain parameters can be changed step by step or infinitely variably. This applies to par. 1-20 Motor Power [kW], par. 1-22 Motor Voltage and

par. 1-23 Motor Frequency.

The parameters are changed both as a group of numeric data values and as numeric data values infinitely variably.

 

7.1.8 Read-out and programming of indexed parameters  

Parameters are indexed when placed in a rolling stack.

Par. 15-30 Alarm Log: Error Code to par. 15-32 Alarm Log: Time contain a fault log which can be read out. Choose a parameter, press [OK], and use the

up/down navigation keys to scroll through the value log.

Use par. 3-10 Preset Reference as another example:

Choose the parameter, press [OK], and use the up/down navigation keys keys to scroll through the indexed values. To change the parameter value,

select the indexed value and press [OK]. Change the value by using the up/down keys. Press [OK] to accept the new setting. Press [Cancel] to abort.

Press [Back] to leave the parameter.
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7.1.9 Tips and tricks

* For the majority of water and wastewater applications the Quick Menu, Quick Setup and Function Setups provides the simplest

and quickest access to all the typical parameters required.

* Whenever possible, performing an AMA, will ensure best shaft performance

* Contrast of the display can be adjusted by pressing [Status] and [▲] for darker display or by pressing [Status] and [▼] for

brighter dispaly

* Under [Quick Menu] and [Changes Made] all parameters that have been changed from factory settings are displayed

* Press and hold [Main Menu] key for 3 seconds for access to any parameter

* For service purposes it is recommended to copy all parameters to the LCP, see par 0-50 for further information

Table 7.1: Tips and tricks

 

7.1.10 Quick transfer of parameter settings when using GLCP 

Once the set-up of a frequency converter is complete, it is recommended to store (backup) the parameter settings in the GLCP or on a PC via MCT 10

Set-up Software Tool.

NB!

Stop the motor before performing any of these operations.

Data storage in LCP:

1. Go to par. 0-50 LCP Copy

2. Press the [OK] key

3. Select “All to LCP”

4. Press the [OK] key

All parameter settings are now stored in the GLCP indicated by the progress bar. When 100% is reached, press [OK].

The GLCP can now be connected to another frequency converter and the parameter settings copied to this frequency converter.

Data transfer from LCP to Frequency converter:

1. Go to par. 0-50 LCP Copy

2. Press the [OK] key

3. Select “All from LCP”

4. Press the [OK] key

The parameter settings stored in the GLCP are now transferred to the frequency converter indicated by the progress bar. When 100% is reached, press

[OK].

 

7.1.11 Initialisation to default settings 

There are two ways to initialise the frequency converter to default: Recommended initialisation and manual initialisation.

Please be aware that they have different impact according to the below description.

Recommended initialisation (via par. 14-22 Operation Mode)

1. Select par. 14-22 Operation Mode

2. Press [OK]

3. Select “Initialisation” (for NLCP select “2”)

4. Press [OK]

5. Remove power to unit and wait for display to turn off.

6. Reconnect power and the frequency converter is reset. Note

that first start-up takes a few more seconds

7. Press [Reset]
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par. 14-22 Operation Mode initialises all except:

par. 14-50 RFI Filter

par. 8-30 Protocol

par. 8-31 Address

par. 8-32 Baud Rate

par. 8-35 Minimum Response Delay

par. 8-36 Max Response Delay

par. 8-37 Maximum Inter-Char Delay

par. 15-00 Operating Hours to par. 15-05 Over Volt's

par. 15-20 Historic Log: Event to par. 15-22 Historic Log: Time

par. 15-30 Alarm Log: Error Code to par. 15-32 Alarm Log: Time

NB!

Parameters selected in par. 0-25 My Personal Menu, will stay present, with default factory setting.

Manual initialisation

NB!

When carrying out manual initialisation, serial communication, RFI filter settings and fault log settings are reset.

Removes parameters selected in par. 0-25 My Personal Menu

1. Disconnect from mains and wait until the display turns off.

2a. Press [Status] - [Main Menu] - [OK] at the same time while

power up for Graphical LCP (GLCP)

2b. Press [Menu] while power up for LCP 101, Numerical Display

3. Release the keys after 5 s

4. The frequency converter is now programmed according to

default settings

This parameter initialises all except:

par. 15-00 Operating Hours

par. 15-03 Power Up's

par. 15-04 Over Temp's

par. 15-05 Over Volt's

 

7.1.12 RS-485 bus connection

One or more frequency converters can be connected to a controller (or

master) using the RS-485 standard interface. Terminal 68 is connected

to the P signal (TX+, RX+), while terminal 69 is connected to the N signal

(TX-,RX-).

If more than one frequency converter is connected to a master, use par-

allel connections.

Illustration 7.9: Connection example.

In order to avoid potential equalizing currents in the screen, earth the cable screen via terminal 61, which is connected to the frame via an RC-link.

Bus termination

The RS-485 bus must be terminated by a resistor network at both ends. If the drive is the first or the last device in the RS-485 loop, set the switch S801

on the control card for ON.

For more information, see the paragraph Switches S201, S202, and S801.
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7.1.13 How to connect a PC to the frequency converter 

To control or program the frequency converter from a PC, install the PC-based Configuration Tool MCT 10.

The PC is connected via a standard (host/device) USB cable, or via the RS-485 interface as shown in the  Design Guide, chapter How to Install > Installation

of misc. connections.

NB!

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. The USB connection is

connected to protection earth on the frequency converter. Use only isolated laptop as PC connection to the USB connector on the

frequency converter.

Illustration 7.10: For control cable connections, see section on Control Terminals.

 

7.1.14 PC software tools 

PC-based Configuration Tool MCT 10

All Frequency converters are equipped with a serial communication port. Danfoss provides a PC tool for communication between PC and frequency

converter, PC-based Configuration Tool MCT 10. Please check the section on Available Literature for detailed information on this tool.

MCT 10 set-up software

MCT 10 has been designed as an easy to use interactive tool for setting parameters in our frequency converters. The software can be downloaded from

the Danfoss internet site http://www.Danfoss.com/BusinessAreas/DrivesSolutions/Softwaredownload/DDPC+Software+Program.htm.

The MCT 10 set-up software will be useful for:

• Planning a communication network off-line. MCT 10 contains a complete frequency converter database

• Commissioning frequency converters on line

• Saving settings for all frequency converters

• Replacing a frequency converter in a network

• Simple and accurate documentation of frequency converter settings after commissioning.

• Expanding an existing network

• Future developed frequency converters will be supported

MCT 10 set-up software supports  Profibus DP-V1 via a Master class 2 connection. It makes it possible to on line read/write parameters in a frequency

converter via the Profibus network. This will eliminate the need for an extra communication network.
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Save frequency converter settings:

1. Connect a PC to the unit via USB com port. (Note: Use a PC, which is isolated from the mains, in conjunction with the USB port. Failure to do

so may damage equipment.)

2. Open MCT 10 Set-up Software

3. Choose “Read from drive”

4. Choose “Save as”

All parameters are now stored in the PC.

Load frequency converter settings:

1. Connect a PC to the frequency converter via USB com port

2. Open MCT 10 Set-up software

3. Choose “Open”– stored files will be shown

4. Open the appropriate file

5. Choose “Write to drive”

All parameter settings are now transferred to the frequency converter.

A separate manual for MCT 10 Set-up Software is available: MG.10.Rx.yy.

The MCT 10 Set-up software modules

The following modules are included in the software package:

MCT Set-up 10 Software

Setting parameters

Copy to and from frequency converters

Documentation and print out of parameter settings incl. diagrams

  

 Ext. user interface

Preventive Maintenance Schedule

Clock settings

Timed Action Programming

Smart Logic Controller Set-up

Ordering number:

Please order the CD containing MCT 10 Set-up Software using code number 130B1000.

MCT 10 can also be downloaded from the Danfoss Internet: WWW.DANFOSS.COM, Business Area: Motion Controls.
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8 How to Programme the Frequency Converter

8.1 How to Programme

8.1.1 Parameter set-up 

Overview of parameter groups

Group Title Function
0- Operation / Display Parameters related to the fundamental functions of the frequency converter, function of

the LCP buttons and configuration of the LCP display.
1- Load / Motor Parameter group for motor settings.
2- Brakes Parameter group for setting brake features in the frequency converter.
3- Reference / Ramps Parameters for reference handling, definitions of limitations, and configuration of the re-

action of the frequency converter to changes.
4- Limits / Warnings Parameter group for configuring limits and warnings.
5- Digital In/Out Parameter group for configuring the digital inputs and outputs.
6- Analog In/Out Parameter group for configuration of the analog inputs and outputs.
8- Communication and Options Parameter group for configuring communications and options.
9- Profibus Parameter group for Profibus-specific parameters.
10- DeviceNet Fieldbus Parameter group for DeviceNet-specific parameters.
13- Smart Logic Parameter group for Smart Logic Control
14- Special Functions Parameter group for configuring special frequency converter functions.
15- Drive Information Parameter group containing frequency converter information such as operating data,

hardware configuration and software versions.
16- Data Readouts Parameter group for data read-outs, e.g. actual references, voltages, control, alarm,

warning and status words.
18- Info and Readouts This parameter group contains the last 10 Preventive Maintenance logs.
20- Drive Closed Loop This parameter group is used for configuring the closed loop PID Controller that controls

the output frequency of the unit.
21- Extended Closed Loop Parameters for configuring the three Extended Closed Loop PID Controllers.
22- Application Functions These parameters monitor water applications.
23- Time-based Functions These parameters are for actions needed to be performed on a daily or weekly basis, e.g.

different references for working hours/non-working hours.
25- Basic Cascade Controller Functions Parameters for configuring the Basic Cascade Controller for sequence control of multiple

pumps.
26- Analog I/0 Option MCB 109 Parameters for configuring the Analog I/0 Option MCB 109.
27- Extended Cascade Control Parameters for configuring the Extended Cascade Control.
29- Water Application Functions Parameters for setting water specific functions.
31- Bypass Option Parameters for configuring the Bypass Option

Table 8.1: Parameter groups

Parameter descriptions and selections are displayed on the graphic (GLCP) or numeric (NLCP) in the display area. (See Section 5 for details.) Access the

parameters by pressing the [Quick Menu] or [Main Menu] key on the control panel. The quick menu is used primarily for commissioning the unit at start-

up by providing those parameters necessary to start operation. The main menu provides access to all parameters for detailed application programming.

All digital input/output and analog input/output terminals are multifunctional. All terminals have factory default functions suitable for the majority of water

applications but if other special functions are required, they must be programmed in parameter group 5 or 6.

 

8.1.2 Q1 My Personal Menu

Parameters defined by the user can be stored in Q1 My Personal Menu.

Select My Personal Menu to display only the parameters, which have been pre-selected and programmed as personal parameters. For example, a pump

or equipment OEM may have pre-programmed these to be in My Personal Menu during factory commissioning to make on site commissioning / fine tuning

simpler.. These parameters are selected in par. 0-25 My Personal Menu. Up to 20 different parameters can be defined in this menu.

Q1 My Personal Menu
20-21 Setpoint 1
20-93 PID Proportional Gain
20-94 PID Integral Time
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8.1.3 Q2 Quick Setup

The parameters in Q2 Quick Setup are the basic parameters which are always needed to set-up the frequency converter to operation.

Q2 Quick Setup
Parameter number and name Unit
0-01 Language
1-20 Motor Power kW
1-22 Motor Voltage V
1-23 Motor Frequency Hz
1-24 Motor Current A
1-25 Motor Nominal Speed RPM
3-41 Ramp 1 Ramp Up Time s
3-42 Ramp 1 Ramp Down Time s
4-11 Motor Speed Low Limit RPM
4-13 Motor Speed High Limit RPM
1-29 Automatic Motor Adaptation (AMA)
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8.1.4 Q3 Function Setups 

The Function Setup provides quick and easy access to all parameters required for the majority of water and wastewater applications including variable

torque, constant torque, pumps, dosing pumps, well pumps, booster pumps, mixer pumps, aeration blowers and other pump and fan applications.

Amongst other features it also includes parameters for selecting which variables to display on the LCP, digital preset speeds, scaling of analog references,

closed loop single zone and multi-zone applications and specific functions related to water and wastewater applications.

How to access Function Set-up - example:

1
3
0
B
T
1
1
0
.1
0

Illustration 8.1: Step 1: Turn on the frequency converter (On

LED lights)

1
3
0
B
T
1
1
1
.1
0

Illustration 8.2: Step 2: Press the [Quick Menus] button

(Quick Menus choices appear).

1
3
0
B
T
1
1
2
.1
0

Illustration 8.3: Step 3: Use the up/down navigation keys to

scroll down to Function Setups. Press [OK].

1
3
0
B
A
5
0
0
.1
0

Illustration 8.4: Step 4: Function Setups choices appear.

Choose 03-1 General Settings. Press [OK].

1
3
0
B
A
5
0
1
.1
0

Illustration 8.5: Step 5: Use the up/down navigation keys to

scroll down to i.e. 03-12 Analog Outputs. Press [OK].

1
3
0
B
A
5
0
2
.1
0

Illustration 8.6: Step 6: Choose parameter 6-50 Terminal 42

Output. Press [OK].

1
3
0
B
A
5
0
3
.1
0

Illustration 8.7: Step 7: Use the up/down navigation keys to

select between the different choices. Press [OK].
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The Function Setup parameters are grouped in the following way:

Q3-1 General Settings
Q3-10 Clock Settings Q3-11 Display Settings Q3-12 Analog Output Q3-13 Relays
0-70 Set Date and Time 0-20 Display Line 1.1 Small 6-50 Terminal 42 Output Relay 1 ⇒ 5-40 Function Relay
0-71 Date Format 0-21 Display Line 1.2 Small 6-51 Terminal 42 Output Min Scale Relay 2 ⇒ 5-40 Function Relay
0-72 Time Format 0-22 Display Line 1.3 Small 6-52 Terminal 42 Output Max Scale Option relay 7 ⇒ 5-40 Function

Relay
0-74 DST/Summertime 0-23 Display Line 2 Large Option relay 8 ⇒ 5-40 Function

Relay
0-76 DST/Summertime Start 0-24 Display Line 3 Large Option relay 9 ⇒ 5-40 Function

Relay
0-77 DST/Summertime End 0-37 Display Text 1

0-38 Display Text 2
0-39 Display Text 3

Q3-2 Open Loop Settings
Q3-20 Digital Reference Q3-21 Analog Reference
3-02 Minimum Reference 3-02 Minimum Reference
3-03 Maximum Reference 3-03 Maximum Reference
3-10 Preset Reference 6-10 Terminal 53 Low Voltage
5-13 Terminal 29 Digital Input 6-11 Terminal 53 High Voltage
5-14 Terminal 32 Digital Input 6-14 Terminal 53 Low Ref/Feedb. Value
5-15 Terminal 33 Digital Input 6-15 Terminal 53 High Ref/Feedb. Value

Q3-3 Closed Loop Settings
Q3-30 Feedback Settings Q3-31 PID Settings
1-00 Configuration Mode 20-81 PID Normal/Inverse Control
20-12 Reference/Feedb.Unit 20-82 PID Start Speed [RPM]
3-02 Minimum Reference 20-21 Setpoint 1
3-03 Maximum Reference 20-93 PID Proportional Gain
6-20 Terminal 54 Low Voltage 20-94 PID Integral Time
6-21 Terminal 54 High Voltage
6-24 Terminal 54 Low Ref/Feedb Value
6-25 Terminal 54 High Ref/Feedb Value
6-00 Live Zero Timeout Time
6-01 Live Zero Timeout Function

 

8.1.5 Q5 Changes Made  

Q5 Changes Made can be used for fault finding.

Select Changes made to get information about:

• the last 10 changes. Use the up/down navigation keys to scroll between the last 10 changed parameters.

• the changes made since default setting.

Select Loggings to get information about the display line read-outs. The information is shown as graphs.

Only display parameters selected in par. 0-20 and par. 0-24 can be viewed. It is possible to store up to 120 samples in the memory for later reference.

Please notice that the parameters listed in the below tables for Q5 only serve as examples as they will vary depending on the programming of the particular

frequency converter.

Q5-1 Last 10 Changes
20-94 PID Integral Time
20-93 PID Proportional Gain

Q5-2 Since Factory Setting
20-93 PID Proportional Gain
20-94 PID Integral Time

Q5-3 Input Assignments
Analog Input 53
Analog Input 54
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8.1.6 Q6 Loggings

Q6 Loggings can be used for fault finding.

Please notice that the parameters listed in the below table for Q6 only serve as examples as they will vary depending on the programming of the particular

frequency converter.

Q6 Loggings
Reference
Analog Input 53
Motor Current
Frequency
Feedback
Energy Log
Trending Cont Bin
Trending Timed Bin
Trending Comparison

 

8.1.7 Main Menu mode 

Both the GLCP and NLCP provide access to the main menu mode. Select

the Main Menu mode by pressing the [Main Menu] key. Illustration 6.2

shows the resulting read-out, which appears on the display of the GLCP.

Lines 2 through 5 on the display show a list of parameter groups which

can be chosen by toggling the up and down buttons. 1
3
0
B
P
0
6
6
.1
0

Illustration 8.8: Display example.

Each parameter has a name and number which remain the same regardless of the programming mode. In the Main Menu mode, the parameters are

divided into groups. The first digit of the parameter number (from the left) indicates the parameter group number.

All parameters can be changed in the Main Menu. The configuration of the unit (par. 1-00 Configuration Mode) will determine other parameters available

for programming. For example, selecting Closed Loop enables additional parameters related to closed loop operation. Option cards added to the unit

enable additional parameters associated with the option device.

 

8.1.8 Parameter selection 

In the Main Menu mode, the parameters are divided into groups. Select

a parameter group by means of the navigation keys.

The following parameter groups are accessible:
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Group no. Parameter group:
0 Operation/Display
1 Load/Motor
2 Brakes
3 References/Ramps
4 Limits/Warnings
5 Digital In/Out
6 Analog In/Out
8 Comm. and Options
9 Profibus
10 CAN Fieldbus
11 LonWorks
13 Smart Logic
14 Special Functions
15 Drive Information
16 Data Readouts
18 Data Readouts 2
20 Drive Closed Loop
21 Ext. Closed Loop
22 Application Functions
23 Time-based Functions
24 Fire Mode
25 Cascade Controller
26 Analog I/O Option MCB 109

Table 8.2: Parameter groups.

After selecting a parameter group, choose a parameter by means of the

navigation keys.

The middle section on the GLCP display shows the parameter number and

name as well as the selected parameter value.

1
3
0
B
P
0
6
7
.1
0

Illustration 8.9: Display example.

8.2 Commonly Used Parameters - Explanations

8.2.1 Main Menu

The Main Menu includes all available parameters in the VLT® AQUA Drive FC 200 frequency converter.

All parameters are grouped in a logic way with a group name indicating the function of the parameter group.

All parameters are listed by name and number in the section Parameter Options in these Operating Instructions.

All parameters included in the Quick Menus (Q1, Q2, Q3, Q5 and Q6) can be found in the following.

Some of the most used parameters for VLT® AQUA Drive applications are also explained in the following section.

For a detailed explanation of all parameters, please refer to the VLT® AQUA Drive Programming Guide MG.20.OX.YY which is available on www.dan-

foss.com or by ordering at the local Danfoss office.
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8.2.2 0-** Operation / Display

Parameters related to the fundamental functions of the frequency converter, function of the LCP buttons and configuration of the LCP display.

0-01  Language

Option: Function:
Defines the language to be used in the display.

The frequency converter can be delivered with 4 different language packages. English and German

are included in all packages. English cannot be erased or manipulated.

[0] * English Part of Language packages 1 - 4

[1] German Part of Language packages 1 - 4

[2] French Part of Language package 1

[3] Danish Part of Language package 1

[4] Spanish Part of Language package 1

[5] Italian Part of Language package 1

[6] Swedish Part of Language package 1

[7] Dutch Part of Language package 1

[10] Chinese Language package 2

[20] Finnish Part of Language package 1

[22] English US Part of Language package 4

[27] Greek Part of Language package 4

[28] Portuguese Part of Language package 4

[36] Slovenian Part of Language package 3

[39] Korean Part of Language package 2

[40] Japanese Part of Language package 2

[41] Turkish Part of Language package 4

[42] Traditional Chinese Part of Language package 2

[43] Bulgarian Part of Language package 3

[44] Serbian Part of Language package 3

[45] Romanian Part of Language package 3

[46] Hungarian Part of Language package 3

[47] Czech Part of Language package 3

[48] Polish Part of Language package 4

[49] Russian Part of Language package 3

[50] Thai Part of Language package 2

[51] Bahasa Indonesian Part of Language package 2

0-20  Display Line 1.1 Small

Option: Function:
Select a variable for display in line 1, left position.

[0] None No display value selected

[37] Display Text 1 Present control word

[38] Display Text 2 Enables an individual text string to be written, for display in the LCP or to be read via serial com-

munication.

[39] Display Text 3 Enables an individual text string to be written, for display in the LCP or to be read via serial com-

munication.

[89] Date and Time Readout Displays the current date and time.

[953] Profibus Warning Word Displays Profibus communication warnings.

[1005] Readout Transmit Error Counter View the number of CAN control transmission errors since the last power-up.

VLT® AQUA Drive
Operating Instructions 8 How to Programme the Frequency Converter

MG.20.M7.02 - VLT® is a registered Danfoss trademark 69

  8

ST02 Fairfield STP - Tenix - 0200 Pre Treatment - Vendor Manuals - Motor Control Center - OM Manual

Q-Pulse Id TMS1416 Active 08/10/2015 Page 650 of 747



[1006] Readout Receive Error Counter View the number of CAN control receipt errors since the last power-up.

[1007] Readout Bus Off Counter View the number of Bus Off events since the last power-up.

[1013] Warning Parameter View a DeviceNet-specific warning word. One separate bit is assigned to every warning.

[1115] LON Warning Word Shows the LON-specific warnings.

[1117] XIF Revision Shows the version of the external interface file of the Neuron C chip on the LON option.

[1118] LON Works Revision Shows the software version of the application program of the Neuron C chip on the LON option.

[1500] Operating Hours View the number of running hours of the frequency converter.

[1501] Running Hours View the number of running hours of the motor.

[1502] kWh Counter View the mains power consumption in kWh.

[1600] Control Word View the Control Word sent from the frequency converter via the serial communication port in hex

code.

[1601] * Reference [Unit] Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in selected

unit.

[1602] Reference % Total reference (sum of digital/analog/preset/bus/freeze ref./catch up and slow-down) in percent.

[1603] Status Word Present status word

[1605] Main Actual Value [%] One or more warnings in a Hex code

[1609] Custom Readout View the user-defined readouts as defined in par. 0-30, 0-31 and 0-32.

[1610] Power [kW] Actual power consumed by the motor in kW.

[1611] Power [hp] Actual power consumed by the motor in HP.

[1612] Motor Voltage Voltage supplied to the motor.

[1613] Motor Frequency Motor frequency, i.e. the output frequency from the frequency converter in Hz.

[1614] Motor Current Phase current of the motor measured as effective value.

[1615] Frequency [%] Motor frequency, i.e. the output frequency from the frequency converter in percent.

[1616] Torque [Nm] Present motor load as a percentage of the rated motor torque.

[1617] Speed [RPM] Speed in RPM (revolutions per minute) i.e. the motor shaft speed in closed loop based on the entered

motor nameplate data, the output frequency and the load on the frequency converter.

[1618] Motor Thermal Thermal load on the motor, calculated by the ETR function. See also parameter group 1-9* Motor

Temperature.

[1622] Torque [%] Shows the actual torque produced, in percentage.

[1630] DC Link Voltage Intermediate circuit voltage in the frequency converter.

[1632] BrakeEnergy/s Present brake power transferred to an external brake resistor.

Stated as an instantaneous value.

[1633] BrakeEnergy/2 min Brake power transferred to an external brake resistor. The mean power is calculated continuously

for the most recent 120 seconds.

[1634] Heatsink Temp. Present heat sink temperature of the frequency converter. The cut-out limit is 95 ±5 oC; cutting

back in occurs at 70 ±5° C.

[1635] Thermal Drive Load Percentage load of the inverters

[1636] Inv. Nom. Current Nominal current of the frequency converter

[1637] Inv. Max. Current Maximum current of the frequency converter

[1638] SL Control State State of the event executed by the control

[1639] Control Card Temp. Temperature of the control card.

[1650] External Reference Sum of the external reference as a percentage, i.e. the sum of analog/pulse/bus.

[1652] Feedback [Unit] Signal value in units from the programmed digital input(s).

[1653] Digi Pot Reference View the contribution of the digital potentiometer to the actual reference Feedback.

[1654] Feedback 1 [Unit] View the value of Feedback 1. See also par. 20-0*.

[1655] Feedback 2 [Unit] View the value of Feedback 2. See also par. 20-0*.

[1656] Feedback 3 [Unit] View the value of Feedback 3. See also par. 20-0*.

[1658] PID Output [%] Returns the Drive Closed Loop PID controller output value in percent.
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[1659] Adjusted Setpoint Displays the actual operating set-point after it is modified by flow compensation. See parameters

22-8*.

[1660] Digital Input Displays the status of the digital inputs. Signal low = 0; Signal high = 1.

Regarding order, see par. 16-60. Bit 0 is at the extreme right.

[1661] Terminal 53 Switch Setting Setting of input terminal 53. Current = 0; Voltage = 1.

[1662] Analog Input 53 Actual value at input 53 either as a reference or protection value.

[1663] Terminal 54 Switch Setting Setting of input terminal 54. Current = 0; Voltage = 1.

[1664] Analog Input 54 Actual value at input 54 either as reference or protection value.

[1665] Analog Output 42 [mA] Actual value at output 42 in mA. Use par. 6-50 to select the variable to be represented by output

42.

[1666] Digital Output [bin] Binary value of all digital outputs.

[1667] Freq. Input #29 [Hz] Actual value of the frequency applied at terminal 29 as a pulse input.

[1668] Freq. Input #33 [Hz] Actual value of the frequency applied at terminal 33 as a pulse input.

[1669] Pulse Output #27 [Hz] Actual value of pulses applied to terminal 27 in digital output mode.

[1670] Pulse Output #29 [Hz] Actual value of pulses applied to terminal 29 in digital output mode.

[1671] Relay Output [bin] View the setting of all relays.

[1672] Counter A View the present value of Counter A.

[1673] Counter B View the present value of Counter B.

[1675] Analog input X30/11 Actual value of the signal on input X30/11 (General Purpose I/O Card. Option)

[1676] Analog input X30/12 Actual value of the signal on input X30/12 (General Purpose I/O Card. Optional)

[1677] Analog output X30/8 [mA] Actual value at output X30/8 (General Purpose I/O Card. Optional) Use Par. 6-60 to select the var-

iable to be shown.

[1680] Fieldbus CTW 1 Control word (CTW) received from the Bus Master.

[1682] Fieldbus REF 1 Main reference value sent with control word via the serial communications network e.g. from the

BMS, PLC or other master controller.

[1684] Comm. Option STW Extended fieldbus communication option status word.

[1685] FC Port CTW 1 Control word (CTW) received from the Bus Master.

[1686] FC Port REF 1 Status word (STW) sent to the Bus Master.

[1690] Alarm Word One or more alarms in a Hex code (used for serial communications)

[1691] Alarm Word 2 One or more alarms in a Hex code (used for serial communications)

[1692] Warning Word One or more warnings in a Hex code (used for serial communications)

[1693] Warning Word 2 One or more warnings in a Hex code (used for serial communications)

[1694] Ext. Status Word One or more status conditions in a Hex code (used for serial communications)

[1695] Ext. Status Word 2 One or more status conditions in a Hex code (used for serial communications)

[1696] Maintenance Word The bits reflect the status for the programmed Preventive Maintenance Events in parameter group

23-1*

[1830] Analog Input X42/1 Shows the value of the signal applied to terminal X42/1 on the Analog I/O card.

[1831] Analog Input X42/3 Shows the value of the signal applied to terminal X42/3 on the Analog I/O card.

[1832] Analog Input X42/5 Shows the value of the signal applied to terminal X42/5 on the Analog I/O card.

[1833] Analog Out X42/7 [V] Shows the value of the signal applied to terminal X42/7 on the Analog I/O card.

[1834] Analog Out X42/9 [V] Shows the value of the signal applied to terminal X42/9 on the Analog I/O card.

[1835] Analog Out X42/11 [V] Shows the value of the signal applied to terminal X42/11 on the Analog I/O card.

[2117] Ext. 1 Reference [Unit] The value of the reference for extended Closed Loop Controller 1

[2118] Ext. 1 Feedback [Unit] The value of the feedback signal for extended Closed Loop Controller 1

[2119] Ext. 1 Output [%] The value of the output from extended Closed Loop Controller 1

[2137] Ext. 2 Reference [Unit] The value of the reference for extended Closed Loop Controller 2

[2138] Ext. 2 Feedback [Unit] The value of the feedback signal for extended Closed Loop Controller 2

[2139] Ext. 2 Output [%] The value of the output from extended Closed Loop Controller 2
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[2157] Ext. 3 Reference [Unit] The value of the reference for extended Closed Loop Controller 3

[2158] Ext. 3 Feedback [Unit] The value of the feedback signal for extended Closed Loop Controller 3

[2159] Ext. Output [%] The value of the output from extended Closed Loop Controller 3

[2230] No-Flow Power The calculated No Flow Power for the actual operating speed

[2580] Cascade Status Status for the operation of the Cascade Controller

[2581] Pump Status Status for the operation of each individual pump controlled by the Cascade Controller

[2791] Cascade Reference Reference output for use with follower drives.

[2792] % Of Total Capacity Readout parameter to show the system operating point as a % capacity of total system capacity.

[2793] Cascade Option Status Readout parameter to show the status of the cascade system.

0-21  Display Line 1.2 Small

Option: Function:
Select a variable for display in line 1, middle position.

[1662] * Analog input 53 The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

0-22  Display Line 1.3 Small

Option: Function:
Select a variable for display in line 1, right position.

[1614] * Motor Current The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

0-23  Display Line 2 Large

Option: Function:
Select a variable for display in line 2.

[1615] * Frequency The options are the same as those listed for par. 0-20 Display Line 1.1 Small

0-24  Display Line 3 Large

Option: Function:
[1652] * Feedback [Unit] The options are the same as those listed for par. 0-20 Display Line 1.1 Small.

Select a variable for display in line 2.

0-37  Display Text 1

Range: Function:
0 N/A*   [0 - 0 N/A] In this parameter it is possible to write an individual text string for display in the LCP or to be read

via serial communication. If to be displayed permanently select Display Text 1 in par. 0-20 Display

Line 1.1 Small, par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, par. 0-23 Display

Line 2 Large or par. 0-24 Display Line 3 Large. Use the ▲ or ▼ buttons on the LCP to change a

character. Use the ◀ and ▶ buttons to move the cursor. When a character is highlighted by the

cursor, it can be changed. Use the ▲ or ▼ buttons on the LCP to change a character. A character

can be inserted by placing the cursor between two characters and pressing ▲ or ▼.

0-38  Display Text 2

Range: Function:
0 N/A*   [0 - 0 N/A] In this parameter it is possible to write an individual text string for display in the LCP or to be read

via serial communication. If to be displayed permanently select Display Text 2 in par. 0-20 Display

Line 1.1 Small, par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, par. 0-23 Display

Line 2 Large or par. 0-24 Display Line 3 Large. Use the ▲ or ▼ buttons on the LCP to change a

character. Use the ◀ and ▶ buttons to move the cursor. When a character is highlighted by the

cursor, this character can be changed. A character can be inserted by placing the cursor between

two characters and pressing ▲ or ▼.
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0-39  Display Text 3

Range: Function:
0 N/A*   [0 - 0 N/A] In this parameter it is possible to write an individual text string for display in the LCP or to be read

via serial communication. If to be displayed permanently select Display Text 3 in par. 0-20 Display

Line 1.1 Small,par. 0-21 Display Line 1.2 Small, par. 0-22 Display Line 1.3 Small, par. 0-23 Display

Line 2 Large or par. 0-24 Display Line 3 Large. Use the ▲ or ▼ buttons on the LCP to change a

character. Use the ◀ and ▶ buttons to move the cursor. When a character is highlighted by the

cursor, this character can be changed. A character can be inserted by placing the cursor between

two characters and pressing ▲ or ▼.

0-70  Set Date and Time

Range: Function:
2000-01-01

00:00 –

2099-12-01

23:59 *

  [2000-01-01 00:00] Sets the date and time of the internal clock. The format to be used is set in par. 0-71 and 0-72.

NB!

This parameter does not display the actual time. This can be read in par. 0-89.

The clock will not begin counting until a setting different from default has been

made.

0-71  Date Format

Option: Function:
[0] * YYYY-MM-DD Sets the date format to be used in the LCP.

[1] DD-MM-YYYY Sets the date format to be used in the LCP.

[2] MM/DD/YYYY Sets the date format to be used in the LCP.

0-72  Time Format

Option: Function:
Sets the time format to be used in the LCP.

[0] * 24 h

[1] 12 h

0-74  DST/Summertime

Option: Function:
Choose how Daylight Saving Time/Summertime should be handled. For manual DST/Summertime

enter the start date and end date in par. 0-76 DST/Summertime Start and par. 0-77 DST/Summer-

time End.

[0] * Off

[2] Manual

0-76  DST/Summertime Start

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the date and time when summertime/DST starts. The date is programmed in the format se-

lected in par. 0-71 Date Format.

0-77  DST/Summertime End

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the date and time when summertime/DST ends. The date is programmed in the format selected

in par. 0-71 Date Format.
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8.2.3 General Settings, 1-0*

Define whether the frequency converter operates in open loop or closed loop.

1-00  Configuration Mode

Option: Function:
[0] * Open Loop Motor speed is determined by applying a speed reference or by setting desired speed when in Hand

Mode.

Open Loop is also used if the frequency converter is part of a closed loop control system based on

an external PID controller providing a speed reference signal as output.

[3] Closed Loop Motor Speed will be determined by a reference from the built-in PID controller varying the motor

speed as part of a closed loop control process (e.g. constant pressure or flow). The PID controller

must be configured in par. 20-** or via the Function Setups accessed by pressing the [Quick Menus]

button.

NB!

This parameter cannot be changed when motor is running.

NB!

When set for Closed Loop, the commands Reversing and Start Reversing will not reverse the direction of the motor.

1-20  Motor Power [kW]

Range: Function:
4.00 kW*   [0.09 - 3000.00 kW] Enter the nominal motor power in kW according to the motor nameplate data. The default value

corresponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running. Depending on the choices made in

par. 0-03 Regional Settings, either par. 1-20 Motor Power [kW] or par. 1-21 Motor Power [HP] is

made invisible.

1-22  Motor Voltage

Range: Function:
400. V*   [10. - 1000. V] Enter the nominal motor voltage according to the motor nameplate data. The default value corre-

sponds to the nominal rated output of the unit.

This parameter cannot be adjusted while the motor is running.

1-23  Motor Frequency

Range: Function:
50. Hz*   [20 - 1000 Hz] Select the motor frequency value from the motor nameplate data.For 87 Hz operation with 230/400

V motors, set the nameplate data for 230 V/50 Hz. Adapt par. 4-13 Motor Speed High Limit

[RPM] and par. 3-03 Maximum Reference to the 87 Hz application.

NB!

This parameter cannot be adjusted while the motor is running.
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1-24  Motor Current

Range: Function:
7.20 A*   [0.10 - 10000.00 A] Enter the nominal motor current value from the motor nameplate data. This data is used for cal-

culating motor torque, motor thermal protection etc.

NB!

This parameter cannot be adjusted while the motor is running.

1-25  Motor Nominal Speed

Range: Function:
1420. RPM*   [100 - 60000 RPM] Enter the nominal motor speed value from the motor nameplate data. This data is used for calcu-

lating automatic motor compensations.

NB!

This parameter cannot be changed while the motor is running.

1-29  Automatic Motor Adaptation (AMA)

Option: Function:
The AMA function optimizes dynamic motor performance by automatically optimizing the advanced

motor parameters par. 1-30 Stator Resistance (Rs) to par. 1-35 Main Reactance (Xh)) while the

motor is stationary.

[0] * Off No function

[1] Enable complete AMA performs AMA of the stator resistance RS, the rotor resistance Rr, the stator leakage reactance X1,

the rotor leakage reactance X2 and the main reactance Xh.

[2] Enable reduced AMA performs a reduced AMA of the stator resistance Rs in the system only. Select this option if an LC

filter is used between the frequency converter and the motor.

Activate the AMA function by pressing [Hand on] after selecting [1] or [2]. See also the section Automatic Motor Adaptation. After a normal sequence,

the display will read: “Press [OK] to finish AMA”. After pressing the [OK] key the frequency converter is ready for operation.

Note:

• For the best adaptation of the frequency converter, run AMA on a cold motor

• AMA cannot be performed while the motor is running

NB!

It is important to set motor par. 1-2* Motor Data correctly, since these form part of the AMA algorithm. An AMA must be performed

to achieve optimum dynamic motor performance. It may take up to 10 min., depending on motor power rating.

NB!

Avoid generating external torque during AMA
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NB!

If one of the settings in par. 1-2* Motor Data is changed, par. 1-30 Stator Resistance (Rs) to par. 1-39 Motor Poles, the advanced

motor parameters, will return to default setting.

This parameter cannot be adjusted while the motor is running

NB!

Full AMA should be run without filter only while reduced AMA should be run with filter.

See section: Application Examples > Automatic Motor Adaptation in the Design Guide.

 

8.2.4 3-0* Reference Limits

Parameters for setting the reference unit, limits and ranges.

3-02  Minimum Reference

Range: Function:
0.000 Ref-

erenceFeed-

backUnit*

  [-999999.999 - par. 3-03 Referen-

ceFeedbackUnit]

Enter the Minimum Reference. The Minimum Reference is the lowest value obtainable by summing

all references. The Minimum Reference value and unit matches the configuration choice made in

par. 1-00 Configuration Mode and par. 20-12 Reference/Feedback Unit, respectively.

NB!

This parameter is used in open loop only.

3-03  Maximum Reference

Range: Function:
50.000 Ref-

erenceFeed-

backUnit*

  [par. 3-02 - 999999.999 Referen-

ceFeedbackUnit]

Enter the maximum acceptable value for the remote reference. The Maximum Reference value and

unit matches the configuration choice made in par. 1-00 Configuration Mode and par. 20-12 Ref-

erence/Feedback Unit, respectively.

NB!

If operating with par. 1-00, Configuration Mode set for Closed Loop [3], par.

20-14, Maximum Reference/Feedb. must be used.
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3-10  Preset Reference
Array [8]

Range: Function:
0.00 %*   [-100.00 - 100.00 %] Enter up to eight different preset references (0-7) in this parameter, using array programming. The

preset reference is stated as a percentage of the value RefMAX (par. 3-03 Maximum Reference, for

closed loop see par. 20-14 Maximum Reference/Feedb.). When using preset references, select Pre-

set ref. bit 0 / 1 / 2 [16], [17] or [18] for the corresponding digital inputs in parameter group 5-1*

Digital Inputs.

3-41  Ramp 1 Ramp Up Time

Range: Function:
10.00 s*   [1.00 - 3600.00 s] Enter the ramp-up time, i.e. the acceleration time from 0 RPM to par. 1-25 Motor Nominal Speed.

Choose a ramp-up time such that the output current does not exceed the current limit in

par. 4-18 Current Limit during ramping. See ramp-down time in par. 3-42 Ramp 1 Ramp Down

Time.

par.3 − 41 = tacc × nnorm par.1 − 25
ref rpm s

3-42  Ramp 1 Ramp Down Time

Range: Function:
20.00 s*   [1.00 - 3600.00 s] Enter the ramp-down time, i.e. the deceleration time from par. 1-25 Motor Nominal Speed to 0 RPM.

Choose a ramp-down time such that no over-voltage arises in the inverter due to regenerative

operation of the motor, and such that the generated current does not exceed the current limit set

in par. 4-18 Current Limit. See ramp-up time in par. 3-41 Ramp 1 Ramp Up Time.

par.3 − 42 = tdec × nnorm par.1 − 25
ref rpm s

3-84   Initial Ramp Time

Range: Function:
0 s*   [0 – 60 s] Enter the initial ramp up time from zero speed to Motor Speed Low Limit, par. 4-11 or 4-12. Sub-

mersible deep well pumps can be damaged by running below minimum speed. A fast ramp time

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate

from zero speed to Motor Speed Low Limit.
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3-85  Check Valve Ramp Time

Range: Function:
0 s*   [0 – 60 s] In order to protect ball check valves in a stop situation, the check valve ramp can be utilized as a

slow ramp rate from par. 4-11 Motor Speed Low Limit [RPM] or par. 4-12 Motor Speed Low Limit

[Hz], to Check Valve Ramp End Speed, set by the user in par. 3-86 or par. 3-87. When par. 3-85 is

different from 0 seconds, the Check Valve Ramp Time is effectuated and will be used to ramp down

the speed from Motor Speed Low Limit to the Check Valve End Speed in par. 3-86 or par. 3-87.
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3-86  Check Valve Ramp End Speed [RPM]

Range: Function:
0 [RPM]*   [0 – Motor Speed Low Limit [RPM]] Set the speed in [RPM] below Motor Speed Low Limit where the Check Valve is expected to be closed

and the Check Valve no longer shall be active.

3-87  Check Valve Ramp End Speed [Hz]

Range: Function:
0 [Hz]*   [0 – Motor Speed Low Limit [Hz]] Set the speed in [Hz] below Motor Speed Low Limit where the Check Valve Ramp will no longer be

active.

3-88  Final Ramp Time

Range: Function:
0 [s]*   [0 – 60 [s]] Enter the Final Ramp Time to be used when ramping down from Motor Speed Low Limit, par. 4-11

or 4-12, to zero speed.

Submersible deep well pumps can be damaged by running below minimum speed. A fast ramp time

below minimum pump speed is recommended. This parameter may be applied as a fast ramp rate

from Motor Speed Low Limit to zero speed.

 

8.2.5 4-** Limits and Warnings 

Parameter group for configuring limits and warnings.

4-11  Motor Speed Low Limit [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] Enter the minimum limit for motor speed. The Motor Speed Low Limit can be set to correspond to

the manufacturer’s recommended minimum motor speed. The Motor Speed Low Limit must not

exceed the setting in par. 4-13 Motor Speed High Limit [RPM].
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4-13  Motor Speed High Limit [RPM]

Range: Function:
1500. RPM*   [par. 4-11 - 60000. RPM] Enter the maximum limit for motor speed. The Motor Speed High Limit can be set to correspond to

the manufacturer’s maximum rated motor. The Motor Speed High Limit must exceed the setting in

par. 4-11 Motor Speed Low Limit [RPM]. Only par. 4-11 Motor Speed Low Limit [RPM] or

par. 4-12 Motor Speed Low Limit [Hz] will be displayed depending on other parameters in the Main

Menu and depending on default settings dependant on global location.

NB!

Max. output frequency cannot exceed 10% of the inverter switching frequency (par. 14-01 Switching Frequency).

NB!

Any changes in par. 4-13 Motor Speed High Limit [RPM] will reset the value in par. 4-53 Warning Speed High to the same value as set

in par. 4-13 Motor Speed High Limit [RPM].

 

8.2.6 5-** Digital In/Out

Parameter group for configuring the digital input and output.

5-01  Terminal 27 Mode

Option: Function:
[0] * Input Defines terminal 27 as a digital input.

[1] Output Defines terminal 27 as a digital output.

Please note that this parameter cannot be adjusted while the motor is running.

 

8.2.7 5-1* Digital Inputs

Parameters for configuring the input functions for the input terminals.

The digital inputs are used for selecting various functions in the frequency converter. All digital inputs can be set to the following functions:

Digital input function Select Terminal
No operation [0] All *term 32, 33
Reset [1] All
Coast inverse [2] All
Coast and reset inverse [3] All
DC-brake inverse [5] All
Stop inverse [6] All
External interlock [7] All
Start [8] All *term 18
Latched start [9] All
Reversing [10] All *term 19
Start reversing [11] All
Jog [14] All *term 29
Preset reference on [15] All
Preset ref bit 0 [16] All
Preset ref bit 1 [17] All
Preset ref bit 2 [18] All
Freeze reference [19] All
Freeze output [20] All
Speed up [21] All
Speed down [22] All
Set-up select bit 0 [23] All
Set-up select bit 1 [24] All
Pulse input [32] term 29, 33
Ramp bit 0 [34] All
Mains failure inverse [36] All
Run Permissive [52]
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Hand start [53]  
Auto start [54]
DigiPot Increase [55] All
DigiPot Decrease [56] All
DigiPot Clear [57] All
Counter A (up) [60] 29, 33
Counter A (down) [61] 29, 33
Reset Counter A [62] All
Counter B (up) [63] 29, 33
Counter B (down) [64] 29, 33
Reset Counter B [65] All
Sleep Mode [66]  
Reset Maintenance Word [78]  
Lead Pump Start [120]  
Lead Pump Alternation [121]  
Pump 1 Interlock [130]  
Pump 2 Interlock [131]  
Pump 3 Interlock [132]  

All = Terminals 18, 19, 27, 29, 32, X30/2, X30/3, X30/4. X30/ are the terminals on MCB 101.

Functions dedicated to only one digital input are stated in the associated parameter.

All digital inputs can be programmed to these functions:

[0] No operation No reaction to signals transmitted to terminal.

[1] Reset Resets frequency converter after a TRIP/ALARM. Not all alarms can be reset.

[2] Coast inverse Leaves motor in free mode. Logic ‘0’ => coasting stop.

(Default Digital input 27): Coasting stop, inverted input (NC).

[3] Coast and reset inverse Reset and coasting stop Inverted input (NC).

Leaves motor in free mode and resets the frequency converter. Logic ‘0’ => coasting stop and reset.

[5] DC-brake inverse Inverted input for DC braking (NC).

Stops motor by energizing it with a DC current for a certain time period. See par. 2-01 to par. 2-03.

The function is only active when the value in par. 2-02 is different from 0. Logic ’0’ => DC braking.

[6] Stop inverse Stop Inverted function. Generates a stop function when the selected terminal goes from logical level

‘1’ to ‘0’. The stop is performed according to the selected ramp time (par. 3-42 and par. 3-52.

NB!

When the frequency converter is at the torque limit and has received a stop

command, it may not stop by itself. To ensure that the frequency converter stops,

configure a digital output to Torque limit & stop [27] and connect this digital

output to a digital input that is configured as coast.

[7] External Interlock Same function as Coasting stop, inverse, but External Interlock generates the alarm message ’ex-

ternal fault’ on the display when the terminal which is programmed for Coast Inverse is logic ‘0’.

The alarm message will also be active via digital outputs and relay outputs, if programmed for

External Interlock. The alarm can be reset using a digital input or the [RESET] key if the cause for

the External Interlock has been removed. A delay can be programmed in par. 22-00, External In-

terlock Time. After applying a signal to the input, the reaction described above will be delayed with

the time set in par. 22-00.

[8] Start Select start for a start/stop command. Logic ‘1’ = start, logic ‘0’ = stop.

(Default Digital input 18)

[9] Latched start Motor starts, if a pulse is applied for min. 2 ms. Motor stops when Stop inverse is activated

[10] Reversing Changes direction of motor shaft rotation. Select Logic ‘1’ to reverse. The reversing signal only

changes the direction of rotation. It does not activate the start function. Select both directions in

par. 4-10 Motor Speed Direction.

(Default Digital input 19).

[11] Start reversing Used for start/stop and for reversing on the same wire. Signals on start are not allowed at the same

time.

[14] Jog Used for activating jog speed. See par. 3-11.

(Default Digital input 29)
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[15] Preset reference on Used for shifting between external reference and preset reference. It is assumed that External/

preset [1] has been selected in par. 3-04. Logic '0' = external reference active; logic '1' = one of

the eight preset references is active.

[16] Preset ref bit 0 Enables a choice between one of the eight preset references according to the table below.

[17] Preset ref bit 1 Enables a choice between one of the eight preset references according to the table below.

[18] Preset ref bit 2 Enables a choice between one of the eight preset references according to the table below.

Preset ref. bit 2 1 0
Preset ref. 0 0 0 0
Preset ref. 1 0 0 1
Preset ref. 2 0 1 0
Preset ref. 3 0 1 1
Preset ref. 4 1 0 0
Preset ref. 5 1 0 1
Preset ref. 6 1 1 0
Preset ref. 7 1 1 1

[19] Freeze ref Freezes actual reference. The frozen reference is now the point of enable/condition for Speed up

and Speed down to be used. If Speed up/down is used, the speed change always follows ramp 2

(par. 3-51 and 3-52) in the range 0 - par. 3-03 Maximum Reference.

[20] Freeze output Freezes actual motor frequency (Hz). The frozen motor frequency is now the point of enable/con-

dition for Speed up and Speed down to be used. If Speed up/down is used, the speed change always

follows ramp 2 (par. 3-51 and 3-52) in the range 0 - par. 1-23 Motor Frequency.

NB!

When Freeze output is active, the frequency converter cannot be stopped via a

low ‘start [13]’ signal. Stop the frequency converter via a terminal programmed

for Coasting inverse [2] or Coast and reset, inverse [3].

[21] Speed up For digital control of the up/down speed is desired (motor potentiometer). Activate this function by

selecting either Freeze reference or Freeze output. When Speed up is activated for less than 400

msec. the resulting reference will be increased by 0.1 %. If Speed up is activated for more than 400

msec. the resulting reference will ramp according to Ramp 1in par. 3-41.

[22] Speed down Same as Speed up [21].

[23] Set-up select bit 0 Selects one of the four set-ups. Set par. 0-10 Active Set-up to Multi Set-up.

[24] Set-up select bit 1 Same as Set-up select bit 0 [23].

(Default Digital input 32)

[32] Pulse input Select Pulse input when using a pulse sequence as either reference or feedback. Scaling is done in

par. group 5-5*.

[34] Ramp bit 0 Select which ramp to use. Logic “0” will select ramp 1 while logic “1” will select ramp 2.

[36] Mains failure inverse Activates par. 14-10 Mains Failure. Mains failure inverse is active in the Logic “0” situation.

[52] Run Permissive The input terminal, for which the Run permissive has been programmed must be logic “1” before a

start command can be accepted. Run permissive has a logic ‘AND’ function related to the terminal

which is programmed for START [8], Jog [14] or Freeze Output [20], which means that in order to

start running the motor, both conditions must be fulfilled. If Run Permissive is programmed on

multiple terminals, Run permissive needs only be logic ‘1’ on one of the terminals for the function

to be carried out. The digital output signal for Run Request (Start [8], Jog [14] or Freeze output

[20]) programmed in par. 5-3* Digital outputs, or par. 5-4* Relays, will not be affected by Run

Permissive.

[53] Hand start A signal applied will put the frequency converter into Hand mode as if button Hand On on the LCP

has been pressed and a normal stop command will be overridden. If disconnecting the signal, the

motor will stop. To make any other start commands valid, another digital input must be assign to

Auto Start and a signal applied to this. The Hand On and Auto On buttons on the LCP has no impact.

The Off button on the LCP will override Hand Start and Auto Start. Press either the Hand On or Auto

On button to make Hand Start and Auto Start active again. If no signal on neither Hand Start nor

Auto Start, the motor will stop regardless of any normal Start command applied. If signal applied

to both Hand Start and Auto Start, the function will be Auto Start. If pressing the Off button on the

LCP the motor will stop regardless of signals on Hand Start and Auto Start.
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[54] Auto start A signal applied will put the frequency converter into Auto mode as if the LCP button Auto On has

been pressed. See also Hand Start [53]

[55] DigiPot Increase Uses the input as an INCREASE signal to the Digital Potentiometer function described in parameter

group 3-9*

[56] DigiPot Decrease Uses the input as a DECREASE signal to the Digital Potentiometer function described in parameter

group 3-9*

[57] DigiPot Clear Uses the input to CLEAR the Digital Potentiometer reference described in parameter group 3-9*

[60] Counter A (up) (Terminal 29 or 33 only) Input for increment counting in the SLC counter.

[61] Counter A (down) (Terminal 29 or 33 only) Input for decrement counting in the SLC counter.

[62] Reset Counter A Input for reset of counter A.

[63] Counter B (up) (Terminal 29 and 33 only) Input for increment counting in the SLC counter.

[64] Counter B (down) (Terminal 29 and 33 only) Input for decrement counting in the SLC counter.

[65] Reset Counter B Input for reset of counter B.

[66] Sleep Mode Forces frequency converter into Sleep Mode (see par. 22-4*, Sleep Mode). Reacts on the rising edge

of signal applied!

[78] Reset Preventive Maintenance Word Resets all data in par. 16-96, Preventive Maintenance Word, to 0.

The below setting options are all related to the Cascade Controller. Wiring diagrams and settings for parameter, see group 25-** for more details.

[120] Lead Pump Start Starts/Stops the Lead Pump (controlled by the frequency converter). A start requires that also a

System Start signal has been applied e.g. to one of the digital inputs set for Start [8]!

[121] Lead Pump Alternation Forces alternation of the lead pump in a Cascade Controller. Lead Pump Alternation, par. 25-50,

must be set to either At Command [2] or At Staging or At Command [3]. Alternation Event, par.

25-51, can be set to any of the four options.

[130 - 138] Pump1 Interlock - Pump9 Interlock The function will depend on the setting in par. 25-06, Number of Pumps. If set to No [0], then

Pump1 refers to the pump controlled by relay RELAY1 etc. If set to Yes [1], Pump1 refers to the

pump controlled by the frequency converter only (without any of the build in relays involved) and

Pump2 to the pump controlled by the relay RELAY1. Variable speed pump (lead) cannot be inter-

locked in the basic Cascade Controller.

See below table:

Setting in Par. 5-1* Setting in Par. 25-06

[0] No [1] Yes

[130] Pump1 Interlock Controlled by RELAY1

(only if not lead pump)

Frequency Converter control-

led

(cannot be interlocked)

[131] Pump2 Interlock Controlled by RELAY2 Controlled by RELAY1

[132] Pump3 Interlock Controlled by RELAY3 Controlled by RELAY2

[133] Pump4 Interlock Controlled by RELAY4 Controlled by RELAY3

[134] Pump5 Interlock Controlled by RELAY5 Controlled by RELAY4

[135] Pump6 Interlock Controlled by RELAY6 Controlled by RELAY5

[136] Pump7 Interlock Controlled by RELAY7 Controlled by RELAY6

[137] Pump8 Interlock Controlled by RELAY8 Controlled by RELAY7

[138] Pump9 Interlock Controlled by RELAY9 Controlled by RELAY8

5-13  Terminal 29 Digital Input

Option: Function:
[0] * No Operation Same options and functions as par. 5-1* Digital Inputs.

5-14  Terminal 32 Digital Input
Same options and functions as par. 5-1*, except for Pulse input.

Option: Function:
[0] * No operation
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5-15  Terminal 33 Digital Input
Same options and functions as par. 5-1* Digital Inputs.

Option: Function:
[0] * No operation

5-30  Terminal 27 Digital Output
Same options and functions as par. 5-3*.

Option: Function:
[0] * No operation

5-40  Function Relay

Array [8] (Relay 1 [0], Relay 2 [1], Relay 7 [6], Relay 8 [7], Relay 9 [8])

Select options to define the function of the relays.

The selection of each mechanical relay is realized in an array parameter.

[0] * No Operation

[1] Control Ready

[2] Drive Ready

[3] Drive Ready/Remote

[4] Stand-by/No Warning

[5] Running

[6] Running/No Warning

[8] Run on Ref./No Warning

[9] Alarm

[10] Alarm or Warning

[11] At Torque Limit

[12] Out of Current Range

[13] Below Current, low

[14] Above Current, high

[15] Out of Speed Range

[16] Below Speed, low

[17] Above Speed, high

[18] Out of Feedb. Range

[19] Below Feedback, low

[20] Above Feedback, high

[21] Thermal Warning

[25] Reverse

[26] Bus OK

[27] Torque Limit & Stop

[28] Brake, No Warning

[29] Brake Ready, No Fault

[30] Brake Fault (IGBT)

[35] External Interlock

[36] Control Word Bit 11

[37] Control Word Bit 12

[40] Out of Ref. Range

[41] Below Reference, low
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[42] Above Ref. high

[45] Bus ctrl

[46] Bus ctrl, 1 if timeout

[47] Bus ctrl, 0 if timeout

[60] Comparator 0

[61] Comparator 1

[62] Comparator 2

[63] Comparator 3

[64] Comparator 4

[65] Comparator 5

[70] Logic Rule 0

[71] Logic Rule 1

[72] Logic Rule 2

[73] Logic Rule 3

[74] Logic Rule 4

[75] Logic Rule 5

[80] SL Digital Output A

[81] SL Digital Output B

[82] SL Digital Output C

[83] SL Digital Output D

[84] SL Digital Output E

[85] SL Digital Output F

[160] No Alarm

[161] Running Reverse

[165] Local Ref. Active

[166] Remote Ref. Active

[167] Start Cmd. Active

[168] Drive in Hand Mode

[169] Drive in Auto Mode

[180] Clock Fault

[181] Prev. Maintenance

[190] No-Flow

[191] Dry Pump

[192] End of Curve

[193] Sleep Mode

[194] Broken Belt

[195] Bypass Valve Control

[199] Pipe Filling

[211] Cascade Pump1

[212] Cascade Pump2

[213] Cascade Pump3

[223] Alarm, Trip Locked

[224] Bypass Mode Active
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5-53  Term. 29 High Ref./Feedb. Value

Range: Function:
100.000 N/

A*

  [-999999.999 - 999999.999 N/A] Enter the high reference value [RPM] for the motor shaft speed and the high feedback value, see

also par. 5-58 Term. 33 High Ref./Feedb. Value.

 

8.2.8 6-** Analog In/Out

Parameter group for configuration of the analog input and output.

6-00  Live Zero Timeout Time

Range: Function:
10 s*   [1 - 99 s] Enter the Live Zero Time-out time period. Live Zero Time-out Time is active for analog inputs, i.e.

terminal 53 or terminal 54, used as reference or feedback sources. If the reference signal value

associated with the selected current input falls below 50% of the value set in par. 6-10 Terminal 53

Low Voltage, par. 6-12 Terminal 53 Low Current, par. 6-20 Terminal 54 Low Voltage or

par. 6-22 Terminal 54 Low Current for a time period longer than the time set in par. 6-00 Live Zero

Timeout Time, the function selected in par. 6-01 Live Zero Timeout Function will be activated.

6-01  Live Zero Timeout Function

Option: Function:
Select the time-out function. The function set in par. 6-01 Live Zero Timeout Function will be acti-

vated if the input signal on terminal 53 or 54 is below 50% of the value in par. 6-10 Terminal 53

Low Voltage, par. 6-12 Terminal 53 Low Current, par. 6-20 Terminal 54 Low Voltage or

par. 6-22 Terminal 54 Low Current for a time period defined in par. 6-00 Live Zero Timeout Time.

If several time-outs occur simultaneously, the frequency converter prioritises the time-out functions

as follows:

1. par. 6-01 Live Zero Timeout Function

2. par. 8-04 Control Timeout Function

The output frequency of the frequency converter can be:

• [1] frozen at the present value

• [2] overruled to stop

• [3] overruled to jog speed

• [4] overruled to max. speed

• [5] overruled to stop with subsequent trip

[0] * Off

[1] Freeze output

[2] Stop

[3] Jogging

[4] Max. speed

[5] Stop and trip
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6-10  Terminal 53 Low Voltage

Range: Function:
0.07 V*   [0.00 - par. 6-11 V] Enter the low voltage value. This analog input scaling value should correspond to the low reference/

feedback value set in par. 6-14 Terminal 53 Low Ref./Feedb. Value.

6-11  Terminal 53 High Voltage

Range: Function:
10.00 V*   [par. 6-10 - 10.00 V] Enter the high voltage value. This analog input scaling value should correspond to the high refer-

ence/feedback value set in par. 6-15 Terminal 53 High Ref./Feedb. Value.

6-14  Terminal 53 Low Ref./Feedb. Value

Range: Function:
0.000 N/A*   [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the low voltage/low current set in

par. 6-10 Terminal 53 Low Voltage and par. 6-12 Terminal 53 Low Current.

6-15  Terminal 53 High Ref./Feedb. Value

Range: Function:
50.000 N/

A*

  [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the high voltage/high current value set in

par. 6-11 Terminal 53 High Voltage and par. 6-13 Terminal 53 High Current.

6-20  Terminal 54 Low Voltage

Range: Function:
0.07 V*   [0.00 - par. 6-21 V] Enter the low voltage value. This analog input scaling value should correspond to the low reference/

feedback value, set in par. 6-24 Terminal 54 Low Ref./Feedb. Value.

6-21  Terminal 54 High Voltage

Range: Function:
10.00 V*   [par. 6-20 - 10.00 V] Enter the high voltage value. This analog input scaling value should correspond to the high refer-

ence/feedback value set in par. 6-25 Terminal 54 High Ref./Feedb. Value.

6-24  Terminal 54 Low Ref./Feedb. Value

Range: Function:
0.000 N/A*   [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the low voltage/low current value set in

par. 6-20 Terminal 54 Low Voltage and par. 6-22 Terminal 54 Low Current.
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6-25  Terminal 54 High Ref./Feedb. Value

Range: Function:
100.000 N/

A*

  [-999999.999 - 999999.999 N/A] Enter the analog input scaling value that corresponds to the high voltage/high current value set in

par. 6-21 Terminal 54 High Voltage and par. 6-23 Terminal 54 High Current.

6-50  Terminal 42 Output

Option: Function:
Select the function of Terminal 42 as an analog current output. A motor current of 20 mA corre-

sponds to Imax.

[0] * No operation

[100] Output freq. 0-100 : 0 - 100 Hz, (0-20 mA)

[101] Reference Min-Max : Minimum reference - Maximum reference, (0-20 mA)

[102] Feedback +-200% : -200% to +200% of par. 20-14, (0-20 mA)

[103] Motor cur. 0-Imax : 0 - Inverter Max. Current (par. 16-37), (0-20 mA)

[104] Torque 0-Tlim : 0 - Torque limit (par. 4-16), (0-20 mA)

[105] Torque 0-Tnom : 0 - Motor rated torque, (0-20 mA)

[106] Power 0-Pnom : 0 - Motor rated power, (0-20 mA)

[107] * Speed 0-HighLim : 0 - Speed High Limit (par. 4-13 and par. 4-14), (0-20 mA)

[113] Ext. Closed Loop 1 : 0 - 100%, (0-20 mA)

[114] Ext. Closed Loop 2 : 0 - 100%, (0-20 mA)

[115] Ext. Closed Loop 3 : 0 - 100%, (0-20 mA)

[130] Out frq 0-100 4-20mA : 0 - 100 Hz

[131] Reference 4-20mA : Minimum Reference - Maximum Reference

[132] Feedback 4-20mA : -200% to +200% of par. 20-14 Maximum Reference/Feedb.

[133] Motor cur. 4-20mA : 0 - Inverter Max. Current (par. 16-37 Inv. Max. Current)

[134] Torq.0-lim 4-20 mA : 0 - Torque limit (par. 4-16)

[135] Torq.0-nom 4-20mA : 0 - Motor rated torque

[136] Power 4-20mA : 0 - Motor rated power

[137] Speed 4-20mA : 0 - Speed High Limit (4-13 and 4-14)

[139] Bus ctrl. : 0 - 100%, (0-20 mA)

[140] Bus ctrl. 4-20 mA : 0 - 100%

[141] Bus ctrl t.o. : 0 - 100%, (0-20 mA)

[142] Bus ctrl t.o. 4-20mA : 0 - 100%

[143] Ext. CL 1 4-20mA : 0 - 100%

[144] Ext. CL 2 4-20mA : 0 - 100%

[145] Ext. CL 3 4-20mA : 0 - 100%

NB!

Values for setting the Minimum Reference is found in open loop par. 3-02 Minimum Reference and for closed loop par. 20-13 Minimum Reference/

Feedb. - values for maximum reference for open loop is found in par. 3-03 Maximum Reference and for closed loop par. 20-14 Maximum Reference/

Feedb..
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6-51  Terminal 42 Output Min Scale

Range: Function:
0.00 %*   [0.00 - 200.00 %] Scale for the minimum output (0 or 4 mA) of the analogue signal at terminal 42.

Set the value to be the percentage of the full range of the variable selected in par. 6-50 Terminal

42 Output.

6-52  Terminal 42 Output Max Scale

Range: Function:
100.00 %*   [0.00 - 200.00 %] Scale for the maximum output (20 mA) of the analog signal at terminal 42.

Set the value to be the percentage of the full range of the variable selected in par. 6-50 Terminal

42 Output.

��
��

��
��

���

It is possible to get a value lower than 20 mA at full scale by programming values >100% by using

a formula as follows:

20 mA / desired maximum current × 100 %

i.e. 10mA :  20 mA
10 mA × 100 % = 200 %

EXAMPLE 1:

Variable value= OUTPUT FREQUENCY, range = 0-100 Hz

Range needed for output = 0-50 Hz

Output signal 0 or 4 mA is needed at 0 Hz (0% of range) - set par. 6-51 Terminal 42 Output Min Scale to 0%

Output signal 20 mA is needed at 50 Hz (50% of range) - set par. 6-52 Terminal 42 Output Max Scale to 50%

��
��

��
��

���
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EXAMPLE 2:

Variable= FEEDBACK, range= -200% to +200%

Range needed for output= 0-100%

Output signal 0 or 4 mA is needed at 0% (50% of range) - set par. 6-51 Terminal 42 Output Min Scale to 50%

Output signal 20 mA is needed at 100% (75% of range) - set par. 6-52 Terminal 42 Output Max Scale to 75%

��
��

��
��

	��

EXAMPLE 3:

Variable value= REFERENCE, range= Min ref - Max ref

Range needed for output= Min ref (0%) - Max ref (100%), 0-10 mA

Output signal 0 or 4 mA is needed at Min ref - set par. 6-51 Terminal 42 Output Min Scale to 0%

Output signal 10 mA is needed at Max ref (100% of range) - set par. 6-52 Terminal 42 Output Max Scale to 200%

(20 mA / 10 mA x 100%=200%).

��
��

��
��

	��

 

8.2.9 Drive Closed Loop, 20-**

This parameter group is used for configuring the closed loop PID Controller, that controls the output frequency of the frequency converter.

20-12  Reference/Feedback Unit

Option: Function:
[0] None

[1] * %

[5] PPM

[10] 1/min

[11] RPM

[12] Pulse/s

[20] l/s

[21] l/min
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[22] l/h

[23] m3/s

[24] m3/min

[25] m3/h

[30] kg/s

[31] kg/min

[32] kg/h

[33] t/min

[34] t/h

[40] m/s

[41] m/min

[45] m

[60] °C

[70] mbar

[71] bar

[72] Pa

[73] kPa

[74] m WG

[75] mm Hg

[80] kW

[120] GPM

[121] gal/s

[122] gal/min

[123] gal/h

[124] CFM

[125] ft3/s

[126] ft3/min

[127] ft3/h

[130] lb/s

[131] lb/min

[132] lb/h

[140] ft/s

[141] ft/min

[145] ft

[160] °F

[170] psi

[171] lb/in2

[172] in WG

[173] ft WG

[174] in Hg

[180] HP This parameter determines the unit that is used for the setpoint reference and feedback that the

PID Controller will use for controlling the output frequency of the frequency converter.
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20-21  Setpoint 1

Range: Function:
0.000 Proc-

essCtrlU-

nit*

  [-999999.999 - 999999.999 Proc-

essCtrlUnit]

Setpoint 1 is used in Closed Loop Mode to enter a setpoint reference that is used by the frequency

converter’s PID Controller. See the description of par. 20-20 Feedback Function.

NB!

Setpoint reference entered here is added to any other references that are enabled

(see par. group 3-1*).

20-81  PID Normal/Inverse Control

Option: Function:
[0] * Normal

[1] Inverse Normal [0] causes the frequency converter’s output frequency to decrease when the feedback is

greater than the setpoint reference. This is common for pressure-controlled supply fan and pump

applications.

Inverse [1] causes the frequency converter’s output frequency to increase when the feedback is

greater than the setpoint reference.

20-82  PID Start Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] When the frequency converter is first started, it initially ramps up to this output speed in Open Loop

Mode, following the active Ramp Up Time. When the output speed programmed here is reached,

the frequency converter will automatically switch to Closed Loop Mode and the PID Controller will

begin to function. This is useful in applications in which the driven load must first quickly accelerate

to a minimum speed when it is started.

NB!

This parameter will only be visible if par. 0-02 Motor Speed Unit is set to [0], RPM.

20-93  PID Proportional Gain

Range: Function:
0.50 N/A*   [0.00 - 10.00 N/A]

If (Error x Gain) jumps with a value equal to what is set in par. 20-14 Maximum Reference/Feedb. the PID controller will try to change the output speed

equal to what is set in par. 4-13 Motor Speed High Limit [RPM]/par. 4-14 Motor Speed High Limit [Hz] but in practice of course limited by this setting.

The proportional band (error causing output to change from 0-100%) can be calculated by means of the formula:

( 1
Proportional Gain ) × (Max  Reference)

NB!

Always set the desired for par. 20-14 Maximum Reference/Feedb. before setting the values for the PID controller in par. group 20-9*.
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20-94  PID Integral Time

Range: Function:
20.00 s*   [0.01 - 10000.00 s] Over time, the integrator accumulates a contribution to the output from the PID controller as long

as there is a deviation between the Reference/Setpoint and feedback signals. The contribution is

proportional to the size of the deviation. This ensures that the deviation (error) approaches zero.

Quick response on any deviation is obtained when the integral time is set to a low value. Setting it

too low, however, may cause the control to become unstable.

The value set, is the time needed for the integrator to add the same contribution as the proportional

part for a certain deviation.

If the value is set to 10,000, the controller will act as a pure proportional controller with a P-band

based on the value set in par. 20-93 PID Proportional Gain. When no deviation is present, the output

from the proportional controller will be 0.

 

8.2.10 22-** Miscellaneous

This group contains parameters used for monitoring water/ wastewater applications.

22-20  Low Power Auto Set-up

Option: Function:
When set for Enabled, an auto set up sequence is activated, automatically setting speed to approx.

50 and 85% of rated motor speed (par. 4-13 Motor Speed High Limit [RPM], par. 4-14 Motor Speed

High Limit [Hz]). At those two speeds, the power consumption is automatically measured and stored.

Before enabling Auto Set Up:

1. Close valve(s) in order to create a no flow condition

2. The frequency converter must be set for Open Loop (par. 1-00 Configuration Mode).

Note that it is important also to set par. 1-03 Torque Characteristics.

[0] * Off

[1] Enabled

NB!

Auto Set Up must be done when the system has reached normal operating temperature!

NB!

It is important that the par. 4-13 Motor Speed High Limit [RPM] or par. 4-14 Motor Speed High Limit [Hz] is set to the max. operational

speed of the motor!

It is important to do the Auto Set-up before configuring the integrated PI Contoller as settings will be reset when changing from Closed

to Open Loop in par. 1-00 Configuration Mode.

NB!

Carry out the tuning with the same settings in par. 1-03 Torque Characteristics, as for operation after the tuning.

22-21  Low Power Detection

Option: Function:
[0] * Disabled

[1] Enabled If selecting Enabled, the Low Power Detection commissioning must be carried out in order to set

the parameters in group 22-3* for proper operation!
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22-22  Low Speed Detection

Option: Function:
[0] * Disabled

[1] Enabled Select Enabled for detecting when the motor operates with a speed as set in par. 4-11 Motor Speed

Low Limit [RPM] or par. 4-12 Motor Speed Low Limit [Hz].

22-23  No-Flow Function

Option: Function:
Common actions for Low Power Detection and Low Speed Detection (Individual selections not pos-

sible).

[0] * Off

[1] Sleep Mode

[2] Warning Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output.

[3] Alarm The frequency converter trips and motor stays stopped until reset.

22-24  No-Flow Delay

Range: Function:
10 s*   [1 - 600 s] Set the time Low Power/Low Speed must stay detected to activate signal for actions. If detection

disappears before run out of the timer, the timer will be reset.

22-26  Dry Pump Function

Option: Function:
Low Power Detection must be Enabled (par. 22-21 Low Power Detection) and commissioned (using

either parameter group 22-3*, No Flow Power Tuning, or par. 22-20 Low Power Auto Set-up) in

order to use Dry Pump Detection.

[0] * Off

[1] Warning Messages in the Local Control Panel display (if mounted) and/or signal via a relay or a digital output.

[2] Alarm The frequency converter trips and motor stays stopped until reset.

22-27  Dry Pump Delay

Range: Function:
10 s*   [0 - 600 s] Defines for how long the Dry Pump condition must be active before activating Warning or Alarm

22-30  No-Flow Power

Range: Function:
0.00 kW*   [0.00 - 0.00 kW] Read out of calculated No Flow power at actual speed. If power drops to the display value the

frequency converter will consider the condition as a No Flow situation.

22-31  Power Correction Factor

Range: Function:
100 %*   [1 - 400 %] Make corrections to the calculated power at par. 22-30 No-Flow Power.

If No Flow is detected, when it should not be detected, the setting should be decreased. However,

if No Flow is not detected, when it should be detected, the setting should be increased to above

100%.

22-32  Low Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 22-36 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected).

Set used speed for the 50% level.

This function is used for storing values needed to tune No Flow Detection.
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22-33  Low Speed [Hz]

Range: Function:
0 Hz*   [0.0 - par. 22-37 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected).

Set used speed for the 50% level.

The function is used for storing values needed to tune No Flow Detection.

22-34  Low Speed Power [kW]

Range: Function:
0 kW*   [0.00 - 0.00 kW] To be used if par. 0-03 Regional Settings has been set for International (parameter not visible if

North America selected).

Set power consumption at 50% speed level.

This function is used for storing values needed to tune No Flow Detection.

22-35  Low Speed Power [HP]

Range: Function:
0 hp*   [0.00 - 0.00 hp] To be used if par. 0-03 Regional Settings has been set for North America (parameter not visible if

International selected).

Set power consumption at 50% speed level.

This function is used for storing values needed to tune No Flow Detection.

22-36  High Speed [RPM]

Range: Function:
0 RPM*   [0 - par. 4-13 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected).

Set used speed for the 85% level.

The function is used for storing values needed to tune No Flow Detection.

22-37  High Speed [Hz]

Range: Function:
0.0 Hz*   [0.0 - par. 4-14 Hz] To be used if par. 0-02 Motor Speed Unit has been set for Hz (parameter not visible if RPM selected).

Set used speed for the 85% level.

The function is used for storing values needed to tune No Flow Detection.

22-38  High Speed Power [kW]

Range: Function:
0 kW*   [0.00 - 0.00 kW] To be used if par. 0-03 Regional Settings has been set for International (parameter not visible if

North America selected).

Set power consumption at 85% speed level.

This function is used for storing values needed to tune No Flow Detection.

22-39  High Speed Power [HP]

Range: Function:
0 hp*   [0.00 - 0.00 hp] To be used if par. 0-03 Regional Settings has been set for North America (parameter not visible if

International selected).

Set power consumption at 85% speed level.

This function is used for storing values needed to tune No Flow Detection.

22-40  Minimum Run Time

Range: Function:
10 s*   [0 - 600 s] Set the desired minimum running time for the motor after a start command (digital input or Bus)

before entering Sleep Mode.
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22-41  Minimum Sleep Time

Range: Function:
10 s*   [0 - 600 s] Set the desired Minimum Time for staying in Sleep Mode. This will override any wake up conditions.

22-42  Wake-up Speed [RPM]

Range: Function:
0 RPM*   [par. 4-11 - par. 4-13 RPM] To be used if par. 0-02 Motor Speed Unit has been set for RPM (parameter not visible if Hz selected).

Only to be used if par. 1-00 Configuration Mode is set for Open Loop and speed reference is applied

by an external controller.

Set the reference speed at which the Sleep Mode should be cancelled.

22-43  Wake-up Speed [Hz]

Range: Function:
0 Hz*   [par. 4-12 - par. 4-14 Hz] To be used if par. 0-02 Motor Speed Unit, has been set for Hz (parameter not visible if RPM selected).

Only to be used if par. 1-00 Configuration Mode, is set for Open Loop and speed reference is applied

by an external controller controlling the pressure.

Set the reference speed at which the Sleep Mode should be cancelled.

22-44  Wake-up Ref./FB Difference

Range: Function:
10%*   [0-100%] Only to be used if par. 1-00, Configuration Mode, is set for Closed Loop and the integrated PI

controller is used for controlling the pressure.

Set the pressure drop allowed in percentage of set point for the pressure (Pset) before cancelling

the Sleep Mode.

NB!

If used in application where the integrated PI controller is set for inverse control

in par. 20-71, PID, Normal/Inverse Control, the value set in par. 22-44 will au-

tomatically be added.

22-45  Setpoint Boost

Range: Function:
0 %*   [-100 - 100 %] Only to be used if par. 1-00 Configuration Mode, is set for Closed Loop and the integrated PI con-

troller is used. In systems with e.g. constant pressure control, it is advantageous to increase the

system pressure before the motor is stopped. This will extend the time in which the motor is stopped

and help to avoid frequent start/stop.

Set the desired over pressure/temperature in percentage of set point for the pressure (Pset)/tem-

perature before entering the Sleep Mode.

If setting for 5%, the boost pressure will be Pset*1.05. The negative values can be used for e.g.

cooling tower control where a negative change is needed.

22-46  Maximum Boost Time

Range: Function:
60 s*   [0 - 600 s] Only to be used if par. 1-00 Configuration Mode is set for Closed Loop and the integrated PI controller

is used for controlling the pressure.

Set the maximum time for which boost mode will be allowed. If the set time is exceeded, Sleep

Mode will be entered, not waiting for the set boost pressure to be reached.
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22-50  End of Curve Function

Option: Function:
[0] * Off End of Curve monitoring not active.

[1] Warning A warning is issued in the display [W94].

[2] Alarm An alarm is issued and the frequency converter trips. A message [A94] appears in the display.

NB!

Automatic restart will reset the alarm and start the system again.

22-51  End of Curve Delay

Range: Function:
10 s*   [0 - 600 s] When an End of Curve condition is detected, a timer is activated. When the time set in this parameter

expires, and the End of Curve condition has been steady in the entire period, the function set in

par. 22-50 End of Curve Function will be activated. If the condition disappears before the timer

expires, the timer will be reset.

22-80  Flow Compensation

Option: Function:
[0] * Disabled [0] Disabled: Set-Point compensation not active.

[1] Enabled [1] Enabled:Set-Point compensation is active. Enabling this parameter allows the Flow Compensated

Setpoint operation.

22-81  Square-linear Curve Approximation

Range: Function:
100 %*   [0 - 100 %] Example 1:

Adjustment of this parameter allows the shape of the control curve to be adjusted.

0 = Linear

100% = Ideal shape (theoretical).

NB!

Please note: Not visible when running in cascade.
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22-82  Work Point Calculation

Option: Function:
Example 1: Speed at System Design Working Point is known:

From the data sheet showing characteristics for the specific equipment at different speeds, simply

reading across from the HDESIGN point and the QDESIGN point allows us to find point A, which is the

System Design Working Point. The pump characteristics at this point should be identified and the

associated speed programmed. Closing the valves and adjusting the speed until HMIN has been

achieved allows the speed at the no flow point to be identified.

Adjustment of par. 22-81 Square-linear Curve Approximation then allows the shape of the control

curve to be adjusted infinitely.

Example 2:

Speed at System Design Working Point is not known: Where the Speed at System Design Working

Point is unknown, another reference point on the control curve needs to be determined by means

of the data sheet. By looking at the curve for the rated speed and plotting the design pressure

(HDESIGN, Point C) the flow at that pressure QRATED can be determined. Similarly, by plotting the

design flow (QDESIGN, Point D). the pressure HD at that flow can be determined. Knowing these two

points on the pump curve, along with HMIN as described above, allows the frequency converter to

calculate the reference point B and thus to plot the control curve which will also include the System

design Working Point A.

[0] * Disabled Disabled [0]: Work Point Calculation not active. To be used if speed at design point is known (see

table above).

[1] Enabled Enabled [1] : Work Point Calculation is active. Enabling this parameter allows the calculation of the

unknown System Design Working Point at 50/60 Hz speed, from the input data set in

par. 22-83 Speed at No-Flow [RPM] par. 22-84 Speed at No-Flow [Hz], par. 22-87 Pressure at No-

Flow Speed, par. 22-88 Pressure at Rated Speed, par. 22-89 Flow at Design Point and

par. 22-90 Flow at Rated Speed.
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22-83  Speed at No-Flow [RPM]

Range: Function:
300. RPM*   [0 - par. 22-85 RPM] Resolution 1 RPM.

The speed of the motor at which flow Is zero and minimum pressure HMIN  is achieved should be

entered here in RPM. Alternatively, the speed in Hz can be entered in par. 22-84 Speed at No-Flow

[Hz]. If it has been decided to use RPM in par. 0-02 Motor Speed Unit then par. 22-85 Speed at

Design Point [RPM] should also be used. Closing the valves and reducing the speed until minimum

pressure HMIN is achieved will determine this value.

22-84  Speed at No-Flow [Hz]

Range: Function:
50.0 Hz*   [0.0 - par. 22-86 Hz] Resolution 0.033 Hz.

The speed of the motor at which flow has effectively stopped and minimum pressure HMIN is achieved

should be entered here in Hz. Alternatively, the speed in RPM can be entered in par. 22-83 Speed

at No-Flow [RPM]. If it has been decided to use Hz in par. 0-02 Motor Speed Unit then

par. 22-86 Speed at Design Point [Hz] should also be used. Closing the valves and reducing the

speed until minimum pressure HMIN is achieved will determine this value.

22-85  Speed at Design Point [RPM]

Range: Function:
1500. RPM*   [par. 22-83 - 60000. RPM] Resolution 1 RPM.

Only visible when par. 22-82 Work Point Calculation is set to Disable. The speed of the motor at

which the System Design Working Point is achieved should be entered here in RPM. Alternatively,

the speed in Hz can be entered in par. 22-86 Speed at Design Point [Hz]. If it has been decided to

use RPM in par. 0-02 Motor Speed Unit then par. 22-83 Speed at No-Flow [RPM] should also be

used.

22-86  Speed at Design Point [Hz]

Range: Function:
50/60.0

Hz*

  [par. 22-84 - par. 4-19 Hz] Resolution 0.033 Hz.

Only visible when par. 22-82 Work Point Calculation is set to Disable. The speed of the motor at

which the System Design Working Point is achieved should be entered here in Hz. Alternatively, the

speed in RPM can be entered in par. 22-85 Speed at Design Point [RPM]. If it has been decided to

use Hz in par. 0-02 Motor Speed Unit, then par. 22-83 Speed at No-Flow [RPM] should also be used.

22-87  Pressure at No-Flow Speed

Range: Function:
0.000 N/A*   [0.000 - par. 22-88 N/A] Enter the pressure HMIN corresponding to Speed at No Flow in Reference/Feedback Units.

22-88  Pressure at Rated Speed

Range: Function:
999999.999

N/A*

  [par. 22-87 - 999999.999 N/A] Enter the value corresponding to the Pressure at Rated Speed, in Reference/Feedback Units. This

value can be defined using the pump datasheet.

22-90  Flow at Rated Speed

Range: Function:
0.000 N/A*   [0.000 - 999999.999 N/A] Enter the value corresponding to Flow at Rated Speed. This value can be defined using the pump

datasheet.
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8.2.11 23-0* Timed Actions 

Use Timed Actions for actions needing to be performed on a daily or weekly basis, e.g. different references for working hours / non-working hours. Up

to 10 Timed Actions can be programmed in the frequency converter. The Timed Action number is selected from the list when entering parameter group

23-0* from the LCP. par. 23-00 ON Time – par. 23-04 Occurrence then refer to the selected Timed Action number. Each Timed Action is divided into an

ON time and an OFF time, in which two different actions may be performed.

The actions programmed in Timed Actions are merged with corresponding actions from digital inputs, control work via bus and Smart Logic Controller,

according to merge rules set up in 8-5*, Digital/Bus.

NB!

The clock (parameter group 0-7*) must be correctly programmed for Timed Actions to function correctly.

NB!

When mounting an Analog I/O MCB109 option card, a battery back up of the date and time is included.

NB!

The PC-based Configuration Tool MCT 10 comprise a special guide for easy programming of Timed Actions.

23-00  ON Time
Array [10]

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the ON time for the Timed Action.

NB!

The frequency converter has no back up of the clock function and the set date/

time will reset to default (2000-01-01 00:00) after a power down unless a Real

Time Clock module with back up is installed. In par. 0-79 Clock Fault it is possible

to program for a Warning in case clock has not been set properly, e.g. after a

power down.

23-01  ON Action
Arra [10]

Option: Function:
Select the action during ON Time. See par. 13-52 SL Controller Action for descriptions of the options.

[0] * Disabled

[1] No action

[2] Select set-up 1

[3] Select set-up 2

[4] Select set-up 3

[5] Select set-up 4

[10] Select preset ref 0

[11] Select preset ref 1

[12] Select preset ref 2

[13] Select preset ref 3

[14] Select preset ref 4

[15] Select preset ref 5
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[16] Select preset ref 6

[17] Select preset ref 7

[18] Select ramp 1

[19] Select ramp 2

[22] Run

[23] Run reverse

[24] Stop

[26] DC Brake

[27] Coast

[28] Freeze output

[29] Start timer 0

[30] Start timer 1

[31] Start timer 2

[32] Set digital out A low

[33] Set digital out B low

[34] Set digital out C low

[35] Set digital out D low

[36] Set digital out E low

[37] Set digital out F low

[38] Set digital out A high

[39] Set digital out B high

[40] Set digital out C high

[41] Set digital out D high

[42] Set digital out E high

[43] Set digital out F high

[60] Reset Counter A

[61] Reset Counter B

[70] Start Timer 3

[71] Start Timer 4

[72] Start Timer 5

[73] Start Timer 6

[74] Start Timer 7

NB!

For choices [32] - [43], see also par. group 5-3*, Digital Outputs and 5-4*, Relays.

23-02  OFF Time
Array [10]

Range: Function:
0 N/A*   [0 - 0 N/A] Sets the OFF time for the Timed Action.

NB!

The frequency converter has no back up of the clock function and the set date/

time will reset to default (2000-01-01 00:00) after a power down unless a Real

Time Clock module with back up is installed. In par. 0-79 Clock Fault it is possible

to program for a Warning in case clock has not been set properly, e.g. after a

power down.
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23-03  OFF Action
Array [10]

Option: Function:
Select the action during OFF Time. See par. 13-52 SL Controller Action for descriptions of the op-

tions.

[0] * Disabled

[1] No action

[2] Select set-up 1

[3] Select set-up 2

[4] Select set-up 3

[5] Select set-up 4

[10] Select preset ref 0

[11] Select preset ref 1

[12] Select preset ref 2

[13] Select preset ref 3

[14] Select preset ref 4

[15] Select preset ref 5

[16] Select preset ref 6

[17] Select preset ref 7

[18] Select ramp 1

[19] Select ramp 2

[22] Run

[23] Run reverse

[24] Stop

[26] DC Brake

[27] Coast

[28] Freeze output

[29] Start timer 0

[30] Start timer 1

[31] Start timer 2

[32] Set digital out A low

[33] Set digital out B low

[34] Set digital out C low

[35] Set digital out D low

[36] Set digital out E low

[37] Set digital out F low

[38] Set digital out A high

[39] Set digital out B high

[40] Set digital out C high

[41] Set digital out D high

[42] Set digital out E high

[43] Set digital out F high

[60] Reset Counter A

[61] Reset Counter B

[70] Start Timer 3

[71] Start Timer 4

[72] Start Timer 5
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[73] Start Timer 6

[74] Start Timer 7

23-04  Occurrence
Array [10]

Option: Function:
Select which day(s) the Timed Action applies to. Specify working/non-working days in

par. 0-81 Working Days, par. 0-82 Additional Working Days and par. 0-83 Additional Non-Working

Days.

[0] * All days

[1] Working days

[2] Non-working days

[3] Monday

[4] Tuesday

[5] Wednesday

[6] Thursday

[7] Friday

[8] Saturday

[9] Sunday

 

8.2.12 Water Application Functions, 29-**

The group contains parameters used for monitoring water / wastewater applications.

29-00  Pipe Fill Enable

Option: Function:
[0] * Disabled Select Enabled to fill pipes at a user specified rate.

[1] Enabled Select Enabled to fill pipes with a user specified rate.

29-01  Pipe Fill Speed [RPM]

Range: Function:
Speed Low

Limit*

  [Speed Low Limit - Speed High Lim-

it]

Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM

depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz).

29-02  Pipe Fill Speed [Hz]

Range: Function:
Motor

Speed Low

Limit*

  [Speed Low Limit - Speed High Lim-

it]

Set the filling speed for filling horizontal pipe systems. The speed can be selected in Hz or RPM

depending on the choices made in par. 4-11 / par. 4-13 (RPM) or in par. 4-12 / par. 4-14 (Hz).

29-03  Pipe Fill Time

Range: Function:
0 s*   [0 - 3600 s] Set the specified time for pipe filling of horizontal pipe systems.

29-04  Pipe Fill Rate

Range: Function:
0.001 units/

s*

  [0.001 – 999999.999 units/s] Specifies the filling rate in units/second using the PI controller. Filling rate units are feedback units/

second. This function is used for filling-up vertical pipe systems but will be active when the filling-

time has expired, no matter what , until the pipe fill-set-point set in par. 29-05 is reached.
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29-05  Filled Setpoint

Range: Function:
0 s*   [0 – 999999,999 s] Specifies the Filled Set-point at which the Pipe Fill Function will be disabled and the PID controller

will take control. This function can be used both for horizontal and vertical pipe systems.
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8.3 Parameter Options

8.3.1 Default settings 

Changes during operation:

”TRUE” means that the parameter can be changed while the frequency converter is in operation and “FALSE” means that the frequency converter must

be stopped before a change can be made.

4-Set-up:

'All set-up': the parameter can be set individually in each of the four set-ups, i. e. one single parameter can have four different data values.

’1 set-up’: data value will be the same in all set-ups.

SR:

Size related

N/A:

No default value available.

Conversion index:

This number refers to a conversion figure used when writing or reading by means of a frequency converter.

Conv. index 100 67 6 5 4 3 2 1 0 -1 -2 -3 -4 -5 -6
Conv. factor 1 1/60 1000000 100000 10000 1000 100 10 1 0.1 0.01 0.001 0.0001 0.00001 0.000001

Data type Description Type
2 Integer 8 Int8
3 Integer 16 Int16
4 Integer 32 Int32
5 Unsigned 8 Uint8
6 Unsigned 16 Uint16
7 Unsigned 32 Uint32
9 Visible String VisStr
33 Normalized value 2 bytes N2
35 Bit sequence of 16 boolean variables V2
54 Time difference w/o date TimD
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9 Troubleshooting

9.1 Alarms and Warnings
A warning or an alarm is signalled by the relevant LED on the front of the frequency converter and indicated by a code on the display.

A warning remains active until its cause is no longer present. Under certain circumstances operation of the motor may still be continued. Warning messages

may be critical, but are not necessarily so.

In the event of an alarm, the frequency converter will have tripped. Alarms must be reset to restart operation once their cause has been rectified.

This may be done in four ways:

1. By using the [RESET] control button on the LCP control panel.

2. Via a digital input with the “Reset” function.

3. Via serial communication/optional fieldbus.

4. By resetting automatically using the [Auto Reset] function, which is a default setting for VLT AQUA Drive. see par. 14-20 Reset Mode in VLT

AQUA Drive Programming Guide

NB!

After a manual reset using the [RESET] button on the LCP, the [AUTO ON] or [HAND ON] button must be pressed to restart the motor.

If an alarm cannot be reset, the reason may be that its cause has not been rectified, or the alarm is trip-locked (see also table on following page).

Alarms that are trip-locked offer additional protection, means that the mains supply must be switched off before the alarm can be reset. After being

switched back on, the frequency converter is no longer blocked and may be reset as described above once the cause has been rectified.

Alarms that are not trip-locked can also be reset using the automatic reset function in par. 14-20 Reset Mode (Warning: automatic wake-up is possible!)

If a warning and alarm is marked against a code in the table on the following page, this means that either a warning occurs before an alarm, or it can

be specified whether it is a warning or an alarm that is to be displayed for a given fault.

This is possible, for instance, in par. 1-90 Motor Thermal Protection. After an alarm or trip, the motor carries on coasting, and the alarm and warning

flash on the frequency converter. Once the problem has been rectified, only the alarm continues flashing.
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference
1 10 Volts low X    
2 Live zero error (X) (X)  6-01
3 No motor (X)   1-80
4 Mains phase loss (X) (X) (X) 14-12
5 DC link voltage high X    
6 DC link voltage low X    
7 DC over voltage X X   
8 DC under voltage X X   
9 Inverter overloaded X X   
10 Motor ETR over temperature (X) (X)  1-90
11 Motor thermistor over temperature (X) (X)  1-90
12 Torque limit X X   
13 Over Current X X X  
14 Earth fault X X X  
15 Hardware mismatch  X X  
16 Short Circuit  X X  
17 Control word timeout (X) (X)  8-04
23 Internal Fan Fault X    
24 External Fan Fault X   14-53
25 Brake resistor short-circuited X    
26 Brake resistor power limit (X) (X)  2-13
27 Brake chopper short-circuited X X   
28 Brake check (X) (X)  2-15
29 Drive over temperature X X X  
30 Motor phase U missing (X) (X) (X) 4-58
31 Motor phase V missing (X) (X) (X) 4-58
32 Motor phase W missing (X) (X) (X) 4-58
33 Inrush fault  X X  
34 Fieldbus communication fault X X   
35 Out of frequency range X X   
36 Mains failure X X   
37 Phase Imbalance X X   
39 Heatsink sensor  X X  
40 Overload of Digital Output Terminal 27 (X)   5-00, 5-01
41 Overload of Digital Output Terminal 29 (X)   5-00, 5-02
42 Overload of Digital Output On X30/6 (X)   5-32
42 Overload of Digital Output On X30/7 (X)   5-33
46 Pwr. card supply  X X  
47 24 V supply low X X X  
48 1.8 V supply low  X X  
49 Speed limit X    
50 AMA calibration failed  X   
51 AMA check Unom and Inom  X   
52 AMA low Inom  X   
53 AMA motor too big  X   
54 AMA motor too small  X   
55 AMA parameter out of range  X   
56 AMA interrupted by user  X   
57 AMA timeout  X   
58 AMA internal fault X X   
59 Current limit X    
60 External Interlock X    
62 Output Frequency at Maximum Limit X    
64 Voltage Limit X    
65 Control Board Over-temperature X X X  
66 Heat sink Temperature Low X    
67 Option Configuration has Changed  X   
68 Safe Stop Activated  X1)   
69 Pwr. Card Temp  X X  
70 Illegal FC configuration   X  
71 PTC 1 Safe Stop X X1)   
72 Dangerous Failure   X1)  
73 Safe Stop Auto Restart     
76 Power Unit Setup X    
79 Illegal PS config  X X  
80 Drive Initialised to Default Value  X   
91 Analog input 54 wrong settings   X  
92 NoFlow X X  22-2*
93 Dry Pump X X  22-2*
94 End of Curve X X  22-5*
95 Broken Belt X X  22-6*
96 Start Delayed X   22-7*
97 Stop Delayed X   22-7*
98 Clock Fault X   0-7*

Table 9.1: Alarm/Warning code list
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No. Description Warning Alarm/Trip Alarm/Trip Lock Parameter Reference
220 Overload Trip  X   
243 Brake IGBT X X   
244 Heatsink temp X X X  
245 Heatsink sensor  X X  
246 Pwr.card supply  X X  
247 Pwr.card temp  X X  
248 Illegal PS config  X X  
250 New spare part   X  
251 New Type Code  X X  

Table 9.2: Alarm/Warning code list

(X) Dependent on parameter

1) Can not be Auto reset via par. 14-20 Reset Mode

A trip is the action when an alarm has appeared. The trip will coast the motor and can be reset by pressing the reset button or make a reset by a digital

input (Par. 5-1* [1]). The origin event that caused an alarm cannot damage the frequency converter or cause dangerous conditions. A trip lock is an

action when an alarm occurs, which may cause damage to frequency converter or connected parts. A Trip Lock situation can only be reset by a power

cycling.

LED indication
Warning yellow
Alarm flashing red

Trip locked yellow and red

Alarm Word and Extended Status Word
Bit Hex Dec Alarm Word Warning Word Extended Status Word
0 00000001 1 Brake Check Brake Check Ramping
1 00000002 2 Pwr. Card Temp Pwr. Card Temp AMA Running
2 00000004 4 Earth Fault Earth Fault Start CW/CCW
3 00000008 8 Ctrl.Card Temp Ctrl.Card Temp Slow Down
4 00000010 16 Ctrl. Word TO Ctrl. Word TO Catch Up
5 00000020 32 Over Current Over Current Feedback High
6 00000040 64 Torque Limit Torque Limit Feedback Low
7 00000080 128 Motor Th Over Motor Th Over Output Current High
8 00000100 256 Motor ETR Over Motor ETR Over Output Current Low
9 00000200 512 Inverter Overld. Inverter Overld. Output Freq High
10 00000400 1024 DC under Volt DC under Volt Output Freq Low
11 00000800 2048 DC over Volt DC over Volt Brake Check OK
12 00001000 4096 Short Circuit DC Voltage Low Braking Max
13 00002000 8192 Inrush Fault DC Voltage High Braking
14 00004000 16384 Mains ph. Loss Mains ph. Loss Out of Speed Range
15 00008000 32768 AMA Not OK No Motor OVC Active
16 00010000 65536 Live Zero Error Live Zero Error  
17 00020000 131072 Internal Fault 10V Low  
18 00040000 262144 Brake Overload Brake Overload  
19 00080000 524288 U phase Loss Brake Resistor  
20 00100000 1048576 V phase Loss Brake IGBT  
21 00200000 2097152 W phase Loss Speed Limit  
22 00400000 4194304 Fieldbus Fault Fieldbus Fault  
23 00800000 8388608 24 V Supply Low 24V Supply Low  
24 01000000 16777216 Mains Failure Mains Failure  
25 02000000 33554432 1.8V Supply Low Current Limit  
26 04000000 67108864 Brake Resistor Low Temp  
27 08000000 134217728 Brake IGBT Voltage Limit  
28 10000000 268435456 Option Change Unused  
29 20000000 536870912 Drive Initialised Unused  
30 40000000 1073741824 Safe Stop Unused  

Table 9.3: Description of Alarm Word, Warning Word and Extended Status Word

The alarm words, warning words and extended status words can be read out via serial bus or optional fieldbus for diagnosis. See also par. 16-90 Alarm

Word, par. 16-92 Warning Word and par. 16-94 Ext. Status Word.
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9.1.1 Fault messages

WARNING 1, 10 Volts low:

The 10 V voltage from terminal 50 on the control card is below 10 V.

Remove some of the load from terminal 50, as the 10 V supply is over-

loaded. Max. 15 mA or minimum 590 Ω.

WARNING/ALARM 2, Live zero error:

The signal on terminal 53 or 54 is less than 50% of the value set in

par. 6-10 Terminal 53 Low Voltage, par. 6-12 Terminal 53 Low Current,

par. 6-20 Terminal 54 Low Voltage, or par. 6-22 Terminal 54 Low Cur-

rent respectively.

WARNING/ALARM 3, No motor:

No motor has been connected to the output of the frequency converter.

WARNING/ALARM 4, Mains phase loss:

A phase is missing on the supply side, or the mains voltage imbalance is

too high.

This message also appears in case of a fault in the input rectifier on the

frequency converter.

Check the supply voltage and supply currents to the frequency converter.

WARNING 5, DC link voltage high:

The intermediate circuit voltage (DC) is higher than the over-voltage limit

of the control system. The frequency converter is still active.

WARNING 6, DC link voltage low:

The intermediate circuit voltage (DC) is below the undervoltage limit of

the control system. The frequency converter is still active.

WARNING/ALARM 7, DC over voltage:

If the intermediate circuit voltage exceeds the limit, the frequency con-

verter trips after a time.

Possible corrections:

Select Over Voltage Control function in par. 2-17 Over-voltage

Control

Connect a brake resistor

Extend the ramp time

Activate functions in par. 2-10 Brake Function

Increase par. 14-26 Trip Delay at Inverter Fault

Selecting OVC function will extend the ramp times.

Alarm/warning limits:

Voltage Range 3 x 200-240 VAC 3 x 380-500
VAC

3 x 550-600
VAC

[VDC] [VDC] [VDC]
Under voltage 185 373 532
Voltage warn-
ing low 205 410 585

Voltage warn-
ing high (w/o
brake - w/
brake)

390/405 810/840 943/965

Over voltage 410 855 975
The voltages stated are the intermediate circuit voltage of the fre-
quency converter with a tolerance of ± 5 %. The corresponding
mains voltage is the intermediate circuit voltage (DC-link) divided
by 1.35

WARNING/ALARM 8, DC under voltage:

If the intermediate circuit voltage (DC) drops below the “voltage warning

low” limit (see table above), the frequency converter checks if 24 V back-

up supply is connected.

If no 24 V backup supply is connected, the frequency converter trips after

a given time depending on the unit.

To check whether the supply voltage matches the frequency converter,

see 3.1 General Specifications.

WARNING/ALARM 9, Inverter overloaded:

The frequency converter is about to cut out because of an overload (too

high current for too long). The counter for electronic, thermal inverter

protection gives a warning at 98% and trips at 100%, while giving an

alarm. You cannot reset the frequency converter until the counter is be-

low 90%.

The fault is that the frequency converter is overloaded by more than

nominal current for too long.

WARNING/ALARM 10, Motor ETR over temperature:

According to the electronic thermal protection (ETR), the motor is too hot.

You can choose if you want the frequency converter to give a warning or

an alarm when the counter reaches 100% in par. 1-90 Motor Thermal

Protection. The fault is that the motor is overloaded by more than nominal

current for too long. Check that the motor par. 1-24 Motor Current is set

correctly.

WARNING/ALARM 11, Motor thermistor over temp:

The thermistor or the thermistor connection is disconnected. You can

choose if you want the frequency converter to give a warning or an alarm

in par. 1-90 Motor Thermal Protection. Check that the thermistor is con-

nected correctly between terminal 53 or 54 (analog voltage input) and

terminal 50 (+ 10 Volts supply), or between terminal 18 or 19 (digital

input PNP only) and terminal 50. If a KTY sensor is used, check for correct

connection between terminal 54 and 55.

WARNING/ALARM 12, Torque limit:

The torque is higher than the value in par. 4-16 Torque Limit Motor

Mode (in motor operation) or the torque is higher than the value in

par. 4-17 Torque Limit Generator Mode (in regenerative operation).

WARNING/ALARM 13, Over Current:

The inverter peak current limit (approx. 200% of the rated current) is

exceeded. The warning will last approx. 8-12 sec., then the frequency

converter trips and issues an alarm. Turn off the frequency converter and

check if the motor shaft can be turned and if the motor size matches the

frequency converter.

ALARM 14, Earth fault:

There is a discharge from the output phases to earth, either in the cable

between the frequency converter and the motor or in the motor itself.

Turn off the frequency converter and remove the earth fault.

ALARM 15, In-complete hardware:

A fitted option is not handled by the present control board (hardware or

software).

ALARM 16, Short-circuit:

There is short-circuiting in the motor or on the motor terminals.

Turn off the frequency converter and remove the short-circuit.

WARNING/ALARM 17, Control word timeout:

There is no communication to the frequency converter.

The warning will only be active when par. 8-04 Control Timeout Func-

tion is NOT set to OFF.

If par. 8-04 Control Timeout Function is set to Stop and Trip, a warning

appears and the frequency converter ramps down to zero speed, while

giving an alarm.

par. 8-03 Control Timeout Time could possibly be increased.
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WARNING 23, Internal fans:

External fans have failed due to defect hardware or fans not mounted.

WARNING 24, External fan fault:

The fan warning function is an extra protection function that checks if the

fan is running / mounted. The fan warning can be disabled in

par. 14-53 Fan Monitor, [0] Disabled.

WARNING 25, Brake resistor short-circuited:

The brake resistor is monitored during operation. If it short-circuits, the

brake function is disconnected and the warning appears. The frequency

converter still works, but without the brake function. Turn off the fre-

quency converter and replace the brake resistor (see par. 2-15 Brake

Check).

ALARM/WARNING 26, Brake resistor power limit:

The power transmitted to the brake resistor is calculated as a percentage,

as a mean value over the last 120 s, on the basis of the resistance value

of the brake resistor (par. 2-11 Brake Resistor (ohm)) and the intermedi-

ate circuit voltage. The warning is active when the dissipated braking

power is higher than 90%. If Trip [2] has been selected in par. 2-13 Brake

Power Monitoring, the frequency converter cuts out and issues this alarm,

when the dissipated braking power is higher than 100%.

WARNING/ALARM 27, Brake chopper fault:

The brake transistor is monitored during operation and if it short-circuits,

the brake function disconnects and the warning comes up. The frequency

converter is still able to run, but since the brake transistor has short-

circuited, substantial power is transmitted to the brake resistor, even if it

is inactive.

Turn off the frequency converter and remove the brake resistor.

Warning: There is a risk of substantial power being

transmitted to the brake resistor if the brake transistor

is short-circuited.

ALARM/WARNING 28, Brake check failed:

Brake resistor fault: the brake resistor is not connected/working.

WARNING/ALARM 29, Drive over temperature:

If the enclosure isIP00 or IP20/Nema1 the cut-out temperature of the

heat-sink is 90 oC. If IP54 is used, the cut-out temperature is 80 oC.

The fault could be:

- Ambient temperature too high

- Too long motor cable

ALARM 30, Motor phase U missing:

Motor phase U between the frequency converter and the motor is miss-

ing.

Turn off the frequency converter and check motor phase U.

ALARM 31, Motor phase V missing:

Motor phase V between the frequency converter and the motor is missing.

Turn off the frequency converter and check motor phase V.

ALARM 32, Motor phase W missing:

Motor phase W between the frequency converter and the motor is miss-

ing.

Turn off the frequency converter and check motor phase W.

ALARM 33, Inrush fault:

Too many powerups have occured within a short time period. See the

chapter General Specifications for the allowed number of power-ups

within one minute.

WARNING/ALARM 34, Fieldbus communication fault:

The fieldbus on the communication option card is not working.

WARNING/ALARM 35, Option Fault:

Option fault. Please contact your supplier.

WARNING/ALARM 36, Mains failure:

This warning/alarm is only active if the supply voltage to the frequency

converter is lost and parameter 14-10 is NOT set to OFF. Possible cor-

rection: check the fuses to the frequency converter

WARNING/ALARM 37, Phase Imbalance:

There is a current imbalance between the power units.

ALARM 39, Heatsink Sensor:

No feedback from the heatsink sensor.

WARNING 40, Overload of Digital Output Terminal 27

Check the load connected to terminal 27 or remove short-circuit connec-

tion. Check parameters 5-00 and 5-01.

WARNING 41, Overload of Digital Output Terminal 29:

Check the load connected to terminal 29 or remove short-circuit connec-

tion. Check parameters 5-00 and 5-02.

WARNING 42, Overload of Digital Output On X30/6 :

Check the load connected to X30/6 or remove short-circuit connection.

Check parameter 5-32.

WARNING 42, Overload of Digital Output On X30/7 :

Check the load connected to X30/7 or remove short-circuit connection.

Check parameter 5-33.

ALARM 46, Pwr. card supply:

The supply on the power card is out of range.

WARNING 47, 24 V supply low:

The external 24 V DC backup power supply may be overloaded, otherwise

contact your Danfoss supplier.

ALARM 48, 1.8 V supply low:

Contact your Danfoss supplier.

WARNING 49, Speed limit:

The speed has been limited by range in par. 4-11 Motor Speed Low Limit

[RPM] and par. 4-13 Motor Speed High Limit [RPM].

ALARM 50, AMA calibration failed:

Contact your Danfoss supplier.

ALARM 51, AMA check Unom and Inom:

The setting of motor voltage, motor current, and motor power is pre-

sumably wrong. Check the settings.

ALARM 52, AMA low Inom:

The motor current is too low. Check the settings.

ALARM 53, AMA motor too big:

The motor is too big for the AMA to be carried out.

ALARM 54, AMA motor too small:

The motor is too small for the AMA to be carried out.

ALARM 55, AMA par. out of range:

The par. values found from the motor are outside acceptable range.
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ALARM 56, AMA interrupted by user:

The AMA has been interrupted by the user.

ALARM 57, AMA timeout:

Try to start the AMA again a number of times, until the AMA is carried

out. Please note that repeated runs may heat the motor to a level where

the resistance Rs and Rr are increased. In most cases, however, this is

not critical.

WARNING/ALARM 58, AMA internal fault:

Contact your Danfoss supplier.

WARNING 59, Current limit:

The current is higher than the value in par. 4-18 Current Limit.

WARNING 60, External Interlock:

External Interlock has been activated. To resume normal operation, apply

24 VDC to the terminal programmed for External Interlock and reset the

frequency converter (via Bus, Digital I/O or by pressing [Reset]).

WARNING 62, Output Frequency at Maximum Limit:

The output frequency is limited by the value set in par. 4-19 Max Output

Frequency

WARNING/ALARM/TRIP 65, Control Card Over Temperature:

Control card over temperature: The cut-out temperature of the control

card is 80° C.

WARNING 66, Low Temp.:

The heat sink temperature is measured to be low. This could indicate that

the temperature sensor is defective and thus the fan speed is increased

to the maximum in case the power part or control card is very hot.

ALARM 67, Option Configuration has Changed:

One or more options has either been added or removed since the last

power-down.

ALARM 68, Safe Stop:

Safe Stop has been activated. To resume normal operation, apply 24 VDC

to terminal 37 then send a Reset signal (via Bus, Digital I/O or by pressing

[Reset]).

ALARM 69, Pwr. Card Temp:

Power card over temperature.

WARNING 76, Power Unit Setup:

The required number of power units does not match the detected number

of active power units.

ALARM 70, Illegal Frequency Converter Configuration:

Actual combination of control board and power board is illegal.

ALARM 90, Feedback Mon.:

ALARM 92, NoFlow:

A no load situation has been detected for the system. See parameter

group 22-2*.

ALARM 93, Dry Pump:

A no flow situation and high speed indicates that the pump has run dry.

See parameter group 22-2*

ALARM 94, End of Curve:

Feed back stays lower than the set point, which may be indicates a leak-

age in the pipe system. See parameter group 22-5*

ALARM 95, Broken Belt:

Torque is below the torque level set for no load indicating a broken belt.

See parameter group 22-6*

ALARM 96, Start Delayed:

Start of the motor has been delayed due to short cycle protection is ac-

tive. See parameter group 22-7*.

ALARM 220, Overload Trip:

Motor overload has tripped. Indicates excess motor load. Check motor

and driven load. To reset press the "Off Reset" key. Then, to restart the

system, press the "Auto On" or "Hand On" key.

WARNING/ALARM 243, Brake IGBT:

The brake transistor is short-circuited or the brake function is disconnec-

ted. Turn off the frequency converter as a fire precaution. Report value

indicates source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

WARNING/ALARM 244, Heatsink Temp:

Drive heatsink over temperature: Report value indicates source of alarm

(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 245, Heatsink Sensor:

No feedback from the heatsink sensor Report value indicates source of

alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 246, Pwr. Card Supply:

The supply on the power card is out of range Report value indicates

source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 247, Pwr. Card Temp:

Power card over temperature Report value indicates source of alarm

(from left): 1-4 Inverter 5-8 Rectifier.

ALARM 248, Illegal PS Config:

Power size configuration fault on the power card Report value indicates

source of alarm (from left): 1-4 Inverter 5-8 Rectifier.

ALARM 250, New Spare Part:

The power or Switch Mode Power Supply has been exchanged. The fre-

quency converter type code must be restored in the EEPROM. Select the

correct type code in Par 14-23 according to the label on unit. Remember

to select ‘Save to EEPROM’ to complete.

ALARM 251, New Type Code:

The frequency converter has got a new type code.
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10 Specifications

10.1 General Specifications
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Protection and Features:

• Electronic thermal motor protection against overload.

• Temperature monitoring of the heatsink ensures that the frequency converter trips if the temperature reaches 95 °C ± 5°C. An overload tem-

perature cannot be reset until the temperature of the heatsink is below 70 °C ± 5°C (Guideline - these temperatures may vary for different

power sizes, enclosures etc.). VLT AQUA Drive has an auto derating function to avoid it's heatsink reaching 95 deg C.

• The frequency converter is protected against short-circuits on motor terminals U, V, W.

• If a mains phase is missing, the frequency converter trips or issues a warning (depending on the load).

• Monitoring of the intermediate circuit voltage ensures that the frequency converter trips if the intermediate circuit voltage is too low or too high.

• The frequency converter is protected against earth faults on motor terminals U, V, W.

Mains supply (L1, L2, L3):

Supply voltage 200-240 V ±10%

Supply voltage 380-480 V ±10%

Supply voltage 525-600 V ±10%

Supply voltage 525-690 V ±10%

Mains voltage low / mains drop-out:

During low mains voltage or a mains drop-out, the FC continues until the intermediate circuit voltage drops below the minimum stop level, which

corresponds typically to 15% below the FC's lowest rated supply voltage. Power-up and full torque cannot be expected at mains voltage lower than

10% below the FC's lowest rated supply voltage.

Supply frequency 50/60 Hz +4/-6%

The frequency converter power supply is tested in accordance with IEC61000-4-28, 50 Hz +4/-6%.

Max. imbalance temporary between mains phases 3.0 % of rated supply voltage

True Power Factor (λ) ≥ 0.9 nominal at rated load

Displacement Power Factor (cosφ) near unity (> 0.98)

Switching on input supply L1, L2, L3 (power-ups) ≤ enclosure type A maximum 2 times/min.

Switching on input supply L1, L2, L3 (power-ups) ≥ enclosure type B, C maximum 1 time/min.

Switching on input supply L1, L2, L3 (power-ups) ≥ enclosure type D, E, F maximum 1 time/2 min.

Environment according to EN60664-1 overvoltage category III/pollution degree 2

The unit is suitable for use on a circuit capable of delivering not more than 100.000 RMS symmetrical Amperes, 240/480 V maximum.

Motor output (U, V, W):

Output voltage 0 - 100% of supply voltage

Output frequency 0 - 1000 Hz*

Switching on output Unlimited

Ramp times 1 - 3600 sec.

* Dependent on power size.

Torque characteristics:

Starting torque (Constant torque) maximum 110% for 1 min.*

Starting torque maximum 135% up to 0.5 sec.*

Overload torque (Constant torque) maximum 110% for 1 min.*

*Percentage relates to VLT AQUA Drive's nominal torque.

Cable lengths and cross sections:

Max. motor cable length, screened/armoured VLT AQUA Drive: 150 m

Max. motor cable length, unscreened/unarmoured VLT AQUA Drive: 300 m

Max. cross section to motor, mains, load sharing and brake *

Maximum cross section to control terminals, rigid wire 1.5 mm2/16 AWG (2 x 0.75 mm2)

Maximum cross section to control terminals, flexible cable 1 mm2/18 AWG

Maximum cross section to control terminals, cable with enclosed core 0.5 mm2/20 AWG

Minimum cross section to control terminals 0.25 mm2

* See Mains Supply tables for more information!

Control card, RS-485 serial communication:

Terminal number 68 (P,TX+, RX+), 69 (N,TX-, RX-)

Terminal number 61 Common for terminals 68 and 69

The RS-485 serial communication circuit is functionally seated from other central circuits and galvanically isolated from the supply voltage (PELV).
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Analog inputs:

Number of analog inputs 2

Terminal number 53, 54

Modes Voltage or current

Mode select Switch S201 and switch S202

Voltage mode Switch S201/switch S202 = OFF (U)

Voltage level : 0 to + 10 V (scaleable)

Input resistance, Ri approx. 10 kΩ

Max. voltage ± 20 V

Current mode Switch S201/switch S202 = ON (I)

Current level 0/4 to 20 mA (scaleable)

Input resistance, Ri approx. 200 Ω

Max. current 30 mA

Resolution for analog inputs 10 bit (+ sign)

Accuracy of analog inputs Max. error 0.5% of full scale

Bandwidth : 200 Hz

The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Analog output:

Number of programmable analog outputs 1

Terminal number 42

Current range at analog output 0/4 - 20 mA

Max. resistor load to common at analog output 500 Ω

Accuracy on analog output Max. error: 0.8 % of full scale

Resolution on analog output 8 bit

The analog output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Digital inputs:

Programmable digital inputs 4 (6)

Terminal number 18, 19, 27 1), 29 1), 32, 33,

Logic PNP or NPN

Voltage level 0 - 24 V DC

Voltage level, logic'0' PNP < 5 V DC

Voltage level, logic'1' PNP > 10 V DC

Voltage level, logic '0' NPN > 19 V DC

Voltage level, logic '1' NPN < 14 V DC

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 k

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

1) Terminals 27 and 29 can also be programmed as output.
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Digital output:

Programmable digital/pulse outputs 2

Terminal number 27, 29 1)

Voltage level at digital/frequency output 0 - 24 V

Max. output current (sink or source) 40 mA

Max. load at frequency output 1 kΩ

Max. capacitive load at frequency output 10 nF

Minimum output frequency at frequency output 0 Hz

Maximum output frequency at frequency output 32 kHz

Accuracy of frequency output Max. error: 0.1 % of full scale

Resolution of frequency outputs 12 bit

1) Terminal 27 and 29 can also be programmed as input.

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

Pulse inputs:

Programmable pulse inputs 2

Terminal number pulse 29, 33

Max. frequency at terminal, 29, 33 110 kHz (Push-pull driven)

Max. frequency at terminal, 29, 33 5 kHz (open collector)

Min. frequency at terminal 29, 33 4 Hz

Voltage level see section on Digital input

Maximum voltage on input 28 V DC

Input resistance, Ri approx. 4 kΩ

Pulse input accuracy (0.1 - 1 kHz) Max. error: 0.1% of full scale

Control card, 24 V DC output:

Terminal number 12, 13

Max. load : 200 mA

The 24 V DC supply is galvanically isolated from the supply voltage (PELV), but has the same potential as the analog and digital inputs and outputs.

Relay outputs:

Programmable relay outputs 2

Relay 01 Terminal number 1-3 (break), 1-2 (make)

Max. terminal load (AC-1)1) on 1-3 (NC), 1-2 (NO) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) (Inductive load @ cosφ 0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 1-2 (NO), 1-3 (NC) (Resistive load) 60 V DC, 1A

Max. terminal load (DC-13)1) (Inductive load) 24 V DC, 0.1A

Relay 02 Terminal number 4-6 (break), 4-5 (make)

Max. terminal load (AC-1)1) on 4-5 (NO) (Resistive load)2)3) 400 V AC, 2 A

Max. terminal load (AC-15)1) on 4-5 (NO) (Inductive load @ cosφ 0.4) 240 V AC, 0.2 A

Max. terminal load (DC-1)1) on 4-5 (NO) (Resistive load) 80 V DC, 2 A

Max. terminal load (DC-13)1) on 4-5 (NO) (Inductive load) 24 V DC, 0.1A

Max. terminal load (AC-1)1) on 4-6 (NC) (Resistive load) 240 V AC, 2 A

Max. terminal load (AC-15)1) on 4-6 (NC) (Inductive load @ cosφ 0.4) 240 V AC, 0.2A

Max. terminal load (DC-1)1) on 4-6 (NC) (Resistive load) 50 V DC, 2 A

Max. terminal load (DC-13)1) on 4-6 (NC) (Inductive load) 24 V DC, 0.1 A

Min. terminal load on 1-3 (NC), 1-2 (NO), 4-6 (NC), 4-5 (NO) 24 V DC 10 mA, 24 V AC 20 mA

Environment according to EN 60664-1 overvoltage category III/pollution degree 2

1) IEC 60947 t 4 and 5

The relay contacts are galvanically isolated from the rest of the circuit by reinforced isolation (PELV).

2) Overvoltage Category II

3) UL applications 300 V AC 2A

Control card, 10 V DC output:

Terminal number 50

Output voltage 10.5 V ±0.5 V

Max. load 25 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
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Control characteristics:

Resolution of output frequency at 0 - 1000 Hz : +/- 0.003 Hz

System response time (terminals 18, 19, 27, 29, 32, 33) : ≤ 2 ms

Speed control range (open loop) 1:100 of synchronous speed

Speed accuracy (open loop) 30 - 4000 rpm: Maximum error of ±8 rpm

All control characteristics are based on a 4-pole asynchronous motor

Surroundings:

Enclosure type A IP 20/Chassis, IP 21kit/Type 1, IP55/Type12, IP 66

Enclosure type B1/B2 IP 21/Type 1, IP55/Type12, IP 66

Enclosure type B3/B4 IP20/Chassis

Enclosure type C1/C2 IP 21/Type 1, IP55/Type 12, IP66

Enclosure type C3/C4 IP20/Chassis

Enclosure type D1/D2/E1 IP21/Type 1, IP54/Type12

Enclosure type D3/D4/E2 IP00/Chassis

Enclosure kit available ≤ enclosure type A IP21/TYPE 1/IP 4X top

Vibration test enclosure A/B/C 1.0 g

Vibration test enclosure D/E/F 0.7 g

Max. relative humidity 5% - 95%(IEC 721-3-3; Class 3K3 (non-condensing) during operation

Aggressive environment (IEC 721-3-3), uncoated class 3C2

Aggressive environment (IEC 721-3-3), coated class 3C3

Test method according to IEC 60068-2-43 H2S (10 days)

Ambient temperature Max. 50 °C

Derating for high ambient temperature, see section on special conditions

Minimum ambient temperature during full-scale operation 0 °C

Minimum ambient temperature at reduced performance - 10 °C

Temperature during storage/transport -25 - +65/70 °C

Maximum altitude above sea level without derating 1000 m

Maximum altitude above sea level with derating 3000 m

Derating for high altitude, see section on special conditions

EMC standards, Emission EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3

EMC standards, Immunity

EN 61800-3, EN 61000-6-1/2,

EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6

See section on special conditions

Control card performance:

Scan interval : 5 ms

Control card, USB serial communication:

USB standard 1.1 (Full speed)

USB plug USB type B “device” plug

Connection to PC is carried out via a standard host/device USB cable.

The USB connection is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.

The USB connection is not galvanically isolated from protection earth. Use only isolated laptop/PC as connection to the USB connector

on VLT AQUA Drive or an isolated USB cable/converter.
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10.2 Special Conditions

10.2.1 Purpose of Derating

Derating must be taken into account when using the frequency converter at low air pressure (heights), at low speeds, with long motor cables, cables

with a large cross section or at high ambient temperature. The required action is described in this section.

 

10.2.2 Derating for low air pressure 

The cooling capability of air is decreased at lower air pressure.

Below 1000 m altitude no derating is necessary but above 1000 m the ambient temperature (TAMB) or max. output current (Iout) should be derated in

accordance with the shown diagram.

Illustration 10.1: Derating of output current versus altitude at TAMB, MAX for frame sizes A, B and C. At altitudes above 2 km, please contact

Danfoss regarding PELV.

An alternative is to lower the ambient temperature at high altitudes and thereby ensure 100% output current at high altitudes. As an example of how to

read the graph, the situation at 2 km is elaborated. At a temperature of 45° C (TAMB, MAX - 3.3 K), 91% of the rated output current is available. At a

temperature of 41.7° C, 100% of the rated output current is available.

Derating of output current versus altitude at TAMB, MAX for frame sizes D, E and F.
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10.2.3 Derating for running at low speed 

When a motor is connected to a frequency converter, it is necessary to check that the cooling of the motor is adequate.

The level of heating depends on the load on the motor, as well as the operating speed and time.

Constant torque applications (CT mode)

A problem may occur at low RPM values in constant torque applications. In a constant torque application s a motor may over-heat at low speeds due to

less cooling air from the motor integral fan.

Therefore, if the motor is to be run continuously at an RPM value lower than half of the rated value, the motor must be supplied with additional air-cooling

(or a motor designed for this type of operation may be used).

An alternative is to reduce the load level of the motor by choosing a larger motor. However, the design of the frequency converter puts a limit to the

motor size.

Variable (Quadratic) torque applications (VT)

In VT applications such as centrifugal pumps and fans, where the torque is proportional to the square of the speed and the power is proportional to the

cube of the speed, there is no need for additional cooling or de-rating of the motor.

In the graphs shown below, the typical VT curve is below the maximum torque with de-rating and maximum torque with forced cooling at all speeds.

Maximum load for a standard motor at 40 °C driven by a frequency converter type VLT FCxxx

Legend: ─ ─ ─ ─Typical torque at VT load ─•─•─•─Max torque with forced cooling ‒‒‒‒‒Max torque

Note 1) Over-syncronous speed operation will result in the available motor torque decreasing inversely proportional with the increase in speed. This

must be considered during the design phase to avoid over-loading of the motor.

 

10.2.4 Automatic adaptations to ensure performance  

The frequency converter constantly checks for critical levels of internal temperature, load current, high voltage on the intermediate circuit and low motor

speeds. As a response to a critical level, the frequency converter can adjust the switching frequency and / or change the switching pattern in order to

ensure the performance of the frequency converter. The capability to automatically reduce the output current extends the acceptable operating conditions

even further.
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Changing A Group Of Numeric Data Values 58

Changing A Text Value 58
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Default Settings 105

Derating For Low Air Pressure 160

Derating For Running At Low Speed 161

Digital In/out 113

Digital Inputs: 157

Digital Output 158

Display Line 1.1 Small, 0-20 69

Display Line 1.2 Small, 0-21 72

Display Line 1.3 Small, 0-22 72

Display Line 2 Large, 0-23 72

Display Line 3 Large, 0-24 72

Display Text 1 0-37 72

Display Text 2 0-38 72

Display Text 3 0-39 73

Disposal Instruction 9

Drive Closed Loop, 20-** 90

Dry Pump Delay 22-27 94

Dry Pump Function 22-26 94

Dst/summertime 0-74 73

Dst/summertime End 0-77 73

Dst/summertime Start 0-76 73

E
Earthing And It Mains 20

Efficient Parameter Set-up For Water Applications 47

Electrical Installation 40

Electrical Wiring 49

Electronic Waste 9

End Of Curve Delay 22-51 97

End Of Curve Function 22-50 97

Etr 142

Ext. Closed Loop 126

F
Fault Messages 142

Fc Closed Loop 125

Fc Information 120

Filled Setpoint, 29-05 103

Final Ramp Time 3-88 79

Flow At Rated Speed 22-90 99

Flow Compensation 22-80 97

Frequency Converter 43

Function Relay, 5-40 84

G
General Settings, 1-0* 74

General Warning 5

Glcp 59

Graphical Display 51

H
[High Speed Hz] 22-37 95

[High Speed Power Hp] 22-39 95

[High Speed Power Kw] 22-38 95

[High Speed Rpm] 22-36 95

How To Connect A Pc To The Frequency Converter 61

How To Connect Motor - Introduction 27

How To Connect To Mains And Earthing For B1 And B2 25

How To Operate Graphical Lcp (glcp) 51

I
Indexed Parameters 58

Indicator Lights (leds): 53

Initial Ramp Time, 3-84 77
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Initialisation 59

Installation At High Altitudes 7

Intermediate Circuit 142

K
Kty Sensor 142

L
Language - Parameter, 0-01 69

Language Package 1 69

Language Package 2 69

Language Package 3 69

Language Package 4 69

Lcp 59

Lcp 102 51

Leakage Current 8

Leds 51

Limits / Warnings 112

Live Zero Timeout Function 6-01 86

Live Zero Timeout Time 6-00 86

Load/motor 108

Low Power Auto Set-up 22-20 93

Low Power Detection 22-21 93

Low Speed Detection 22-22 94

[Low Speed Hz] 22-33 95

[Low Speed Power Hp] 22-35 95

[Low Speed Power Kw] 22-34 95

[Low Speed Rpm] 22-32 94

M
Main Menu 63

Main Menu Mode 53, 67

Main Reactance 75

Mains Connection For A2 And A3 22

Mains Connection For B1, B2 And B3 25

Mains Connection For B4, C1 And C2 26

Mains Connection For C3 And C4 26

Mains Supply 147, 153, 154

Mains Supply (l1, L2, L3) 156

Mains Supply 1 X 200 - 240 Vac 146

Mains Wiring Overview 21

Maximum Boost Time 22-46 96

Maximum Reference 3-03 76

Mct 10 61

Mechanical Dimensions 15

Mechanical Mounting 16

Minimum Reference 3-02 76

Minimum Run Time 22-40 95

Minimum Sleep Time 22-41 96

Motor Connection For C3 And C4 32

Motor Current 1-24 75

Motor Frequency 1-23 74

Motor Name Plate 43

Motor Nominal Speed 1-25 75

Motor Output 156

[Motor Power Kw] 1-20 74

Motor Protection 156

[Motor Speed High Limit Rpm] 4-13 80

[Motor Speed Low Limit Rpm] 4-11 79

Motor Voltage 1-22 74

Motor Wiring Overview 28

N
Name Plate Data 44

Name Plate Data. 43
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Nlcp 55

No-flow Delay 22-24 94

No-flow Function 22-23 94

No-flow Power 22-30 94

O
Occurrence 23-04 103

Off Action 23-03 102

Off Time 23-02 101

On Action 23-01 100

On Time 23-00 100

Operation/display 106

Output Performance (u, V, W) 156

P
Panel Through Mounting 17

Parameter Lists - 134

Parameter Options 105

Parameter Selection 67

Parameter Set-up 63

Pc Software Tools 61

Pid Integral Time 20-94 93

Pid Normal/inverse Control, 20-81 92

Pid Proportional Gain 20-93 92

[Pid Start Speed Rpm] 20-82 92

Pipe Fill Enable, 29-00 103

Pipe Fill Rate, 29-04 103

[Pipe Fill Speed Hz], 29-02 103

[Pipe Fill Speed Rpm], 29-01 103

Pipe Fill Time, 29-03 103

Power Correction Factor 22-31 94

Preset Reference 3-10 77

Pressure At No-flow Speed 22-87 99

Pressure At Rated Speed 22-88 99

Profibus 116

Profibus Dp-v1 61

Protection And Features 155

Pulse Inputs 158

Q
Q1 My Personal Menu 63

Q2 Quick Setup 64

Q3 Function Setups 65

Q5 Changes Made 66

Q6 Loggings 67

Quick Menu 47, 53, 63

Quick Menu Mode 53

Quick Transfer Of Parameter Settings When Using Glcp 59

R
Ramp 1 Ramp Down Time 3-42 77

Ramp 1 Ramp Up Time 3-41 77

Reference / Ramps 111

Reference/feedback Unit, 20-12 90

Relay Connection 34

Relay Output 37

Relay Outputs 158

Reset 55

Residual Current Device 8

Rs-485 Bus Connection 60

S
Safety Note 7

Safety Requirements Of Mechanical Installation 17
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Screened/armoured. 41

Serial Communication 159

Set Date And Time, 0-70 73

Setpoint 1 20-21 92

Setpoint Boost 22-45 96

Side-by-side Installation 16

Sine-wave Filter 27

Sine-wave Filter 49

Smart Logic 118

Software Version 3

Special Functions 119

[Speed At Design Point Hz] 22-86 99

[Speed At Design Point Rpm] 22-85 99

[Speed At No-flow Hz] 22-84 99

[Speed At No-flow Rpm] 22-83 99

Square-linear Curve Approximation 22-81 97

Start/stop 48

Stator Leakage Reactance 75

Status 53

Status Messages 51

Step-by-step 58

Submersible Pump 49

Surroundings 159

Switches S201, S202, And S801 43

T
Term. 29 High Ref./feedb. Value 5-53 86

Terminal 27 Mode 5-01 80

Terminal 42 Output 6-50 88

Terminal 42 Output Max Scale 6-52 89

Terminal 42 Output Min Scale 6-51 89

Terminal 53 High Ref./feedb. Value 6-15 87

Terminal 53 High Voltage 6-11 87

Terminal 53 Low Ref./feedb. Value 6-14 87

Terminal 53 Low Voltage 6-10 87

Terminal 54 High Ref./feedb. Value 6-25 88

Terminal 54 High Voltage 6-21 87

Terminal 54 Low Ref./feedb. Value 6-24 87

Terminal 54 Low Voltage 6-20 87

Tightening Of Terminals 19

Time Format 0-72 73

Timed Actions 100, 130

Torque Characteristics 156

Type Code String - Medium Power 11

Type Code String (t/c). 12

U
Unpacking Table 13

Usb Connection. 39

V
Variable (quadratic) Torque Applications (vt) 161

Voltage Level 157

W
Wake-up Ref./fb Difference 22-44 96

[Wake-up Speed Hz] 22-43 96

[Wake-up Speed Rpm] 22-42 96

Warning Against Unintended Start 7

Water Application Functions 136

Water Application Functions, 29-** 103

Wiring Example And Testing 37

Work Point Calculation 22-82 98
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