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MCCB’s 

22 
 

Price Schedule T2 

 
   Electronic type 

       S250PE 
70kA
Current rating:  50 – 250A 

Approvals and Tests: 
Standards AS/NZS 3947-2, and IEC60947-2 

Interrupting capacity: 
 

Voltage  Icu Ics 
AC use 380/415  70 70 
 
Over Current Relay:    
 Electronic, for general & selectivity applications 
 7 dial selectable characteristic curves suited for a variety of applications 
 Base current Ir is adjustable from 40% - 100% of the nominal rated current In. 
 STD setting 2.5 – 10 (x IR) 2) 
 INST setting 13 – 14 (x IR) 2) 

 
OCR Options: 
 Neutral Pole protection for 4 pole MCCBs only (AN) 
 Pre-Trip Alarm (AP) 

 
Dimensions (mm) 
Poles   3      4 
H   165  165 
W   105  140 
D (less toggle)  103  103 
Toggle cut-out   Standard DIN

Ampere                 
Rating IR Adjustment            
NRC  Min - Max.     Cat. No. 1)  
125  50 - 125      S250 PE _ 125   
250  100 - 250 S250 PE _ 250   

Price Adder  - if OCR options are required, add the selected OCR option price below to the above MCCB price to calculate the 
total MCCB cost. 

3 P OCR options:  PTA 3)      S250 PE 3 AP #    

4 P OCR options:  PTA 3)      S250 PE 4 AP #    
                              AP 3)      S250 PE 4 AN #      
                              PTA + NP 3)      S250 PE 4 APN # 

 
 
1) Add poles to complete MCCB catalogue number. Eg: 3 pole 250A: S250PE 3 250.  “#” add OCR trip unit rating where shown. 
 
2) The STD and  Instantaneous pickup currents (Isd & Ii ) settings are not individually adjustable, however by selecting different curve 

types  and different IR  settings the values will vary. Curve 1 & 2 Isd = 2.5 x IR, curve 3 Isd  = 5 x IR, curve 4 - 7 Isd   = 10 x IR .  IR  dial 
setting 0.4 – 0.9  Ii   = 14 x IR  and IR dial setting 0.95 – 1.0  Ii   = 13 x IR.  Refer curve examples & setting data on pages 18 to 30. 

NRC = Nominal rated current,     IR = Current adjustment dial setting,     STD =  Short Time Delay,      INST =  instantaneous 

3) To order a MCCB with the above options insert the required option after the pole to make up the cat. number. Eg: S250PE 4 APN 
250 is a S250PE 4 Pole 250A  MCCB c/w Pre-trip Alarm and Neutral Protection.   
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 36 Beyond the Standard™
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OPERATING CHARACTERISTICS
LET-THROUGH PEAK CURRENT CHARACTERISTICS

c

H160-NJ, L160-NJ, S250-PE, H250-NJ, H250-NE,
L250-NJ. 690V AC.

H160-NJ, L160-NJ, S250-PE, H250-NJ, H250-NE,
L250-NJ. 440V AC.

E400-NJ, S400-CJ, S400-NJ, S400-NE, S400-GJ,
S400-GE, 415V AC.

S400-CJ, S400-NJ, S400-NE, S400-GJ,
S400-GE, 690V AC.
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 45
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APPLICATION DATA
SELECTIVITY TABLES
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 90 Beyond the Standard™
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DIMENSIONS
H125-NJ, L125-NJ, H160-NJ, L160-NJ, S250-PE, H250-NJ,
H250-NE, L250-NJ. Plug-in Versions

9

6 (max.)

15.5 (max.)

Preperation of conductor

22 (max.)

Mounting on a support or rails (shown with optional connection bars oriented for rear access)

Mounting through the backplate (shown with optional connection bars oriented for rear access)

Mounting on the backplate (optional connection bars must be oriented for front access)

Mounting screw
M8x18 max.

45

4

27

10
2

42

88

11
6

17
2

4t
4t

16
5

132

96

136

156

76.5

M5x20Mounting screw

Mounting plate

45

96

10
2

22

16
0

4t

20
20

16
5

179

203

183
4

1
22

Insulating plate

Mounting screw M5 NUT

Insulating plate

Mounting plate

Support or rail

Support or rail

Termination of Busbar
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 31
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OPERATING CHARACTERISTICS
ELECTRONIC CHARACTERISTICS
S250-PE, H250-NE

In = 250A; 160A; 125A; 40A

LTD

STD

PTA

N
Option

Standard

IR (A)
LTD Pick-up current    IR xIn 0.4 0.5 0.63 0.8 0.9 0.95 1.0

1Characteristics

Note
(1) Ii max. = 13 x In. (2) Standard setting of IN is 100% of In. For any other setting please specify when ordering.

No. 2 3 4 5 6 7
11

2.5 5 10
0.20.1

14(Max: 13 x In)   Note (1)

0.8
40

1.0

tN=tR Note(2)tN

IN

tp
Ip
Ii

tsd

Isd xIR

xIR
xIR

xIn

(s)

(s)

(s)

tR (s)
at 200% x IR at 600% x IR

21 21 5 10 19 29

INST
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 81

INSTALLATION
TEMPERATURE RATINGS & DERATINGS

S
E

C
T
IO

N
 6

Rated Current (A)

E125-NJ Front 20A 19 18.5 18 17.5
S125-NJ Rear 32A 31 30.5 30 29
S125-GJ Plug-in 50A 48 45 43 41

63A 60 57 55 52
100A 97 94 90 87
125A 121 117 113 109

H125-NJ Front 20A 19 18.5 18 17.5
L125-NJ Rear 32A 31 30 29 28

Plug-in 50A 48 47 45 44
63A 61 59 57 55
100A 97 95 92 89
125A 121 118 114 111

S160-NJ Front 20A 19 18.5 18 17.5
S160-GJ Rear 32A 31 30 29 28

Plug-in 50A 48 46 44 42
63A 61 59 57 55
100A 97 94 91 88
125A 121 117 113 109
160A 156 151 146 141

H160-NJ Front
L160-NJ Rear 160A 156 151 147 143

Plug-in
E250-NJ Front 20A 19 18.5 18 17.5

Rear 32A 31 30 29 28
Plug-in 50A 48 46 44 42

63A 61 59 57 55
100A 97 94 91 88
125A 121 117 113 109

E250-NJ Front 160A 156 151 146 141
S250-NJ Rear 250A 243 235 227 219
S250-GJ Plug-in
H250-NJ Front
L250-NJ Rear 160A 156 151 147 143

Plug-in
Front 250A 244 237 230 223
Rear

E400-NJ Front 250A 244 237 230 223
S400-CJ Rear 400A 390 380 369 358
S400-NJ Plug-in
S400-GJ
H400-NJ Front 250A 243 237 230 223
L400-NJ Rear 400A 390 381 371 361

Plug-in 250A 243 237 231 224
400A 392 384 376 368

Calibration Temperature: 45°C

Calibration Temperature: 30°C

MCCB Type Connection Rating at calibration
Type temperature (50°C) 50°C 55°C 60°C 65°C

Rated Current (A)

Rated Current (A)

MCCB Type Connection Rating at calibration
Type temperature (30°C) 35°C 40°C 45°C 50°C 55°C 60°C 65°C

MCCB Type Connection Rating
Type 30°C 35°C 40°C 45°C 50°C 55°C 60°C 65°C

S250-PE Front 250A 250 250 250 250 237.5 225 200 200
H250-NE Rear

Plug-in 250A 250 237.5 225 225 200 200 157.5 157.5
S400-NE Front 250A 250 250 250 250 250 250 225 200
S400-GE Rear 400A 400 400 400 400 400 380 360 320

Plug-in
H400-NE Front 250A 250 250 250 250 250 250 225 200
L400-NE Rear 400A 400 400 400 400 400 380 360 320

Plug-in 250A 250 250 250 250 250 250 225 200
400A 400 400 400 400 400 380 360 320

E630-NE Front 630A 630 630 630 630 598.5 598.5 567 504
S630-CE Rear*
S630-GE

H250-NJ Plug-in Conn. 250A 244 236 225 219 209 200 190
L250-NJ
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 40 Beyond the Standard™
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OPERATING CHARACTERISTICS

H160-NJ, L160-NJ, S250-PE, H250-NE, H250-NJ, L250-
NJ. 690V AC.

H160-NJ, L160-NJ, S250-PE, H250-NE, H250-NJ,
L250-NJ. 440V AC.

E400-NJ, S400-CJ, S400-NJ, S400-NE, S400-GJ,
S400-GE. 415V AC.

S400-CJ, S400-NJ, S400-NE, S400-GJ, S400-GE. 690V AC.

LET-THROUGH ENERGY CHARACTERISTICS

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1
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MCCB’s 

10 
 

Price Schedule T2 

 
 
 
 

Thermal magnetic type 

S125GJ
 
 

65kA
Current rating:  12.5 – 125A 

Approvals and Tests: 
Standards AS/NZS 3947-2, and IEC60947-2 

Interrupting capacity: 
 

Voltage  Icu Ics 
AC use 380/400  65 36 
DC use 250V  40 40 
 
Trip unit:
Adjustable thermal (0.63 Ir to 100% Ir) and adjustable magnetic (6 Im to 12 Im) 
 
 
Dimensions (mm) 
Poles   3      4 
H   155  155 
W   90  120 
D (less toggle)  68    68 
Toggle cut-out       Standard DIN 
 
 
Ampere  
Rating  Adj. Ir  1) Adj. Im 1)       
NRC  Min - Max. Min - Max.   Cat. No.     

20  12.5 - 20  120 - 240   S125 GJ 3 20  
S125 GJ 4 20   

32  20 - 32  192 - 384   S125 GJ 3 32    
S125 GJ 4 32   

50  32 - 50  300 - 600   S125 GJ 3 50    
S125 GJ 4 50   

63  40 - 63  378 - 756   S125 GJ 3 63  
S125 GJ 4 63  

100  63 - 100  600 - 1200   S125 GJ 3 100    
S125 GJ 4 100  

125  80 - 125  750 - 1500   S125 GJ 3 125    
        S125 GJ 4 125   
 

1) NRC:  Nominal rated current 
Adj. Ir:  Adjustable thermal setting  
Adj. Im:  Adjustable magnetic setting 

 
 
 
 
 

Replaces: XH125NJ, TL100NJ, Note: check exact ratings or dimenions to suit your application requirement   
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 85
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DIMENSIONS

Panel hinge position (hatching area)
bottom view

HL

15
4±

1

8.
5
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17
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150
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200
150

15

M4x0.7
Tapped hole

30

13
2

ø9

8.
5(
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ax

.)

30

17(max.)
max.t5

3P

L

Drilling plan

4P

LH H

Preparation of conductor

30 30
3060 M4X0.7

Tapped hole

ø18ø8.5

16

13
2

15

5

30
30

30
30

8

M4X0.7
Mounting
screw

13
4

13
4

52
102

15 30

L L

H

H

L

3P

H

Drilling plan

4P

Stud can be
turned 45˚or 90˚

Conductor
overlap max.

Mounting plate
(max. t3.2)

Panel cutout
(Front view)

Panel cutout dimensions shown
give an allowance of 1.5mm
around the handle escutcheon.

HL

61
10

3.
5

4P3P

60
90

45
61

24

13
4

8

15
5

47

90 10645

164.55.5

154

10

28(max.)

30 30 30

45 75

Interpole barrier
(removable) Mounting hole

Connector plug

Front panel t2

M8 screw

M4x0.7
Mounting screw

Operating knob

HLHL

CL

CLCL

61
10645

164.55.5

154

28(max.)

Connector plug

Front panel t2
Operating knob

CL

90

15
5

45

4P
3P

R1

21.514.5

15
5

14
8

Pad lock 

86
90

E125-NJ, S125-NJ, S125-GJ

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 46 Beyond the Standard™

S
E

C
T
IO

N
 4

APPLICATION DATA

CASCADE TABLES

kA 
(RMS)

Downstream
MCCBs

25

36

65

125

36

65

125

36

65

70

125

25

36

50

70

125

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

–

–

65

–

–

–

–

–

–

–

–

–

–

–

65

85

125

–

–

–

–

–

–

–

–

–

–

–

–

–

85

125

150

200

–

–

–

–

–

–

–

–

–

–

–

–

36

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

–

–

65

–

–

65

–

–

–

–

–

–

–

–

65

85

125

-

85

125

–

–

–

–

–

–

–

–

–

–

85

125

150

200

125

150

200

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

–

65

65

65

–

–

–

–

–

–

–

–

50

50

–

–

–

–

–

65

70

-

65

70

–

–

36

50

65

–

–

65

85

125

–

85

125

–

85

125

125

–

65

70

85

125

–

65

85

125

–

85

125

–

85

125

125

–

65

70

85

125

–

85

125

150

200

125

150

200

125

150

150

200

–

–

–

–

–

E125NJ

S125NJ

S125GJ

H125NJ

S160NJ

S160GJ

H160NJ

S250NJ

S250GJ

S250PE

H250NJ

E400NJ

S400CJ

S400NJ

S400GJ

H400NJ

E
125N

J

S
125N

J

S
125G

J

H
125N

J

L
125N

J

S
160N

J

S
160G

J

H
160N

J

L
160N

J

E
250N

J

S
250N

J

S
250G

J

S
250P

E

H
250N

J

H
250N

E

L
250N

J

25 36 65 125 200 36 65 125 200 25 36 65 70 125 125 200

CASCADE
@ 380 – 415 V AC 1)

kA 
(RMS)

Downstream
MCCBs

25

36

65

125

36

65

125

25

36

65

70

125

25

36

50

70

125

36

–

–

–

–

–

–

36

–

–

–

–

36

–

–

–

–

36

50

–

–

50

–

–

36

50

–

–

–

36

50

–

–

–

50

65

70

–

65

70

–

50

65

70

–

–

50

65

70

–

–

65

85

125

–

85

125

–

65

85

125

125

–

65

70

85

125

–

85

125

150

200

125

150

200

85

125

150

150

200

85

100

125

150

200

85

125

150

200

125

150

200

85

125

150

150

200

85

100

125

150

200

36

–

–

–

–

–

–

36

–

–

–

–

36

–

–

–

–

-

-

50

50

–

–

–

–

–

–

–-

–

–

36

36

–

50

65

70

-

50

70

–

50

65

70

–

–

50

65

70

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

65

–

–

36

50

–

–

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

–

–

65

–

–

36

65

–

–

–

–

–

–

–

–

36

–

65

65

65

–

65

50

–

–

–

–

–

–

50

50

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

65

–

–

–

–

–

50

–

–

65

–

–

–

–

–

–

–

–

36

–

–

–

–

–

–

–

–

–

–

–

–

–

36

50

65

85

–

E125NJ

S125NJ

S125GJ

H125NJ

S160NJ

S160GJ

H160NJ

E250NJ

S250NJ

S250GJ

S250PE

H250NJ

E400NJ

S400CJ

S400NJ

S400GJ

H400NJ

S
400C

J

S
400N

E
S

400N
J

S
400G

E
S

400G
J

H
400N

J
H

400N
E

L
400N

J

L
400N

E

E
630N

E

S
630C

E

S
630G

E

T
L

630N
E

X
S

800S
E

X
S

800N
J

X
H

800S
E

T
L

800N
E

X
S

1250S
E

X
S

1600S
E

36 50 70 125 200 200 36 50 70 125 65 65 65 200 65 85

CASCADE
@ 380 – 415 V AC 1)

Upstream MCCBs

Note: 1) Ratings have not been verified where a dash “–” is shown.

All pick-up and time delay settings are to be set at a maximum for upstream MCCB’s

Note: 1) Ratings have not been verified where a dash “–” is shown.

All pick-up and time delay settings are to be set at a maximum for upstream MCCBs

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 47

S
E

C
T
IO

N
 4

APPLICATION DATA

SELECTIVITY AND CASCADE TEMBREAK 2 MCCBs AND DIN-T /
SAFE-T MCBs

X X  /  Y Y

Selectivity Cascade

Notes: All figures stated are at 400/415 V AC.

Guide

18/18

18/18

18/18

18/18

18/18

18/18

4/18

18/18

18/18

3/10

3/10

25/25

20/25

30/30

20/25

30/30

20/25

4/25

30

20

3/10

3/10

35/35

20/25

30/50

25/25

30/50

25/25

4/25

30/50

25/25

3/10

3/10

35/35

30/30

35/35

30/30

35/35

30/30

15/15

35/35

30/30

–

–

35/35

30/30

40/50

30/30

40/50

30/30

15/15

40/50

30/30

–

–

–

–

35/35

30/30

35/35

30/30

10/10

35/35

30/30

–

–

–

–

40/50

30/30

40/50

30/30

10/10

40/50

30/30

–

–

–

–

40/50

30/30

40/50

30/30

–

40/50

30/30

–

–

DTCB6

DTCB10

DSRCBH /

DSRCD

Din-T10H

DTCH15

Safe-T

SRCB

E
125N

J

S
125N

J

S
250N

J

S
250G

J

S
400C

J

S
400G

E
S

400G
J

H
400N

J
25 36 65 36 65 36 70 125

Upstream MCCB

H
125N

J
S

125G
J

kA 
(RMS)

Downstream
MCB

SELECTIVITY / CASCADE
@ 415 V AC

Amp
rating

6

6

10

10

10

10

10

15

15

6

6

2 – 20

25 – 63

0.5 – 32

40 – 63

0.5 – 32

40

80 – 125

0.5 – 32

40 – 63

16 – 20

16 – 20

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 25

S
E

C
T
IO

N
 3

OPERATING CHARACTERISTICS

THERMAL MAGNETIC CHARACTERISTICS
125A Frame MCCBs

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

Beyond the Standard™ page 23

S
E

C
T
IO

N
 3

1. IR is the thermal element adjustment dial and is used to set the rated current to
match the conductor rating. 

IR can be set between 0.63 and 1.0 times In.

2. Ii is the magnetic element adjustment dial and is used to set the short circuit
tripping threshold to suit the application. 

Ii can be set between 6 and 12 times In on 125A and 400A frame models.

Ii can be set between 6 and 13 times In on 250A frame models with ratings 
of 160A, 200A and 250A.

Ii can be set between 6 and 12 times In on 250A frame models with ratings 
of 125A and less.

OPERATING CHARACTERISTICS
THERMAL MAGNETIC PROTECTION
Adjustment Dials

Model Type Current Rating In (A)

S125 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125

E125 -NJ 20, 32, 50, 63, 100, 125

S125 -NJ 20, 32, 50, 63, 100, 125 

S125 -GJ 20, 32, 50, 63, 100, 125

H125 -NJ 20, 32, 50, 63, 100, 125

L125 -NJ 20, 32, 50, 63, 100, 125

S160 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125, 160

S160 -NJ 20, 32, 50, 63, 100, 125, 160

S160 -GJ 50, 63, 100, 125, 160

H160 -NJ 160

L160 -NJ 160

E250 -NJ 20, 32, 50, 63, 100, 125, 160, 200, 250

S250 -NJ 160, 200, 250

S250 -GJ 160, 200, 250

H250 -NJ 160, 250

L250 -NJ 160, 250

E400 -NJ 250, 400

S400 -CJ 250, 400

S400 -NJ 250, 400

S400 -GJ 250, 400

H400 -NJ 250, 400

L400 -NJ 250, 400

Models, Types and Rated Currents of Thermal Elements

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1
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TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 34 Beyond the Standard™

S
E

C
T
IO

N
 3

OPERATING CHARACTERISTICS
LET-THROUGH PEAK CURRENT CHARACTERISTICS
S125-NF. 240V AC S160-NF. 240V AC.

E125-NJ, S125-NJ, S125-GJ. 440V AC. S125-NJ, S125-GJ. 690V AC.

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 15 of 405



TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 38 Beyond the Standard™

S
E

C
T
IO

N
 3

OPERATING CHARACTERISTICS
LET-THROUGH ENERGY CHARACTERISTICS

1   240VAC

S160-NF. 240V ACS125-NF. 240V AC

E125-NJ, S125-NJ, S125-GJ. 440V AC. S125-NJ, S125-GJ. 690V AC.

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1
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1
Miniature circuit breakers

Din-T15 series 15 kA, 20 kA, 25 kA MCBs 

Shock resistance (in x, y, z direction)

20 g with shock duration of 10 ms
(minimum 18 shocks)
40 g with shock duration of 5 ms
(minimum 18 shocks)

Vibration resistance (in x, y, z direction)

3 g in frequency range 10 to 55 Hz
(operating time at least 30 mins) 
according to IEC 60068-2-6

Storage temperature

from -55 °C to +55 °C according to 
VDE 0664  parts 1 and 2

Operating temperature

from -25 °C to +55 °C according to 
VDE 0664 Parts 1 and 2.

Use at 400 Hz

At 400 Hz the magnetic tripping current
is approximately 50 % higher than at AC
50/60 Hz

Notes: 1) 2 P MCB connected in series.
The LINE-side is the OFF or bottom of the MCB and connects to CD chassis 

tee-offs.
2) All poles include overcurrent and short circuit protection.
3) Refer Section 3 for kA ratings at 240/415 V. The above ratings are at 415 V AC.

Available on indent only.

1 pole 1 module  3)

6

10

13

16

20

25

32

40

50

63

In (A)

25

25

25

25

25

25

20

20

15

15

Icu (kA)

25

25

25

25

25

25

20

20

15

15

25

25

25

25

25

25

20

20

15

15

25

25

25

25

25

25

20

20

15

15

Icu (kA)

DTCB15106C

DTCB15110C

DTCB15113C

DTCB15116C

DTCB15120C

DTCB15125C

DTCB15132C

DTCB15140C

DTCB15150C

DTCB15163C

C - Curve

5 - 10 In

2 pole 2 modules  3)

6

10

13

16

20

25

32

40

50

63

In (A)

DTCB15206C

DTCB15210C

DTCB15213C

DTCB15216C

DTCB15220C

DTCB15225C

DTCB15232C

DTCB15240C

DTCB15250C

DTCB15263C

C - Curve

5 - 10 In

3 pole 3 modules  3)

6

10

13

16

20

25

32

40

50

63

DTCB15306C

DTCB15310C

DTCB15313C

DTCB15316C

DTCB15320C

DTCB15325C

DTCB15332C

DTCB15340C

DTCB15350C

DTCB15363C

In (A) 6 - 63

1 P
2 P
3 P
4 P

240 V AC
240/415 V AC
240/415 V AC
240/415 V AC

■ Standards AS/NZS 3947-2
■ Current range 6-63 Amp 1, 2, 3 and 4 pole
■ Sealable and lockable handle
■ Modular design
■ Mounts on CD chassis (250 A and 355 A)
■ Industrial applications

4 pole  4 modules  2)  3)

6

10

13

16

20

25

32

40

50

63

DTCB15406C

DTCB15410C

DTCB15413C

DTCB15416C

DTCB15420C

DTCB15425C

DTCB15432C

DTCB15440C

DTCB15450C

DTCB15463C

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

DTCB15

1 pole

DTCB15 

2 pole

DTCB15 

3 pole

i

i

i

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1
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Innovators in Protection Technology

3

Din-T MCBs Technical data

Miniature Circuit Breakers are intended for the protection of
the lines against both overloads and short-circuits in
industrial wiring installations where normal operation is done
by instructed people

An electromagnet with plunger ensures instantaneous tripping
in the event of short-circuit. The standard leaves the calibration
of magnetic release to the manufacturers discretion.

NHP offers instantaneous tripping ranges:

• release between 5 and 10 In

• release between 10 and 20 In

Thermal release
The release is initiated by a bimetal strip in the event of
overload. The standard defines the range of release for two
special overload values. Reference ambient temperature 
is 40 °C.

Tripping characteristic curves

Magnetic release

Characteristics according to EN 60947-2

Test

current

Tripping

time

1.05 x In

1.30 x In

t ≥ 1 h (In ≤ 63 A)
t ≥ 2 h (In > 63 A)

t < 1 h (In ≤ 63 A)
t < 2 h (In > 63 A)

Utilization

category Application with respect to selectivity

A

B

Circuit breakers not specifically intended for
selectivity under short-circuit conditions with respect
to other short-circuit protective devices in series on
the load side, i.e. without an intentional short-time
delay provided for selectivity under short-circuit
conditions, and therefore without a short-time
withstand current rating according to 4.3.5.4

Circuit breakers specifically intended for selectivity
under short-circuit conditions with respect to other
short-circuit protective devices in series on the 
load side, i.e. without an intentional short-time 
delay (which may be adjustable), provided for
selectivity under short-circuit conditions. Such
circuit-breakers have a short-time withstand 
current rating according to 4.3.5.4

Rated ultimate short-circuit breaking capacity (Icu)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations: 
O-t-CO.

After the test the MCB is capable, without maintenance, 
to withstand a dielectric strength test at a test voltage of 1000 V.
Moreover the MCB shall be capable of tripping when loaded with 
2.5 In within the time corresponding to 2 In but greater than 0.1 s.

Rated service short-circuit breaking capacity (Ics)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations: 
O-t-CO-t-CO.

After the test the MCB is capable, without maintenance, 
to withstand a dielectric strength test at a test voltage of twice
its rated insulation voltage with a minimum of 1000 V. 
A verification of the overload releases on In and moreover the
MCB shall trip within 1 h when current is 1.45 In (for In<63 A)
and 2 h (for In>63 A).

O - Represents an opening operation

C - Represents a closing operation followed by an
automatic opening.

t - Represents the time interval between two successive
short-circuit operations: 3 minutes.

Category A: Without a short-time withstand current rating.

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1
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3

Din-T MCBs Technical data

Innovators in Protection Technology

Tripping curves according to EN 60898

The following tables show the average tripping curves of the Terasaki Din-T MCBs based on 
the thermal and magnetic characteristics.

Curve C

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1
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Innovators in Protection Technology

3

Din-T MCBs Technical data

Definitions related to circuit breakers

MCB = Miniature Circuit Breaker

Short-circuit (making and breaking)

capacity

Alternating component of the prospective current,
expressed by its RMS value, which the circuit
breaker is designed to make, to carry for its
opening time and to break under specified
conditions.

Ultimate or rated short-circuit breaking

capacity (Icn - EN 60898)

A breaking capacity for which the prescribed
conditions, according to a specified test sequence,
do not include the capability of the MCB to carry
0.96 times its rated current for the conventional
time.

Ultimate short-circuit breaking capacity 

(Icu - EN 60947-2)

A breaking capacity for which the prescribed
conditions, according to a specified test sequence,
do not include the capability of the MCB to carry
its rated current for the conventional time.

Service short-circuit breaking capacity 

(Ics - EN 60898)

A breaking capacity for which the prescribed
conditions, according to a specified test sequence,
include the capability of the MCB to carry 0.96
times its rated current for the conventional time.

Prospective current

The current that would flow in the circuit, if each
main current path of the MCB were replaced by a
conductor of negligible impedance.

Conventional non-tripping current (Int)

A specified value of current which the circuit
breaker is capable of carrying for a specified time
without tripping.

Open position

The position in which the predetermined clearance
between open contacts in the main circuit of the
MCB is secured.

Closed position

The position in which the predetermined
continuity of the main circuit of the MCB is
secured.

Maximum prospective peak current (Ip)

The prospective peak current when the initiation of
the current takes place at the instant which leads
to the highest possible value.

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1
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3

Din-T MCBs Technical data

Innovators in Protection Technology

Influence of ambient air temperature on the rated current

The maximum value of the current which can flow through an
MCB depends on the nominal current of the MCB, the conductor
cross-section and the ambient air temperature.

The values shown in the table below are for devices in free air.
For devices installed with other modular devices in the same
switchboard, a correction factor (K) shall be applied relative to
the mounting situation of the MCB, the ambient temperature
and the number of main circuits in the installation.

The thermal calibration of the MCBs was carried out at an
ambient temperature of 30 °C. Ambient temperatures different
from 30 °C influence the bimetal and this results in earlier or
later thermal tripping.

Calculation example

Within a distribution board consisting of eight 2 Pole, 16 A, ‘C’
curve type MCBs, with an operating ambient temperature of 45 °C,
which is the highest temperature the MCB can operate at without
unwanted tripping?  

Calculation

The correction factor K = 0.7, for use in an eight circuit
installation: 16 A x 0.7 = 11.2 A

As the MCB is working at 45 °C it shall be given another factor
(90 % = 0.9):
In at 45 °C = In at 30 °C x 0.9 = 11.2 A x 0.9 = 10.1 A.

Note: 1) Applicable for MCBs working at maximum rated currents.

No of devices K  1)

2 or 3

4 or 5

6 or 9

> 10

0.9

0.8

0.7

0.6

: 1P (single pole)

: mP (multi-pole)
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Innovators in Protection Technology

3

Din-T MCBs Technical data

Effects of frequency on the tripping
characteristic

All the MCBs are designed to work at frequencies of 50-60 Hz,
therefore to work at different values, consideration must be
given to the variation of the tripping characteristics. The
thermal tripping does not change with variation of the
frequency but the magnetic tripping values can be up to 
50 % higher than the ones at 50-60 Hz.

Limitation curves

Let-through energy I2t

The limitation capacity of an MCB in short-circuit conditions, is
its capacity to reduce the value of the let-through energy that
the short-circuit would be generating.

Peak current Ip

Is the value of the maximum peak of the short-circuit current
limited by the MCB.

Tripping current variation

60 Hz

1

100 Hz

1.1

200 Hz

1.2

300 Hz

1.4

400 Hz

1.5

Power losses
The power losses are calculated by measuring the voltage drop
between the incoming and the outgoing terminals of the device
at rated current.

Power loss per pole

In 

(A)

0.5

1

2

3

4

6

8

10

13

16

20

25

32

40

50

63

Voltage drop

(V)

2.230

1.270

0.620

0.520

0.370

0.260

0.160

0.160

0.155

0.162

0.138

0.128

0.096

0.100

0.090

0.082

Energy loss

(W)

1.115

1.272

1.240

1.557

1.488

1.570

1.242

1.560

2.011

2.586

2.760

3.188

3.072

4.000

4.500

5.160

Resistance

(mOhm)

4458.00

1272.00

310.00

173.00

93.00

43.60

19.40

15.60

11.90

10.10

6.90

5.10

3.00

2.50

1.80

1.30

See following pages
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Innovators in Protection Technology

3

Din-T MCBs Technical data

Din-T 15 

15 kA

C curve
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3

Din-T MCBs Technical data

Innovators in Protection Technology

Use of standard MCB for DC use

For MCBs designed to be used in alternating current but used in
installations in direct current, the following should be taken into
consideration:

■ For protection against overloads it is necessary to connect
the two poles to the MCB. In these conditions the tripping
characteristic of the MCB in direct current is similar to
alternating current.

Use in DC selection table

Installation of Din-T DC MCBs in direct current

■ For protection against short-circuits it is necessary to
connect the two poles to the MCB. In these conditions
the tripping characteristic of the MCB in direct current is
40% higher than the one in alternating current.

Series

Rated

current (A)

Din-T 15 6....25 A

48 V 1 pole

Icu (kA)

10

110 V 2 poles in series

Icu (kA)

10

250 V 1 pole

Icu (kA)

-

440 V 2 poles in series

Icu (kA)

-
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Innovators in Protection Technology

3

Din-T MCBs Technical data

Notes Refer pages 3 - 23, 24 for information on SAFE-T MCBs. 
1) Preferred values of rated control supply voltage (IEC 60947 - 2): 24 V, 48 V, 110 V, 125 V, 250 V 

2) 0.5-4 A/6-25 A/32-40 A/50-63 A
3) 10 (125 V DC) 

4) 10 (250 V DC)
5) On request.

Series

Standards (Aust / NZ / International)
Tripping characteristics
Nominal current A
Calibration temperature °C
Number of poles (# mod)
Neutral pole protected
Nominal voltage Un AC 1 P V

3 P/4 P V
DC 1 P 1) V DC

2 P (in series) 1) V DC
Frequency Hz

Hz
Hz

Maximum service voltage Ubmax between two wires V
Minimum service voltage Ubmin V
Selectivity class (IEC 60898)
Isolator application IEC 60947-2
Rated insulation voltage Pollution degree 2 V

Pollution degree 3 V
Impulse withstand test voltage kV
Insulation resistance mOhm
Dielectric rigidity kV
Vibration resistance (in x, y, z direction) (IEC 77/16.3)
Endurance Electrical at Un, In

mechanical
Utilisation category (IEC 60947-2)
Protection degree (outside / inside, in enclosure with door)
Self-extinguish degree (according to UL94)
Tropicalisation (according to IEC 60068-2 / DIN 40046) °C/RH
Operating temperature °C
Storage temperature °C
Terminal capacity Rigid cable min/max (top) mm2

Flexible cable min*/max (top) mm2

Rigid cable min/max (bottom) mm2

Flexible cable min*/max (bottom) mm2

(* Flexible cable 0.75/1/1.5 mm2 with cable lug)
Torque Nm

Add-on devices Auxiliary contacts
(side add-on) UVT

Shunt trip
Motor operator
Panelboard switch

Busbar systems Pin (top/bottom)
Fork (top/bottom)

Accessories
Dimensions, weights, packaging

(HxDxW) 86x68xW mm/mod.
Weight/mod. g
Package mod.

Short-circuit capacity AC (kA)

Icn 1 P 230/400 V
2 P 230/400 V
3 P/4 P 230/400 V

Ics (service)
Icu (ultimate) 1 P 127 V

240 V
415 V

2 P 127 V
240 V
415 V

3 P, 4 P 240 V
415 V
440 V

Ics (service)
NEMA AB1 (120/240V)

Short-circuit capacity DC (kA)

Icu (ultimate) 1 P ≤60 V
≤220 V

2 P ≤125 V
≤440 V

Ics (service)

IE
C 

60
89

8
IE

C 
60

94
7-

2
IE

C 
60

94
7-

2

IEC 60947-2
C

0.5-63
40

1/2/3/4
-

240/415
415
48
110

50/60
DC: magn.trip +40%

400: magn.trip +50%
250/440; 53/120

12; 12
3

yes
500
440
6

10,000
2.5
3 g

4000
20,000

A
IP 20/IP 40

V2
+55 °C/95 % RH

-25/+55
-55/+55

1/35
0.75/25

1/35
0.75/25

4.5
yes
yes
yes
yes
yes

yes/yes
-/yes
yes

18
120
12

AS/NZS 3947-2

Din-T15

-
-
-
-

50
50/25/20/15 2)

-
-

50/50/40/30 2)
50/25/20/15 2)
50/50/40/30 2)
50/25/20/15 2)
50/20/15/10 2)

75 % Icu
-

25
-

30
-

100 % Icu

AS/NZS 3947-2
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1
Miniature circuit breakers 

Din-T6 series 6 kA MCB 

DC use

1 pole 1 module

2

4

6

10

13

16

20

25

32

40

50

63

In (A)

DTCB6102C

DTCB6104C

DTCB6106C

DTCB6110C

DTCB6113C

DTCB6116C

DTCB6120C

DTCB6125C

DTCB6132C

DTCB6140C

DTCB6150C

DTCB6163C

C – Curve 5-10 In

■ Standards AS/NZS 4898
■ Approval No. N17481
■ Current range 2-63 Amps 1, 2 and 3 pole
■ Sealable and lockable handle
■ Available in curve type C and D
■ Mounts on CD chassis (250 A and 355 A)

2 pole 2 modules

2

4

6

10

13

16

20

25

32

40

50

63

DTCB6202C

DTCB6204C

DTCB6206C

DTCB6210C

DTCB6213C

DTCB6216C

DTCB6220C

DTCB6225C

DTCB6232C

DTCB6240C

DTCB6250C

DTCB6263C

3 pole 3 modules

2

4

6

10

13

16

20

25

32

40

50

63

DTCB6302C

DTCB6304C

DTCB6306C

DTCB6310C

DTCB6313C

DTCB6316C

DTCB6320C

DTCB6325C

DTCB6332C

DTCB6340C

DTCB6350C

DTCB6363C

Short circuit capacity 6 kA
In (A) 2 - 63

1 P
2 P
3 P

240 V AC
240 - 415 V AC
240 - 415 V AC

1 P

Short circuit
Max.voltage (DC)

20 kA
48 V 

2 P 1)

25 kA
110 V

Notes: 1) 2 pole MCB connected in series.
The line side is the “OFF” (bottom) side of

the MCB, and connects to CD chassis tee-offs.

Available on indent only.

Use at DC

When using Din-T6 in a DC application the magnetic
tripping current is approximately 40 % higher than in 
AC 50/60 Hz.

Shock resistance (In X, Y, Z directions).
20 g with shock duration 10 ms (minimum 18 shocks).
40 g with shock duration 5 ms (minimum 18 shocks).

Vibration resistance (In X, Y, Z directions).
3 g in frequency range 10 to 55 Hz 
(operating time at least 30 min).
According to IEC 60068-2-6.

Storage temperature

From -55 °C to +55 °C, according to IEC 88 part 2 - 1
(duration 96 hours).

Operating temperature

From -25 °C to +55 °C, according to 
VDE 0664 parts 1 and 2.

Use at 400 Hz

At 400 Hz the magnetic trip current is approximately
50 % higher than in AC 50/60 Hz.

i

i

i

DTCB6 

1 pole
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3

Innovators in Protection Technology

Din-T MCBs Technical data

Characteristics according to BS EN 60898
Miniature Circuit Breakers are intended for the protection of
wiring installations against both overloads and short-circuits in
domestic or commercial wiring installations where operation is
possible by uninstructed people

Rated short-circuit breaking capacity (Icn)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations:
O-t-CO.

After the test the MCB is capable, without maintenance, to
withstand a dielectric strength test at a test voltage of 900 V.
Moreover, the MCB shall be capable of tripping when loaded
with 2.8 In within the time corresponding to 2.55 In but
greater than 0.1s.

Service short-circuit breaking capacity (Ics)
Is the value of the short-circuit that the MCB is capable of
withstanding in the following test of sequence of operations:
O-t-CO-t-CO.

After the test the MCB is capable, without maintenance, 
to withstand a dielectric strength test at a test voltage of 1500 V.
Moreover, the MCB shall not trip at a current of 0.96 In. The MCB
shall trip within 1h when current is 1.6 In.

O - Represents an opening operation

C - Represents a closing operation followed by an
automatic opening.

t - Represents the time interval between two successive
short-circuit operations: 3 minutes.

The relation between the rated short-circuit capacity (Icn)
and the rated service short-circuit breaking capacity (Ics)
shall be as follows:

An electromagnet with plunger ensures instantaneous tripping in
the event of short-circuit. The NHP Din-T range has 3 different
types, following the current for instantaneous release: types B, C
and D curve.

In both sequences all MCBs are tested for emission of ionized
gases during short-circuit (grid distance), in a safety distance
between two MCBs of 35 mm when devices are installed in two
different rows in the enclosure. This performance allows the
use of any NHP/Terasaki enclosure.

Tripping characteristic curves

Magnetic release

The release is initiated by a bimetal strip in the event of
overload. The standard defines the range of releases for specific
overload values. Reference ambient temperature is 30 °C.

Thermal release

Test

current

Icn

(A)

Tripping

time

Applications

3 x In

5 x In

5 x In

10 x In

10 x In

20 x In

B

C

D

0.1<t<45 s (In≤32 A)

0.1<t<90 s (In>32 A)

t<0.1 s

0.1<t<15 s (In≤32 A)

0.1<t<30 s (In>32 A)

t<0.1 s

0.1<t<4 s(**) (In≤32 A)

0.1<t<8 s (In>32 A)

t<0.1 s

Only for resistive loads eg: 
•  electrical heating
•  water heater
•  stoves.

Usual loads such as:
•  lighting
•  socket outlets
•  small motors

Control and protection of
circuits having important
transient inrush currents 
(large motors)

Test

current

Tripping

time

1.13 x In

1.45 x In

2.55 x In

t ≥ 1 h (In ≤ 63 A)
t ≥ 2 h (In > 63 A)

t < 1 h (In ≤ 63 A)
t < 2 h (In > 63 A)

1 s < t < 60 s (In ≤ 32 A)
1 s < t < 120 s (In >32 A)

Icn (A) Ics (A)

≤ 6000

> 6000
≤ 10000

> 10000

6000

0.75 Icn min. 6000

0.75 Icn min. 7500
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3

Din-T MCBs Technical data

Innovators in Protection Technology

Tripping curves according to EN 60898

The following tables show the average tripping curves of the Terasaki Din-T MCBs based on 
the thermal and magnetic characteristics.

Curve C
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3

Din-T MCBs Technical data

Innovators in Protection Technology

Influence of ambient air temperature on the rated current

The maximum value of the current which can flow through an
MCB depends on the nominal current of the MCB, the conductor
cross-section and the ambient air temperature.

The values shown in the table below are for devices in free air.
For devices installed with other modular devices in the same
switchboard, a correction factor (K) shall be applied relative to
the mounting situation of the MCB, the ambient temperature
and the number of main circuits in the installation.

The thermal calibration of the MCBs was carried out at an
ambient temperature of 30 °C. Ambient temperatures different
from 30 °C influence the bimetal and this results in earlier or
later thermal tripping.

Calculation example

Within a distribution board consisting of eight 2 Pole, 16 A, ‘C’
curve type MCBs, with an operating ambient temperature of 45 °C,
which is the highest temperature the MCB can operate at without
unwanted tripping?  

Calculation

The correction factor K = 0.7, for use in an eight circuit
installation: 16 A x 0.7 = 11.2 A

As the MCB is working at 45 °C it shall be given another factor
(90 % = 0.9):
In at 45 °C = In at 30 °C x 0.9 = 11.2 A x 0.9 = 10.1 A.

Note: 1) Applicable for MCBs working at maximum rated currents.

No of devices K  1)

2 or 3

4 or 5

6 or 9

> 10

0.9

0.8

0.7

0.6

: 1P (single pole)

: mP (multi-pole)
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Innovators in Protection Technology

3

Din-T MCBs Technical data

Effects of frequency on the tripping
characteristic

All the MCBs are designed to work at frequencies of 50-60 Hz,
therefore to work at different values, consideration must be
given to the variation of the tripping characteristics. The
thermal tripping does not change with variation of the
frequency but the magnetic tripping values can be up to 
50 % higher than the ones at 50-60 Hz.

Limitation curves

Let-through energy I2t

The limitation capacity of an MCB in short-circuit conditions, is
its capacity to reduce the value of the let-through energy that
the short-circuit would be generating.

Peak current Ip

Is the value of the maximum peak of the short-circuit current
limited by the MCB.

Tripping current variation

60 Hz

1

100 Hz

1.1

200 Hz

1.2

300 Hz

1.4

400 Hz

1.5

Power losses
The power losses are calculated by measuring the voltage drop
between the incoming and the outgoing terminals of the device
at rated current.

Power loss per pole

In 

(A)

0.5

1

2

3

4

6

8

10

13

16

20

25

32

40

50

63

80

100

125

Voltage drop

(V)

2.230

1.270

0.620

0.520

0.370

0.260

0.160

0.160

0.155

0.162

0.138

0.128

0.096

0.100

0.090

0.082

0.075

0.075

0.076

Energy loss

(W)

1.115

1.272

1.240

1.557

1.488

1.570

1.242

1.560

2.011

2.586

2.760

3.188

3.072

4.000

4.500

5.160

6.000

7.500

9.500

Resistance

(mOhm)

4458.00

1272.00

310.00

173.00

93.00

43.60

19.40

15.60

11.90

10.10

6.90

5.10

3.00

2.50

1.80

1.30

0.90

0.75

0.60

See following pages

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 30 of 405



3

Din-T MCBs Technical data

Innovators in Protection Technology

Din-T 6 

6 kA

C curve
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Innovators in Protection Technology

3

Din-T MCBs Technical data
Series

Standards (Aust / NZ / International)
Tripping characteristics
Nominal current A
Calibration temperature °C
Number of poles (# mod)
Neutral pole protected
Nominal voltage Un AC 1 P V

3 P/4 P V
DC 1 P 1) V DC

2 P (in series) 1) V DC
Frequency Hz

Hz
Hz

Maximum service voltage Ubmax between two wires V
Minimum service voltage Ubmin V
Selectivity class (IEC 60898)
Isolator application IEC 60947-2
Rated insulation voltage Pollution degree 2 V

Pollution degree 3 V
Impulse withstand test voltage kV
Insulation resistance mOhm
Dielectric rigidity kV
Vibration resistance (in x, y, z direction) (IEC 77/16.3)
Endurance Electrical at Un, In

mechanical
Utilisation category (IEC 60947-2)
Protection degree (outside / inside, in enclosure with door)
Self-extinguish degree (according to UL94)
Tropicalisation (according to IEC 60068-2 / DIN 40046) °C/RH
Operating temperature °C
Storage temperature °C
Terminal capacity Rigid cable min/max (top) mm2

Flexible cable min*/max (top) mm2

Rigid cable min/max (bottom) mm2

Flexible cable min*/max (bottom) mm2

(* Flexible cable 0.75/1/1.5 mm2 with cable lug)
Torque Nm

Add-on devices Auxiliary contacts
(side add-on) UVT

Shunt trip
Motor operator
Panelboard switch

Busbar systems Pin (top/bottom)
Fork (top/bottom)

Accessories
Dimensions, weights, packaging

(HxDxW) 86x68xW mm/mod.
Weight/mod. g
Package mod.

IEC 60898
C, D

C/D(0.5-63)
30

1/2/3/4
yes

240/415
415
48
110

50/60
DC: magn.trip +40%

400: magn.trip +50%
250/440; 53/120

12; 12
3

yes
500
440
6

10,000
2.5
3 g

10,000
20,000

A
IP 20/IP 40

V2
+55 °C/95 % RH

-25/+55
-55/+55

1/35
0.75/25

1/35
0.75/25

4.5
yes
yes
yes
yes
yes

yes/yes
-/yes
yes

18
120
12

AS/NZS 4898

Din-T6

Short-circuit capacity AC (kA)

Icn 1 P 230/400 V
2 P 230/400 V
3 P/4 P 230/400 V

Ics (service)
Icu (ultimate) 1 P 127 V

240 V
415 V

2 P 127 V
240 V
415 V

3 P, 4 P 240 V
415 V
440 V

Ics (service)
NEMA AB1 (120/240V)

Short-circuit capacity DC (kA)

Icu (ultimate) 1 P ≤60 V
≤220 V

2 P ≤125 V
≤440 V

Ics (service)

6
6
6

100 % Icn
20
10
3
-

15
10
15
10
6

75 % Icu
20

20
-

25
-

100 % Icu

AS/NZS 4898

IE
C 

60
89

8
IE

C 
60

94
7-

2
IE

C 
60

94
7-

2

Notes Refer pages 3 - 23, 24 for information on SAFE-T MCBs. 
1) Preferred values of rated control supply voltage (IEC 60947 - 2): 24 V, 48 V, 110 V, 125 V, 250 V 

2) 0.5-4 A/6-25 A/32-40 A/50-63 A
3) 10 (125 V DC) 

4) 10 (250 V DC)
5) On request.
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Miniature circuit breakers

Din-Safe single pole width residual 

current circuit breaker (RCBO)

1

■ Standards AS/NZS 61009
■ Approval N17482
■ One module wide (18 mm)
■ Short circuit, overcurrent and earth leakage protection
■ Short circuit protection 10 kA
■ Sensitivity 10 and 30 mA
■ Din rail mount
■ Suits CD chassis
■ Type “A” residual current device (AC/DC)

1
1
1
1
1
1
1
1
1
1
1
1
1
1

Modules

(18mm)

6
10
16
20
25
32
40
6
10
16
20
25
32
40

Amp

rating

(A)

240
240
240
240
240
240
240
240
240
240
240
240
240
240

Voltage

(AC)

10 
10 
10
10 
10
10
10
10
10
10 
10 
10 
10 
10 

Short

circuit

(kA)

30 
30 
30 
30 
30
30
30
10 
10 
10 
10 
10 
10 
10 

Trip 

Sensitivity

(mA)

DSRCBH0630A

DSRCBH1030A

DSRCBH1630A

DSRCBH2030A

DSRCBH2530A

DSRCBH3230A

DSRCBH4030A

DSRCBH0610A

DSRCBH1010A

DSRCBH1610A

DSRCBH2010A

DSRCBH2510A

DSRCBH3210A

DSRCBH4010A

Cat. No  1)  2)

Operation

This unit combines the overload and short circuit protection of an MCB with
earth leakage protection of an RCD. The unit occupies one, sub- circuit (one
pole) of the distribution board and provides single phase protection against
overload, short circuit and earth leakage current.

– The MCB element provides thermal and magnetic tripping protection
which is rated to 10 kA prospective fault current.

– The RCD element of the device provides core-balance detection 
of the difference between the active and neutral currents and
amplification to provide high sensitivity. The rated residual operating
current (IΔn) is 10 mA or 30 mA.

– The green/yellow earth reference cable, in case of loss of supply neutral,
ensures the device will continue to provide earth leakage protection and
will operate normally upon detection of an earth leakage current.

Application

The Din-Safe single pole width residual current
circuit breaker will fit the standard Din-T chassis 
for use in NHP panelboards. The design makes it
possible to provide an MCB complete with earth
leakage protection in an 18 mm wide module, which
allows a greater number of devices to be fitted into
a distribution board.

Dimensions (mm)

Connection diagram

Note: Nuisance tripping may be experienced

in VFD and motor starting applications 

refer NHP.

i

i

i

i

Note: 1) Neutral not switched.
2) Will not accept side mounting accessories.

Available on indent only.i

Note: A 1.2 m long pigtail
lead is included as
standard.
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Din-T MCBs + RCDs Technical data

Innovators in Protection Technology

Tripping curves according to EN 60898

The following tables show the average tripping curves of the Terasaki Din-T MCBs based on 
the thermal and magnetic characteristics.

Curve C
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

RCDs may be classified according to:

The behaviour in the presence of DC current

(types for general use).

■ Type AC

■ Type A

The time-delay (in the presence of residual current)

■ RCDs without time delay: type for general use

■ RCDs with time delay: type S for selectivity

Type AC 1)  2)

The type AC RCDs are designed to release with sinusoidal
residual currents which occur suddenly or slowly rise in
magnitude.

RCDs classification according to EN 61008/61009

Type A 3)  4)
Certain devices during faults can be the source of non-
sinusoidal earth leakage currents (DC components) due to the
electronic components e.g. diodes, thyristors etc.

Type A RCDs are designed to ensure that under these conditions
the residual current devices operate on sinusoidal residual
current and also with pulsating direct current(*) which occur
suddenly or slowly rise in magnitude.

(*) Pulsating direct current: current of pulsating wave form which
assumes, in each period of the rated power frequency, the value 0 or a
value not exceeding 0.006 A DC during one single interval of time,
expressed in angular measure of at least 150º.

Residual current Tripping time

0.5 x IΔn

1 x IΔn

2 x IΔn

5 x IΔn

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

Residual current Tripping time

0.5 x IΔn

1 x IΔn

2 x IΔn

5 x IΔn

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

1. For sinusoidal residual current

At point of wave 0°

0.35 x IΔn

1.4 x IΔn

2.8 x IΔn

7 x IΔn

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

2. For residual pulsating direct current

At point of wave 90°

0.25 x IΔn

1.4 x IΔn

2.8 x IΔn

7 x IΔn

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

At point of wave 135°

0.11 x IΔn

1.4 x IΔn

2.8 x IΔn

7 x IΔn

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

Tripping curve type AC
1) Standard in Australia
2) Type A acceptable in Australia

Tripping curve type A
3) Standard in New Zealand
4) DSRCBH is type A.

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 35 of 405



Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

Nuisance tripping

All DinSafe RCDs have a high level of immunity to transient currents, against
current impulses of 8/20 μs according to EN 61008/61009 and VDE 0664.T1.

Type A, AC...................................250 A 8/20 μs

Type S.......................................3000 A 8/20 μs

RCDs have a high level of immunity against alternating
currents of high frequency according to EN 61008/61009.
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

Use of an RCBO (DSRCBH)
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3

Din-T MCBs + RCDs Technical data

Innovators in Protection Technology

Product related information

Influence of temperature on RCBOs (DinSafe DSRCB)

The thermal calibration of the RCBO was carried out at an
ambient temperature of 30 °C. Ambient temperatures different
from 30 °C influence the bimetal and this results in earlier or
later thermal tripping.
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

Tripping current as a function of the frequency
All RCDs are designed to work at frequencies of 50-60 Hz, therefore to work at different values, we must consider the variation of the
tripping sensitivity according to the tables below. It should be taken into consideration that there is a no tripping risk when pushing
the test-button, due to the fact that such action is made by means of an internal resistor with a fixed value.

RCBO DSRCBH  3)

Type AC 1) 10 Hz 30 Hz 50 Hz 100 Hz 200 Hz 300 Hz 400 Hz

30 mA 0.62 0.65 0.80 0.91 1.24 1.55 1.88

100 mA 0.74 0.71 0.80 0.95 1.16 1.38 1.59

300 mA 0.80 0.74 0.80 0.97 1.19 1.44 1.64

500 mA 1.10 0.81 0.80 0.89 1.18 1.38 1.68

Type A 2)

30 mA 8.17 3.13 0.75 1.70 3.10 3.52 3.67

100 mA 6.81 2.71 0.75 1.43 2.35 2.58 2.71

300 mA 6.20 2.16 0.75 0.49 0.87 0.74 0.95

500 mA 4.34 1.53 0.75 0.39 0.59 0.62 0.64

Notes: 1) The standard NHP/Terasaki type is the “type AC” in Australia, Type “A” in New Zealand.
2) The standard NHP/Terasaki DSRCBH single pole RCBO is “type A” in Australia and New Zealand.
3) The numbers in the table above are multipliers, e.g. A “DSRCD” at 50 hz has an 0.8 multiplier. 

Therefore a 30 mA, “type AC” RCD will trip at (0.8 x 30 mA) 24 mA.

The power losses are calculated by means of measuring the voltage drop between the incoming and the outgoing terminal of the
device at rated current.  Power loss per pole:

Power losses

RCBO-Single pole DSRCBH

In (A) 6 10 13 16 20 25 32 40 50 63

Z (mOhm) 45.8 16.4 12.5 10.6 7.3 5.4 3.2 2.6 1.9 1.4

Pw (W) 1.65 1.7 2.1 2.7 2.9 3.3 3.4 4.2 4.8 5.6
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

RCBO (DSRCB) let-through energy I2t

The benefit of an RCBO in short-circuit conditions, is its ability to reduce the 
value of the let-through energy that the short-circuit would be generating.

Din-T single pole width RCD (DSRCBH) 

Curve C

RCCB - Din-Safe safety switch (DSRCD)

RCBO - Din-Safe  (DSRCBH)

Dimensions in mm
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

Standards

Magnetic tripping characteristics

Residual tripping characteristic  1)

Tripping time at IΔn Instantaneous

Selective

Rated current

Rated residual current IΔn

Calibration temperature

Number of poles versus modules

Rated voltage Un 2 P AC

3 P AC

4 P AC

Frequency

Maximum service voltage Ubmax

Minimum service voltage Ubmin

Power supply

Selectivity class

Rated making and breaking capacity (Im)

Residual making and breaking capacity (IΔm)

Conditional short-circuit capacity (Inc)

Conditional residual short-circuit capacity (IΔc)

Short-circuit capacity (Icn)

Grid distance (safety distance between two devices)

Isolator application

Insulation degree Insulation voltage

Shock voltage (1.2/50 ms)

Insulation resistance

Dielectric strength

Shock resistance (in x, y, z direction)(IEC 60077/16.3)

Vibration resistance (in x, y, z direction; IEC 60068-2-6)

Endurance electrical at Un, In

mechanical at Un, In

Protection degree (outside/inside electrical enclosure)

Self extinguish degree (according to UL 94)

Tropicalisation (according to IEC 60068-2, DIN 40046)

Pollution degree (acc. IEC 60947-1)

Operating temperature

Storage temperature

Terminals capacity Rigid cable min/max (Top)

Flexible cable min*/max (Top)

Rigid cable min/max (bottom)

Flexible cable min*/max (bottom)

(*Flexible cable 0.75/1/1.5 mm2 with cable lug)

Torque Top/Bottom

Add-on devices (side add-on) Auxiliary contacts

UVT

Shunt trip

Motor operator

Panelboard switch

Busbars systems Pin

Fork

Accessories

Dimensions, weights, # Poles

(HxDxW) 86x68xW             mm

Weight/unit

Package/unit

ms

ms

A

mA

°C

V

V

V

Hz

V

V

A

A

A

A

A

mm

V (DC)

kV

(mOhm)

V

°C/RH

°C

°C

mm2

mm2

mm2

mm2

Nm

g

IEC 61009-1

C

A

<300

-

6, 10, 16, 20, 25, 32, 40

10, 30

30

1

240 (1 P+N)

-

-

50/60

255

100

Bottom

3

10xIn

10000

-

-

10000

-

yes

500 2)

6 2)

1000 2)

2500 2)

40 g, 18 shocks 5 ms

2 g, 30 min, 0…80 Hz

10000

20000

IP 20 / IP 40

V2

+55/95 %

3

-5..+60

-25..+70

1/25

1/16

1/35

1/25

3

-

-

-

-

Bottom

Bottom

yes

1+N

18

350

1

DSRCBH

Overview Din-Safe RCDs

Device type definition

RCBO

Note: 1) Refer catalogue section for types.
2) Making sure that N-L and both flying leads are disconnected.

Rating/description Cat. No.

packaging
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1
Miniature circuit breakers

Din-Safe-M add-on earth leakage modules 

■ Standard AS/NZS 61009
■ Approval No. N11974
■ Offers protection against overcurrent, earth leakage and short circuit

faults when added to Din-T MCB
■ Test button
■ Indication of trip position

Notes: 1) 1 P+N and 3 P+N type supply neutral is connected by 
‘pigtail’ cable.

2) Dimensions of Din-Safe-M unit only; add MCB dimensions 
for total installed width.

3)   “MCB rating” refers to the max. MCB size the module can  be 
fitted to.

4)   A, B, C, D refers to dimensional diagrams
5)   Not suitable for Din-T 10H.

Available on indent only.

Note: Nuisance tripping may be experienced in VFD and motor starting applications refer NHP.

30

100 

300 

63

63

63

63

63

63

63

63

1 P+N

3 P+N

3 P

1 P+N

3 P+N

3 P

1 P+N

3 P+N

2

3

3

2

3

3

2

3

DSRCM-63-30-1PN

DSRCM-63-30-3PN

DSRCM-63-30-3P

DSRCM-63-100-1PN

DSRCM-63-100-3PN

DSRCM-63-100-3P

DSRCM-63-300-1PN

DSRCM-63-300-3PN

Din-Safe-M modules to suit Din-T6, 10 and 15 5)

DSRCM-32-30-1PN

DSRCM-32-30-3PN

DSRCM-32-100-1PN

DSRCM-32-100-3PN

DSRCM-32-300-1PN

DSRCM-32-300-3PN

Cat. No.

1 P + N
3 P + N
3 P

Model

240 V AC
415 V AC
415 V AC

Voltage (V)

Technical data

Terminal capacity

up to 32
63

In (A)

16
25

(mm2)

+ =

30

100

300 

32

32

32

32

32

32

MCB

rating

(A) 3)

Sensitivity

(mA) 

1 P+N

3 P+N

1 P+N

3 P+N

1 P+N

3 P+N

No of

Poles 1)

2

2

2

2

2

2

Width

Mods 2)

A

C

D

A

C

D

A

C

A

B

A

B

A

B

Dim. 4)

i

i

DSRCM

DSRCM
DTCB10 After fitting
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

RCDs may be classified according to:

The behaviour in the presence of DC current

(types for general use).

■ Type AC

■ Type A

The time-delay (in the presence of residual current)

■ RCDs without time delay: type for general use

■ RCDs with time delay: type S for selectivity

Type AC 1)  2)
The type AC RCDs are designed to release with sinusoidal

residual currents which occur suddenly or slowly rise in

magnitude.

RCDs classification according to EN 61008/61009

Residual current Tripping time

0.5 x IΔn

1 x IΔn

2 x IΔn

5 x IΔn

t = ∞

t = <300 ms

t = <150 ms

t = ≤40 ms

Tripping curve type AC
1) Standard in Australia
2) Type A acceptable in Australia

Tripping curve type A
3) Standard in New Zealand
4) DSRCBH is type A.
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data
Nuisance tripping

All DinSafe RCDs have a high level of immunity to transient currents,

against current impulses of 8/20 μs according to EN 61008/61009 and

VDE 0664.T1.

Type A, AC.................................250 A 8/20 μs

Type S.....................................3000 A 8/20 μs

RCDs have a high level of immunity against alternating

currents of high frequency according to EN 61008/61009.
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Innovators in Protection Technology

3

Din-T MCBs + RCDs Technical data

The power losses are calculated by means of measuring the voltage drop between the incoming and the outgoing terminal of

the device at rated current.  Power loss per pole:

Power losses

Coupled MCB + Add-on RCD type DSRCM
In (A) 6 10 13 16 20 25 32 40 50 63

Z (mOhm) 45.4 17.4 13.7 11.9 8.7 6.9 4.8 3.6 2.9 2.4

Pw (W) 1.6 1.7 2.3 3.0 3.5 4.3 4.9 5.8 7.3 9.6
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Din-T MCBs + RCDs Technical data
Innovators in Protection Technology

3Standards

Magnetic tripping characteristics

Residual tripping characteristic  1)

Tripping time at IΔn Instantaneous

Selective

Rated current

Rated residual current IΔn

Calibration temperature

Number of poles versus modules

Rated voltage Un 2 P AC

3 P AC

4 P AC

Frequency

Maximum service voltage Ubmax

Minimum service voltage Ubmin

Power supply

Selectivity class

Rated making and breaking capacity (Im)

Residual making and breaking capacity (IΔm)

Conditional short-circuit capacity (Inc)

Conditional residual short-circuit capacity (IΔc)

Short-circuit capacity (Icn)

Grid distance (safety distance between two devices)

Isolator application

Insulation degree Insulation voltage

Shock voltage (1.2/50 ms)

Insulation resistance

Dielectric strength

Shock resistance (in x, y, z direction)(IEC 60077/16.3)

Vibration resistance (in x, y, z direction; IEC 60068-2-6)

Endurance electrical at Un, In

mechanical at Un, In

Protection degree (outside/inside electrical enclosure)

Self extinguish degree (according to UL 94)

Tropicalisation (according to IEC 60068-2, DIN 40046)

Pollution degree (acc. IEC 60947-1)

Operating temperature

Storage temperature

Terminals capacity Rigid cable min/max (Top)

Flexible cable min*/max (Top)

Rigid cable min/max (bottom)

Flexible cable min*/max (bottom)

(*Flexible cable 0.75/1/1.5 mm2 with cable lug)

Torque Top/Bottom

Add-on devices (side add-on) Auxiliary contacts

UVT

Shunt trip

Motor operator

Panelboard switch

Busbars systems Pin

Fork

Accessories

Dimensions, weights, # Poles

(HxDxW) 86x68xW             mm

Weight/unit

Package/unit

ms

ms

A

mA

°C

V

V

V

Hz

V

V

A

A

A

A

A

mm

V (DC)

kV

(mOhm)

V

°C/RH

°C

°C

mm2

mm2

mm2

mm2

Nm

g

Overview Din-Safe RCDs

Device type definition

Note: 1) Refer catalogue section for types.
2) Making sure that N-L and both flying leads are disconnected.

Rating/description Cat. No.

packaging

IEC 61009-1

C-D

AC, A

<300

-

32, 63

30, 100, 300

30

1

240/415

400

400

50/60

2 P=265 / 4 P=455

2 P=117 / 4 P=190

Top

3

-

see MCB

-

-

see MCB

35

no

500

8

1000

2500

40 g, 18 shocks 5 ms

5 g, 30 min, 0…80 Hz

10000

20000

IP 20 / IP 40

V2

+55/95 %

3

AC (-5..+60); A(-25..+60)

-25..+70

1/25

1/16

1/35

1/25

-/4.5

yes (coupled to MCB)

yes (coupled to MCB)

yes (coupled to MCB)

yes (coupled to MCB)

-

-

yes

2-3-4

72/90/108/125/144

2 P=250 / 3 P=320 / 4 P=340

1

DSRCM ADD-ON MODULE
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A

A.5

connectPower 

PRO-M

H

L

W

Technical data

Input

rated input voltage

Input voltage range AC

Frequency range AC

DC input voltage range

AC current consumption

DC current consumption

Input fuse (internal) / making current

Recommended back-up fuse

Output

rated output voltage

Output voltage

residual ripple, breaking spikes

Rated (nominal) output current @ U
Nom

continous output current @ 24 V DC

Powerboost @ 24 V DC, 60 °C

General data

Degree of efficiency

Power factor (approx.)

AC failure bridging time @ I
Nom

Parallel connection option

Length x width x height

Weight

Approvals

Connection data

Conductor connection system

Number of terminals

Wire cross-section, rigid min/max mm²

Wire cross-section, flexible min/max mm²

Wire cross-section, AWG/kcmil min/max

Note

Ordering data

Connection system

Screw connection

Note

Accessories

CP M SNT 70W 24V 3A

+

–

L (+)

N (–) 

PE   DC
AC

With DC connection, note polarity

100...240 V AC (wide-range input) 

85…264 V AC (Derating @ 100 V AC) 

47...63 Hz 

80…370 V DC (Derating @ 120 V DC) 

0.6 A @ 230 V AC / 1.1 A @ 115 V AC 

0.25 A @ 370 V DC / 0.7 A @ 120 V DC

Yes / max. 40 A

2 A / DI, safety fuse 

6 A, Char. B, circuit breaker 

2...4 A, Char. C, circuit breaker

24 V DC ± 1 % 

22.5...29.5 V DC (adjustable via potentiometer on front) 

< 50 mV
pp

 @ 24 V DC, I
N

3 A @ 60 °C 

3.6 A @ 45 °C, 3.2 A @ 55 °C, 2.3 A @ 70 °C 

3.6 A for 1 min, ED = 5 % 

90 % @ 230 V AC / 88 % @ 115 V AC 

> 0.6 @ 230 V AC / > 0,65 @ 115 V AC 

> 100 ms @ 230 V AC / > 20 ms @ 115 V AC

yes, max. 5

125 / 33 / 130 mm

0.57 kg

CE; cURus; cULus; C-Tick

Input Output

Screw connection Screw connection

3 for L/N/PE 4 (++ / --)

0.5 / 6 0.5 / 6

0.5 / 2.5 0.5 / 2.5

26 / 12 26 / 12

*) Recommendation applies only for AC operation; the max. permissible 

 operating voltage must be observed in all cases!

Type Qty. Order No.

CP M SNT 70W 24V 3A 1 8951330000

CP M SNT 120W 24V 5A

100...240 V AC (wide-range input) 

85…264 V AC (Derating @ 100 V AC) 

47...63 Hz 

80…370 V DC (Derating @ 120 V DC) 

1.1 A @ 230 V AC / 2.0 A @ 115 V AC 

0.4 A @ 370 V DC / 1.2 A @ 120 V DC

Yes / max. 40 A

4 A / DI, safety fuse 

 6 A, Char. B, circuit breaker 

 3...5 A, Char. C, circuit breaker

24 V DC ± 1 % 

22.5...29.5 V DC (adjustable via potentiometer on front) 

< 50 mV
pp

 @ 24 V DC, I
N

5 A @ 60 °C 

6.0 A @ 45 °C, 5.3 A @ 55 °C, 3.8 A @ 70 °C 

6 A for 1 min, ED = 5 % 

90 % @ 230 V AC / 88 % @ 115 V AC 

> 0.5 @ 230 V AC / > 0.6 @ 115 V AC 

> 100 ms @ 230 V AC / > 20 ms @ 115 V AC

yes, max. 5

125 / 40 / 130 mm

0.7 kg

CE; cURus; cULus; C-Tick

+

–

L (+)

N (–) 

PE   DC
AC

With DC connection, note polarity

Input Output

Screw connection Screw connection

3 for L/N/PE 5 (++ / ---)

0.5 / 6 0.5 / 6

0.5 / 2.5 0.5 / 2.5

26 / 12 26 / 12

*) Recommendation applies only for AC operation; the max. permissible 

 operating voltage must be observed in all cases!

Type Qty. Order No.

CP M SNT 120W 24V 5A 1 8951340000

S
w

it
c

h
-m

o
d

e
 p

o
w

e
r 

s
u

p
p

li
e

sPRO-M
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2 - 54

Panelboards, loadcentres and accessories
Concept Panelboard busbar chassis assemblies  

for Din-T MCBs

 Standard AS/NZS 3439.1
 Current rating 250 A and 400 A
 Encapsulated busbar (no insulation coating required)
 Withstand rating 250 A / 25k A 0.1 s
 Withstand rating 400 A / 30k A 0.1 s
 Busbar direct connect to 160 A & 250 A switch
 Top and bottom feed standard (top feed only pictured)
 Tee-offs 50 % capped
 IP 20 (maintained when fitted with 160 A & 250 A switch)
 IP 20 Connection kits to 250 A MCCB, 400 A MCCB
 Interchangeable with CD chassis, 400 A MCCB

Application
The Concept range of busbar chassis assemblies have been specifically designed for incorporation into 
the Concept family of panelboards, providing a secure mounting platform and connection system for 
the NHP Din-T range of MCBs. The busbars are fully enclosed therefore not requiring a insulated coating 
for electrical isolation. The new NC chassis are type tested and are mounted on a box section steel pan, 
powdercoated white.

Concept Din-T - 250 & 400 A chassis - suit Din-T MCBs  
(18 mm pole pitch)

Pole  
capacity

Cut-out 
length (mm)

Pan height
(mm) 1)

250 A
Cat. No.

400 A
Cat. No.

12 111 134 NC2-12/18-3U NC4-12/18-3U

18 165 188 NC2-18/18-3U NC4-18/18-3U

24 219 242 NC2-24/18-3U NC4-24/18-3U

30 273 296 NC2-30/18-3U NC4-30/18-3U

36 327 350 NC2-36/18-3U NC4-36/18-3U

42 381 404 NC2-42/18-3U NC4-42/18-3U

48 435 458 NC2-48/18-3U NC4-48/18-3U

54 489 512 NC2-54/18-3U NC4-54/18-3U

60 543 566 NC2-60/18-3U NC4-60/18-3U

72 651 674 NC2-72/18-3U NC4-72/18-3U

78 705 728 NC2-78/18-3U NC4-78/18-3U

84 759 782 NC2-84/18-3U NC4-84/18-3U

96 867 890 NC2-96/18-3U NC4-96/18-3U

108 975 998 NC4-108/18-3U

Notes: 1) Add 55 mm for flared busbar at top and bottom of chassis.
 OFF (line) side of MCB connects to chassis tee-off.
 Combinations other than those listed above can be special ordered refer to NHP.

NewEnclosedBusbarSystem

Concept Din-T - 250 A chassis 3P + N
Suits 4 pole MCBs
Pole
capacity

Cut-out
length ‘C‘ (mm)

Pan height
(mm) Cat. No. 

24 219 242 NC224183PNU

48 435 458 NC248183PNU

72 651 674 NC272183PNU

96 867 890 NC296183PNU
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BS fuse holders
FUSES PROVIDESUPERIOR SHORTCIRCUIT 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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11

Fuse equivalent chart

3NA5

3NA4 144

3NA4 260

3NA1

Siemens

3NW NS

3NW ES

3NW NIT

3NW TIA

3NW TIS

3NW OS

–

3NW TCP

3NW TFP

3NW TB

3NW TBC

3NW TC

3NW TF

3NW TKF

3NW TKM

3NW TMF

–

3NW TM

3NW TTM

3NW TT

3NW TLM

3NW TLT

3NW TXU

This chart is designed to help choose the correct fuse to fit a particular switch-fuse (or vice versa) and to help choose the correct
replacement fuse. Some data is from other manufacturers publications and as such cannot be guaranteed by NHP. Beware that some
motor start fuses are in a larger body size than a normal fuse. It is wise to consult the fuse manufacturer’s data to determine their
particular fuse sizes (i.e. A2-C3).

Fuse manufacturer’s part numbers - Australian/British standard
BS

Ref. Amps Holec

Alstom

GEC Bussmann PDL

EATON/

MEM

F1 2…32

F2 20…63

A1 2…32

A2 2…32

A3 35…63

Hybrid (A3) 80…100

Hybrid (A3) 125…160

A4 80…100

Hybrid (A4) 125…200

-                   2…32/40…63

B1                2…32/40…63

B1 80…100

B2 125…200

B3 250…315

- 250…315

B4 355…400

Hybrid (B4) 450…630

C1 355…400

C2 450…630

- 450…630

C3 710…800

- 710…800

D1 1000…1250

NS

MES

NIT

TIA

TIS

-

–

TCP

TFP

TB

TBC

TC

TF

TKF

TKM

TMF

–

TM

TTM

TT

TLM

TLT

TXU

NS

ES

NIT

TIA

TIS

OS

–

TCP

TFP

TB

TBC

TC

TF

TKF

TKM

TMF

–

TM

TTM

TT

TLM

TLT

TXU

NSD

ESD

NITD

AAO

BAO

OSD

–

CEO

DEO

AC/BC

AD/BD

CD

DD

ED

EFS

ED

–

EF

FF

FG

GF

GG

GH

N20C

N63E

N20B

N32B

N63B

NOSD

–

N100B

N200B

N_TB

N63B_

N100B_C

N200B_C

N315B_C

N315B_C

N400B_C

–

N404B_C

N504B_C

N630B_C

N804B_C

B804B_C

N_U44

SN2

SP

SA2

SB3

SB4

SO

–

SD5

SD6

SE3/SE4

SF3/SF4

SF5

SF6

SF7

SG7

SF8

–

SH8

SH9

SY9

SH10

SY10

SJ11

00 6…160

1 25…250

2 80…400

3 315…800

-

-

-

-

NHG-00

NHG-1

NHG-2

NHG-3

NH00G

NH1G

NH2G

NH3G

-

32NNSF

-

-

-

-

-

-

-

-

-

-

-

-

-

-

FC20FW

NC32FW

FB20FW

FB32FW

FB63FW

FB100FW

FB200FW

FB20SF

FB32SF

FB63SF

FB100SF

FB200SF

NH00

NH01

NH02

NH03

NNS

NES

NNIT

NTIA

NTIS

NOS

NTSL00

NTCP

NTFP 1)

NTB

NTBC

NTC

NTF

NTKF

NTKM

NTMF

NTSL3

NTM

NTTM

NTT

NTLM

NTLT

NTXU

N00

N1

N2

N3

DIN pattern

Clip-in 20A

32A

Front wired 20A

32A

63A

100A

200A

Stud/ 20A

front wired 32A

63A

100A

200A

SC20H

SC32H

RSM20H

RSM32H

RSM63H

RSM100H

RSM200H

RSM20PH

RSM32PH

RSM63PH

RSM100PH

RSM200PH

NV20FW

NV32FW

N20FW

NC32FW

NC63FW

NC100FW

NC200FW

N20SFW

NC32SFW

NC63SFW

NC100SFW

NC200SFW

Fuse holders

-

-

-

200846

LCF63FCFC

-

-

-

LCF32FCBC

LCF63FCBC

-

-

-

3NW 32NNSF

3NWCM20FC

3NW CM32F

3NW CM63F

3NW CM100F

3NW 200DF

-

-

-

-

-

V20FF

V32FF

20MFB

32MFB

63MFB

100MFB

200MFB

20MFD

32MFD

63MFD

100MFD

200MFD

Note: 1) This hybrid type fuse is actually an A4 size fuse, but as it is over 100 amps it cannot be called an A4 fuse to AS 2005.
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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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I2t characteristics BS fuses I2t data

I2t characteristics

Rating
(amperes)

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

I2t
pre-arcing

I2t total
@ 240 volts

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

I2t total
@ 415 volts

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 52 of 405



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

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 53 of 405



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

80

100

125

160

200

250
315
355
400
450
500
560
630

T
IM

E
 (

S
E

C
O

N
D

S
)

CURRENT (AMPERES)

0.1
6
4

2

1
6
4

2

10
6
4

2

100
6
4

2

1000
6
4

2

10000
6
4

2

100 2 4 6 8 1000 2 4 6 8 10000 2 4 6 8
0.01

F
U

S
E

 R
A

T
IN

G
 (

A
)

80 & 63M80
100 & 63M100

100SOM125

125 & 100M125
160 & 100M160
200 & 100M200
250 & 200M250
315 & 200M315
355

400 & 315M400
450
500

630
560

NHP Compact
BS fuses from
80A to 630 amps
(including motor
rated fuses)

NHP Compact BS
fuses cut-off
current data from
80 to 630 amps
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DIN fuses curves and data DIN fuses curves
and data

NHP Compact DIN fuses
Pre-arcing and Total I2t energies,
from 6 to 630 amps

NHP Compact DIN fuses
cut-off current data
from 6 to 500 amps

NHP Compact DIN fuses
Fuse curves
from 6 to 630 amps
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DINLINE ALARM RELAY (DAR)

INSTALLATION INSTRUCTIONS

www.erico.com Page 1 of 2

1.  PREPARATION

DANGER:  Electrical shock or burn hazard.
Installation of this device should only be made 
by qualified personnel. Failure to lockout

electrical power during installation or maintenance can 
result in fatal electrocution or severe burns. Before
making any connections be sure that power has been 
removed from all associated wiring, electrical panels, 
and other electrical equipment.

CAUTION NOTES:
1. The installation of this device should follow all

applicable electrical codes, such as the National
Electrical Code.

2. Check to make sure line voltage does not exceed 
DAR275V voltage ratings.

3. Follow all instructions to ensure correct and safe
operation.

4. Do not attempt to open or tamper with the DAR in 
any way as this may compromise performance and 
will void warranty. No user serviceable parts are
contained.

2.  INTRODUCTION
Selected DSD, TDS & TDF DINLINE Surge Protection
Devices include status monitoring circuits which provide visual 
status display of device capacity. They may also provide a low 
voltage opto-coupler alarm output circuit that can be connect to 
the DAR to provide potential free (Form C) change-over
contacts. The DAR alarm contacts may be used to provide 
output to external alarm systems or remote monitoring circuits.

One DAR can be used per DSD/TDS/TDF opto-coupler alarm 
or up to 16 DSD opto-coupler alarms can be connected in
series to the one DAR to provide a common output. It is
recommended that the DAR be powered from the same
power circuit that feeds the device(s) being monitored,
however the DAR can be powered from other circuits. This 
allows for example, one DAR unit to be connected to separate 
SPDs that are protecting a three phase circuit.

Note. Depending upon the usage of the DAR output contacts, 
failure of power to the DAR may be interpreted as a failure of 
one or more of the SPDs being monitored. Visual inspection 
of the DAR and SPDs status displays would determine this.

3.  MOUNTING
The DAR is designed to clip to 35mm (top hat) DIN rails
(standard EN50022). Unless otherwise mechanically
restrained, use horizontal DIN rails with the DAR module
spring clips to the bottom and the label text the correct way up.

NOTE: The DAR must be installed in an enclosure or panel 
that:

• prevents the DAR temperature from exceeding 

131°F (55°C)

• provides adequate electrical and safety protection

• prevents the ingress of moisture and water

• allows DAR status indicators to be inspected

4.  ELECTRICAL CONNECTION
The interconnecting wiring should:

 be of size #10 to #14 AWG (2.5mm² to 6mm²) solid or 
stranded conductor. 

 The wire insulation should be stripped back 5/16" (8mm).

 NOTE: Do not use greater than 9inlbs (1Nm) of torque 
when tightening the terminals. 

CONNECTION TO TELECOMMUNICATIONS NETWORKS

The DAR is approved for use in Australia where the alarm
contacts may be connected to private lines or building cabling 
associated with the telecommunications network. NO direct
connection to the public switched network should be made.

MODEL NUMBER
DAR 275V
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DINLINE ALARM RELAY

INSTALLATION INSTRUCTIONS

www.erico.com Page 2 of 2 Doc: HBCR1681,  Rev: 1 

5.  INTERCONNECTION

When connecting the DAR to a single opto-coupler output the 
+ terminal of the SPD should connect to the + terminal on the 
DAR. The – terminal should connect to the -- terminal.

To transient
protected
equipment

To remote alarm circuit

DSD 2S/2T

N EPh

DAR

NPh

Voltage free contacts

Opto-coupler output

+/- terminal connections are polarity sensitive. Do not reverse.

When connecting the DAR to multiple opto-couplers the opto-
couplers should be connected in series with + terminal of one 
connected to the – terminal of the next. The DAR + terminal 
should connect to + SPD terminal at one end of the series 
connection and the – DAR terminal connect to the – SPD 
terminal at the other end of the series connection.

Up to 16 connections per DAR module

N EPh N EPh

DAR

NPh

Voltage free contacts

+/- terminal connections are polarity sensitive. Do not reverse.

5.  STATUS INDICATION

Normal(green) indicator OFF
Red indicator ON
Relay is de-energised
Power is supplied

Normal(green) indicatorOFF
Red indicator OFF
Relay is de-energised
Power is OFF

Normal

4Fault

6

8

Normal

4Fault

6

8

DSDin alarm mode or power
to DSD has been removed

Power to DAR removed
Protection status unknown

DISPLAY

EXPLANATION

Normal

Fault
6

4

8

Normal(green) indicator ON
Red indicator OFF
Relay is energised
Power is supplied

Normal operation

Protection OperationalSTATUS Protection Alarm Fault Mode

6.  FUSING AND ISOLATION

Overcurrent protection must be installed in the upstream circuit 
of the power supply to the DAR to provide protection to the 
unit itself and the wiring in case of fault conditions.

The fuse rating should be based on the wiring size used to 
connect to the DAR Ph & N terminals. Australian regulations 
AS3000-1991, Table B2 specifies the following upstream
protection for single phase circuits, unenclosed in air.

Cable Size HRC Fuse or CB Rewirable Fuse

1.5mm2 16A 12A

2.5mm2 20A 16A

4mm2 25A 20A

6mm2 32A 25A

Where overcurrent protection of the appropriate rating or
smaller is already fitted in the upstream circuit, overcurrent
protection at the DAR will not be required

6.  MAINTENANCE & TESTING
Before removing a DAR unit from service, ensure that the 
power has been removed. Maintenance, testing and
replacement should only be undertaken by qualified personnel.

Testing of a DAR unit which is connected to a fully functional 
DSD unit can be accomplished by removing power to the DSD 
only. The DAR Status indication and output contacts should 
alter from the Normal to Fault condition. 

Testing of the DAR unit alone may be accomplished by
disconnecting the + / -connections to the unit. When power is 
applied the DAR “Fault” Status Indicator should be illuminated. 
By connecting the + / - terminals together, the “Normal” Status
Indicator should be illuminated. The output contacts should 
alter to the appropriate state. 

7.  USE OF OTHER INTERFACES

Only DAR units are recommended for the interfacing of
equipment to the DSD, TDS & TDF opto-coupler alarm output 
circuit(s). The direct connection of other equipment to these 
opto-coupler alarm outputs may not provide sufficient isolation 
or exceed the opto-coupler specifications. This may damage 
the SPD and/or the connected equipment. Warranty may be 
voided under such circumstances.

NOTE: In connecting to the SPD opto-coupler alarm
output(s), do not reverse the +/- connections as
damage may occur LNE

( 4 - 6 m m )B u n d l e / t w i s tt o g e t h e r

Supply

Keep as  short a s  p r a c t i c a l

S e e  s e c t i o n  8f o r  f u s i n g  d e t a i l s

NL
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 UL1449 Edition 2 recognized

 Large 50kA surge capacity provides a
high level of protection and long operational
life

 5 year limited warranty

Lightning transients and surges are a major cause of expensive electronic
equipment failure and business disruption. Damage may result in loss of
computers, data commmunications, loss of revenue, and loss of profits.
The new Transient Discriminating FilterTM family of TVSS devices offer
economical and reliable protection from power transients with the conven-
ence of easy installation on 35mm DIN rail mountings.

The TDF series has been specifically designed for process control applica-
tions to protect the switched mode power supply units on devices such as
PLC controllers, SCADA systems and motor controllers. Units are avail-
able for 3A, 10A and 20A loads and in a range of clamping voltages
ncluding 30V, 150V, 275V. The range is intended for use in conjunction

with ERICO's Universal Transient Barrier UTB's to provide a coordinated
approach to protection of both the power and data control circuits.

The TDF is a series connected single phase surge filter providing an
aggregate surge capacity of 50kA (8/20s) - 20kA L-N & L-G and 10kA
N-G. The space efficient low pass filter, provides some 65dB of attenua-
tion to voltage transients. Not only does this reduce the residual let
through voltage, but it helps further reduce the steep rates of rise of volt-
age and current providing superior protection for sensitive electronic
equipment.

 Compact design fits into most distribution
boards and motor control centres

 High efficiency filtering - ideal for the
protection of switched mode power
supplies from large dv/dt and di/dt transients

 Three modes of protection L-N, L-G, N-G

 35mm DIN rail mount - DIN 43 880
profile matches common MCB's

 LED indication and opto-isolated output
for remote status monitoring

 Transient Discriminating Technology
ensures safe operation during abnormal
over-voltage events

Detailed specifications for ERICO's
TRANSIENT DISCRIMINATING FILTER, TDF-10A SERIES

Applications Features
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PROCESS CONTROL TVSS PROTECTION

SPECIFICATIONS
TDF-10A-120V TDF-10A-240V
120VAC/125VDC 240VAC
170Vrms 340Vrms
10A
50/60Hz
<0.2mA

50kA 8/20s
L-N, L-G and N-G
20kA 8/20s
20kA 8/20s
10kA 8/20s
Series low pass LC filter
Transient Discriminating Technology
Thermal fusing

Ferrite cored
X & Y grade interference suppression
polypropylene film
65dB

500V 700V
22V 28V
262V 481V

Red LED, On = OK. Opto-isolated output

144mm x 88mm x x70mm
750g (approx)
Flame Retardant UL94V-O
Screw terminals
1.0mm2 - 6.0mm2

DIN T35 Rail
DIN 43880
IP20
-30oC to +55oC
0-90%
Spark eroded finish
5 years

UL1449 Ed 2, UL1283 recognised, CSA22.2
C-Tick AS3260
ANSI/IEEE C62.41 Cat A, Cat B, Cat C
AS/NZS 1768-1991 Cat A, B, C

Operation:
Models available

Nominal line voltage
Max Continuous Operating Voltage MCOV

Max Load Current
Input frequency

Earth leakage current
Protection:

Max aggregate surge rating
Protection modes

Max surge current/mode L-N
L-G
N-G

SPD circuit description

Filter:
Inductor

Capacitor type

Attenuation @100kHz L-N
Performance:

UL1449 SVR L-N
ANSI/IEEE C62.41 Cat B3 - 500A ringwave

Cat C1 - 3kA, 8/20s
Alarms and Indicators:

Protection status indication
Physical Data:

Dimensions(W x D x H)
Weight

Enclosure material
Connection means

Wire size
Mounting method

Enclosure style
Environmental rating

Opearting temperature
Humidity

Surface finish
Warranty

Test standards:
Approvals

Surge rated to meet

td
f1

0a
.p

m
5

Part Number Description
TDF-10A-120V 120V 1 phase, 50kA 8/20s, 10A series TVSS protector
TDF-10A-240V  240V 1 phase, 50kA 8/20s, 10A series TVSS protector
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Specifications are subject to change without notice (10.04.07) 1

Monitoring Relays

Product Description Ordering Key
Housing
Function
Type
Item number
Output
Power supply

• TRMS 3-phase over and under voltage, 
phase sequence and phase loss monitoring relays

• Detect when all 3 phases are present and have the
correct phase sequence (except for N versions)

• Available versions (W4) supplied between phase and
neutral

• Detect if all the 3-phase-phase or phase-neutral volt-
ages are within the set limits

• Upper and lower limits separately adjustable
• Measure on own power supply 
• Selection of measuring range by DIP-switches
• Adjustable voltage on relative scale
• Adjustable delay function (0.1 to 30 s)
• Output: 8 A SPDT relay N.E.
• For mounting on DIN-rail in accordance with 

DIN/EN 50 022 (DPB01) or plug-in module (PPB01)
• 22.5 mm Euronorm housing (DPB01) 

or 36 mm plug-in module (PPB01)
• LED indication for relay, alarm and power supply ON

Type Selection
Mounting Phase sequence Output Supply: Supply: Supply:

detection 208 to 240 VAC 380 to 415 VAC 380 to 480 VAC

DIN-rail yes SPDT DPB 01 C M23 DPB 01 C M48 W4 DPB 01 C M48
Plug-in yes SPDT PPB 01 C M23 PPB 01 C M48 W4
Plug-in yes SPDT PPB 01 C M48
DIN-rail no SPDT DPB 01 C M23 N DPB 01 C M48 N W4 DPB 01 C M48 N 
Plug-in no SPDT PPB 01 C M23 N PPB 01 C M48 N W4
Plug-in no SPDT PPB 01 C M48 N

Input
L1, L2, L3, N DPB01: Terminals L1, L2, L3, N

PPB01: Terminals 5, 6, 7, 11
Measure on own supply

Note: Connect the neutral only
if it is intrinsically at the star
centre

Measuring ranges
208 to 240 VAC 177 to 275 VL-L AC

M23 versions
380 to 415 VAC 323 to 475 VL-L AC

PPB01CM48
PPB01CM48N
D/P PB01CM48W4 
D/P PB01CM48NW4

380 to 480 VAC 323 to 550 VL-L AC
DPB01CM48
DPB01CM48N

True RMS 3-Phase, 3-Phase+N, Multi-function
Types DPB01, PPB01

Input Specifications

DPB 01 C M23
3-phase or 3-phase+neutral
line voltage monitoring relay
for phase sequence, phase
loss, over and under voltage
(separately adjustable set

points) with built-in time
delay function.
Supply ranges from 208 to
480 VAC covered by two
multivoltage relays.

DPB01 PPB01

Ranges
Upper level +2 to +22% 

of the nominal voltage
Lower level -22 to -2% 

of the nominal voltage
Note: The input voltage
must not exceed the maximum
rated voltage or drop below
the minumum rated voltage
reported above.
Hysteresis

Set points from 2 to 5% 1%
Set points from 5 to 22% 2%
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DPB01, PPB01

Mode of Operation
Connected to the 3 phases
(and neutral) DPB01 and
PPB01 operate when all 3
phases are present at the
same time, the phase
sequence is correct (not N
versions) and the phase-
phase (or phase-neutral)
voltage levels are within set
limits.

If one or more phase-phase
or phase-neutral voltages
exceeds the upper set level
or drops below the lower set
level, the red LED starts

flashing 2 Hz and the output
relay releases after the set
time period. In any case if
phase-neutral measurement
is selected both phase-
phase and phase-neutral
voltages are monitored. If
the phase sequence is
wrong or one phase is lost,
the output relay releases
immediately.
Only 200 ms delay occurs.
The failure is indicated by
the red LED flashing 5 Hz
during the alarm condition.

Example 1
(mains network monitoring)

The relay monitors over and
under voltage, phase loss
and correct phase
sequence.
In case of N versions, the
relay monitors over and
under voltage.

Example 2
(load monitoring)

The relay releases in case of
interruption of one or more
phases, when one or more
voltages drop below the
lower set level or exceed the
upper set level.

Power supply Overvoltage cat. III
Rated operational voltage (IEC 60664, IEC 60038)
through terminals:

L1, L2, L3, N (DPB01)
5, 6, 7, 11    (PPB01)

D/P PB01CM23, 208 to 240 VL-L AC ±15%
D/P PB01CM23N 45 to 65 Hz

D/P PB01CM48W4, 380 to 415 VL-L AC ±15%
D/P PB01CM48NW4, (220 to 240 VL-N AC ±15%)
PPB01CM48, PPB01CM48N 45 to 65 Hz

DPB01CM48, DPB01CM48N 380 to 480 VL-L AC ±15%
(220 to 277 VL-N AC ±15%)
45 to 65 Hz

Rated operational power
DPB01CM23x, PPB01CM23x 13 VA @ 230 ΔVAC, 50 Hz
DPB01CM48x, PPB01CM48x 13 VA @ 400 ΔVAC, 50 Hz

Supplied by L1 and L2
DPB01CM48xW4
DPB01CM48xW4 13 VA @ 400 ΔVAC, 50 Hz

Supplied by L1 and N

Supply Specifications

Power ON delay 1 s ± 0.5 s or 6 s ± 0.5 s
Reaction time

Incorrect phase sequence or
total phase loss < 200 ms
Voltage level (input signal variation from  

-20% to +20% or from 
+20% to -20% of set value)

Alarm ON delay < 200 ms (delay < 0.1 s)
Alarm OFF delay < 200 ms (delay < 0.1 s)

Accuracy (15 min warm-up time)
Temperature drift ± 1000 ppm/°C
Delay ON alarm ± 10% on set value ± 50 ms
Repeatability ± 0.5% on full-scale

Indication for
Power supply ON LED, green
Alarm ON LED, red (flashing 2 Hz 

during delay time)
Output relay ON LED, yellow

Environment
Degree of protection IP 20
Pollution degree 3 (DPB01), 2 (PPB01)
Operating temperature

@ Max. voltage, 50 Hz -20 to 60°C, R.H. < 95%
@ Max. voltage, 60 Hz -20 to 50°C, R.H. < 95%

Storage temperature -30 to 80°C, R.H. < 95%
Housing

Dimensions DPB01 22.5 x 80 x 99.5 mm
PPB01 36 x 80 x 94 mm

Weight Approx. 120 g
Screw terminals

Tightening torque Max. 0.5 Nm
according to IEC 60947

Approvals  UL, CSA 
(except for W4 versions)

CE Marking Yes
EMC Electromagnetic Compatibility

Immunity According to EN 61000-6-2
Emissions According to EN 61000-6-3

General Specifications
Output SPDT relay

Rated insulation voltage 250 VAC
Contact ratings (AgSnO2) µ

Resistive loads AC 1 8 A @ 250 VAC
DC 12 5 A @ 24 VDC

Small inductive loads AC 15 2.5 A @ 250 VAC
DC 13 2.5 A @ 24 VDC

Mechanical life ≥ 30 x 106 operations
Electrical life ≥ 105 operations

(at 8 A, 250 V, cos ϕ = 1)
Operating frequency ≤ 7200 operations/h
Dielectric strength

Dielectric voltage 2 kVAC (rms)
Rated impulse withstand volt. 4 kV (1.2/50 µs)

Output Specifications
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DPB01, PPB01

Adjust the input range set-
ting the DIP switches 3 and
4 as shown below.

Select the desired function
setting the DIP switches 1
and 2 as shown below.

To access the DIP swiches
open the grey plastic cover
as shown below

Selection of level and time
delay:

Upper knob:
Setting of lower level on rel-
ative scale.

Centre knob:
Setting of upper level on rel-
ative scale.

Lower knob:
Setting of delay on alarm
time on absolute scale (0.1
to 30 s).

Function/Range/Level and Time Delay Setting

Power ON delay
ON: 6 s ± 0.5 s
OFF: 1 s ± 0.5 s

Monitored voltage
ON: Phase-Neutral
OFF: Phase-Phase

Measuring range

SW3 ON ON OFF OFF
SW4 ON OFF ON OFF
M23 Ph-Ph 208 VAC 220 VAC 230 VAC 240 VAC
Voltage
M48 Ph-Ph 380 VAC 400 VAC 415 VAC 480 VAC
Voltage DPB01CM48,

DPB01CM48N
only

M48 Ph-N 220 VAC 230 VAC 240 VAC 277 VAC
Voltage DPB01CM48,

DPB01CM48N
only

Operation Diagrams
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Operation Diagrams (cont.)

(*) N versions don’t detect incorrect phase sequence.

DPB01, PPB01

(*)

Wiring Diagrams

DPB01 PPB01
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Dimensions

22.5

8
0

8
3

.5

99.5

6
3

28.5

DIN-rail

Note

When DPB01 or PPB01 is used  with phase indicator lamps (see examples in the following diagrams), the lamp H1 or H2
might be dimly lit when there is a phase loss in L1 or L2. This might happen if the lamps used are the typical low power indi-
cator lamps, and there are no other loads present.
This fact can be avoided by using W4 models. Note that the neutral must be always connected to the device.

DPB01 PPB01

36

8
0

94

28.5

6
3

90

Plug-in

DPB01, PPB01
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COMBINATION SWITCHED
SOCKET OUTLETS
The Clipsal range of three phase

combinations includes two module units
and one-piece cover models.

All internal phase connections
between switches and sockets are
factory wired.

The 4 and 5 pin, 10 and 20A one-
piece cover models have integral wiring
between the switch and socket outlet.
Installation time is reduced by not having
to check factory wire terminations.
There is also no likelihood of wires falling
out during installation.

Combination sockets feature a clear
dustproof and hoseproof flap with a
snap catch latch. Both the superseded
non IP56 plain plugs and the current
IP66 retention ring plugs can be
accommodated. 250V, 110V and extra
low voltage two module combinations
are also available.

Earth and neutral connectors
accommodating
3 x 6mm2 cables are
supplied with 500V
models.

Catalogue No. of I the Ui/Ue.
Number swit. poles (A) (V)

56C210 1 10 250
56C215/32 1 15 32
56C3/110 1 10 110
56C310RP 1 10 250
56C310 1 10 250
56C310HD 1 10 250
56C310L 1 10 250
56C315 1 15 250
56C315HD 1 15 250
56C320 1 20 250
56C332 1 32 250
56C310D 2 10 250
56C315D 2 15 250
56C410 3 10 500
56C416K 3 16 500

56C420 3 20 500
56C432 3 32 500
56C440 3 40 500
56C450 3 50 500
56C510 3 10 500
56C520 3 20 500
56C532 3 32 500
56C540 3 40 500
56C550 3 50 500
56C610 3 10 500

20 cont
56C710 3 10 500

20 cont
56C720 3 20 500

20 cont

      56CV420 56C532     56C310

Catalogue No. of I the Ui/Ue. I
Number swit. poles (A) (V)

56CV310 1 10 250
56CV310HD 1 10 250
56CV315 1 15 250
56CV315HD 1 15 250
56CV410 3 10 500
56CV416K 3 16 500

56CV420 3 20 500
56CV432 3 32 500
56CV440 3 40 500
56CV450 3 50 500
56CV510 3 10 500
56CV520 3 20 500
56CV532 3 32 500
56CV540 3 40 500
56CV550 3 50 500
56CV610 3 10 500

20 cont
56CV710 3 10 500

20 cont
56CV720 3 20 500

20 cont

•

•

•

•

•

•

•

With Neon - add N to Catalogue
Number - e.g. 56C410 becomes
56C410N.
Less Enclosure - add LE to Cata-
logue Number e.g. 56C410 becomes
56C410LE.
Versions with key operated switches
available to special order.
Internal interlock facility available on
three phase, one piece cover
combinations - add I to Catalogue
Number e.g. 56CV410 becomes
56CVI410.
Resistant Orange - add RO to
Catalogue Number e.g. 56CV410
becomes 56CV410RO.
Resistant White - add RW to
Catalogue Number e.g. 56C410
becomes 56C410RW.
Two piece versions available in
Chemical Grey. Chemical Grey -
add CG to Catalogue Number e.g.
56C410 becomes 56C410CG.

56C520(CG) 56C520(RO)

Options available
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REAR MECHANISMS REAR MECHANISMS REAR MECHANISMS IS PRESSURE PLATE TYPE
CONDUCTOR TERMINATION

ARE NOT IDENTIFIED
SWITCH TERMINALS

BACKWIRED
SWITCH IS

101

FRONT MOUNTING ENCLOSURE SIDE COMPLETE FRONT COMPLETE

ENTRIES
CONDUIT
2 x M25

ENTRY
CONDUIT
1 x M32

CUT-OUT

CUT-OUT

1 x M32

1 x M25

50

56C332

AA

40

50

140

75

5555

165

63

31

104

198 204

56C532
56C54056C440

56C432

E

L2

E

L3 L1

L2

E

L3 L1

N

N A

L3 L3

L2L2

L1L1

22

21

30

REAR MECHANISMS

104

SIDE COMPLETE

L3 L1

E

L2

56C450

30

21

22

63

REAR MECHANISMS

L3

L2

L1

FRONT COMPLETE

101

56C550

CONDUIT
ENTRIES

2 x M25

ENTRY

198

CONDUIT
1 x M32

L2

L1

L3

204

FRONT MOUNTING ENCLOSURE

40

165140

5555

75

CUT-OUT

50

1 x M25

1 x M32
CUT-OUT

50

21

L3

E

L1

L2

IS PLAIN SCREW TYPE
CONDUCTOR TERMINATION

ARE NOT IDENTIFIED
SWITCH TERMINALS

BACKWIRED
SWITCH IS

N

E

L2

L3

E

L1

L2

L3

E

L1
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Switched Socket Outlets are often referred to as GPOs 
(General Purpose Outlets), Powerpoints or Power 
Outlets. So that there is no confusion, the description 
‘Switched Socket Outlets’ will be used throughout this 
brochure. Single and Twin Socket Outlets are available 
in 2000 Series in horizontal and vertical formats.

Catalogue Numbers will vary depending on the number 
of sockets and whether the product is horizontally or 
vertically mounted.

2 0 1 5 VThis number indicates the number of switched sockets included in 
the product. The plate size remains the same for both single and twin 
switched socket outlets, only the number of switches and sockets vary.

The letter ‘V’ indicates that the product is vertically mounted. 
Where there is no letter ‘V’, the product is horizontally mounted.

Special Features and Options

2000 Series Switched Socket Outlets may also be 
ordered with special features, including an extra 
switch mechanism, safety shutters, neons, double 
pole switched versions, deep plate format products 
and more. Please see the main part of the brochure 
for Combination (Page 30) and Automatic (Page 28) 
versions with special features.

Ordering Colours

When ordering Switched Socket Outlets, colour 
variations also have to be taken into consideration, as 
the Catalogue Number will change depending on the 
colour of the product. Each colour has its own ‘code’, 
for example, the code for White Electric is ‘WE’ and 
the code for Cream is ‘CM’. The Catalogue Number for 
a 2000 Series Twin Switched Socket Outlet in White 
Electric is 2025,WE.

Refer to ‘2000 Series Colours’ on page 12 for 
colour options and their corresponding codes.

 HOW TO ORDER SWITCHED
 SOCKET OUTLETS

Please note: Single Automatically Switched Socket 
Outlets are also available (Catalogue Number 2010 
- Page 28).

Single Horizontal

2015

Single Vertical

2015V

Twin Horizontal

2025

Twin Vertical

2025V
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No other range of switched sockets matches the versatility of the 2000 Series Combination Switched Sockets. The 
twin combination switched sockets are not only the most popular products in the 2000 Series, but in the entire Clipsal 
product range.

Available in 10A, 15A and 20A ratings, in vertical and horizontal formats, they also come with a number of options such 
as neons, extra switches and safety shutters to offer a level of fl exibility that meets the needs of almost every domestic 
and commercial application. All terminal screws face the same direction and are backed off for simple cable insertion. 
Socket terminal bores are 5.5mm.

Combinations are manufactured in accordance with AS/NZ 3100, AS/NZ 3112, AS/NZ 3133 and other relevant Australian 
and New Zealand Standards, and comply with all relevant Wiring Rules and Electrical Supply Authorities requirements.

Double Pole Switched Socket Outlets
The safety features of double pole switched socket outlets has seen them become an important range of electrical 
accessories over the last few years. 2000 Series Double Pole Switched Socket Outlets enable marine craft, caravan 
and mobile home manufacturers to install double pole switched sockets in their boats, vans and homes to offer a high 
level of safety, with the stylish good looks that the 2000 Series brings to other homes.

STANDARD SIZE SINGLE SWITCHED SOCKET OUTLETS - HORIZONTALLY MOUNTED

Cat. No. Length Width Depth Mounting Centres

J

K

L

M

A

B

C

I

G

H

F

D

E

2015, 2015S, 2015N, 
2015D, 2015L, 2015/15,  
2015/15N, 2015/20, 
2015N20, 2015D20, 
2015DN20, 2015X, 2015XN, 
2015XX, 2015XXN

116mm 76mm 28mm 84mm apart

2015SM, 2015XSM 116mm 76mm 30mm 84mm apart

2015 A Single Switched Socket Outlet, 250V/10A.

2015S A Single Switched Socket Outlet, 250V/10A, with safety shutter.

2015N B Single Switched Socket Outlet, 250V/10A, with safety shutter and neon.

2015D A Single Switched Socket Outlet, 250V/10A, double pole.

2015L C Single Switched Socket Outlet, 250V/10A, with round earth pin for lighting.

2015/15 D Single Switched Socket Outlet, 250V/15A.

2015/15N E Single Switched Socket Outlet, 250V/15A, with safety shutter and neon.

2015/20 F Single Switched Socket Outlet, 250V/20A.

2015N20 G Single Switched Socket Outlet, 250V/20A, with neon.

2015D20 F Single Switched Socket Outlet, 250V/20A, double pole.

2015DN20 G
Single Switched Socket Outlet, 250V/20A, double pole with neon and
safety shutter.

2015X H Single Switched Socket Outlet, 250V/10A, with removable extra switch.

2015XN I
Single Switched Socket Outlet, 250V/10A, with safety shutter, neon and 
removable extra switch.

2015XX J Single Switched Socket Outlet, 250V/10A, with 2 removable extra switches.

2015XXN K
Single Switched Socket Outlet, 250V/10A, safety shutter, neon and 2 
removable extra switches.

2015SM L Single Switched Socket Outlet, 250V/10A, with surface mounting kit.

2015XSM M
Single Switched Socket Outlet, 250V/10A, with surface mounting kit and 
extra switch.

All models accommodate 4 x 2.5mm² cables and have a base projection of 25mm.
30 Series Switch Terminals on the 2015/20 and 2015X series accommodate 3 x 2.5mm² cables.

* Refer to Page 53 for mounting templates.

 COMBINATION SWITCHED
 SOCKET OUTLETS
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 SURFACE MOUNTED SWITCHED
 SOCKET OUTLETS & ACCESSORIES

2000 Series Surface Mounted Switched Socket Outlets and accessories are innovative products that allow extra wiring 
room for single and double powerpoints. These understated products take up very little wall space, resulting in a much 
safer installation and a product that is aesthetically pleasing. 2000 Series Surface Mounted Switched Socket Outlets 
and accessories are perfect for situations where wiring room is limited.

Surface Mounting Kit (2000SMK)

This kit enables you to surface mount standard size 2000 Series gridplates. Included in the kit is a 2449ASD Surface 
Mounting Spacer Flange and a 2000SM Deep Surround. These items are also available separately.

Surface Mounting Flange (2449ASD)

A 2000 Series Surface Mounting Flange (2000SM) for 2000 Series accessories is available.

Surface Mounting Block (449A)

The 449A Mounting Block is designed to accept all standard pattern 2000 Series grid assemblies. This product is ideal 
for use where a 2000 Series installation is required with surface wiring. The 449A has six mounting screw positions 
and twelve combined cable/conduit cut-outs.

SURFACE MOUNTED SWITCHED SOCKET OUTLETS

Cat. No. Length Width Depth Mounting Centres

A

B

C

D

All Products 116mm 76mm 30mm 84mm apart

2015SM A
Single Switched Socket Outlet, 250V/10A - standard pattern surface 
mounted single combination switched socket with deep type curved sided 
surround.

2015XASM B
Single Switched Socket Outlet, 250V/10A - standard pattern surface 
mounted single combination switched socket with deep type curved sided 
surround, with removable extra switch.

2025SM C
Twin Switched Socket Outlet, 250V/10A - standard pattern surface mounted 
double combination switched socket with deep type curved sided surround.

2025XASM D
Twin Switched Socket Outlet, 250V/10A - standard pattern surface 
mounted double combination switched socket with deep type curved 
sided surround, with removable extra switch.

SURFACE MOUNTED ACCESSORIES

Cat. No. Length Width Depth Mounting Centres

B

C

D

A

2000SMK 118mm 78mm 27mm 84mm apart

2449ASD 114mm 69mm 14mm 84mm apart

449A 122mm 80mm 34mm 84mm apart

2000SM 116mm 76mm 26mm N/A

2000SMK A
Surface Mounting Kit for 2000 Series grid assemblies. Incorporates 
2449ASD Surface Mounting Spacer Flange and 2000SM Deep Surround.

2449ASD B
Mounting Flange for 2000 Series accessories, six mounting positions (for 
use with 2000SM Deep Surround).

449A C
Surface Mounting Block for 2000 Series, six mounting positions and 
twelve combined cable/conduit cut-outs.

2000SM D Surface Mounting Deep Surround, standard pattern, curved sided.

* Refer to Page 53 for mounting templates.
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STANDARD SIZE TWIN SWITCHED SOCKET OUTLETS - HORIZONTALLY MOUNTED

Cat. No. Length Width Depth Mounting Centres

A

B

C

D

F

G

H

E

2025, 2025S, 2025N,
2025L, 2025XA,
2025XAN, 2025FO

116mm 76mm 28mm 84mm apart

2025QC 116mm 76mm 31mm 84mm apart

2025SM 116mm 76mm 30mm 84mm apart

2025V3/30PF 290mm 116mm 13mm See template

2025 A Twin Switched Socket Outlet, 250V/10A.

2025S A Twin Switched Socket Outlet, 250V/10A, with safety shutters.

2025N B Twin Switched Socket Outlet, 250V/10A, with safety shutters and neons.

2025L C Twin Switched Socket Outlet, 250V/10A, with round earth pin.

2025QC A Twin Switched Socket Outlet, 250V/10A, Quick Connect.

2025FO D
Twin Switched Socket Outlet, 250V/10A, printed with ‘NOT PROTECTED 
BY SAFETY SWITCH. FRIDGE/FREEZER ONLY’.

2025V3/30PF E
“Powertainment™” Six Socket Outlets, F-Type Pay TV Outlet in 2000/4 
Surround, 250V/10A.

2025XA F Twin Switched Socket Outlet, 250V/10A, with removable extra switch.

2025XAN G
Twin Switched Socket Outlet, 250V/10A with safety shutters, neons and
removable extra switch.

2025SM H Twin Switched Socket Outlet, 250V/10A, with surface mounting kit.

2025XAS F
Twin Switched Socket Outlet, 250V/10A, with removable extra switch 
and safety shutters.

All models accommodate 4 x 2.5mm² cables. 30 Series Switch Terminals accommodate 3 x 2.5mm² on the 2025XA and 2025XAN. All models have a base 
projection of 13mm, except for 2025QC which has a base projection of 14mm.

* Refer to Page 53 for mounting templates.
* Refer to Page 62 for more information on “Powertainment™”.

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 73 of 405



51

SC
HE

M
AT

IC
 W

IR
IN

G 
DI

AG
RA

M
S

 SCHEMATIC WIRING DIAGRAMS

No Voltage Relay Switched Sockets

2015X15RZ

Automatic Socket

2010

Standard Pattern Mounting,
Single Gang

2015V2015V2015
2015/2

Switched Socket with
One Extra Switch

2015VX2015VX2015X

Switched Socket with
Two Extra Switches

2015VXX2015VXX2015XX
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Standard Pattern Mounting
Twin Combination

2025 2025V

Twin Switched Sockets
with Extra Switch

2025XA 2025VXA

Earth Leakage Protected
Twin Switched Sockets

2025RC
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SURFACE SOCKET OUTLETS
Clipsal Surface Socket Outlets

range in size from 250V 10A to 500V
50A.

All sockets feature hoseproof and
dust resistant flaps with automatic snap
catch latches. The transparent flap
enables instant visual inspection of
socket condition and pin configuration.

The full range of sockets accommo-
date both the superseded IP56 plain
plugs and the current IP66 retention ring
plugs in order to rationalise the number
of variations required.

Earth and neutral connectors
accommodating 3 x 6mm2 cable are
supplied with all 500V models.

Terminal housings are moulded in
tough polyester to minimise damage.

Options available
  • Less Enclosure - add LE to

Catalogue Number e.g. 56SO410
becomes 56SO410LE.

  • Resistant Orange - add RO to
Catalogue Number e.g. 56SO410
becomes 56SO410RO.

  • Resistant White - add RW to
Catalogue Number e.g. 56SO310
becomes 56SO310RW.

Note: 56 Series 250V and extra low
voltage sockets effectively accommo-
date Clipsal 439 Series Plug Tops. The
IP56 Rating is ensured when the 437PR
Coupling Ring is used in conjunction with
the Clipsal 439 Plug Top. Alternatively,
the Clipsal 56P or 56PA Plugs will also
ensure the IP66 integrity.

250V & Extra Low
Voltage Sockets

500V 3 Phase Sockets

Catalogue Ithe Ui Number of Cond. Term in mm2 IP O/A * Dims. Material Plug Matching Plug Socket
Number (A) (V) Sockets Min. Max/cont. Rating (H) x (W) x (D) Straight Angled  Config.

56SO210 10 250 2 Parallel Flat 1.5 16 66 107x101x80 56P210 D
56SO215/32 15 32 2 Pin Polarised 1.5 6 66 107x101x80 56P215/32 E
56SO3/110 10 110 2 Round & Flat Earth 1.5 6 66 107x101x80 56P3/110 J
56SO310RP 10 250 3 Round 1.5 6 66 107x101x80 56P310RP G
56SO310 10 250 3 Flat 1.5 6 66 107x101x80 56P310 A
56SO315 15 250 3 Flat 1.5 6 66 107x101x80 56P315 B
56SO310A 10 250 3 Flat auto-switched D/P 1.5 10 66 107x101x80 56P310 A
56SO315A 15 250 3 Flat auto-switched D/P 1.5 10 66 107x101x80 56P315 B
56SO310L 10 250 2 Flat & Round Earth 1.5 6 66 107x101x80 56P310L C
56SO320 20 250 3 Round 2.5 6 66 107x101x104 56P320 56PA320 H
56SO320F 20 250 3 Flat Pins 2.5 6 66 107x101x80 56P320F - F
56SO332 32 250 3 Round 6 16 66 107x101x104 56P332 56PA332 I
56SO410 10 500 4 Round 1.5 6 66 107x101x104 56P410 56PA410 K
56SO416K 16 500 4 Round 1.5 6 66 107x101x104 56P416K 56PA416K M

(unique key configuration)
56SO420 20 500 4 Round 2.5 6 66 107x101x104 56P420 56PA420 L
56SO432 32 500 4 Round 4 16 66 107x101x104 56P432 56PA432 N
56SO440 40 500 4 Round 6 16 66 107x101x104 56P440 56PA440 O
56SO450 50 500 4 Round 10 16** 66 107x101x104 56P450 56PA450 P
56SO510 10 500 5 Round 1.5 6 66 107x101x104 56P510 56PA510 Q
56SO520 20 500 5 Round 2.5 6 66 107x101x104 56P520 56PA520 R
56SO532 32 500 5 Round 4 16 66 107x101x104 56P532 56PA532 S
56SO540 40 500 5 Round 6 16 66 107x101x104 56P540 56PA540 T
56SO550 50 500 5 Round 10 16** 66 107x101x104 56P550 56PA550 U
56SO610 10 500 4 Round Power 1.5 6/2.5 66 107x101x104 56P610 56PA610 V

2 Round Control
56SO710 10 500 5 Round Power 1.5 6/2.5 66 107x101x104 56P710 56PA710 W

2 Round Control
56SO720 20 500 5 Round Power 2.5 6/2.5 66 107x101x104 56P720 56PA720 X

2 Round Control

** - L1, L2, L3 Cable Size Max. 25 mm2

Ithe - Conventional Enclosed Thermal Current
Ui - Insulation Voltage
* Refer rear of Catalogue for further
  details.

56SO420
56SO310

Refer to page 45 for explanation of
socket configuration.
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MAKING MODERN LIVING POSSIBLE

OOperating Instructions
VLT® Soft Starter - MCD 500
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1 Safety

1.1 Safety

When reading this manual you will come across different
symbols that require special attention. The symbols used
are the following:

NNOTE
Indicates something to be noted by the reader

CAUTION
Indicates a general warning

WARNING
Indicates a high voltage warning

The examples and diagrams in this manual are included
solely for illustrative purposes. The information contained
in this manual is subject to change at any time and
without prior notice. In no event will responsibility or
liability be accepted for direct, indirect or consequential
damages resulting from the use or application of this
equipment.

NOTE
Before changing any parameter settings, ensure that the
current parameter set is saved to an internal file. Refer to
MCD 500 Operating Instructions, MG.17.KX.YY, for more
information.

WARNING
WARNING - ELECTRICAL SHOCK HAZARD
MCD 500 soft starters contain dangerous voltages when
connected to mains voltage. Only a competent electrician
should carry out the electrical installation. Improper instal-
lation of the motor or the soft starter may cause
equipment failure, serious injury or death. Follow this
manual and local electrical safety codes.
Models MCD5-0360C - MCD5-1600C: The bus bar and
heatsink are live while the unit is operating (starting,
running or stopping). If the starter is installed without a
main contactor, the bus bar and heatsink are live
whenever mains voltage is connected (including when the
starter is ready or tripped).

WARNING
Disconnect the soft starter from mains voltage before
carrying out repair work.
It is the responsibility of the user or person installing the
soft starter to provide proper grounding and branch circuit
protection according to local electrical safety codes.
Do not connect power factor correction capacitors to the
output of MCD 500 soft starters. If static power factor
correction is employed, it must be connected to the supply
side of the soft starter.
MCD5-0021B - MCD5-0105B: After transportation,
mechanical shock or rough handling there is possibility
that the bypass contactor may have latched into the on
state. To prevent the possibility of the motor starting
immediately, on first commissioning or operation after
transportation, always ensure that the control supply is
applied before the power, so that the contactor state is
initialised.

WARNING
Safety of Personnel
The soft starter is not a safety device and does not provide
electrical isolation or disconnection from the supply.

• If isolation is required, the soft starter must be
installed with a main contactor

• The start and stop functions of the soft starter
must not be relied upon for personnel safety. A
motor may start or stop unexpectedly if faults
occur in the mains supply, the motor connection,
or the electronics of the soft starter.

To provide machine or personnel safety, the isolation
device must be controlled through an external safety
system.

In Auto On mode, the motor can be stopped using digital
or bus commands while the soft starter is connected to
mains.

CAUTION
These stop functions are not sufficient to avoid unintended
start.
A motor that has been stopped may start if faults occur in
the electronics of the soft starter, or a temporary fault in
the supply mains or the motor connection ceases.

CAUTION
Use the auto-start feature with caution. Read all the notes
related to auto-start before operation.

Safety MCD 500 Operating Instruction
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Equipment containing electrical
components may not be disposed of
together with domestic waste.
It must be collected separately as
electrical and electronic waste
according to local and currently valid
legislation.

Table 1.1

Safety MCD 500 Operating Instruction
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2 Introduction

The MCD 500 is an advanced digital soft start solution for
motors from 7 kW to 800 kW. MCD 500 soft starters
provide a complete range of motor and system protection
features and have been designed for reliable performance
in the most demanding installation situations.

2.1.1 Feature List 

MModels for all connection requirements

• 21 A to 1600 A (in-line connection)

• In-line or inside delta connection

• Internally bypassed up to 215 A

• Mains voltage: 200 - 525 VAC or 380 - 690 VAC

• Control voltage: 24 VAC/VDC, 110 - 120 VAC or
220 - 240 VAC

User-friendly LCP

• Loggings

• Real-time graphs

• SCR conduction bar graph

Tools

• Application setups

• Date and time stamped event log with 99 entries

• 8 most recent trips

• Counters

• Protection simulation

• Output signal simulation

Inputs and Outputs

• Local or remote control input options
(3 x fixed 1 x programmable)

• Relay outputs (3 x programmable)

• Analog programmable output

• 24 VDC 200 mA supply output

Start and run modes

• AAC - Adaptive Acceleration Control

• Constant current

• Current ramp

• Kickstart

• Jog

• Emergency run operation

Stop modes

• AAC - Adaptive Acceleration Control

• Timed voltage ramp soft stop

• DC brake

• Soft brake

• Emergency stop

Other features

• Auto start/stop timer

• Second order thermal model

• Battery backup of clock and thermal model

• Optional DeviceNet, Modbus or Profibus
communication modules

Comprehensive protection

• Wiring/Connection/Supply

- Motor connection

- Phase sequence

- Power loss

- Individual phase loss

- Mains frequency

• Current

- Excess start time

- Current imbalance

- Undercurrent

- Instantaneous overcurrent

• Thermal

- Motor thermistor

- Motor overload

- Bypass relay overload

- Heatsink temperature

• Communication

- Network comms

- Starter comms

• External

- Input trip

• Starter

- Individual shorted SCR

- Battery/Clock

Introduction MCD 500 Operating Instruction
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2.1.2 Type Code

MCD 5 - - - -

Current rating
0021 = 21 A, AC53b 3-30:330
0037 = 37 A, AC53b 3-30:330
0043 = 43 A, AC53b 3-30:330
0053 = 53 A, AC53b 3-30:330

0068 = 68 A, AC53b 3-30:570
0084 = 84 A, AC53b 3-30:570
0089 = 89 A, AC53b 3-30:570

0105 = 105 A, AC53b 3-30:570
0131 = 131 A, AC53b 3-30:570
0141 = 141 A, AC53b 3-30:570
0195 = 195 A, AC53b 3-30:570
0215 = 215 A, AC53b 3-30:570

0245 = 245 A, AC53a 3-30:50-6 
0360 = 360 A, AC53a 3-30:50-6 
0380 = 380 A, AC53a 3-30:50-6 
0428 = 428 A, AC53a 3-30:50-6 
0595 = 595 A, AC53a 3-30:50-6 
0619 = 619 A, AC53a 3-30:50-6 

0790 = 790 A, AC53a 3-30:50-6 
0927 = 927 A,AC53a 3-30:50-6 

1200 = 1200 A, AC53a 3-30:50-6 
1410 = 1410 A, AC53a 3-30:50-6 
1600 = 1600 A, AC53a 3-30:50-6 

Mains voltage
T5 = 200 - 525 VAC
T7 = 380 - 690 VAC

IP rating
00 = IP00
20 = IP20

Control voltage
CV1 = 24 VAC/VDC

CV2 = 110-120 VAC or 220-240 VAC

B = Bypassed
C = Non-bypassed

Frame size
G1 = 0021 ~ 0105 A
G2 = 0131 ~ 0215 A

G3 = 0245 A
G4 = 0360 A ~ 0927 A
G5 = 1200 A ~ 1600 A

Not used

= Not selectable

17
7H

A
38

2.
11

IIllustration 2.1
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3 Installation

3.1 Mechanical Installation

Illustration 3.1

1 MCD5-0021B - MCD5-0245C: Allow 100 mm (3.94 inches) between soft starters.
MCD5-0360C - MCD5-1600C: Allow 200 mm (7.88 inches) between soft starters.

2 MCD5-0021B - MCD5-0215B: Allow 50 mm (1.97 inches) between the soft starter and solid surfaces.
MCD5-0245C: Allow 100 mm (3.94 inches) between the soft starter and solid surfaces.
MCD5-0360C - MCD5-1600C: Allow 200 mm (7.88 inches) between the soft starter and solid surfaces.

3 The soft starter may be mounted on its side. Derate the soft starter's rated current by 15%.

4 Soft starters may be mounted side by side with clearance of 50 mm (1.97 inches) on both sides.

Table 3.1

Installation MCD 500 Operating Instruction
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3.2 Dimensions and Weights

17
7H

A
51

4.
10

IIllustration 3.2

Model A mm
(inches)

B mm
(inches)

C mm
(inches)

D mm
(inches)

E mm
(inches)

Weight kg
(lbs)

MCD5-0021B

295
  (11.6)    

  278
(10.9)

 150
(5.9)

 124
(4.9)

 183
(7.2)

4.2
(9.3)  

MCD5-0037B
MCD5-0043B
MCD5-0053B
MCD5-0068B

213
(8.14)

4.5
(9.9)

MCD5-0084B
4.9

(10.8)  
MCD5-0089B
MCD5-0105B

MCD5-0131B
  438

(17.2)  
  380

(15.0)  
  275

(10.8)  
 248

(9.8)  
 250

(9.8)  
  14.9

(32.8)  
MCD5-0141B
MCD5-0195B
MCD5-0215B

MCD5-0245C 460
(18.1)

400
(15.0)

390
(15.4)

320
(12.6)

279
(11.0)

23.9
(52.7)

MCD5-0360C

 689
(27.1)

  522
(20.5)

 430
(16.9)

320
(12.6)

300.2
(11.8)

35
(77.2)  

MCD5-0380C
MCD5-0428C
MCD5-0595C

  45
(99.2)  

MCD5-0619C
MCD5-0790C
MCD5-0927C

MCD5-1200C
856

(33.7)  
727

(28.6)  
585

(23.0)  
500

(19.7)  
364

(14.3)  
120

(264.6)  
MCD5-1410C
MCD5-1600C

Table 3.2
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4 Electrical Installation

4.1 Electrical Installation

4.1.1 Control Wiring

The soft starter can be controlled in three ways

•• using the buttons on the LCP

• via remote inputs

• via a serial communication link

The MCD 500 will always respond to a local start or stop
command (via the [Hand On] and [Off] buttons on the
LCP). Pressing the [Auto On] button selects remote control
(the MCD 500 will accept commands from the remote
inputs). In remote mode, the Auto On LED will be on. In
local mode, the Hand On LED will be on if the MCD 500 is
starting or running and the Off LED will be on if the MCD
500 is stopped or stopping.

4.1.2 Control Terminals

Control terminations use 2.5 mm2 plug-in terminal blocks.
Different models require control voltage to different
terminals:

CV1 (24 VAC/VDC): A5, A6

CV2 (110 - 120 VAC): A5, A6

CV2 (220 - 240 VAC): A4, A6

Illustration 4.1

NOTE
Do not short terminals 05, 06 without using a thermistor.

All control terminals and relay terminals comply with SELV
(Protective Extra Low Voltage). This protection does not
apply to grounded Delta leg above 400 V.

To maintain SELV, all connections made to the control
terminals must be PELV (eg. thermistor must be reinforced/
double insulated from motor).

NOTE
SELV offers protection by way of extra low voltage.
Protection against electric shock is ensured when the
electrical supply is of the SELV type and the installation is
made as described in local/national regulations on SELV
supplies.

NOTE
Galvanic (ensured) isolation is obtained by fulfilling
requirements for higher isolation and by providing the
relevant creepages/clearance distances. These requirements
are described in the IEC61140 standard.
The components that make up the electrical isolation also
comply with the requirements for higher isolation and the
relevant test as described in IEC61140.

4.1.3 Remote Inputs

The MCD 500 has three fixed inputs for remote control.
These inputs should be controlled by contacts rated for
low voltage, low current operation (gold flash or similar).

17
7H

A
50

4.
10

Start/stop

Reset

Start

Stop

Reset

Start

Stop

Reset

15

16

17

18

25

18

15

16

17

18

25

18

15

16

17

18

25

18

2 31

Illustration 4.2

1 Two-wire control

2 Three-wire control

3 Four-wire control

Table 4.1

The reset input can be normally open or normally closed.
Use 3-8 Remote Reset Logic to select the configuration.

CAUTION
Do not apply voltage to the control input terminals. These
are active 24 VDC inputs and must be controlled with
potential free contacts.
Cables to the control inputs must be segregated from
mains voltage and motor cabling

Electrical Installation MCD 500 Operating Instruction

MG17K402 - VLT® is a registered Danfoss trademark 11

4 4

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 93 of 405



4.1.4 Serial Communication

Serial communication is always enabled in local control
mode, and can be enabled or disabled in remote control
mode (see 3-2 Comms in Remote).

4.1.5 Earth Terminal

Earth terminals are located at the back of the soft starter.

•• MCD5-0021B - MCD5-0105B have one terminal, on the input side.

• MCD5-0131B - MCD5-1600C have two terminals, one on the input side and one on the output side.

4.1.6 Power Terminations

Use only copper stranded or solid conductors, rated for 75° C.

NOTE
Some units are aluminium bus bars. When connecting power terminations, we recommend cleaning the surface contact
area thoroughly (using an emery or stainless steel brush) and using an appropriate jointing compound to prevent corrosion.

MCD5-0021B - MCD5-0105B MCD5-0131B MCD5-0141B - MCD5-0215B

Table 4.2

MCD5-0245C MCD5-0360C - MCD50927C MCD5-1200C - MCD5-1600C

Table 4.3

Electrical Installation MCD 500 Operating Instruction
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The bus bars on models MCD5-0360C - MCD5-1600C can be adjusted for top or bottom input and output as required. For
step-by-step instructions on adjusting the bus bars, refer to the supplied insert.

17
7H

A
54

2.
11

IIllustration 4.3

I/O Input/Output

I Input

O Output

Table 4.4

4.2 Motor Connection

MCD 500 soft starters can be connected to the motor in-
line or inside delta (also called three-wire and six-wire
connection). The MCD 500 will automatically detect the
motor connection and perform the necessary calculations
internally, so it is only necessary to program the motor full
load current (1-1 Motor FLC).

NOTE
For personnel safety, the power terminals on models up to
MCD5-0105B are protected by snap-off tabs. When using
large cables, it may be necessary to break off these tabs.
Models which are internally bypassed do not require an
external bypass contactor.

4.2.1 Testing the Installation

The MCD 500 can be connected to a small motor for
testing. During this test, the soft starter's control input and
relay output protection settings can be tested. This test
mode is not suitable for testing soft starting or soft
stopping performance.

The minimum motor FLC for test purposes is 2% of the
soft starter's minimum FLC (see 4.4 Minimum and Maximum
Current Settings).

NOTE
When testing the soft starter with a small motor, set 1-1
Motor FLC to the minimum allowable value.

Electrical Installation MCD 500 Operating Instruction
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4.2.2 In-line Installation

4.2.2.1 In-line Installation, Internally
Bypassed

17
7H

A
43

0.
11

M
3

6/T3

2/T1

5/L3

3/L2

1/L1

13

14

4/T2

E

KM1

KM1 F1

IIllustration 4.4

KM1 Main contactor (optional)

F1 Fuses (optional)

Table 4.5

4.2.2.2 In-line Installation, Non-bypassed

17
7H

A
42

9.
11

6/T3

2/T1

5/L3

3/L2

1/L1

13

14

4/T2

E

KM1

KM1 F1

M
3

Illustration 4.5

KM1 Main contactor (optional)

F1 Fuses (optional)

Table 4.6

4.2.2.3 In-line Installation, Externally
Bypassed

Non-bypassed models have dedicated bypass terminals,
which allow the soft starter to continue providing
protection and monitoring functions even when bypassed
via external contactor. The bypass contactor must be
connected to the bypass terminals and controlled by a

programmable output configured to Run (see parameters
4.1 thorugh 4.9).

NOTE
The bypass terminals on MCD5-0245C are T1B, T2B, T3B.
The bypass terminals on MCD5-0360C ~ MCD5-1600C are
L1B, L2B, L3B.

NOTE
The fuses can be installed on the input side if required.
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7H

A6
17

.10

M
3

F1

6/T3

2/T1

5/L3

3/L2

1/L1

13

14

4/T2

E

KM1

KM1

T1B

T2B

T3B

KM2

34

33

KM2

Illustration 4.6 MCD5-0245C

KM1 Main contactor

KM2 Bypass contactor (external)

F1 Semiconductor fuses (optional)

Table 4.7
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17
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43
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F1

6/T3

2/T1

5/L3

3/L2

1/L1

13
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4/T2
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KM1

KM1

L1B

L2B

L3B

KM2

34

33

KM2

IIllustration 4.7 MCD5-0360C ~ MCD5-1600C

KM1 Main contactor

KM2 Bypass contactor (external)

F1 Semiconductor fuses (optional)

Table 4.8

4.2.3 Inside Delta Installation

CAUTION
When connecting the MCD 500 in inside delta configu-
ration, always install a main contactor or shunt trip circuit
breaker.

NOTE
When connecting in inside delta, enter the motor full load
current (FLC) for 1-1 Motor FLC. MCD 500 software
calculates inside delta currents from this. 15-7 Motor
Connection is set to Auto detect as default and can be set
to force the soft starter inside delta or in-line.

4.2.3.1 Inside Delta Installation, Internally
Bypassed

Illustration 4.8

KM1 Main contactor

F1 Fuses (optional)

Table 4.9

4.2.3.2 Inside Delta Installation, Non-
bypassed
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2/T1

5/L3

3/L2

1/L1
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U1(1) U2(4)

V1(2) V2(5)

W1(3) W2(6)L2B

L1B

L3B

E

Illustration 4.9

KM1 Main contactor

F1 Fuses (optional)

Table 4.10

4.2.3.3 Inside Delta Installation, Externally
Bypassed

Non-bypassed models have dedicated bypass terminals,
which allow the MCD 500 to continue providing protection
and monitoring functions even when bypassed via an
external bypass contactor. The bypass relay must be
connected to the bypass terminals and controlled by a
programmable output configured to Run (see parameters
4-1 through 4-9).
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NNOTE
The bypass terminals on MCD5-0245C are T1B, T2B, T3B.
The bypass terminals on MCD5-0360C - MCD5-1600C are
L1B, L2B, L3B.
The fuses can be installed on the input side if required.
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F1

Illustration 4.10 MCD5-0245C

KM1 Main contactor

KM2 Bypass contactor (external)

F1 Semicondutcor fuses (optional)

Table 4.11
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V1(2) V2(5)
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L3B

KM2

34
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KM2

Illustration 4.11 MCD5-0360C ~ MCD5-1600C

KM1 Main contactor

KM2 Bypass contactor (external)

F1 Semiconductor fuses (optional)

Table 4.12

4.3 Current Ratings

Contact your local supplier for ratings under operating
conditions not covered by these ratings charts.

All ratings are calculated at altitude of 1000 metres and
ambient temperature of 40° C.
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4.3.1 In-line Connection (Bypassed)

NNOTE
Models MCD5-0021B - MCD5-0215B are internally bypassed. Models MCD5-0245C - MCD5-1600C require an external bypass
contactor.

 AAC-53b
3-30:330

AC-53b
4-20:340

AC-53b
4.5-30:330

MCD5-0021B 21 A 17 A 15 A

MCD5-0037B 37 A 31 A 26 A

MCD5-0043B 43 A 37 A 30 A

MCD5-0053B 53 A 46 A 37 A

 AAC-53b
3-30:570

AC-53b
4-20:580

AC-53b
4.5-30:570

MCD5-0068B 68 A 55 A 47 A

MCD5-0084B 84 A 69 A 58 A

MCD5-0089B 89 A 74 A 61 A

MCD5-0105B 105 A 95 A 78 A

MCD5-0131B 131 A 106 A 90 A

MCD5-0141B 141 A 121 A 97 A

MCD5-0195B 195 A 160 A 134 A

MCD5-0215B 215 A 178 A 148 A

MCD5-0245C 255 A 201 A 176 A

MCD5-0360C 360 A 310 A 263 A

MCD5-0380C 380 A 359 A 299 A

MCD5-0428C 430 A 368 A 309 A

MCD5-0595C 620 A 540 A 434 A

MCD5-0619C 650 A 561 A 455 A

MCD5-0790C 790 A 714 A 579 A

MCD5-0927C 930 A 829 A 661 A

MCD5-1200C 1200 A 1200 A 1071 A

MCD5-1410C 1410 A 1319 A 1114 A

MCD5-1600C 1600 A 1600 A 1353 A

Table 4.13

4.3.2 AC-53 Rating for Bypassed Operation

Illustration 4.12

All ratings are calculated at altitude of 1000 metres and ambient temperature of 40° C.
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4.3.3 In-line Connection (Non-bypassed/Continuous)

 AAC-53a
3-30:50-6

AC-53a
4-20:50-6

AC-53a
4.5-30:50-6

MCD5-0245C 245 A 195 A 171 A

MCD5-0360C 360 A 303 A 259 A

MCD5-0380C 380 A 348 A 292 A

MCD5-0428C 428 A 355 A 300 A

MCD5-0595C 595 A 515 A 419 A

MCD5-0619C 619 A 532 A 437 A

MCD5-0790C 790 A 694 A 567 A

MCD5-0927C 927 A 800 A 644 A

MCD5-1200C 1200 A 1135 A 983 A

MCD5-1410C 1410 A 1187 A 1023 A

MCD5-1600C 1600 A 1433 A 1227 A

Table 4.14

4.3.4 AC-53 Rating for Continuous Operation

Start Tim
e (seconds)

Starts Per Hour

Illustration 4.13

All ratings are calculated at altitude of 1000 metres and ambient temperature of 40° C.

Electrical Installation MCD 500 Operating Instruction

18 MG17K402 - VLT® is a registered Danfoss trademark

44

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 100 of 405



4.3.5 Inside Delta Connection (Bypassed)

NNOTE
Models MCD5-0021B ~ MCD5-0215B are internally bypassed. Models MCD5-0245C ~ MCD5-1600C require an external bypass
contactor.

 AAC-53b
3-30:330

AC-53b
4.20-:340

AC-53b
4.5-30:330

MCD5-0021B 32 A 26 A 22 A

MCD5-0037B 56 A 47 A 39 A

MCD5-0043B 65 A 56 A 45 A

MCD5-0053B 80 A 69 A 55 A

 AAC-53b
3-30:570

AC-53b
4-20:580

AC-53b
4.5-30:570

MCD5-0068B 102 A 83 A 71 A

MCD5-0084B 126 A 104 A 87 A

MCD5-0089B 134 A 112 A 92 A

MCD5-0105B 158 A 143 A 117 A

MCD5-0131B 197 A 159 A 136 A

MCD5-0141B 212 A 181 A 146 A

MCD5-0195B 293 A 241 A 201 A

MCD5-0215B 323 A 268 A 223 A

MCD5-0245C 383 A 302 A 264 A

MCD5-0360C 540 A 465 A 395 A

MCD5-0380C 570 A 539 A 449 A

MCD5-0428C 645 A 552 A 463 A

MCD5-0595C 930 A 810 A 651 A

MCD5-0619C 975 A 842 A 683 A

MCD5-0790C 1185 A 1072 A 869 A

MCD5-0927C 1395 A 1244 A 992 A

MCD5-1200C 1800 A 1800 A 1607 A

MCD5-1410C 2115 A 1979 A 1671 A

MCD5-1600C 2400 A 2400 A 2030 A

Table 4.15

4.3.6 AC-53 Rating for Bypassed Operation

Illustration 4.14

All ratings are calculated at altitude of 1000 metres and ambient temperature of 40° C.
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4.3.7 Inside Delta Connection (Non-bypassed/Continuous)

 AAC-53a
3-30:50-6

AC-53a
4-20:50-6

AC-53a
4.5-30:50-6

MCD5-0245C 368 A 293 A 257 A

MCD5-0360C 540 A 455 A 389 A

MCD5-0380C 570 A 522 A 438 A

MCD5-0428C 643 A 533 A 451 A

MCD5-0595C 893 A 773 A 629 A

MCD5-0619C 929 A 798 A 656 A

MCD5-0790C 1185 A 1042 A 851 A

MCD5-0927C 1391 A 1200 A 966 A

MCD5-1200C 1800 A 1702 A 1474 A

MCD5-1410C 2115 A 1780 A 1535 A

MCD5-1600C 2400 A 2149 A 1841 A

Table 4.16

4.3.8 AC-53 Rating for Continuous Operation

Start Tim
e (seconds)

Starts Per Hour

Illustration 4.15

All ratings are calculated at altitude of 1000 metres and ambient temperature of 40° C.
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4.4 Minimum and Maximum Current Settings

The MCD 500's minimum and maximum full load current settings depend on the model:

 IIn-line Connection Inside Delta Connection

Model Minimum Maximum Minimum Maximum

MCD5-0021B 5 A 23 A 7 A 34 A

MCD5-0037B 9 A 43 A 13 A 64 A

MCD5-0043B 10 A 50 A 15 A 75 A

MCD5-0053B 11 A 53 A 16 A 79 A

MCD5-0068B 15 A 76 A 23 A 114 A

MCD5-0084B 19 A 97 A 29 A 145 A

MCD5-0089B 20 A 100 A 30 A 150 A

MCD5-0105B 21 A 105 A 32 A 157 A

MCD5-0131B 29 A 145 A 44 A 217 A

MCD5-0141B 34 A 170 A 51 A 255 A

MCD5-0195B 40 A 200 A 60 A 300 A

MCD5-0215B 44 A 220 A 66 A 330 A

MCD5-0245C 51 A 255 A 77 A 382 A

MCD5-0360C 72 A 360 A 108 A 540 A

MCD5-0380C 76 A 380 A 114 A 570 A

MCD5-0428C 86 A 430 A 129 A 645 A

MCD5-0595C 124 A 620 A 186 A 930 A

MCD5-0619C 130 A 650 A 195 A 975 A

MCD5-0790C 158 A 790 A 237 A 1185 A

MCD5-0927C 186 A 930 A 279 A 1395 A

MCD5-1200C 240 A 1200 A 360 A 1800 A

MCD5-1410C 282 A 1410 A 423 A 2115 A

MCD5-1600C 320 A 1600 A 480 A 2400 A

Table 4.17

4.5 Bypass Contactor

MCD 500 soft starters with model numbers MCD5-0021B - MCD5-0215B are internally bypassed and do not require an
external bypass contactor.

MCD 500 soft starters with model numbers MCD5-0245C - MCD5-1600C are not internally bypassed and may be installed
with an external bypass contactor. Select a contactor with an AC1 rating greater than or equal to the full load current rating
of the connected motor.

4.6 Main Contactor

A main contactor must be installed if the MCD 500 is connected to the motor in inside delta format and is optional for in-
line connection. Select a contactor with an AC3 rating greater than or equal to the full load current rating of the connected
motor.

4.7 Circuit Breaker

A shunt trip circuit breaker may be used instead of a main contactor to isolate the motor circuit in the event of a soft
starter trip. The shunt trip mechanism must be powered from the supply side of the circuit breaker or from a separate
control supply.
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4.8 Power Factor Correction

If power factor correction is used, a dedicated contactor
should be used to switch in the capacitors. Power factor
correction capacitors must be connected to the input side
of the soft starter.

CCAUTION
Power factor correction capacitors must be connected to
the input side of the soft starter. Connecting power factor
correction capacitors to the output side will damage the
soft starter.

4.9 Fuses

4.9.1 Power Supply Fuses

Semiconductor fuses can be used for Type 2 coordination
(according to IEC 60947-4-2 standard) and to reduce the
risk of damage to SCRs from transient overload currents.

HRC fuses (such as Ferraz AJT fuses) can be used for Type
1 coordination according to IEC 60947-4-2 standard.

NOTE
Adaptive Acceleration Control (AAC) controls the motor's
speed profile, within the programmed time limit. This may
result in a higher level of current than traditional control
methods.

For applications using Adaptive Acceleration Control to
soft stop the motor with stop times greater than 30

seconds, motor branch protection should be selected as
follows:

• Standard HRC line fuses: Minimum 150% motor
full load current

• Motor rated line fuses: Minimum rating 100/150%
motor full load current

• Motor control circuit breaker minimum long time
setting: 150% motor full load current

• Motor control circuit breaker minimum short time
setting: 400% motor full load current for 30
seconds

Fuses recommendations are calculated for 40° C, up to
1000 m.

NOTE
Fuse selection is based on a 400% FLC start for 20 seconds
in conjunction with standard published starts per hour,
duty cycle, 40° C ambient temperature and up to 1000 m
altitude. For installations operating outside these
conditions, consult your local supplier.

NOTE
These fuse tables contain recommendations only, always
consult your local supplier to confirm the selection for
your particular application.

For models marked - there is no suitable fuse.
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4.9.2 Bussman Fuses - Square Body (170M)

MModel SCR I2t (A2s) Supply Voltage

(≤ 440 VAC)

Supply Voltage

(≤ 575 VAC)

Supply Voltage

(≤ 690 VAC)

MCD5-0021B 1150 170M1314 170M1314 170M1314

MCD5-0037B 8000 170M1316 170M1316 170M1316

MCD5-0043B 10500 170M1318 170M1318 170M1318

MCD5-0053B 15000 170M1318 170M1318 170M1318

MCD5-0068B 15000 170M1319 170M1319 170M1318

MCD5-0084B 512000 170M1321 170M1321 170M1319

MCD5-0089B 80000 170M1321 170M1321 170M1321

MCD5-0105B 125000 170M1321 170M1321 170M1321

MCD5-0131B 125000 170M1321 170M1321 170M1321

MCD5-0141B 320000 170M2621 170M2621 170M2621

MCD5-0195B 320000 170M2621 170M2621 170M2621

MCD5-0215B 320000 170M2621 170M2621 170M2621

MCD5-0245C 320000 170M2621 170M2621 170M2621

MCD5-0360C 320000 170M6010 170M6010 170M6010

MCD5-0380C 320000 170M6011 170M6011 -

MCD5-0428C 320000 170M6011 170M6011 -

MCD5-0595C 1200000 170M6015 170M6015 170M6014

MCD5-0619C 1200000 170M6015 170M6015 170M6014

MCD5-0790C 2530000 170M6017 170M6017 170M6016

MCD5-0927C 4500000 170M6019 170M6019 170M6019

MCD5-1200C 4500000 170M6021 - -

MCD5-1410C 6480000 - - -

MCD5-1600C 12500000 170M6019* - -

Table 4.18

* Two parallel connected fuses required per phase.
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4.9.3 Bussman Fuses - British Style (BS88)

MModel SCR I2t (A2s) Supply Voltage
(< 440 VAC)

Supply Voltage
(< 575 VAC)

Supply Voltage
(< 690 VAC)

MCD5-0021B 1150 63FE 63FE 63FE

MCD5-0037B 8000 120FEE 120FEE 120FEE

MCD5-0043B 10500 120FEE 120FEE 120FEE

MCD5-0053B 15000 200FEE 200FEE 200FEE

MCD5-0068B 15000 200FEE 200FEE 200FEE

MCD5-0084B 512000 200FEE 200FEE 200FEE

MCD5-0089B 80000 280FM 280FM 280FM

MCD5-0105B 125000 280FM 280FM 280FM

MCD5-0131B 125000 280FM 280FM 280FM

MCD5-0141B 320000 450FMM 450FMM 450FMM

MCD5-0195B 320000 450FMM 450FMM 450FMM

MCD5-0215B 320000 450FMM 450FMM 450FMM

MCD5-0245C 320000 450FMM 450FMM 450FMM

MCD5-0360C 320000 - - -

MCD5-0380C 320000 400FMM* 400FMM 400FMM*

MCD5-0428C 320000 - - -

MCD5-0595C 1200000 630FMM* 630FMM* -

MCD5-0619C 1200000 630FMM* 630FMM* -

MCD5-0790C 2530000 - - -

MCD5-0927C 4500000 - - -

MCD5-1200C 4500000 - - -

MCD5-1410C 6480000 - - -

MCD5-1600C 12500000 - - -

Table 4.19

* Two parallel connected fuses required per phase.
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4.9.4 Ferraz Fuses - HSJ

MModel SCR I2t (A2s) Supply Voltage
(< 440 VAC)

Supply Voltage
(< 575 VAC)

Supply Voltage
(< 690 VAC)

MCD5-0021B 1150 HSJ40** HSJ40**

    Not suitable             

MCD5-0037B 8000 HSJ80** HSJ80**

MCD5-0043B 10500 HSJ90** HSJ90**

MCD5-0053B 15000 HSJ110** HSJ110**

MCD5-0068B 15000 HSJ125** HSJ125**

MCD5-0084B 51200 HSJ175 HSJ175**

MCD5-0089B 80000 HSJ175 HSJ175

MCD5-0105B 125000 HSJ225 HSJ225

MCD5-0131B 125000 HSJ250 HSJ250**

MCD5-0141B 320000 HSJ300 HSJ300

MCD5-0195B 320000 HSJ350 HSJ350

MCD5-0215B 320000 HSJ400** HSJ400**

MCD5-0245C 320000 HSJ450** HSJ450**

MCD5-0360C 320000

      Not suitable          
          Not suitable        

   

MCD5-0380C 320000

MCD5-0428C 320000

MCD5-0595C 1200000

MCD5-0619C 1200000

MCD5-0790C 2530000

MCD5-0927C 4500000

MCD5-1200C 4500000

MCD5-1410C 6480000

MCD5-1600C 12500000

Table 4.20

** Two series connected fuses required per phase
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4.9.5 Ferraz Fuses - North American Style (PSC 690)

MModel SCR I2t (A2s) Supply Voltage
< 440 VAC

Supply Voltage
< 575 VAC

Supply Voltage
< 690 VAC

MCD5-0021B 1150 A070URD30XXX0063 A070URD30XXX0063 -

MCD5-0037B 8000 A070URD30XXX0125 A070URD30XXX0125 A070URD30XXX0125

MCD5-0043B 10500 A070URD30XXX0125 A070URD30XXX0125 A070URD30XXX0125

MCD5-0053B 15000 A070URD30XXX0125 A070URD30XXX0125 A070URD30XXX0125

MCD5-0068B 15000 A070URD30XXX0160 A070URD30XXX0160 A070URD30XXX0160

MCD5-0084B 51200 A070URD30XXX0200 A070URD30XXX0200 A070URD30XXX0200

MCD5-0089B 80000 A070URD30XXX0200 A070URD30XXX0200 A070URD30XXX0200

MCD5-0105B 125000 A070URD30XXX0315 A070URD30XXX0315 A070URD30XXX0315

MCD5-0131B 125000 A070URD30XXX0315 A070URD30XXX0315 A070URD30XXX0315

MCD5-0141B 320000 A070URD30XXX0315 A070URD30XXX0315 A070URD30XXX0315

MCD5-0195B 320000 A070URD30XXX0450 A070URD30XXX0450 A070URD30XXX0450

MCD5-0215B 320000 A070URD30XXX0450 A070URD30XXX0450 A070URD30XXX0450

MCD5-0245C 320000 A070URD30XXX0450 A070URD30XXX0450 A070URD30XXX0450

MCD5-0360C 320000 A070URD33XXX0630 A070URD33XXX0630 A070URD33XXX0630

MCD5-0380C 320000 A070URD33XXX0700 A070URD33XXX0700 -

MCD5-0428C 320000 A070URD33XXX0700 A070URD33XXX0700 -

MCD5-0595C 1200000 A070URD33XXX1000 A070URD33XXX1000 A070URD33XXX1000

MCD5-0619C 1200000 A070URD33XXX1000 A070URD33XXX1000 A070URD33XXX1000

MCD5-0790C 2530000 A070URD33XXX1400 A070URD33XXX1400 A070URD33XXX1400

MCD5-0927C 4500000 A070URD33XXX1400 A070URD33XXX1400 A070URD33XXX1400

MCD5-1200C 4500000 A055URD33XXX2250 - -

MCD5-1410C 6480000 A055URD33XXX2250 - -

MCD5-1600C 12500000 - - -

Table 4.21

XXX = blade type. Refer to Ferraz catalog for details.
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4.9.6 UL Tested Fuses - Short Circuit Ratings

MModel Nominal Rating (A) Short Circuit Rating 480V AC (kA) Short Circuit Rating 600V AC (kA) Fuse Ferraz

MCD5-0021B 23 65 10 AJT50 A070URD30XXX0063

MCD5-0037B 43 65 10 AJT50 A070URD30XXX0125

MCD5-0043B 50 65 10 AJT50 A070URD30XXX0125

MCD5-0053B 53 65 10 AJT60 A070URD30XXX0125

MCD5-0068B 76 65 10 AJT80 A070URD30XXX0200

MCD5-0084B 97 65 10 AJT100 A070URD30XXX0200

MCD5-0089B 100 65 10 AJT100 A070URD30XXX0200

MCD5-0105B 105 65 10 AJT125 A070URD30XXX0315

MCD5-0131B 145 65 18 AJT150 A070URD30XXX0315

MCD5-0141B 170 65 18 AJT175 A070URD30XXX0315

MCD5-0195B 200 65 18 AJT200 A070URD30XXX0450

MCD5-0215B 220 65 18 AJT250 A070URD30XXX0450

MCD5-0245C 255 85 85 AJT300 A070URD30XXX0450

MCD5-0360C 360 85 85 AJT400 A070URD33XXX0630

MCD5-0380C 380 85 85 AJT450 A070URD33XXX0700

MCD5-0425B 430 85 85 AJT450 A070URD33XXX0700

MCD5-0595C 620 85 85 A4BQ800 A070URD33XXX1000

MCD5-0619C 650 85 85 A4BQ800 A070URD33XXX1000

MCD5-0790C 790 85 85 A4BQ1200 070URD33XXX1400

MCD5-0927C 930 85 85 A4BQ1200 A070URD33XXX1400

MCD5-1200C 1200 100 100 A4BQ1600 A065URD33XXX1800

MCD5-1410C 1410 100 100 A4BQ2000 A055URD33XXX2250

MCD5-1600C 1600 100 100 A4BQ2500 A055URD33XXX2250

Table 4.22

Electrical Installation MCD 500 Operating Instruction

MG17K402 - VLT® is a registered Danfoss trademark 27

4 4

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 109 of 405



4.10 Schematic Diagrams

4.10.1 Internally Bypassed Models
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IIllustration 4.16

1 Control supply (model dependent)

2 Outputs

07, 08 Programmable analog output

16, 08 24 VDC output

3 Remote control inputs

11, 16 Programmable input

15, 16 Start

17, 18 Stop

25, 18 Reset

4 Motor thermistor input (PTC only)

5 Relay outputs

13, 14 Relay output A

21, 22, 24 Relay output B

33, 34 Relay output C

Table 4.23
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4.10.2 Non-bypassed Models
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IIllustration 4.17

1 Control supply (model dependent)

2 Outputs

07, 08 Programmable analog output

16, 08 24 VDC output

3 Remote control inputs

11, 16 Programmable input

15, 16 Start

17, 18 Stop

25, 18 Reset

4 Motor thermistor input (PTC only)

5 Relay outputs

13, 14 Relay output A

21, 22, 24 Relay output B

33, 34 Relay output C

Table 4.24

NOTE
* MCD5-0245C current transformers are located on the output. Bypass terminals are labelled T1B, T2B and T3B.
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5 Application Examples

5.1 Motor Overload Protection

The thermal model used for motor overload in the MCD
500 has two components:

•• Motor windings: These have a low thermal
capacity and affects the short term thermal
behaviour of the motor. This is where the heat is
generated by the current.

• Motor Body: This has a large thermal capacity and
affects the long term behaviour of the motor. The
thermal model includes considerations for the
following:

• Motor current, iron losses, winding
resistance losses, motor body and
winding thermal capacities, cooling
during run and cooling at standstill.

• The percentage of the rated capacity of
the motor. This sets the displayed value
for the winding model and is affected
by the motor FLC setting amongst
others.

NOTE
1-1 Motor FLC should be set to the motor's rated FLC. Do
not add the overload rating as this is computed by the
MCD500.

The thermal overload protection used in MCD500 has a
number of advantages over the thermal relays.

• The effect of fan cooling is accounted for when
the motor is running

• The actual full load current and locked rotor time
can be used to more accurately tune the model.
The thermal characteristics of the windings are
treated separately from the rest of the motor (ie.
the model recognises that the windings have low
thermal mass and high thermal resistance).

• The winding portion of the thermal model
responds very rapidly compared with the body
portion, meaning the motor can be run closer to
its safe maximum operating temperature while
still being protected from thermal damage.

• The percentage of motor thermal capacity used
during each start is stored in memory. The starter
can be configured to automatically determine
whether or not the motor has sufficient thermal
capacity remaining to successfully complete
another start.

• The memory function of the model means that
the motor is fully protected in “warm start”
situations. The model uses data from the real
time clock to account for elapsed cooling time,
even if control power has been removed.

The overload protection function provided by this model is
compliant with a NEMA 10 curve, but will provide superior
protection at low levels of overload due to the separation
of the winding thermal model.
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Illustration 5.1

1. MSTC1 = 5

2. MSTC1 = 10

3. MSTC1 = 20

1 MSTC is the Motor Start Time Constant and is defined as
the Locked Rotor Time (in 1-2 Locked Rotor Time) when the
Locked Rotor Current is 600% of FLC.

5.2 AAC Adaptive Acceleration Control

AAC Adaptive Acceleration Control is a new form of motor
control based on the motor's own performance character-
istics. With AAC, the user selects the starting or stopping
profile that best matches the load type and the starter
automatically controls the motor to match the profile. The
MCD 500 offers three profiles - early, constant and late
acceleration and deceleration.
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AAC uses two algorithms, one to measure the motor's
characteristics and one to control the motor. The MCD 500
uses the first start to determine the motor's characteristics
at zero speed and at maximum speed. During each
subsequent start and stop, the starter dynamically adjusts
its control to ensure the motor's actual performance
matches the selected profile throughout the start. The
starter increases power to the motor if the actual speed is
too low for the profile, or decreases power if the speed is
too high.

5.3 Starting Modes

5.3.1 Constant Current

Constant current is the traditional form of soft starting,
which raises the current from zero to a specified level and
keeps the current stable at that level until the motor has
accelerated.

Constant current starting is ideal for applications where
the start current must be kept below a particular level.
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IIllustration 5.2

1: 1-5 Initial current

2: 1-4 Current limit

3: Full voltage current

Table 5.1

5.3.2 Current Ramp

Current ramp soft starting raises the current from a
specified starting level (1) to a maximum limit (3), over an
extended period of time (2).

Current ramp starting can be useful for applications where:

• the load can vary between starts (for example a
conveyor which may start loaded or unloaded).

Set 1-5 Initial Current to a level that will start the
motor with a light load, and 1-4 Current Limit to a
level that will start the motor with a heavy load.

• the load breaks away easily, but starting time
needs to be extended (for example a centrifugal
pump where pipeline pressure needs to build up
slowly).

• the electricity supply is limited (for example a
generator set), and a slower application of load
will allow greater time for the supply to respond.
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Illustration 5.3

5.3.3 AAC Adaptive Acceleration Control

To use AAC Adaptive Acceleration Control to control
starting performance:

1. Select Adaptive Control in 1-3 Start Mode.

2. Set 1-6 Start Ramp Time.

3. Select the desired profile in 1-13 Adaptive Start
Profile.

4. Set 1-4 Current Limit sufficiently high to allow a
successful start. The first AAC start will be a
Constant Current start. This allows the MCD 500
to learn the characteristics of the connected
motor. This motor data is used by the MCD 500
during subsequent AAC Adaptive Acceleration
Control starts.
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IIllustration 5.4

1. Early acceleration

2. Constant acceleration

3. Late acceleration

4. 1-16 Start Ramp Time

Table 5.2 1-13 Adaptive Start Profile

NOTE
AAC Adaptive Acceleration Control will control the load
according to the programmed profile. Start current will
vary according to the selected acceleration profile and the
programmed start time.
If replacing a motor connected to an MCD 500
programmed for AAC Adaptive Control starting or
stopping, or if the starter has been tested on a different
motor prior to actual installation, the starter will need to
learn the characteristics of the new motor. The MCD 500
will automatically re-learn the motor's characteristics if 1-1
Motor Full Load Current or 1-12 Adaptive Control Gain is
changed.

5.3.4 Kickstart

Kickstart provides a short boost of extra torque at the
beginning of a start, and can be used in conjunction with
current ramp or constant current starting.

Kickstart can be useful to help start loads that require high
breakaway torque but then accelerate easily (for example
flywheel loads such as presses).
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Illustration 5.5

1: 1-7 Kickstart Level

2: 1-8 Kickstart Time

3: 1-5 Initial Current

4: 1-6 Start Ramp Time

5: 1-4 Current Limit

6: Full voltage current 

Table 5.3

5.4 Stopping Modes

5.4.1 Coast to Stop

Coast to stop lets the motor slow at its natural rate, with
no control from the soft starter. The time required to stop
will depend on the type of load.

5.4.2 TVR Soft Stop

Timed voltage ramp reduces the voltage to the motor
gradually over a defined time. The load may continue to
run after the stop ramp is complete.

Timed voltage ramp stopping can be useful for
applications where the stop time needs to be extended, or
to avoid transients on generator set supplies.
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IIllustration 5.6

1: 1-11 Stop Time  

Table 5.4

5.4.3 AAC Adaptive Acceleration Control

To use AAC Adaptive Acceleration Control to control
stopping performance:

1. Select Adaptive Control in 1-10 Stop Mode.

2. Set 1-11 Stop Time.

3. Select the required profile in 1-14 Adaptive Stop
Profile.
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Illustration 5.7

1. Early deceleration

2. Constant deceleration

3. Late deceleration

4. 1-10 Stop Time

Table 5.5 1-14 AAC Adaptive Stop Profile

NOTE
Adaptive control does not actively slow the motor down
and will not stop the motor faster than a coast to stop. To
shorten the stopping time of high inertia loads, use brake.

The first AAC Adaptive Deceleration Control stop will be a
normal soft stop. This allows the MCD 500 to learn the
characteristics of the connected motor. This motor data is
used by the MCD 500 during subsequent Adaptive Control
stops.

NOTE
Adaptive Control will control the load according to the
programmed profile. Stopping current will vary according
to the selected deceleration profile and stop time.
If replacing a motor connected to an MCD 500
programmed for AAC Adaptive Control starting or
stopping, or if the starter has been tested on a different
motor prior to actual installation, the starter will need to
learn the characteristics of the new motor. The MCD 500
will automatically re-learn the motor's characteristics if 1-1
Motor Full Load Current or 1-12 Adaptive Control Gain is
changed.

5.4.4 Brake

Brake reduces the time the motor requires to stop.

During braking an increased noise level from the motor
may be audible. This is a normal part of motor braking.

CAUTION
If the brake torque is set too high, the motor will stop
before the end of the brake time and the motor will suffer
unnecessary heating which could result in damage. Careful
configuration is required to ensure safe operation of the
starter and motor.

CAUTION
A high brake torque setting can result in peak currents up
to motor DOL being drawn while the motor is stopping.
Ensure protection fuses installed in the motor branch
circuit are selected appropriately.

NOTE
Brake operation causes the motor to heat faster than the
rate calculated by the motor thermal model. If you are
using brake, install a motor thermistor or allow sufficient
restart delay (2-11 Restart Delay).

When brake is selected, the MCD 500 uses DC injection to
slow the motor.
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MCD 500 braking

•• Does not require the use of a DC brake contactor

• Controls all three phases so that the braking
currents and associated heating are evenly
distributed through the motor

Braking has two stages

1. Pre-brake: provides an intermediate level of
braking to slow motor speed to a point where
full brake can be operated successfully (approxi-
mately 70% speed).

2. Full brake: brake provides maximum braking
torque but is ineffective at speeds greater than
approximately 70%.

To configure the MCD 500 for brake operation

1. Set 1-11 Stop Time for the desired stopping time
duration (1). This is the total braking time and
must be set sufficiently longer than the brake
time (1-16 Brake Time) to allow the pre-braking
stage to reduce motor speed to approximately
70%. If the stop time is too short, braking will not
be successful and the motor will coast to stop.

2. Set 1-16 Brake Time to approximately one quarter
of the programmed Stop Time. This sets the time
for the Full Brake stage (2).

3. Adjust 1-15 Brake Torque so that the desired
stopping performance is achieved. If set too low,
the motor will not stop completely and will coast
to stop by the end of the braking period.
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Illustration 5.8

1: 1-11 Stop Time

2: 1-16 Brake Time

3: Coast to stop time

Table 5.6

NOTE
When using DC brake, the mains supply must be
connected to the soft starter (input terminals L1, L2, L3) in
positive phase sequence and 2-1 Phase Sequence must be
set to Positive only.

NOTE
For loads which may vary between braking cycles, install a
zero speed sensor to ensure that the soft starter ends DC
braking when the motor stops. This avoids unnecessary
heating of the motor.

For more information on using the MCD 500 with an
external speed sensor, see 5.12 DC Brake with External Zero
Speed Sensor.

5.5 Jog Operation

Jog runs the motor at reduced speed, to allow alignment
of the load or to assist servicing. The motor can be jogged
in either forward or reverse direction.

The maximum available torque for jog is approximately
50% - 75% of motor full load torque (FLT) depending on
the motor. Available jog torque in reverse is approximately
50% - 75% of the jog torque in forward direction. To set
the jog torque level, use 15-8 Jog Torque.

NOTE
Setting 15-8 Jog Torque above 50% may cause increased
shaft vibration.
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1. Jog Forward

2. Jog Reverse

3. Normal Operation

Table 5.7

To activate jog operation, use a programmable input (3-3
Input A Function).

To stop a jog operation, perform either of the following:

• Remove the jog command

• Press the OFF button on the LCP

• Activate Emergency Stop using the LCP
programmable inputs

Jog will recommence at the end of a restart delay if the
jog command is still present. All other commands except
the above will be ignored during jog operation.

NOTE
Jog will operate in 2-wire mode regardless of the state of
the remote Start, Stop and Reset inputs.

NOTE
Jog is only available for the primary motor (for more
information on primary and secondary sets, see Secondary
motor set. Soft start and soft stop are not available during
jog operation.

CAUTION
Slow speed running is not intended for continuous
operation due to reduced motor cooling. Jog changes the
motor's heating profile and reduced the accuracy of the
motor thermal model. Do not rely on motor overload
protection to protection to protect the motor during jog
operation.

5.6 Inside Delta Operation

AAC, Jog and Brake functions are not supported in inside
delta (six-wire) operation. If these functions are
programmed when the starter is connected inside delta
the behaviour is as given below:

AAC Start The starter performs a Constant Current Start.

AAC Stop The starter performs a TVR Soft Stop if Stop Time is
>0 secs. If Stop Time is set to 9 secs the starter
performs a Coast to Stop.

Jog The starter issues a warning with the error message
Unsupported Option.

Brake The starter performs a Coast to Stop.

Table 5.8

NOTE
When connected in inside delta, current imbalance is the
only phase loss protection that is active during run. Do not
disable current imbalance protection during inside delta
operation.

NOTE
Inside delta operation is only possible with mains voltage
≤ 600 VAC.

5.7 Typical Start Currents

Use this information to determine the appropriate start
current for your application.

NOTE
These start current requirements are appropriate and
typical in most circumstances, However, the performance
and start torque requirements of motors and machines do
vary. For further assistance, contact your local supplier.
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AApplication Typical Start Current

General & Water

Agitator 4.0 x FLC

Centrifugal pump 3.5 x FLC

Compressor (Screw, unloaded) 3.0 x FLC

Compressor (Reciprocating, unloaded) 4.0 x FLC

Conveyor 4.0 x FLC

Fan (damped) 3.5 x FLC

Fan (undamped) 4.5 x FLC

Mixer 4.5 x FLC

Positive displacement pump 4.0 x FLC

Submersible pump 3.0 x FLC

Metals & Mining

Belt conveyor 4.5 x FLC

Dust collector 3.5 x FLC

Grinder 3.0 x FLC

Hammer mill 4.5 x FLC

Rock crusher 4.0 x FLC

Roller conveyor 3.5 x FLC

Roller mill 4.5 x FLC

Tumbler 4.0 x FLC

Wire draw machine 5.0 x FLC

Food Processing

Bottle washer 3.0 x FLC

Centrifuge 4.0 x FLC

Dryer 4.5 x FLC

Mill 4.5 x FLC

Palletiser 4.5 x FLC

Separator 4.5 x FLC

Slicer 3.0 x FLC

Pulp and Paper

Dryer 4.5 x FLC

Re-pulper 4.5 x FLC

Shredder 4.5 x FLC

Petrochemical

Ball mill 4.5 x FLC

Centrifuge 4.0 x FLC

Extruder 5.0 x FLC

Screw conveyor 4.0 x FLC

Transport & Machine Tool

Ball mill 4.5 x FLC

Grinder 3.5 x FLC

Material conveyor 4.0 x FLC

Palletiser 4.5 x FLC

Press 3.5 x FLC

Roller mill 4.5 x FLC

Rotary table 4.0 x FLC

Table 5.9
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AApplication Typical Start Current

Lumber & Wood products

Bandsaw 4.5 x FLC

Chipper 4.5 x FLC

Circular saw 3.5 x FLC

Debarker 3.5 x FLC

Edger 3.5 x FLC

Hydraulic power pack 3.5 x FLC

Planer 3.5 x FLC

Sander 4.0 x FLC

Table 5.10
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5.8 Installation with Main Contactor

The MCD 500 is installed with a main contactor (AC3 rated). Control voltage must be supplied from the input side of the
contactor.

The main contactor is controlled by the MCD 500 Main Contactor output, which by default is assigned to Output Relay A
(terminals 13, 14).
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IIllustration 5.10

1 Control voltage (model dependent) KM1 Main contactor

2 24 VDC output F1 Semiconductor fuses (optional)

3 Remote control inputs S1 Start /stop

4 Motor thermistor input (PTC only) S2 Reset contact

5 Relay outputs 13, 14 Relay output A

6 3-phase supply 21, 22, 24 Relay output B

7 Motor terminals 33, 34 Relay output C

Table 5.11

Parameter settings:

• 4-1 Relay A Function

• Select Main Contactor - assigns the Main Contactor function to Relay Output A (default value).
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5.9 Installation with Bypass Contactor

The MCD 500 is installed with a bypass contactor (AC1 rated). The bypass contactor is controlled by the MCD 500 Run
Output which by default is assigned to Output Relay B (terminals 21, 22, 24).
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IIllustration 5.11

1 Control voltage (model dependent) KM1 Bypass contactor

2 24 VDC output F1 Semiconductor fuses (optional)

3 Remote control inputs S1 Start contact

4 Motor thermistor input (PTC only) S2 Stop contact

5 Relay outputs S3 Reset contact

6 3-phase supply 13, 14 Relay output A

7 Motor terminals 21, 22, 24 Relay output B

  33, 34 Relay output C

Table 5.12

Parameter settings:

• 4-4 Relay B Function

• Select Run - assigns the run output function to Relay Output B (default value).
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5.10 Emergency Run Operation

In normal operation the MCD 500 is controlled via a remote two wire signal (terminals 17, 18).

Emergency Run is controlled by a two wire circuit connected to Input A (terminals 11, 16). Closing Input A causes the MCD
500 to run the motor and ignore all trip conditions.
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IIllustration 5.12

1 Control voltage (model dependent) S1 Start/stop contact

2 24 VDC output S2 Reset contact

3 Remote control inputs S3 Emergency Run contact

4 Motor thermistor input (PTC only) 13, 14 Relay output A

5 Relay outputs 21, 22, 24 Relay output B

6 3-phase supply 33, 34 Relay output C

7 Motor terminals   

Table 5.13

Parameter settings:

• 3-3 Input A Function

• Select Emergency Run - assigns Input A to Emergency Run Function

• 15-3 Emergency Run

• Select Enable - Enables the Emergency Run mode
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5.11 Auxiliary Trip Circuit

In normal operation the MCD 500 is controlled via a remote two wire signal (terminals 17, 18).

Input A (terminals 11, 16) is connected to an external trip circuit (such as a low pressure alarm switch for a pumping
system). When the external circuit activates, the soft starter trips, which stops the motor.
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IIllustration 5.13

1 Control voltage (model dependent) S1 Start/stop contact

2 24 VDC output S2 Reset contact

3 Remote control inputs S3 Auxiliary trip contact

4 Motor thermistor input (PTC only) 13, 14 Relay output A

5 Relay outputs 21, 22, 24 Relay output B

6 3-phase supply 33, 34 Relay output C

7 Motor terminals   

Table 5.14

Parameter settings:

• 3-3 Input A Function

• Select Input Trip (N/O) assigns the Input A to Auxiliary Trip (N/O) function

• 3-4 Input A Name

• Select a name e.g. Low Pressure - assigns a name to Input A.

• 3-8 Remote Reset Logic

• Select as required e.g. Normally Closed - the input behaves like a normally closed contact.
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5.12 DC Brake with External Zero Speed
Sensor

For loads which may vary between braking cycles, there
are benefits in using an external zero-speed sensor to
interface with the MCD 500 for brake shut-off. This control
method ensures that the MCD 500 braking will always shut
off when the motor has reached a standstill, thus avoiding
unnecessary motor heating.

The following schematic diagram shows how you can use
a zero-speed sensor with the MCD 500 to turn the brake
function off at motor standstill. The zero-speed sensor (-
A2) is often referred to as an under-speed detector. Its
internal contact is open at zero-speed and closed at any
speed above zero-speed. Once the motor has reached a
standstill, the MCD 500 will go into Emergency Stop mode
and remain in this state until the next start command is
given (i.e. next application of –KA1).

The MCD 500 must be operated in remote mode and 3-3
Input A Function must be set to emergency stop.

-F1

L3L2L1 N E

-KA1

L1 L2 L3 E

T1 T2 T3

A5A4 A6 15 16 17 18 25

11 16

-KA1-KA2

-KA1

-KA2

T3T2T1

M
3

-KA2-KA1

-A2

17
7H

A6
19

.10

4

1

3

2

5

A B C D E

6

7

5

8

Illustration 5.14

1 Soft starter 4 Emergency stop mode (shown
on starter display)

2 Control voltage A Off (ready)

15,
16

Start B Start

17,
18

Stop C Run

25,
18

Reset D Stop

2 Motor E Zero speed

3 Three-phase supply 5 Start signal (2, 3, or 4-wire)

  6 Zero speed detect

  7 Zero speed sensor

Table 5.15

For details on configuring DC Brake, see 5.4.4 Brake.

NOTE
When using DC brake, the mains supply must be
connected to the soft starter (input terminals L1, L2, L3) in
positive phase sequence and 2-1 Phase Sequence must be
set to Positive only.

5.13 Soft Braking

For high inertia loads the MCD 500 can be configured for
soft braking.

In this application the MCD 500 is employed with forward
run and braking contactors. When MCD 500 receives a
start signal (button S1), it closes the forward run contactor
(KM1) and controls the motor according to the
programmed primary motor settings.

When the MCD 500 receives a stop signal (button S2), it
opens the forward run contactor (KM1) and closes the
braking contactor (KM2) after a delay of approximately 2-3
seconds (KT1). KA3 is also closed to activate the secondary
motor settings, which should be user programmed for the
desired stopping performance characteristics.

When motor speed approaches zero, the external shaft
rotation sensor (A2) stops the soft starter and opens the
braking contactor (KM2).

Some shaft rotation sensors perform a self-test upon
power-up and momentarily close the output relay. In these
cases, also install a delay timer (KT3).
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Illustration 5.15

1 Control voltage (model dependent) KA1 Run relay

2 Remote control inputs KA2 Start relay

3 Motor thermistor input (PTC only) KA3 Brake relay

4 Relay outputs KA4 Rotation sensing relay

5 3-phase supply KM1 Line contactor (Run)

6 Motor terminals KM2 Line contactor (Brake)

A2 Shaft rotation sensor KT1 Run delay timer

S1 Start contact KT2 Brake delay timer

S2 Stop contact KT3 Shaft rotation sensor delay timer

S3 Reset contact   

Table 5.16

Parameter settings:

• 3-3 Input A Function

• Select Motor Set Select - assigns Input A for Motor set selection

• Set starting performance characteristics using the primary motor set (parameter group 1)

• Set braking performance characteristics using the secondary motor settings (parameter group 7)

• 4-7 Relay C Function

• Select Trip - assigns Trip function to Relay Output C

NOTE
If the MCD-500 trips on supply frequency (16-5 Frequency) when the braking contactor KM2 opens, modify the setting of
Parameters 2-8 through 2-10.
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5.14 Two Speed Motor

The MCD 500 can be configured for control of dual speed Dahlander type motors, using a high speed contactor (KM1), low
speed contactor (KM2) and a star contactor (KM3).

NNOTE
Pole Amplitude Modulated (PAM) motors alter the speed by effectively changing the stator frequency using external
winding configuration. Soft starters are not suitable for use with this type of two-speed motor.

When the soft starter receives a high speed start signal, it closes the high speed contactor (KM1) and star contactor (KM3),
then controls the motor according to the primary motor settings (parameters 1-1 through 1-16.)

When the soft starter receives a low speed start signal, it closes the low speed contactor (KM2). This closes Input A and the
MCD 500 controls the motor according to the secondary motor settings (parameters 7-1 through 7-16).

NOTE
If the MCD 500 trips on supply frequency (16-5 Frequency) when the high-speed start signal (7) is removed, modify the
setting of parameters 2-8 through 2-10.
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IIllustration 5.16

1 Control voltage 66 Remote low-speed start input KM2 Line contactor (low speed)

2 Remote control
inputs

7 Remote high-speed start input KM3 Star contactor (high speed)

3 Relay outputs KA1 Remote start relay (low speed) S1 Reset contact

4 3-phase supply KA2 Remote start relay (high speed) 21,
22, 24

Relay output B

5 Motor terminals KM1 Line contactor (high speed)   

Table 5.17

NOTE
Contactors KM2 and KM3 must be mechanically interlocked.

Parameter settings:

• 3-3 Input A Function

• Select Motor Set Select - assigns Input A for Motor set selection

• Set high speed performance characteristics using parameters 1-1 - 2-9

• Set low speed performance characteristics using parameters 7-1 - 7-16.

• 4-4 Relay B Function

• Select Trip - assigns Trip function to Relay Output B
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6 Operation

6.1 Operation and LCP

6.1.1 Operating Modes

In Hand On mode:

•• To soft start the motor, press [HHand On] on the
LCP

• To stop the motor, press [OOff] on the LCP

• To reset a trip on the starter, press [RReset] on the
LCP

• To emergency stop the motor, press the local
[OOff] and [RReset] buttons at the same time. The
soft starter will remove power from the motor
and open the main contactor, and the motor will
coast to stop. Emergency stop can also be
controlled via a programmable input.

In Auto On mode:

• To soft start the motor, activate the Start remote
input

• To stop the motor, activate the Stop remote
input

• To reset a trip on the starter, activate the Reset
remote input

NOTE
Brake and Jog functions operate only with in-line
connected motors (see Inside Delta Operation)

6.1.2 The LCP

17
7H

A
38

3.
10

3

4

5

2

1

®

Illustration 6.1

1 Four-line display for status and programming details.

2 Display control buttons:

 SStatus: Return to the status displays
Quick Menu: Open the Quick Menu
Main Menu: Open the Main Menu
Alarm Log: Open the Alarm Log

3 Menu navigation buttons:

 [BBack]: Exit the menu or parameter, or cancel a
parameter change
[OOK]: Enter a menu or parameter, or save a parameter
change

[▲] [▼]: Scroll to the next or previous menu or

parameter, change the setting of the current
parameter or scroll through the status screens.

4 Soft starter local control buttons:

 [HHand On]: Start the motor and enter local control
mode.
[OOff]: Stop the motor (only active in Hand On mode).
[AAuto On]: Set the starter to Auto On mode.
[RReset]: Reset a trip (Hand On mode only).

5 Remote input status LEDs.

Table 6.1

6.2 Remote Mounted LCP

A remote mounted LCP can be installed with the MCD 500.
The Control Panel LCP501 can be mounted up to 3 metres
away from the starter, for control and monitoring.
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The starter can be controlled and programmed from either
the remote LCP or the LCP on the starter. Both displays
show the same information.

6.2.1 Synchronising the LCP and the Starter

The DB9 cable can be connected/disconnected from the
LCP while the starter is running.

The first time a LCP is plugged into a starter, the starter
will copy its parameter settings to the LCP.

  

 New display detected  
   

TTable 6.2

If the LCP has previously been used with a MCD 500, the
operator can select whether to copy the parameters to the
starter, or to copy the MCD 500's parameter settings into
the LCP.

Select the required option using the [▲] and [▼] buttons.
The selected option is surrounded by a dotted line. Press
OK to proceed with the selection. Copy Parameters Display
to Starter Starter to Display

 Copy parameters

 Display to starter  
 Starter to display  

Table 6.3

NOTE
If the parameter software version in the LCP is different
from the software version of the starter, only Starter to
Display will be available.

NOTE
While the LCP is synchronising, only the [▲], [▼], [OK], and
[Off] buttons are enabled.

6.3 Welcome Screen

When control power is applied, the starter will display the
welcome screen

Ready  S1

 Welcome  
 1.05 / 2.0 / 1.13  

MCD5-0053-T5-G1-CV2

Table 6.4

3rd display line: Software versions for Remote LCP, Control software,
Model software
4th display line: Product model number

NOTE
The LCP version is only displayed if a Remote LCP 501 is
connected when control power is applied. If no remote
LCP is present, only the control software and model
software versions will be displayed.

6.4 Control Methods

The MCD 500 can be controlled via the control buttons on
the LCP (local control), via the remote inputs (remote
control) or via the serial communication network.

• Local control is only available in Hand On mode.

• Remote control is only available in Auto On
mode.

• Control via the serial communication network is
always disabled in Hand On mode, and Start/Stop
commands via the serial network may be enabled
or disabled in Auto On mode by changing the
setting of 3-2 Comms in Remote.

The MCD 500 can also be configured to auto-start or auto-
stop. Auto-start/stop operation is only available in Auto On
mode, and must be configured using parameters 5-1 - 5-4.
In Hand On mode, the starter will ignore any auto-start/
stop setting.

To switch between Hand On and Auto On modes, use the
local control buttons on the LCP.

[Hand On]: Start the motor and enter Hand On mode.
[Off]: Stop the motor and enter Hand On mode.
[Auto On]: Set the starter to Auto On mode.
[Reset]: Reset a trip (Hand On mode only).

The MCD 500 can also be set to allow local control only or
remote control only, using 3-1 Local/Remote.

If 3-1 Local/Remote is set to Remote Control Only, the [Off]
button is disabled and the motor must be stopped by
remote control or via the serial communication network.
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 HHand On mode Auto On mode

To soft start the motor press [Hand On] on the LCP activate the Start remote input

To stop the motor press [Off] on the LCP activate the Stop remote input

To reset a trip on the starter press [Reset] on the LCP activate the Reset remote input

Auto start/stop operation Disabled Enabled

Table 6.5

To emergency stop the motor, press the local [Off] and [Reset] buttons at the same time. The soft starter will remove power
from the motor and open the main contactor, and the motor will coast to stop. Emergency stop can also be controlled via a
programmable input.

NOTE
Brake and Jog functions operate only with in-line connected motors (see 5.6 Inside Delta Operation)

6.5 Local Control Buttons

If 3-1 Local/Remote is set to LCL/RMT Anytime or LCL/RMT
When OFF, the [Hand On] and [Auto On] buttons are
always active. If the MCD 500 is in Auto On mode, pressing
[Hand On] will enter Hand On mode and start the motor.

If 3-1 Local/Remote is set to Remote Control Only, the [Off]
button is disabled and the motor must be stopped by
remote control or via the serial communication network.

6.6 Displays

The LCP displays a wide range of performance information
about the soft starter. Press [Status] to access the status
display screens, then use [▲] and [▼] to select the
information to display. To return to the status screens from
within a menu, press [Back] repeatedly or press [Status].

• Temperature monitoring

• Programmable screen (see parameters 8-2 - 8-5)

• Current

• Frequency

• Motor power

• Last start information

• Date and time

• SCR Conduction bar-graph

• Performance graphs

NOTE
Screens shown here are with the default settings.

6.6.1 Temperature Monitoring Screen (S1)

The temperature screen shows the temperature of the
motor as a percentage of total thermal capacity, and also
shows which motor data set is in use.

The temperature monitoring screen is the default status
screen.

Ready  S1

MS1 000.0A 000.0kW
 Primary Motor Set  

M1 000%

Table 6.6

6.6.2 Programmable Screen (S2)

The MCD 500's user-programmable screen can be
configured to show the most important information for the
particular application. Use parameters 8-2 to 8-5 to select
which information to display.

Ready  S2

MS1 000.0A 000.0kW
 -.-- pf  

00000 hrs

Table 6.7

6.6.3 Average Current (S3)

The average current screen shows the average current of
all three phases.

Ready  S3

MS1 000.0A 000.0kW
 0.0A  

Table 6.8
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6.6.4 Current Monitoring Screen (S4)

The current screen shows real-time line current on each
phase.

Ready  S4

MS1 000.0A 000.0kW
 Phase currents  

000.0A 000.0A 000.0A

TTable 6.9

6.6.5 Frequency Monitoring Screen (S5)

The frequency screen shows the mains frequency as
measured by the soft starter.

Ready  S5

MS1 000.0A 000.0kW
 00.0Hz  

Table 6.10

6.6.6 Motor Power Screen (S6)

The motor power screen shows motor power (kW, HP and
kVA) and power factor.

Ready  S6

MS1 000.0A 000.0kW
000.0kW  0000HP
0000kVA  -. - - pf

Table 6.11

6.6.7 Last Start Information (S7)

The last start information screen shows details of the most
recent successful start:

• start duration (seconds)

• maximum start current drawn (as a percentage of
motor full load current)

• calculated rise in motor temperature

Ready  S7

MS1 000.0A 000.0kW
Last start  000 s
000 % FLC  ΔTemp 0%

Table 6.12

6.6.8 Date and Time (S8)

The date/time screen shows the current system date and
time (24 hour format). For details on setting the date and
time, see 8.1 Set Date and Time.

Ready  S8

MS1 000.0A 000.0kW
 YYYY MMM DD  
 HH:MM:SS  

Table 6.13

6.6.9 SCR Conduction Bargraph

The SCR conduction bargraph shows the level of
conduction on each phase.

17
7H

A
51

3.
10

Illustration 6.2

6.6.10 Performance Graphs

The MCD 500 can display real-time performance
information for:

• Current

• Motor temperature

• Motor kW

• Motor kVA

• Motor power factor

The newest information is displayed at the right hand
edge of the screen. Older data is not stored. The graph can
also be paused, to allow past performance to be analysed.
To pause or unpause the graph, press and hold [OOK] for
more than 0.5 seconds.

NOTE
The MCD 500 will not collect data while the graph is
paused. When graphing resumes, a small gap will be
shown between the old data and the new data.
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7 Programming

It is possible to access the programming menus at any
time, including while the soft starter is running. All
changes take effect immediately.

7.1 Access Control

Critical parameters (parameter group 15 and higher) are
protected by a four-digit security access code, preventing
unauthorised users from viewing or modifying parameter
settings.

When a user attempts to enter a restricted parameter
group, the LCP prompts for an access code. The access
code is requested once for the programming session, and
authorisation continues until the user closes the menu.

To enter the access code, press [Back] and [OK] to select a
digit, and [▲] and [▼] to change the value. When all four
digits match the access code, press [OK]. The LCP will
display an acknowledgement message before continuing.

To change the access code, use 15-1 Access Code.

Enter Access Code
####

 OOK

Access Allowed
SUPERVISOR

Table 7.1

NOTE
The protection simulation and output simulation are also
protected by the security access code. The counters and
thermal model reset can be viewed without entering an
access code, but an access code must be entered in order
to reset.
The default access code is 0000.

Lock the menus to prevent users from altering parameter
settings. The adjustment lock can be set to allow  Read &
Write, Read Only or No Access in 15-2 Adjustment Lock.

If a user attempts to change a parameter value or access
the Main Menu when the adjustment lock is active, an
error message is displayed:

Access Denied
Adj Lock is On

Table 7.2
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7.2 Quick Menu

7.2.1 Quick Setup

Quick setup provides access to commonly used parameters, allowing the user to configure the MCD 500 as required for the
application. For details of individual parameters, see Parameter Descriptions.

11 Primary Mtr Set

1-1 Motor FLC

1-3 Start Mode

1-4 Current Limit

1-5 Initial Current

1-6 Start Ramp Time

1-9 Excess Start Time

1-10 Stop Mode

1-11 Stop Time

2 Protection

2-1 Phase Sequence

2-4 Undercurrent

2-5 Undercurrent Dly

2-6 Inst Overcurrent

2-7 Inst Overcurrent Dly

3 Inputs

3-3 Input A Function

3-4 Input A Name

3-5 Input A Trip

3-6 Input A Trip Dly

3-7 Input A Initial Dly

4 Outputs

4-1 Relay A Function

4-2 Relay A On Delay

4-3 Relay A Off Delay

4-4 Relay B Function

4-5 Relay B On Delay

4-6 Relay B Off Delay

4-7 Relay C Function

4-8 Relay C On Delay

4-9 Relay C Off Delay

4-10 Low Current Flag

4-11 High Current FLag

4-12 Motor Temp Flag

5 Start/Stop Timers

5-1 Auto-Start Type

5-2 Auto-Start Time

5-3 Auto-Stop Type

5-4 Auto-Stop Time

8 Display

8-1 Language

8-2 User Scrn Top L

8-3 User Scrn Top R

8-4 User Scrn Btm L

8-5 User Scrn Btm R

Table 7.3
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7.2.2 Application Setups

The application setups menu makes it easy to configure the MCD 500 for common applications. The MCD 500 selects the
parameters relevant to the application and suggests a typical setting, and you can adjust each parameter to suit your exact
requirements.

On the display the highlighted values are suggested values and the values indicated by a ▶ are the loaded values.

Always set 1-1 Motor FLC to match the motor's nameplate full load current. The suggested value for motor FLC is the
starter's minimum FLC.

PPump Centrifugal  SSuggested Value Compressor Recip  SSuggested Value

Motor Full Load Current  Motor Full Load Current  
Start Mode
Adaptive Start Profile
Start Ramp Time
Stop Mode
Adaptive Stop Profile
Stop Time

Adaptive Control
Early Acceleration
10 seconds
Adaptive Control
Late Deceleration
15 seconds

Start Mode
Start Ramp Time
Current Limit

Constant Current
10 seconds
450%

Pump Submersible  CConveyor

Motor Full Load Current  Motor Full Load Current  
Start Mode
Adaptive Start Profile
Start Ramp Time
Stop Mode
Adaptive Stop Profile
Stop Time

Adaptive Control
Early Acceleration
5 seconds
Adaptive Control
Late Deceleration
5 seconds

Start Mode
Start Ramp Time
Current Limit
Stop Mode
Adaptive Stop Profile
Stop Time

Constant Current
5 seconds
400%
Adaptive Control
Constant Deceleration
10 seconds

Fan Damped  CCrusher Rotary

Motor Full Load Current  Motor Full Load Current  
Start Mode
Current Limit

Constant Current
350%

Start Mode
Start Ramp Time
Current Limit
Excess Start Time
Locked Rotor Time

Constant Current
10 seconds
400%
30 seconds
20 seconds

Fan Undamped  CCrusher Jaw

Motor Full Load Current  Motor Full Load Current  
Start Mode
Adaptive Start Profile
Start Ramp Time
Excess Start Time
Locked Rotor Time

Adaptive Control
Constant Acceleration
20 seconds
30 seconds
20 seconds

Start Mode
Start Ramp Time
Current Limit
Excess Start Time
Locked Rotor Time

Constant Current
10 seconds
450%
40 seconds
30 seconds

Compressor Screw   

Motor Full Load Current  
Start Mode
Start Ramp Time
Current Limit

Constant Current
5 seconds
400%

Table 7.4
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7.2.3 Loggings

The Loggings menu allows the user to view performance
information in real-time graphs.

•• Current (%FLC)

• Motor Temp (%)

• Motor kW (%)

• Motor kVA (%)

• Motor pf

The newest information is displayed at the right hand
edge of the screen. The graph can be paused to analyse
data by pressing and holding the [OK] button. To re-start
the graph, press and hold [OK].

7.3 Main Menu

The Main Menu button provides access to menus for
setting up the MCD 500 for complex applications and for
monitoring its performance.

7.3.1 Parameters

Parameters allows viewing and changing all programmable
parameters that control how the MCD 500 operates.

To open Parameters, press [Main Menu] then select
Parameters.

To navigate through Parameters:

• to scroll through parameter groups, press [▲] or
[▼].

• to view the parameters in a group, press [OK].

• to return to the previous level, press [Back].

• to close Parameters, press the [Back].

To change a parameter value:

• scroll to the appropriate parameter and press
[OK] to enter edit mode.

• to alter the parameter setting, use the [▲] and [▼]
buttons.

• to save changes, press [OK]. The setting shown
on the display will be saved and the LCP will
return to the parameter list.

• to cancel changes, press [Back]. The LCP will
return to the parameter list without saving
changes.

7.3.2 Parameter Shortcut

The MCD 500 also includes a parameter shortcut, which
allows you to directly access a parameter within the
Parameters menu.

• To access the parameter shortcut, press [Main
Menu] for three seconds

• Use [▲] or [▼] to select the parameter group.

• Press [OK] or [Back] to move the cursor.

• Use [▲] or [▼] to select the parameter number.

Parameter shortcut

Please enter a
Parameter number

01-01

Table 7.5
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7.3.3 Parameter List

11 Primary Mtr Set 4 Outputs 7-12 Adaptv Ctrl Gain-2

1-1 Motor FLC 4-1 Relay A Function 7-13 Adaptv Start Prof-2

1-2 Locked Rotor Time 4-2 Relay A On Delay 7-14 Adaptv Stop Prof-2

1-3 Start Mode 4-3 Relay A Off Delay 7-15 Brake Torque-2

1-4 Current Limit 4-4 Relay B Function 7-16 Brake Time-2

1-5 Initial Current 4-5 Relay B On Delay 88 Display

1-6 Start Ramp Time 4-6 Relay B Off Delay 8-1 Language

1-7 Kickstart Level 4-7 Relay C Function 8-2 User Scrn Top L

1-8 Kickstart Time 4-8 Relay C On Delay 8-3 User Scrn Top R

1-9 Excess Start Time 4-9 Relay C Off Delay 8-4 User Scrn Btm L

1-10 Stop Mode 4-10 Low Current Flag 8-5 User Scrn Btm R

1-11 Stop Time 4-11 High Current FLag 8-6 Graph Timebase

1-12 Adaptv Control Gain 4-12 Motor Temp Flag 8-7 Graph Max Adj

1-13 Adaptv Start Profile 4-13 Analog Output A 8-8 Graph Min Adj

1-14 Adaptv Stop Profile 4-14 Analog A Scale 8-9 Mains Ref Volt

1-15 Brake Torque 4-15 Analog A Max Adj 115 Restrict Paramtr

1-16 Brake Time 4-16 Analog A Min Adj 15-1 Access Code

2 Protection 5 Start/Stop Timers 15-2 Adjustment Lock

2-1 Phase Sequence 5-1 Auto-Start Type 15-3 Emergency Run

2-2 Current Imbalance 5-2 Auto-Start Time 15-4 Current Calibrat

2-3 Current Imbal Dly 5-3 Auto-Stop Type 15-5 Main Cont Time

2-4 Undercurrent 5-4 Auto-Stop Time 15-6 Bypass Cont Time

2-5 Undercurrent Dly 66 Auto-Reset 15-7 Motor Connection

2-6 Inst Overcurrent 6-1 Auto-Reset Action 15-8 Jog Torque

2-7 Inst Ocrnt Dly 6-2 Maximum Resets 116 Protection Action

2-8 Frequency Check 6-3 Reset Dly Grp A & B 16-1 Motor Overload

2-9 Freq Variation 6-4 Reset Delay Grp C 16-2 Current Imbalance

2-10 Frequency Delay 77 Secondary Mtr Set 16-3 Undercurrent

2-11 Restart Delay 7-1 Motor FLC-2 16-4 Inst Overcurrent

2-12 Motor Temp Check 7-2 Lock Rotor Time-2 16-5 Frequency

3 Inputs 7-3 Start Mode-2 16-6 Heatsink Overtemp

3-1 Local/Remote 7-4 Current Limit-2 16-7 Excess Start Time

3-2 Comms in Remote 7-5 Initial Crnt-2 16-8 Input A Trip

3-3 Input A Function 7-6 Start Ramp-2 16-9 Motor Thermistor

3-4 Input A Name 7-7 Kickstart Lvl-2 16-10 Starter Comms

3-5 Input A Trip 7-8 Kickstart Time-2 16-11 Network Comms

3-6 Input A Trip Dly 7-9 Excess Strt Time-2 16-12 Battery/Clock

3-7 Input A Initial Dly 7-10 Stop Mode-2 16-13 Low Control Volts

3-8 Remote Reset Logic 7-11 Stop Time-2   

Table 7.6
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7.4 Primary Motor Settings

NNOTE
Default settings are marked with *.

The parameters in Primary Motors Settings configure the
soft starter to match the connected motor. These
parameters describe the motor's operating characteristics
and allow the soft starter to model the motor's
temperature.

1-1  Motor FLC

Option: Function:

Model
dependent

Matches the starter to the connected motor's
full load current. Set to the full load current
(FLC) rating shown on the motor nameplate.

1-2  Locked Rotor Time

Range: Function:

10 secs*   [0:01 - 2:00
(min:sec)]

Sets the maximum length of the time
the motor can run at locked rotor
current from cold before reaching its
maximum temperature. Set according
to the motor datasheet.
If this information is not available, we
recommend the value should be less
than 20 seconds.

1-3  Start Mode

Option: Function:

Selects the soft start mode. See 5.3 Starting
Modes for more details.

Constant Current*
Adaptive Control

1-4  Current Limit

Range: Function:

350%*   [100% -
600% FLC]

Sets the current limit for constant current
and current ramp soft starting, as a
percentage of motor full load current.
See 5.3 Starting Modes for more details.

1-5  Initial Current

Range: Function:

350%*   [100% -
600% FLC]

Sets the initial start current level for current
ramp starting, as a percentage of motor full
load current. Set so that the motor begins to
accelerate immediately after a start is
initiated.
If current ramp starting is not required, set
the initial current equal to the current limit.
See 5.3 Starting Modes for more details.

1-6  Start Ramp Time

Range: Function:

10 secs*   [1 - 180
secs]

Sets the total start time for an AAC
Adaptive Control start or the ramp time
for current ramp starting (from the initial
current to the current limit). See
5.3 Starting Modes for more details.

1-7  Kickstart Level

Range: Function:

500%*   [100% -
700% FLC]

Sets the level of the kickstart current.

CAUTION
Kickstart subjects the mechanical
equipment to increased torque levels.
Ensure the motor, load and couplings
can handle the additional torque
before using this feature.

1-8  Kickstart Time

Range: Function:

0000
msecs*

  [0 - 2000
msecs]

Sets the kickstart duration. A setting of 0
disables kickstart. See 5.3 Starting Modes
for more details.

CAUTION
Kickstart subjects the mechanical
equipment to increased torque
levels. Ensure the motor, load and
couplings can handle the additional
torque before using this feature.

1-9  Excess Start Time

Range: Function:

Excess start time is the maximum time
the MCD 500 will attempt to start the
motor. If the motor does not reach full
speed within the programmed limit, the
starter will trip. Set for a period slightly
longer than required for a normal
healthy start. A setting of 0 disables
excess start time protection.

20
secs*

  [0:00 - 4:00
(min:secs)]

Set as required.

1-10  Stop Mode

Option: Function:

Selects the stop mode. See 5.4 Stopping
Modes for more details.

Coast to Stop*
TVR Soft Stop
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11-10  Stop Mode

Option: Function:

Adaptive Control

Brake

1-11  Stop Time

Range: Function:

0 secs*   [0:00 - 4:00
(min:secs)]

Sets the time for soft stopping the motor
using timed voltage ramp or Adaptive
Control (AAC). If a main contactor is
installed, the contactor must remain
closed until the end of the stop time. Use
a programmable output configured to
Run to control the main contactor. Sets
the toal stopping time when using brake.
See 5.4 Stopping Modes for more details.

1-12  Adaptive Control Gain

Range: Function:

75%*   [1% -
200%]

Adjusts the performance of AAC adaptive
acceleration control. This setting affects both
starting and stopping control.

NOTE
We recommend leaving the gain setting
at the default level unless AAC
performance is not satisfactory. If the
motor accelerates or decelerates quickly
at the end of a start or stop, increase the
gain setting by 5%~10%. If the motor
speed fluctuates during starting or
stopping, decrease the gain setting
slightly.

1-13  Adaptive Start Profile

Option: Function:

Selects which profile the MCD 500 will
use for an AAC adaptive acceleration
control soft start. See 5.4 Stopping
Modes for more details.

Early Acceleration

Constant Acceleration*
Late Acceleration

1-14  Adaptive Stop Profile

Option: Function:

Selects which profile the MCD 500 will
use for an AAC adaptive acceleration
control soft stop. See 5.4 Stopping
Modes for more details.

Early Deceleration

Constant Deceleration*
Late Acceleration

7.4.1 Brake

Brake uses DC injection to actively slow the motor. See
5.4 Stopping Modes for more details.

1-15  Brake Torque

Range: Function:

20%*   [20 - 100%] Sets the amount of brake torque the MCD
500 will use to slow the motor.

1-16  Brake Time

Range: Function:

1 sec*   [1 - 30 secs] Sets the duration for DC injection during a
braking stop.

NOTE
This parameter is used in conjunction
with 1-11 Stop Time. See for details.

7.5 Protection

2-1  Phase Sequence

Option: Function:

Selects which phase sequences the soft starter
will allow at a start. During its pre-start checks,
the starter examines the sequence of the
phases at its input terminals and trips of the
actual sequence does not match the selected
option.

Any sequence*
Positive only

Negative only

7.5.1 Current Imbalance

The MCD 500 can be configured to trip if the currents on
the three phases vary from each other by more than a
specified amount. The imbalance is calculated as the
difference between the highest and lowest currents on all
three phases, as a percentage of the highest current.

Current imbalance detection is desensitised by 50% during
starting and soft stopping.

2-2  Current Imbalance

Range: Function:

30%*   [10% - 50%] Sets the trip point for current imbalance
protection.

2-3  Current Imbalance Delay

Range: Function:

3 secs*   [0:00 - 4:00
(min:secs)]

Slows the MCD 500's response to
current imbalance, avoiding trips
due to momentary fluctuations.
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7.5.2 Undercurrent

The MCD 500 can be configured to trip if the average
current of all three phases drops below a specified level
while the motor is running.

22-4  Undercurrent

Range: Function:

20%*   [0% -
100%]

Sets the trip point for undercurrent protection,
as a percentage of motor full load current. Set
to a level between the motor's normal working
range and the motor's magnetising (no load)
current (typically 25% to 35% of full load
current). A setting of 0% disables undercurrent
protection.

2-5  Undercurrent Delay

Range: Function:

5 secs*   [0:00 - 4:00
(min:secs)]

Slows the MCD 500's response to
undercurrent, avoiding trips due to
momentary fluctuations.

7.5.3 Instantaneous Overcurrent

The MCD 500 can be configured to trip if the average
current of all three phases exceeds a specified level while
the motor is running.

2-6  Instantaneous Overcurrent

Range: Function:

400%*   [80% - 600%
FLC]

Sets the trip point for instantaneous
overcurrent protection, as a
percentage of motor full load current.

2-7  Instantaneous Overcurrent Delay

Range: Function:

0 secs*   [0:00 - 1:00
(min:secs)]

Slows the MCD 500's response to
overcurrent, avoiding trips due to
momentary overcurrent events.

7.5.4 Frequency Trip

The MCD 500 monitors mains frequency throughout
operation, and can be configured to trip is the frequency
varies beyond a specified tolerance.

2-8   Frequency Check

Option: Function:

Do not Check

Start Only

Start/Run*
Run Only

Determines when the starter will monitor for a
frequency trip.

2-9  Frequency Variation

Option: Function:

Selects the soft starter's tolerance for frequency
variation.
Running a motor outside its specified frequency for
long periods can cause damage and premature
failure.

± 2 Hz

± 5 Hz*
± 10 Hz

± 15 Hz

2-10  Frequency Delay

Range: Function:

1 sec*   [0:01 - 4:00
(min:sec)]

Slows the MCD 500's response to
frequency disturbances, avoiding trips
due to momentary fluctuations.

NOTE
If the mains frequency drops below
35 Hz or rises above 75 Hz, the
starter will trip immediately.

2-11  Restart Delay

Range: Function:

10
secs*

  [00:01 -
60:00
(min:secs)]

The MCD 500 can be configured to force
a delay between the end of a stop and
the beginning of the next start. During
the restart delay, the display shows the
time remaining before another start can
be attempted.

NOTE
The restart delay is measured from
the end of each stop. Changes to
the restart delay setting take effect
immediately.

2-12  Motor Temperature Check

Option: Function:

Selects whether the MCD 500 will verify the
motor has sufficient thermal capacity for a
successful start. The soft starter compares the
motor's calculated temperature with the
temperature rise from the last motor start and
only operates if the motor is cool enough to start
successfully.

Do not

Check*
Check
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7.6 Inputs

33-1  Local/Remote

Option: Function:

Selects when the [Auto On] and [Hand On]
buttons can be used to switch to Hand On or
Auto On modes.

Lcl/Rmt

anytime*
The user can change between local and
remote control at any time.

Local Control
Only

All remote inputs are disabled.

Remote Control
Only

Selects whether the starter can be used in
Hand On or Auto On modes.

3-2  Comms in Remote

Option: Function:

Selects whether the starter will accept Start
and Stop commands from the serial
communication network when in Remote
mode. The Force Comms Trip, Local/Remote
Control and Test Start and Reset commands
are always enabled.

Disable Ctrl in
RMT

Enable Ctrl in

RMT*

3-3  Input A Function

Option: Function:

Selects the function of Input A.

Motor Set

Select*
The MCD 500 can be configured with two
separate sets of motor data. The primary motor
data is programmed using Parameters 1-1 to
1-16. The secondary motor data is programmed
using Parameters 7-1 to 7-16.
To use the secondary motor data, this parameter
must be set to Motor Set Select and 11, 16 must
be closed when a start command is given. The
MCD 500 checks which motor data to use at a
start, and will use that motor data for the entire
start/stop cycle.

Input Trip
(N/O)

Input A can be used to trip the soft starter.
When this parameter is set to Input Trip (N/O),  a
closed circuit across 11, 16 trips the soft starter
(Parameters 3-5, 3-6, 3-7).

Input Trip
(N/C)

When this parameter is set to Input Trip (N/C),  an
open circuit across 11, 16 trips the soft starter
(Parameters 3-5, 3-6, 3-7).

Local/Remote
Select

Input A can be used to select between local and
remote control, instead of using the buttons on
theLCP. When the input is open, the starter is in
local mode and can be controlled via the LCP.
When the input is closed, the starter is in
remote mode. The [Hand On] and [Auto On]
buttons are disabled, and the soft starter will

3-3  Input A Function

Option: Function:
ignore any Local/Remote select command from
the serial communications network.
To use Input A to select between local and
remote control, 3-1 Local/Remote must be set to
LCL/RMT Anytime.

Emergency
Run

In emergency run the soft starter continues to
run until stopped, ignoring all trips and
warnings (see 15-3 Emergency Run for details).
Closing the circuit across 11, 16 activates
emergency run.
Opening the circuit ends emergency run and the
MCD 500 stops the motor.

Emergency
Stop

The MCD 500 can be commanded to emergency
stop the motor, ignoring the soft stop mode set
in 1-10 Stop Mode.
When the circuit across 11, 16 is opened, the
soft starter allows the motor to coast to stop.

Jog Forward Activates jog operation in a forward direction
(will operate only in Remote mode).

Jog Reverse Activates jog operation in reverse direction (will
operate only in Remote mode).

3-4  Input A Name

Option: Function:

Selects a message for the LCP to display
when Input A is active.

Input Trip*
Low Pressure

High Pressure

Pump Fault

Low Level

High Level

No Flow

Emergency Stop

Controller

PLC

Vibration Alarm

3-5   Input A Trip

Option: Function:

Selects when an input trip can occur.

Always Active* A trip can occur at any time when the soft
starter is receiving power.

Operating Only A trip can occur while the soft starter is
running, stopping or starting.

Run Only A trip can only occur while the soft starter is
running.

3-6  Input A Trip Delay

Range: Function:

0 secs*   [0:00 - 4:00 (min:secs)] Sets delay between the input
activating and soft starter
tripping.

Programming MCD 500 Operating Instruction

58 MG17K402 - VLT® is a registered Danfoss trademark

77

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 140 of 405



33-7  Input A Initial Delay

Range: Function:

0 secs*   [00:00 - 30:00
(min:secs)]

Sets a delay before an input trip can
occur. The initial delay is counted
from the time a start signal is
received. The state of the input is
ignored until the initial delay has
elapsed.

3-8  Remote Reset Logic

Option: Function:

Selects whether the MCD 500's remote reset
input (terminals 25, 18) is normally open or
normally closed.

Normally Closed*
Normally Open

7.7 Outputs

4-1  Relay A Function

Option: Function:

Selects the function of Relay A (normally
open).

Off Relay A is not used

Main Contactor* The relay closes when the MCD 500 receives
a start command, and remains closed as long
as the motor is receiving voltage.

Run The relay closes when the starter changes to
run state.

Trip The relay closes when the starter trips.

Warning The relay closes when the starter issues a
warning.

Low Current
Flag

The relay closes when the low current flag
activates (4-10 Low Current Flag).

High Current
Flag

The relay closes when the high current flag
activates (4-11 High Current Flag).

Motor Temp
Flag

The relay closes when the motor temperature
flag activates (4-12 Motor Temperature Flag).

7.7.1 Relay A Delays

The MCD 500 can be configured to wait before opening or
closing Relay A.

4-2  Relay A On Delay

Range: Function:

0 secs*   [0:00 - 5:00 (min:secs)] Sets the delay for closing Relay
A.

4-3  Relay A Off Delay

Range: Function:

0 secs*   [0:00 - 5:00 (min:secs)] Sets the delay for re-opening
Relay A.

7.7.2 Relays B and C

Parameters 4-4 to 4-9 configure the operation of Relays B
and C in the same way as parameters 4-1 to 4-3 configure
Relay A.

4-4  Relay B Function

Option: Function:

Selects the function of Relay B (changeover).

Off Relay B is not used

Main Contactor The relay closes when the MCD 500 receives a
start command, and remains closed as long as
the motor is receiving voltage.

Run* The relay closes when the starter changes to
run state.

Trip The relay closes when the starter trips.

Warning The relay closes when the starter issues a
warning.

Low Current
Flag

The relay closes when the low current flag
activates (4-10 Low Current Flag).

High Current
Flag

The relay closes when the high current flag
activates (4-11 High Current Flag).

Motor Temp
Flag

The relay closes when the motor temperature
flag activates (4-12 Motor Temperature Flag).

4-5  Relay B On Delay

Range: Function:

0 secs*   [0:00 - 5:00 (min:secs)] Sets the delay for closing Relay
B.

4-6  Relay B Off Delay

Range: Function:

0 secs*   [0:00 - 5:00 (min:secs)] Sets the delay for re-opening
Relay B.

4-7  Relay C Function

Option: Function:

Selects the function of Relay C (normally
open).

Off Relay C is not used

Main Contactor The relay closes when the MCD 500 receives a
start command, and remains closed as long as
the motor is receiving voltage.

Run The relay closes when the starter changes to
run state.

Trip* The relay closes when the starter trips.

Warning The relay closes when the starter issues a
warning.

Low Current
Flag

The relay closes when the low current flag
activates (4-10 Low Current Flag).

High Current
Flag

The relay closes when the high current flag
activates (4-11 High Current Flag).

Motor Temp
Flag

The relay closes when the motor temperature
flag activates (4-12 Motor Temperature Flag).
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44-8  Relay C On Delay

Range: Function:

0 secs*   [0:00 - 5:00 (min:secs)] Sets the delay for closing Relay
C.

4-9  Relay C Off Delay

Range: Function:

0 secs*   [0:00 - 5:00 (min:secs)] Sets the delay for re-opening
Relay C.

7.7.3 Low Current Flag and High Current
Flag

The MCD 500 has low and high current flags to give early
warning of abnormal operation. The current flags can be
configured to indicate an abnormal current level during
operation, between the normal operating level and the
undercurrent or instantaneous overcurrent trip levels. The
flags can signal the situation to external equipment via
one of the programmable outputs. The flags clear when
the current returns within the normal operating range by
10% of the programmed motor full load current.

4-10  Low Current Flag

Range: Function:

50%*   [1% - 100%
FLC]

Sets the level at which the low current
flag operates, as a percentage of motor
full load current.

4-11  High Current Flag

Range: Function:

100%*   [50% - 600%
FLC]

Sets the level at which the high
current flag operates, as a percentage
of motor full load current.

7.7.4 Motor Temperature Flag

The MCD 500 has a motor temperature flag to give early
warning of abnormal operation. The flag can indicate that
the motor is operating above its normal operating
temperature, but lower than the overload limit. The flag
can signal the situation to external equipment via one fo
the programmable outputs.

4-12  Motor Temperature Flag

Range: Function:

80%*   [0% - 160%] Sets the level at which the motor
temperature flag operates, as a percentage
of the motor's thermal capacity.

7.7.5 Analog Output A

The MCD 500 has an analog output, which can be
connected to associated equipment to monitor motor
performance.

4-13  Analog Output A

Option: Function:

Selects which information will be reported via
analog output A.

Current (%

FLC)*
Current as a percentage of motor full load
current.

Motor Temp
(%)

Motor temperature as a percentage of the motor
service factor (calculated by the soft starter's
thermal model).

Motor kW
(%)

Motor kilowatts. 100% is motor FLC (1-1 Motor
FLC) multiplied by mains reference voltage (8-9
Mains Reference Voltage). Power factor is assumed
to be 1.0.

3 ×  V  ×  IFLC  ×  pf
1000

Motor kVA
(%)

Motor kilovolt amperes. 100% is motor FLC (1-1
Motor FLC) multiplied by mains reference voltage
(8-9 Mains Reference Voltage).

3 ×  V  ×  IFLC  
1000

Motor pf Motor power factor, measured by the soft starter.

4-14  Analog A Scale

Option: Function:

Selects the range of the output.

0-20 mA

4-20 mA*

4-15  Analog A Maximum Adjustment

Range: Function:

100%*   [0% - 600%] Calibrates the upper limit of the analog
output to match the signal measured on
an external current measuring device.

4-16  Analog A Minimum Adjustment

Range: Function:

0%*   [0% - 600%] Calibrates the lower limit of the analog
output to match the signal measured on an
external current measuring device.

7.8 Start/Stop Timers

CAUTION
The auto-start timer overrides any other form of control.
The motor may start without warning.

5-1  Auto-Start Type

Option: Function:

Selects whether the soft starter will auto-start after a
specified delay, or at a time of day.

Off* The soft starter will not auto-start.

Timer The soft starter will auto-start after a delay from the
next stop, as specified in 5-2 Auto-start Time.

Clock The soft starter will auto-start at the time programmed
in 5-2 Auto-start Time.
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55-2  Auto-Start Time

Range: Function:

1 min*   [00:01 - 24:00
(hrs:min)]

Sets the time for the soft starter to
auto-start, in 24 hour clock format.

5-3  Auto-Stop Type

Option: Function:

Selects whether the soft starter will auto-stop after a
specified delay, or at a time of day.

Off* The soft starter will not auto-stop.

Time The soft starter will auto-stop after a delay from the
next start, as specified in 5-4 Auto-stop Time.

Clock The soft starter will auto-stop at the time programmed
in 5-4 Auto-stop Time.

5-4  Auto-Stop Time

Range: Function:

1 min*   [00:01 -
24:00
(hrs:min)]

Sets the time for the soft starter to auto-
stop, in 24 hour clock format.

CAUTION
This function should not be used in
conjunction with remote two-wire
control. The soft starter will still
accept start and stop commands from
the remote inputs or serial communi-
cation network. To disable local or
remote control, use 3-1 Local/Remote.
If auto-start is enabled and the user is
in the menu system, auto-start will
become active if the menu times out
(if no LCP activity is detected for five
minutes).

7.9 Auto-Reset

The MCD 500 can be programmed to automatically reset
certain trips, which can help minimise operating
downtime. Trips are divided into three categories for auto-
reset, depending on the risk to the soft starter:

Group  

A

Current Imbalance

Phase Loss

Power Loss

Mains Frequency

B

Undercurrent

Instantaneous Overcurrent

Input A Trip

C

Motor Overload

Motor Thermistor

Starter Overtemperature

Table 7.7

Other trips cannot be automatically reset.

This function is ideal for remote installations using 2-wire
control in Auto On mode. If the 2-wire start signal is
present after an auto-reset, the MCD 500 will restart.

6-1  Auto-Reset Action

Option: Function:

Selects which trips can be auto-reset.

Do not Auto-Reset*
Reset Group A

Reset Group A & B

Reset Group A, B & C

6-2  Maximum Resets

Range: Function:

1*   [1 - 5] Sets how many times the soft starter will auto-reset,
if it continues to trip. The reset counter increases by
one each time the soft starter auto-resets, and
decreases by one after each successful start/stop
cycle.

NOTE
The reset counter will return to 0 if the starter is manually
reset.

7.9.1 Auto-Reset Delay

The MCD 500 can be configured to wait before auto-
resetting a trip. Separate delays can be set for trips in
Groups A and B, or in Group C.

6-3  Reset Delay Groups A & B

Range: Function:

5 secs*   [00:05 - 15:00
(min:secs)]

Sets the auto-reset delay for
Group A and Group B trips.

6-4  Reset Delay Group C

Range: Function:

5 min*   [5 - 60 (minutes)] Sets the auto-reset delay for Group C
trips.

7.10 Secondary Motor Set

7-1  Motor FLC-2

Range: Function:

  [Motor
dependent]

Matches the starter to the second motor's
full load current. Set to the full load
current (FLC) rating shown on the motor
nameplate.
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77-2  Locked Rotor Time-2

Range: Function:

10 secs*   [0:01 - 2:00
(min:secs)]

Sets the maximum length of the time
the motor can run at locked rotor
current from cold before reaching its
maximum temperature. Set according
to the motor datasheet.
If this information is not available, we
recommend the value should be less
than 20 seconds.

7-3  Start Mode-2

Option: Function:

Selects the start mode for the secondary
motor.

Constant Current*
Adaptive Control

7-4  Current Limit-2

Range: Function:

350%*   [100% - 600%
FLC]

Sets the current limit for constant
current and current ramp soft starting,
as a percentage of motor full load
current.

7-5  Initial Current-2

Range: Function:

350%*   [100% -
600% FLC]

Sets the initial start current level for current
ramp starting, as a percentage of motor full
load current. Set so that the motor begins to
accelerate immediately after a start is
initiated.
If current ramp starting is not required, set
the initial current equal to the current limit.

7-6  Start Ramp Time-2

Range: Function:

10 secs*   [1 - 180
secs]

Sets the total start time for an AAC
Adaptive Control start or the ramp time
for current ramp starting (from the initial
current to the current limit).

7-7  Kickstart Level-2

Range: Function:

500%*   [100% - 700% FLC] Sets the level of the kickstart
current.

7-8  Kickstart Time-2

Range: Function:

0000 msecs*   [0 - 2000 msecs] Sets the kickstart duration. A
setting of 0 disables kickstart.

7-9  Excess Start Time-2

Range: Function:

Excess start time is the maximum time
the MCD 500 will attempt to start the
motor. If the motor does not reach full
speed within the programmed limit, the
starter will trip. Set for a period slightly
longer than required for a normal
healthy start. A setting of 0 disables
excess start time protection.

20
secs*

  [0:00 - 4:00
(min:secs)]

Set the excess time for the secondary
motor.

7-10  Stop Mode-2

Option: Function:

Selects the stop mode for the secondary
motor.

Coast to Stop*
TVR Soft Stop

Adaptive Control

Brake

7-11  Stop Time-2

Range: Function:

0 secs*   [0:00 - 4:00
(min:secs)]

Sets the time for soft stopping the motor
using timed voltage ramp or Adaptive
Control (AAC). If a main contactor is
installed, the contactor must remain
closed until the end of the stop time.
Use a programmable output configured
to Run to control the main contactor.
Sets the toal stopping time when using
brake.

7-12  Adaptive Control Gain-2

Range: Function:

75%*   [1% -
200%]

Adjusts the performance of AAC adaptive
acceleration control.

NOTE
We recommend leaving the gain setting
at the default level unless AAC
performance is not satisfactory.
If the motor accelerates or decelerates
quickly at the end of a start or stop,
increase the gain by setting by 5% -
10%. If the motor speed fluctuates
during starting or stopping, decrease the
gain setting slightly.
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77-13  Adaptive Start Profile-2

Option: Function:

Selects which profile the MCD 500 will
use for an AAC adaptive acceleration
control soft start.

Early Acceleration

Constant Acceleration*
Late Acceleration

7-14  Adaptive Stop Profile-2

Option: Function:

Selects which profile the MCD 500 will
use for an AAC adaptive acceleration
control soft stop.

Early Deceleration

Constant Deceleration*
Late Acceleration

7-15  Brake Torque-2

Range: Function:

20%*   [20 - 100%] Sets the amount of brake torque the MCD
500 will use to slow the motor.

7-16  Brake Time-2

Range: Function:

1 sec*   [1 - 30 secs] Sets the duration for DC injection during a
braking stop.

NOTE
This parameter is used in conjunction
with 7-11 Stop Time-2.

7.11 Display

8-1   Language

Option: Function:

Selects which language the LCP will
use to display messages and feedback.

English*
Chinese (中丈)

Spanish (Español)

German (Deutsch)

Portuguese (Português)

French (Français)

Italian (Italiano)

Russian (Русский)

7.11.1 User Programmable Screen

Selects which four items will be displayed on the
programmable monitoring screen.

8-2  User Screen - Top Left

Option: Function:

Selects the item displayed in the top left part
of the screen.

Blank Displays no data in the selected area,
allowing long messages to be shown without
overlapping.

Starter State The starter's operating state (starting,
running, stopping or tripped). Only available
for “Top L” and “Btm L”.

Motor Current The average current measured on three
phases.

Motor pf* The motor's power factor, measured by the
soft starter.

Mains Frequency The average frequency measured on three
phases.

Motor kW The motor's running power in kilowatts.

Motor HP The motor's running power in horsepower.

Motor Temp The motor's temperature, calculated by the
thermal model.

kWh The number of kilowatt hours the motor has
run via the soft starter.

Hours Run The number of hours the motor has run via
the soft starter.

8-3  User Screen - Top Right

Option: Function:

Selects the item displayed in the top right
part of the screen.

Blank* Displays no data in the selected area,
allowing long messages to be shown without
overlapping.

Starter State The starter's operating state (starting,
running, stopping or tripped). Only available
for “Top L” and “Btm L”.

Motor Current The average current measured on three
phases.

Motor pf The motor's power factor, measured by the
soft starter.

Mains Frequency The average frequency measured on three
phases.

Motor kW The motor's running power in kilowatts.

Motor HP The motor's running power in horsepower.

Motor Temp The motor's temperature, calculated by the
thermal model.

kWh The number of kilowatt hours the motor has
run via the soft starter.

Hours Run The number of hours the motor has run via
the soft starter.
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88-4  User Screen - Bottom Left

Option: Function:

Selects the item displayed in the bottom left
part of the screen.

Blank Displays no data in the selected area,
allowing long messages to be shown without
overlapping.

Starter State The starter's operating state (starting,
running, stopping or tripped). Only available
for “Top L” and “Btm L”.

Motor Current The average current measured on three
phases.

Motor pf The motor's power factor, measured by the
soft starter.

Mains Frequency The average frequency measured on three
phases.

Motor kW The motor's running power in kilowatts.

Motor HP The motor's running power in horsepower.

Motor Temp The motor's temperature, calculated by the
thermal model.

kWh The number of kilowatt hours the motor has
run via the soft starter.

Hours Run* The number of hours the motor has run via
the soft starter.

8-5  User Screen - Bottom Right

Option: Function:

Selects the item displayed in the bottom
right part of the screen.

Blank* Displays no data in the selected area,
allowing long messages to be shown without
overlapping.

Starter State The starter's operating state (starting,
running, stopping or tripped). Only available
for “Top L” and “Btm L”.

Motor Current The average current measured on three
phases.

Motor pf The motor's power factor, measured by the
soft starter.

Mains Frequency The average frequency measured on three
phases.

Motor kW The motor's running power in kilowatts.

Motor HP The motor's running power in horsepower.

Motor Temp The motor's temperature, calculated by the
thermal model.

kWh The number of kilowatt hours the motor has
run via the soft starter.

Hours Run The number of hours the motor has run via
the soft starter.

7.11.2 Performance Graphs

The loggings menu allows the user to view performance
information in real-time graphs.

The newest information is displayed at the right hand
edge of the screen. The graph can be paused to analyse
data by pressing and holding the OK button. To re-start
the graph, press and hold OK.

8-6  Graph Timebase

Option: Function:

Sets the graph time scale. The graph will progres-
sively replace the old data with new data.

10 secs*
30 secs

1 min

5 minutes

10 minutes

30 minutes

1 hour

8-7  Graph Maximum Adjustment

Range: Function:

400%*   [0% - 600%] Adjusts the upper limit of the performance
graph

8-8  Graph Minimum Adjustment

Range: Function:

0%*   [0% - 600%] Adjusts the lower limit of the performance
graph.

8-9  Mains Reference Voltage

Range: Function:

400 V*   [100 - 690
V]

Sets the nominal voltage for the LCP's
monitoring functions. This is used to
calculate motor kilowatts and kilovolt
amperes (kVA), but does not affect the MCD
500's motor control protection.
Enter the measured mains voltage.
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7.12 Restricted Parameters

115-1  Access Code

Range: Function:

0000*   [0000 -
9999]

Sets the access code to enter the simulation
tools and counter resets or the restricted
section of the Programming Menu (parameter
group 15 and higher).
Use [Back] and [OK] to select which digit to

alter and use [▲] and [▼] to change the value.

NOTE
In the event of a lost access code, contact
your supplier for master access code that
allows you to re-program a new access
code.

15-2  Adjustment Lock

Option: Function:

Selects whether the LCP will allow parameters to
be changed via the Programming Menu.

Read &

Write*
Allows users to alter parameter values in the
Programming Menu

Read Only Prevents users altering parameter values in the
Programming Menu. Parameter values can still be
viewed.

No Access Prevents users adjusting parameters in the
Programming Menu unless an access code is
entered.

NOTE
Changes to the Adjustment Lock setting take
effect only after the Programming Menu has
been closed.

15-3  Emergency Run

Option: Function:

Selects whether the soft starter will permit emergency
run operation. In emergency run, the soft starter will
start (if not already running) and continue to operate
until emergency run ends, ignoring stop commands and
trips.
Emergency run is controlled using a programmable
input.
When Emergency Run is activated in internally bypassed
models which are not running, the starter will attempt a
normal start while ignoring all trips. If a normal start is
not possible, a DOL start via the internal bypass relays
will be attempted. For non-bypassed models, an
external emergency run bypass contactor may be used.

15-4  Current Calibration

Range: Function:

100%*  
[85%
-
115%]

Motor Current Calibration calibrates the soft
starter's current monitoring circuits to match an
external current metering device.
Use the following formula to determine the
necessary adjustment:

Calibration ( % ) =  Current shown on MCD  500 display
Current measured by external device

e.g. 102 %  =  66 A
65 A

NOTE
This adjustment affects all current-based
functions.

15-5  Main Contactor Time

Range: Function:

400
msecs*

  [100 -
2000 msecs]

Sets the delay period between the
starter switching the main contactor
output (terminals 13, 14) and
beginning the pre-start checks (before
start) or entering the not ready state
(after a stop). Set according to the
specifications of the main contactor
used.

15-6  Bypass Contactor Time

Range: Function:

150 msecs*   [100 - 2000
msecs]

Sets the starter to match the bypass
contactor closing time. Set according
to the specifications of the bypass
contactor used. If the time is too
short, the starter will trip.

15-7  Motor Connection

Option: Function:

Selects the soft starter will automatically detect
the format of the connection to the motor.

Auto-Detect*
In-line

Inside Delta

15-8  Jog Torque

Range: Function:

50%*   [20% - 100%] Sets the torque level for jog operation.
See the section Jog Operation for more
details.

NOTE
Setting this parameter above 50% may cause increased
shaft vibration.
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7.13 Protection Action

116-1 - 16-12  Protection Action

Option: Function:

Selects the soft starter's response to each
protection.

• 16-1 Motor Overload

• 16-2 Current Imbalance

• 16-3 Undercurrent

• 16-4 Inst Overcurrent

• 16-5 Frequency

• 16-6 Heatsink Overtemp

• 16-7 Excess Start Time

• 16-8 Input A Trip

• 16-9 Motor Thermistor

• 16-10 Starter/Comms

• 16-11 Network/Comms

• 16-12 Battery/Clock

• 16-13 Low Control Volts

Trip Starter*
Warn and
Log

Log Only

7.14 Factory Parameters

These parameters are restricted for Factory use and are not
available to the user.
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8 Tools

To access Tools, open the Main Menu, scroll to Tools and
press [OK].

8.1 Set Date and Time

To set the date and time:

1. Open the Tools Menu.

2. Scroll to Set Date & Time.

3. Press [OK] to enter edit mode.

4. Press [OK] to select which part of the date or
time to edit.

5. Use [▲] and [▼] to change the value.

To save changes, press [OK] repeatedly. The MCD 500 will
confirm the changes. To cancel changes, press [Back]
repeatedly.

8.2 Load/Save Settings

The MCD 500 includes options to:

•• Load defaults: Load the MCD 500's parameters
with default values

• Load User Set 1: Reload previously saved
parameter settings from an internal file

• Save User Set 1: Save the current parameter
settings to an internal file

In addition to the factory default values file, the MCD 500
can store a user-defined parameter file. This file contains
default values until a user file is saved.

To load or save parameter settings:
1. Open the Tools Menu.

2. Use [▼] to select the required function, then press
[OK].

3. At the confirmation prompt, select YES to confirm
or NO to cancel and then [OK] to load/save the
selection or exit the screen.

Tools  

Load Defaults

Load User Set 1

Save User Set 1

Table 8.1

Load Defaults

No

Yes

Table 8.2

When the action has been completed, the screen will
briefly display a confirmation message, then return to the
status screens.

8.3 Reset Thermal Model

NOTE
This function is protected by the security access code.

The MCD 500's advanced thermal modelling software
constantly monitors the motor's performance. This allows
the MCD 500 to calculate the motor's temperature and
ability to start successfully at any time.

The thermal model can be reset if required.

1. Open Tools.

2. Scroll to Reset Thermal Model and press [OK].

3. At the confirmation prompt, press [OK] to confirm
then enter the access code, or press [Back] to
cancel the action.

4. Select Reset or Do Not Reset, then press [OK].
When the thermal model has been reset, the
MCD 500 will return to the previous screen.

Reset Thermal Model

M1 X%

OK to Reset

Table 8.3

Reset Thermal Model

Do Not Reset

Reset

Table 8.4

CAUTION
Adjusting the motor thermal model may compromise
motor life and should only be done in the case of
emergency.
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8.4 Protection Simulation

NNOTE
This function is protected by the security access code.

Software simulation functions let you test the soft starter's
operation and control circuits without connecting the soft
starter to mains voltage.

The MCD 500 can simulate each different protection, in
order to confirm that the soft starter is responding
correctly and reporting the situation on the display and
across the communication network.

To use the protection simulation:
1. Open the Main Menu.

2. Scroll to Protection Sim and press [OK].

3. Use [▲] and [▼] to select the protection you want
to simulate.

4. Press [OK] to simulate the selected protection.

5. The protection message is displayed while [OK] is
pressed. The soft starter's response depends on
the Protection Action setting (parameter group
16).

6. Press [Back] to return to the simulation list.

7. Use [▲] or [▼] to select another simulation, or
press [Back] to return to the Main Menu.

MS1 000.0A 0000.0kW

Tripped

Selected Protection

Table 8.5

NOTE
If the protection trips the soft starter, reset before
simulating another protection. If the protection action is
set to Warn or Log, no reset is required.
If the protection is set to Warn & Log, the warning
message can be viewed only while [OK] is pressed.
If the protection is set to Log only, nothing appears on the
screen but an entry will appear in the log.

8.5 Output Signal Simulation

NOTE
This function is protected by the security access code.

The LCP allows the user to simulate output signalling in
order to confirm that the output relays are operating
correctly.

NOTE
To test operation of the flags (motor temperature and low/
high current), set an output relay to the appropriate
function and monitor the relay's behaviour.

To use the output signal simulation:
1. Open the Main Menu.

2. Scroll to Output Signal Sim and press [OK], then
enter the access code.

3. Use [▲] and [▼] to select a simulation, then press
[OK].

4. Use [▲] and [▼] to turn the signal on and off. To
confirm correct operation, monitor the state of
the output.

5. Press [Back] to return to the simulation list.

Prog Relay A

Off

On

Table 8.6

8.6 Digital I/O State

This screen shows the current status of the Digital I/O in
order.

The top line of the screen shows the start, stop, reset and
programmable input.

The bottom line of the screen shows programmable
outputs A, B and C.

The screen shot shows the stop input (17) as closed (1)
and the start, reset and Input A inputs (15, 25, 11) as open
(0). Relay A (13, 14) is closed and relays B and C (21, 22, 24
and 33, 34) are open.

Digital I/O State

Inputs: 0100

Outputs: 100

Table 8.7

8.7 Temp Sensors State

This screen shows the state of the motor thermistor.
The screen shot shows the thermistor state as O (open).

Temp Sensors State 

Thermistor: O

S = shrt H=hot C=cld O=opn

Table 8.8
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8.8 Alarm Log

The [Alarm Log] button opens the Alarm Logs, which
contains a Trip Log, Event Log, and Counters which store
information on the MCD 500's operating history.

8.8.1 Trip Log

The Trip Log stores details of the eight most recent trips,
including the date and time the trip happened. Trip 1 is
the most recent and trip 8 is the oldest stored trip.

TTo open the Trip Log:
1. Open the Alarm Logs.

2. Scroll to Trip Log and press [OK].

3. Use [▲] and [▼] to select a trip to view, and press
[OK] to display details.

To close the log and return to the main display, press
[Back].

8.8.2 Event Log

The Event Log stores time-stamped details of the starter's
99 most recent events (actions, warnings and trips),
including the date and time of the event. Event 1 is the
most recent and event 99 is the oldest stored event.

To open the Event Log:
1. Open the Alarm Logs.

2. Scroll to Event Log and press [OK].

3. Use [▲] and [▼] to select an event to view, and
press [OK] to display details.

To close the log and return to the main display, press
[Back].

8.8.3 Counters

NOTE
This function is protected by the security access code.

The performance counters store statistics on the starter's
operation:

• Hours run (lifetime and since counter last reset)

• Number of starts (lifetime and since counter last
reset)

• Motor kWh (lifetime and since counter last reset)

• Number of times the thermal model has been
reset

The resettable counters (hours run, starts and motor kWh)
can only be reset if the correct access code is entered.

To view the counters:

1. Open the Alarm Logs.

2. Scroll to Counters and press [OK].

3. Use [▲] and [▼] buttons to scroll through the
counters. Press [OK] to view details.

4. To reset a counter, press [OK] then enter the
access code. Select Reset, then press [OK] to
confirm.

To close the counter and return to the Alarm Logs, press
[Back].
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9 Troubleshooting

When a protection condition is detected, the MCD 500 will
write this to the event log and may also trip or issue a
warning. The soft starter's response to some protections
may depend on the Protection Action settings (parameter
group 16).

If the MCD 500 trips you will need to reset the soft starter
before restarting. If the MCD 500 has issued a warning, the
soft starter will reset itself once the cause of the warning
has been resolved.

Some protections cause a fatal trip. This response is pre-
defined and cannot be overridden. These protection

mechanisms are designed to protect the soft starter, or can
be caused by a fault within the soft starter.

9.1 Trip Messages

This table lists soft starter's protection mechanisms and the
probable cause of the trip. Some of these can be adjusted
using parameter group 2 Protection and parameter group
16 Protection Action, other settings are built-in system
protections and cannot be set or adjusted.

DDisplay Possible cause/Suggested solution
Battery/Clock A verification error has occurred on the real time clock, or the backup battery voltage is low. If the

battery is low and the power is off, date/time settings will be lost. Reprogram the date and time.
Related Parameter: 16-12 Battery Clock

Current Imbalance
 

Current imbalance can be caused by problems with the motor, the environment or the installation,
such as:
- An imbalance in the incoming mains voltage

- A problem with the motor windings

- A light load on the motor

Current imbalance can also be caused by incorrect cabling between the external bypass contactor
and the soft starter or an internal problem with the soft starter, particularly an SCR that has failed
open circuit. A failed SCR can only be definitely diagnosed by replacing the SCR and checking the
starter's performance.
Related Parameters: 2-3 - 2-3 and 16-2

Excess Start Time Excess start time trip can occur in the following conditions:

• 1-1 Motor Full Load Current is not appropriate for the motor

• 1-4 Current Limit

• 1-6 Start Ramp Time has been set greater than the setting for 1-9 Excess Start Time Setting

• 1-6 Start Ramp Time is set too short for a high inertia load when using Adaptive Acceleration
Control

Related Parameters: 1-1, 1-6, 1-4, 1-9, 7-9, 7-1, 7-6, 7-4, and 16-7

FLC Too High The MCD 500 can support higher motor FLC values when connected to the motor using inside
delta configuration rather than in-line connection. If the soft starter is connected in-line but the
programmed setting for 1-1 Motor Full Load Current is above the in-line maximum, the soft starter
will trip at start.
Related Parameters: 1-1 Motor FLC, 7-1 Motor FLC-2

Frequency The mains frequency has gone beyond the specified range.
Check for other equipment in the area that could be affecting the mains supply (particularly
variable speed drives).
If the MCD 500 is connected to a generator set supply, the generator may be too small or could
have a speed regulation problem.
Related Parameters: 2-8, 2-9, 2-10, and 16-5
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DDisplay Possible cause/Suggested solution
Heatsink Overtemp Check if cooling fans are operating. If mounted in an enclosure, check if ventilation is adequate.

Fans operate during Start, Run and for 10 minutes after the starter exits the Stop state.

NOTE
Models MCD5-0021B to MCD4-0053B and MCD5-0141B do not have a cooling fan.
Models with fans will operate the cooling fans from a Start until 10 minutes after a
Stop.

Related Parameters: 16-6 Heatsink Overtemp

Input A Trip Identify and resolve the condition which caused Input A to activate.
Related Parameters: 3-3, 3-4, 3-5, 3-6, 3-7, and 16-8

Inst Overcurrent The motor has experienced a sharp rise in motor current, probably caused by a locked rotor
condition (shearpin) while running. This may indicate a jammed load.
Related Parameters: 2-6, 2-7, and 16-4

Internal Fault X The MCD 500 has tripped on an internal fault. Contact your local supplier with the fault code (X).
Related Parameters.: None

L1 Phase Loss
L2 Phase Loss
L3 Phase Loss

During prestart checks the starter has detected a phase loss as indicated.
In run state, the starter has detected that the current on the affected phase has dropped below
3.3% of the programmed motor FLC for more than 1 second, indicating that either the incoming
phase or connection to the motor has been lost.
Check the supply and the input and output connections at the starter and at the motor end.
Phase loss can also be caused by a failed SCR, particularly an SCR that has failed open circuit. A
failed SCR can only be definitely diagnosed by replacing the SCR and checking the starter's
performance.
Related Parameters: None

L1-T1 Shorted
L2-T2 Shorted
L3-T3 Shorted

During prestart checks the starter has detected a shorted SCR or a short within the bypass
contactor as indicated.
Related Parameters: none

Low Control Volts The MCD 500 has detected a drop in the control voltage.

• Check the external control supply (terminals A4, A5, A6) and reset the starter.

If the external control supply is stable:

• the 24 V supply on the main control PCB may be faulty; or

• the bypass driver PCB may be faulty (internally bypassed models only).

This protection is not active in Ready state.
Related Parameters: 16-13 Low Control Volts

Motor Overload/
Motor 2 Overlaod

The motor has reached its maximum thermal capacity. Overload can be caused by:
- The soft starter protection settings not matching the motor thermal capacity.

- Excessive starts per hour

- Excessive throughput

- Damage to the motor windings.

Resolve the cause of the overload and allow the motor to cool.
Related Parameters: 1-1, 1-2, 1-3, 1-4, 7-1, 7-2, 7-3, 7-4, and 16-1

Motor Connection The motor is not connected correctly to the soft starter for inline or inside delta use.
- Check individual motor connections to the soft starter for power circuit continuity.

- Check connections at the motor terminal box.

Related Parameters: 15-7 Motor Connection

Troubleshooting MCD 500 Operating Instruction
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DDisplay Possible cause/Suggested solution
Motor Thermistor The motor thermistor input has been enabled and:

- The resistance at the thermistor input has exceeded 3.6 kΩ for more than one second.

- The motor winding has overheated. Identify the cause of the overheating and allow the motor
to cool before restarting.

- The motor thermistor input has been open.

NOTE
If a valid motor thermistor is no longer used, a 1.2 kΩ resistor must be fitted across
terminals 05, 06.

Related Parameters: 16-9 Motor Thermistor

Network Comms The network master has sent a trip command to the starter, or there may be a network communi-
cation problem.
Check the network for causes of communication inactivity.
Related Parameters: 16-11 Network/Comms

Parameter out of Range -- A parameter value is outside the valid range.

The starter will load the default value for all affected parameters. Press [Main Menu] to go to the
first invalid parameter and adjust the setting.
Related Parameters: None

Phase Sequence The phase sequence on the soft starter's input terminals (L1, L2, L3) is not valid.
Check the phase sequence on L1, L2, L3 and ensure the setting in 2-1 Phase Sequence is suitable
for the installation.
Related Parameters: 2-1 Phase Sequence

Power Loss The starter is not receiving mains supply on one or more phases when a Start Command is given.
Check that the main contactor closes when a start command is given, and remains closed until the
end of a soft stop.
If testing the soft starter with a small motor, it must draw at least 2% of its minimum FLC setting
on each phase.
Related Parameters: None

Starter/Comms -- There is a problem with the connection between the soft starter and the optional communi-
cations module. Remove and reinstall the module. If the problem persists, contact your local
distributor.

- There is an internal communications error within the soft starter. Contact your local distributor.

Related Parameters: 16-10 Starter/Comms

Thermistor Cct The thermistor input has been enabled and:
- The resistance at the input has fallen below 20 Ω (the cold resistance of most thermistors will

be over this value) or

- A short circuit has occurred. Check and resolve this condition.

Check that a PT100 (RTD) is not connected to 05, 06.
Related Parameters: None.

Time - Overcurrent The MCD 500 is internally bypassed and has drawn high current during running. (The 10 A
protection curve trip has been reached or the motor current has risen to 600% of the motor FLC
setting.)
Related Parameters: None

Undercurrent The motor has experienced a sharp drop in current, caused by loss of load. Causes can include
broken components (shafts, belts or couplings), or a pump running dry.
Related Parameters: 2-4, 2-5, and 16-3

Unsupported Option The selected function is not available (e.g. jog is not supported in inside delta configuration).
Related Parameters: None

Table 9.1
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9.2 General Faults

This table describes situations where the soft starter does not operate as expected but does not trip or give a warning.

SSymptom Probable Cause

Soft starter does not respond to commands. -- If the soft starter does not respond to the [Reset] button on the LCP:

The soft starter may be in Auto On mode and will only accept commands from the
remote control inputs. In Auto On mode, the Auto On LED on the LCP is illuminated.
Press the [Hand On] or [Off] button to enable control via the LCP (this will also send a
start or stop command to the MCD 500).
- If the soft starter does not respond to commands from the control inputs:

The soft starter may be in Hand On mode and will only accept commands from the LCP.
When the soft starter is in Hand On control mode, the Off or Hand On LED on the LCP is
active. To change to Auto On mode, press the [Auto On] button once.
The control wiring may be incorrect. Check that the remote start, stop and reset inputs
are configured correctly (see Control Wiring for details).
The signals to the remote inputs may be incorrect. Test the signalling by activating each
input signal in turn. The appropriate remote control input LED should activate on the
LCP.
The soft starter will only execute a start command from the remote inputs if the remote
stop input is inactive and the remote reset input is activated (the Reset LED on the starter
will be on).
- If the soft starter does not respond to a start command from either the local or

remote controls:

The soft starter may be waiting for the restart delay to elapse. The length of the restart
delay is controlled by Par. 2-11 Restart Delay.
The motor may be too hot to permit a start. If Par. 2-12 Motor Temperature Check is set to
Check, the soft starter will only permit a start when it calculates that the motor has
sufficient thermal capacity to complete the start successfully. Wait for the motor to cool
before attempting another start.
The emergency stop function may be active. If Par. 3-3 is set to Emergency Stop and
there is an open circuit on the corresponding input, the MCD 500 will not start. If the
emergency stop situation has been resolved, close the circuit on the input.

The soft starter does not control the motor
correctly during starting.

- Start performance may be unstable when using a low Motor Full Load Current setting
Par. 1-1). This can affect use on a small test motor with full load current between 5 A
and 50 A.

- Power factor correction (PFC) capacitors must be installed on the supply side of the
soft starter. To control a dedicated PFC capacitor contactor, connect the contactor to
run relay terminals.

Motor does not reach full speed. -- If the start current is too low, the motor will not produce enough torque to accelerate
to full speed. The soft starter may trip on excess start time.

NOTE
Make sure the motor starting parameters are appropriate for the application
and that you are using the intended motor starting profile. If Par. 3-3 is set to
Motor Set Select, check that the corresponding input is in the expected state.

- The load may be jammed. Check the load for severe overloading or a locked rotor
situation.

Erratic motor operation. -- The SCRs in the MCD 500 require at least 5 A of current to latch. If you are testing the
soft starter on a motor with full load current less than 5 A, the SCRs may not latch
correctly.
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SSymptom Probable Cause

Soft stop ends too quickly. -- The soft stop settings may not be appropriate for the motor and load. Review the
settings of Pars. 1-10, 1-11, 7-10 and 7-11.

- If the motor is very lightly loaded, soft stop will have limited effect.

AAC adaptive acceleration control, DC brake
and Jog functions not working

- These features are only available with in-line installation. If the MCD 500 is installed
inside delta, these features will not operate.

A reset does not occur after an Auto-Reset,
when using a remote 2-wire control.

- The remote 2-wire start signal must be removed and reapplied for a re-start.

Remote start/stop command is overriding
Auto Start/Stop settings when using remote
2-wire control.

- Auto Start/Stop function should only be used in HAND ON mode or in tandem with
HAND OFF mode, 3 and 4-wire control.

After selecting AAC the motor used an
ordinary start and/or the second start was
different to the first.

- The first AAC start is current limit so that the starter can learn from the motor charac-
teristics. Subsequent starts use AAC.

Non-resettable THERMISTOR CCT trip, when
there is a link between Thermistor input 05,
06 or when the motor thermistor connected
between 05, 06 is permanently removed.

- The thermistor input is enabled once a link is fitted and short circuit protection has
activated.

Remove the link then load the default parameter set. This will disable the thermistor
input and clear the trip.

Place a 1k2 Ω resistor across the thermistor input.
Turn thermistor protection to 'Log only' (Par. 16-9).

Parameter settings cannot be stored. -- Make sure you are saving the new value by pressing the [OK] button after adjusting a
parameter setting. If you press [BACK], the change will not be saved.

- Check that the adjustment lock (Par. 15-2) is set to Read/Write. If the adjustment lock
is on, settings can be viewed but not changed. You need to know the security access
code to change the adjustment lock setting.

- The EEPROM may be faulty on the Main Control PCB. A faulty EEPROM will also trip
the soft starter, and the LCP will display the message Par. Out of Range.  Contact your
local supplier for advice.

Table 9.2

Troubleshooting MCD 500 Operating Instruction

74 MG17K402 - VLT® is a registered Danfoss trademark

99

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 156 of 405



10 Specifications

Supply
Mains voltage (L1, L2, L3)
MCD5-xxxx-T5 200 VAC - 525 VAC (± 10%)
MCD5-xxxx-T7 380 VAC - 690 VAC (± 10%) (in-line connection)
MCD5-xxxx-T7 380 VAC - 600 VAC (± 10%) (inside delta connection)
Control voltage (A4, A5, A6)
CV1 (A5, A6) 24 VAC/VDC (± 20%)
CV2 (A5, A6) 110~120 VAC (+ 10% / - 15%)
CV2 (A4, A6) 220~240 VAC (+ 10% / - 15%)
Current consumption (maximum)
CV1 2.8 A
CV2 (110 - 120 VAC) 1 A
CV2 (220 - 240 VAC) 500 mA
Mains frequency 50/60 Hz (± 10%)
Rated insulation voltage to earth 600 VAC
Rated impulse withstand voltage 4 kV
Form designation Bypassed or continuous, semiconductor motor starter form 1

Short circuit capability
Coordination with semiconductor fuses Type 2
Coordination with HRC fuses Type 1
MCD5-0021B to MCD5-0215B prospective current 65 kA
MCD5-0245C to MCD5-0927B prospective current 85 kA
MCD5-1200C to MCD5-1600C prospective current 100 kA

Electromagnetic capability (compliant with EU Directive 89/336/EEC)
EMC Emissions IEC 60947-4-2 Class B and Lloyds Marine No 1 Specification
EMC Immunity IEC 60947-4-2

Inputs
Input Rating Active 24 VDC, 8 mA approx
Start (15, 16) Normally open
Stop (17, 18) Normally closed
Reset (25, 18) Normally closed
Programmable input (11, 16) Normally open
Motor thermistor (05, 06) Trip >3.6 kΩ, reset <1.6kΩ

Outputs
Relay Outputs 10A @ 250 VAC resistive, 5A @ 250 VAC AC15 pf 0.3
Programmable Outputs
Relay A (13, 14) Normally open
Relay B (21, 22, 24) Changeover
Relay C (33, 34) Normally open
Analog Output (07, 08) 0-20 mA or 4-20 mA (selectable)
Maximum load 600 Ω (12 VDC @ 20 mA)
Accuracy ± 5%
24 VDC Output (16, 08) Maximum load 200 mA
Accuracy ± 10%

Environmental
Protection
MCD5-0021B - MCD5-0105B IP20 & NEMA, UL Indoor Type 1
MCD5-0131B - MCD5-1600C IP00, UL Indoor Open Type
Operating temperature -10° C to 60° C, above 40° C with derating
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Storage temperature - 25° C to + 60° C
Operating Altitude 0 - 1000 m, above 1000 m with derating
Humidity 5% to 95% Relative Humidity
Pollution degree Pollution Degree 3

Heat Dissipation
During start 4.5 watts per ampere
During run
MCD5-0021B - MCD5-0053B = 39 watts approx
MCD5-0068B - MCD5-0105B = 51 watts approx
MCD5-0131B - MCD5-0215B = 120 watts approx
MCD5-0245C - MCD5-0927C 4.5 watts per ampere approx
MCD5-1200C - MCD5-1600C 4.5 watts per ampere approx

Certification
C✓ IEC 60947-4-2
UL/ C-UL UL 508
CE IEC 60947-4-2
CCC GB 14048-6
Marine
(MCD5-0021B - MCD5-0215B only) Lloyds Marine No 1 Specification
RoHS Compliant with EU Directive 2002/95/EC

10.1 Accessories

10.1.1 LCP Remote Mounting Kit

The MCD 500 LCP can be mounted up to 3 metres away from the soft starter, allowing remote control and monitoring. The
remote LCP also allows parameter settings to be copied between soft starters.

• 175G0096 Control Panel LCP501

10.1.2 Communication Modules

MCD 500 soft starters support network communication using the Profibus, DeviceNet and Modbus RTU protocols, via an
easy-to-install communications module. The communications module plugs directly onto the side of the starter.

• 175G9000 Modbus Module

• 175G9001 Profibus Module

• 175G9002 DeviceNet Module

• 175G9009 MCD USB Module
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10.1.3 PC Software

MCD PC Software can be used in conjunction with a communications module to provide the following functionality for
networks of up to 99 soft starters.

FFeature MCD-201 MCD-202 MCD500

Operational control (Start, Stop,
Reset, Quick Stop)

● ● ●

Starter status monitoring (Ready,
Starting, Running, Stopping,
Tripped)

● ● ●

Performance monitoring (motor
current, motor temperature)

 ● ●

Upload parameter settings   ●
Download parameter settings   ●

Table 10.1

The PC software available from Danfoss's website is:

• WinMaster: VLT® Soft Starter software for control, configuration and management

• : VLT® software for configuration and management.

10.1.4 Finger Guard Kit

Finger guards may be specified for personnel safety and can be used on MCD 500 soft starter models 0131B - 1600C. Finger
guards fit over the soft starter terminals to prevent accidental contact with live terminals. Finger guards provide IP20
protection.

• MCD5-0131B ~MCD5-0215B: 175G5662

• MCD5-245C: 175G5663

• MCD5-0360C ~MCD5-0927C: 175G5664

• MCD5-1200C ~MCD5-1600C: 175G5665

10.1.5 Surge Protection Kit (Lightning Protection)

As standard, MCD 500 rated impulse withstand voltage is limited to 4 kV. The surge protection kits protect the system and
make the soft starter immune to high voltage impulses.

6kV

• 175G0100 SPD Surge protection kit for G1

• 175G0101 SPD Surge protection kit, G2-G5

12kV

• 175G0102 SPD Surge protection kit for G1

• 175G0103 SPD Surge protection kit, G1-G5
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Illustration 10.1
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11 Bus Bar Adjustment Procedure (MCD5-0360C - MCD5-1600C)

NNOTE
Many electronic components are sensitive to static electricity. Voltages so low that they cannot be felt, seen or heard, can
reduce the life, affect performance, or completely destroy sensitive electronic components. When performing service, proper
ESD equipment should be used to prevent possible damage from occurring.

All units are manufactured with input and output bus bars at the bottom of the unit as standard. The input and/or output
bus bars can be moved tot he top of the unit if required.
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1. Remove all wiring and links from the soft starter before dismantling the unit.

2. Remove the unit cover (4 screws).

3. Unscrew the main plastic and fold away from the starter (4 screws).

4. Unplug the keypad loom from CON 1 (see note).

5. label each SCR firing loom with the number of the corresponding terminal on
the main control PCB, then unplug the looms.

6. Unplug the thermistor, fan and CT wires from the main control PCB.

NNOTE
Remove the main plastic slowly to avoid damaging the keypad wiring loom which runs between the main plastic and the
backplane PCB.

1. Unscrew and remove the magnetic bypass plates (models MCD5-0620C to
MCD5-1600c ONLY).

2. Remove the CT assembly (three screws).

3. Identify which bus bars are to be moved. Remove the bolts holding these bus
bars in place then slide the bus bars out through the bottom of the starter
(four bolts per bus bar).

1. Slide the bus bars in through the top of the starter. For input bus bars, the
short curved end should be outside the starter. For output bus bars, the
unthreaded hole should be outside the starter.

2. Replace the dome washers with the flat face towards the bus bar, then
tighten the bolts holding the bus bars in place to 20 Nm.

3. Place the CT assembly over the input bus bars and screw the assembly to the
body of the starter (see note).

4. Run all wiring to the side of the starter and secure with cable ties.

Table 11.1

NOTE
If moving the input bars, the CTs must also be reconfigured.

1. Label the CTs L1, L2 and L3 (L1 is leftmost when working from the front of the starter). Remove the cable ties and
unscrew the CTs from the bracket.

2. Move the CT bracket to the top of the starter. Position the CTs for the correct phases, then screw the CTs to the
bracket. For models MCD5-0360C - MCD5-0930, the CTs must be placed on an angle (the left hand legs of each CT
will be on the top row of holes and the right hand legs will be on the bottom tabs).

Bus Bar Adjustment Procedur... MCD 500 Operating Instruction

MG17K402 - VLT® is a registered Danfoss trademark 79

11 11

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 161 of 405



www.danfoss.com/drives

 

*MG17K402*
175R0549 MG17K402 Rev. 2012–03–05

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 162 of 405



 A59

Co
nt

ac
to

rs

A

visit www.sprecherschuh.com/ecatalog for the most up to date informationSSNA2012

CA
7

Discount Schedule A-1

Technical Information
CA7 3-Pole Contactors

Electrical Data
CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 CA7-97

Rated Insulation Voltage Ui

IEC, AS,BS,SEV, VDE 0660 
UL;  CSA

[V]
[V]

690V
600V

Rated Impulse Voltage Uimp [kV] 8kV

Rated Voltage Ue-Main Contacts

AC 50/60Hz
DC

[V]
[V]

115, 200, 208, 230, 240, 380, 400, 415, 460, 500, 575, 690V
24, 48, 110, 115, 220, 230, 300, 440V

Operating Frequency for  AC Loads [Hz] 50...60Hz

Switching Motor Loads

Standard IEC Ratings

AC-2, AC-3, AC-4 230V [A] 12 15 20 26.5 35 38 44 62 72 85 96

DOL Reversing 240V [A] 12 15 20 26.5 35 38 44 62 72 85 95

50Hz/60˚ C 400V [A] 9 12 16 23 30 37 43 60 72 85 97

415V [A] 9 12 16 23 30 37 43 60 72 85 97

500V [A] 7 10 14 20 25 30 38 55 67 80 78

690V [A] 5 7 9 12 18 21 25 34 42 49 57

230V [kW] 3 4 5.5 7.5 10 11 13 18.5 22 25 30

240V [kW] 3 4 5.5 7.5 10 11 13 18.5 22 25 30

400V [kW] 4 5.5 7.5 11 15 18.5 22 32 40 45 55

415V [kW] 4 5.5 7.5 11 15 20 22 32 40 45 55

500V [kW] 4 5.5 7.5 13 15 20 25 37 45 55 55

690V [kW] 4 5.5 7.5 10 15 18.5 22 32 40 45 55

UL/CSA/IEC

DOL Reversing 115V [A] 9.8 9.8 16 24 24 34 34 56 56 80 100

60Hz  1Ø 230V [A] 10 12 17 17 28 28 40 50 68 68 88

115V [HP] 1/2 1/2 1 2 2 3 3 5 5 7-1/2 10

230V [HP] 1 1/2 2 3 3 5 5 7-1/2 10 15 15 20

200V [A] 7.8 11 17.5 17.5 25.3 32.2 32.2 48.3 62.1 78.2 92

3Ø 230V [A] 6.8 9.6 15.2 22 28 28 42 54 68 80 80

460V [A] 7.6 11 14 21 27 34 40 52 65 77 96

575V [A] 9 11 17 17 27 32 32 52 62 62 77

200V [HP] 2 3 5 5 7-1/2 10 10 15 20 25 30

230V [HP] 2 3 5 7-1/2 10 10 15 20 25 30 30

460V [HP] 5 7-1/2 10 15 20 25 30 40 50 60 75

575V [HP] 7-1/2 10 15 15 25 30 30 50 60 60 75

Maximum Operating Rate  
(at max. amps) 

AC2 [ops/hr] 450 450 450 400 400 400 400 300 250 200 200
AC3 [ops/hr] 700 700 700 600 600 600 600 500 500 500 500

AC4 [ops/hr] 200 150 120 80 80 70 70 70 60 50 50

 Approved by Lloyd’s register of shipping.
 See page A81 for additional detail.
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CA
7

Discount Schedule A-1

Technical Information
CA7 3-Pole Contactors

Electrical Data

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 CA7-97

Switching Motor Loads (continued)

AC-4 230V [A] 4.3 6.6 9 9 12 14 16.5 25.5 31 38 44

200,000 Op. Cycles 240V [A] 4.3 6.6 9 9 12 14 16.5 25.5 31 38 44

50Hz 400V [A] 4.3 6.6 9 9 12 14 16.5 25.5 31 38 44

415V [A] 4.3 6.6 9 9 12 14 16.5 25.5 31 38 44

500V [A] 4.3 6.6 9 9 12 14 16.5 25.5 31 38 44

690V [A] 4.3 6.6 9 9 12 14 16.5 25.5 31 38 44

230V [kW] 0.75 1.5 2.2 2.2 3 3.7 4 6.3 7.5 11 11

240V [kW] 0.75 1.5 2.2 2.2 3 4 4 7.5 7.5 11 11

400V [kW] 1.8 3 4 4 5.5 6.3 7.5 13 15 20 22

415V [kW] 1.8 3 4 4 5.5 6.3 7.5 13 17 20 22

500V [kW] 2.2 3.7 5.5 5.5 7.5 7.5 10 15 20 25 30

690V [kW] 3 5.5 7.5 7.5 10 11 15 22 25 32 37

60Hz 1Ø 115V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 44

230V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 44

115V [HP] 1/8 1/4 1/3 1/2 1/2 3/4 1 2 2 3 3

230V [HP] 1/3 1/2 1 1-1/2 2 2 2 3 5 5 7-1/2

200V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 44

3Ø 230V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 44

460V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 44

575V [A] 4.3 6.6 9 10 12 14 16.5 25.5 31 38 44

200V [HP] 3/4 1 2 2 3 3 3 7-1/2 7-1/2 10 10

230V [HP] 1 1-1/2 2 3 3 3 5 7-1/2 10 10 15

460V [HP] 2 3 5 5 7-1/2 10 10 15 20 25 30

575V [HP] 3 5 7-1/2 7-1/2 10 10 10 20 25 30 40

Maximum Operating Rate 
[ops/
hour]

250 250 220 200 200 200 200 120 120 120 120

Wye-Delta (Star Delta) 230V [kW] 5.5 7.5 10 13 17 20 22 32 37 45 50

50 Hz 240V [kW] 5.5 7.5 10 13 18.5 20 22 32 40 50 50

400V [kW] 7.5 10 13 20 25 32 40 55 63 80 90

415V [kW] 7.5 11 15 22 25 37 40 55 63 80 90

500V [kW] 7.5 11 15 22 25 32 45 63 80 90 90

690V [kW] 7.5 10 13 18.5 25 32 40 55 63 80 90

200V [HP] 5 5 7-1/2 7-1/2 10 15 20 30 40 50 50

60 Hz 230V [HP] 5 7-1/2 10 10 15 20 25 40 50 60 60

460V [HP] 10 15 20 25 30 40 50 75 100 125 125

575V [HP] 10 15 20 25 30 40 50 75 100 125 125

AC Elevator Control Ratings

UL / CSA Max FLC [A] 8.0 11.0 16.0 21.0 27.0 31.0 37.0 43.0 54.0 62.0

500,000 operations 200V [A] 7.8 11.0 11.0 17.5 25.3 25.3 32.2 32.2 48.3 62.1

230V [A] 6.8 9.6 15.2 15.2 22.0 28.0 28.0 42.0 54.0 68.0

460V [A] 7.6 11.0 14.0 21.0 27.0 27.0 34.0 40.0 52.0 65.0

575V [A] 6.1 9.0 11.0 17.0 22.0 27.0 32.0 41.0 52.0 62.0

200V [HP] 2 3 3 5 7-1/2 7-1/2 10 10 15 20

230V [HP] 2 3 5 5 7-1/2 10 10 15 20 25

460V [HP] 5 7-1/2 10 15 20 20 25 30 40 50

575V [HP] 5 7-1/2 10 15 20 25 30 40 50 60

 Testing incomplete at the time of this printing.
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Discount Schedule A-1

Technical Information
CA7 3-Pole Contactors

CA7 ratings for lighting loads are provided for technical reference. For cUL rated and labeled devices, see CAL7 contactors listed in this section.

Electrical Data

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 CA7-97

AC-1 Load, 3Ø Switching Ith [A] 32 32 32 32 65 65 85 100 100 100 130
Ambient Temperature 40º C 230V [kW] 13 13 13 13 26 26 34 40 40 40 52

240V [kW] 13 13 13 13 27 27 35 42 42 42 54
400V [kW] 22 22 22 22 45 45 59 69 69 69 90
415V [kW] 23 23 23 23 47 47 61 72 72 72 93
500V [kW] 28 28 28 28 56 56 74 87 87 87 113
690V [kW] 38 38 38 38 78 78 102 120 120 120 155

Ambient Temperature 60º C Ith [A] 32 32 32 32 65 65 80 100 100 100 110
230V [kW] 13 13 13 13 26 26 25 40 40 40 44
240V [kW] 13 13 13 13 27 27 26 42 42 42 46
400V [kW] 22 22 22 22 45 45 44 69 69 69 76
415V [kW] 23 23 23 23 47 47 45 72 72 72 76
500V [kW] 28 28 28 28 56 56 55 87 87 87 95
690V [kW] 38 38 38 38 78 78 75 120 120 120 131

Maximum Operating Rate 
[ops/
hour]

1,000 1,000 1,000 1,000 1,000 1,000 300 600 600 600 600

Continuous Current (UL/CSA)
General Purpose Rating (40°) Open [A] 25 25 30 30 55 60 75 90 90 100 120

Enclosed [A] 25 25 30 30 55 60 75 90 90 100 120

Maximum Operating Rate 
[ops/
hour]

1,400 1,400 1,200 1,200 1,200 1,000 1000 700 700 600 600

Lighting Loads   
Elec.Dischrg.Lamps-AC-5a, 
single compensated

Open
Enclosed

[A]
[A]

22.5
22.5

25
25

28
28

29
29

40.5
37

45
41

77
57

81
57

85
81

90
90

115
100

Max. capacitance at prospective 
short circuit current available at 
the contactor

10kA
20kA
50kA

[μf]
[μf]
[μf]

1,000
500
200

1,000
500
200

1,000
500
200

1,000
500
200

2,700
1,350
540

2,700
1,350
540

3,200
1,600
640

4,000
2,000
800

4,000
2,000
800

4,700
2,350
940

4,700
2,350
940

Incandescent Lamps - AC -5b
Electrical endurance ~ 100,000 operations [A] 12 16 18 22 30 37 43 60 70 76 90

Switching power transformers AC-6a
50Hz

Inrush = n
Rated transformer current

[A] 10.9 10.9 10.9 10.9 20 20 23.5 40.8 40.8 40.8 48.5
n=30 230 VAC [kVA] 4.3 4.3 4.3 4.3 8 8 9.3 16 16 16 19.3

240 VAC [kVA] 4.5 4.5 4.5 4.5 8.3 8.3 9.8 17 17 17 20.2
380 VAC [kVA] 7.2 7.2 7.2 7.2 13.2 13.2 15.4 26.9 26.9 26.9 31.9
400 VAC [kVA] 7.5 7.5 7.5 7.5 14 14 16.3 28 28 28 33.6
415 VAC [kVA] 7.8 7.8 7.8 7.8 14 14 16.9 29 29 29 34.9
500 VAC [kVA] 9.4 9.4 9.4 9.4 17 17 20.3 35 35 35 42
690 VAC [kVA] 13 13 13 13 24 24 28 49 49 49 58

[A] 16.3 16.3 16.3 16.3 30 30 35.2 61.3 61.3 61.3 72.8
n=20 230 VAC [kVA] 6.5 6.5 6.5 6.5 12 12 14 24.4 24.4 24.4 29.0

240 VAC [kVA] 6.8 6.8 6.8 6.8 12.5 12.5 14.6 25.5 25.5 25.5 30.3
380 VAC [kVA] 10.7 10.7 10.7 10.7 19.7 19.7 23.2 40.3 40.3 40.3 47.9
400 VAC [kVA] 11.3 11.3 11.3 11.3 20.8 20.8 24.4 42.5 42.5 42.5 50.4
415 VAC [kVA] 11.7 11.7 11.7 11.7 21.6 21.6 25.3 44.1 44.1 44.1 52.3
500 VAC [kVA] 14.1 14.1 14.1 14.1 26 26 30.5 53.1 53.1 53.1 63.0
690 VAC [kVA] 19.5 19.5 19.5 19.5 35.9 35.9 42.1 73.3 73.3 73.3 86.9

[A] 21.7 21.7 21.7 21.7 40 40 46.9 81.7 81.7 81.7 97.0
n=15 230 VAC [kVA] 8.7 8.7 8.7 8.7 15.9 15.9 18.7 32.5 32.5 32.5 38.6

240 VAC [kVA] 9 9 9 9 16.6 16.6 19.5 33.9 33.9 33.9 40.3
380 VAC [kVA] 14.3 14.3 14.3 14.3 26.3 26.3 30.9 53.8 53.8 53.8 63.8
400 VAC [kVA] 15.1 15.1 15.1 15.1 27.7 27.7 32.5 56.6 56.6 56.6 67.2
415 VAC [kVA] 15.6 15.6 15.6 15.6 28.8 28.8 33.7 58.7 58.7 58.7 69.7
500 VAC [kVA] 18.8 18.8 18.8 18.8 34.6 34.6 40.6 70.7 70.7 70.7 84.0
690 VAC [kVA] 26 26 26 26 47.8 47.8 56.1 97.6 97.6 97.6 115.9
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Discount Schedule A-1

Technical Information
CA7 3-Pole Contactors

Electrical Data

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 CA7-97

Switching power transformers AC-6a
60Hz

Inrush = n
Rated transformer current

[A] 10.9 10.9 10.9 10.9 20 20 23 40.8 40.8 40.8 48.5
n=30 200 VAC [kVA] 3.8 3.8 3.8 3.8 6.9 6.9 8.0 14.1 14.1 14.1 16.8

208 VAC [kVA] 3.9 3.9 3.9 3.9 7.2 7.2 8.3 14.7 14.7 14.7 17.5
240 VAC [kVA] 4.5 4.5 4.5 4.5 8.3 8.3 9.6 17 17 17 20.2
480 VAC [kVA] 9.1 9.1 9.1 9.1 16.6 16.6 19.1 33.9 33.9 33.9 40.3
600 VAC [kVA] 11.3 11.3 11.3 11.3 20.8 20.8 23.9 42.4 42.4 42.4 50.4
660 VAC [kVA] 12.5 12.5 12.5 12.5 22.9 22.9 26.3 46.6 46.6 46.6 55.4

[A] 16.3 16.3 16.3 16.3 30 30 34.5 61.3 61.3 61.3 72.8
n=20 200 VAC [kVA] 5.6 5.6 5.6 5.6 10.4 10.4 12 21.2 21.2 21.2 25.2

208 VAC [kVA] 5.9 5.9 5.9 5.9 10.8 10.8 12.4 22.1 22.1 22.1 26.2
240 VAC [kVA] 6.8 6.8 6.8 6.8 12.5 12.5 14.3 25.5 25.5 25.5 30.3
480 VAC [kVA] 13.6 13.6 13.6 13.6 24.9 24.9 28.7 51 51 51 60.5
600 VAC [kVA] 16.9 16.9 16.9 16.9 31.2 31.2 35.9 63.7 63.7 63.7 75.7
660 VAC [kVA] 18.6 18.6 18.6 18.6 34.3 34.3 39.4 70.1 70.1 70.1 83.2

[A] 22 22 22 22 40 40 46 82 82 82 97
n=15 200 VAC [kVA] 7.5 7.5 7.5 7.5 13.9 13.9 15.9 28.4 28.4 28.4 33.6

208 VAC [kVA] 7.8 7.8 7.8 7.8 14.4 14.4 16.6 29.5 29.5 29.5 34.9
240 VAC [kVA] 9 9 9 9 16.6 16.6 19.1 34.1 34.1 34.1 40.3
480 VAC [kVA] 18.1 18.1 18.1 18.1 33.3 33.3 38.2 68.2 68.2 68.2 80.6
600 VAC [kVA] 22.6 22.6 22.6 22.6 41.6 41.6 47.8 85.2 85.2 85.2 100.8
660 VAC [kVA] 24.9 24.9 24.9 24.9 45.7 45.7 52.6 93.7 93.7 93.7 110.9

DC-1 Switching - 60°C
24VDC [A] 25 25 32 32 45 45 50 70 80 80 80
48VDC [A] 20 20 20 20 25 25 30 40 40 40 40

1 Pole 60VDC [A] 20 20 20 20 25 25 30 40 40 40 40
110VDC [A] 6 6 6 6 8 8 9 11 11 11 11
220VDC [A] 1.5 1.5 1.5 1.5 1.5 1.5 1.5 2 2 2 2
440VDC [A] 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5
24VDC [A] 25 25 32 32 45 45 50 70 80 80 80
48VDC [A] 25 25 32 32 45 45 50 70 80 80 80

2 Poles in Series 60VDC [A] 25 25 32 32 45 45 50 70 80 80 80
110VDC [A] 25 25 32 32 45 45 50 70 80 80 80
220VDC [A] 8 8 8 8 10 10 10 15 15 15 15
440VDC [A] 1 1 1 1 1 1 1 1.5 1.5 1.5 1.5
24VDC [A] 25 25 32 32 45 45 63 90 90 100 100
48VDC [A] 25 25 32 32 45 45 63 90 90 100 100

3 Poles in Series 60VDC [A] 25 25 32 32 45 45 63 90 90 100 100
110VDC [A] 25 25 32 32 45 45 63 90 90 100 100
220VDC [A] 25 25 32 32 45 45 50 70 80 80 80
440VDC [A] 3 3 3 3 3.5 3.5 4 5 5 5 5

DC-2, 3, 5 Switching - 60°C
Starting, reverse current  
braking, reversing, DC-5, 60ºC

24VDC [A] 25 25 32 32 45 45 63 90 90 100 100
48VDC [A] 25 25 32 32 45 45 50 70 70 80 80
60VDC [A] 25 25 32 32 45 45 50 70 70 80 80

Shunt Wound 110VDC [A] 20 20 25 25 30 30 35 70 70 80 80
3 Poles in Series 220VDC [A] 6 6 6 10 15 15 20 25 25 30 30

440VDC [A] 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

Series-wound Motors
3 Poles in Series 

24VDC [A] 25 25 32 32 45 45 63 90 90 100 100
48VDC [A] 25 25 32 32 45 45 50 70 70 80 80
60VDC [A] 25 25 32 32 45 45 50 70 70 80 80
110VDC [A] 20 20 25 25 30 30 35 70 70 80 80
220VDC [A] 6 6 6 10 15 15 20 25 25 30 30
440VDC [A] 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

See page A63 for Three poles wired in series for DC switching
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Technical Information
CA7 3-Pole Contactors

CA7 Ratings 

 Inductance of leads between capacitors in parallel: min. 6 μH 
(CA7-9…CA7-30 = L min. 30 μH)

AC-6b CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 CA7-97
Capacitor Switching - 50Hz

Single Capacitor - 40°C 230 V [kVar] 8 8 8.5 9 14 14 24 28 28 28 28
240 V [kVar] 8 8 8.5 9 14 14 25 29 29 29 29
400 V [kVar] 8 8 10 12.5 20 24 35 48 48 48 48
415 V [kVar] 8 8 10 12.5 20 25 35 50 50 50 50
500 V [kVar] 8 8 10 12.5 20 25 35 50 55 60 60
690 V [kVar] 8 8 10 12.5 20 25 35 50 55 60 60

Single Capacitor - 60°C 230 V [kVar] 8 8 8.5 9 12.5 12.5 18 28 28 28 28
240 V [kVar] 8 8 8.5 9 12.5 12.5 18 29 29 29 29
400 V [kVar] 8 8 10 12.5 20 21.5 30 42 48 48 48
415 V [kVar] 8 8 10 12.5 20 22 30 42 50 50 50
500 V [kVar] 8 8 10 12.5 20 25 30 42 50 55 55
690 V [kVar] 8 8 10 12.5 20 25 30 42 50 55 55

Capacitor Bank - 40°C  230 V [kVar] 5 5 8 9 12.5 14 20 28 28 28 28
240 V [kVar] 5 5 8 9 12.5 14 20 29 29 29 29
400 V [kVar] 5 5 8 10 15 20 25 40 48 48 48
415 V [kVar] 5 5 8 10 15 20 25 40 50 50 50
500 V [kVar] 5 5 8 10 15 20 25 40 50 50 50
690 V [kVar] 5 5 8 10 15 20 25 40 50 50 50

Capacitor Bank - 60°C  230 V [kVar] 5 5 8 9 12.5 12.5 18 28 28 28 28
240 V [kVar] 5 5 8 9 12.5 12.5 18 29 29 29 29
400 V [kVar] 5 5 8 10 15 20 25 40 48 48 48
415 V [kVar] 5 5 8 10 15 20 25 40 50 50 50
500 V [kVar] 5 5 8 10 15 20 25 40 50 50 50
690 V [kVar] 5 5 8 10 15 20 25 40 50 50 50

Capacitor Switching - 60Hz
Single Capacitor - 40°C 200 V [kVar] 5 5 8 9 12.5 14 20 28 28 28 28

230 V [kVar] 5 5 8 9 12.5 14 20 29 29 29 29
460 V [kVar] 5 5 8 10 15 20 25 40 50 50 50
600 V [kVar] 5 5 8 10 15 20 25 40 50 60 60

Capacitor Bank - 40°C  200 V [kVar] 5 5 8 9 12.5 12.5 18 28 28 28 28
230 V [kVar] 5 5 8 9 12.5 12.5 18 29 29 29 29
460 V [kVar] 5 5 8 10 15 20 25 40 50 50 50
600 V [kVar] 5 5 8 10 15 20 25 40 50 50 50

Three poles wired in series for DC switching
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Electrical Data
CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 CA7-97

Resistance and Watt Loss Ie  AC-3
Resistance per power pole [mΩ] 2.7 2.7 2.7 2.0 2.0 2.0 1.5 0.9 0.9 0.9 0.6
Watt Loss - 3 power poles [W] 0.66 1.2 2.1 3.2 5.4 8.2 8.3 9.7 14.0 19.5 17

Coil and 3 power poles AC (coil warm)  [W] 3.4 3.9 4.8 6.3 8.5 11.3 11.6 16.2 20.5 26 26
DC (coil warm)  [W] 7.0 7.5 8.4 10.7 12.9 15.7 16.3 13.7 18 23.5 22

Short-Circuit Coordination
Max. Fuse or circuit breaker ratings

DIN Fuses -gG, gL
Available Fault Current [A] 50 KA 50 KA 50 KA 50 KA 50 KA 50 KA 50 KA 50 KA 50 KA 50 KA 50 KA
Type “1” (690V) [A] 50 50 50 80 125 125 160 250 250 250 250
Type “2” (690V) [A] 25 35 35 40 80 80 100 160 160 160 200

BS 88 Fuses
Available Fault Current [A] 50 KA 50 KA 50 KA 50 KA 50 KA 50 KA 50 KA 50 KA 50 KA 50 KA
Type “1” (690V) [A] 25 32 35 50 63 80 100 100 125 160
Type “2” (690V) [A] 25 32 35 50 63 80 100 100 125 160

cUL Short-Circuit Ratings
Class K1, RK1, K5, and RK5 Fuses

Available Fault Current [A] 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 10 KA 10 KA 10 KA
cUL Max. Rating (600V)  Type 1 [A] 35 40 70 90 110 125 150 200 250 300 350

Class CC & CSA HRCI Fuses
Available Fault Current [A] 100 KA 100 KA 100 KA 100 KA ~ ~ ~ ~ ~ ~ ~
cUL Max. Rating (600V) Type 2 [A] 15 20 30 30 ~ ~ ~ ~ ~ ~ ~

Class J CSA & HRCI-J Fuses
Available Fault Current [A] 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA 100 KA
cUL Max. Rating (600V) Type 2 [A] 15 20 30 30 50 50 70 80 100 150

Inverse-Time Circuit Breaker 
Available Fault Current [A] 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 5 KA 10 KA 10 KA 10 KA
cUL Max. Rating 480V 
Type 1

[A] 30 30 50 50 125 125 125 200 250 250 250

cUL Max. Rating 600V 
Type 1

[A] ~ ~ ~ ~ 125 125 125 200 250 250 250

Short Time Current Withstand Ratings
Icw 60° C 10 s [A] 170 170 170 215 300 304 375 700 700 700 840
Off Time Between Operations [Min.] 20 20 20 20 20 20 20 20 20 20 20

Technical Information
CA7 3-Pole Contactors

 When used as a Branch Circuit Protection device, NEC 430-152 defines the maxi-
mum rating of an Inverse-time circuit breaker to be sized at 250% of the motor 
nameplate FLA for most applications.

 UL Listed Combination. (UL File E41850) Per UL508A, NEC409 abd CSA 22.2 No.14 
for contactor and fuses or circuit breaker only.

 Per IEC 60947-1 for contactor and fuses only.
 To be determined - Test data not available at time of this printing.
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Electro-Mechanical Data

Technical Information
CA7 3-Pole Contactors

CA7-9 CA7-12 CA7-16 CA7-23 CA7-30 CA7-37 CA7-43 CA7-60 CA7-72 CA7-85 CA7-97
Service Life

Mechanical AC [Mil.] 13 13 13 13 13 13 12 6 6 6 6
DC [Mil.] 13 13 13 13 13 13 13 6 6 6 6

Electrical AC-3 (400V) AC [Mil.] 1.3 1.3 1.3 1.3 1.3 1.3 1.0 1.0 1.0 1.0 1.0
Shipping Weights

AC - CA7 [kg] 0.39 0.39 0.39 0.39 0.48 0.49 0.51 1.45 1.45 1.45 1.45
[Lbs.] 0.86 0.86 0.86 0.86 1.06 1.08 1.12 3.20 3.20 3.20 3.20

AC -CAU7 [kg] 0.85 0.85 0.85 0.85 1.08 1.08 1.15 3.14 3.14 3.14 3.14
[Lbs.] 1.89 1.89 1.89 1.89 2.39 2.39 2.54 6.92 6.92 6.92 6.92

DC - CA7 [kg] 0.41 0.41 0.41 0.41 0.45 0.45 0.59 1.47 1.47 1.47 1.47
[Lbs.] 0.90 0.90 0.90 0.91 1.00 1.00 1.30 3.24 3.24 3.24 3.24

DC - CAU7 [kg] 0.89 0.89 0.89 0.90 0.98 0.98 1.26 3.22 3.22 3.22 3.22
[Lbs.] 1.97 1.97 1.97 1.99 2.17 2.17 2.77 7.10 7.10 7.10 7.10

Terminations - Power
Description

One saddleclamp per pole:
cross, slotted or Pozidrive No. 2/blade  

No. 3 screw

Dual connection; one saddleclamp 
and one box lug per pole; cross,
slotted or Pozidrive No. 2/blade 

No. 4 screw

Dual connection; 
two box lugs per pole 

Allen Head:  4mm, 5/32

1 Wire
2 Wires

[mm2]
[mm2]

1...4
1...4

1...4
1...4

1...4
1...4

1...4
1...4

2.5...10
2.5...10

2.5...10
2.5...10

2.5...16
2.5...10

2.5...35
2.5...25

2.5...35
2.5...25

2.5...35
2.5...25

2.5...35
2.5...25

    
1 Wire
2 Wires

[mm2]
[mm2]

1.5...6
1.5...6

1.5...6
1.5...6

1.5...6
1.5...6

1.5...6
1.5...6

2.5...16
2.5...16

2.5...16
2.5...16

2.5...25
2.5...16

2.5...50
2.5...35

2.5...50
2.5...35

2.5...50
2.5...35

2.5...50
2.5...35

    
1 Wire
2 Wires

[AWG]
[AWG]

16...10
16...10

16...10
16...10

16...10
16...10

16...10
16...10

14...4
14...4

14..4
14..4

14...4
14...4

14...1
14...1

14...1
14...1

14...1
14...1

14...1
14...1

Torque Requirement [Nm]
[Lb-in]

1.5...2.0
13...22

1.5...2.0
13...22

1.5...2.0
13...22

1.5...2.0
13...22

2.5...3.5
22...31

2.5...3.5
22...31

2.5...3.5
22...31

4.5...6
40...53

4.5...6
40...53

4.5...6
40...53

4.5...6
40...53

Terminations - Control
Description

Combination Screw Head:  Cross, Slotted, Pozidrive
Coils 1 or 2 [mm2] 1.5...6
Wires [AWG] 16...12
Control Modules 1or 2 [mm2] 1.5...6
Wires [AWG] 16...12
Torque Requirement [Nm] 1...2.5

[Lb-in] 9...13
Degree of Protection - contactor IP 2LX per IEC 529 and DIN 40 050 (with wires installed)

Protection Against Accidental Contact Safe from touch by fingers and back-of-hand per VDE 0106; Part 100

Ambient Temperature 
Storage -55...+80˚ C (-67...176˚ F) - [CRI7E Electronic Interface -50...+80˚ C (-58...176˚ F)]
Operation -25...+60˚ C (-13...140˚ F) (40˚ C per UL)
Conditioned 15% current reduction after AC-1 at >60˚ C -25...+70˚ C (-13...158˚ F)

Altitude at installed site 2000 meters above sea level per IEC 60947-1
Resistance to Corrosion/Humidity Damp-alternating climate:  cyclic to IEC 68-2, 56 cycles

Dry heat:  IEC 68-2, +100˚C (212˚ F), relative humidity <50%, 7 days.
Damp tropical:  IEC 68-2, +40˚C (104˚F), relative humidity <92%, 56 days.

Shock Resistance IEC 60068-2-27:  Half sinusoidal shock  11ms, 30g (in all three directions)
Vibration Resistance IEC 60068-2-6:  Static > 2g, in normal position no malfunction <5g
Pollution Degree 3
Operating Position Refer to Dimension Pages
Standards IEC/EN 60947-1/-4-1/-5-1; UL508; CSA 22.2 No. 14
Approvals CE, cULus, CCC

Environmental and General Specifications

 Ambient is the 
temperature outside 
the enclosure.
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Technical Information
CA7 Contactors

Technical Information – Auxiliary Contact Data
Mounted 
Standard 
Auxiliary

Built-in Auxil-
iary Contacts in 

Contactor CA7-9...
CA7-23

Front Mounted 
Auxiliary Contacts 

CA7-PV, CS7-PV, CZE/A7, CV7

Front Mounted Bifurcated 
Auxiliary Contacts

Side Mounted 
Auxiliary Contacts  

CA-PA, CM7

Electrical Contact Ratings - NEMA A600, P600 A600, Q600 A600, Q600
Min. Contact Rating 17V, 10 mA 17V, 5 mA 5V, 3 mA 17V, 10 mA

Contact Ratings - IEC AC-15 (solenoids,
contactors) rated voltage IEC 60947-5-1

24V 10 A 6 A 3 A 6 A
48V 10 A 6 A 3 A 6 A
120V 10 A 6 A 3 A 6 A
240V 10 A 5 A 3 A 5 A
400V 6 A 3 A 2 A 3 A

480V/500V 2.5 A 1.6 A 1.2 A 1.6 A
600V 1 A 1 A 0.7 A 1 A
690V 1 A 1 A 0.7 A 1 A 

AC-12 (Control of resistive 
loads) IEC 60947-5-1

40 ºC

        Ith 20 A 10 A 10 A 10 A
230V 8 kW
400V 14 kW
690V 24 kW

60 ºC 

         Ith 20 A 6 A 6 A 6 A
230V 8 kW
400V 14 kW
690V 24 kW

DC-12 Switching DC Loads
L/R < 1 ms, Resistive Loads 
IEC 60947-5-1

24V 12 A 12 A 6 A 6 A
48V 9 A 9 A 3.2 A 3.2 A
110V 3.5 A 3.5 A 0.45 A 0.45 A
220V 0.55 A 0.55 A 0.18 A 0.18 A
440V 0.2 A 0.2 A 0.1 A 0.1 A

DC-13 IEC 60947-5-1, Solenoids and 
contactors

24V 5 A 5 A 2.5 A 5 A
48V 3 A 3 A 1.5 A 3 A
110V 1.2 A 1.2 A 0.6 A 1.2 A
220V 0.6 A 0.6 A 0.3 A 0.6 A
440V 0.3 A 0.15 A 0.15 A 0.15 A
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Technical Information
CA7 Contactors

Built-in Auxiliary Contacts 
in Contactor CA7-9...CA7-23

Front Mounted Auxiliary Contacts 
CA7-PV, CS7-PV, CZE/A7, CV7

Side Mounted Auxiliary Contacts  
CA-PA, CM7

Continuous Current Rating per UL/CSA
Rated Voltage AC [V] 600 max. 600 max. 600 max.
Continuous Rating 40°C [A] 10 A general purpose 10 A general purpose 10 A general purpose

Heavy pilot duty (A600) Heavy pilot duty (A600) Heavy pilot duty (A600)
Continuous Rating DC [A] 5A, 600 max. 2.5A, 600 max. 2.5A, 600 max.

Standard pilot duty (P600) Standard pilot duty (Q600) Standard pilot duty (Q600)
Short-Circuit Protection -gGFuse

20 10 10
Type 2 Coordination [A]

Rated Impulse Voltage Uimp [kV] 8 8 6
Insulation Voltage (between control and 
load circuit) per DIN< VDE 0103, Part 101 
(NAMUR recommendation)

[V] 380 440 440

Mechanically Linked Contacts (per IEC60947-5-1 
Annex L (SUVA Third-party certified)

Mutually unrestricted
between all NO and NC contacts

Mutually unrestricted between all NO & 
NC contacts. CZE & CV7 not mechanically 

linked with contactor main contacts

Mutually unrestricted between all 
NO and NC contacts

Terminals

Terminal Type

Maximum Wire Size per IEC 947-1 2xA4 2xA4 2xA4
Flexible
with Wire-End 
Fernule

1 conductor [mm2] 1...4 0.5...2.5 0.5...2.5

2 conductor [mm2] 1...4 0.75...2.6 0.75...2.6

Solid/Stranded-
Conductor

1 conductor [mm2] 1.5...6 0.5...2.5 0.5...2.5

2 conductor [mm2] 1.5...6 0.75...2.6 0.75...2.6
Recommended Tightening Torque [Nm] 1.5...2.5 1...1.5 1...1.5
Max. Wire Size per UL/CSA [AWG] 16...10 16...12 16...12
Recommended Tightening Torque [lb-in] 13...22 8.9...13 8.9...13

Auxiliary Contacts

Latch Attachment Release, CV7-11
Coil Consumption [VA/W] AC 45/40

[W] DC 25W
Contact Signal Duration [min/max] 0.03...15s
Time Attachment
Reset Time

at min. time setting [ms] 10
at max. time setting [ms] 70
Repeat Accuracy ±10%

Accessories

Standard
Circuit 
Voltage

Make 
(Amps/VA)

Break 
(Amps/VA

Continuous 
Amps

A600

120AC
240AC
480AC
600AC

60A/7200VA
30A/7200VA
15A/7200VA
12A/7200VA

6A/720VA
3A/720VA

1.5A/720VA
1.2A/720VA

10

Q600
125DC
250DC

301-600DC

0.55A/69VA
0.27A/69VA
0.1A/69VA

0.55A/69VA
0.27A/69VA
0.1A/69VA

25

Contact Ratings (Per NEMA/UL A600 & Q600)

Positively-Guided Contacts ( Mechanically-linked)
SUVA Certified
•  Restricted guidance guarantees without

restrictions from contactor to auxiliary contact and 
auxiliary contact to contactor.

 See Section G for additional details.
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Technical Information
CA7 Contactors – Life Load Curves

    

 575V applications use 90% of curve value.

NOTE: The life-load curves shown here are 
based on Sprecher+Schuh tests according to 
the requirements defined in IEC 60947-4-1. 
Since contact life in any given application is 
dependent on environmental conditions and 
duty cycle, actual application contact life 
may vary from that indicated by the curves 
shown here.

Life-Load Curves

• Locate the Rated Operational 
Current (le) along the bottom of the 
chart and follow the graph lines up 
to the intersection of the appropri-
ate contactor’s life-load curve.

• Read the estimated contact life 
along the vertical axis.

AC-1
(to 690V)

AC-2
(to 460V)

AC-3
(to 460V)

INSTRUCTIONS ON  
“HOW TO READ”  

LIFE CURVES CAN BE 
FOUND ON PAGE A7 -  

“CONTACT LIFE”
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Technical Information
CA7 Contactors – Life Load Curves

NOTE: The life-load curves shown here are 
based on Sprecher+Schuh tests according to 
the requirements defined in IEC 60947-4-1. 
Since contact life in any given application is 
dependent on environmental conditions and 
duty cycle, actual application contact life 
may vary from that indicated by the curves 
shown here.

Life-Load Curves

• Locate the Rated Operational 
Current (le) along the bottom of the 
chart and follow the graph lines up 
to the intersection of the appropri-
ate contactor’s life-load curve.

• Read the estimated contact life 
along the vertical axis.

AC-3
(to 575V)

AC-3
(to 690V)
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Life-Load Curves

• Locate the Rated Operational 
Current (le) along the bottom of the 
chart and follow the graph lines up 
to the intersection of the appropri-
ate contactor’s life-load curve.

• Read the estimated contact life 
along the vertical axis.

AC-3 
(to 690V)

Technical Information
CA7 Contactors – Life Load Curves

AC-4
(to 460V)
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Technical Information
CA7 Contactors – Life Load Curves

 575V applications use 85% of curve value.

NOTE: The life-load curves shown here are based on Sprecher+Schuh tests 
according to the requirements defined in IEC 60947-4-1. Since contact life in any 
given application is dependent on environmental conditions and duty cycle, actual 
application contact life may vary from that indicated by the curves shown here.

Life-Load Curves

AC-3 (90%),
AC-4 (10%)

AC-3 (75%),
AC-4 (25%)
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Contact Life for Mixed Utilization Categories
AC-3 and AC-4
In many applications, the utilization category cannot be defined as either purely 
AC-3 or AC-4. In those applications, the electrical life of the contactor can be 
estimated with the following equation:

Lmixed = Lac3/ [1+Pac4 x (Lac3/Lac4-1)], where:

Lmixed Approximate contact life in operations for 
a mixed 
AC-3/AC-4 utilization category application.

Lac3 Approximate contact life in operations for 
a pure AC-3 utilization category (from the 
AC-3 life-load curve).

Lac4 Approximate contact life in operations for 
a pure AC-4 utilization category (from the 
AC-4 life-load curve).

Pac4 Percentage of AC-4 operations

Technical Information
CA7 Contactors – Life Load Curves
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Technical Information
CA7 Contactors – Operating Rates

Operating Rates
The estimated contact life shown in the life-load curves is based 
on the standard operating rates shown in Table B below. For ap-
plications requiring a higher operating frequency, the maximum 
operating power (Pn in kW or HP) for a given contactor must be 
reduced to maintain the same contact life.

To find a contactor’s maximum operating power, for an operating 
rate greater than shown in Table B, follow these guidelines:

1. Identify the appropriate curve for the contactor and utilization 
category from Table B.

2. Locate the appropriate Maximum Operating Rate curve on the 
following pages.

3. Locate the intersection of the curve with the application’s 
operating rate (ops/hr.) found on the vertical axis.

4. Read the percent of maximum operating power (Pn) of the 
contactor from the horizontal axis.

5. Multiply the % maximum power by the standard power rating.

Example: The contactor selected for an AC-4 utilization category 
application is a CA7-16 (10HP at 460V), however, the application 
requires an operating rate of 200 ops/hr., compared to the standard 
operating rate of 120 ops/hr. as shown in Table B.

1. Locate the AC-4 Maximum Operating Rate curve on the following 
pages.

2. Locate the intersection of 200 ops/hr on the CA7-16 curve. The 
data shows that the maximum operating power of the CA7-16 
contactor in this application is 60%.

3. Therefore, the maximum horsepower that can be switched by the 
CA7-16 contactor in this application is 6 HP (0.60 x 10HP).

Table B – Standard Operating Rates by Contactor and Utilization Category

 Duty Cycle or Load Factor – Defined as the “on” time for a given operating 
cycle per hour including the “start time.” A 40% Duty Cycle is calculated in 
the following manner:

Contactor switches six (6) times per minute (tpm), 250ms start time; 
40% duty cycle.

To determine the “on” time and “off” time:
• Operations per hour = 360; [60 min x 6 tpm = 360]
• One operating cycle = 10 sec; [60 min ÷ 6 tpm = 10 sec]
• “On” time at 40% duty cycle = 4 sec; [10 sec x 0.4 (40%) = 4 sec]
• 4 sec “on” time includes the start time of 250ms
• “Off” time at 40% duty cycle = 6 sec; [10 sec – 4 sec = 6 sec]

Contactor

AC-1
Max. ops/hr.

AC-2
Max. ops/hr.

AC-3
Max. ops/hr.

AC-4
Max. ops/hr.

AC-4 @ Ie for 
200K ops.

Max. ops/hr.

Operating Parameters and Start Time

40% Duty Cycle 
250ms 250ms 250ms

CA7-9 1000 500 700 200 400
CA7-12 1000 500 700 150 300
CA7-16 1000 500 700 120 240
CA7-23 1000 400 600 80 160
CA7-30 400 400 600 80 160
CA7-37 400 400 600 70 140
CA7-43 300 400 600 70 140
CA7-60 600 300 500 70 140
CA7-72 600 250 500 60 120
CA7-85 600 200 500 50 140
CA7-97 250 200 500 50 140
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Technical Information
CA7 Contactors – Operating Rates

Operating Rate Curves

AC-1

AC-2
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Technical Information
CA7 Contactors – Operating Rates

Operating Rate Curves

AC-3

AC-4

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 179 of 405



 A84

Co
nt

ac
to

rs

A

visit www.sprecherschuh.com/ecatalog for the most up to date information SSNA2012

CA
7

Discount Schedule A-1

Dimensions
CA7 AC Contactors

Series CA7, CAU7, CNX, CAN7 and CAL7 (Contactors, Reversing Contactors & Special Use Contactors)
Dimensions are in millimeters (inches). Dimensions not intended for manufacturing purposes. 

Catalog Number a b c c1 c2 ød d1 d2

AC
Contactors

CA7-9...CA7-23; CAN7-12, CAN7-16,
CNX-205...208; CA(V)L7-20

45
(1-25/32)

80
(3-3/16)

80.5
(3-11/64)

75.5
(3-3/32)

6
(1/4)

2-4.5
(2-3/16)

60
(2-23/64)

35
(1-25/64)

CA7-30...CA7-37; CNX-209;  
CAN7-37

45
(1-25/32)

81
(3-3/16)

97.5
(4)

92.6
(3-49/64)

6.5
(17/64)

2-4.5
(2-3/16)

60
(2-23/64)

35
(1-25/64)

CA7-40-M...
CAL7-30-M40

59
(2-21/64)

81
(3-3/16)

100.5
(4-7/64)

95.5
(3-49/64)

6.5
(17/64)

2-4.5
(2-3/16)

60
(2-23/64)

45
(1-25/32)

CA7-43, CAN7-43, CNX-212 54
(2-1/8)

81
(3-3/16)

100.5
(4-7/64)

95.5
(3-49/64)

6.5
(17/64)

2-4.5
(2-3/16)

60
(2-23/64)

45
(1-25/32)

CA7-60...CA7-97, CAN7-85
CNX-218

72
(2-53/64)

122
(4-51/64)

117
(4-49/64)

111.5
(4-35/64)

8.5
(21/64)

4-5.4
(4-7/32)

100
(3-15/16)

55
(2-11/64)

CA7-90-M...
CAL7-60-M40

95
(3-3/4)

122
(4-51/64)

117
(4-49/64)

111.5
(4-35/64)

8.5
(21/64)

4-5.4
(4-7/32)

100
(3-15/16)

55
(2-11/64)

Reversing Contactors, Capacitor Contactors & Accessories (+...)

Contactors with... Dim. [mm] Dim. [inches]
auxiliary contact block-front mounting 2-, or 4-pole c/c1 + 39 c/c1 +1-37/64

auxiliary contact block-side mounting 1-, or 2-pole a + 9 a + 23/64

pneumatic timing module c/c1 + 58 c/c1 + 2-23/64

electronic timing module on coil terminal side b + 24 b + 15/16

reversing contactor w-mech.interlock on side of contactor a+9+a a+ 23/64+a

mechanical latch c/c1 + 61 c/c1 +2-31/64

interface module on coil terminal side b + 9 b + 23/64

surge suppressor on coil terminal side b + 3 b + 1/8

Labeling with...
label sheet
marking tag sheet with clear cover
marking tag adapter for V7 Terminals

+0
+0
+5.5

+0
+0
+7/32

Mounting Position

AC contactors
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Dimensions
CA7 DC Contactors

Series CA7 with Electronic DC Coil
Dimensions are in millimeters (inches). Dimensions not intended for manufacturing purposes. 

Reversing Contactors, Capacitor Contactors & Accessories (+...)

Contactors with... Dim. [mm] Dim. [inches]

auxiliary contact block-front mounting 2-, or 4-pole c/c1 + 39 c/c1 +1-37/64
auxiliary contact block- left side mounting 1-, or 2 pole a + 9 a + 23/64
pneumatic timing module c/c1 + 58 c/c1 + 2-23/64
electronic timing module on coil terminal side b + 24 b + 15/16
mechanical latch c/c1 + 61 c/c1 +61
interface module on coil terminal side b + 9 c/c1 + 2-31/64
Labeling with... label sheet

marking tag sheet with clear cover
marking tag adapter for V7 Terminals

+0
+0
+5.5

+0
+0
+7/32

Mounting Position

Electronic DC contactors

Catalog Number Coil 
Code a b b1 c c1 c2 Ød d1 d2

CA7-9E…CA7-23E,
CAN7-12E…CAN7-16E

12E 45 81 ~ 80.5 75.5 6 2-4.5 60 35
(1-25/32) (3-3/16) ~ (3-11/64) (2-31/32) (15/64) (2-3/16) (2-23/64) (1-3/8)

24E 45 81 ~ 80.5 75.5 6 2-4.5 60 35
(1-25/32) (3-3/16) ~ (3-11/64) (2-31/32) (15/64) (2-3/16) (2-23/64) (1-3/8)

48E 45 81 24 80.5 75.5 6 2-4.5 60 35
(1-25/32) (3-3/16) (15/16) (3-11/64) (2-31/32) (15/64) (2-3/16) (2-23/64) (1-3/8)

110E 45 81 24 80.5 75.5 6 2-4.5 60 35
(1-25/32) (3-3/16) (15/16) (3-11/64) (2-31/32) (15/64) (2-3/16) (2-23/64) (1-3/8)

220E 45 81 24 80.5 75.5 6 2-4.5 60 35
(1-25/32) (3-3/16) (15/16) (3-11/64) (2-31/32) (15/64) (2-3/16) (2-23/64) (1-3/8)

CA7-30E…CA7-37E,
CAN7-37E

12E 45 81 ~ 97.5 92.5 6.5 2-4.5 60 35
(1-25/32) (3-3/16) ~ (4) (3-41/64) (1/4) (2-3/16) (2-23/64) (1-3/8)

24E 45 81 ~ 97.5 92.5 6.5 2-4.5 60 35
(1-25/32) (3-3/16) ~ (4) (3-41/64) (1/4) (2-3/16) (2-23/64) (1-3/8)

48E 45 81 24 97.5 92.5 6.5 2-4.5 60 35
(1-25/32) (3-3/16) (15/16) (4) (3-41/64) (1/4) (2-3/16) (2-23/64) (1-3/8)

110E 45 81 24 97.5 92.5 6.5 2-4.5 60 35
(1-25/32) (3-3/16) (15/16) (4) (3-41/64) (1/4) (2-3/16) (2-23/64) (1-3/8)

220E 45 81 24 97.5 92.5 6.5 2-4.5 60 35
(1-25/32) (3-3/16) (15/16) (4) (3-41/64) (1/4) (2-3/16) (2-23/64) (1-3/8)

CA7-40E

12E 59 81 ~ 100.5 95.5 6.5 2-4.5 60 45
(2-21/64) (3-3/16) ~ (3-61/64) (3-49/64) (1/4) (2-3/16) (2-23/64) (1-25/32)

24E 59 81 ~ 100.5 95.5 6.5 2-4.5 60 45
(2-21/64) (3-3/16) ~ (3-61/64) (3-49/64) (1/4) (2-3/16) (2-23/64) (1-25/32)

48E 59 81 24 100.5 95.5 6.5 2-4.5 60 45
(2-21/64) (3-3/16) (15/16) (3-61/64) (3-49/64) (1/4) (2-3/16) (2-23/64) (1-25/32)

110E 59 81 24 100.5 95.5 6.5 2-4.5 60 45
(2-21/64) (3-3/16) (15/16) (3-61/64) (3-49/64) (1/4) (2-3/16) (2-23/64) (1-25/32)

220E 59 81 24 100.5 95.5 6.5 2-4.5 60 45
(2-21/64) (3-3/16) (15/16) (3-61/64) (3-49/64) (1/4) (2-3/16) (2-23/64) (1-25/32)

CA7-43E,
CAN7-43E

12E 54 81 ~ 100.5 95.5 6.5 2-4.5 60 45
(2-1/8) (3-3/16) ~ (3-61/64) (3-49/64) (1/4) (2-3/16) (2-23/64) (1-25/32)

24E 54 81 ~ 100.5 95.5 6.5 2-4.5 60 45
(2-1/8) (3-3/16) ~ (3-61/64) (3-49/64) (1/4) (2-3/16) (2-23/64) (1-25/32)

48E 54 81 24 100.5 95.5 6.5 2-4.5 60 45
(2-1/8) (3-3/16) (15/16) (3-61/64) (3-49/64) (1/4) (2-3/16) (2-23/64) (1-25/32)

110E 54 81 24 100.5 95.5 6.5 2-4.5 60 45
(2-1/8) (3-3/16) (15/16) (3-61/64) (3-49/64) (1/4) (2-3/16) (2-23/64) (1-25/32)

220E 54 81 24 100.5 95.5 6.5 2-4.5 60 45
(2-1/8) (3-3/16) (15/16) (3-61/64) (3-49/64) (1/4) (2-3/16) (2-23/64) (1-25/32)

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 181 of 405



 A87

Co
nt

ac
to

rs

A

visit www.sprecherschuh.com/ecatalog for the most up to date informationSSNA2012

CA
7

Discount Schedule A-1

Dimensions
CA7 Contactors

CA7 Contactors with Terminal Lugs
Dimensions are in millimeters (inches). Dimensions not intended for manufacturing purposes. 

 CA7-P-KN23 / KL23 CA7-P-K37

 CA7-P-K43 CA7-P-K85

Catalog
Number

With
Contactor

AC Operated Contactor DC Operated Contactor

h1 h2 h3 h4 h1 h2 h3 h4

CA7-P-KN23 / 
KL23

CA7-9...16 61.6
(2-27/64)

78.6
(3-3/32) ~ ~ 87.2

(3-7/16)
104.2

(4-3/32) ~ ~

CA7-23 61.6
(2-27/64)

78.6
(3-3/32) ~ ~ 105.2

(4-9/64)
122.2

(4-13/16) ~ ~

CA7-P-K37 CA7-30 & 37 67.6
(2-21/32)

84.6
(3-21/64)

71.5
(2-13/16)

88.5
(3-31/64)

111.2
(4-3/8)

128.2
(5-3/64)

115.1
(4-17/32)

132.1
(5-13/64)

CA7-P-K43 CA7-43 69.0
(2-23/32)

85.0
(3-11/32)

74.5
(2-15/16)

90.5
(3-9/16)

112.6
(4-7/16)

128.6
(5-1/16)

118.1
(4-21/32)

134.1
(5-9/32)

CA7-P-K85 CA7-60...97 79.7
(3-1/8)

104.7
(4-1/8)

86.7
(3-13/64)

111.7
(4-3/8)

79.7
(3-1/8)

104.7
(4-1/8)

86.7
(3-13/64)

111.7
(4-3/8)
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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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  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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 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

 (
× 

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)

120V AC resistive

240V AC inductive
120V AC inductive
240V AC resistive

Li
fe

 (
× 

10
,0

00
 o

pe
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tio
ns

)

(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

 o
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ns
)

(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

Li
fe

 (
× 

10
,0

00
 o

pe
ra

tio
ns

)

(RH3/RH4)

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 resistive

Li
fe

 (
× 

10
,0

00
 o

pe
ra

tio
ns

)

(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

20

30

40

50

60

70

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)

O
pe

ra
tin

g 
Te

m
pe

ra
tu

re
 (

C
)

(RH1)

10

10

20

30

40

50

60

70

80

90

100

3 5 7 92 4 6 8 10

DC Coil

AC 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.

(RH2)

10

10

20

30

40

50

60

70

80

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

•

 

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 188 of 405



RH Series 

732   www.idec.com

Sw
itc

he
s 

&
 P

ilo
t L

ig
ht

s
D

is
pl

ay
 L

ig
ht

s
Re

la
ys

 &
 S

oc
ke

ts
Ti

m
er

s
Te

rm
in

al
 B

lo
ck

s
Ci

rc
ui

t B
re

ak
er

s

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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RH Series

733USA: 800-262-IDEC          Canada: 888-317-IDEC

Sw
itches &

 Pilot Lights
D

isplay Lights
Relays &

 Sockets
Tim

ers
Term

inal B
locks

Circuit B
reakers

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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s
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s
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rc
ui
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er
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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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2

150.00

190.00

90.50

94.00

167.00

115.00

Price $

Price Schedule
‘A2’

Emergency stop operators
Complete

82.50

86.00

124.00

106.00

Price $

Dimensions in (mm)

Emergency stop operators

IP 66 
Choice of “Auto Break” or standard normally closed contacts
Extra security key release
Complies with AS/NZS 3947.5.5:2000
22.5 mm mounting

30 mm Operator 

40 mm Operator 

Ket to Reset/ Standard contact blocks 

40 mm Operator 

Twist to reset with “Auto Break” safety 

contact blocks 40 mm Operator 

D7P-MT34-PX01

D7P-MT44-PX01

D7P-MK44-PX01

D7P-MT44-PX01S

D7M-MT34-MX01

D7M-MT44-MX01

D7M-MK44-MX01

D7M-MT44-MX01S

Description
Plastic body
Cat. No.

Metal body
Cat. No.Contact

Twist to reset with standard contact blocks
D7PMT44PX01

Monolithic eco-emergency stop operators

Complete one-piece thermoplastic operators with 40 mm red
mushroom head and 
non-removable contacts
Non-illuminated, push-pull and ‘twist to release’ mechanism in one
operation
Trigger action anti-tease operation

59.00

69.50

69.50

Price $

Emergency stop operator with 1 N/C contact

Emergency stop operator with 2 N/C contacts

Emergency stop operator with 1 N/O and 1 N/C contacts

D7D-MT44-X01

D7D-MT44-X02

D7D-MT44-X11

Description Cat. No.

Emergency stop operator 2)

D71YM1

D71MM1

Enclosed emergency stop operators

Modern low profile enclosures
Metric cable entry knockout M16/20 mm

Plastic enclosures with emergency stop “Twist To Reset” operator 

Yellow enclosure 40 mm plastic operator 

Metal enclosures with emergency stop “Twist To Reset” operator 

Grey enclosure 40 mm metal operator 

D71YM1

D71MM1 1)

Description Cat. No. 3) Price $Contact

Notes: 1) Yellow metal enclosure also available. Contact NHP.
2) Refer page 2 - 51 for technical infomation.
3) Includes base mount N/C contact blocks.

D7DMT44X01
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2

Emergency stop operators
Components

–

95.50

118.00

–

Price $

–

90.00

110.00

–

Price $

74.50

75.00

82.50

124.00

Price $

67.00

70.50

79.00

113.00

Price $

-

D7M-LMT44

D7M-LMT64

-

Illuminated
Metal
Cat. No. 1)

D7P-MT34

D7P-MT44

D7P-MT64 

D7P-MK44

Non- 
illuminated
Plastic
Cat. No.

1

30 mm Red operator

40 mm Red operator

60 mm Red operator

40 mm Red operator

D7M-MT34

D7M-MT44

D7M-MT64

D7M-MK44

-

D7P-LMT44

D7P-LMT64

-

Description

Non- 
illuminated
Metal
Cat. No.

Illuminated
Plastic
Cat. No. 1)

Mushroom operators

D7P-MT44

Protection class IP 66
Individually packaged
3 part ordering
22.5 mm mounting

13.20

18.00

16.80

–

27.40

–

–

Price $

11.80

16.80

15.40

15.40

26.20

27.40

32.00

Price $

Red

Red

Brown

Brown

Blue

Red

Yellow

Operator
Colour

D7-X01

D7-Q01 

D7-X01L

D7-X01B

D7-X01V

D7-X02D 

D7-X01S 

D7-BX01

D7-BQ01 

D7-BX01L

–

D7-BX01V

-

-

Description

Panel
Mount
Cat. No.

DIN/Base
Mount
Cat. No.

Normally closed contact block

Normally closed contact block with

spring clamp terminals

Normally closed late break

Normally closed early break

Normally closed low voltage

(Quadfurcated gold contacts)

Dual circuit 2 normally closed 2)

“Auto break” safety contact block for

emergency stop operators 2)

Contact blocks

D7-X01

3

4.50

6.50

Price $

D7-ALP

D7-ALM

Cat. No.

Plastic coupling plate

Metal coupling plate 

Description

Coupling plates2

Price $Price $
Screw Cap
Cat. No.

Metal 
Screw Cap 
Cat. No.

2

19.60

19.60

32.00

16.80

16.80

28.60

D7PX10

D7PX01

D7PX11

1 N/O contact block + coupling plate

1 N/C contact block + coupling plate

1 N/O and 1 N/C contact block + coupling plate

D7MX10

D7MX01

D7MX11

Description

Combined contact block and coupling plate3+

1 N/C

1 N/C

N/C L.B.

N/C E.B.

1 N/C

2 N/C

1 N/C

safety

Contacts

2 31

Operator head Coupling plate Contact Blocks

Price Schedule
‘A2’

Notes: 1) For LED 2 lamps refer 2 - 32.
2) Dual circuit and ‘Auto Break’ cannot be mounted in D7 low profile enclosures.
For Accessories refer 2 - 33.

D7ALP

D7PX10
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2

Price Schedule
‘A2’

40.00

34.00

34.00

34.00

37.00

37.00

38.00

Price $

D7P-F3-PX10

D7P-F4-PX01

D7P-F6-PX10

D7P-F301-PX10

D7P-F402-PX01

D7P-F607-PX10

38.00

39.50

39.50

42.00

42.00

41.00

Non-illuminated momentary pushbuttons
Complete 

Description
Plastic body
Cat. No.

Metal body
Cat. No. Price $

D7M-F3-MX10

D7M-F4-MX01

D7M-F6-MX10

D7M-F301-MX10

D7M-F402-MX01

D7M-F607-MX10

With Green insert 

With Red insert

With Blue insert 

With Green insert labelled “Start”

With Red insert labelled “Stop”

With Blue insert labelled “Reset”

D7M-F4-MX01

Dimensions in (mm)

Dimensions in (mm)

Metal or plastic options
Improved momentary action for fast response
Low mounting depth from panel
Protection class IP 66
Laser etched markings for improved abrasion resistance
22.5 mm mounting

Contact

Flush pushbuttons 1)

D7P-E402-PX01 43.00D7M-E402-MX01With Red insert labelled “stop”

Extended pushbuttons 1)

Description
Plastic body
Cat. No.

Metal body
Cat. No. Price $Contact Price $

D7P-E402-PX01

D7M-F301-MX10

1 N/C

24.00

–

24.00

24.00

–

–

24.00

–

24.00

24.00

Price $

38.00

38.00

38.00

38.00

40.50

Price $

Flush Green

Flush Red

Flush Blue

Flush Black

Extended Red

D7DF3X11

D7DF4X11

D7DF6X11

D7DF2X11

D7DE4X11

-

D7DF4X01

-

D7DF2X01

D7DE4X01

D7DF3X10

-

D7DF6X10

D7DF2X10

-

Description

1 N/O 1 N/C
Contact
Cat. No.

1 N/O
Contact
Cat. No. Price $

1 N/C
Contact
Cat. No.

Monolithic pushbuttons

Flush Extended

1 N/O

1 N/C

1 N/O

1 N/O

1 N/C

1 N/O

Notes: 1) Extra contact blocks refer page 2 - 31.

D7DE4X01
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Price Schedule
‘A2’

Short lever type 2-position selector switch
Components

Protection class IP 66
22.5 mm mounting

D7P-LSM26

42.50

42.50

42.50

Price $

38.00

38.00

38.00

Price $

36.50

38.00

38.00

Price $

31.50

34.00

34.00

Price $

D7M-LSM2

D7M-LSL2

D7M-LSR2

Illuminated
Metal
Cat. No. 1)

D7P-SM22

D7P-SL22

D7P-SR22

Non-illuminated
Plastic
Cat. No.

1

Maintained stayput 60°

Spring return from left 60°

Spring return from right 60°

D7M-SM22

D7M-SL22

D7M-SR22

D7P-LSM2

D7P-LSL2

D7P-LSR2

Description

Non-illuminated
Metal
Cat. No.

Illuminated
Plastic
Cat. No. 1)

Operators with levers 1)3)

0 1

01

0 1

Contact type

N/O
N/C

All slots
All slots

O
X

X
O

Mounting
position on
latch

Contact development table 

11.80

11.80

Price $

D7-X10

D7-X01

Cat. No.

4.50

6.50

Price $

D7-ALP

D7-ALM

Cat. No.

Plastic coupling plate

Metal coupling plate 

Description

Coupling plates2

Price $Price $
Screw Cap
Cat. No.

Metal 
Screw Cap 
Cat. No.

2

19.60

19.60

32.00

16.80

16.80

28.60

D7PX10

D7PX01

D7PX11

1 N/O contact block + coupling plate

1 N/C contact block + coupling plate

1 N/O and 1 N/C contact block + coupling plate

D7MX10

D7MX01

D7MX11

Description

Combined coupling plate and contact block 3+

13.20

13.20

Price $

D7-BX10

D7-BX01

Cat. No.

Normally open contact block

Normally closed contact block

Description

Contact blocks 2)3
Operator
Colour

Green

Red

1 N/O

1 N/C

Contact

Notes: 1) LED lamps, refer page 2 - 32.
2) Additional contact blocks refer page 2 - 31.
3) Use D7ACP to enable additional contact center position.

X = Closed
O = Open

D7-X10

D7PX10

D7ALP

1 2 3
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Price Schedule
‘A2’

Pilot lights
Complete

58.00

58.00

58.00

58.00

58.00

58.00

51.00

51.00

51.00

51.00

51.00

51.00

Green pilot light/Green LED

Red pilot light/Red LED 

Blue pilot light/White LED 

Amber pilot light/White LED 

Yellow pilot light/White LED 

Translucent pilot light/White LED

D7P-P3-PN3G 

D7P-P4-PN3R 

D7P-P6-PN3W 

D7P-P0-PN3W

D7P-P5-PN3W 

D7P-P7-PN3W 

Description
Plastic body
Cat. No.

Metal body
Cat. No.

D7M-P3-MN3G 

D7M-P4-MN3R 

D7M-P6-MN3W 

D7M-P0-MN3W

D7M-P5-MN3W 

D7M-P7-MN3W 

Complete pilot light with integrated LED lamp block
Superior LED illumination qualities Scratch resistant lenses

D7P-P5-PN3W

D7M-P3-MN3G

Notes: 1) Enter colour 0 = Amber, 3 = Green, 4 = Red, 5 = Yellow, 6 = Blue, 7 = Translucent (white), 9 = No lens 
E.g. D7D-P4 N7 is 240 V with red LED.

2) Optically enchanced lens suitable for ECO - pilot light only. Not interchangeable with standard pilot lights.
3) Lamp supplied complete with operator.
For technical data on monolithic pilot lights, refer page 2 - 51.

Price $ Price $

67.00

67.00

67.00

67.00

67.00

67.00

61.00

61.00

61.00

61.00

61.00

61.00

Green pilot light/Green LED 

Red pilot light/Red LED 

Blue pilot light/White LED

Amber pilot light/White LED 

Yellow pilot light/White LED

Translucent pilot light/White LED 

D7P-P3-PN7G 

D7P-P4-PN7R 

D7P-P6-PN7W 

D7P-P0-PN7W

D7P-P5-PN7W

D7P-P7-PN7W 

Description
Plastic body
Cat. No.

Metal body
Cat. No.

D7M-P3-MN7G 

D7M-P4-MN7R 

D7M-P6-MN7W 

D7M-P0-MN7W

D7M-P5-MN7W 

D7M-P7-MN7W 

Price $ Price $

24 - 120 V AC/DC

240 V AC 

35.50

35.50

35.50

35.50

35.50

–

Price $

–

–

45.00

–

51.00

51.00

Price $

6 V AC/DC (D1)

12 V AC/DC (D2)

24 V AC/DC (D3/N3)

48 V AC/DC (D4)

120 V AC/DC (D5/N5)

240 V AC/DC (N7)

-

-

D7D-P-_N3

-

D7D-P-_N5

D7D-P-_N7

D7D-P_D1

D7D-P_D2

D7D-P_D3

D7D-P_D4

D7D-P_D5

-

Voltage

Integrated
LED
Cat. No. 1)2)3)

BA9S
Lamp
Cat. No. 1)

Monolithic pilot lights

D7D-P3D3
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2

106.00

2.70

4.20

15.40

13.20

6.90

16.80

18.20

6.40

21.20

8.20

18.00

11.20

12.60

22.00

22.00

8.50

22.80

PBH01Box of 10

D7-AHA1

D7-ARP

D7-AW2

D7-ALR1

D7-A6PR5

D7-15YE112

D7-AB7

22 mm Accessories and spares

General accessories

Price $

For securing 22.5 mm control devices.

Din rail or screw down mounting

Push button holder Cat. No.

D7-ARP

D7-ARM

D7-AW2

Plastic

Metal

Plastic

Lock Nuts

For fixing front elements

Mounting ring tool

V7-SM5X9

Snap-in contact marker (Blank)

For circuit identification of back of panel components (card 100)

(Marking also available)

D7-ALC1Metal

Anti-rotation washer

D7-ALR1Plastic

Lens / lamp removal tool

To remove incandescent lamps or neon

lamps and for fixing the lens

D7-A6PR5

85 mm Protective guard yellow

Suit 30, 40 + 60 mm illuminated and non-illuminated, twist to release 

Emergency Stop operators. (Operator supplied separately)

D7-15Y

D7-16Y

D7-15YE112

D7-16YE112

60 mm diameter

90 mm diameter

60 mm diameter

90 mm diameter

Emergency stop rings - self-adhesive 1)

Blank

Blank

Printed “Emergency Stop”. For 30/40 mm

Printed “Emergency Stop”. For 60 mm

D7-AB7

D7-ABE7

D7-AUB2

D7-AUB1 

IP 66

IP 66

2 Position IP 66

3 Position IP 66 

Sealing caps

For flush pushbuttons

For extended pushbuttons

For multi-function operators 

Notes: 1) The 60 mm inner ring size is 30 mm and is installed around the pushbutton bezel. The 90 mm inner ring size
is 22.5 mm and fits under the pushbutton operator.

D7-ALC1

D7-ABZ1

Square Bezel

Gives round operator a square appearance. This item is made of plastic. 

Not for use with toggle switch operators.
D7-ABZ1

D7-AHA1Shiny metal IP 66 Allows a 22.5 mm pushbutton operator 

to be installed into a panel with existing 

30.5 mm mounting hole 

Mounting hole adaptor

PBH01

Price Schedule
‘A2’
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Notes: 1) Performance data given in this publication is provided only as a guide for the user in determining suitability and do not constitute a
performance warranty of any kind. Such data may represent the results of accelerated testing at elevated stress levels, and the user is
responsible for correlating the data to actual application requirements.

2) Momentary mushroom operators are IP 65, multi-function operators have no Type 13 rating. Plastic operators with keys have no Type 4X rating.
3) Operating temperatures below 0 °C (32 °F) are based on the absence of freezing moisture and liquids.
4) Low voltage contacts are recommended for applications below 17 V, 5 mA.

Vibration (assembled to panel) (G) Tested at 10…2000 Hz, 1.52 mm displacement (peak-to-peak) 
max./G max. for 3 hr duration, no damage 

Shock (G) Tested at 1/2 cycle sine wave for 11 ms; no damage at 100 G
Degree of protection 2) UL Type 3/3R/4/4X/12/13 (IP 65/66)  UL Type 3/3R/4/12/13 (IP 65/66)
Mechanical durability per 10,000,000 Cycles Pushbuttons, momentary mushroom
EN 60947 (Annex C) 1,000,000 Cycles Multi-function

500,000 Cycles Push-pull mushroom
300,000 Cycles E-stops, selector switches

Operating force (N) Flush/extended = 5/N
(typical with one contact block) E-stop = 3/6N

Mushroom = 9/N
Operating torque
(typical application with one contact block) (N-m) Selector switch = 0.25 N-m
Environmental
Temperature range (operating) 3) (°C) -25…+70 °C (-13…+158 °F)
Temperature range (short-term storage) (°C) -25…+85 °C (-13…+185 °F)
Humidity (%) 50…95% RH @ 25…60 °C (77…140 °F) 

per: procedure IV of MIL-STD-810C, Method 507.1 cycling test 

Back-of-Panel (Components) 1)

Technical information
D7 Range (22.5 mm) only

Front-of-Panel (Operators) 1)
Mechanical Ratings Plastic (D7P) Metal (D7M)

Electrical Ratings
Standard contact block rating AC 15, DC 13 to EN 60947-5-1 and UL 508, 17 V, 5 mA min.

A600,Q600
600 V AC

Low voltage contact block 4) 5 V, 1 mA DC min.
C300, R150, AC 15, DC 13 to EN 60947-5-1 and UL 508

Thermal current (A) 10 A max. enclosed (40 °C ambient) to UL 508, EN 60947-5-1
Wire capacity #18…12 AWG (0.75…2.5 mm 2) 

Screw terminal (AWG) Max. (2) #14 AWG or (1) #12 AWG
Spring-clamp terminal (AWG) #18…14 AWG (0.75…1.5 mm 2)

Insulation voltage (Ui) Ui = 680 V (screw terminal)
Ui = 300 V (screwless terminal)

Dielectric strength (minimum) (V) 2200 V for one minute
External Standard 10 A type gL/gG cartridge fuse to EN 60269-2-1 or gN 
short blocks (Class J to UL 248-8 or Class C to UL 348-4)
circuit Low voltage 6 A type gL/gG cartridge fuse to EN 60269-2-1 or gN 
protection contact blocks (Class J to UL 248-8 or Class C to UL 348-4)
Electrical shock protection Finger-safe conforming to IP 2X
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Notes: 1) Performance data given in this publication is provided only as a guide for the user in determining suitability and do not constitute a
performance warranty of any kind. Such data may represent the results of accelerated testing at elevated stress levels, and the user is
responsible for correlating the data to actual application requirements.

Mechanical Ratings
Vibration (assembled to panel) (G) 10…2000 Hz, 1.52 mm displacement (peak-to-peak) max./10 G max. 6 hr
Shock (G) Tested at 1/2 cycle sine wave for 11 ms and no damage at 100 G max.
Contact durability per EN 60947-5-1 (Annex C) 10,000,000 cycles
Contact N/O Slow make, double break 
operation N/C Slow make, double break (positive opening) 

N/O E.M. Early make, double break 
N/C L.B. Late break, double break (positive opening)

Opening forces (typical) (N) 3.4 N: each single circuit contact block
5…6.6 N: each dual circuit contact block 

D7 Technical information
D7 Range (22.5 mm) 

Back-of-Panel (Operators) 1), continued

Versions
Panel mounting

-01 -10 O1L 10E

. 1    . 2 .3    .4 .5    .6 .7    .8
Snap-on to coupling plate

2 contact levels

up to 3 contact blocks per contact level

Base mounting

-01 -10 O1L 10E

. 1    . 2 .3    .4 .5    .6 .7    .8
Snap-on to the inside of the enclosure base or onto a DIN rail,
or secure with two screwed fixing straps

3 contact blocks in one contact level possible

Possibilities to combine (Panel mounting)

Maximum of 6 contact blocks can be combined

Rated operating current Ie
24 V 48 V 110 V 220 V 230/240 V

AC 1 10 A 10 A
AC 15 8 A 8 A 6 A 3 A 3 A

380 V 400 V 415 V 500 V 690 V
AC 1
AC 15 2.5 A 2 A 2.2 A 1.5 A 0.75 A
Rated operating current Ie, continued
DC 13 24 V 48 V 110 V 125 V 220 V
-01, -10 3 A 1.5 A 0.2 A 0.6 A 0.1 A
-01, -E10 1.3 A 0.4 A 0.13 A 0.13 A 65 mA
DC 13 250 V 400 V 440 V 500 V 600 V
-01, -10 0.3 A 0.2 A 0.04 A 0.15 A 0.13 A
-01, -E10 65 mA 26 mA 26 mA
Short-circuit withstand
without welding 10 A slow (DT, gG)

Switching rate 6000 operations/hour

Fuse rating
permissible rated current fast (D, gF) 16 A

slow (DT, gG) 10 A

Electrical life
AC 11 0.1 A 1 A 2 A 3 A
No. of operations (millions) 10 3 1 0.5
Contact duty electronic circuit (H-type- bridges)

positive opening for: D7X01, D7BX01

Contact travel
D7

open

closed

Terminal marking
according to DIN EN 50 013

Terminals 0.75...2.5 mm2

18...12 AWG
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D7 Technical information
D7 Range (22.5 mm) 

Back-of-Panel (Components), continued

Lamp elements

Panel or base mount
Small overall depth
Easy to wire
Screw or spring connection

Versions

D7-DOC D7-N

D7-BN

D7-Q

Standard element

Operating voltage max. 250 V

Technical information

D7-DOC

Lamp socket Ba9s

Lamp rating max. 2 W (2.6 W for pilot lights)

Insulation voltage Ui 250 V

Terminal marking according to DIN EN 50 013

Terminals Screw / spring 0.75...2.5 mm2

D7-N

D7-BN

D7-Q

Nominal Voltage Range Current Draw Frequency

LED Module Ratings 24 V AC 10...29 V AC 31 mA 50/60 Hz

24 V DC 10...30 V DC 24 mA DC

120 V AC 70...132 V AC 25 mA 50/60 Hz

240 V AC 180...264 V AC 22 mA 50/60 Hz

X1 X2 X1 X2

D7-DOC D7-N_
D7-Q_

D7-BN_
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RQT96N 5A 100A

RQTE72N 5A 100A

Maximum demand ammeters

 Accuracy class 1.5
 5 A CT operation
 1.2x overcurrent measurement
 Red slave indicator, peak measurement

 Nominal temperature range 0 - +40 ºC
 15 minute delay time operation
 Thermal movement
 Knob resettable slave pointer
 Rated burden: approx 1.5 VA

Analogue meters

Maximum demand ammeters and hour run meters

Cat. No.Window size Price $

RQT72N5A_

RQT96N5A_

142.00

144.00

72 mm x 72 mm

96 mm x 96 mm

90º AC Maximum demand ammeter - CT connect, delay time 15 mins

Scale / input 
selection

10, 12, 15, 20, 25, 30, 40, 50, 60, 75, 80, 100, 120, 150, 200, 250, 300, 400, 500, 

600, 750, 800, 1k, 1k2, 1k5, 1k6, 2k, 2k5, 3k, 4k

Cat. No. Window size Price $

RQTE72N5A_

RQTE96N5A_

210.00

210.00

72 mm x 72 mm

96 mm x 96 mm

Combined maximum demand ammeter - CT connect, delay time 15 mins
Instrument includes a dynamic ammeter pointer and scale

Scale / input 
selection

10, 12, 15, 20, 25, 30, 40, 50, 60, 75, 80, 100, 120, 150, 200, 250, 300, 400, 500, 

600, 750, 800, 1k, 1k2, 1k5, 1k6, 2k, 2k5, 3k, 4k

1

2

1

2

Ordering instructions

Construct the Catalogue Number by selecting the meter from table       and adding the scale/ input from 
table      . 

1

2

Ordering instructions

Construct the Catalogue Number by selecting the meter from table      and adding the scale from table      . 1 2

88.00

170.00

177.00

Price $

80.00

143.00

158.00

67.00

127.00

152.00

65.50

127.00

152.00

Hour run meters

 7 digit (2 decimal) with run indicator, non-resettable counter
 Front frame with flange for 50 mm circular cut-out on RQ48 models
 Faston, fork lug or 2 x 4 mm2 wire termination on RQ48 models

Cat. No.

Range

Price $

RQ480_

RQ720_

RQ960_

80.00

131.00

–

RQ48.0 240 V AC

Voltage auxiliary range  24 V AC, 110 V AC, 240 V AC, 415 V AC, 1080 V DC (10-80 V DC)

Price $ Price $ Price $

24 V AC 
50 Hz

110 V AC 
50 Hz

240 V AC 
50 Hz

415 V AC 
50 Hz

10 - 80 
V DC

Window size

48 mm x 48 mm

72 mm x 72 mm

96 mm x 96 mm

1

2

Ordering instructions

Construct the Catalogue Number by selecting the meter from table      and adding the voltage range from 
table      .

1

2

Price Schedule 
‘Y8’ Notes: Standard 5 A input from CT for all maximum demand ammeters.
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DS1 30 A (poly)
DECONTACTOR™

DS3  50 A (poly)
DECONTACTOR™

DS6 90 A (poly or metal)
DECONTACTOR™

The DS core range
In the following table are described the most frequent configurations. Take a look: 
if the required configuration is there, do not look further in the ‘part number’ pages. 
Each configuration includes two part numbers: one for the active part (socket-outlet or inlet)
and one for the installation accessory (wall box, inclined sleeve or handle).

Wall mounting Inclined Coupler socket Plug Wall mounting Inclined 
socket socket appliance inlet appliance inlet

Voltage Polarity Part Number

230 V 1P+N+E 31 14 015 31 14 015 31 14 015 31 18 015 31 18 015 31 18 015

+ installation accessory: 31 1A 053 31 1A 027 31 1A 013 31 1A 013 31 1A 053 31 1A 027

400 V 3P+E 31 14 013 31 14 013 31 14 013 31 18 013 31 18 013 31 18 013

+ installation accessory: 31 1A 053 31 1A 027 31 1A 013 31 1A 013 31 1A 053 31 1A 027

400 V * 3P+N+E 31 14 017 * 31 14 017 * 31 14 017 * 31 18 017 31 18 017 31 18 017

+ installation accessory: 31 1A 053 31 1A 027 31 1A 013 31 1A 013 31 1A 053 31 1A 027

Voltage Polarity Part Number

230 V 1P+N+E 31 34 015 31 34 015 31 34 015 31 38 015 31 38 015 31 38 015

+ installation accessory: 31 3A 053 31 3A 027 31 3A 013 31 3A 013 31 3A 053 31 3A 027

400 V 3P+E 31 34 013 31 34 013 31 34 013 31 38 013 31 38 013 31 38 013

+ installation accessory: 31 3A 053 31 3A 027 31 3A 013 31 3A 013 31 3A 053 31 3A 027

400 V * 3P+N+E 31 34 017 * 31 34 017 * 31 34 017 * 31 38 017 31 38 017 31 38 017

+ installation accessory: 31 3A 053 31 3A 027 31 3A 013 31 3A 013 31 3A 053 31 3A 027

Voltage Polarity Part Number

400 V 3P+E • 31 64 013 • 31 64 013 • 31 64 013 • 31 68 013 • 31 68 013 • 31 68 013

+ installation accessory: • 31 6A 053 • 31 6A 027 31 6A 013 31 6A 013 • 31 6A 053 • 31 6A 027

400 V * 3P+N+E • 31 64 017 * • 31 64 017 * • 31 64 017 * • 31 68 017 • 31 68 017 • 31 68 017

+ installation accessory: • 31 6A 053 • 31 6A 027 31 6A 013 31 6A 013 • 31 6A 053 • 31 6A 027

DS9 150 A (poly or metal)
DECONTACTOR™

Voltage Polarity Part Number

400 V 3P+E • 31 94 013 • 31 94 013 • 31 94 013 • 31 98 013 • 31 98 013 • 31 98 013 

+ installation accessory: 39 9A 053 • 31 9A 027 65 9A 013 D45 (E) 65 9A 013 D45 (E) 39 9A 053 • 31 9A 027

400 V * 3P+N+E • 31 94 017 * • 31 94 017 * • 31 94 017 * • 31 98 017 • 31 98 017 • 31 98 017 

+ installation accessory: 39 9A 053 • 31 9A 027 65 9A 013 D45 (E) 65 9A 013 D45 (E) 39 9A 053 • 31 9A 027

(E) = elastomere

DS2 250 A (metal)
DECONTACTOR™

Voltage Polarity Part Number

400 V 3P+E 39 24 013 39 24 013 39 24 013 39 28 013 39 28 013 39 28 013

+ installation accessory: 39 2A 053 39 2A 027 39 2A 013 (N) 39 2A 013 (N) 39 2A 053 39 2A 027

400 V * 3P+N+E 39 24 017 * 39 24 017 * 39 24 017 * 39 28 017 39 28 017 39 28 017

+ installation accessory: 39 2A 053 39 2A 027 39 2A 013 (N) 39 2A 013 (N) 39 2A 053 39 2A 027

(N) = neoprene

Active part:

+ installation accessory:

* A dual voltage 230 /400V socket-outlet with 3P+N+E accepts a 400V plug with 3P+N+E or 3P+E as well as a 230V plug with 1P+N+E (see front cover flap)

Socket-outlet Socket-outlet Socket-outlet Inlet Inlet Inlet

B Wall box Sl Inclined sleeve H Handle H Handle B Wall box Sl Inclined sleeve

Advantages
Core range
DS1 - 30 A 
DS3 - 50 A 
DS6 - 90 A 
DS9 - 150 A 
DS2 - 250 A
Dimensions

DS

Finding the metal version part number is easy!
When a part number is preceded by •, a metal version is also available:
To find its part number, just change the 31 into 39 (1 = poly, 9 = metal).

Example described at bottom of previous page 
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DECONTACTOR™ 
30 A

Socket-outlet (female) Inlet (male)S I

Voltage Polarity Material  Part #

20-24V 2P Polyester 31 14 08A

190 -230V 3P+E Polyester 31 14 033

220 -250V 1P+N+E Polyester 31 14 015

380 -440V 3P+E Polyester 31 14 013

Dual voltage* 3P+N+E Polyester 31 14 017

* see front cover flap
Other voltages, polarities: see page 8

Voltage Polarity Material  Part #

20-24V 2P Polyester 31 18 08A

190-230V 3P+E Polyester 31 18 033

220-250V 1P+N+E Polyester 31 18 015

380-440V 3P+E Polyester 31 18 013

380-440V 3P+N+E Polyester 31 18 017

Main features:

DS1
• (socket-outlet) IP 55
• (socket-outlet + inlet) IP 54
• IK (poly) 08
• Umax 690V AC - 250V DC

• Wiring (min – max) flexible 2.5 / 6 mm2

• Wiring (min – max) stranded 2.5 / 10 mm2

• Other wiring on request
max flexible / stranded 10 / 16 mm2

• Rated currents  (IEC / EN 60309-1) 30A / 400V 30A / 500V 30 A / 690 V
• Rated currents and operating voltages 30A / 400V 30A / 500V 16 A / 690 V

(load breaking capacity according to IEC / EN 60947-3) (AC23) (AC22) (AC22)

IP67 Inlet cap

Stop button

Padlocking shaft
(Padlock not supplied)

Self-closing lid for inlet

Main options

Accessories

mettre photo
de chantier

34

Version with 
auxiliary contacts

Standard 
3P+N+E version

Device for self-ejecting coupler socket*

Device for self-ejecting plug*
* See Operating Instruction on page 168

Ejecting mechanism (shark fin)

Closing mechanism
(finger draw plates sold per unit)

Tension cord

Socket-outlet options

IP67 watertightness Socket # + 600

Device for self-ejecting coupler socket  Socket # + 354

Device for self-ejecting plug  Socket #  + 352

Self-returning lid Socket #  + R

180°-opening lid  Socket #  + 10

180°-opening and self-returning lid Socket #  + 18

Padlocking shaft up to 3 padlocks 8mm Ø Socket # + 844

Stop button Socket # + 453

Rubber cover for polyester latch Socket # + 833

If you want to equip a socket with two or more options:
call us at +33 (0) 1 45 11 60 00.

Socket-outlet (Umax 400V) with auxiliary contacts

With 2 auxiliary contacts (30A) Socket # + 972

If you want to add an option to this kind of socket-outlet:
call us at +33 (0) 1 45 11 60 00.

Inlet (Umax 400V) with auxiliary contacts 

With 2 auxiliary contacts (30A) Inlet # + 972

Inlet accessories

IP67 cap 31 1A 126

Self-closing lid 31 1A 226

Closing mechanism (finger draw plate) 31 1A 346

Ejecting mechanism (shark fin) 31 1A 338

Tension cord 31 1A 336
Socket-outlet accessories

Closing mechanism (finger draw plate) 31 1A 346

Inlet options

IP67 watertightness Inlet # + 600

Certificate no.
FR 60042266A
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H Handle Straight
poly

Cable dia.

5-21mm 31 1A 013

Straight poly with for
poly cable gland ejection option *

Cable dia.

6 -12mm 31 1A 753 31 1A 463

13-18mm 31 1A 253 25P 31 1A 443 25P

18-25mm 31 1A 253 32P 31 1A 443 32P

22-32mm 31 1A 253 40P 31 1A 443 40P

* Handle with eyelet for tension cord 
Handle for flat or steel armoured
cables on request.

Straight poly flowerpot
with metric threaded entry *

Entry 

M20 31 1A 253 417

M25 31 1A 253 418

M32 31 1A 253 419

M40 31 1A 253 420

* Cable gland on request.

Straight metal with
metal cable gland

Cable dia.

6 -12mm 31 1A 963

10-18mm 31 1A 953 25M

MARECHAL ELECTRIC Catalogue 35

Installation accessories

Advantages
Core range
DS1 - 30 A 
DS3 - 50 A 
DS6 - 90 A 
DS9 - 150 A 
DS2 - 250 A
Dimensions

Also see:

Full range of boxes page 86
Dimensions page 44
Technical Manual page 150

Box Wall box Wall box Wall box metal + Wall box metal + Wall box Wall box metal +
poly 30° poly 70° poly sleeve 30° metal sleeve 30° metal 30° straight metal sleeve

Entry

M20 31 1A 053 51 BA 058 31 1A 653 39 1A 653 39 1A 053 39 1A 095

M25 31 1A 083 51 BA 058 31 1A 653 418 39 1A 653 418 39 1A 095 418

M32 51 BA 058 31 1A 653 419 39 1A 653 419 39 1A 095 419

M40 31 1A 653 420 39 1A 653 420 39 1A 095 420

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost).

B

Sl Sleeve Inclined Inclined Inclined Straight
poly 30° poly 70° metal 30° metal

31 1A 027 51 BA 757 39 1A 027 39 1A 127

DS

A Industrial – Domestic adapters 

Domestic socket-outlet 10/16A 230V + industrial
inlet 1P+N+E, 10 A 230 V fuse protection

Type Material Part number

UK Poly 31 18 015 D40 *

FR with safety shutter Poly 31 18 015 D16

* All these domestic socket-outlets are available to foreign 
standards : replace D40 by D11 for France, D30 for Germany,
D06 for Italy, D08 for Switzerland, D67 for Australia, D80 for USA etc

Wall boxes and 70° sleeves

These wall boxes are designed for:
- easy wiring, recommended for large conductor cross-sections 

(up to 5 x 35 mm2)
- entries and exits either at top, bottom or sides
- stock reduction, as the same wall box is common to several products
The sleeves are angled (70°) to reduce the socket-outlet protrusion and impact
risk (for lifts …).

See full range of boxes on page 86
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DECONTACTOR™ 
50 A

Socket-outlet (female) Inlet (male)S I

Voltage Polarity Material  Part #

20-24V 2P Polyester 31 34 08A

190 -230V 3P+E Polyester 31 34 033

220 -250V 1P+N+E Polyester 31 34 015

380 -440V 3P+E Polyester 31 34 013

Dual voltage* 3P+N+E Polyester 31 34 017

* See front cover flap
Other voltages, polarities: see page 8

Voltage Polarity Material  Part #

20-24V 2P Polyester 31 38 08A

190-230V 3P+E Polyester 31 38 033

220-250V 1P+N+E Polyester 31 38 015

380-440V 3P+E Polyester 31 38 013

380-440V 3P+N+E Polyester 31 38 017

Socket-outlet options

IP67 watertightness Socket # + 600

Device for self-ejecting coupler socket  Socket # + 354

Device for self-ejecting plug  Socket #  + 352

Self-returning lid Socket #  + R

180°-opening lid  Socket #  + 10

180°-opening and self-returning lid Socket #  + 18

Padlocking shaft up to 3 padlocks 8mm Ø Socket # + 844

Stop button Socket # + 453

Rubber cover for polyester latch Socket # + 833

If you want to equip a socket-outlet with two or more options:
call us at +33 (0) 1 45 11 60 00.

Inlet options

IP67 watertightness Inlet # + 600

Inlet accessories

IP67 cap 31 3A 126

Self-closing lid 31 3A 226

Ejecting mechanism (shark fin) 31 3A 338

Tension cord 31 1A 336

Main features:

DS3

36

Version with 
auxiliary contacts

Standard 
3P+N+E version

IP67 Inlet cap

Stop button

Padlocking shaft
(Padlock not supplied)

Self-closing lid for inlet

Main options

Accessories

Device for self-ejecting coupler socket*

Device for self-ejecting plug*
* See Operating Instruction on page 168

Ejecting mechanism (shark fin)

Tension cord

Socket-outlet (Umax 400V) with auxiliary contacts

With 2 auxiliary contacts (16A) Socket # + 972

With 4 auxiliary contacts (16A) Socket # + 264

If you want to add an option to this kind of socket-outlet:
call us at +33 (0) 1 45 11 60 00.

Inlet (Umax 400V) with auxiliary contacts 

With 2 auxiliary contacts (16A) Inlet # + 972

With 4 auxiliary contacts (16A) Inlet # + 264

• (socket-outlet) IP 55
• (socket-outlet + inlet) IP 54
• IK (poly) 08
• Umax 1000V AC - 250V DC

• Wiring (min – max) flexible 4 / 10 mm2

• Wiring (min – max) stranded 4 / 16 mm2

• Other wiring on request
max flexible 16 mm2

• Rated currents  (IEC / EN 60309-1) 50A / 400V 50A / 690V 30A / 1000 V
• Rated currents and operating voltages 50A / 400V 32A / 690V -

(load breaking capacity according to IEC / EN 60947-3) (AC23) (AC22) (-)

Certificate no.
FR 60042266B
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Installation accessories

Advantages
Core range
DS1 - 30 A
DS3 - 50 A
DS6 - 90 A 
DS9 - 150 A 
DS2 - 250 A
Dimensions

Also see:

Full range of boxes page 86
Dimensions page 44
Technical Manual page 150

B

Sl Sleeve Inclined Inclined Inclined Inclined Straight 
poly 30° poly 70° metal 30° metal 70° metal

31 3A 027 51 CA 757 39 3A 027 87 3A 087 39 3A 127

DS

Box Wall box Wall box Wall box metal + Wall box metal + Wall box Wall box metal + Wall box metal +
poly 30° poly 70° poly sleeve 30° metal sleeve 30° metal 30° metal sleeve 70° straight metal sleeve

Entry

M20 51 CA 058 31 3A 653 417 39 3A 653 417 87 3A 053 417 39 3A 095 417

M25 31 3A 053 51 CA 058 31 3A 653 39 3A 653 39 3A 053 87 3A 053 39 3A 095

M32 51 CA 058 31 3A 653 419 39 3A 653 419 87 3A 053 419 39 3A 095 419

M40 51 CA 058 31 3A 653 420 39 3A 653 420 87 3A 053 420 39 3A 095 420

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost).

Perfect cable fit and 
broad tightening range

A special anchoring system provides a perfect cable fit and 
a broad tightening  range (multi-layer bush to choose best
cable fit).

Handle with built-in
finger draw plate

This straight handle is 
recommended for in-line 
connections.

H Handle Straight
poly

Cable dia.

10-30mm 31 3A 013

10-30mm 31 3A 473 *

* With built-in finger draw plate
(for in-line connections)

Straight poly with for
poly cable gland ejection option *

Cable dia.

6 -12mm 31 3A 253 20P 31 3A 443 20P

13-18mm 31 3A 753 31 3A 463

18-25mm 31 3A 253 32P 31 3A 443 32P

22-32mm 31 3A 253 40P 31 3A 443 40P

* Handle with eyelet for tension cord Handle for flat or steel armoured
cables on request.

Straight poly flowerpot
with metric threaded entry *

Entry 

M20 31 3A 253 417

M25 31 3A 253 418

M32 31 3A 253 419

M40 31 3A 253 420

* Cable gland on request.

Straight metal with
metal cable gland

Cable dia.

6 -12mm 31 3A 953 20M

10-18mm 31 3A 963

16-24mm 31 3A 953 32M

22-32mm 31 3A 953 40M
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DECONTACTOR™ 
90 A

Socket-outlet (female) Inlet (male)S I

Voltage Polarity Material  Part #

190 -230V 3P+E Polyester 31 64 033

Metal 39 64 033

220 -250V 1P+N+E Polyester 31 64 015

Metal 39 64 015

380 -440V 3P+E Polyester 31 64 013

Metal 39 64 013

Dual voltage* 3P+N+E Polyester 31 64 017

Metal 39 64 017

660 -690V 3P+E Polyester 31 64 193

Metal 39 64 193

660 -690V 3P+N+E Polyester 31 64 197

Metal 39 64 197

* See front cover flap
Other voltages, polarities: see page 8

Voltage Polarity Material  Part #

190-230V 3P+E Polyester 31 68 033

Metal 39 68 033

220-250V 1P+N+E Polyester 31 68 015

Metal 39 68 015

380-440V 3P+E Polyester 31 68 013

Metal 39 68 013

380-440V 3P+N+E Polyester 31 68 017

Metal 39 68 017

660-690V 3P+E Polyester 31 68 193

Metal 39 68 193

660-690V 3P+N+E Polyester 31 68 197

Metal 39 68 197

Inlet options

IP67 watertightness Inlet # + 600

Inlet accessories

IP67 cap 31 6A 126

Self-closing lid 31 6A 226

Ejecting mechanism (shark fin) 31 6A 338

Tension cord 31 1A 336

Main features:

DS6
mettre photo
de chantier

38

Metal version with 
auxiliary contacts

Standard poly
3P+N+E version

IP67 Inlet cap

Stop button

Padlocking shaft
(Padlock not supplied)

Self-closing lid for inlet

Main options

Accessories

Device for self-ejecting coupler socket*

Device for self-ejecting plug*
* See Operating Instruction on page 168

Ejecting mechanism (shark fin)

Tension cord

Socket-outlet options

IP67 watertightness Socket # + 600

Device for self-ejecting coupler socket  Socket # + 354

Device for self-ejecting plug  Socket #  + 352

Self-returning lid Socket #  + R

180°-opening lid  Socket #  + 10

180°-opening and self-returning lid Socket #  + 18

Padlocking shaft up to 3 padlocks 8mm Ø Socket #  + 844

Stop button Socket #  + 453

Rubber cover for polyester latch Socket #  + 833

Rubber cover for metal latch Socket #  + 835

If you want to equip a socket-outlet with two or more options:
call us at +33 (0) 1 45 11 60 00.

Socket-outlet with auxiliary contacts

With 2 auxiliary contacts (5A) Socket # + 972

With 3 auxiliary contacts (5A) Socket # + 263

If you want to add an option to this kind of socket-outlet:
call us at +33 (0) 1 45 11 60 00.

Inlet with auxiliary contacts

With 2 auxiliary contacts (5A) Inlet # + 972

With 3 auxiliary contacts (5A) Inlet # + 263

• (socket-outlet) IP 55
• (socket-outlet + inlet) IP 54
• IK (poly / metal) 08/09
• Umax 1000V AC - 250V DC

• Wiring (min – max) flexible 10 / 25 mm2

• Wiring (min – max) stranded 16 / 35 mm2

• Other wiring on request
max flexible / stranded 35 / 50 mm2

• Rated currents  (IEC / EN 60309-1) 90A / 400V 90A / 690V 63A / 1000 V
• Rated currents and operating voltages 90A / 400V 63A / 690V -

(load breaking capacity according to IEC / EN 60947-3) (AC23) (AC22) (-)

Certificate no.
FR 60042266C
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Installation accessories

Advantages
Core range
DS1 - 30 A 
DS3 - 50 A 
DS6 - 90 A 
DS9 - 150 A 
DS2 - 250 A
Dimensions

Also see:

Full range of boxes page 86
Dimensions page 44
Technical Manual page 150

B

DS

Box Wall box Wall box Wall box Wall box metal + Wall box metal + Wall box metal + Wall box metal +
poly 30° poly 70° metal 30° poly sleeve 30° metal sleeve 30° metal sleeve 70° straight metal sleeve 

Entry

M25 51 DA 058 31 6A 653 418 39 6A 653 418 87 6A 053 418 39 6A 095 418

M32 51 DA 058 31 6A 653 419 39 6A 653 419 87 6A 053 419 39 6A 095 419

M40 31 6A 053 51 DA 058 39 6A 053 31 6A 653 39 6A 653 87 6A 053 39 6A 095

M50 31 6A 653 429 39 6A 653 429 87 6A 053 429 39 6A 095 429

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost).

Sl Sleeve Inclined Inclined Inclined Inclined Straight
poly 30° poly 70° metal 30° metal 70° metal

31 6A 027 51 DA 757 39 6A 027 87 6A 087 39 6A 127

Handle with built-in
finger draw plate

This straight handle is 
recommended for in-line 
connections.

Self-ejection

Both DS sockets and plugs can be modified for self-ejection purposes
e.g. for use on vehicles, movable vessels, trailers etc.

See page 168 for guidance notes or 
contact us with your application for assistance.

Protection against 
mechanical shock 

The poly and metal versions do not offer the
same level of protection against mechanical
shock (IK). According to standard IEC / 
EN 50102, the poly version is IK08, whereas
the metal version achieves IK09 (impact
energy absorption up to 10 Joules).  

For more informations, 
see Technical Manual on page 164

H Handle Straight
poly

Cable dia.

13-35mm 31 6A 013

13-35mm 31 6A 473 *

* With built-in finger draw plate
(for in-line connections)

Straight poly with for
poly cable gland ejection option *

Cable dia.

13-18mm 31 6A 253 25P 31 6A 443 25P

18-25mm 31 6A 253 32P 31 6A 443 32P

22-32mm 31 6A 753 31 6A 463

30-38mm 31 6A 253 50P 31 6A 443 50P

* Handle with eyelet for tension cord Handle for flat or steel armoured
cables on request.

Straight poly flowerpot
with metric threaded entry *

Entry 

M25 31 6A 253 418

M32 31 6A 253 419

M40 31 6A 253 420

M50 31 6A 253 429

* Cable gland on request.

Straight metal with
metal cable gland

Cable dia.

10-18mm 31 6A 953 25M

16-24mm 31 6A 953 32M

22-32mm 31 6A 963

34-44mm 31 6A 953 50M
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DS range dimensions
Socket-outlet 

+ plug

Plug

A B Ø
DS1/DS24C 144 70 5-21
DS3/DS37C 148 82 10-30
DS6/DS7C3 175 98 13-36
DS9 195 125 25-45
DS2/DS7C9 260 141 40-58

Plug connected (A1)/
disconnected (A0)
in a socket-outlet 

A1 A0
DS1/DS24C 166 182
DS3/DS37C 174 190
DS6/DS7C3 197 221
DS9 246 275
DS2/DS7C9 310 341

Plug connected (A1)/
disconnected (A0) in a 
30° wall mounting socket

A1 A0 B1 B0 Y Yß
DS1/DS24C 211 225 161 169 175 189
DS3/DS37C 232 246 184 192 216 216
DS6/DS7C3 POLY 283 304 220 232 262 269
DS6/DS7C3 METAL 268 289 193 205 220 239
DS9 355 380 243 258 279
DS2/DS7C9 (60°) 383 399 433 460 379

Plug connected (A1)/
disconnected (A0) in a
30° inclined socket

A1 A0 B1 B0 Y Yß
DS1/DS24C 192 206 170 178 184 198
DS3/DS37C 203 217 178 186 210 210
DS6/DS7C3 229 250 212 224 254 261
DS9 302 327 242 257 299
DS2/DS7C9 (60°) 292 308 347 374 293

Socket-outlet

A BB BH C D E H YB YBß Z Zß Ød
DS1/DS24C 65 50 45 69 58 48 15 65 108 121 76 5
DS3/DS37C 69 55 54 80 70 55 21 100 132 121 57 5
DS6/DS7C3 76 63 60 98 80 66 27 110 152 146 87 5.5
DS9 113 75 70 113 100 81 24 137 197 6
DS2/DS7C9 110 75 92 131 118 98 38 115 213 6.5

30° wall mounting 
socket

A B B’ CA CP D E1 E2 H Y Yß Z Ød
DS1/DS24C 135 128 84 69 84 70 70 18 175 189 128 6
DS3/DS37C 154 151 89 80 100 77 88 24 216 216 129 6.5
DS6/DS7C3 POLY 192 185 105 98 128 89 112 31 262 269 168 7.5
DS6/DS7C3 METAL 173 151 80 98 130 105 105 28 220 239 181 7
DS9 250 188 285 138 113 285 163 116 50 279 258 7
DS2/DS7C9 (60°) 314 256 315 180 131 315 202 154 50 379 187 10

Plug connected (A1)/
disconnected (A0) in a
70° inclined socket

A1 A0 B1 B0 Y
DS1/DS24C 135 141 260 276 234
DS3/DS37C 167 175 313 335 289
DS6/DS7C3 POLY 173 182 338 362 316

Ø

A

B

A0
A1

Plug connected (A1)/
disconnected (A0) in a
70° wall mounting socket

A1 A0 B1 B0 Y
DS1/DS24C 213 219 260 276 234
DS3/DS37C 245 253 313 335 289
DS6/DS7C3 POLY 251 260 338 362 316

70° wall mounting 
socket

A B CA D E E1 E2 H2 Y Ød
DS1/DS24C 205 175 127 127 116 96 39 234 6.5
DS3/DS37C 231 219 170 170 158 159 139 39 289 6.5
DS6/DS7C3 POLY 238 237 170 170 158 159 139 39 316 6.5

30° inclined socket

A B CA CP D D1 D2 E1 E2 Y Yß Z Ød
DS1/DS24C 116 137 76 69 107 65 62 63 95 184 198 109 5.5
DS3/DS37C 125 145 76 80 107 65 68 63 95 210 210 109 5.5
DS6/DS7C3 138 177 102 98 136 111 90 87 122 254 261 114 6.5
DS9 200 198 140 113 142 110 100 124 124 299 169 7
DS2/DS7C9 (60°) 223 249 183 131 183 150 150 165 165 380 96 7

70° inclined socket

A B Ca D E1 Y Ød
DS1/DS24C 127 175 127 127 116 234 4.5
DS3/DS37C 153 219 170 170 159 289 4.5
DS6/DS7C3 POLY 160 237 170 170 159 316 4.5

Ød E

E

C

D

H
Z

A

BH

YBß

YBBB

Ød E1

CP

E2

CA

D

D'

B'

H

Z

A

B

M

M

Y Yß

A0
A1

B1 B0
YßY

A1
A0

B1

Y

B0

CA
E1

E1
D

A
H2

E2

B

Y
Ød

A0
A1

B1 B0
YßY

A1
A0

B1

Y

B0

CA
E1

E1
D

A

E2

B

Y
Ød

Ød

D1E2

D2

CP

CA

E1

D

A

B
Y

Yß

Z

YBß: 180° OPENING LID

Yß: 180° OPENING LID

Yß: 180° OPENING LID Yß: 180° OPENING LID

Yß: 180° OPENING LID

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 209 of 405



MARECHAL ELECTRIC Catalogue 45

Advantages
Core range
DS1 - 30 A 
DS3 - 50 A 
DS6 - 90 A 
DS9 - 150 A 
DS2 - 250 A
Dimensions

DS

Coupler socket  
+ inlet  

Coupler
socket

A B Ø
DS1/DS24C 160 95 5-21
DS3/DS37C 165 108 10-30
DS6/DS7C3 179 123 13-36
DS9 227 145 25-45
DS2/DS7C9 291 167 40-58

Coupler socket
connected (A1)/
disconnected (A0)
in an inlet 

A1 A0
DS1/DS24C 166 182
DS3/DS37C 174 190
DS6/DS7C3 197 221
DS9 246 275
DS2/DS7C9 310 341

A

ØB

Inlet

A BB BH C D E H Ød
DS1/DS24C 48 33 37 67 58 48 14 5
DS3/DS37C 52 38 45 78 70 55 18 5
DS6/DS7C3 56 45 53 92 80 66 27 5.5
DS9 71 61 64 113 100 81 26 6
DS2/DS7C9 79 73 68 130 118 98 40 6.5

E

E

C

Ød

D

H A

BB

BH

A0
A1

Coupler socket 
connected (A1)/
disconnected (A0)
in a 30° wall mounting 
appliance inlet

A1 A0 B B1 B0 Bß
DS1/DS24C 211 225 184 161 169 199
DS3/DS37C 232 246 215 184 192 215
DS6/DS7C3 POLY 283 304 248 220 232 254
DS6/DS7C3 METAL 268 289 248 193 205
DS9 355 380 311 243 258
DS2/DS7C9 (60°) 383 399 427 433 460

30° wall mounting 
appliance inlet

A B B’ CA CP D E1 E2 H Ød
DS1/DS24C 111 105 84 67 84 70 70 18 6
DS3/DS37C 129 126 89 66 100 77 88 24 6.5
DS6/DS7C3 POLY 170 158 105 92 128 89 112 31 7.5
DS6/DS7C3 METAL 150 121 127 92 130 105 105 28 7
DS9 203 153 320 183 113 285 163 116 50 7
DS2/DS7C9 (60°) 267 233 400 226 130 315 202 154 50 10

E1

E2

CP

CA

Ød

H

D

D'

M

M
A

B'

B

A0

A1

B1
B

B0

Bß

70° wall mounting 
appliance inlet

A B Ca D E E1 E2 H2 Ød
DS1/DS24C 182 157 127 127 116 96 39 6.5
DS3/DS37C 208 201 170 170 158 159 139 39 6.5
DS6/DS7C3 POLY 212 212 170 170 158 158 159 39 6.5

CA
E1

E1
D

A
H2

E2

B

Ød

Bß: 180° OPENING LID

Coupler socket 
connected (A1)/
disconnected (A0)
in a 70° wall mounting 
appliance inlet

A1 A0 B B1 B0 Bß
DS1/DS24C 193 199 221 260 276 151
DS3/DS37C 225 217 249 313 334 180
DS6/DS7C3 POLY 245 261 282 338 362 210

30° inclined 
appliance inlet

A B CA CP D D1 D2 E1 E2 Ød
DS1/DS24C 92 114 76 67 107 65 62 63 95 5.5
DS3/DS37C 100 120 76 66 107 65 68 63 95 5.5
DS6/DS7C3 109 146 102 92 136 111 90 87 122 6.5
DS9 153 159 140 113 142 110 100 124 124 7
DS2/DS7C9 (60°) 176 226 183 130 183 150 150 165 165 7

D1

E1

E2

D2
CP

CA
Ød

D

A

B

Coupler socket 
connected (A1)/
disconnected (A0) 
in a 30° inclined 
appliance inlet

A1 A0 B B1 B0 Bß
DS1/DS24C 192 206 184 170 178 199
DS3/DS37C 203 217 215 178 186 215
DS6/DS7C3 229 250 248 212 224 254
DS9 302 327 311 242 257
DS2/DS7C9 (60°) 292 308 427 347 374

A0
A1

B1
B

B0

Bß

Bß: 180° OPENING LIDD1: drilling Ø 

70° inclined 
appliance inlet

A B CA D E1 Ød
DS1/DS24C 104 157 127 127 116 4.5
DS3/DS37C 130 201 170 170 159 4.5
DS6/DS7C3 134 212 170 170 159 4.5

CA
E1

E1
D

A

E2

B

Ød

Coupler socket 
connected (A1)/
disconnected (A0)
in a 70° inclined 
appliance inlet

A1 A0 B B1 B0 Bß
DS1/DS24C 115 121 221 260 276 151
DS3/DS37C 139 147 249 313 334 180
DS6/DS7C3 167 183 282 338 362 210

B

Bß

A1
A0

B1
B0

B

Bß

A1
A0

B1
B0
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Compact plug and 
socket-outlet 30 A

Voltage Polarity Material  Part #

20-24V 2P Polyester 01 N4 08A

Metal 09 N4 08A

190 -230V 3P+E Polyester 01 N4 033

Metal 09 N4 033

220 -250V 1P+N+E Polyester 01 N4 015

Metal 09 N4 015

380 -440V 3P+E Polyester 01 N4 013

Metal 09 N4 013

Dual voltage* 3P+N+E Polyester 01 N4 017

Metal 09 N4 017

* see front cover flap
Other voltages, polarities: see page 8

Version with self-closing lid (IP55): 

Choose from the part numbers above and change letter N for an S.

Voltage Polarity Material  Part #

20-24V 2P Polyester 01 N8 08A

Metal 09 N8 08A

190 -230V 3P+E Polyester 01 N8 033

Metal 09 N8 033

220 -250V 1P+N+E Polyester 01 N8 015

Metal 09 N8 015

380 -440V 3P+E Polyester 01 N8 013

Metal 09 N8 013

380 -440V 3P+N+E Polyester 01 N8 017

Metal 09 N8 017

Main features:

PN
• (socket-outlet) IP 54 or 66/67
• (socket-outlet + inlet) IP 54 or 66/67
• IK (poly/metal) 08/09

• Umax AC 500V AC - 130 V DC
• Wiring (min – max) flexible 1.5 / 6 mm2

• Wiring (min – max) stranded 2.5 / 10 mm2

• Rated currents  (IEC / EN 60309-1) 30A / 400V 20 A / 500 V

If you want to equip a socket with two or more options:
call us at +33 (0) 1 45 11 60 00.

IP55 socket-outlet
with self-closing lid

Poly and metal
versions

Socket-outlet options

Reversed interior and contacts Socket # + 001

Self-returning lid * Socket #  + R

180°-opening lid  Socket #  + 10

180°-opening and self-returning lid * Socket #  + 18

Padlocking (padlock 4mm Ø) without shaft * Socket # + 843

Locking by triangular screw * Socket # + 22

* except for IP55 version

Inlet options

Reversed interior and contacts Inlet # + 137

Inlet accessories

IP67 cap 01 NA 126

IP67 inlet cap

Reversed interior and contacts
(male socket-outlet)

Padlocking
(left - Padlock not supplied)
or locking by triangular screw (right)

Main options

Accessories

Reversed interior and contacts
(female inlet) with IP54 cap

Socket-outlet (female) Inlet (male)S I

Certificate no.
FR 60037180-537184O
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A

DSN

Installation accessories

Advantages
PN - 30 A 
PN HT - 30 A 
Dimensions

Industrial – Domestic adapters 

Domestic socket-outlet 10/16A 230V + industrial
inlet 1P+N+E, 10 A 230 V fuse protection

Type Material Part number

UK Poly 01 N8 015 D40 *

Metal 09 N8 015 D40 *

FR with safety shutter Poly 01 N8 015 D16

Metal 09 N8 015 D16

* All these domestic socket-outlets are available to foreign 
standards : replace D40 by D11 for France, D30 for Germany,
D06 for Italy, D08 for Switzerland, D67 for Australia, D80 for USA etc

Also see:

Full range of boxes page 86
Dimensions page 68
Technical Manual page 150

PN

B

H Handle Straight Angled 
poly poly

Cable dia.

8-18 mm 01 NA 013 01 NA 313

5-21 mm 61 1A 413

Box Wall box Wall box Wall box Wall box Wall box metal +
poly 30° straight metal straight poly poly 70° metal sleeve 45°

Entry

M20 01 NA 053 09 NA 055 01 NA 055 51 AA 058 09 NA 653

M25 51 AA 058 09 NA 653 418

M32 51 AA 058 09 NA 653 419

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost)

Our solutions for flat or 
steel armoured cables

You need a handle designed for flat or steel armoured
cables? Call us at +33 (0) 1 45 11 60 00.

Sl Sleeve Inclined Inclined Inclined Inclined
poly 30° metal 30° poly 70° metal 45°

01 NA 027 09 NA 027 51 AA 757 09 2A 027

Straight poly flowerpot
with metric threaded entry *

Entry 

M20 01 NA 253 417

M25 01 NA 253 418

M32 01 NA 253 419

* Cable gland on request.

Straight metal with
metal cable gland

Cable dia.

6 -12mm 09 NA 963

10-18mm 09 NA 953 25M

16-24 mm 09 NA 953 32M

Straight poly with
poly cable gland

Cable dia.

6 -12mm 01 NA 753

13-18mm 01 NA 253 25P

18-25mm 01 NA 253 32P

Handle for flat or steel armoured cables on request (see zoom below).

Handle for flat cables
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PN range dimensions 
Socket-outlet 

+ plug

Plug

A B Ø
PN (ANGLED) 100 74 8-18
PN (STRAIGHT) 118 58 8-18

Plug connected in 
a socket-outlet

A1 B1
PN (ANGLED) 117 76
PN (STRAIGHT) 120 77

Plug connected in 
a wall mounting 
socket

A1 B1 Y
PN (ANGLED) 136 79 85
PN (STRAIGHT) 162 77 85

Socket-outlet

A BB BH C D E H YB Z Ød
PN 37 39 36 56 43 42 16 93 42 4.5

Wall mounting
socket

A B CA CP D E1 E2 H Y Z Ød
PN 76 76 78 55 61 64 24 18 128 114 5.5

A

BØ

A

B

A1

B1

A1

B1

Plug connected in
a 30° inclined socket

A1 B1 Y
PN (ANGLED) 126 142 158
PN (STRAIGHT) 105 141 158

30° inclined 
socket

A B CA CAB CP D D1 D2 E1 E1B E2 Y Z Ød
PN 89 101 45 68 57 90 75 50 36 56 78 160 40 4.5

C

E

E

Ød

BH

BB

YB

Z
A

H

D

CA

CP

E1

E2

Ød

B

M

Y

Z

A

H

D

A1

B1

Y

A1

B1

Y

A1

B1 Y

A1

B1
Y

E2

CA

CAb

CP

D1

D2

E1

E1b

Ød

B

Z

Y

A

Yß: 180° OPENING LID
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Advantages
PN - 30 A
PN HT - 30 A 
Dimensions

PN

Coupler socket  
+ inlet 

Coupler
socket

A B Ø
PN (ANGLED) 97 77 8-18
PN (STRAIGHT) 115 76 8-18

Coupler socket 
connected in an
inlet

A1 B1
PN (ANGLED) 112 81
PN (STRAIGHT) 121 77

B

A

Ø B

AØ

Inlet 

A BB BH C D E H Ød
PN 27 29 28 56 43 42 12 4.5

E

E

C

Ød
H

D

A

BH

BB

A1

B1

A1

B1

Coupler socket 
connected in a 
wall mounting 
appliance inlet

A1 B1 Y
PN (ANGLED) 161 91 123
PN (STRAIGHT) 153 70 123

Wall mounting 
appliance inlet

A B CA CP D E1 E2 H Ød
PN 66 55 78 55 61 64 24 18 5.5

E2

CA

CP

E1Ød

D

H

B1

PG

A

B1

A1

B1

A1

Y

30° inclined 
appliance inlet

A B CA CAB CP D D1 D2 E1 E1B E2 Ød
PN 72 87 45 68 57 90 75 50 36 56 78 4.5

D B
E2

A

CA

CAb

CP

D1

D2

E1

E1b

Ød Coupler socket 
connected in a
30° inclined 
appliance inlet

A1 B1
PN (ANGLED) 105 146
PN (STRAIGHT) 144 125

A1

B1

A1

B1
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 MTR/MTRA Installation & Troubleshooting 
 

 

 

MTR_Installation_AU+US_v1-0-0.doc 13-May-2005 Page 1 of 4 

 

1 Introduction 
The MultiTrode level control relay is a solid-state electronic module in a hi-impact plastic case with a DIN 
rail attachment on the back, making a snap-on-snap-off installation.  Any number of relays can be easily 
added to the DIN metal rail then wired together to form a complex pumping system that other wise may 
have to be controlled and operated by a programmed PLC. 

The relay is normally matched with the MultiTrode probe which works in conjunction with the relay and 
uses the conductivity of the liquid to complete an electrical circuit. 

2 Electrical Overview 

 

There are 10 screw terminals on the unit.  Facing the relay as 
shown, we look at the bottom terminals (left to right): 

Lo – (Charge mode).  This is the point when the probe is dry 
the relay will turn on. 

Lo – (Discharge mode).  This is the point when the probe in the 
tank is dry the relay will turn off. 

Hi – (Charge mode).  This is the point when the probe in the 
tank is wet a relay will turn off 

Hi – (Discharge mode).  This is the point when the probe in the 
tank is wet a relay will turn on. 

C - is common earth.  All earth bonding must be terminated 
here for correct operation. 

“ L “ is “live”  (240V AC) 

“ N “ is “neutral” (240V AC) 
 

If the tank is plastic, or if you are conducting tests in a plastic bucket, or the vessel has no earth point 
inside, you must install an earth rod within the tank, vessel or bucket and make sure that it is bonded 
back to C on the relay unit. 

3 DIP Switches 
3.1 DIP Switches 
(See Wiring Diagram for full program functions.) 

3.1.1 DIP 1 & 2 
DIP 1 and 2 control the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting 
must be.  Concentrated acids, minerals are by their own chemical composition highly conductive, so a 
low level of sensitivity is required, purified water is almost an insulator against electrical current flow so a 
higher sensitivity inside the relay is required. 

3.1.2 DIP 3, 4 & 5 
DIP switches 3, 4 and 5, control delay on activation.  For example, in discharge mode with DIP switches 
3, 4 and 5 set to 10 seconds, when the Hi point becomes wet it will activate the motor and it will take 10 
seconds of continual coverage of the probe sensor to make the relay close and start the pump.  This is 
invaluable when the probe is in a turbulent part of a well where fluid is splashing around touching the 
sensors momentarily, and false activation cannot be tolerated. 

3.1.3 DIP 6 
DIP switch 6 controls the charge/discharge function.  Set “ON” for charge, and “OFF” for discharge 
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3.2 Relay Contacts & their Applications 

3.2.1 Contacts 15, 16 & 18 
Contacts 15, 16, and 18 are used for electronic or visual notification of a change in state at the pump 
itself.  Contacts 15, 16, and 18 are used for more advanced applications because they are a changeover 
relay, their state may be the same as contacts 25, 28 or the opposite.  Both sets of contactors are 
triggered simultaneously.  An example is when in discharge mode, (see Figure 1). 

You have a gravity flow coming in so the fluid reaches the lower sensor PB1, contacts 15 and 18 are 
open (15 being common to both contact 16 and 18) contacts 25 and 28 are also normally open but 
contacts 15 16 in this current situation are closed, whether PB1 is wet or dry is of no concern all will stay 
the same.  The level now rises to PB2 and both relays change state, contacts 25 and 28 close to turn on 
the pump, contacts 15 and 16 are open, with 15 and 18 closed. 

In advanced applications this state change may be fed into a logic device to indicate the pump is running 
or the pump has stopped and perhaps light an LED or incandescent light source for visual confirmation 
that a change has occurred in the relay. 

3.2.2 Contacts 25 & 28 
Contacts 25 and 28 are used to control pump states.  Contacts 25 and 28 are mostly used for turning on 
motors via a starting relay or solenoid, so, these sets of contacts react to the rising or falling levels of the 
fluid inside the tank, they will operate to turn on a pump in discharge mode when the top sensor is wet 
and in charge mode turn on the pump when the bottom sensor is dry. 

4 Practical Overview 
4.1 Discharge Mode – DIP switch 6 set to “OFF” 
 

 

Figure 1 – Discharge Mode 

Figure 1 shows two probes, (PB1 connected to 
Lo and PB2 connected to Hi).  The pit is mostly 
underground and there is a gravity-fed inlet at the 
top left-hand side.  The pit is empty with PB1 
completely dry.  Dipswitch 6 is set to “OFF.” 

 

The relay operation depends on the electrical conductivity of liquid in the pit, i.e. no liquid = no current 
flow.  The level starts to rise and covers PB1. 

This is a discharge operation so we do not want the relay to close and start a pump until the well is full so 
as the water rises it reaches PB2, the relay closes and the pump starts.  The level now drops below PB2 
but the pump still continues to run, the level continues to drop below PB1 the relay opens the pump 
stops. 
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4.2 Charge Mode – DIP switch 6 set to “On” 
 

 
Figure 2 – Charge Mode 

Note: “C” is connected to common bonded earth.  The unit will not operate correctly if not earthed. 

Let’s look at the same relay but in a tank that is 
charging (DIP 6 is now on).  See Figure 3, where 
liquid is being pumped into a tank, and 
discharging through a gravity feed, the tank is on 
steel stands “x” metres above the ground. 

 
With the tank full, PB1 and PB2 will be wet, the relay is off, and the pump has stopped.  Water is slowly 
fed out from the bottom, and now as PB2 (HI) becomes dry nothing happens; the water now drops to 
below PB1 (Lo), and the pumps restarts to fill the tank. 

The pump will continue to fill the tank until PB2 (HI), becomes wet again. 

4.3 MTRA Relay with Alarm  (Discharge Applications Only) 

 

Figure 3 - MTRA Operation 
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The MTRA relay works in the same way as the MTR relay except the MTRA has a separate alarm output, 
and does not have a charge mode.  The planned application is to close a contact to illuminate a warning 
alarm light. .  Various other applications have included introducing a third probe to latch another relay. 

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank.  (In a plastic vessel a 
steel rod must be used to create an earth return in the liquid so probes can function.)  PB1, PB2, and PB3 
are dry, and the relay power LED is on.  When water enters the pit and wets PB1, nothing happens, water 
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop. 

If, for example, the pump has its inlet partially blocked, the level continues to rise and wets PB3.  This 
closes a separate relay that can activate a red flashing light, an audible fog horn or send a 5 volt pulse 
into another device with the common cause to warn human beings that a spill is due to occur.  If the 
pumps become unclogged and PB3 becomes dry the alarm opens again and breaks the circuit that stops 
the light from flashing or the foghorn from sounding. 

5 Most Common Installation Problems 
The relay requires a path between the probes to earth through the liquid.  If you are testing in a plastic 
bucket, have installed the probe in a plastic tank or have no good earthing in the vessel you will need to 
install a separate earth and make sure all earth bonding comes back to the C terminal.  Most problems 
like these are traced back to a lack of or poor earthing, or open circuits in the probe wiring. 

Now is the time to check the relay by using “the bridge testing line technique” remember you must 
simulate a fluid flow to correctly ascertain a good relay or a bad one.  (All DIPswitch settings from 1 to 6 
should be off.) 

Cut two pieces of insulated flexible copper wire one black one red 250 mm long, strip both ends back 10 
mm on both cables, and join one black end and one red end.  Insert the joined ends into C on the relay 
box, observing all safe electrical practises.  You should have one black wire and one red wire free. 

Set your relay for discharge mode (DIP switch 6 is off) with no sensors connected to the unit, connect the 
red wire to Lo – nothing should happen (if it does return the relay for replacement or repair*).  Now 
connect the black wire to the Hi terminal the relay activated LED should light instantly (if it does not, the 
relay should be returned for repair*). 

6 Troubleshooting 
I have checked all the DIPswitches and settings 
but in discharge mode as soon as the bottom 
sensor gets wet the pump turns on then turns off 
almost straight away. 

This is the most common problem encountered with relay set up 
and commissioning, the probe in the bottom of the tank is wired 
into the Hi terminal instead of the Lo terminal. 

The installation went fine but now and again the 
pump will not turn on even though I am sure the 
probe is wet. 

Check the sensitivity level set on the relay, some times the level is 
set for foul water but due to changes in the flow the water 
becomes grey or clear, try changing the setting from 20K  to 
80K  and monitor the results carefully. 

All wiring is complete and all DIPswitches have 
been checked but the pump will not turn on at all. 

If you have completed the test schedule for the relay and it passed 
then check the wiring to the sensors – for this is now where the 
problem lies or in the earthing arrangements.  If possible check 
the resistance between the sensor cable and the steel sensor on 
the probe to prove a solid connection. 

 
 
 

 

* Please contact your distributor or agent before returning any product for repair or warranty claim. 

MultiTrode Pty Ltd—Australia 
Ph: +61 7 3340 7000 
Fx: +61 7 3340 7077 

E-mail: sales@multitrode.com.au 

Sydney—Australia 
Ph: +61 2 9533 7735 
Fx: +61 2 9533 7790 

Visit www.multitrode.com.au for the latest information 

MultiTrode Inc—USA 
Ph: +1 561 994 8090 
Fx: +1 561 994 6282 

E-mail: sales@multitrode.net 
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This Manual is the support documentation for the installation, 
commissioning and operation of the SAFE-FS Level Alarm Relay. 

Document Revision 1.0 

Last updated 10-Feb-2009 

NOTICE 

MULTITRODE® and MULTISMART® are registered trademarks of MultiTrode Pty Ltd in Australia, USA, and 
Europe. PUMPVIEW® is a registered trademark of MultiTrode Pty Ltd in the USA and Australia.  Designs 
registered for the MultiSmart Pump Controller Remote and Base Modules in Australia, USA, Europe and China. 
Patents pending in Australia, USA, and Europe.

©2009 MultiTrode Pty Ltd. This publication is protected by copyright. No part of this publication may be 
reproduced by any process, electronic or otherwise, without the express written permission of MultiTrode Pty 
Ltd.
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1 Warnings & Cautions 

1.1 Information to User 
Read through this manual to obtain a good working knowledge in order to get maximum performance from the 
product for your application.  After reading, place the manual in a safe place for future reference. 

1.2 Documentation Standards 
DANGER: 
This symbol is used where non-compliance could result in 
injury or death. 
WARNING: 
This symbol is used where non-compliance could result in 
incorrect operation, damage to or failure of the equipment. 
NOTE: 
This symbol is used to highlight an issue or special case within 
the body of the manual. 

1.3 Installation Notes 
WARNING: 
The SAFE-FS installation and wiring must be performed by 
qualified personnel.
DANGER: 
The SAFE-FS has no user serviceable parts to reduce the risk 
of electric shock leave all servicing to qualified Multitrode 
technical staff. 

2 Introduction 
The Safe-FS is the next generation of ultra-reliable high level alarming for lift stations and pump stations. It is 
part of the new SafeSmart family from MultiTrode. It adds failsafe probe functionality, for example, for the 
situation where rats have been eating through cables. The -FS verifies that the high level alarm is always 
functioning. 

 Adds failsafe test to the ultra-reliable probe  

 Relay output for loss of probe - N/O or N/C  

 Relay output for high level alarm - N/O or N/C  

 LED indication for power, level alarm, loss of probe alarm  

Over 100,000 pump stations around the world use MultiTrode probes for primary or backup control (or both). 
Utilities have moved away from ball floats because they are prone to tangle up and need frequent cleaning to 
avoid false readings from fats, oils and grease. 

The MultiTrode single sensor probe eliminates the problems of ball floats, and the new fail-safe single-sensor 
probe adds an extra electrical connection to the sensor. The level alarm relay checks for continuity - so if a wire 
has become disconnected, or if rats have eaten the cable - an output is activated. This provides continuous 
verification to the utility that the probe is in operation. 

The MTRA-FS Level Alarm Relay is designed to be easy to install and configure and operates from a 11 – 30 
VDC power supply. All connections are clearly labelled on the side of the device and options are configured 
using a set of DIP switches on the front of the relay. During operation, the LED’s on the front panel indicate the 
current status including Probe Fault and Level Alarm. 
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3 Specifications 
Dimensions 

Width 22.5mm  (7/8”) 

Height 101mm  (4”) 

Length (depth) 120mm  (4 ¾”) 

Environmental 
Ambient
Temperature -10 to 60 C

Humidity 5% to 90% non-condensing 

DC Power Supply 

Voltage Range 11 – 30V DC 

Current 0.15A max 

Relay Outputs 

Type Form A 

Current (Resistive) 5A 

Current (Inductive) 2A 

Voltage Rating DC 30V DC 

Voltage Rating AC 250V AC 

Table 1 - SAFE-FS Specifications 

4 Installation 
The SafeSmart SAFE-FS is designed to be mounted onto a standard DIN rail. All power supply, input and 
output connections are located on the top of the relay housing. 

The features of the relay are listed below and are described in the following sections. 

 Power Supply 

 Level Alarms 
 Failsafe Probe Alarm 
 Probe Sensitivity  

 LED Function 

 DIP Switch Settings 

5 Power Supply 
The SAFE-FS is requires a 11 – 30V DC power supply. 

A switch or circuit-breaker and an over current protection device must be included in the installation. The 
protection device must be in close proximity to the equipment, within easy reach of the operator, and be marked 
as the protection device for the equipment. The input wiring and the switch/circuit-breaker/over current device 
must be rated to at least the nominal input voltage being used. The recommended current rating is listed in 
Table 2 below. 

Unit
Supply 
Range 

Recommended 
Switch/Circuit-Breaker/Over 
current Protection Device 

Rating 

Minimum Supply 
Wiring Rating 

11-30V DC 0.15A 0.15A 
Table 2 – Current Ratings 
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If the DC supply voltage drops below a threshold, the Power LED flashes and the Failsafe Probe Alarm output 
is activated.  (If the power supply connected is below 24 VDC, the voltage alarm threshold is automatically set 
to 11.5 V. If the supply is 24 VDC or above, the voltage alarm threshold is automatically set to 23 V). 

NOTE: The MultiTrode probe uses an earth/ground return path 
for the signal. Ensure that the GND (DC-) terminal on the 
SAFE-FS relay is also grounded. 

6 Level Alarms 
The SAFE-FS has the following alarm inputs: 

A conductive level sensor is connected to the AL Probe input to detect when the liquid level has risen above or 
fallen below a predetermined level. 

In High Level Alarm mode, the alarm activates when the AL Probe input detects liquid (after the activation 
delay has expired). 

In Low Level Alarm mode, the alarm activates when the AL Probe input no longer detects liquid (i.e. the 
level has dropped below the sensor) and the activation delay has expired. 

 High Level Alarm - DIP Switch 1 = OFF 
 Low Level Alarm - DIP Switch 1 = ON 

When a level alarm is detected, the Level Alarm contacts are activated and the Level Alarm LED flashes. The 
alarm contacts can be used to operate a warning light or connected to a PLC / RTU or dialler for remote 
monitoring. 

The Level Alarm output can be configured as Normally Open (N/O) or Normally Closed (N/C) via DIP Switch 4: 

 N/C Level Alarm - DIP Switch 4 = OFF 
 N/O Level Alarm - DIP Switch 4 = ON 

6.1 Level Alarm Activation Delays 
The activation delay can be extended from 0.5 to 10s. A 10s activation delay ignores the alarm condition (high 
or low level) if the sensor is triggered for less than 10s.  It is configured via DIP Switch 2. 

There are 2 delay periods: 

 0.5 sec - DIP Switch 2 = OFF 
 10 sec - DIP Switch 2  = ON 

6.2 Level Alarm Deactivation Delays 
The deactivation delay can be extended from 0.5 to 10s. A 10s deactivation maintains the alarm for 10s after 
the alarm condition has passed.  It is configured via DIP Switch 3. 

There are 2 delay periods: 

 0.5 sec - DIP Switch 3 = OFF 
 10 sec - DIP Switch 3  = ON 

7 Failsafe Probe Alarm 
MultiTrode’s Failsafe probe includes an extra connection to the top sensor which is used for failsafe detection.  
The SafeSmart relay utilises this connection to test the integrity of the connection to the sensor.  If the cable to 
the sensor is broken, the relay detects this (after a short delay), the Probe LED starts flashing and the Probe 
Alarm contacts are activated.  (The Failsafe Probe Alarm output can be configured as normally open or 
normally closed via DIP switch 5). 

 N/C Failsafe Probe Alarm - DIP Switch 5 = OFF 
 N/O Failsafe Probe Alarm - DIP Switch 5 = ON 
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If a standard or non-failsafe probe is used, a jumper must be connected between the AL Probe and Failsafe 
inputs to prevent probe fault alarms. 

Figure 1 - Non-failsafe Probe Connection Diagram 

NOTE: 
The failsafe probe input must be connected to the highest 
probe in the system. 

8 Probe Sensitivity 
The relay is used in conjunction with a conductive level sensing device such as the MultiTrode probe.  
Conductive probes rely on conductivity through the liquid to earth in order to detect level.  Highly conductive 
liquids such as saltwater, generally require the relay to be set to a lower sensitivity than for low conductivity 
liquids such as distilled water. For most applications, the default probe setting of 20k ohms is satisfactory but 
the relay allows for the operator to adjust its sensitivity as needed for specific conditions. The sensitivity is set 
using Dip Switches 7 and 8, (see Table 3 below). 

Dip Sw 7 Dip Sw
8 Sensitivity Typical Application 

OFF OFF 1k ohm Concentrates Acids, Minerals, Alkalis 

ON OFF 4k ohm Acids, Alkalis, Diluted Brine, Sea 
Water 

OFF ON 20k ohm Sullage, Sewage Effluent, Town Water

ON ON 80k ohm Industrial Effluent, Purified Water* 

Table 3 - Probe Sensitivity 
 Not recommended for use with purified de-ionised water. 

9 LED Function 
Three LEDs on the front of the relay indicate the power and status of the level and probe alarms. 

LED Status Indication
Power On Steady 

Power Low Voltage Flashing 
Level Level Alarm Active Flashing 
Probe Failsafe Alarm Active Flashing 

Table 4 – LED Function 
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10 DIP Switch Settings 
The SAFE-FS is configured using the DIP switches located on the front of the relay enclosure. 

DIP # Setting Mode Description Section
OFF High Level Alarm 6 

1
ON Low Level Alarm 6 

OFF 0.5 sec Level Alarm Activation 
Delay 6.1

2
ON 10 sec Level Alarm Activation 

Delay 6.1

OFF 0.5 sec Level Alarm 
Deactivation Delay 6.1

3
ON 10 sec Level Alarm Deactivation 

Delay 6.1

OFF N/C Level Alarm 6 
4

ON N/O Level Alarm 6 
OFF N/C Failsafe Probe Alarm  7 

5
ON N/O Failsafe Probe Alarm 7 
OFF Not Used - 

6
ON Not Used - 

7 8 Probe Sensitivity 8
OFF OFF 1k ohm 
ON OFF 4k ohm 
OFF ON 20k ohm 
ON ON 80k ohm 

Table 5 – DIP Settings 

11 Example Applications 

11.1 Example 1 – High Level Alarm with Single Sensor Probe 
A high level alarm is configured for a discharge/empty application. A Failsafe single sensor probe is used, 
(bridge terminal 2 to 1 if a standard probe is used). The Level Alarm contacts activate when the liquid level 
reaches the sensor. 

Figure 2 – High Level Alarm with Single Sensor Probe 
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11.2 Example 2 – High Level Alarm with 10 x Sensor Probe 
A high level alarm is configured for a discharge/empty application. A Failsafe ten (10) sensor probe is used. The 
Level Alarm contacts activate when the liquid level reaches the highest sensor. The probe sensors can not be 
connected in parallel to two devices, so the highest sensor only goes to the FS relay. 

Figure 3 – High Level Alarm with 10 Sensor Probe 

11.3 Example 3 – Low Level Alarm 
A low level alarm is configured for a charge/fill application. The Level Alarm contacts activate when the liquid 
level falls just below the sensor. 

A standard probe is used as there is little advantage in using a Failsafe probe as a low level sensor. While a 
Failsafe probe could be used to detect a connection failure to the sensor, in a charge/fill application the failure 
of the sensor would generate a low level alarm regardless due the nature of the probe. (Open circuit connection 
is equivalent to sensor uncovered). 

Figure 4 – Low Level Alarm 
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11.4 Example 4 – Wiring Diagram – High Level Alarm 

The following wiring diagram illustrates the SAFE-FS configured for a high level alarm, with connections to a 
PLC / RTU or dialler (to receive alarms via SMS). 

Figure 5 – Wiring Diagram for a High Level Alarm
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Appendix A. Relay SAFE-FS Label 

MultiTrode Pty Ltd—UK Operations 
Ivybridge, Devon 

Tel: +44 1752 547355 
Fax: +44 1752 894615

E-mail:UKsales@multitrode.com

MultiTrode Pty Ltd—Head Office 
Brisbane Technology Park 

18 Brandl Street 

PO Box 4633 
Eight Mile Plains Qld 4113 

Ph: +61 7 3340 7000 
Fx: +61 7 3340 7077 

E-mail: AUsales@multitrode.com

MultiTrode Inc—USA 
Unit 3, 990 South Rogers Circle 

Boca Raton Florida 33487

Tel: +1 561 994 8090 
Fax: +1 561 994 6282 

E-mail: USsales@multitrode.net

Visit www.multitrode.com for the latest information 
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14Meter Relays

Meter Relays
244 Series Analogue Meter Relays

Meter Relays Product Code

1 relay, 2 set-points
Upscale de-energised, downscale energised 244-300

1 relay, 1 set-point
Upscale de-energised, downscale energised 244-301

2 relays, 2 set-points
Mid-band de-energised, outside band energised 244-302

2 relays, 2 set-points
Both upscale energised, downscale de-energised 244-303

2 relays, 2 set-points
High & low mid-band energised, outside band de-energised 244-304

2 relays, 2 set-points
Both upscale de-energised, downscale energised 244-305

1 relay, 1 set-point
Upscale de-energised, downscale energised 244-307

2 relays, 2 set-points
High and high upscale de-energised 244-308

1 relay, 2 set-points
Low de-energised, high energised 244-309

RDT operated 2 relays, 2 set-points
Mid-band de-energised, outside band energised 244-30R

Thermo couple 2 relays, 2 set-points
Mid-band de-energised, outside band energised 244-30T

244 series meter relays combine a highly
accurate indicator with high and low set-points
which can operate alarm and control circuits
when the monitored signal value moves outside
the set-point limits indicated by the adjustable
red index pointers.

These relays monitor and control any parameter
which can be converted into an A.C. or D.C. signal.

The indicator, relays and power unit are in one
housing and the control function continues
should the indicator become damaged. A time
delay is available as an optional extra.

BP Polycarbonate window

CT Calibrated at customer specified
temperature

DS Dual scale

FK Finger knob adjustment

LB Both relays latch, remove auxiliary
supply to reset

LH High relays latch, remove auxiliary
supply to reset

LL Low relays latch, remove auxiliary supply
to reset

PD Heavily damped movement

PG Panel gasket

SL Red line on dial

SM Customer logo on dial

SN No logo on dial

SR Red index line on dial

SZ Coloured band on dial

TB Time delay 0.3 - 10 sec

TC Time delay 0.3 - 30 sec

TD Time delay 0.3 - 20 sec

TH Time delay 0.3 - 10 sec high relay

TI Time delay 0.3 - 30 sec high relay

TL Time delay 0.3 - 10 sec low relay

TM Time delay 0.3 - 30 sec low relay

TP Time proportional control

Options

Applications

Voltage monitoring/
control current monitoring

Overload alarm

Battery monitoring/
charging

Temperature indication

Temperature control

Load shedding

Power factor correction

Frequency monitoring

Level control

Approvals

E75911SP
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15Meter Relays

Meter Relays
244 Series Analogue Meter Relays

Accuracy Indicator: Class 1.5

Set-point: Class 1.5

Repeatability: 0.5%

Differential: 1% of span

Set-point adjustment: 98% of scale

Minimum span: 2% between set points

Ratings:

A.C. Volts: 6V to 500V (1KΩ/V)
50/60Hz

Single Frequencies: 25Hz to 3kHz on request

A.C. Current:  100µA to 1A (1V drop)  1A &
5A C.T. operation (0.5VA)
50/60Hz.

Frequencies: 25Hz to 3kHz on request

Time delay: 0.3 to 10 or 0.3 to 30
seconds

Optional Ratings:

D.C. Volts: 20mV to 500V (10KΩ/V)

D.C. Current: 10µA to 15A (20mV drop)

Thermocouple: Types J, K, R, S, T minimum
10mV span

RTD: 2 wire 10Ω copper 100Ω
platinum, 120Ω nickel

Auxiliary Supply:

A.C.: Dual rating 100/125V or
200/250V 50/60Hz.

D.C.: 12V or 24V. +/-14% 
Maximum 15% ripple on
unregulated supplies 

Burden: 3VA maximum

Fixing: Screw clamps

Enclosure: IP52

Specification

Dimensions

Connections

107
96

92

92
96

Panel cut-out

Maximum panel

thickness 10mm

D.C. CURRENT
INPUT ABOVE
100mA 8mm2

M4 TERMINALS

N/O N/C COM COM N/C N/O
LOW HIGH

SETPOINT SETPOINT

HIGH SETPOINT
TIMEDELAY

INPUT AUXILIARY
L L

+ - N 110V 230V

LOW SETPOINT
TIMEDELAY
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General-purpose Basic Switch   Z 147

General-purpose Basic Switch

Z
Best-selling Basic Switch Boasting High 
Precision and Wide Variety

• A large switching capacity of 15 A with high repeat accuracy.
• A wide range of variations in contact form for your selection: 

basic, split-contact and maintained-contact.

• A series of standard models for micro loads is available.
• A series of molded terminal-type models incorporating 

safety terminal protective cover is available.

Model Number Structure

Available types

• A variety of actuators is available for a wide range of application.
• The contact mechanism of models for micro loads is a crossbar

type with gold-alloy contacts, which ensures highly reliable 
operations for micro loads.

• Contact Gap:
H2: 0.20 mm (extra-high-sensitivity)
H: 0.25 mm (high-sensitivity, micro voltage current load)
G: 0.5 mm (standard)
E: 1.8 mm (high-capacity)
F: 1.0 mm (split-contact models)

• These Switches use a rubber boot on the actuator and adhesive fill
between the case and cover to increase resistance to drips.

• Models with drip-proof terminal protective covers and molded 
terminals with resin filling are also available.

• This type is identical in construction to the general-purpose basic
switch except that it has two pairs of simultaneous acting contacts
by splitting moving contacts.

• Since the moving contacts are connected to a common terminal,
either parallel or series connection is possible.

• Highly reliable micro load switching is ensured if the model is used
as a twin-contact switch.

• The maintained-contact type has a reset button at the bottom of the
switch case, in addition to the pushbutton (plunger) located on the
opposite side of the reset button. Use these buttons alternately.

• Since the Switch has greater pretravel than overtravel, it is suitable
for use in reversible control circuits, manual reset circuits, safety
limit circuits, and other circuits which are not preferable for 
automatic resetting. (For further details, refer to individual
datasheets.)

Basic models

Split-contact models

Maintained-contact models

General-purpose

Without terminal protective cover

With terminal protective cover

Molded terminal

General-purpose

Drip-proof

General-purpose

General-purpose

Drip-proof

Basic Models Split-contact Models

Maintained-contact Models
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148 General-purpose Basic Switch   Z

■ Model Number Legend
Basic Models

Split-contact Models

Maintained-contact models

Drip-proof with Molded Terminal Models

Z -                    -      
3 4 521

1.   Ratings
  01:  0.1 A (micro load)
  15:  15 A

2.   Contact Gap
  H2:  0.20 mm
         (extra-high sensitivity)
  H:    0.25 mm
         (high-sensitivity, 
          micro load)
  G:   0.5 mm
  E:   1.8 mm (high-capacity)

3.   Actuator
   None: Pin plunger
   S:       Slim spring plunger   
   D:       Short spring plunger
   K:       Spring plunger (medium OP)
   K3:     Spring plunger (high OP)
   Q3:     Panel mount plunger (low OP)
   Q:       Panel mount plunger 
               (medium OP)
   Q8:     Panel mount plunger (high OP)
   Q22:   Panel mount roller plunger   
   Q21:   Panel mount cross roller plunger
   L:        Leaf spring (high OF)
   L2:      Roller leaf spring
   W21:   Short hinge lever
   W:       Hinge lever (low OF)
   W3:     Hinge lever (medium OF)
   W32:   Hinge lever (high OF)
   W4:     Low-force hinge lever

  W44:      Long hinge lever
  W78:      Low-force wire 
                  hinge lever (low OF)
  W52:      Low-force wire 
                  hinge lever (high OF)
  W22:      Short hinge roller lever
  W2:        Hinge roller lever
  W25:      Hinge roller lever
                  (large roller)
  W49:      Short hinge 
                  cross roller lever
  W54:      Hinge cross roller lever
  W2277:  Unidirectional short hinge 
                  roller lever (low OF)
  M:          Reverse hinge lever
  M22:      Reverse short hinge roller lever
  M2:        Reverse hinge roller lever
  NJ:         Flexible rod (high OF)
  NJS:      Flexible rod (low OF)

4.   Degree of Protection
   None: General-purpose
   55:      Drip-proof
   A55:    Drip-proof
              (including terminals) 

5.   Terminals
   None: Solder terminal
   B:       Screw terminal 
             (with toothed washer)
   B5V:   Screw terminal with
              terminal cover
             (for Z-15G@A55 only)

Z - 10 F        Y  - B     
3 4 521

1.   Ratings
    10:  10 A (split-contact models)

2.   Contact Gap
   F:    1 mm (high-capacity)

3.   Actuator
   None: Pin plunger
   S:       Slim spring plunger   
   D:       Short spring plunger
   Q:       Panel mount plunger
   Q22:   Panel mount roller plunger   
   W:       Hinge lever
   W22:   Short hinge roller lever
   W2:     Hinge roller lever
   M22:    Reverse short hinge roller lever

4.   Construction
   Y:        Split-contact type

5.   Terminals
   None: Solder terminal
   B:       Screw terminal 
             (with toothed washer)

Z - 15 E        R
3 421

1.   Ratings
    15:  15 A

2.   Contact Gap
   E:    1.8 mm (high-capacity)

3.   Actuator
   None: Pin plunger
   S:       Slim spring plunger   
   W:       Hinge lever

4.   Construction
   R:       Maintained-contact
               models

Z -    55 - M                M
2 3 41

1.   Drip-proof model
    (Insert model number of basic,
       drip-proof version with solder terminals)

2.   Lead Outlets
   None:  VSF
   E:        VCT

3.   Direction of Lead Outlets
   L:       Left
   R:      Right   
   D:      Descending

4.   Length of Leads
   1:       1 m
   3:       3 m

L type D type R type
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General-purpose Basic Switch   Z 151

Drip-proof Models

*1. : Solder terminal : Screw terminal
*2. The pin plungers of reverse-type models are continuously pressed by the actuator levers with compression coil springs and the pin plungers 

are freed by operating the levers.
*3. The tip is made of resin.

Actuator

Classification Standard High-sensitivity Micro load

Contact gap G (0.5 mm) H (0.25 mm) H (0.25 mm)

Drip-proof terminal
protective cover Not provided Provided Not provided Not provided

Terminal *1 Model Model Model Model

Pin plunger
Z-15G55 --- Z-01H55

Z-15G55-B Z-15GA55-B5V Z-01H55-B

Short spring plunger
Z-15GD55

---
Z-01HD55

Z-15GD55-B Z-01HD55-B

Spring plunger

Low 
OP

Z-15GK55
--- ---

Z-15GK55-B

High 
OP

Z-15GK355 ---
---

Z-15GK355-B Z-15GK3A55-B5V

Panel mount plunger
Z-15GQ55 ---

---
Z-15GQ55-B Z-15GQA55-B5V

Panel mount roller 
plunger

Z-15GQ2255 ---
---

Z-15GQ2255-B Z-15GQ22A55-B5V

Panel mount cross 
roller plunger

--- ---
---

Z-15GQ2155-B Z-15GQ21A55-B5V

Leaf spring
Z-15GL55

--- ---
Z-15GL55-B

Roller leaf spring
Z-15GL255

--- ---
Z-15GL255-B

Short hinge lever
Z-15GW2155

--- ---
Z-15GW2155-B

Long hinge lever
Z-15GW4455 ---

---
Z-15GW4455-B Z-15GW44A55-B5V

Hinge lever
Z-15GW55 ---

---
Z-15GW55-B Z-15GWA55-B5V

Short hinge roller lever
Z-15GW2255 --- Z-01HW2255

Z-15GW2255-B Z-15GW22A55-B5V Z-01HW2255-B

Hinge roller lever
Z-15GW255 ---

---
Z-15GW255-B Z-15GW2A55-B5V

Unidirectional short 
hinge roller lever

Z-15GW227755 ---
---

Z-15GW227755-B
Z-15GW2277A55-

B5V

Reverse hinge lever *2
Z-15GM55

--- ---
Z-15GM55-B

Reverse short hinge 
roller lever *2

Z-15GM2255
--- ---

Z-15GM2255-B

Reverse hinge roller 
lever *2

Z-15GM255
--- ---

Z-15GM255-B

Flexible rod (coil spring) *3
Z-15GNJ55

--- ---
Z-15GNJ55-B

Flexible rod
(steel wire) --- ---

Z-15HNJS55
---

Z-15HNJS55-B
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152 General-purpose Basic Switch   Z

Specifications
■ Characteristics

*1 The values are for the plunger models. (For the lever models, the values are
      at the plunger section.)
*2 The values are for the Z-15G pin plunger.
*3 The values are for the Z-10FY-B.

*4 The values are for the pin plunger. The service life for models other than the
      pin plunger is 10,000,000 min.

*5 Malfunction: 1 ms max.

■ Ratings (Basic, Split-contact and Maintained contact Models)
Z-15 (Except Micro Load and Flexible Rod Models)

* Figures in parentheses are for the Z-15HW52, Z-15HW78(-B) and Z-15H2(-B) models, the AC ratings of these models are 125 and 250 V only.

Item
Classification

Z-15 
(except micro load
 and flexible rod)

Z-01H Z-15 
(flexible rod) Z-10F Z-15H2

Operating speed 0.01 mm to 1 m/s (*1) 1 mm to 1 m/s 0.1 mm to 1 m/s (*1) 0.01 mm to 1 m/s

Operating 
frequency

Mechanical 240 operations/min 120 operations/min 240 operations/min 240 operations/min

Electrical 20 operations/min

Contact resistance 15 m max. (initial value) 50 m  max. (initial value) 15 m  max. (initial value) 25 m  max. (initial value) 15 m  max. (initial value)

Insulation resistance 100 M  min. (at 500 VDC)

Dielectric strength
(50 / 60 Hz for 1 min.)

Between contacts of same polarity
Contact gap G: 1,000 VAC
Contact gap H: 600 VAC
Contact gap E: 1,500 VAC

Between contacts of same polarity
Contact gap G: 1,000 VAC
Contact gap H: 600 VAC

Between contacts of 
same polarity
Contact gap F: 1,500 VAC

Between contacts of 
same polarity
600VAC

Between current-carrying metal parts and ground, and between each terminal and non-current-carrying metal parts: 
2,000 VAC

Vibration 
resistance

Malfunction
10 to 55 Hz, 1.5-mm double amplitude (*5) 10 to 20 Hz, 1.5-mm double amplitude (*5) 10 to 55 Hz, 1.5-mm double amplitude (*5)

Shock 
resistance

Destruction 1,000 m/s2 max.

Malfunction 300 m/s2 max. (*2, *5) 50 m/s2 max. (*5) 300 m/s2 max. (*3, *5) 100 m/s2 max.

Degree of 
protection

General-
purpose

IP00

Drip-proof Equivalent to IP62 (except terminals)

Degree of protection 
against electric shock

Class I

Proof tracking index
(PTI)

175

Ambient 
operating 
temperature

General-
purpose

25 C to 80 C (with no icing)

Drip-proof 15 C to 80 C (with no icing)

Ambient 
operating 
humidity

General-
purpose

35% to 85%RH

Drip-proof 35% to 95%RH

Service life
Mechanical

Contact gap H2: 10,000,000 operations min. 
Contact gap G, H: 20,000,000 operations min.(*4)
Contact gap E: 300,000 operations

1,000,000 operations min. 500,000 operations min. (*1) 20,000,000 operations min.

Electrical
Contact gap G, H: 500,000 operations min.
Contact gap E: 100,000 operations min.

100,000 operations min. 100,000 operations min. 500,000 operations min.

Weight Approx. 22 to 58 g Approx. 42 to 48 g Approx. 34 to 61 g Approx. 22 g

Item Non-inductive load (A) Inductive load (A)
Resistive load Lamp load Inductive load Motor load

Contact gap Rated voltage NC NO NC NO NC NO NC NO

G, H, H2, E
125 VAC
250 VAC
500 VAC *

15 (10) *
15 (10) *

10

3
2.5
1.5

1.5
1.25
0.75

15 (10) *
15 (10) *

6

5
3

1.5

2.5
1.5
0.75

G

8 VDC
14 VDC
30 VDC
125 VDC
250 VDC

15
15
6

0.5
0.25

3
3
3

0.5
0.25

1.5
1.5
1.5
0.5

0.25

15
10
5

0.05
0.03

5
5
5

0.05
0.03

2.5
2.5
2.5
0.05
0.03

H, H2

8 VDC
14 VDC
30 VDC
125 VDC
250 VDC

15
15
2

0.4
0.2

3
3
2

0.4
0.2

1.5
1.5
1.4
0.4
0.2

15
10
1

0.03
0.02

5
5
1

0.03
0.02

2.5
2.5
1

0.03
0.02

E

8 VDC
14 VDC
30 VDC
125 VDC
250 VDC

15
15
15

0.75
0.3

3
3
3

0.75
0.3

1.5
1.5
1.5

0.75
0.3

15
15
10
0.4
0.2

5
5
5

0.4
0.2

2.5
2.5
2.5
0.4
0.2
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General-purpose Basic Switch   Z 153

Z-15 (Flexible Rod Models)

Z-10F

Z-01H

Applicable Load Range

■ Contacts Specification

■ Safety Standards Ratings
UL/CSA (General ratings only)

TÜV (EN61058-1)

Note: 1. The above current ratings are the values of the steady-state current.
2. Inductive load has a power factor of 0.4 min. (AC) and a time 

constant of 7 ms max. (DC).
3. Lamp load has an inrush current of 10 times the steady-state current.
4. Motor load has an inrush current of 6 times the steady-state current.
5. The normally closed and normally open ratings of reverse hinge 

lever models are opposite to each other.

6. The AC ratings of molded terminals are 125 and 250 V only.
7. The ratings values apply under the following test conditions:

(1) Ambient temperature: 20 2 C
(2) Ambient humidity: 65 5%RH
(3) Operating frequency: 20 operations/min

Rated voltage

Non-inductive load (A) Inductive load (A)

Resistive load Lamp load Inductive load Motor load

NC NO NC NO NC NO NC NO

125 VAC
250 VAC

15
15

2
1

1
0.5

7
5

2.5
1.5

2
1

8 VDC
14 VDC
30 VDC
125 VDC
250 VDC

15
15
2

0.4
0.2

2
2
2

0.4
0.2

1
1
1

0.4
0.2

7
7
1

0.03
0.02

3
3
1

0.03
0.02

1.5
1.5
0.5

0.03
0.02

Item Non-inductive load (A) Inductive load (A)

Resistive load Lamp load Inductive load Motor load

Contact gap Rated 
voltage NC NO NC NO NC NO NC NO

Series 
connection

125 VAC
250 VAC

10
10

4
2.5

2
1.5

6
6

5
3

2.5
1.5

30 VDC
125 VDC
250 VDC

10
1

0.6

4
1

0.6

2
1

0.6

6
0.1
0.05

6
0.1
0.05

3
0.1

0.05

Parallel 
connection

125 VAC
250 VAC

6
6

3
2.5

1.5
1.25

4
4

4
2

2
1

30 VDC
125 VDC
250 VDC

6
0.6
0.3

4
0.6
0.3

2
0.6
0.3

4
0.1
0.05

6
0.1
0.05

3
0.1

0.05

Rated voltage
Resistive load (A)

NC NO

125 VAC 0.1

8 VDC
14 VDC
30 VDC

0.1
0.1
0.1

Z-01H Z-15@, Z-10FY

Minimum applicable load 1 mA at 5 VDC 160 mA at 5 VDC

30

24

12

5

0
1 10 100 1,000

Current (mA)

0.1

1 mA

Standard load
area
Z-15H, H2
Z-15G
Z-15E
Z-10FY
Z-15ER

Micro load area 
Z-01H

26 mA0.16 mA

800 mW5 mW

100 mA 160 mA

Unusable
range

 V
ol

ta
ge

 (
V

)

Item Classification Z-15 Z-01H Z-10F

Contacts
Shape Rivet Single 

crossbar Rivet

Material Silver Gold alloy Silver

Inrush current
NC 30 A max. 0.1 A max. 40 A max.

NO 15 A max. 0.1 A max. 20 A max.

Rated 
voltage Model Z-15 Z-10F Z-01H

125 VAC 15A and 1/8HP 6A and 1/10HP 0.1A

250 VAC 15A and 1/4HP 6A and 1/8HP ---

480 VAC 15A 6A ---

30 VDC --- --- 0.1A

125 VDC 0.5A 0.6A ---

250 VDC 0.25A 0.3A ---

Rated 
voltage Model Z-15H@-B Z-15G@-B Z-01H@-B

250 VAC 15 A 15 A ---

125 VAC --- --- 0.1 A

30 VDC --- --- 0.1 A
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154 General-purpose Basic Switch   Z

Engineering Data

■ Mechanical Durability (Z-15G) ■ Electrical Durability (Z-15G)

■ Structure
Basic Models
Contact Form (SPDT)

Note: The Z-15GM is a reversible model and the NO and NC positions are reversed.

Molded Terminals

Note: The Z-15GM is a reversible model and the NO and NC positions are reversed.

Drip-proof Construction
Without Terminal Protective Cover With Terminal Protective Cover

Split-Contact Models
Contact Form

Note: The NO and NC terminal arrangement is reversed for Models with 
reverse operation (Z-10FM).

Connection Example

Maintained-contact Models
Contact Form

500

1,000

300

100

5,000

10,000

3,000

0.20.1 0.4 0.6 0.80.3 0.5 0.7

Overtravel (mm)

0

Ambient temperature: 20±2°C
Ambient humidity: 65±5%RH
Without load
Operating frequency: 240 operations/min

D
ur

ab
ili

ty
 (

x1
04  o

pe
ra

tio
ns

)

50

100

30

10

500

1,000

300

5,000

3,000

42 8 12 166 10 14

Switching Current (A)

0

Ambient temperature: 20±2°C
Ambient humidity: 65±5%RH
Operating frequency: 20 operations/min.

125 VAC cos dia. = 1
125 VAC cos dia. = 0.4

250 VAC cos dia. = 1
250 VAC
cos dia. = 0.4

500 VAC cos dia. = 0.4

500 VAC cos dia. = 1

D
ur

ab
ili

ty
 (

x1
04  o

pe
ra

tio
ns

)

COM NC

NO

COM (Black) (Red) NC

(White) NO

( ) indicates wire color.

Rubber boot Fixed contact (b)
Movable spring Glued surface

(adhesive is
filled between
case and cover)

Movable contact

Fixed contact (a)Spring pivot

Rubber boot (weather-resistive
chloroprene is used)

Stainless-steel stopper
(improves sealing)

Rubber packing (improves
sealing between switch
housing and terminal cover)

Terminal protective covers are sold separately
for maintenance purposes, which can be, how-
ever, used with the Z-@-B5V models only.

NC

NOCOM

NC

NO

Series Connection Parallel Connection

Pushbutton for resetting

COM NC

NO
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General-purpose Basic Switch   Z 155

Dimensions
■ General-purpose and Split Contact Models
Note: Unless otherwise specified, all units are in millimeters and a tolerance of 0.4 mm applies to all dimensions

Terminals

Mounting
All switches can be side mounted using M4 mounting screws with
plane washers or spring washers to securely mount the Switch.
Tighten the screws to a torque of 1.18 to 1.47 N·m.

Versions with panel mount plungers can be panel mounted via the
plunger, provided that the hexagonal nut of the actuator is tightened
to a torque of 2.94 to 4.9 N·m.

Note: Mount using either the side mounting holes or the panel mount
plunger, not both. If using the side mounting holes, then remove
the hexagonal nut(s) from the panel mount plunger.

General-purpose Models Split-contact Models

Note: With reverse action models (Z-15GM), the positions of NO and NC terminals are reversed.

COM NO NC

1 3 2

49.2

17.45±0.2

Three, M4 × 5.5
Terminal screws
(with toothed
washer)

9.2

20 20

Screw Terminals (-B)

Appropriate terminal screw tightening 
torque: 0.78 to 1.18 N·m.

COM
NO

NC

1

2

3

11.9
25.4±0.1

6.4

49.2

17.45±0.2

Solder Terminal (Blank)

C
O

M N
O

N
C

N
O

N
C

17.45±0.2

Five, M3.5 × 5.5
terminal screws
(with toothed
washer)

5.6

23 17.1

11.9

Screw Terminals (Y-B)

Appropriate terminal screw tightening torque: 
0.49 to 0.78 N·m.

Note: With reverse action models (Z-10FM),
the positions of NO and NC terminals
are reversed.

25.4±0.1

Two, 4.2 dia. mounting holes or M4

12.5      dia.+0.2
0

12.5     dia.+0.2
0

13+0.2
0

5+0.2
0

Panel Mount Roller PlungerPanel Mount Plunger

Accessories (Terminal Covers, Actuators, and Separators): Refer to ‘Z/A/X/DZ Common Accessories’ datasheet
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General-purpose Basic Switch   Z 167

Note: Unless otherwise specified, all units are in millimeters and a tolerance of 0.4 mm applies to all dimensions.

52.8

13.725.4±0.1

26.2

OP
FP

(11)

4.9

* Stainless-steel lever

t = 1 *

20.2 16.9

19.2

13.9

100R

(28.8)

17.45±0.2

4.2+0.075
-0.025

4.2         dia. hole+0.075
-0.025

4.36       dia.+0.1
 -0.05

Long Hinge Lever
Z-15GW44A55-B5V

OF max.
RF min.
OT min.
MD max.

90 gf
14 gf

5.6 mm
3.5 mm

FP max.
OP

33 mm
19 1.2 mm

52.8

13.7                     25.4±0.1

26.2

OP
FP

(11)

4.9

* Stainless-steel lever

t = 1 *

20.2 16.9

19.2

13.9

63.5R

(28.8)

17.45±0.2

4.2+0.075
-0.025

4.2         dia. hole       +0.075
-0.025

4.36       dia.+0.1
-0.05

Hinge Lever
Z-15GWA55-B5V

OF max.
RF min.
OT min.
MD max.

100 gf
14 gf

5.6 mm
2 mm

FP max.
OP

28.2 mm
19 0.8 mm

52.8

13.725.4 ±0.1

26.2

17.45 ±0.2

OP FP

(11)

* Stainless-steel lever

t = 1 *

20.2 16.9

19.2

13.9

(28.8)

26
.6

R

9.5 dia. × 4
(plastic roller)

4.2+0.075
-0.025

4.36       dia.+0.1
 -0.05

4.2         dia. hole+0.075
-0.025

Short Hinge Roller Lever
Z-15GW22A55-B5V

OF max.
RF min.
OT min.
MD max.

200 gf
42 gf

2.4 mm
0.8 mm

FP max.
OP

32.9 mm
30.2 0.4 mm

52.8

13.725.4 ±0.1

26.2

17.45±0.2

OP
FP

(11)

* Stainless-steel lever

20.2 16.9

19.2

13.9

(28.8)

9.5 dia. × 4
(plastic roller)

t = 1 *

48.5R

4.2+0.075
-0.025

4.36       dia.+0.1
 -0.05

4.2         dia. hole+0.075
-0.025

Hinge Roller Lever
Z-15GW2A55-B5V

OF max.
RF min.
OT min.
MD max.

130 gf
21 gf
4 mm

1.6 mm
FP max.
OP

36.5 mm
30.2 0.8 mm

52.8

13.725.4 ±0.1 17.45±0.2

OP FP

(11)

* Stainless-steel lever

20.2 16.9

19.2

13.9

(28.8)

9.5 dia. × 4
(plastic roller)26.2

Operating direction

t = 1 *

11.1R

31
.9

R

34.1 max.

4.2+0.075
-0.025

4.2         dia. hole+0.075
 -0.025

4.36       dia.+0.1
 -0.05

Unidirectional Short 
Hinge Roller Lever
Z-15GW2277A55-B5V

OF max.
RF min.
OT min.
MD max.

180 gf
50 gf

2.4 mm
0.8 mm

FP max.
OP

43.6 mm
41.3 0.8 mm
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Illumination
Color Cool White Warm White Yellow Red

Power
Voltage 24V DC

A
pp

ea
ra

nc
e Clear

Cover

White
Cover

Spectrum

Features

Suppressing glare, the bright, clear cool 
white illumination color lights up a target 
object clearly. This illumination color gives 
off a color temperature of 5500K. 

Warm color similar to that 
of incandescent lamps. This 
illumination color gives off a 
color temperature of 2800K.

Yellow illumination color 
gives off an emission 
spectrum with a dominant 
wavelength of 590 nm.

Red illumination color gives 
off an emission spectrum 
with a dominant wavelength 
of 625 nm.

Applications

Control panel•
Plant equipment•
Refrigerator/freezer•
Inspection/test equipment•
Advertising display/board•
Machine tool•

Food processing•
machines
Cosmetic plants•
Chemical plants•
Showcases•
Food display cases•

Manufacturing equipment•
IC foundries•

Photosensitive materials•
Semiconductor manufac-•
turing equipment

Features
Brightness: 62.5 Lumens/Watt•
Low heat generation.•
Less energy usage, longer operation life, smaller mounting space, and no electrical noise.•
71% reduction of power and CO• 2 emission when compared to 20W fl uorescent lamps (LF1B-C/D)
Thin and slim style fi ts into compact spaces.•
Two cover colors: clear and white (diffused light)•
Cool white, warm white, yellow and red illumination colors available.•
UL Listed & IP54 protection against dust and water splash (IEC 60529)•

Part No. Development

LF1B- C 3 S - 2 THWW4
LED Module Arrangement
A:  3 LEDs × 1 row
B:  6 LEDs × 1 row
C: 12 LEDs × 1 row
D: 24 LEDs × 1 row

LED Illumination Color
THWW4: Cool white
TLWW4: Warm white
SHY6: Yellow
SHR6: Red

Rated Voltage
2: 24V DC

Degree of Protection
S: IP54

Cover
3: Clear plastic
4: White plastic

LED Optics Specifications
Illumination Color Cool White Warm White Yellow Red
Luminous Intensity (typ.) (Single LED module) 5000 mcd 4500 mcd 2300 mcd 1800 mcd
Color Temperature (typ.)/Dominant Wavelength (typ.) 5500K 2800K 590 nm 625 nm

Reference Illuminance (typ.) at 
500 mm (clear cover)

 3 LEDs × 1 row 90 lx 60 lx 20 lx 20 lx
 6 LEDs × 1 row 170 lx 110 lx 40 lx 40 lx
12 LEDs × 1 row 330 lx 200 lx 75 lx 75 lx
24 LEDs × 1 row 560 lx 350 lx 125 lx 125 lx

Note: Illumination colors and illuminance may vary. Specifi cations shown in the above table are typical values and may vary depending upon actual 
environment.

Illumination Colors & Application Examples
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LF1B Series Illumination Units

Performance Specifications
Rated Voltage 24V DC (non-polarized)

Input Current (typ.)
(at the rated voltage)

LF1B-A 30mA
LF1B-B 60mA
LF1B-C 120mA
LF1B-D 240mA

Power Consumption (typ.)
(at the rated voltage)

LF1B-A 0.8W
LF1B-B 1.5W
LF1B-C 2.9W
LF1B-D 5.8W

Insulation Resistance 100M  minimum (500V DC megger)
Dielectric Strength 1000V AC, 1 minute (between live and dead parts)

Vibration Resistance (damage limits) Frequency: 5 to 55 Hz
Amplitude: 0.5 mm

Shock Resistance (damage limits) 1000m/s2

Operating Temperature –30 to +55°C (no freezing)
Operating Humidity 45 to 85% RH (no condensation)
Storage Temperature –35 to +70°C (no freezing)
Operating Atmosphere No corrosive gas
Life 40000 hours (The total illumination duration in which the luminance maintains a minimum of 70% of the initial value.)
Degree of Protection IP54

Material
End cover, conduit: polyamide
Cover: polycarbonate
Wire: US20276T AWG24 × 2C

Weight (approx.)

LF1B-A 95g
LF1B-B 125g
LF1B-C 165g
LF1B-D 255g

Do not use the LF1B illumination units in environments subject to corrosive gases, otherwise illuminance may deteriorate.•

Dimensions

Internal Circuit

Fuse

Brown

Blue
(non-polarized) LED

Type No. A B C
LF1B-A 134 64 123
LF1B-B 210 140 199
LF1B-C 330 260 319
LF1B-D 580 510 569

15

3000
±20

9

Conduit

Wire: US20276T
 AWG24 × 2c (brown, blue)

35

2.
5

(7.4)

35
15

7

6

4.
2

27
.5

16

End Cover

R2.1

A
 (B)

C

LED Module

Cover

ø3
.5

All dimensions in mm.
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Discount Schedule A-1

Directly Mounts to 
Contactor...

CT7N CT7 CT7K
Adjustment 
Range (A)

Catalog  
Number

Code
Adjustment 
Range (A)

Catalog 
Number

Code
Adjustment 
Range (A)

Catalog  
Number

Code

CA7-9…CA7-23

0.10…0.16 CT7N-23-A16 AA16 0.1…0.16 CT7-24-0.16 TA 0.10…0.15 CT7K-17-0.15 TKA

0.16…0.25 CT7N-23-A25 AA25 0.16…0.24 CT7-24-0.24 TB 0.15…0.23 CT7K-17-0.23 TKB

0.25…0.40 CT7N-23-A40 AA40 0.24…0.4 CT7-24-0.4 TC 0.23…0.35 CT7K-17-0.35 TKC

0.35…0.50 CT7N-23-A50 AA50
0.4… 0.6 CT7-24-0.6 TD

0.35… 0.55 CT7K-17-0.55 TKD

0.45…0.63 CT7N-23-A63 AA63
0.55…0.8 CT7K-17-0.80 TKE

0.55…0.80 CT7N-23-A80 AA80
0.6…1.0 CT7-24-1.0 TE

0.75…1.0 CT7N-23-B10 AB10
0.8…1.2 CT7K-17-1.2 TKF

0.90…1.3 CT7N-23-B13 AB13
1.0…1.6 CT7-24-1.6 TF

1.1…1.6 CT7N-23-B16 AB16
1.2…1.8 CT7K-17-2.7 TKG

1.4…2.0 CT7N-23-B20 AB20
1.6…2.4 CT7-24-2.4 TG

1.8…2.5 CT7N-23-B25 AB25
1.8…2.7 CT7K-17-2.7 TKH

2.3…3.2 CT7N-23-B32 AB32
2.4…4 CT7-24-4 TH

2.9…4.0 CT7N-23-B40 AB40 2.7…4 CT7K-17-4.0 TKJ

3.5…4.8 CT7N-23-B48 AB48
4…6 CT7-24-6 TJ 4…6 CT7K-17-6.0 TKK

4.5…6.3 CT7N-23-B63 AB63

5.5…7.5 CT7N-23-B75 AB75
6…10 CT7-24-10 TK 6…9 CT7K-17-9.0 TKL

7.2…10 CT7N-23-C10 AC10

CA7-12...CA7-23 9.0…12.5 CT7N-23-C12 AC12
10…16 CT7-24-16 TL

9…12.5 CT7K-17-12.5 TKM

CA7-16...CA7-23

11.3…16 CT7N-23-C16 AC16 12.5…17.5 CT7K-17-17.5 TKN

15…20 CT7N-23-C20 AC20

16…24 CT7-24-24 TM17.5…21.5 CT7N-23-C21 AC21

21…25 CT7N-23-C25 AC25

CA7-30…CA7-37

15…20 CT7N-37-C20 BC20

18…30 CT7-45-30 TN
17.5…21.5 CT7N-37-C21 BC21

21…25 CT7N-37-C25 BC25

24.5…30 CT7N-37-C30 BC30

CA7-37
29…36 CT7N-37-C36 BC36

30…45 CT7-45-45 TP
33…38 CT7N-37-C38 BC38

CA7-43

17…25 CT7N-43-C25 CC25

18…30 CT7-75-30 TQ24.5…36 CT7N-43-C36 CC36

35…47 CT7N-43-C47 CC47

CA7-60…CA7-85
35…47 CT7N-85-C47 DC47 30…45 CT7-75-45 TR

45…60 CT7N-85-C60 DC60 45…60 CT7-75-60 TS

CA7-85
58…75 CT7N-85-C75 DC75 60…75 CT7-75-75 TT

72…90 CT7N-85-C90 DC90 70…90 CT7-100-90 TU

Obsolete Overload Cross Reference
Series CT7/CT7K to CT7N Cross Reference

 CT7N  can be directly mounted to CA7-85. 
CT7 required separate mount.
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Discount Schedule A-1

Main Circuits CT7N
Rated Insulation Voltage Ui [V] 690
Rated Impulse Strength Uimp

Between main poles and between main poles & auxil-
iaries 6
Between auxiliary circuits [kV] 4

Rated Operating Voltage Ue

IEC
[V AC] 690
[V DC] 440

UL, CSA [V AC] 600
Power dissipation

CT7N-A...B
up to 0.4 A [W] 7
0.5…36 A [W] 6

38 A [W] 12
CT7N-C 25…47 A [W] 12
CT7N-D 47…90 A [W] 18

Lifespan
Stop function, operates 
the release contact 
95-96

Mechanical [Mil. ops.] 0.25
Electrical, at max. 

contact rating [Mil. ops.] 0.25

Trip Class CT7N..A/B CT7N..C
IEC/EN 60947-4-1 10A 10

UL 10
Trip Rating (ultimate tripping current) 120% FLA
Phase Loss Sensitivity: Trip rating at phase loss 115% FLA

Technical Information
Series CT7N Bimetallic Overload Relays

Electrical Data

Terminations Main Circuits Control 
Circuits

Remote 
Reset

CT7N-23- 
A16...C25

CT7N-37- 
C20…25

CT7N-37- 
C30…38

CT7N-43 CT7N-85 CT7N-37-P-A CT7N CMR7N

Terminal Cross-Sections

Terminal Type

Terminal Screws M4 M4 M4 M5 M6 M4 M3.5 M3.5
Fine stranded  
with Ferrule

[mm2] 2x (1.5…4) 2x (1.5…4) 1x (2.5…10) 1x (2.5…16) 1x (10…35) 1x (1.5…10) 2x (1…4) 2x (1…4)

Solid or Course 
Stranded

[mm2] 2x (1.5…6) 2x (1.5…6) 1x (2.5…16) 1x (2.5…25) 1x (10…35) 1x (1.5…16) 2x (1…4) 1x (1…4)

[AWG] 2x (16…10) 2x (14…10) 1x (10…6) 1x (10…6) 1x (8…1) 1x (16…6) 2x (18…12) 1x (18…12)

Recommended Torque [Nm] 1.5…2.2 1.5…2.2 2.2…3.5 2.5…3.5 4…6 1.8…2.8 1.2 1.2
[lb-in] 13…20 13…20 22…31 22…31 40…53 16…25 10.6 10.6

Pozidrive Screwdriver Size 2 2 2 2 ~ 2 2 2
Slotted Screwdriver mm .8 x 5.5 .8 x 5.5 .8 x 5.5 .8 x 5.5 ~ .8 x 5.5 .8 x 5.5 .8 x 5.5

Control Circuits CT7N
Rated Operating Current Ie

AC-15

24V  [A] 4
240V  [A] 2
400V  [A] 1.6
690V  [A] 0.15

DC-13

24V  [A] 2
110V  [A] 0.4
220V  [A] 0.25
440V  [A] 0.08

Thermal Current Ith 5
Short Circuit  
withstand, Fuse

IEC, gL/gG [A] 6

Short-circuit withstand, circuit breaker ≤ 
1kA prospective short-circuit-current [A] 4

Min. contact load for reliable operation 15V, 2 mA

Approvals UL Rating A600/Q300
CSA C22.2 No. 14
cULus E33916, NKCR, NKCR7
IEC/EN 60497-1, -4-1, -5-1

In Stock Now

CT7N
Type of overload 
relay

Bimetallic, Ambient Compensated,  
Phase Loss Sensitive

Compensation  
temperature range         

–20…+60°C ( –4…+140°F)

Type of Protection IP00
in connected state IP2X (in a connected state)

Finger Protection Safe from touch by fingers and back of hand  
(VDE 0106, Part 100)

Materials RoHS compliant
Flame Resistivity  
(Outer housing parts)

UL94: V0

CT7N
Environmental

Climatic Conditions

Storage Temp. Range -55…+80ºC

Operating Temperature Range -20…+60ºC5…

Air moisture (Storage/Operating) 95% rel. humidity

Vibration

(per IEC/EN 60068-2-6), service 3g

ICE/EN 61373 (vibration railways) cat. 1, class B
IEC/EN 60092-504 (vibration ships). 
service 0.7g all axes, 2-200 Hz

Shock

(per IEC/EN 6800-2-27), transport 30g
IEC/EN 60068-2-27 (shock half-
sinus) service 11 ms > 5 g

(per IEC/EN 61373 (shock railways) cat. 1, class B

Max. Altitude 2000 m

Pollution Degree 3

General Data
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Discount Schedule A-1

Connection Diagrams

Tripping Characteristics

These tripping characteristics comply with IEC 947 and 
are the mean values of the scatter bands at 20°C ambient 
temperature starting from the cold state. Tripping time is 
a function of operating current. In equipment at operating 
temperature, the tripping time of the overload relay falls to 
approximately 1/4 of the read value.

+ -

+ -

DC

Technical Information
Series CT7N Bimetallic Overload RelaysIn Stock Now
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Discount Schedule A-1

Series CT7N (Mounting to CA7 Contactors)

Dimensions
Series CT7N Bimetallic Overload Relays

Contactor +  
Overload

a b b1 c1 c2 c3 ød e1 e2 f1 f2 g h j k1 k2

CA7-9…23 + 
CT7N-23-A16…C25

45
(1-25/32)

136.5
(5-3/8)

43
(1-11/16)

81.5
(3-13/64)

80.5
(3-11/64)

5
(13/64)

4.5
(3/16)

37.5
(1-15/32)

55
(2-11/64)

40.5
(1-19/32)

68.5
(2-45/64)

35
(1-3/8)

60
(2-23/64)

63.5
(2-1/2)

29
(1-9/64)

37.5
(1-15/32)

CA7-30…37 +
CT7N-37-C20…C25

45
(1-25/32)

136.5
(5-3/8)

43
(1-11/16)

99.5
(3-28/32)

89
(3-1/2)

5
(13/64)

4.5
(3/16)

37.5
(1-15/32)

60.5
(2-3/8)

45.5
(1-51/64)

73
(2-7/8)

35
(1-3/8)

60
(2-23/64)

63.5
(2-1/2)

29
(1-9/64)

37.5
(1-15/32)

CA7-30…37 +
CT7N-37-C30…C38

45
(1-25/32)

149
(5-55/64)

43
(1-11/16)

99.5
(3-28/32)

89
(3-1/2)

5
(13/64)

4.5
(3/16)

37.5
(1-15/32)

60.5
(2-3/8)

47
(1-27/32)

73
(2-7/8)

35
(1-3/8)

60
(2-23/64)

63.5
(2-1/2)

29
(1-9/64)

37.5
(1-15/32)

CA7-43 +
CT7N-43-C25…C47

54
(2-1/8)

149
(5-55/64)

43
(1-11/16)

102
(4-1/64)

100
(3-15/16)

5
(13/64)

4.5
(3/16)

37.5
(1-15/32)

61
(2-13/32)

48
(1-57/64)

88
(3-15/32)

45
(1-25/32)

60
(2-23/64)

66.5
(2-5/8)

34
(1-11/32)

42.5
(1-43/64)

CA7-60…85 +
CT7N-85-C47…C90

72
(2-53/64)

191
(7-33/64)

64
(2-33/64)

120
(4-23/32)

108
(4-1/4)

5.5
(7/32)

5.4
(7/32)

45
(1-25/32)

74
(2-29/32)

55.5
(2-3/16)

80
(3-5/32)

55
(2-11/64)

100
(3-15/16)

87.5
(3-7/16)

41.5
(1-41/64)

50
(1-31/32)

In Stock Now

Dimensions are in millimeters (inches). Dimensions not intended for manufacturing purposes.
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Series CT7N Separate Mount + Adaptor

CEP7-RA3 External Reset Adaptor CMR7N Remote Reset Solenoid

Overload +  
DIN Rail/Panel Mounting Adapter

a b b1 c1 c2 c3 ød e1 f1 f2 g h k1 k2

CT7N-23-A16…C25 + CT7N-37-P-A
CT7N-37-C20…C25 + CT7N-37-P-A

45
(1-25/32)

89.5
(3-17/32)

50
(1-31/32)

68.5
(2-45/64)

66
(2-19/32)

4
(5/32)

4.5
(3/16)

38
(1-31-64)

26
(1-1/32)

54
(2-1/8)

15
(19/32)

90
(3-35/64)

29
(1-9/64)

37.5
(1-15/32)

CT7N-37-C30…C38 + CT7N-37-P-A
45

(1-25/32)
91.5

(3-39/64)
50

(1-31/32)
68.5

(2-45/64)
66

(2-19/32)
4

(5/32)
4.5

(3/16)
38

(1-31-64)
28

(1-7/64)
54

(2-1/8)
15

(19/32)
90

(3-35/64)
29

(1-9/64)
37.5

(1-15/32)

CT7N-85-C47P…C90P + 
56

(2-13/64)
82

(3-15/64)
46

(1-13-16)
99.5

(3-28/32)
~

4
(5/32)

4.5
(3/16)

56
(2-13/64)

47.5
(1-7/8)

87
(3-27/64)

~
60

(2-23/64)
41.5

(1-41/64)
50

(1-31/32)

Dimensions
Series CT7N Bimetallic Overload Relays

CT7N-23..37 with Panel Mount Adapter CT7N-85 Separate Mount

In Stock Now

Dimensions are in millimeters (inches). Dimensions not intended for manufacturing purposes.
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Single Phase Bridge
(Power Modules), 25/35 A

MB Series
Vishay High Power Products

FEATURES
• Universal, 3 way terminals:

Push-on, wrap around or solder

• High thermal conductivity package, electrically
insulated case

• Center hole fixing

• Excellent power/volume ratio

• UL E300359 approved

• Nickel plated terminals solderable using lead (Pb)-free
solder; Solder Alloy Sn/Ag/Cu (SAC305); Solder
temperature 260 to 275 °C

• RoHS compliant

• Designed and qualified for industrial level

DESCRIPTION
A range of extremely compact, encapsulated single phase
bridge rectifiers offering efficient and reliable operation. They
are intended for use in general purpose and instrumentation
applications.

ELECTRICAL SPECIFICATIONS

PRODUCT SUMMARY
IT(AV) 25/35 A

MB

RoHS
COMPLIANT 

MAJOR RATINGS AND CHARACTERISTICS
SYMBOL CHARACTERISTICS 26MB-A 36MB-A UNITS

IO
25 35 A

TC 65 60 °C

IFSM
50 Hz 400 475

A
60 Hz 420 500

I2t
50 Hz 790 1130

A2s
60 Hz 725 1030

VRRM Range 200 to 1200 V

TJ - 55 to 150 °C

VOLTAGE RATINGS

TYPE NUMBER
VOLTAGE

CODE

VRRM, MAXIMUM
REPETITIVE PEAK 

REVERSE VOLTAGE
V

VRSM, MAXIMUM
NON-REPETITIVE PEAK

REVERSE VOLTAGE
V 

IRRM MAXIMUM
AT TJ MAXIMUM

26MB..A
36MB..A

20 200 275

2

40 400 500

60 600 725

80 800 900

100 1000 1100

120 1200 1300
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MB Series
Vishay High Power Products Single Phase Bridge

(Power Modules), 25/35 A

FORWARD CONDUCTION
PARAMETER SYMBOL TEST CONDITIONS 26MB-A 36MB-A UNITS

Maximum DC output current
at case temperature

IO

Resistive or inductive load 25 35
A

Capacitive load 20 28

65 60 °C

Maximum peak, one-cycle
non-repetitive forward current

IFSM 

t = 10 ms No voltage
reapplied

Initial TJ =
TJ maximum

400 475

A
t = 8.3 ms 420 500

t = 10 ms 100 % VRRM

reapplied 

335 400

t = 8.3 ms 350 420

Maximum I2t for fusing I2t

t = 10 ms No voltage
reapplied 

790 1130

A2s
t = 8.3 ms 725 1030

t = 10 ms 100 % VRRM

reapplied

560 800

t = 8.3 ms 512 730

Maximum I2 t for fusing I2 t I2t for time tx = I2 t × tx; 0.1 tx 10 ms, VRRM = 0 V 5.6 11.3 kA2 s

Low level value of threshold voltage VF(TO)1 (16.7 % x  x IF(AV) < I <  x IF(AV)), TJ maximum 0.76 0.79
V

High level value of threshold voltage VF(TO)2 (I >  x IF(AV)), TJ maximum 0.92 0.96

Low level forward slope resistance rt1 (16.7 % x  x IF(AV) < I <  x IF(AV)), TJ maximum 6.8 5.8
m

High level forward slope resistance rt2 (I >  x IF(AV)), TJ maximum 5.0 4.5

Maximum forward voltage drop VFM
TJ = 25 °C, IFM = 40 Apk (26MB)

tp = 400 μs 1.11 1.14 V
TJ = 25 °C, IFM = 55 Apk (36MB)

Maximum DC reverse current IRRM TJ = 25 °C, per diode at VRRM 10 μA

RMS isolation voltage base plate VINS f = 50 Hz, t = 1 s 2700 V

THERMAL AND MECHANICAL SPECIFICATIONS
PARAMETER SYMBOL TEST CONDITIONS 26MB-A 36MB-A UNITS

Junction and storage 
temperature range

TJ, TStg - 55 to 150 °C

Maximum thermal resistance
junction to case per bridge

RthJC 1.7 1.2

K/W
Maximum thermal resistance, 
case to heatsink

RthCS Mounting surface, smooth, flat and greased 0.2

Approximate weight 20 g

Mounting torque ± 10 % Bridge to heatsink 2.0 Nm
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MB Series
Single Phase Bridge

(Power Modules), 25/35 A
Vishay High Power Products

Fig. 1 - Current Ratings Characteristics Fig. 2 - Forward Voltage Drop Characteristics
Maximum Allowable Ambient Temperature

Fig. 3 - Total Power Loss Characteristics

Fig. 4 - Maximum Non-Repetitive Surge Current Fig. 5 - Maximum Non-Repetitive Surge Current
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MB Series
Vishay High Power Products Single Phase Bridge

(Power Modules), 25/35 A

Fig. 6 - Current Ratings Characteristics Fig. 7 - Forward Voltage Drop Characteristics

Fig. 8 - Total Power Loss Characteristics

Fig. 9 - Maximum Non-Repetitive Surge Current Fig. 10 - Maximum Non-Repetitive Surge Current
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MB Series
Single Phase Bridge

(Power Modules), 25/35 A
Vishay High Power Products

ORDERING INFORMATION TABLE

CIRCUIT CONFIGURATION

1 - Current rating code

2 - Circuit configuration:

3 - Voltage code x 10 = VRRM

4 - Diode bridge rectifier:

MB = Single phase european coding

A = 26 MB, 36 MB series

26 = 25 A (average)

36 = 35 A (average)

Device code

1 32 4

36 MB 120 A

(+)

AC

AC

(-)

LINKS TO RELATED DOCUMENTS

Dimensions http://www.vishay.com/doc?95326
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Disclaimer

Legal Disclaimer Notice
Vishay

 

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE. 

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product.  To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (ii) any and all liability, including without limitation special,
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability. 

Statements regarding the suitability of products for certain types of applications are based on Vishay’s knowledge of typical
requirements that are often placed on Vishay products in generic applications.  Such statements are not binding statements
about the suitability of products for a particular application.  It is the customer’s responsibility to validate that a particular
product with the properties described in the product specification is suitable for use in a particular application.  Parameters
provided in datasheets and/or specifications may vary in different applications and performance may vary over time.  All
operating parameters, including typical parameters, must be validated for each customer application by the customer’s
technical experts. Product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase,
including but not limited to the warranty expressed therein.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in personal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk and agree
to fully indemnify and hold Vishay and its distributors harmless from and against any and all claims, liabilities, expenses and
damages arising or resulting in connection with such use or sale, including attorneys fees, even if such claim alleges that Vishay
or its distributor was negligent regarding the design or manufacture of the part.  Please contact authorized Vishay personnel to
obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by
any conduct of Vishay.  Product names and markings noted herein may be trademarks of their respective owners.
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03/04/2013 Buy Analogue Panel Ammeters Meter,panel,moving iron,ammeter,polarised,indicator,battery charger,48x48mm,0-10A HOBUT F3PAM1801-10A onl…

australia.rs-online.com/web/p/analogue-panel-ammeters/0244862/?searchTerm=244-862&relevancy-data=636F3D3126696E3D4931384E525353746F636B… 1/2

244-862

Linecard All Products Our Brands Quick Order Trade Counter My Account Help

Register / Log-In

Home > Automation & Control Gear > Panel Meters & Components > Analogue Panel Ammeters

Meter,panel,moving iron,ammeter,polarised,indicator,battery
charger,48x48mm,0-10A

This image is representative of the product range

Unit Price

In Stock. Free next working day delivery Australia wide
when ordered online

Real time qty checker 1 Add to Order

Price (ex. GST) Each

You are currently not logged in Register / Log-In

Qty
1 $11.20

RS Stock No. 244-862

Manufacturer HOBUT

Mtfr. Part No. F3PAM1801-10A

RoHS Status Compliant

Customer reviews (0) Add a review

Found an error?

Recently Searched

244-862

Electronics Components, Power
& Connectors

Electrical, Automation & Cables Mechanical Products & Tools IT, Test & Safety Equipment .0 Items: $0.00

Feedback About RS World Wide Press Centre Careers Site Map

Corporate Group RS Conditions of Sale Website Terms Data Protection  Privacy Policy

Product Details Range Overview Similar Products Customer reviews (0)

Polarised Moving Iron Current and Voltage Meters

Polarised moving-iron meters with robust movements for use on dc and rectified ac only
Accuracy ±8% for battery charger applications
Operating temperature range –20 to +40°C
Snap-in panel fixing
Connections 25mm, 1//4 inch spade terminals, push-on or soldered
U bolt fixing

Note
Not suitable for unrectified ac applications

Moving Iron
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03/04/2013 Buy Analogue Panel Voltmeters Meter,panel,moving iron,voltmeter,polarised,indicator,battery charger,48x48mm,0-30V HOBUT F3PAM1801-30V on…

australia.rs-online.com/web/p/analogue-panel-voltmeters/0244907/?searchTerm=244-907&relevancy-data=636F3D3126696E3D4931384E525353746F636B… 1/2

244-907

Linecard All Products Our Brands Quick Order Trade Counter My Account Help

Register / Log-In

Home > Automation & Control Gear > Panel Meters & Components > Analogue Panel Voltmeters

Meter,panel,moving iron,voltmeter,polarised,indicator,battery
charger,48x48mm,0-30V

This image is representative of the product range

Unit Price

In Stock. Free next working day delivery Australia wide
when ordered online

Real time qty checker 1 Add to Order

Price (ex. GST) Each

You are currently not logged in Register / Log-In

Qty
1 $29.30

RS Stock No. 244-907

Manufacturer HOBUT

Mtfr. Part No. F3PAM1801-30V

RoHS Status Compliant

Customer reviews (0) Add a review

Found an error?

Meter,panel,moving

iron,ammeter,polarised,indicator,battery
charger,48x48mm,0-10A 

Recently Viewed

Electronics Components, Power
& Connectors

Electrical, Automation & Cables Mechanical Products & Tools IT, Test & Safety Equipment .0 Items: $0.00

Product Details Range Overview Similar Products Customer reviews (0)

Polarised Moving Iron Current and Voltage Meters

Polarised moving-iron meters with robust movements for use on dc and rectified ac only
Accuracy ±8% for battery charger applications
Operating temperature range –20 to +40°C
Snap-in panel fixing
Connections 25mm, 1//4 inch spade terminals, push-on or soldered
’U’ bolt fixing

Note
Not suitable for unrectified ac applications

Moving Iron
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Australia

Weidmüller Pty Ltd.

43 Huntingwood Drive, Huntingwood 

NSW 2148

Phone +61 (0) 2 9671 9999

Fax +61 (0) 2 9671 9900

info@weidmuller.com.au

www.mannseries.com

United Kingdom Other countries

Weidmüller Ltd.

1 Abbey Wood Road, Kings Hill

West Malling, Kent ME19 4YT

Phone +44 1732-877032

Fax +44 1732-873873

info@weidmuller.co.uk

www.weidmueller.com

Weidmüller Interface GmbH & Co.

Postfach 3030

32720 Detmold

Phone +495231-14-0

Fax +495231-14-2083

info@weidmueller.com

www.weidmueller.com

Data Sheet   •   Mann Ser ies 

Auxi l iar y Powered, Isolated,  S ignal  Condit ioners

FTXDMA, FTXDCV, FTXDMV, FTXPOT

FTXRTD, FTXRTL, FTXTCX/P, FTXTCL 

FTXAVX, FTXACX, FTXRES, FTXHLS 

FTXMAS, FTXDRT, FTXCND 

The FTX series signal conditioners isolate 

and convert measurement signals to 

standard current/voltage format with a high 

degree of accuracy.

• Models available to suit most plant based 

measurements 

• Complete input to output to power supply 

Isolation

• Switch selectable analogue output ranges

• Highly Accurate (0.1%)

• AC or DC powered

• Non-interacting zero and span controls

• Front panel mounted test points for output 

signal monitoring

• Wide zero and span adjustments

• Removable, screw-type, terminal blocks

• Compact metal housing

\
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Auxiliary Powered, Isolated, Signal Conditioners

Page 2 Subject to technical alterations without notice • Printed in Australia • 7940015644 • 02/2009

Technical Data

Output

Type Switch selectable analogue current and voltage

Current ranges 0-20mA into 0-1KΩ load

4-20mA into 0-1KΩ load

Note: see also high output drive capability (/HSO) option

Voltage ranges True voltage source up to maximum current of 20mA

0-5Vdc

0-10Vdc

1-5Vdc

-10V to +10V (see BP option)

Ripple less than 20mV P/P at maximum load & span

Power Supply

Type AC or DC powered

AC 110Vac (100-132Vac) at 47-63Hz or

240Vac (200-264Vac) at 47-63Hz

DC 24Vdc (20 to 28Vdc)

Custom Power Supply Voltages See /CPS option below

Power Usage AC 3VA or 3W at 24Vdc

Adjustments

Type 20-turn potentiometers

Span ±25% of nominal span

Zero ±25% of nominal span

General

Accuracy Typically ±0.1% of span

Linearity Typically ±0.1% of span

Repeatability ±0.05% of span

Temperature drift Typically 0.02% span/°C

Long term drift 0.1% per 10,000 hours

Response time 200 mS for 10-90% output change

Insulation Co-ordination

Ports Input / Output / Case

Rated Insulation Voltage 300Veff

Overvoltage Category III

Impulse Withstand 4kV (1.2 / 50)

Isolation 2 kV (between ports)

Environmental Conditions

Operating temperature 0 to 60 °C

Storage temperature –25 to +70 °C

Pollution Degree 2

Relative humidity 10–90% (non–condensing)

Housing

Type Anodised Aluminium Enclosure with protective earth

Weight 0.45Kg

Options

CPS/[Voltage Required] Custom Power Supply 48Vdc, 90-270Vac or 90-300Vdc (Specify required voltage)

HOD High Output Drive capability 1500Ω for current outputs - 24Vdc powered versions only

BP Bipolar outputs -10V to +10V

Approvals Mark Standard

FTX Series \ E256486 CAN/CSA C22.2 No. 1010.1:92

UL61010-1: 2004

 FTX Series

The FTX Series of transmitters can be 

manufactured to accept almost any industrial 

input and convert the measurement to 

a standard industrial current or voltage 

output.

 Three port isolation is standard: eliminating 

ground loops and ensuring the FTX will work 

with any receiving device that can accept a 

sourced output. 

The input is set up by means of a “personality 

card” which conditions the input and 

converts it to a linear smoothed isolated 

output.

The output can drive 20mA into any load 

from 0-1000 ohms and has a true voltage 

sourcing capability even into loads as low as 

1000 ohms.

The output type and range are set by user 

adjustable DIP switches. A whole host of 

special output ranges have been developed 

over time including bipolar voltage and 

current outputs.

General connection diagram

For input connections see each separate model

Input

PS

Out

14

13

10 11

Earthing is via a stud on
the lower side of the case

N(-) L(+)

1
2
3
4
5
6

Dimension drawing

TOP VIEW

RIGHT HAND SIDE VIEW

96 mm

46 mm

Effective depth :

125mm (G - Rail 32mm +/- 0.3, DIN 46277-1, EN 50035)
120mm (Top Hat 35mm +/- 0.3, DIN 46277-3, EN 50022) 

To surface (including rail/mounting plate)

Switch Selection

Output
Switch bit C/V

Link
1 2 3 4 5 6 7 8

0-20mA C C C O C O C O C

4-20mA O C O O C O C O C

0-5V C C C C O C O O V

1-5V O C O C O C O O V

0-10V C O C C O C O O V

2-10V O O O C O C O O V

For switch settings C=Closed/On & O=Open/Off

\
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Auxiliary Powered, Isolated, Signal Conditioners DC Current/Voltage inputs

FTXDMA DC milliamps

• For DC milliamp signals

• Low input impedance

• Accepts bipolar inputs

FTXDMV DC millivolts

• For DC millivolt signals

• High input impedance

• Accepts bipolar inputs

FTXDCV DC voltage

• For DC voltage signals

• High input impedance

• Accepts bipolar inputs

Current source

Input

PS

Out

14

13

10 11

Earthing is via a stud on
the lower side of the case

N(-) L(+)

4

5 or 6

mA

Input

PS

Out

14

13

10 11

Earthing is via a stud on
the lower side of the case

N(-) L(+)

4

6

mV

Voltage Source

Input

PS

Out

14

13

10 11

Earthing is via a stud on
the lower side of the case

N(-) L(+)

4

6

V

Voltage Source

Technical Data

Inputs

Input Type DC milliamps DC millivolts (< 500mV) DC voltage (>500mV)

Standard ranges 0-1mA into 100Ω

1-5mA into 22Ω

0-10mA into 10Ω

0-50mA into 10Ω

4-12mA into 10Ω

12-20mA into 10Ω

0-20mA into 10Ω

4-20mA into 10Ω

-20 to +20mA into 10Ω

Note: other ranges are available on 

request.

As ordered 0-1V into 10MΩ

0-5V into 500KΩ

0-10V into 1MΩ

0-20V into 2MΩ

1-5V into 500KΩ

2-10V into 1MΩ

-10V to +10V into 2MΩ

Note: other ranges are available on request

Input Impedance From 10Ω (see above) 10 MΩ Up to 2MΩ (see above)

Input span range 20μA to 500mA 2 to 100mVdc (see also LS option) 0.1 to 300Vdc

Input offset range 0-500% of  span (see HO option) 0-500% of span (see HO option) 0-500% of span (see HO option)

Options

HO High Offset For zero value > span For zero value > span For zero value > span

LS Low Span For spans from 2mV to 8mV

HV High voltage option For spans > 60V

Ordering Information

Specify as Type Cat. No. Type Cat. No. Type Cat. No.

(Model Input/Output/Supply) (Model Input/Output/Supply) (Model Input/Output/Supply)

Where FTXDMA 4-20mA

/0-10Vdc/24Vdc

7940011588 FTXDMV 0-50mV

/4-20mA/24Vdc

7940011965 FTXDCV 0-10V

/4-20mA/24Vdc

7940014960

FTXDMA 4-20mA

/4-20mA/24Vdc

7940011716 FTXDCV 0-5V

/4-20mA/24Vdc

7940014327

Note: For other ranges please specify 

FTXDMA 1/2/3 where:

1 = Input current range

2 = Output Signal

3 = Power Supply Voltage

Note: For other ranges please specify 

FTXDMV 1/2/3 where:

1 = Input current range

2 = Output Signal

3 = Power Supply Voltage

Note: For other ranges please specify 

FTXDCV 1/2/3 where:

1 = Input current range

2 = Output Signal

3 = Power Supply Voltage

\\\
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2

The ZA Series of transient voltage surge suppressors are radial-lead
varistors (MOVs) designed for use in the protection of low and medium-
voltage circuits and systems. Typical applications include motor control,
telecom, automotive systems, solenoid, and power supply circuits to
protect circuit board components and maintain data integrity.

These devices are available in five model sizes: 5mm, 7mm, 10mm,
14mm and 20mm, and feature a wide VDC voltage range of 5.5V to 615V.

See ZA Series Device Ratings and Specifications table for part number
and brand information.

• Lead-free and RoHS compliant option available. Please see the
device and ratings specifications table for more information.

• Wide Operating Voltage Range VM(AC)RMS . . . . . . . . . .4V to 460V

• DC Voltage Ratings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5.5V to 615V

• No Derating Up to 85oC Ambient

• 5 Model Sizes Available . . . . . 5, 7, 10, 14, and 20mm

• Radial-Lead Package for Hard-Wired or Printed Circuit
Board Designs

• Available in Tape and Reel or Bulk Pack

• Standard Lead Form Options

Recognized under the components program of Underwriters Laboratories.
CECC and VDE certified.

UL E135010, UL E75961, VDE 116895E, CECC
42201.

Recognized under the components program of Underwriters Laboratories.
CECC and VDE certified.

UL E135010, UL E75961 (selected parts recog-
nized), VDE 116895E, CECC 42201-006.

®

VD E
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ZA Varistor Series
Absolute Maximum Ratings For ratings of individual members of a series, see Device Ratings and Specifications chart.
Continuous:

Steady State Applied Voltage:
AC Voltage Range (VM(AC)RMS) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 to 460 V
DC Voltage Range (VM(DC)) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 to 615 V

Transient:
Peak Pulse Current (ITM)
For 8/20μs Current Wave (See Figure 2). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 to 6500 A
Single Pulse Energy Range (Note 1)
For 10/1000μs Current Wave (WTM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.1 to 52 J

Operating Ambient Temperature Range (TA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55 to85 oC
Storage Temperature Range (TSTG) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -55 to125 oC
Temperature Coefficient ( V) of Clamping Voltage (VC) at Specified Test Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . <0.01 %/oC
Hi-Pot Encapsulation (Isolation Voltage Capability) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2500 V

(Dielectric must withstand indicated DC voltage for one minute per MIL-STD 202, Method 301)
Insulation Resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1000 M

Device Ratings and Specifications (Note 1)

ZA SERIES UNITS
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ZA Varistor Series
Device Ratings and Specifications (Note 1) (Continued)
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ZA Varistor Series
Device Ratings and Specifications (Note1) (Continued)
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ZA Varistor Series

Should transients occur in rapid succession, the average power dissipation
required is simply the energy (watt-seconds) per pulse times the number
of pulses per second. The power so developed must be within the
specifications shown on the Device Ratings and Specifications table for
the specific device. Furthermore, the operating values need to be derated
at high temperatures as shown in Figure 1. Because varistors can only
dissipate a relatively small amount of average power they are, therefore,
not suitable for repetitive applications that involve substantial amounts of
average power dissipation.
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ZA Varistor Series
(Continued)
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ZA Varistor Series
(Continued)
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ZA Varistor Series
(Continued)
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ZA Varistor Series
(Continued)
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ZA Varistor Series

NOTE: If pulse ratings are exceeded, a shift of VN(DC)(at specified current) of more then ±10% could result. This type of shift, which normally results in a decrease of VN(DC),
may result in the device not meeting the original published specifications, but does not prevent the device from continuing to function, and to provide ample protection.

(Continued)
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Pressure measurement

Process pressure/Hydrostatic

VEGAWELL 52

Product Information
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Take note of safety instructions for Ex applications

Please note theEx specific safety informationwhich you can find on our homepagewww.vega.com\services\downloads and

which comes with every instrument. In hazardous areas you should take note of the appropriate regulations, conformity and

type approval certificates of the sensors and power supply units. The sensors must only be operated on intrinsically safe

circuits. The permissible electrical values are stated in the certificate.
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1 Description of the measuring principle

Measuring principle

VEGAWELL 52 pressure transmitters work according to the hy-

drostatic measuring principle, which functions independently of

the dielectric properties of the product and is not influenced by

foam generation.

The sensor element ofVEGAWELL52 is the dry ceramic-capaci-

tive CERTEC
® measuring cell in two sizes. Base element and

diaphragm consist of high purity sapphire-ceramic®.

Thehydrostaticpressureof theproductcausesvia thediaphragm

a capacitance change in the measuring cell. This capacitance

change is converted into an appropriate output signal.

16
 μ

m 1

2

3

Fig. 1: Configuration of the CERTEC
® measuring cell with VEGAWELL 52

1 Diaphragm

2 Soldered glass bond

3 Base element

The advantages of the CERTEC
® measuring cell are:

l Very high overload resistance

l No hysteresis

l Excellent long-term stability

l Completely front flush installation

l Good corrosion resistance

l Very high abrasion resistance

Wide application range

VEGAWELL 52 is suitable for level measurement in deep wells

and ballast tanks as well as for gauge measurement in open

flumes. Typicalmedia are drinkingwater andwaste water as well

as water containing abrasive substances. All signal outputs are

available in 4 … 20mA and 4 … 20mA/HART - Pt 100.

In the 4 … 20 mA/HART - Pt 100 version, a temperature sensor

Pt 100 in four-wire technology is integrated in the transducer.

Power supply or processing are carried out via an external tem-

perature transducer.

Description of the measuring principle

Process pressure/Hydrostatic – Pressure measurement 3
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2 Type overview

VEGAWELL 52

Measuring cell: CERTEC
®

Media: drinking water and waste water

Process fitting: Straining clamp, screw connection, thread

Material process fitting:

316L

Material, suspension cable: PE, PUR, FEP

Material transmitter:

316L, 1.4462 (Duplex), each also with PE coating, PVDF, Titanium

Diameter transmitter:

depending on material and version at least 22 mm

Measuring range: 0 … 0.1 bar up to 0 … 25 bar

Process temperature: -20 … +80 °C (-4 … +176 °F)

Deviation: < 0.2 %, < 0.1%

Signal output: 4 … 20mA, 4 … 20 mA/HART

Operation: depending on the version via PACTware/PC

Type overview

4 Process pressure/Hydrostatic – Pressure measurement
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3 Mounting instructions

Mounting position

The following illustration shows a mounting example for VEGA-

WELL 52. The VEGA price list contains suitable mounting brack-

ets under the section Accessories. With these parts, standard

mounting arrangements can be realised quickly and reliably.

Fig. 3: VEGAWELL 52 in a pump shaft with VEGABOX 02

VEGAWELL 52must be mounted in a calm area or in a suitable

protective tube. This avoids lateral movements of the transmitter

and the resulting corruption of measurement data.

Note:
As an alternative to fixing the transmitter, the use of a

measuring instrumentholder fromVEGA's lineofmount-

ing accessories is recommended.

Beside the connection and suspension cables, the suspension

cable also contains a capillary for atmosphericpressure compen-

sation. All versions can be shortened on site.

With VEGAWELL 52, the electronics is completely integrated in

the transmitter. The cable end can be lead directly to a dry con-

nectioncompartment.Pressure compensation is then carried out

via the filter element of the capillaries.

Note:
The pressure compensation housing VEGABOX 02 is

recommended for connectingVEGAWELL 52.

It contains a high-quality ventilation filter and terminals. A protec-

tive cover is optionally available for use outdoors.

Mounting versions

The following illustrations show the different mounting versions

depending on the instrument type.

Mounting with straining clamp

2

3

1

Fig. 5: Straining clamp

1 Suspension cable

2 Suspension opening

3 Clamping jaws

Mounting with screw connection

1

2

3

4

5

6

Fig. 6: Screw connection

1 Suspension cable

2 Seal screw

3 Cone bushing

4 Seal cone

5 Screw connection

6 Seal

Mounting instructions

Process pressure/Hydrostatic – Pressure measurement 5
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Mounting with housing and thread

2

3

1

Fig. 7: Housing with threadG1½ A

1 Housing

2 Seal

3 Thread

Mounting instructions

6 Process pressure/Hydrostatic – Pressure measurement
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4 Electrical connection

4.1 General requirements

The supply voltage range can differ depending on the instrument

version. You can find exact specifications in chapter "Technical

data".

The national installation standards as well as the valid safety

regulations and accident prevention rules must be observed.

In hazardous areas you should take note of the appro-

priate regulations, conformity and type approval certifi-

cates of the sensors and power supply units.

4.2 Power supply

Supply voltage and current signal are carried on the same two-

wirecable.The requirementson thepowersupplyarespecified in

chapter "Technical data".

The VEGA power supply units VEGATRENN 149AEx, VEGAS-

TAB 690, VEGADIS 371 as well as VEGAMET signal condition-

ing instruments are suitable for power supply.When one of these

instruments is used, a reliable separation of the supply circuits

from the mains circuits according to DIN VDE 0106 part 101 is

ensured.

4.3 Connection cable

In general

Anouterdiameterof5…9mmensures theseal effectof thecable

entry. If electromagnetic interference is expected, screened ca-

ble should be used for the signal lines.

The sensors are connected with standard two-wire cable without

screen.

In Ex applications, the corresponding installation regu-

lations must be noted for the connection cable.

4.4 Cable screening and grounding

If screened cable is necessary, the cable screen must be con-

nected on both ends to ground potential. If potential equalisation

currents are expected, the connection on the evaluation side

must be made via a ceramic capacitor (e.g. 1 nF, 1500 V).

4.5 Wiring plan VEGAWELL 52 - 4… 20mA

Direct connection

4

1

2

2

3

Fig. 8: Wire assignment, suspension cable

1 blue (-): to power supply or to the processing system

2 brown (+): to power supply or to the processing system

3 Shielding

4 Breather capillaries with filter element

Connection via VEGABOX 02

1

2

–
+1

2
3

4
5

6

1
2

3
4

5
6

Fig. 9: Terminal assignment VEGABOX 02

1 To power supply or the processing system

2 Shielding
1)

Connection via housing

1
2

4

5

3

6

1

2

Fig. 10: Terminal assignment of the housing

1 To power supply or the processing system

2 Shielding
2)

Electrical connection

Process pressure/Hydrostatic – Pressure measurement 7

1)
Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
2)

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.3
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4.6 Wiring plan VEGAWELL 52 - 4 … 20 mA/

HART - Pt 100

Direct connection

1

8

2
3
4
5
6
7

Fig. 11: Wire assignment, connection cable

1 blue (-): to power supply or to the processing system

2 Brown (+): to power supply or to the processing system

3 White: for processing of the integrated Pt 100 (power supply)

4 Yellow: for processing of the integrated Pt 100 (measurement)

5 Red: for processing of the integrated Pt 100 (measurement)

6 Black: for processing of the integrated Pt 100 (power supply)

7 Shielding

8 Breather capillaries with filter element

Connection via VEGABOX 02

1

2

1

3

–
+1

2
3

4
5

6

1
2

3
4

5
6

Fig. 12: Terminal assignmentVEGABOX 02

1 To power supply or the processing system (signal pressure transmitter)

2 To power supply or the processing system (connectioncables resistance ther-

mometer Pt 100)

3 Shielding
3)

Connection via VEGABOX 02 with integrated temperature

sensor

1
2

3
4

-

-
+

m
A

+

1
2

1
2

1

2

3

–

–

+

+

Fig. 13: Terminal assignmentVEGABOX 02

1 To power supply or the processing system (signal pressure transmitter)

2 For voltage supply or to processing system (resistance thermometer Pt 100)

3 Shielding
4)

Connection via housing

1
2

4

5

3

6

1

3

2

Fig. 14: Terminal assignment of the housing

1 To power supply or the processing system (signal pressure transmitter)

2 For voltage supply or to processing system (resistance thermometer Pt 100)

3 Shielding
5)

Electrical connection

8 Process pressure/Hydrostatic – Pressure measurement

3)
Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
4)

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
5)

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
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5 Operation

5.1 Overview

VEGAWELL 52 4… 20mA

VEGAWELL 52 - 4 … 20mA has no adjustment options.

VEGAWELL 52 4… 20mA/HART - Pt 100

l Adjustment software according to FDT/DTM standard, e.g.

PACTware and PC

l HART handheld

5.2 Adjustment with PACTware

Connecting the PC to the signal cable

1

5

2

3

4

Fig. 15: Connection of the PC to VEGABOX 02 or communication resistor

1 PC with PACTware

2 RS232 interface (with VEGACONNECT 3), USB interface (with VEGA-

CONNECT 4)

3 VEGACONNECT 3 or 4

4 Communication resistor 250Ω

5 Power supply unit

Necessary components:

l VEGAWELL 52

l PC with PACTware and suitable VEGA DTM

l VEGACONNECTwith HART adapter cable

l HART resistor approx. 250 Ω

l Power supply unit

Note:
With power supply units with integrated HART resist-

ance (internal resistance approx. 250 Ω), an additional

external resistance is not necessary (e.g.VEGATRENN

149A, VEGAMET 381/624/625, VEGASCAN 693). In

such cases, VEGACONNECT can be connected paral-

lel to the 4 … 20mA cable.

Operation

Process pressure/Hydrostatic – Pressure measurement 9
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6 Technical data

Materials and weights

Materials, wetted parts

- Transmitter 316L, 316L with PE coating, 1.4462 (Duplex), 1.4462 with PE coating,

PVDF, Titanium

- Diaphragm sapphire ceramic® (99.9 % oxide ceramic)

- Measuring cell seal FKM (VP2/A) - FDA and KTW approved, FFKM (Perlast G75S), EPDM

(A+P 75.5/KW75F)

- Suspension cable PE (FDA and KTW-approved), FEP, PUR

- Cable gland on the transmitter 316L

- Process fitting 316L

- Straining clamp 1.4301

- Unassembled screw connection 316L, PVDF

- Threaded connection on the housing 316L

Materials, non-wetted parts

- Housing plastic PBT (Polyester), 316L

Weight approx.

- Basic weight 0.8 kg (1.764 lbs)

- Suspension cable 0.1 kg/m (0.07 lbs/ft)

- Straining clamp 0.2 kg (0.441 lbs)

- Screw connection 0.4 kg (0.882 lbs)

- Plastic housing 0.8 kg (1.764 lbs)

- Stainless steel housing 1.6 kg (3.528 lbs)

Input variable

Measured value Level

Measuring range see product code

Recommended max. turn down 10 : 1

Output variable

4… 20mA

Output signal 4 … 20mA

Signal resolution 2 µA

Failure signal < 3.6 mA

Max. output current 22mA

Run-up time 2 s

Step response time 100ms (ti: 0 s, 0 … 63%)

Fulfilled NAMUR recommendations NE 43

4… 20mA/HART - Pt 100

Output signal 4 … 20mA/HART

Signal resolution 2 µA

Failure signal < 3.6 mA; 20.5 mA; 22 mA; unchanged (adjustable via PACTware)

Max. output current 22mA

Run-up time 15 s

Step response time 200ms (ti: 0 s, 0 … 63%)

Fulfilled NAMUR recommendations NE 43

Additional output parameter - temperature

integrated resistance thermometer Pt 100 according to DIN EN 60751

Range -50 … +100 °C (-58 … +212 °F)

Resolution 1 °K

Deviation for 4… 20mA version6)

Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.

Deviation with version < 0.2 %

- Turn down 1 : 1 up to 5 : 1 < 0.2 %

- Turn down > 10 : 1 < 0.04 % x TD

Technical data

10 Process pressure/Hydrostatic – Pressure measurement

6)
Determined according to the limit point method according to IEC 60770, incl. non-linearity, hysteresis and non-repeatability.
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Deviation with version < 0.1 %

- Turn down 1 : 1 up to 5 : 1 < 0.1 %

- Turn down > 10 : 1 < 0.02 % x TD

Deviation for version 4… 20mA/HART - Pt 1007)

Applies to digitalHART interface as well as to analogue current output 4 … 20mA.Specifications refer to the set span. Turn down (TD) is the

relation nominal measuring range/set span.

Deviation with version < 0.2 %

- Turn down 1 : 1 up to 5 : 1 < 0.2 %

- Turn down > 10 : 1 < 0.04 % x TD

Deviation with version < 0.1 %

- Turn down 1 : 1 up to 5 : 1 < 0.1 %

- Turn down > 10 : 1 < 0.02 % x TD

Influence of the product or ambient temperature

Applies to digitalHART interface as well as to analogue current output 4 … 20mA.Specifications refer to the set span. Turn down (TD) is the

relation nominal measuring range/set span.

Average temperature coefficient of the zero signal

In the compensated temperature range of 0 … +80 °C (+32 … +176 °F), reference temperature 20 °C (68 °F).

Average temperature coefficient of the zero signal

- Turn down 1 : 1 < 0.05 %/10 K

- Turn down 1 : 1 up to 5 : 1 < 0.1 %/10 K

- Turn down > 10 : 1 < 0.15 %/10 K

Outside the compensated temperature range

Average temperature coefficient of the zero signal

- Turn down 1 : 1 typ. < 0.05%/10 K

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1)

Applies to digitalHART interface as well as to analogue current output 4 … 20mA.Specifications refer to the set span. Turn down (TD) is the

relation nominal measuring range/set span.

Long-term drift of the zero signal < (0.1 % x TD)/year

Ambient conditions

Ambient temperature

- Connection cable PE -40 … +60 °C (-40 … +140 °F)

- Connection cable PUR, FEP -40 … +85 °C (-40 … +185 °F)

Storage and transport temperature -20 … +80 °C (-4 … +176 °F)

Process conditions

Process pressure

Max. process pressure, transmitter
8)

- Measuring range 0.1 bar (1.45 psig) 15 bar (218 psig)

- Measuring range 0.2 bar (2.9 psig) 20 bar (290 psig)

- Measuring range ≤ 0.4 bar (5.8 psig) 25 bar (363 psig)

Pressure stage, process fitting

- Unassembled screw connection 316L: PN 3, PVDF: unpressurized

- Thread on the housing PN 3

Product temperature, depending on the version

Technical data

Process pressure/Hydrostatic – Pressure measurement 11

7)
Determined according to the limit point method according to IEC 60770, incl. non-linearity, hysteresis and non-repeatability.

8)
Limited by the overpressure resistance of the measuring cell.3
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Suspension cable Transmitter Product temperature

PE All -20 … +60 °C (-4 … +140 °F)

PUR All -20 … +80 °C (-4 … +176 °F)

PUR PE coating -20 … +60 °C (-4 … +140 °F)

FEP All -20 … +80 °C (-4 … +176 °F)

FEP PE coating -20 … +60 °C (-4 … +140 °F)

Vibration resistance mechanical vibrations with 4 g and 5 … 100 Hz
9)

Electromechanical data

Suspension cable

- Configuration six wires, one suspension cable, one breather capillary, screen braiding,

foil, mantle

- Tensile strength ≥ 1200 N (270 pound force)

- Max. length 1000m (3280 ft)

- Min. bending radius 25mm (with 25 °C/77 °F)

- Diameter approx. 8mm (0.315 in)

- colour (non-Ex/Ex) - PE black/blue

- colour (non-Ex/Ex) - PUR, FEP blue/blue

Cable entry housing or VEGABOX 02 1 x cable glandM20 x 1.5 (cable: ø 5… 9mm), 1 x blind stopperM20 x 1.5

Screw terminals for wire cross section 1.5mm² (AWG 16), screen up to 4mm² (AWG 12)

Supply voltage - 4… 20mA

Operating voltage 8 … 36 V DC

Permissible residual ripple

- < 100 Hz Uss < 1 V

- 100 Hz … 10 kHz Uss < 10mV

Load see diagram

1272

955
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300

12 1816148 10 20 22 24 26 28 29 30 32 34 36

Ω 

V 

2

1

Fig. 16: Voltage diagram

1 Voltage limit

2 Operating voltage

Supply voltage - 4… 20mA/HART - Pt 100

Operating voltage 9.6 … 36 V DC

Permissible residual ripple

- < 100 Hz Uss < 1 V

- 100 Hz … 10 kHz Uss < 10mV

Load see diagram

Technical data

12 Process pressure/Hydrostatic – Pressure measurement

9)
Tested according to the regulations of German Lloyd, GL directive 2.
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Fig. 17: Voltage diagram

1 HART load

2 Voltage limit

3 Operating voltage

Electrical protective measures

Protection

- Transmitter IP 68 (30 bar)

- Housing IP 66/IP 67

- VEGABOX 02 IP 65

Overvoltage category III

Protection class III

Existing approvals or approvals applied for

Gas explosion protection e.g. according to ATEX and IEC

Fire-damp protection e.g. according to ATEX

Overfill protection e.g. according toWHG

Ship approval e.g. according to GL, LRS, ABS, RINA

The available approvals can be selected via the configurator on www.vega.com.

Depending on the version, instrumentswith approvals can have different technical data. For these instruments, please note the corresponding

approval documents. They can be downloaded in the download section on www.vega.com.

CE conformity

EMC (2004/108/EG) EN 61326-1: 2006

LVD (2006/95/EG) EN 61010-1: 2001

Environmental instructions

VEGA environment management system certified according to DIN EN ISO 14001

You can find detailed information under www.vega.com.

Technical data

Process pressure/Hydrostatic – Pressure measurement 13
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7 Dimensions

VEGAWELL 52 - suspension cable 1
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Fig. 18: VEGAWELL 52 - suspension cable

1 TransmitterDuplex, with straining clamp

2 TransmitterDuplex for deepwells,with unassembledscrew connectionG1½A

(1½ NPT) and closing cap

3 TransmitterDuplex, with PE coating

4 Transmitter with screwed connection of PVDF

5 TransmitterTitanium/Titaniumwithglass leadthrough,with threadG1A (1NPT)

and plastic housing

VEGAWELL 52 - suspension cable 2
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Fig. 20: VEGAWELL 52 - suspension cable

1 Transmitter 316L, with straining clamp

2 Transmitter Titanium, with unassembled screw connectionG1 A (1 NPT)

VEGAWELL 52 - threaded fitting
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Fig. 22: VEGAWELL 52 - thread

1 Threaded fittingG½ innerG¼

2 Threaded fittingG1

Dimensions

14 Process pressure/Hydrostatic – Pressure measurement
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8 Product code

VEGAWELL 52

Approval
XX without

XM Ship approval

AX ATEX II 2G EEx ia IIC T6

AM ATEX II 2G EEx ia IIC T6 + Ship approval

AI IEC Ex ia IIC T6

Fastening / Material
X4 without

A4 Straining clamp / 1.4301(304)

GA Threaded fitting, unassembled G1½A PN3 / 316L

NP Threaded fitting, unassembled G1½A PN0,2 / PVDF

GC Threaded fitting, unassembled G1A PN3 / 316L

GK Thread G1½A PN3 / 316L with plastic housing

GV Thread G1½A PN3 / 316L w.hous. StSt (precision casting)

Version / Process temperature
A Suspension cable PE / -20...60°C

D Suspension cable PUR / -20...80°C

B Suspension cable FEP / -20...80°C 

Length
K 6 m suspension cable PE 

L 12 m suspension cable PE

M 27 m suspension cable PE

T individually selectable length (PE/PUR/FEP)

Transmitter material / Diameter
D Duplex 1.4462 / 32mm

V 316L / 22mm

K Duplex 1.4462 with PE coating / 35mm 

P PVDF / 44 mm

Seal measuring cell
1 FKM (VP2/A)

3 EPDM (A+P 75.5/KW75F)

P FFKM (Perlast G75S)

Measuring range
A rel. / 0...0.1 bar (0...10 kPa) 

B rel. / 0...0.2 bar (0...20 kPa)

C rel. / 0...0.4 bar (0...40 kPa)

D rel. / 0...1 bar (0...100 kPa)

E rel. / 0...2.5 bar (0...250 kPa)

F rel. / 0...5 bar (0...500 kPa) 

G rel. / 0...10 bar (0...1000 kPa)

2 abs. 0...2.5 bar (0...250kPa)

3 abs. 0...5.0 bar (0...500kPa)

Electronics
C 4...20mA

D 4...20mA/HART® + PT100 4-wire 

Deviation in characteristic
1 0.20

2 0.10

Transmitter options
X without

V for deep wells 

WL52.

Product code

Process pressure/Hydrostatic – Pressure measurement 15
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Safety instructions
VEGADIS DIS62.C****X/S*
BVS 10 ATEX E 017 X

II (1) 2G Ex ia [ia Ga] IIC T4/T5/T6 Gb

0044

36663
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EG-Konformitätserklärung 4

EC declaration of conformity 4

Déclaration CE de conformité 4

1 Area of applicability 5

2 General 5

2.1 Category 2G instruments 5

3 Technical data 5

3.1 Electrical data 5

4 Application conditions 6

5 Protection against static electricity 6

6 Material resistance 6

Please note:

These safety instructions are part of the documentation:

l 36469 - VEGADIS 62
l 37757 - EC type approval certificate BVS 10 ATEX E 017 X

2 VEGADIS DIS62.C****X/S*
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DE
Sicherheitshinweise für den Einsatz in explosionsgefährdeten Bereichen, verfügbar in den
Sprachen deutsch, englisch, französisch und spanisch.

EN
Safety instructions for the use in hazardous areas are available in German, English, French
and Spanish language.

FR
Consignes de sécurité pour l'utilisation en atmosphère explosible, disponibles dans les
langues allemande, anglaise, française et espagnole.

ES
Instrucciones de seguridad para el empleo en áreas con riesgo de explosión, disponible en
los siguientes idiomas alemán, ingles, francés y español.

CZ
Pokud nastanou potíže při čtení bezpečnostních upozornění v otištěných jazycích,
poskytneme. Vám na základě žádosti k dispozici kopii v jazyce Vaší země.

DA
Hvis De har svært ved at forstå sikkerhedsforskrifterne på de trykte sprog, kan. De få en kopi
på Deres sprog, hvis De ønsker det.

EL
Εάν δυσκολεύεστε να διαβάσετε τις υποδείξεις ασφαλείας στις γλώσσες που ήδη έχουν
τυπωθεί, τότε σε περίπτωση ζήτησης μπορούμε να θέσουμε στη διάθεσή σας ένα
αντίγραφο αυτών στη γλώσσα της χώρας σας.

ET
Kui teil on raskusi trükitud keeltes ohutusnõuete lugemisega, siis saadame me teie
järelepärimise peale nende koopia teie riigi keeles.

FI
Laitteen mukana on erikielisiä turvallisuusohjeita. Voit tilata meiltä äidinkieliset turvallisuu-
sohjeet, jos et selviä mukana olevilla kielillä.

HU
Ha a biztonági előírásokat a kinyomtatott nyelveken nem tudja megfelelően elolvasni, akkor
lépjen velünk kapcsolatba: azonnal a rendelkezésére bocsátunk egy példányt az Ön
országában használt nyelven.

IT
Se le Normative di sicurezza sono stampate in una lingua di difficile comprensione, potete
richiederne una copia nella lingua del vostro paese.

LT
Jei Jums sunku suprasti saugos nuorodų tekstą pateiktomis kalbomis, kreipkitės į mus ir mes
Jums duosime kopiją Jūsų šalies kalba.

LV
Ja Jums ir problēmas drošības noteikumus lasīt nodrukātajās valodās, tad mēs Jums
sniegsim pēc pieprasījuma kopiju Jūsu valsts valodā.

MT
F’kaz li jkollok xi diffikulta` biex tifhem listruzzjonijiet ta’ sigurta`kif ipprovduti, infurmana u ahna
nibghatulek kopja billingwa tieghek.

NL
Als u moeilijkheden mocht hebben met het lezen van de veiligheidsinstructies in de
afgedrukte talen, sturen wij u op aanvraag graag een kopie toe in uw eigen taal.

PL
W przypadku trudności odczytania przepisów bezpieczeństwa pracy w wydrukowanych
językach, chętnie udostępnimy Państwu kopię w języku obowiązującym w danym kraju.

PT
Caso tenha dificuldade de ler as instruções de segurança no idioma, no elas foram
impressas, poderá solicitar junto a nós uma cópia em seu idioma.

SK
Pokiaľ nastanú problémy pri čítaní bezpečnostných pokynov vo vydaných jazykoch,
poskytneme Vám na základe žiadosti k dispozícii kópiu v jazyku Vašej krajiny.

SL
Kadar se pojavijo težave pri branju varnostnih navodil v izdanih jezikih, vam bomo na osnovi
zahtevka dali na razpolago kopijo v jeziku vaše države.

SV
Om du har problem att läsa säkerhetsanvisningarnapå de här tryckta språken, ställer vi gärna
på begäran en kopia på ditt språk till förfogande.

VEGADIS DIS62.C****X/S* 3
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EG-Konformitätserklärung
EC declaration of conformity
Déclaration CE de conformité

VEGA Grieshaber KG
Am Hohenstein 113
77761 Schiltach
Deutschland

erklärt in alleiniger Verantwortung, dass das Produkt
declare under our sole responsibility that our product
déclare sous sa seule responsabilité que le produit

VEGADIS DIS62.C****X/S*

auf das sich diese Erklärung bezieht, mit den folgenden Normen übereinstimmt
to which this declaration relates is in conformity with the following standards

auquel se réfère cette déclaration est conforme aux normes

EN 60079-0: 2009
EN 60079-11: 2007
EN 60079-26: 2007

EN 61326-1: 2006 emission: Class B, susceptibility: Industrial
area

gemäß den Bestimmungen der Richtlinien
following the provision of Directives

conformément aux dispositions des Directives

94/9/EG
2004/108/EG

EG type approval certificate Nummer BVS 10 ATEX E 017 X

EC-Type Examiniation Certificate Number
Numéro du certificat d'examen CE de type

Benannte Stelle/Kennnummer TÜV Nord Cert./0044
Notified Body/Itdentification number
Organisme notifié/Numéro d'identification

Schiltach, 11.05.10

ppa. J. Fehrenbach
Entwicklungsleitung
Development Management
Directeur du service recherche et développement

i.V. Frühauf
Leiter Zertifizierung
Certification Manager
Directeur du service de certification

4 VEGADIS DIS62.C****X/S*
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1 Area of applicability

These safety instructions apply to the "VEGADIS DIS62.C****X/S*" indication and adjustment unit

according to the EC type approval certificate BVS 10 ATEX E 017 X (certification number on the type

label).

2 General

The VEGADIS DIS62.C****X/S* is used for separate scaling and visualization of measured values.

The VEGADIS DIS62.C****X/S* is suitable for applications in hazardous atmospheres of all

combustible materials of explosion group IIA, IIB and IIC, for applications requiring instruments of

category 2G. The atmospheres can also be combustible gases, mists or vapours.

If the VEGADIS DIS62.C****X/S* are installed and operated in hazardous areas, the general Ex

installation regulations EN 60079-14 as well as these safety instructions must be observed.

The operating instructions as well as the applicable, valid Ex mounting regulations and standards for

electrical equipment must be observed.

The installation of explosion-endangered systems must always be carried out by qualified personnel.

2.1 Category 2G instruments

The VEGADIS DIS62.C****X/S* is installed in hazardous areas requiring an instrument of category

2G.

3 Technical data

3.1 Electrical data

VEGADIS DIS62.C****X/S*

Supply and signal circuit

Parameter Connection power supply

Terminals KL3 (+), KL4 (-)

Connection sensor

Terminals KL1 (+), KL2 (-)

Standard Alternatively Standard Alternatively

Voltage Ui (DC) 29 V 27.5 V 26 V N/A N/A

Current intensity Ii 100 mA 115 mA 131 mA N/A N/A

Power Pi 680 mW 680 mW N/A N/A

Inner effective capacitance Ci 12 nF N/A N/A

Inner effective inductance Li 2.2 µH N/A N/A

Voltage U0 (DC) N/A 29 V 27.5 V 26 V

Current intensity I0 N/A 100 mA 115 mA 131 mA

Power P0 N/A 680 mW 680 mW

VEGADIS DIS62.C****X/S* 5
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Max. outer capacitance C0 N/A C0 value, according to the certified,

intrinsically safe power supply re-

duced by:

24 nF with VEGADIS DIS62.C****S*

12 nF with VEGADIS DIS62.C****X*

Max. outer inductance L0 N/A L0 value, according to the certified,

intrinsically safe power supply re-

duced by 2.2 µH

Characteristics curve N/A Identical with the certified, intrinsi-

cally safe power supply

N/A not applicable.

The intrinsically safe circuits are electrically separated from parts which can be grounded.

The indicating component is connected to the 3-pin plug connector ST1.* within the instrument.

4 Application conditions

The max. permissible ambient temperatures depending on the temperature classes are specified in

the following tables.

Temperature class Temperature on the electronics housing

T6 -40 … +55 °C

T5 -40 … +75 °C

T4, T3, T2, T1 -40 … +85 °C

5 Protection against static electricity

The VEGADIS DIS62.C****X/S* housing is provided with a caution label referring to the safety

instructions in case of electrostatic charge during operation.

 

Caution: Plastic parts! Danger of static charge!

l Avoid friction

l No dry cleaning

l Do not mount in areas with flowing, non-conductive products

6 Material resistance

The VEGADIS DIS62.C****X/S* must only be used in media against which the materials of the wetted

parts are sufficiently resistant.

6 VEGADIS DIS62.C****X/S*
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Pressure measurement

Process pressure/Hydrostatic

VEGABAR 51

VEGABAR 52

VEGABAR 53

VEGABAR 54

Product Information
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1 Application, function, configuration

Area of application

VEGABAR series 50 sensors are pressure transmitters with a

deviation in characteristicsof0.2% or0.1% for processpressure

and level measurement. In their construction and level of accu-

racy they are suitable for all standard applications in gases, va-

pours and liquids.The instrumentsare providedwith comprehen-

sive indicating and adjustment options, either on site on the

measurement loop or remote. The electronicsmodules are avail-

able with analogue and digital signal outputs 4 … 20 mA,

4 … 20 mA/HART, Profibus PA and Foundation Fieldbus. This

enables configuration of economical single measurements as

well as connection to DCS and PLC systems.

Special features of VEGABAR 51 are the isolating diaphragmsys-

tem, front-flush process fittings as well as high resistancemateri-

als. It is available with flange as well as hygienic fittings. This

instrument covers mainly applications with highly corrosive and

hot products as well as high pressures.

VEGABAR 52 is equippedwith the dry ceramic CERTEC
®meas-

uring cell. It is provided with small ½" process fittings and is op-

tionally available with <0.1 % deviation characteristics. Typical

applications are pressure measurements in small pipelines with

clean products.

VEGABAR 53 has a metal measuring cell with different sensor

elements. It offers a large selection of front-flush process fittings

with thread or in hygienic versions. It is particularly suitable for

viscous but also corrosive liquids, mainly in the food processing

industry.

VEGABAR 54 with the small CERTEC® and the standard CER-

TEC
® measuring cell is available with front-flush process fittings

from½" as well as various threaded and flange fittings. It is thus

suitable for applications in small pipelines to large vessels. A

suitable fitting is also available for the ball valve fitting PASVE.

An IP68 versionofVEGABAR54 is available for extremelyhumid

areas.1)

VEGABAR52und544…20mA/HART - climatecompensatedare

pressure transmitters for use in the paper and food processing

industries as well as in water/waste water applications under dif-

ficult conditions (cold medium and warm humid environment).

User advantages

l Deviation in characteristics < 0.2% or < 0.1%

l Up to 150-fold overload resistance

l Product temperature up to 400 °C

l Measuring ranges up to 600 bar

l Fulfils DGRL (pressure device directive)

l Functional safety according to IEC 61508-4/61511 up toSIL3

l Exchangeable indicating and adjustment module

l Quick setup via easy menu guidance

l Comprehensive monitoring and diagnostics functions

Measuring principle

The process pressure or hydrostatic pressure causes via the

diaphragm a change in an electrical parameter of the measuring

cell. This change is converted into an appropriate output signal.

Since the instruments are all designed for special application

areas, different sensor elements are used for detecting the pres-

sure.

VEGABAR 51

Thesensor element inVEGABAR51 is theCERTEC®measuring

cell with isolating system and metallic process diaphragm. A

strain gauge element is implemented for measuring ranges over

100 bar.

VEGABAR 52, 54

The sensor element of VEGABAR 52 is the dry ceramic-capaci-

tive CERTEC
® measuring cell. Base element and diaphragm

consist of high purity sapphire-ceramic®.

The CERTEC
® measuring cell is also equipped with a temper-

ature sensor. The temperature value can be displayed via the

optional indicating and adjustment module or processed via the

signal output.

16
 μ

m 1

2

3

Fig. 1: Configuration of the CERTEC
® measuring cell in VEGABAR 52

1 Diaphragm

2 Soldered glass bond

3 Base element

The features of the CERTEC
® measuring cell are:

l Very high overload resistance

l Good corrosion resistance

l Very high abrasion resistance

l No hysteresis

VEGABAR 52, 54 - climate compensated

The sensor element is an encapsulated CERTEC
® absolute

pressure measuring cell with front-flush, abrasion-resistant ce-

ramic diaphragm. The hydrostatic pressure of the medium or

the process pressure causes a capacitance change in themeas-

uring cell via the ceramic diaphragm. This capacitancechange is

converted into an electrical signal, checked against an integrated

reference pressure measurement and outputted as measured

value via the output signal.

VEGABAR 53

In VEGABAR 53, a measuring cell with piezoresistive sensor

element and internal transmission liquid is used for measuring

ranges up to 16 bar. The process diaphragm is made of stainless

steel.

Formeasuring ranges above 25 bar, a dry strain gauge (DMS) on

the back side of the process diaphragm is implemented.

Application, function, configuration

Process pressure/Hydrostatic – Pressure measurement 3

1)
PASVE: Trade name of Satron Instruments Oy.2

9
2
3
4
-E
N

-0
8
1
0
1
3

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 323 of 405



1

4 3

2

Fig. 2: Configuration of the piezoresistive measuring cell in VEGABAR 53

1 Sensor element

2 Base element

3 Diaphragm

4 Silicone oil filling

The features of the piezoresistive measuring cell are:

l Elastomere-free

l Wetted parts of stainless steel

l Low hysteresis

Configuration

VEGABAR series 50 process pressure transmittersare available

in housing protections IP 66/IP 67 and IP 66/IP 68, 1 bar, VEGA-

BAR 54 also in IP 68:

1

2

3

Fig. 3: Example of a VEGABAR 52 with manometer connectionG½ A according to

EN 837 and plastic housing in protection IP 66/IP 67

1 Housing cover with integrated PLICSCOM (optional)

2 Housing with electronics

3 Process fitting with measuring cell

1

2

3

45

Fig. 4: Exampleof aVEGABAR54with aluminiumhousing in protection IP 66/IP 68,

1 bar

1 Housing cover with integrated PLICSCOM (optional)

2 Housing with electronics

3 Process fitting with measuring cell

4 Cable gland

5 Connection cable

1

2

3
5

4

Fig. 5: Example of a VEGABAR 54 with stainless steel housing in protection IP 68

and remote electronics

1 Housing cover with integrated PLICSCOM (optional)

2 Housing with electronics

3 Housing socket

4 Connection cable

5 Process fitting with measuring cell

1.1 Application examples

Reaction vessel

Fig. 6: Level measurement in reaction vessel with VEGABAR 51

VEGABAR 51 can be also used under high temperatures. The

instrument measures the hydrostatic pressure of the liquid col-

umn independent of foam on the product surface. Its advantages

are the high resistance diaphragm materials and the low oil vol-

umeof the isolating diaphragm.Hence the temperature influence

of the isolating diaphragm is kept low.

Drinking water network

Fig. 7: Pressure measurement on the drinking water network with VEGABAR 52

The water pressure in drinking water networks is continuously

monitored. Because pumping stations are often situated in re-

mote areas, there is a great demand for maintenance free, reli-

able measurement technology. The VEGABAR 52 pressure

transmitter meets these requirements. With its robust ceramic

CERTEC
® measuring cell, VEGABAR 52 is the best choice for

monitoring pressure in pipeline systems.

Application, function, configuration

4 Process pressure/Hydrostatic – Pressure measurement
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Chemical pump

Fig. 8: Dry run protection on a chemical pump with VEGABAR 53

TheVEGABAR53pressure transmitterwithpiezoresistivemeas-

uring cell and metal diaphragm is deployed as dry run protection

systemfor chemicalpumps. Its strengthsare thesmall, front-flush

process fitting, also for small tube diameters, as well as the

chemically resistant process diaphragm.

Storage tower

Fig. 9: Level measurement on storage towers with VEGABAR 54

In thepaper industry, thepreparedstock is stored in large storage

towers. Level measurement in the lower section prevents the

agitator from running dry. For this purpose, the VEGABAR 54

pressure transmitter with ball valve fitting is used. The advan-

tages are: front-flush mounting in the ball valve fitting, mounting

and dismounting without emptying the storage tower.

Information:
Continuative documentation such as operating instruc-

tions manuals and SafetyManual (SIL):

l 32455 - VEGABAR 51

l 27507 - VEGABAR 52

l 27513 - VEGABAR 53

l 32640 - VEGABAR 54

l 31637 -SafetyManualVEGABAR50/60 -4…20mA/

HART

Application, function, configuration

Process pressure/Hydrostatic – Pressure measurement 5
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2 Type overview

VEGABAR 51 VEGABAR 52 VEGABAR 52 - climate compensated

Measuring cell: CERTEC
®/DMS CERTEC

®
CERTEC

®

Diaphragm: Metal Ceramic Ceramic

Media: gases, vapours and liquids, also

aggressive ones, at high

temperatures

Gases, vapours and liquids Gases, vapours and liquids

Process fitting: Thread from½", flanges from DN 20,

boltings, isolating diaphragms each

from DN 25

Manometer connectionG½ A or

M20 x 1.5 according to EN 837,

connectionG½ A innerG¼ A, ½ NPT

inner¼ NPT

Manometer connectionG½ A or

M20 x 1.5 according to EN 837,

connectionG½ A inner G¼ A, ½ NPT

inner¼ NPT

Material process fitting: 316L, Hastelloy C276 316L, Hastelloy C276, PVDF 316L, Hastelloy C276, PVDF

Material diaphragm: 316L, Hastelloy C276, Hastelloy C2,

Tantalum, Titanium, PTFE on 316Ti,

gold-coating on 316L

Ceramic Ceramic

Measuring range: -1 … 400 bar (-14.5 … 5802 psig) -1 … 72 bar (-14.5 … 1044 psig) -1 … 72 bar (-14.5 … 1044 psig)

Smallest measuring range: 0.4 bar (5.802 psig) 0.1 bar (1.45 psig) 0.2 bar (3 psig)

Process temperature: -40 … +400 °C (-40 … +752 °F) -40 … +120 °C (-40 … +248 °F) -40 … +120 °C (-40 … +248 °F)

Deviation: < 0.2 % < 0.2 %, < 0.1% < (0.05 + 0.025 x TD) %

Signal output: 4 … 20mA/HART, Profibus PA,

Foundation Fieldbus

4 … 20mA/HART, Profibus PA,

Foundation Fieldbus

4 … 20mA/HART, Profibus PA,

Foundation Fieldbus

Connection: Housing with terminals, IP 66/IP 67 Housing with terminals, IP 66/IP 67 Housing with terminals, IP 66/IP 67

Adjustment/Indication: PLICSCOM PLICSCOM PLICSCOM

Remote adjustment/

indication:

VEGADIS 61 VEGADIS 61 VEGADIS 61

Functional safety: up to SIL3 up to SIL3 --

Type overview
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VEGABAR 53 VEGABAR 54 VEGABAR 54 - climate compensated

Measuring cell: Piezoresistive/DMS CERTEC
®

CERTEC
®

Diaphragm: Metal Ceramic Ceramic

Media: Gas, vapours and liquids, also

viscous

gases, vapours and liquids, also with

abrasive substances

gases, vapours and liquids, also with

abrasive substances

Process fitting: Manometer connectionG½ A or

½ NPT, connection G1 A or G½ A

flush, hygienic fitting

Threads from½", flanges fromDN 25,

fittings for the paper industry thread 1"

suitable forPASVE, threadM30 x 1.5;

PMC from 1"

Threads from½", flanges from DN 25,

fittings for the paper industry thread 1"

suitable for PASVE, threadM30 x 1.5;

PMC from 1"

Material process fitting: 316Ti 316L 316L

Material diaphragm: 316Ti, Elgiloy 2.4711 Ceramic Ceramic

Measuring range: -1 … 600 bar (-14.5 … 8702 psi) -1 … 72 bar (-14.5 … 1044 psig) -1 … 72 bar (-14.5 … 1044 psig)

Smallest measuring range: 0.4 bar (5.802 psig) 0.1 bar (1.45 psig) 0.2 bar (3 psig)

Process temperature: -40 … +150 °C (-40 … +302 °F) -40 … +120 °C (-40 … +248 °F) -40 … +120 °C (-40 … +248 °F)

Deviation in characteristics: < 0.2 % < 0.2 %, < 0.1% < (0.05 + 0.025 x TD) %

Signal output: 4 … 20mA/HART, Profibus PA,

Foundation Fieldbus

4 … 20mA/HART, Profibus PA,

Foundation Fieldbus

4 … 20mA/HART, Profibus PA,

Foundation Fieldbus

Connection: Housing with terminals, IP 66/IP 67 Housing with terminals, IP 66/IP 67,

IP 68 1 bar, IP 68

Housingwith terminals, IP66/IP67, IP68

1 bar, IP 68

Adjustment/Indication: PLICSCOM PLICSCOM PLICSCOM

Remote adjustment/

indication:

VEGADIS 61 VEGADIS 61 VEGADIS 61

Functional safety: up to SIL3 up to SIL3 -

Type overview
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Indicating and adjustment

module

PLICSCOM

Housing

Plastic Stainless steel Aluminium
Aluminium (double

chamber)

Electronics

4 … 20 mA/HART Profibus PA Foundation Field-

bus

Process fitting

Thread Flange Sanitary

Sensors

CERTEC
® measur-

ing cell

Piezoresistive

measuring cell

Approvals

SIL Overfill protection Gas explosion pro-

tection
Dust-explosion pro-

tection

EHEDG Ship FM
CSA

Type overview
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3 Mounting instructions

Mounting position

VEGABAR functions in any installation position. Depending on

the measuring system, the installation position can influence the

measurement. This can be compensated by a position correc-

tion.

Fig. 10: Typical mounting arrangements for process pressure transmitters

The instrumentswithmanometerconnectionaccordingtoEN837

are mounted according to the directives for manometers (DIN

EN 839-2).

For plics® instruments select an installation position you can

easily reach for mounting and connecting as well as later retrofit-

ting of an indicating and adjustmentmodule. The housing can be

rotated by 330° without the use of any tools. You can also install

the indicating and adjustment module in four different positions

(each displaced by 90°).

Information:
We recommend using lock fittings, measuring instru-

ment holders and siphons from the line of VEGA acces-

sories.

Mounting instructions

Process pressure/Hydrostatic – Pressure measurement 9
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4 Electrical connection

4.1 General requirements

The supply voltage range can differ depending on the instrument

version. You can find exact specifications in chapter "Technical

data".

The national installation standards as well as the valid safety

regulations and accident prevention rules must be observed.

In hazardous areas you should take note of the appro-

priate regulations, conformity and type approval certifi-

cates of the sensors and power supply units.

4.2 Voltage supply

In general

Depending on the version, the supply voltage and current signal

are carried on the same two-wire connection cable or over sep-

arate connectioncables. The requirementson the voltage supply

are specified in chapter "Technical data".

4… 20mA/HART two-wire

The VEGA power supply units VEGATRENN 149AEx, VEGAS-

TAB 690, VEGADIS 371 as well as VEGAMET signal condition-

ing instruments are suitable for power supply.When one of these

instruments is used, a reliable separation of the supply circuits

from the mains circuits according to DIN VDE 0106 part 101 is

ensured for the sensor.

Profibus PA

Power is supplied by a Profibus DP/PA segment coupler or a

VEGALOG 571 EP input card.

Fig. 11: Integrationof instruments in aProfibusPA system via segment couplerDP/

PA or data recording systems with Profibus PA input card

Foundation Fieldbus

Power supply via the H1 Fieldbus cable.

4.3 Connection cable

In general

The sensors are connected with standard cable without screen.

Anoutercablediameterof5…9mmensures theseal effectof the

cable entry.

4… 20mA/HART two-wire and four-wire

If electromagnetic interference is expected which is above the

test values of EN 61326 for industrial areas, screened cable

should be used. In HART multidrop mode the use of screened

cable is generally recommended.

Profibus PA, Foundation Fieldbus

The installation must be carried out according to the appropriate

bus specification. VEGABAR is connected appropriately with

screened cable according to the bus specification. Power supply

and digital bus signal are transmitted via the same two-wire con-

nection cable. Make sure that the bus is terminated via appropri-

ate terminating resistors.

In Ex applications, the corresponding installation regu-

lations must be noted for the connection cable.

4.4 Cable screening and grounding

If screened cable is necessary, the cable screen must be con-

nected on both ends to ground potential. If potential equalisation

currents are expected, the connection on the evaluation side

must be made via a ceramic capacitor (e.g. 1 nF, 1500 V).

Profibus PA, Foundation Fieldbus

In systems with potential separation, the cable screen is con-

nected directly to ground potential on the power supply unit, in

the connection box and directly on the sensor.

In systems without potential equalisation, connect the cable

screen directly to ground potential only at the power supply unit

and at the sensor - do not connect to ground potential in the

connection box or T-distributor.

Electrical connection

10 Process pressure/Hydrostatic – Pressure measurement
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4.5 Wiring plan

Single chamber housing

I2C

Display

1

1 2 5 6 7 8

Fig. 12: ConnectionHART two-wire, Profibus PA, Foundation Fieldbus

1 Voltage supply and signal output

Double chamber housing - two-wire

I2C

1

1 2

Fig. 13: ConnectionHART two-wire, Profibus PA, Foundation Fieldbus

1 Voltage supply and signal output

Wire assignment, connectioncablewith version IP 66/IP 68,

1 bar

+

-
1

2

Fig. 14: Wire assignment, connection cable

1 brown (+) and blue (-) to power supply or to the processing system

2 Shielding

Electrical connection

Process pressure/Hydrostatic – Pressure measurement 11
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5 Operation

5.1 Overview

The sensors can be adjusted with the following adjustment me-

dia:

l with indicating and adjustment module

l anadjustmentsoftwareaccording toFDT/DTM standard,e.g.

PACTware and PC

and, depending on the signal output, also with:

l A HART handheld (4 … 20mA/HART)

l The adjustment programAMS (4 … 20mA/HART and Foun-

dation Fieldbus)

l The adjustment program PDM (Profibus PA)

l A configuration tool (Foundation Fieldbus)

The entered parameters are generally saved in the sensor, op-

tionally also in the indicating and adjustment module or in the

adjustment program.

5.2 Compatibility according to NAMUR NE 53

VEGABARmeetNAMUR recommendationNE 53. VEGA instru-

ments are generally upward and downward compatible:

l Sensor software for DTM VEGABAR HART, PA or FF

l DTM VEGABAR for adjustment software PACTware

l Indicating and adjustment module PLICSCOM for sensor

software

The parameter adjustment of the basic sensor functions is inde-

pendent of the software version. The range of available functions

dependson the respectivesoftware versionof the individualcom-

ponents.

5.3 Adjustment with the indicating and adjust-

ment module PLICSCOM

Setup and indication

PLICSCOM is a pluggable indication and adjustment module for

plics® sensors. It can be placed in four different positions on the

instrument (each displaced by 90°). Indication and adjustment

are carried out via four keys and a clear, graphic-capable dot

matrix display. The adjustment menu with language selection is

clearly structured and enables easy setup. After setup,

PLICSCOMservesas indicating instrument: throughthescrewed

cover with glass insert, measured values can be read directly in

the requested unit and presentation style.

The integratedbackground lightingof thedisplaycanbeswitched

on via the adjustment menu.2)

PLICSCOM adjustment

1.1

2

3

1

Fig. 15: Indicating and adjustment elements

1 LC display

2 Indication of the menu item number

3 Adjustment keys

Key functions

l [OK] key:

- Move to the menu overview

- Confirm selected menu

- Edit parameter

- Save value

l [->] key to select:

- menu change

- list entry

- Select editing position

l [+] key:

- Change value of the parameter

l [ESC] key:

- interrupt input

- jump to the next higher menu

5.4 Adjustment with PACTware

PACTware/DTM

Independent of the respective signal output 4 … 20 mA/HART,

ProfibusPA orFoundationFieldbus, the sensors canbe adjusted

with PACTware directly on site. The sensors with signal output

4 … 20 mA/HART can be also operated via the HART signal on

the signal cable.

A VEGACONNECT interface adapter as well as an instrument

driver for the respective sensor is necessary for adjustment with

PACTware.All currently availableVEGADTMs are includedas a

DTM Collection with the current PACTware version on a CD.

They can be purchased for a token fee from the responsible

VEGA agency. In addition, this DTM Collection incl. the basic

version of PACTware can be downloaded free of charge from

the Internet.

To use the entire range of functions of a DTM, incl. project doc-

umentation, a DTM licence is required for that particular instru-

Operation

12 Process pressure/Hydrostatic – Pressure measurement
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ment family. This licence can be bought from the VEGA agency

serving you.

Connection of the PC via VEGACONNECT

3

1

2

Fig. 16: Connection of the PC via VEGACONNECT directly to the sensor

1 USB cable to the PC

2 VEGACONNECT

3 Sensor

1 2

3

4

OPEN

TWIST

USB

LOCK

Fig. 17: Connection via I²C connection cable

1 I²C bus (com.) interface on the sensor

2 I²C connection cable of VEGACONNECT

3 VEGACONNECT

4 USB cable to the PC

Necessary components:

l VEGABAR

l PC with PACTware and suitable VEGA DTM

l VEGACONNECT

l Power supply unit or processing system

5.5 Adjustment with other adjustment pro-

grams

PDM

For VEGA PA sensors, instrument descriptions for the adjust-

ment program PDM are available as EDD. The instrument de-

scriptions are already implemented in the current version of

PDM. For older versions of PDM, a free-of-charge download is

available via Internet.

AMS

ForVEGAFF sensors, instrumentdescriptions for theadjustment

program AMS™ are available as DD. The instrument descrip-

tions are already implemented in the current version of AMS™.

For older versions of AMS™, a free-of-charge download is avail-

able via Internet.

Operation

Process pressure/Hydrostatic – Pressure measurement 13
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6 Technical data

General data

316L corresponds to 1.4404 or 1.4435

Common data

Materials, non-wetted parts

- Electronics housing Plastic PBT (polyester), Alu die-casting powder-coated, 316L

- Seal NBR (stainless steel housing), silicone (Alu/plastic housing)

- Inspection window in housing cover for PLICSCOM Polycarbonate

- Ground terminal 316Ti/316L

VEGABAR 51

Materials, wetted parts

- Process fitting 316L

- Process diaphragm 316L,HastelloyC276,HastelloyC2, Tantalum, Titanium,PTFE on 316Ti,

gold-coating on 316L

Weight approx. 0.8 … 8 kg (1.8 … 17.6 lbs), depending on the housing material and

process fitting

VEGABAR 52

Materials, wetted parts

- Process fitting 316L, Hastelloy C276, PVDF

- Diaphragm sapphire-ceramic® (99.9 % oxide ceramic Al2O3)

- Joining material diaphragm/Basic element measuring cell Glass solder

- Measuring cell seal FKM (A+P 70.16-06), FFKM (Kalrez 6375), EPDM (A+P 75.5KW/75F),

silicone, FFKM (Chemraz 535)

- Seal, process fitting Klingersil C-4400, Tesnit

Weight approx. 0.8 … 2.3 kg (1.8 … 5.1 lbs), depending on housing material

VEGABAR 53

Materials, wetted parts

- Process fitting 316Ti

- Diaphragm standard 316Ti

- Diaphragm frommeasuring range25bar,withnotflushversion Elgiloy 2.4711

- Seal ring, O-ring FKM (VP2/A), EPDM (A+P 75.5/KW75F), NBR (COG), FFKM (Chem-

raz 535)

Internal transmission liquid Synthetic oil, Halocarbon oil
3)4)

Weight approx. 0.8 … 2.3 kg (1.8 … 5.1 lbs), depending on the housing material and

process fitting

VEGABAR 54

Materials, wetted parts

- Process fitting 316L, PVDF, PVDF plated, Hastelloy C4 plated

- Diaphragm sapphire-ceramic® (99.9 % oxide ceramic Al2O3)

- Measuring cell seal FKM (VP2/A), FFKM (Kalrez 6375), EPDM (A+P 75.5/KW75F), FFKM

(Chemraz 535), FFKM (FDA/3A)

Weight approx. 0.8 … 8 kg (1.8 … 17.6 lbs), depending on the housing material and

process fitting

Output variable

4… 20mA/HART

Output signal 4 … 20mA/HART

Signal resolution 1.6 µA

Failure signal current output unchanged 20.5mA, 22mA,> 22mA, < 3.6mA (adjustable

depending on the instrument type)

Max. output current 22mA

Load see load diagram under Power supply

Damping 0 … 999 s, adjustable

Step response or adjustment time 150ms (ti: 0 s; 0 … 100%)

Fulfilled NAMUR recommendations NE 43

Technical data

14 Process pressure/Hydrostatic – Pressure measurement

3)
Synthetic oil for measuring ranges up to 16 bar, FDA listed for the food processing industry. For measuring ranges up to 25 bar dry measuring

cell.
4)

Halocarbon oil generally with oxygen applications, not with vacuum and absolute pressure measuring range < 1 barabs.
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Profibus PA

Output signal digital output signal, format according to IEEE-754

- Sensor address 126 (default setting)

Current value constantly 10 mA, ±1mA

Integration time 0 … 999 s, adjustable

Foundation Fieldbus

Output

- Signal digital output signal, Foundation Fieldbus protocol

- Physical layer according to IEC 61158-2

Channel Numbers

- Channel 1 Primary Value

- Channel 2 Secondary Value 1

- Channel 3 Secondary Value 2

- Channel 4 Temperature Value
5)

Current value 10mA, ±0.5 mA

Dynamic behaviour output

Run-up time approx. 10 s

90 %

100 %

10 %

t
t

T At

tS

21

Fig. 18: Sudden change of the process variable, dead time tT, rise time tA and step response time tS

1 Process variable

2 Output signal

Dead time ≤ 150ms

Rise time ≤ 100ms (10 … 90 %)

Step response time ≤ 250ms (ti: 0 s, 10 … 90%)

To this amounts the reaction time of the isolatng system. This time varies from values < 1 s with compact isolating diaphragms up to several

seconds with capillary systems.

Example: Flange isolating diaphragm DN 80, filling silicone oil KN 2.2, capillary length 10m, measuring range 1 bar

Process temperature Reaction time

40 °C approx. 2 s

20 °C approx. 3 s

-20 °C approx. 11 s

Damping (63% of the input variable) 0 … 999 s, adjustable

Additional output variable, temperature (VEGABAR 52, 54)

Processing is made via HART multidrop, Profibus PA and Foundation Fieldbus

Range -50 … +150 °C (-58 … +302 °F)

Technical data

Process pressure/Hydrostatic – Pressure measurement 15

5)
Only with sensors with integrated temperature measurement.2
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Technical data

16 Process pressure/Hydrostatic – Pressure measurement

Resolution 1 °C (1.8 °F)

Accuracy

- in the range of 0 … +100 °C (+32 … +212 °F) ±3 K

- in the range of -50… 0 °C (-58… +32 °F) and +100… +150 °C

(+212 … +302 °F)

typ. ±4 K

Input variable

Measured value Process pressure

Measuring range see product code

Recommended max. turn down

- Standard version 1 : 10 (no limitation)

- Climate compensated version 1 : 5 (no limitation)

Reference conditions and actuating variables (similar to DIN EN 60770-1)

Reference conditions according to DIN EN 61298-1

- Temperature +18 … +30 °C (+64 … +86 °F)

- Relative humidity 45 … 75%

- Air pressure 860 … 1060 mbar/86 … 106 kPa (12.5 … 15.4 psi)

Determination of characteristics Limit point adjustment according to IEC 61298-2

Characteristics curve linear

Reference installation position upright, diaphragm points downward

Influence of the installation position

- VEGABAR 51 depending on the isolating diaphragm version

- VEGABAR 52, 54 < 0.2 mbar/20 Pa (0.003 psig)

- VEGABAR 53 depending on the isolating diaphragm version

Deviation determined according to the limit point method according to IEC 60770
6)

Applies todigital interfaces (HART,ProfibusPA,FoundationFieldbus)aswell as toanalogue current output4…20mA.Specifications refer to

the set span. Turn down (TD) = nominal measuring range/set span.

VEGABAR 51

Deviation

- Turn down 1 : 1 up to 5 : 1 < 0.2 %

- Turn down up to 10 : 1 < 0.3 %

VEGABAR 52, 54

Deviation with version 0.2 %

- Turn down 1 : 1 up to 5 : 1 < 0.2 %

- Turn down up to 10 : 1 < 0.04 % x TD

Deviation with version 0.1 %

- Turn down 1 : 1 up to 5 : 1 < 0.1 %

- Turn down up to 10 : 1 < 0.02 % x TD

VEGABAR 52, 54 - climate compensated

Deviation < (0.05 + 0.025 x TD) %

VEGABAR 53

Deviation

- Turn down 1 : 1 up to 5 : 1 < 0.2 %

- Turn down up to 10 : 1 < 0.04 % x TD

Influence of the product or ambient temperature VEGABAR 51, 52, 54

Applies todigital interfaces (HART,ProfibusPA,FoundationFieldbus)aswell as toanalogue current output4…20mA.Specifications refer to

the set span. Turn down (TD) = nominal measuring range/set span.

Average temperature coefficient of the zero signal

In the compensated temperature range 0 … +100 °C (+32 … +212 °F), reference temperature 20 °C (68 °F).

6)
Incl. non-linearity, hysteresis and non-repeatability.
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Technical data

Process pressure/Hydrostatic – Pressure measurement 17

Average temperature coefficient of the zero signal

- Turn down 1 : 1 < 0.05 %/10 K

- Turn down 1 : 1 up to 5 : 1 < 0.1 %/10 K

- Turn down up to 10 : 1 < 0.15 %/10 K

Outside the compensated temperature range:

Average temperature coefficient of the zero signal

- Turn down 1 : 1 typ. < 0.05%/10 K

Thermal change of the current output

Applies also to the analogue 4 … 20 mA current output and refers to the set span.

Thermal change, current output < 0.15 % at -40 … +80 °C (-40 … +176 °F)

Influence of the product or ambient temperature VEGABAR 53
7)

Applies todigital interfaces (HART,ProfibusPA,FoundationFieldbus)aswell as toanalogue current output4…20mA.Specifications refer to

the set span.

Average temperature coefficient of the zero signal

In the compensated temperature range of 0 … +80 °C (+32 … +176 °F), reference temperature 20 °C (68 °F).

Average temperature coefficient of the zero signal

- Standard < 0.2 %/10 K

- Meas. ranges 0 … 0.1 and 0 … 0.16 bar < 0.4 %/10 K

Outside the compensated temperature range:

Average temperature coefficient of the zero signal

- Standard typ. < 0.2%/10 K

- Meas. ranges 0 … 0.1 and 0 … 0.16 bar typ. < 0.4%/10 K

Average temperature coefficient of the span

In the compensated temperature range of 0 … +80 °C (+32 … +176 °F), reference temperature 20 °C (68 °F).

Average temperature coefficient of the span < 0.2 %/10 K

Outside the compensated temperature range:

Average temperature coefficient of the span typ. < 0.2%/10 K

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1)

Applies todigital interfaces (HART,ProfibusPA,FoundationFieldbus)aswell as toanalogue current output4…20mA.Specifications refer to

the set span. Turn down (TD) = nominal measuring range/set span.

Long-term drift of the zero signal < (0.1 % x TD)/year

Ambient conditions

Standard versions

- without PLICSCOM -40 … +80 °C (-40 … +176 °F)

- with PLICSCOM -20 … +70 °C (-4 … +158 °F)

VEGABAR 53, connection G1 A flush according to EHEDG

- without PLICSCOM -10 … +80 °C (+14 … +176 °F)

- with PLICSCOM -10 … +70 °C (+14 … +158 °F)

VEGABAR 53, version for oxygen applications (up to 60 °C/140 °F)

- without PLICSCOM -40 … +60 °C (-40 … +140 °F)

- with PLICSCOM -20 … +60 °C (-4 … +140 °F)

7)
Relating to the set span, incl. hysteresis and repeatability.2
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Technical data

18 Process pressure/Hydrostatic – Pressure measurement

Process conditions

VEGABAR 51

Product temperature depending on the isolating liquid (temperature: pabs > 1 bar/14.5 psi/pabs < 1 bar/14.5 psi)8)

- silicone oil KN2.2 -40 … +150 °C/-40 … +150 °C (-40 … +302 °F/-40 … +302 °F)

- Silicone oil KN2.2 and cooling element or capillaries -40 … +200 °C/-40 … +150 °C (-40 … +392 °F/-40 … +302 °F)

- High temperature oil KN3.2 and cooling element -10 … +300 °C/-10 … +200 °C (+14 … +572 °F/+14 … +572 °F)

- High temperature oil KN3.2 and cooling element 300mm or

capillaries

-10 … +400 °C/-10 … +200 °C (+14 … +752 °F/+14 … +572 °F)

- Halocarbon oil KN21 -40 … +150 °C/-40 … +80 °C (-40 … +302 °F/-40 … +176 °F)

- Halocarbon oil KN21 for oxygen applications -40 … +60 °C/-40 … +60 °C (-40 … +140 °F/-40 … +140 °F)

- Silicone-free liquid KN70 -40 … +70 °C (-40 … +158 °F), no vacuum

- med. white oil KN62 and cooling element -15 … +150 °C/-15 … +150 °C (+5 … +302 °F/+5 … +302 °F)

- Med. white oil KN62 (FDA) and cooling element -15 … +200 °C/-15 … +150 °C (+5 … +392 °F/+10 … +302 °F)

- Med. white oil KN62 (FDA) and temperature adapter 300mm -15 … +250 °C/-15 … +170 °C (+5 … +482 °F/+10 … +338 °F)

VEGABAR 52

Product temperature depending on the measuring cell seal
9)

- FKM (A+P 70.16-06) -40 … +120 °C (-40 … +248 °F)

- FFKM (Kalrez 6375) -10 … +120 °C (+14 … +248 °F)

- FFKM (Chemraz 535) -30 … +120 °C (-22 … +248 °F)

- EPDM (A+P 75.5KW/75F) -40 … +120 °C (-40 … +248 °F)

VEGABAR 53

Product temperature, threaded fittings depending on the seal
10)

- FKM (VP2/A) -20 … +100 °C (-4 … +212 °F)

- EPDM (A+P 75.5/KW75F) -30 … +100 °C (-22 … +212 °F)

- NBR (COG) -20 … +100 °C (-4 … +212 °F)

- FFKM (Chemraz 535) -30 … +100 °C (-22 … +212 °F)

Product temperature threaded fittingM44 x1.25aswell as fittings

bolting according to DIN 11851 or DIN 11864

-30 … +150 °C (-22 … +302 °F)

Vibration resistance mechanical vibrations with 4 g and 5 … 100 Hz
11)

VEGABAR 54

Product temperature depending on the measuring cell seal

- FKM (VP2/A) -20 … +120 °C (-4 … +248 °F)

- FFKM (Kalrez 6375) -20 … +120 °C (-4 … +248 °F)

- EPDM (A+P75.5/KW75F) -40 … +120 °C (-40 … +248 °F)

- FFKM (Chemraz 535) -30 … +120 °C (-22 … +248 °F)

Electromechanical data - version IP 66/IP 67

Cable entry/plug
12)

- Single chamber housing l 1 x cable glandM20 x 1.5 (cable: ø 5 … 9 mm), 1 x blind stopper

M20 x 1.5

or:
l 1 x closing cap½ NPT, 1 x blind plug½ NPT

or:
l 1 x plug (depending on the version), 1 x blind stopperM20 x 1.5

- Double chamber housing l 1 x cable glandM20 x 1.5 (cable: ø 5 … 9 mm), 1 x blind stopper

M20 x 1.5; plugM12 x 1 for VEGADIS 61 (optional)

or:
l 1 x closing cap½ NPT, 1 x blind stopper½ NPT, plugM12 x 1 for

VEGADIS 61 (optional)

or:
l 1 x plug (depending on the version), 1 x blind stopperM20 x 1.5; plug

M12 x 1 for VEGADIS 61 (optional)

Spring-loaded terminals for wire cross-section up to 2.5mm² (AWG 14)

8)
Version for oxygen applications up to 60 °C (140 °F).

9)
With process fitting PVDF, max. 100 °C (212 °F).

10)
Version for oxygen applications up to 60 °C (140 °F).

11)
Tested according to the regulations of German Lloyd, GL directive 2.

12)
Depending on the version M12 x 1, according to DIN 43650, Harting, Amphenol-Tuchel, 7/8" FF.
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Technical data

Process pressure/Hydrostatic – Pressure measurement 19

Indicating and adjustmentmodule

Voltage supply and data transmission through the sensor

Indication LC display in Dot matrix

Adjustment elements 4 keys

Protection

- unassembled IP 20

- mounted into the sensor without cover IP 40

Materials

- Housing ABS

- Inspection window Polyester foil

Supply voltage - 4… 20mA/HART

VEGABAR 51

Supply voltage

- Non-Ex instrument 12 … 36 V DC
13)

- EEx-ia instrument 12 … 30 V DC
14)

Permissible residual ripple

- < 100 Hz Uss < 1 V

- 100 Hz … 10 kHz Uss < 10mV

VEGABAR 52, 54

Supply voltage

- Non-Ex instrument 12 … 36 V DC

- EEx-ia instrument 12 … 30 V DC

Permissible residual ripple

- < 100 Hz Uss < 1 V

- 100 Hz … 10 kHz Uss < 10mV

Load see diagram

1000

750

500

250

12 181614 20 22 24 26 28 30 32 34 36

Ω

V

4

1
2

3

Fig. 19: Voltage diagram VEGABAR 51, 52, 54

1 HART load

2 Voltage limit EEx-ia instrument

3 Voltage limit non-Ex instrument

4 Supply voltage

VEGABAR 53

Supply voltage

- Non-Ex instrument 14 … 36 V DC

- EEx-ia instrument 14 … 30 V DC

Permissible residual ripple

- < 100 Hz Uss < 1 V

- 100 Hz … 10 kHz Uss < 10mV

Load see diagram

13)
From measuring range 100 bar, 14 … 36 V DC.

14)
From measuring range 100 bar, 14 … 30 V DC.2
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Technical data

20 Process pressure/Hydrostatic – Pressure measurement

1000

750

500

250

14 1816 20 22 24 26 28 30 32 34 36

Ω

V

4

1 2

3

Fig. 20: Voltage diagram VEGABAR 53

1 HART load

2 Voltage limit EEx-ia instrument

3 Voltage limit non-Ex instrument

4 Supply voltage

Voltage supply - Profibus PA

VEGABAR 51

Supply voltage

- Non-Ex instrument 9 … 32 V DC

- EEx-ia instrument 9 … 24 V DC

VEGABAR 52, 54

Supply voltage

- Non-Ex instrument 9 … 32 V DC

- EEx-ia instrument 9 … 24 V DC

VEGABAR 53

Supply voltage

- Non-Ex instrument 9 … 32 V DC

- EEx-ia instrument 9 … 24 V DC

Power supply by/max. number of sensors

- DP/PA segment coupler max. 32 (max. 10 with Ex)

- VEGALOG 571 EP card max. 15 (max. 10 with Ex)

Power supply - Foundation Fieldbus

VEGABAR 51

Supply voltage

- Non-Ex instrument 9 … 32 V DC

- EEx-ia instrument 9 … 24 V DC

Supply voltage with lighted indicating and adjustment module

- Non-Ex instrument 12 … 32 V DC
15)

- EEx-ia instrument 12 … 24 V DC
16)

VEGABAR 52, 54

Supply voltage

- Non-Ex instrument 9 … 32 V DC

- EEx-ia instrument 9 … 24 V DC

Supply voltage with lighted indicating and adjustment module

- Non-Ex instrument 12 … 32 V DC

- EEx-ia instrument 12 … 24 V DC

VEGABAR 53

Supply voltage

- Non-Ex instrument 9 … 32 V DC

- EEx-ia instrument 9 … 24 V DC

15)
From measuring range 100 bar, 13 … 36 V DC.

16)
From measuring range 100 bar, 13 … 36 V DC.

2
9
2
3
4
-E
N

-0
8
1
0
1
3

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 340 of 405



Technical data

Process pressure/Hydrostatic – Pressure measurement 21

Supply voltage with lighted indicating and adjustment module

- Non-Ex instrument 13 … 32 V DC

- EEx-ia instrument 13 … 24 V DC

Power supply by/max. number of sensors

- H1 Fieldbus cable/Voltage supply max. 32 (max. 10 with Ex)

Electrical protective measures

Protection

- Housing, standard IP 66/IP 6717)

- Aluminium and stainless housing (optionally available) IP 66/IP 68 (1 bar)18)

- Transmitter in IP 68 version IP 68

- External housing IP 65

Overvoltage category III

Protection class II

Existing approvals or approvals applied for19)20)

ATEX ia ATEX II 1G, 1/2G, 2G EEx ia IIC T6

ATEX na ATEX 3G EEx na II T5 … T1 X

ATEX D ATEX II 1/2D, 2D IP6X T, ATEX II 1/2/-D, 2D IP6X T

FM(NI) FM(NI) CL I, Div2, GP ABCD (DIP)CL II, III, DIV1, GP EFG

FM(IS) FM(IS) CL I, II, III, DIV1, GP ABCDEF

CSA(NI) CSA(NI) CL I, Div2, GP ABCD (DIP)CL II, III, DIV1, GP EFG

CSA (IS) CSA (IS) CL I, II, III, DIV1, GP ABCDEFG

Ship approval GL, LRS, ABS, CCS, RINA, DNV

Other approvals VLAREM

CE conformity

EMC 2004/108/EG EN 61326-1: 2006

LVD 2006/95/EG EN 61010-1: 2001

Functional safety (SIL)

You can find detailled information in the supplementary instructions manual "Functional safety VEGABAR series 50 and 60" or under www.

vega.com.

Functional safety according to IEC 61508-4/61511

- Single channel architecture (1oo1D) up to SIL2

- Double channel architecture (1oo2D) up to SIL3

Environmental instructions

VEGA environment management system certified according to DIN EN ISO 14001

You can find detailed information under www.vega.com.

17)
Instruments with gauge pressure measuring ranges cannot detect the ambient pressure when submerged, e.g. in water. This can lead to

falsification of the measured value.
18)

Only with instruments with absolute pressure ranges.
19)

Deviating data in Ex applications: see separate safety instructions.
20)

Depending on order specification.2
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Dimensions

22 Process pressure/Hydrostatic – Pressure measurement

7 Dimensions

Housing in protection IP 66/IP 67
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Fig. 21: Housing versions in protection IP 66/IP 67 (with integrated indicating and

adjustment module the housing is 9mm/0.35 in higher)

1 Plastic housing

2 Stainless steel housing

3 Special steel casting housing

4 Aluminium double chamber housing

5 Aluminium housing

Housing in protection IP 66/IP 68, 1 bar
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Fig. 22: Housing versions in protection IP 66/IP 68, 1 bar (with integrated indicating

and adjustment module the housing is 9mm/0.35 in higher)

1 Stainless steel housing

2 Special steel casting housing

3 Aluminium double chamber housing

4 Aluminium housing

IP 68 version with external housing
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Fig. 23: IP 68 version with external housing

1 Lateral cable outlet

2 Axial cable outlet

VEGABAR 51 - flange version
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Fig. 24: VEGABAR 51 - flange version

1 Flange connection according to DIN 2501

2 Flange fitting according to ANSI B16.5

3 Diaphragm diameter
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Dimensions

Process pressure/Hydrostatic – Pressure measurement 23

VEGABAR 51 - threaded version
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Fig. 25: VEGABAR 51 - threaded version

VEGABAR 51 - tube isolating diaphragm
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Fig. 26: VEGABAR 51 - tube isolating diaphragm

1 Tube isolating diaphragm for mounting between flanges

2 Tube isolating diaphragmwith Clamp connection 2"

3 Tube isolating diaphragmwith threaded fitting according to DIN 11851
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Dimensions

24 Process pressure/Hydrostatic – Pressure measurement
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Fig. 27: VEGABAR 52GV/GT/GC =G½ Amanometer connectionEN 837,GP/GL/

GU/GK = G½ A innerG¼ A,GS = G½ A innerG¼ A PVDF, GI = G½ Amanometer

connection volume-reduced, GN/GM = ½ NPT, GB = M20 x 1.5 manometer con-

nection EN 837

VEGABAR 53 - threaded fitting
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Fig. 28: VEGABARGV=G½Amanometerconnection,GF=G½B front flush,GC=

G1 B front flush, GE = G1 B front flush EHEDG, GN = ½ NPT, BA = M44 x 1.25

VEGABAR 53 - hygienic fitting
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Fig. 30: VEGABAR 53 RK = boltingDN 25 according to DIN 11851

VEGABAR 54 - threaded fitting 1
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Fig. 31: VEGABAR 54 - readed fitting: GG = G1½ A, GW = G1½ A PVDF, GN =

1½ NPT

VEGABAR 54 - threaded fitting 2
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Fig. 32: VEGABAR - threaded fititng:GA =G¾A absolutely front-flush,GB =G½ A

front-flush, GC = G1 A absolutely front-flush, GE = G1 A with O-ring in front, GD =

G1 A absolutely front-flush 40mm
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Dimensions

Process pressure/Hydrostatic – Pressure measurement 25

VEGABAR 54 - flange fitting 1
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Fig. 34: VEGABAR 54 - flange fitting form C DIN 2501

1 Flange connection according to DIN 2501

2 Flange fitting according to ANSI B16.5

VEGABAR 54 - flange fitting 2
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Fig. 35: VEGABAR 54 - flange fitting form B1, EN 1092-1

VEGABAR 54 - hygienic fitting
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Fig. 36: VEGABAR 54 - hygienic fitting: LA = hygienic fitting with compression nut

F40,TA=TuchenhagenVariventDN 32,RA/RB=boltingDN40/DN50accordingto

DIN 11851, RD = bolting DN 50 according to DIN 11864, RS/RT = SMS DN 38/

DN 51, AA = DRD

VEGABAR 54 - fitting for paper industry 1
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Fig. 37: VEGABAR - fitting for the paper industry: BA/BB = M44 x 1.25; BF =

M30 x 1.5; BS = M30 x 1.5 for headbox, PC = PMC 1", PD = PMC 1¼", PE =

PMC 1½"
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Dimensions

26 Process pressure/Hydrostatic – Pressure measurement

VEGABAR 54 - fitting for paper industry 2
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Fig. 39: VEGABAR - connection for paper industry: VP = G1" PASVE, VR = G1"

PASVEwithO-ring seal
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Product code

Process pressure/Hydrostatic – Pressure measurement 27

8 Product code

VEGABAR 51

Approval
XX without

XM Ship approval

CX ATEX II 1G, 1/2G, 2G EEx ia IIC T6

CM ATEX II 1G, 1/2G, 2G EEx ia IIC T6 + ship approval

GX ATEX II 1/2D,2D IP6X T

Process fitting / Material
FR Flange DN25PN40 Form D, DIN2501 / 316L 

FB Flange DN40PN40 Form D,DIN2501/316L 

FC Flange DN50PN40 Form D, DIN2501 / 316L

EV Flange DN50PN40 Form B2, EN 1092-1/316L

F1 Flange 1" 150lb RF, ANSI B16.5 / 316L

LA Hyg.fitting w.compression nut F40 PN40/316L

RT Bolting DN25PN40, DIN11851 / 316L

RQ Bolting DN32PN40, DIN11851 / 316L

RW Bolting DN50PN25, DIN11851 / 316L

ZC Cell DN50PN16/100 / 316L

Isolating liquid / Temperature
A Silicone oil KN2.2 /-40...150°C (Pabs <1bar-40...150°C)

C Silic.oil KN2.2+cool./ -40..200°C(Pabs <1bar-40..150°C)

G HT oil KN3.2+cool. / -10...300°C(Pabs<1bar-10..200°C)

H HT oil KN3.2+capil.1m/ -10..400°C(Pabs<1bar-10...200°C)

I Halocarbon oil KN21/ -40...150°C (Pabs<1bar -40...80°C)

J Silicone-free liquid KN70 / -40...70°C(no vacuum)

M Med.white oil KN62/-15..150°C(Pabs<1bar-15..150°C)

R Med.white oil+coo.KN62 /-15..200°C(Pabs<1bar-15..150°C)

Material diaphragm
1 316L

2 Hastelloy C276

5 Tantalum 1)

7 PTFE 2)

Pressure / Meas. range
C rel. / 0...0.4 bar (0...40 kPa) 

D rel. / 0...1 bar (0...100 kPa)

E rel. / 0...2.5 bar (0...250 kPa)

F rel. / 0...5 bar (0...500 kPa)

G rel. / 0...10 bar (0...1000 kPa)

T rel. / 0...25 bar (0...2500 kPa)

N rel. / 0...60 bar (0...6000 kPa)

P rel. / -1...0 bar (-100...0 kPa)

Q rel. / -1...1.5 bar (-100...150 kPa)

R rel. / -1...5 bar (-100...500 kPa)

S rel. / -1...10 bar (-100...1000 kPa)

H rel. / -1...25 bar (-100...2500 kPa)

V rel. / -1...60 bar (-100...6000 kPa)

M rel. / -0.2...0.2 bar (-20...20 kPa)

O rel. / -0.5...0.5 bar (-50...50 kPa)

1 abs. / 0...1 bar (0...100 kPa) 3)

2 abs. / 0...2.5 bar (0...250 kPa) 3)

3 abs. / 0...5 bar (0...500 kPa) 3)

4 abs. / 0...10 bar (0...1000 kPa) 3)

5 abs. / 0...25 bar (0...2500 kPa) 3)

Electronics
Z 4...20mA

H 4...20mA/HART®

P Profibus PA

F Foundation Fieldbus

Housing / Protection
K Plastic / IP66/IP67

A Aluminium / IP66/IP67

8 Stainless steel (electropolished) 316L / IP66/IP67 

Cable entry / Plug connection
M M20x1.5 / without

N ½NPT / without

Indicating/adjustment module (PLICSCOM)
X Without

A Top mounted

Vacuum service
X without

J with (recommended for meas. ranges <0.5bar abs)

BR51.

1)
Only with flange version

2)
Max. product temperature 200°C

3)
A vacuum service is carried out automatically for all absolute pressure measuring ranges

VEGABAR 52

Approval
XX without

XM Ship approval

CX ATEX II 1G, 1/2G, 2G EEx ia IIC T6

CM ATEX II 1G, 1/2G, 2G EEx ia IIC T6 + Ship approval

GX ATEX II 1/2D,2D IP6X T

UX FM(NI)CL I,DIV2,GP ABCD (DIP)CL II,III,DIV1,GP EFG

UF FM(IS)CL I,II,III, DIV 1,GP ABCDEF

Process fitting / Material
GV G½A, manometer connection EN837 PN160 / 316L

GC G½A, manometer connection / Hastelloy

GP G½A inner G¼A PN160 / 316L

GS G½A inner G¼A PN10 / PVDF

GL G½A inner G¼A PN160/Hastelloy C276

GN ½NPT inner ¼NPT PN160 / 316L

GM ½NPT inner ¼NPT PN160 / Hastelloy

GB M20x1.5 manometer connection EN837 PN160 / 316L 

Seal measuring cell
1 FKM (Viton)

2 Kalrez 6375

3 EPDM

R Chemraz 535

Pressure / Measuring range
A rel. / 0...0.1bar (0...10kPa)

B rel. / 0...0.2bar (0...20kPa)

C rel. / 0...0.4bar (0...40kPa)

D rel. / 0...1.0bar (0...100kPa)

E rel. / 0...2.5bar (0...250kPa)

F rel. / 0...5.0bar (0...500kPa)

G rel. / 0...10.0bar (0...1000kPa) 

T rel. / 0...25.0bar (0...2500kPa)

W rel. / 0...60.0bar (0...6000kPa)

P rel. / -1...0.0bar (-100...0kPa)

Q rel. / -1...1.5bar (-100...150kPa)

R rel. / -1...5.0bar (-100...500kPa)

S rel. / -1...10.0bar (-100...1000kPa) 

H rel. / -1...25.0bar (-100...2500kPa)

V rel. / -1...60.0bar (-100...6000kPa)

K rel. / -0.05...0.05bar (-5...5kPa)

L rel. / -0.1...0.1bar (-10...10kPa)

M rel. / -0.2...0.2bar (-20...20kPa)

O rel. / -0.5...0.5bar (-50...50kPa)

1 abs. / 0...1.0bar (0...100kPa)

2 abs. / 0...2.5bar (0...250kPa)

3 abs. / 0...5.0bar (0...500kPa)

4 abs. / 0...10.0bar (0...1000kPa)

5 abs. / 0...25.0bar (0...2500kPa)

7 abs./0...60.0bar (0...6000kPa)

Electronics
Z 4...20mA

H 4...20mA/HART®

P Profibus PA

F Foundation Fieldbus

Housing / Protection
K Plastic / IP66/IP67

A Aluminium / IP66/IP67

8 Stainless steel (electropolished) 316L / IP66/IP67 

Cable entry / Plug connection
M M20x1.5 / without

N ½NPT / without 

Indicating/adjustment module (PLICSCOM)
X Without

A Top mounted

Accuracy class
E 0.10%

S 0.20%

BR52.
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28 Process pressure/Hydrostatic – Pressure measurement

VEGABAR 53

Approval
XX without

XM Ship approval 

CX ATEX II 1G, 1/2G, 2G EEx ia IIC T6 

CM ATEX II 1G, 1/2G, 2G EEx ia IIC T6 + Ship approval

GX ATEX II 1/2D,2D IP6X T

UX FM(NI)CL I,DIV2,GP ABCD (DIP)CL II,III,DIV1,GP EFG

UF FM(IS)CL I,II,III, DIV 1,GP ABCDEF

Process fitting / Material
GV G½A, manometer connection / 316Ti

GF G½A, front-flush / 316Ti with O-ring from 2.5bar

GC G1A, front-flush / 316Ti with O-ring up to 1.6bar

GN Thread ½NPT/316Ti

CC Tri-Clamp 1½" PN16 / 316L

CA Tri-Clamp 2" PN16 / 316L

LA Hyg.connection w. compression nut F40 PN40 / 316L

Seal
1 FKM (Viton) 1)

3 EPDM 1)

4 NBR 1)

X without

Pressure / Measuring range
C rel. / 0...0.4bar (0...40kPa)

D rel. / 0...1.6bar (0...160kPa)

U rel. / 0...40.0bar (0...4000kPa)

W rel. / 0...100.0bar (0...10000kPa)

X rel. / 0...250.0bar (0...25000kPa)

R rel. / -1...0.0bar (-100...0kPa)

S rel. / -1...0.6bar (-100...60kPa)

O rel. / -1...3.0bar (-100...300kPa)

P rel. / -1...5.0bar (-100...500kPa)

Q rel. / -1...15.0bar (-100...1500kPa)

Z rel. / 0...600.0bar (0...60000kPa)

1 abs. / 0...0.4bar (0...40kPa)

2 abs. / 0...1.6bar (0...160kPa)

3 abs. / 0...6.0bar (0...600kPa)

4 abs. / 0...16.0bar (0...1600kPa)

Electronics
Z 4...20mA

H 4...20mA/HART®

P Profibus PA

F Foundation Fieldbus 

Housing / Protection
K Plastic / IP66/IP67

A Aluminium / IP66/IP67

8 Stainless steel (electropolished) 316L / IP66/IP67 

Cable entry / Plug connection
M M20x1.5 / without

N ½NPT / without

Indicating/adjustment module (PLICSCOM)
X Without

A Top mounted

Accuracy class
E 0.10%

S 0.20%

BR53.

1)
Only with front-flush threaded version

VEGABAR 54

Approval
XX without

XM Ship approval 

CX ATEX II 1G, 1/2G, 2G EEx ia IIC T6

CM ATEX II 1G, 1/2G, 2G EEx ia IIC T6 + Ship approval 

GX ATEX II 1/2D,2D IP6X T

Process fitting / Material
GG Thread G1½A PN60 / 316L 

GN Thread 1½NPT PN60 / 316L

CA Tri-Clamp 2" PN16 / 316L

CE Tri-Clamp 2½" PN10 / 316L

LA Hygien. fitting with compression nut F40 PN40 / 316L

TA Varivent N50-40 PN25 / 316L

RB Bolting DN50PN25 DIN11851 / 316L

RD Bolting DN50PN25 Form A DIN11864 / 316L 

RT SMS DN51 PN6 / 316L

AA DRD PN40 / 316L 

BB M44x1.25; pressure screw PN60 / 316L

SA Neumo biocontrol Gr.50PN16/316L

FB Flange DN50PN40 Form C, DIN2501 / 316L

FM Flange DN80PN64 Form C,DIN2501/316L

FH Flange 2" 150lb RF, ANSI B16.5 / 316L 

GB Thread G½A front-flush PN60 / 316L

GC Thread G1A completely front-flush PN60 / 316L

BF Thread M30x1.5 absolutely front-flush PN60/316L

PD PMC 1¼" front-flush

VP Thread G1A suitable for PASVE PN40 / 316L

FA Flange DN25PN40 Form B1, EN 1092-1/316L

Seal measuring cell
1 FKM (Viton) 

2 Kalrez 6375

3 EPDM

R Chemraz 535

Pressure / Measuring range
A rel. / 0...0.1bar (0...10kPa)

B rel. / 0...0.2bar (0...20kPa)

C rel. / 0...0.4bar (0...40kPa)

D rel. / 0...1.0bar (0...100kPa)

E rel. / 0...2.5bar (0...250kPa)

F rel. / 0...5.0bar (0...500kPa)

G rel. / 0...10.0bar (0...1000kPa)

H rel. / 0...25.0bar (0...2500kPa)

V rel. / 0...60.0bar (0...6000kPa)

P rel. / -1...0.0bar (-100...0kPa)

Q rel. / -1...1.5bar (-100...150kPa)

R rel. / -1...5.0bar (-100...500kPa)

S rel. / -1...10.0bar (-100...1000kPa)

T rel. / -1...25.0bar (-100...2500kPa)

W rel. / -1...60.0bar (-100...6000kPa)

K rel. / -0.05...0.05bar (-5...5kPa)

L rel. / -0.1...0.1bar (-10...10kPa)

M rel. / -0.2...0.2bar (-20...20kPa) 

O rel. / -0.5...0.5bar (-50...50kPa)

1 abs. / 0...1.0bar (0...100kPa)

2 abs. / 0...2.5bar (0...250kPa)

3 abs. / 0...5.0bar (0...500kPa)

4 abs. / 0...10.0bar (0...1000kPa)

5 abs. / 0...25.0bar (0...2500kPa)

7 abs. / 0...60.0bar (0...6000kPa)

Electronics
Z 4...20mA

H 4...20mA/HART®

P Profibus PA

F Foundation Fieldbus

Housing / Protection
K Plastic / IP66/IP67

A Aluminium / IP66/IP67

8 Stainless steel (electropolished) 316L / IP66/IP67 

Cable entry / Plug connection
M M20x1.5 / without

N ½NPT / without

Indicating/adjustment module (PLICSCOM)
X Without

A Top mounted 

Accuracy class
E 0.10%

S 0.20%

BR54.
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PB251A Series
2  2  0  -  3  3  0  W A T  T  S   D  C  U  P  S

Features
• Ultra-low noise output
• Independent battery charging 
• DC OK & battery charger OK alarms & LEDs
• Battery disconnected alarm
• Battery Low Voltage Disconnect - LVD
• Battery fuse fail LED
• Over-temperature protection
• Analogue meters on standard model
• Optional : Liquid Crystal Display
• Optional : Network Enabled 
• Models available Q1 2010

Specifications
INPUT

Voltage: 190 to 264 vac, or 190 to 400VDC

Line regulation: 0.2%typical

Current: 1.4A maximum

Inrush current: 10A maximum

Frequency: 45 to 65 Hz

OUTPUT

Voltage See table

Current See table

Load regulation 0.5%typical

Current limit type load cct Constant current

Current limit type batt. cct Constant current

Short circuit protection Indefinite, auto-resetting

Over-voltage protection 17.5 to 20V latching (13.8Vdc output)
31.5 to 39V latching (27.6Vdc output)

Ripple & noise
100 MHz bandwidth
28mVp-p (13.8Vdc output)
55mVp-p (27.6Vdc output)

ENVIRONMENTAL

Operating temperature 0 to 70oC ambient with derating, 5...90%
relative humidity (non-condensing)

Over-temperature protection Automatic & auto-resetting

Cooling requirement Natural convection

Efficiency 80% minimum

STANDARDS & APPROVALS

Safety Complies with AS/NZS 60950, class 1,
NSW Office of Fair Trading Approval N20602

EMC Emissions comply with AS/NZS CISPR11,
Group 1, Class B. Complies with ACA EMC
Scheme, Safety & EMC Regulatory
Compliance Marked

Isolation input - output
input - ground
output - ground

4242VDC for 1 minute 
2121VDC for 1 minute 
707VDC for 1 minute

ALARMS & BATTERY FUNCTIONS

DC OK
Green LED : ON=OK voltage free change over
contacts (32V,1A) Alarms on loss of AC mains
power or failure of off-line AC/DC converter /
battery charger

Battery OK Green LED : ON=OK voltage free change over
contacts (32V,1A) Alarms on battery low
voltage, failure of battery fuse or battery
disconnected. Alarm cancelled when fuse or
battery replaced, or AC  input restored

Battery Low Voltage Disconnect
(LVD)

Low voltage disconnect 10.5V for 12V
battery, 21V for 24V battery, adjustable
1.6 to 2.0V / cell all models

Charger over-load protection Auto-resetting electronic circuit breaker

Reverse polarity protection Internal battery fuse

Battery to load voltage drop 0.2 to 0.35V typical model dependant

OPTIONS

Liquid Crystal Display 16 character 2 line display, add -LCD  to rack 
mount model

Network Enabled Internal network card in conjunction with         
PB251A becomes a network enabled  device
combining the benefits of SNMP V1, XML and
an embedded webpage. Add -N to all model

MECHANICAL

Chassis mount case size 264 L x 172 W x 67 H mm

CM case size with heatsink 264 L x 186 W x 67 H mm

Rack mount size 232 D x 19" W x 2RU H

Weight 1.9 kg

Weight with heatsink 2.1 kg

Weight (rack mounted version) 5.5 kg
Selection Table

MODEL
NUMBER

OUTPUT OUTPUT OUTPUT
VDC ILOAD IBATT POWER MECHANICAL

PB251A-12CM 13.8V 16A 2A 220W chassis mount
PB251A-24CM 27.6V 11 2A 300W chassis mount
PB251A-12CM-H 3.8V 20A 2A 275W chassis mount / heatsink
PB251A-24CM-H 27.6V 12A 2A 330W chassis mount / heatsink
PB251A-12RML 13.8V 20A 4A 275W rack mount / screw terminals
PB251A-24RML 27.6V 12A 2A 330W rack mount / screw terminals
PB251A-12B 13.8V 20A 20A 275W rack mount / Hirose connector  
PB251A-24B 27.6V 12A 12A 330W rack mount / Hirose connector  

NOTE: Non standard battery
charging current available on
request. ie PB251-12CM-H-10 for
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172.0

154.0

NOT E S :
1.  Mounting C entres :  S uitable for M4 Hardware

S tandard:  165 x 80 mm
Alternate:  254 x 80 mm

2.  M3 threaded holes  on bottom of bas e.
S tandard:  130 x 80 mm centres
Alternate:  221 x 80 mm centres  

3.  AC  Mains :  10A C las s  1 IE C 60320 power inlet
4.  Output and B attery:  4W P luggable S crew T erminal B lock

S uitable for up to 4 sq. mm wire.
5.  Alarms :  6W P luggable S crew T erminal B lock

S uitable for up to 1.5 s q. mm wire.

OUT P UT B AT T E R Y

+ +- -

B AT OK DC  OK
NC C NO NC C NO

B ATTE R Y  OK

DC  OK

OUT P UT B AT T E R Y
+ - + -

B AT  OK DC  OK
NC C NO NC C NO

OUT P UT  / B AT T E R Y  
T E R MINAT IONS

ALAR M 
T E R MINAT IONS

186.0 (P B 251A- **C M-H Only)

12

3 4

P B 251A-12B  OUT P UT  & B AT T E R Y  C ONNE C T OR

P IN1:  + OUT P UT

P IN2:  - OUT P UT

P IN3:  + B AT T E R Y

P IN4:  - B AT T E R Y
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80.0 80.0 S tandard Mounting
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0
12
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A
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M

ou
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g
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5.

0

254.0

10.0
221.0

NO C NC NO C NC
DC  OK B AT T  OK

+ + - - - +
LOAD B AT T E R Y

P B 251A-**R ML ALAR M AND OUT P UT  T E R MINALS

NOT E S :
1.  2R U x 19"  rack enclosure per IE C 297
2.  Mounting s lots  are suitable for M6 hardware.
3.  Input connector is  a 10A C las s  1 IE C 60320 inlet.

5.  P B 251A-12B  alarm terminal is  DB 25 female.  

s uitable for ring or fork lugs  up to 8 mm wide.

6.  P B 251A-12B  output and battery connector is  Hirose pn. HS 28R -4A.
Mating connector is  Hiros e pn. HS 28P -4A (not s upplied).

4.  2 meter IE C  mains  cord with Aus tralian plug is  s upplied with unit.

7.  P B 251A-**R ML alarm and output terminals  are M3.5 screws

HE AT S INK : P B 251A-**C M-H ONLY

P B 251A- **C M (-H) ME C HANIC AL OUT LINE

P B 251A-**RML & -12B  ME C HANIC AL OUT LINE

T OP   V IE W  

F R ONT   V IE W 

428.00 

23
2.

00
 

19
0.

00
 

R E AR   V IE W  (P B 251A-**R ML)

82
.0
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483.00 
465.50 

88
.1

0 
76

.2
0 

R E AR   V IE W  (P B 251A-12B )
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.0

0 

12

3 4

P B 251A-12B  ALAR M C ONNE C T OR

P IN 1:  C OMMON

P IN 6:  DC  OK  (NC )

P IN 15:  B AT T E R Y  OK  (NO)

MAINS ON

POWER SUPPLY

FAULT

F R ONT   V IE W 

DC  OK  

483.00 
465.50 

88
.1

0 

P OWE R  S UP P LY  

B AT T E R Y  OK  

76
.2

0 V A

V OLT AG E  LOAD C UR R E NT  

B AT T  

LOAD 

A

B AT T E R Y  C UR R E NT

+-

PB251A Series
2  2  0  -  3  3  0  W A T  T  S   D  C  U  P  S

172.172.00

B AB AT T  OKOK DC OK
NCC CC NONO NC C NO

B AB TTETTE R YR Y OKOK

DCC OKOK

186.86.00 (P B 251A-1A- **C** M-H H OnOnlyly)

P BP 251A1A-*- *RMLL & - & 12BB
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PBIH Series
1 5 - 1 5 0  W A T T S  D C / D C  S I N G L E  O U T P U T

INPUT

Input voltage 12VDC (9.2–16)
24VDC (19–32)
48VDC (38–63)
110VDC (85–140)

Inrush current 20A max. for 110V only

OUTPUT 

Output voltage See table

Voltage adjustment ±10%, ±5% for PBIH-F

Output current See table

Ripple & noise Output Volts x 1% + 50mV to -100mV pk-pk

Line regulation 0.8% over input range

Load regulation 0.9%, 0%–100% load

Temperature coefficient 0°C to 50°C, 0.03% per °C

Overvoltage protection O.V. clamp, PBIH-F
Output shutdown, PBIH-G, J, M, R – input
must be switched off for at least 30S to
reactivate

Overcurrent protection Fold back – PBIH-F
Current limiting, PBIH-G, J, M, R (PBIH-R
series is adjustable); PBIH110xxR models are
not adjustable

Drift Output V x 0.5% + 15(mV) per 8 hrs after 1 hr
warm-up

Rise Time 200ms max. – PBIH-F, M, R
100ms max. – PBIH-G, J (at 25°C)

Holdup time 10ms (only 110V input)

Remote sense PBIH-R Series only

OPERATING 

Efficiency 70%–89%

Safety isolation (1 minute) Type – 12, 24, 48V input
Input – Output: 1500VAC
Input– Case: 1500VAC
Output– Case: 500VAC
Type– 110V input
Input– Output: 2000VAC
Input– Case: 2000VAC
Output– Case: 500VAC

Insulation resistance 50Mž (500VDC) Input – Case

Parallel operation Consult sales office for details

Remote control PBIH-R Series:
Open link: output normal
Short link: output off

ENVIRONMENTAL

Operating temperature 0°C to 50°C full load

Cooling Convection cooled

Storage temperature -20°C to +85°C

Humidity 85%

Shock 30G, PBIH-F, G and J

Vibration (5Hz–10Hz, 10mm), 
(10Hz–50Hz) 2G, PBIH-F, G and J

STANDARDS AND APPROVALS

Safety Designed to UL1950

C-Tick AS/NZS CISPR11 Group 1, Class A

MECHANICAL

Weight PBIH-F : 250g
PBIH-G : 380g
PBIH-J : 410g
PBIH-M : 800g
PBIH-R : 1.4kg

FEATURES
• Wide selection of models
• 4 input voltage ranges
• High efficiency
• Low output ripple
• Proven reliability
• Good thermal margins

SPECIFICATIONS
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PBIH Series
1 5 - 1 5 0  W A T T S  D C / D C  S I N G L E  O U T P U T

PBIH-F

MODEL
NUMBER

INPUT OUTPUT OUTPUT
POWER

PBIH-1205F 9.2-16V 5V 3A 15W

PBIH-1212F 9.2-16V 12V 1.2A 15W

PBIH-1215F 9.2-16V 15V 1A 15W

PBIH-1224F 9.2-16V 24V 0.62A 15W

PBIH-2405F 19-32V 5V 3A 15W

PBIH-2412F 19-32V 12V 1.2A 15W

PBIH-2415F 19-32V 15V 1A 15W

PBIH-2424F 19-32V 24V 0.62A 15W

PBIH-4805F 38-63V 5V 3A 15W

PBIH-4812F 38-63V 12V 1.2A 15W

PBIH-4815F 38-63V 15V 1A 15W

PBIH-4824F 38-63V 24V 0.62A 15W

PBIH-11005F 85-140V 5V 3A 15W

PBIH-11012F 85-140V 12V 1.2A 15W

PBIH-11015F 85-140V 15V 1A 15W

PBIH-11024F 85-140V 24V 0.62A 15W

PBIH-1205G 9.2-16V 5V 5A 25W

PBIH-1212G 9.2-16V 12V 2.1A 25W

PBIH-1215G 9.2-16V 15V 1.7A 25W

PBIH-1224G 9.2-16V 24V 1.1A 25W

PBIH-1248G 9.2-16V 48V 0.5A 25W

PBIH-2405G 19-32V 5V 5A 25W

PBIH-2412G 19-32V 12V 2.1A 25W

PBIH-2415G 19-32V 15V 1.7A 25W

PBIH-2424G 19-32V 24V 1.1A 25W

PBIH-2448G 19-32V 48V 0.5A 25W

PBIH-4805G 38-63V 5V 5A 25W

PBIH-4812G 38-63V 12V 2.1A 25W

PBIH-4815G 38-63V 15V 1.7A 25W

PBIH-4824G 38-63V 24V 1.1A 25W

PBIH-4848G 38-63V 48V 0.5A 25W

PBIH-11005G 85-140V 5V 5A 25W

MODEL
NUMBER

INPUT OUTPUT OUTPUT
POWER

PBIH-11012G 85-140V 12V 2.1A 25W

PBIH-11015G 85-140V 15V 1.7A 25W

PBIH-11024G 85-140V 24V 1.1A 25W

PBIH-11048G 85-140V 48V 0.5A 25W

PBIH-1205J 9.2-16V 5V 8A 40W

PBIH-1212J 9.2-16V 12V 3.3A 40W

PBIH-1215J 9.2-16V 15V 2.7A 40W

PBIH-1224J 9.2-16V 24V 1.7A 40W

PBIH-1248J 9.2-16V 48V 0.8A 40W

PBIH-2405J 19-32V 5V 10A 50W

PBIH-2412J 19-32V 12V 4.3A 50W

PBIH-2415J 19-32V 15V 3.4A 50W

PBIH-2424J 19-32V 24V 2.5A 50W

PBIH-2448J 19-32V 48V 1A 50W

PBIH-4805J 38-63V 5V 10A 50W

PBIH-4812J 38-63V 12V 4.3A 50W

PBIH-4815J 38-63V 15V 3.4A 50W

PBIH-4824J 38-63V 24V 2.5A 50W

PBIH-4848J 38-63V 48V 1A 50W

PBIH-11005J 85-140V 5V 10A 50W

PBIH-11012J 85-140V 12V 4.3A 50W

PBIH-11015J 85-140V 15V 3.4A 50W

PBIH-11024J 85-140V 24V 2.5A 50W

PBIH-11048J 85-140V 48V 1A 50W

PBIH-1205M 9.2-16V 5V 18A 100W

PBIH-1212M 9.2-16V 12V 9A 100W

PBIH-1215M 9.2-16V 15V 7A 100W

PBIH-1224M 9.2-16V 24V 4.5A 100W

PBIH-1248M 9.2-16V 48V 2A 100W

PBIH-2405M 19-32V 5V 20A 100W

PBIH-2412M 19-32V 12V 9A 100W

PBIH-2415M 19-32V 15V 7A 100W

MODEL
NUMBER

INPUT OUTPUT OUTPUT
POWER

PBIH-2424M 19-32V 24V 5A 100W

PBIH-2448M 19-32V 48V 2A 100W

PBIH-4805M 38-63V 5V 20A 100W

PBIH-4812M 38-63V 12V 9A 100W

PBIH-4815M 38-63V 15V 7A 100W

PBIH-4824M 38-63V 24V 5A 100W

PBIH-4848M 38-63V 48V 2A 100W

PBIH-11005M 85-140V 5V 20A 100W

PBIH-11012M 85-140V 12V 9A 100W

PBIH-11015M 85-140V 15V 7A 100W

PBIH-11024M 85-140V 24V 5A 100W

PBIH-11048M 85-140V 48V 2A 100W

PBIH-1205R 9.2-16V 5V 27A 150W

PBIH-1212R 9.2-16V 12V 13A 150W

PBIH-1215R 9.2-16V 15V 10A 150W

PBIH-1224R 9.2-16V 24V 6.5A 150W

PBIH-1248R 9.2-16V 48V 3.3A 150W

PBIH-2405R 19-32V 5V 30A 150W

PBIH-2412R 19-32V 12V 14A 150W

PBIH-2415R 19-32V 15V 11A 150W

PBIH-2424R 19-32V 24V 7A 150W

PBIH-2448R 19-32V 48V 3.5A 150W

PBIH-4805R 38-63V 5V 30A 150W

PBIH-4812R 38-63V 12V 14A 150W

PBIH-4815R 38-63V 15V 11A 150W

PBIH-4824R 38-63V 24V 7A 150W

PBIH-4848R 38-63V 48V 3.5A 150W

PBIH-11005R 85-140V 5V 30A 150W

PBIH-11012R 85-140V 12V 14A 150W

PBIH-11015R 85-140V 15V 11A 150W

PBIH-11024R 85-140V 24V 7A 150W

PBIH-11048R 85-140V 48V 3.5A 150W

SELECTION TABLE
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PBIH-G

PBIH-J

PBIH-M

PBIH Series
1 5 - 1 5 0  W A T T S  S I N G L E  O U T P U T

PBIH-R
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PBBA-CM Series
C H A S S I S  M O U N T

FEATURES
• Regulated Output
• Overcurrent protected
• 2:1 Input ratio
• Chassis mounted
• Screw termination
• C-tick compliant

PRODUCT INFORMATION
The PBBA-CM series chassis mounting DC/DC converters are available in
single and Multiple Outputs.  They are 10W, 15W and 25W  PBBA series
PCB mounting converters, mounted in an easy to install chassis mounting
enclosure with screw termination for easy installation.

TECHNICAL ILLUSTRATIONS

PART NUMBERING
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Owner’s Manual

ACE3600 RTU 

6802979C35-E

ab

MOTOROLA and the Stylized M Logo are registered 
in the U.S. Patent and Trademark Office. All other 
product or service names are the property of their 
respective owners. 

Copyright © 2010 Motorola    All Rights Reserved 
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COMPUTER SOFTWARE COPYRIGHTS 

The Motorola products described in this instruction manual may include copyrighted Motorola computer programs stored in 
semi conductor memories or other media. Laws in the United States and other countries preserve for Motorola certain 
exclusive rights for copyrighted computer programs including the exclusive right to copy or reproduce in any form the 
copyrighted computer program.  Accordingly, any copyrighted Motorola computer programs contained in the Motorola 
products described in this manual may not be copied or reproduced in any manner without the express written permission of 
Motorola Inc..  Furthermore, the purchase of Motorola products shall not be deemed to grant either directly or by implication, 
estoppel, or otherwise, any license under the copyrights, patents or patent applications of Motorola, except for the normal 
non-exclusive, royalty free license to use that arises by operation of law in the sale of a product. 

EUROPEAN UNION DIRECTIVE 2002/95/EC CONFORMANCE STATEMENT 

Hereby, Motorola declares that these products comply with RoHS European Directive no. 2002/95/EC (Restriction of the use 
of Hazardous Substances) and WEEE Directive no. 2002/96/EC (Strategy of Waste management), with the exception of 
models listed in Appendix B. 

Motorola, Inc. 
1301 E. Algonquin Road, 
Schaumburg, IL 60196 U.S.A. 
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ACE Advanced Control Equipment 

AI Analog Input 

AO Analog Output 

AWG American Wire Gauge  

DCD Data Carrier Detect 

DFM Direct Frequency Modulation 

DI Digital (Discrete) Input 

DNP Distributed Network Protocol 

DO Digital (Discrete) Output 

DPSK Differential Phase Shift Keying 

EMI Expansion Microcode Interface 

EPP Environmentally Preferred Product 

ESD Electrostatic Discharge  

EU European Union 

FCC Federal Communication Commission 

FEP Front End Processor (MCP-M, MCP-T, or FIU) 

FET Field Effect Transistor 

FPGA Field Programmable Gate Array 

FSK Phase Shift Keying 

FIU Field Interface Unit 

GND Ground

GPRS General Packet Radio Service 

GPS Global Positioning Satellite 

GSM Global System for Mobile Communications  

GW ACE IP Gateway 

HV High Voltage 

HW Hardware

IEC International Electrotechnical Commission 

IO (I/O) Inputs Outputs 

IP Internet Protocol 

IPGW IP Gateway 
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LAN Local Area Network

LED Light Emitting Diode 

MCC Master Control Center 

MCP-M Motorola Communication Processor – MODBUS 

MDLC Motorola Data Link Communication 

MODBUS MODICON BUS Protocol 

MOSCAD Motorola SCADA 

MOSCAD-L Motorola SCADA-Light 

NEMA National Electrical Manufacturers Association (issues enclosure standards) 

NTP Network Time Protocol 

OPC Open Connectivity 

OVF Overflow

PC Personal Computer 

PLC Programmable Logic Controller 

PPC Power PC

PPH Pulse per Hour 

PPM Parts Per Million 

PPP Point-to-Point Protocol

PPS Pulse per Second 

PSTN Public Switched Telephone Network 

RAM Random Access Memory 

RF Radio Frequency 

ROM Read Only Memory 

RST Reset

RTS Request to Send 

RTU Remote Terminal Unit (can be MOSCAD or MOSCAD-L) 

RX Receive

SCADA Supervisory Control and Data Acquisition 

SBO Select Before Operate 

SDRAM Synchronous Dynamic Random Access Memory 

SNMP Simple Network Management Protocol 

SNTP Simple Network Time Protocol 

SPDT Single Pole Double Trigger 

SPST Single Pole Single Trigger 
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STS System Tools Suite 

SW Software

TB Terminal Block

TCP Transmission Control Protocol 

TDPSK Trunked Differential Phase Shift Keying 

TX Transmit 

UDF Underflow

UDP User Datagram Protocol 

UHF Ultra High Frequency 

USB Universal Serial Bus 

VHF Very High Frequency 

WAN Wide Area Network 

WB Wire Break

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 371 of 405



DESCRIPTION

Product Overview 
The ACE3600 is a programmable Remote Terminal Unit (RTU). Almost any automation task 
can be implemented with a suitable choice of ACE3600 components.  Typically the RTU 
monitors and controls local equipment and communicates with a control center and with other 
RTUs in the system.  The ACE3600 is the newest Motorola SCADA (MOSCAD) RTU, a 
member of MOSCAD family of RTUs and Control Center Front End Processors. 

The ACE3600 System Tools Suite (STS) can be run on a local or remote PC to perform all the 
setup, programming and monitoring operations such as RTU configuration, system/application, 
download, monitoring, etc.  

Features of the ACE3600 
The ACE3600 combines all the advantages of the legacy MOSCAD and MOSCAD-L RTUs 
with those of modern hardware and software technologies.  

Among these are: 

A modern CPU platform with powerful microprocessor 

Real-time operating system based on Wind Rivers VxWorks OS 

Enhanced communication and networking capabilities 

Rugged modular design 

Extended operating temperature range 

Improved power supply/charger  

Modules with a high component density 

System building tools 

Interoperability with legacy MOSCAD family RTUs 

General Description 
The ACE3600 RTU is a modular unit, comprised of removable modules installed in a multi-
slot frame.  These modules include  

Power supply  

CPU

I/O modules   

1-1
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Description 

The basic (default) model includes one power supply and one CPU module.  The number of 
I/O modules is selected as an option of the base model. 

Figure 1-1 provides a general view of the ACE3600 RTU with five I/O modules. 

POWER
SUPPLY
MODULE

MOUNTING
PLATE

CPU MODULE I/O MODULES 

Figure 1-1 ACE3600 RTU – General View 

I/O Module Options 
The following types of I/O modules are available: 

Digital Inputs (DI), including High Voltage

Digital Outputs (DO), including High Voltage 

Analog Inputs (AI)

Analog Outputs (AO) 

Mixed I/O 

Mixed Analog 

Communication Interfaces
The ACE3600 CPU includes the following serial ports: 

Configurable RS232 or RS485 serial port 

Configurable RS232 with GPS receiver support (for time sync)   

Ethernet 10/100 Mb/s (ACE3600 CPU3640, CPU3680 models) 

1-2

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 373 of 405



Description 

Two USB full speed host ports (12 Mbs) for MotoTrbo radios only (ACE3600 CPU3680 
and ACE IP Gateway only) 

One USB device port  (ACE3600 CPU3680 and ACE IP Gateway only) (future option) 

Two additional plug-in ports can be added to the CPU.  The following types of communication 
modules are available for the plug-in ports: 

RS232

RS485

General radio interface (Conventional or Trunking, DPSK 1200, FSK 2400, DFM 4800) 

Ethernet 10 Mb/s 

Ethernet 10/100 Mb/s (on plug-in Port 1 only)  

ACE3600 RTU Construction 
The ACE3600 is available in various structures: 

Frame which can accommodate a varied number and type of modules 

Metal chassis which accommodates the frame, and optional radios, backup battery and 
communication interfaces 

Protective housing which accommodates the frame, and optional radios, backup battery 
and communication interfaces (suitable for outdoor installation) 

The ACE3600 frame consists of the following elements: 

Plastic slots which accommodate the power supply, CPU and I/O modules, and 
backplane bus motherboard 

Mounting plate for attaching the plastic slots together and mounting the frame on a 
wall

Backplane bus motherboard which connect the modules to each other via the signal 
buses and connects the modules with operating voltages 

Power junction box for AC or DC power source and ground connections 

A frame can be mounted on the wall or installed in a 19” rack or customer enclosure.  For more 
information, see the Installation chapter below 

The ACE3600 frame can include wide or narrow plastic slot units: 

Wide slot unit - can hold a power supply and a CPU or up to three I/O modules 

Narrow slot unit - can hold up to two I/O modules  

1-3
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Description 

RTU Options 
Each RTU can include a number of options, including portable and mobile radios, and plastic 
boxes with interface card for communication, etc.   

Housing/Mounting Type Capacity/Options Illustration

No I/O slot frame 
Basic (default) model. 

Can be installed on a wall. 

Power supply and CPU 

Can be ordered with metal 
chassis or housing options. 

Can be ordered with 19" 
frame metal back. 

2 I/O slot frame 

Can be installed on a wall. 

Power supply and CPU, 
up to 2 I/Os

Can be ordered with metal 
chassis or housing. 

Can be ordered with 19" 
frame metal back. 

3 I/O slot frame 

Can be installed on a wall. 

Power supply and CPU, 
up to 3 I/Os 

Can be ordered with metal 
chassis or housing. 

Can be ordered with 19" 
frame metal back. 

5 I/O slot frame 

Can be installed on a wall. 

Power supply and CPU, 
up to 5 I/Os 

Can be ordered with large 
metal chassis or housing. 

Can be ordered with 19" 
frame metal back. 

7 I/O slot frame 

Can be installed on a wall. 

Power supply and CPU, 
up to 7 I/Os 

Can be ordered with large 
metal chassis or housing. 

1-4
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Description 

Housing/Mounting Type Capacity/Options Illustration

8 I/O slot frame  

Can be installed on a wall or in 
19” rack/enclosure.

Power supply and CPU, 
up to 8 I/Os 

Can be ordered with metal 
chassis option for accessories: 
6.5 or 10 Ah Lead-Acid 
backup battery 
1 radio; up to 4 plastic boxes. 

For all possible combinations, 
see 19” Metal Chassis 
Installation Combinations in 
the Installation chapter 
below.

I/O expansion frame 

2 I/O slot, 3 I/O slot, 5 I/O slot, 
7 I/O slot, or 8 I/O slot 

I/O expansion power supply, 
I/O expansion module, up to 
8 I/Os. 
Can be connected to the main 
RTU frame. 

Can be ordered with large 
metal chassis or housing. 

Small metal chassis 

Enables installation of radio, 
backup battery and other 
accessories.

Can be installed on a wall or in 
housing.

Power supply and CPU,  
up to 2 I/Os,
1 mobile/portable radio,  
6.5Ah Lead-Acid backup 
battery;   
1 plastic box can be installed 
in place of the radio.

Medium metal chassis 

Enables installation of radio, 
backup battery and other 
accessories.

Can be installed on a wall or in 
housing.

Power supply and CPU, 
up to 3 I/Os, 
1 mobile/portable radio, 
1 plastic interface box, 
6.5 Ah Lead-Acid backup 
battery 

Large painted metal chassis 

Enables installation of radio, 
backup battery and other 
accessories.

Can be installed on a wall or in 
housing.

Power supply and CPU, 
up to 7 I/Os,
1 plastic interface box,
up to 2 mobile/portable 
radios,
6.5 or 10 Ah Lead-Acid 
backup battery 

1-5
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Housing/Mounting Type Capacity/Options Illustration

19" frame metal back 

Enables installation of radio, 
backup battery and other 
accessories.

Can be installed in 19” rack or 
on a wall. 

Power supply and CPU, 
0, 3, 5, or 8 I/Os, 1 radio, 6.5 
or 10 Ah Lead-Acid backup 
battery, and up to 4 plastic 
boxes.  (Not all combinations 
are valid together.) 

Can be ordered with ACE IP 
Gateway, power supply, 
radio, 6.5 or 10 Ah Lead-
Acid backup battery and up 
to 2 plastic boxes. 

For all possible combinations, 
see 19” Metal Chassis 
Installation Combinations in 
the Installation chapter 
below.

Small NEMA 4X/IP66 housing 

Enables installation of radio, 
backup battery and other 
accessories.

Can be installed on a wall. 

Power supply and CPU, 
up to 3 I/Os,
1 mobile/portable radio, 
1 plastic interface box,
6.5 Ah Lead-Acid backup 
battery 

Large metal NEMA 4X/IP66 
housing

Enables installation of radio, 
backup battery and other 
accessories.

Can be installed on a wall. 

Power supply and CPU, 
up to 7 I/Os,
1 plastic interface box,
up to 2 mobile/portable 
radios,
6.5 or 10 Ah Lead-Acid 
backup battery 

For installation instructions of each housing/mounting type, see the Installation chapter.  

For information on I/O expansion, see the I/O Expansion chapter. 

For the dimensions and weight of each combination, see Appendix A: General Specifications. 

For a detailed list of all ACE3600 options, see the ACE3600 price pages and ordering 
information.  

For a detailed description of the individual modules, see the appropriate chapter below. 
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RTU Components 
The ACE3600 RTU can include the following components. 

Component Function Notes

Power supply module Converts the main AC or DC 
power source to the voltages 
required by the modules, 
radio/modems and 
accessories.
Charges the backup battery 
and switches to the battery 
voltage when the main power 
fails (in models with charger.)

See Power Supply Module 
and Backup Battery chapter. 

CPU module Stores and runs the user 
application program, stores 
data collected by the I/O 
modules and communicates 
with the control center, RTUs 
and other devices via the 
communication ports. 

See CPU Module chapter. 

CPU plug-in port Enables adding various 
communication ports to the 
CPU modules. 

See CPU Module chapter. 

CPU plug-in SRAM Provides static RAM. See CPU Module chapter. 

I/O module Matches between the 
ACE3600 and signals of 
various types/levels.   
Interfaces between the 
ACE3600 and the process 
signals.

See I/O Modules chapter. 

Terminal blocks (TB) Connects the signals to the 
I/O modules. 

See I/O Modules chapter. 

Plug-in 24V DC power supply Enables adding 24 V floating 
power supplies to I/O 
modules for contact “wetting” 
and sensor operation. 

See I/O Modules chapter. 

I/O expansion module Connects the I/O modules on 
an I/O expansion frame to the 
CPU module on the RTU’s 
main frame (frame 0), 
directly or via an expansion 
LAN switch).

See Expansion Module 
chapter.
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Component Function Notes

I/O expansion power supply Connects 12V power and 
12V DO from the power 
supply on the RTU’s main 
frame to an I/O expansion 
frame, or from one I/O 
expansion frame to another. 

See Expansion Power 
Supply Module chapter. 

I/O expansion LAN switch One switch enables 
connection of up to seven 
expansion frames to the main 
frame CPU.  

Two switches allow 
connection of up to thirteen 
expansion frames to the main 
frame CPU. 

See Expansion LAN Switch 
chapter.

ACE IP Gateway module Serves as a front end unit 
between
ACE3600/MOSCAD RTUs 
and control center SCADA 
clients using TCP/IP 
protocol.

See ACE IP Gateway 
Module chapter. 

TB holder kit Holds Module TBs. See I/O Modules chapter. 

Cable with TB holder A cable to connect signals to 
the I/O modules. 

See I/O Modules chapter. 

Backup battery Enables backup RTU 
operation when main power 
fails.

See Power Supply Module 
and Backup Battery chapter. 

Radio installation kit Mechanical support and 
cables that enable installation 
of radio. 

See Radio Types and 
Installation Kits chapter. 

RS485 Connection Box Enables connection of up to 6 
devices to the RS485 port on 
the CPU (2W multi-drop). 

See the RS485 Connection 
Box chapter. 

RTU to PC RS232 cable Enables connection of the 
RTU to a PC via the RS232 
port.

For use of the ACE3600 
Software Tools Suite (STS) 
to perform operations such 
as RTU configuration, 
system/application, 
download, monitoring, etc.  
See the ACE3600 STS User 
Guide.
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Component Function Notes 

RTU to PC Ethernet cable Enables connection of the 
RTU to a PC via the Ethernet 
port.

For use of the ACE3600 
Software Tools Suite (STS) 
to perform operations such 
as RTU configuration, 
system/application, 
download, monitoring, etc.  
See the ACE3600 STS User 
Guide.

Ethernet cable Enables the following 
connections:

1. CPU to LAN switch 

2. LAN switch to expansion 
frame 

3. LAN switch to LAN 
switch

See Expansion Module 
chapter.

Ethernet cross cable Enables the following 
connections:

1. A single I/O expansion 
frame directly to the RTU 
main frame. 

2. PC (STS) directly to one of 
the CPU Ethernet ports. 

See Expansion Module 
chapter.

Model Options and Accessories 
F7500  -  ACE3600 System Tools Suite Software 

F7600  -  ACE3600 ‘C’ Toolkit Software

The full list of ACE3600 options and accessories are listed in the ACE3600 System Planner.  

Product Safety and RF Exposure 
Before using an ACE3600 RTU model with a radio installed, read the operating instructions 
and RF exposure booklet for the specific radio contained in the product.
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INSTALLATION

General 
The ACE3600 RTU is shipped from the factory with the modules and plug-in ports assembled.  
The RTU frame is ready for mounting directly on a wall or in a customer's enclosure. The eight 
I/O frame can be installed on a 19" rack. 

Modules can be added to the slots in a frame before or after mounting the RTU on a 
wall/enclosure.

Installation of the ACE3600 should be done only by authorized and 
qualified service personnel in accordance with the US National Electrical 
Code. Only UL Listed parts and components will be used for installation. 
Use UL Listed devices having an environmental rating equal to or better 
than the enclosure rating to close all unfilled openings.

If the installation involves high-voltage connections, technicians must be 
specifically qualified to handle high voltage. 

If the I/O connections are powered by a hazardous voltage (>60VDC or 
>42Vpeak), all inputs should be defined as hazardous and the unit must be 
installed in a restricted access area for service personnel only. 

If the I/O connections are powered by a safety extra low voltage (SELV) 
(<60VDC or <42Vpeak), all inputs should be defined SELV.  

INSTALLATION CODES 

This device must be installed according to the latest version of the 
country's national electrical codes. For North America, equipment must be 
installed in accordance to the applicable requirements in the US National 
Electrical Code and the Canadian Electrical Code. 

INTERCONNECTION OF UNITS 

Cables for connecting RS232 and Ethernet Interfaces to the unit must be 
UL-certified type DP-1 or DP-2. (Note- when residing in a non LPS circuit.)  

OVERCURRENT PROTECTION 

A readily accessible Listed branch circuit overcurrent protective device 
rated 20 A must be incorporated in the building wiring. 
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External wiring which connects an I/O module to instruments/devices may 
not exceed 42.67m (140 feet).  
If the ACE3600 is subject to high levels of shock or vibration, you must 
take suitable measures to reduce the acceleration or amplitude. We 
recommend that you install the ACE3600 on vibration-damping materials 
(for example, rubber-metal anti-vibration mountings). 

METAL PARTS OF THE POWER SUPPLY MAY BE VERY HOT. 

After removing the power supply module, allow the metal parts to cool 
down before servicing the unit. 

A TORX screwdriver is required for installation. 

Mounting the ACE3600 Frame on a Wall 

Before drilling holes for mounting the frame, make sure there are no 
electrical wires installed inside the wall at the holes’ location. 

Four holes are provided, one in each corner of the RTU frame, for wall mounting the RTU.  
Figure 2-1, Figure 2-2, and Figure 2-3 show the dimensions of the various frames/metal chassis 
and the distances between the holes. For convenient installation of the ACE3600 RTU on a 
wall, allow an additional 6 cm (2.4") (in W, H) and 7 cm (2.75") (in D) around the plate. 
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Small Metal Chassis   Medium Metal Chassis  Large Metal Chassis 
Figure 2-1  Small//Medium/Large Metal Chassis Installation Dimensions and Screw Holes 

for Installation 
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Figure 2-2  No I/O, 2 I/O, and 3 I/O Frame Installation Dimensions and Screw Holes for 
Installation
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Figure 2-3  5 I/O and 7 I/O Frame Installation Dimensions and Screw Holes for 
Installation

The following screw mount installation procedure should be used to install all ACE3600 
frames (with or without a metal chassis) on a wall, except the 8 I/O (19") frame.  For the 8 I/O 
frame, see Installing the ACE3600 in a 19" Rack and Mounting the ACE3600 8 I/O Frame on a 
Wall below. 

Procedure 2-1  How to Mount the RTU Frame on a Wall 

1) Drill four holes in the wall at the horizontal and vertical distances shown in Figure 2-1,
Figure 2-2, and Figure 2-3.

2) Insert M4 screws (not supplied) with head size DIN 7981C/ST4, 2x38mm into the holes. 

3) Remove the modules from the frame.  

4) Lift the RTU frame and hang over the four screws. 
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5) Remove the outermost modules in order to access the screws. 

6) Tighten all four screws with a screwdriver to secure the frame firmly against the wall. 

7) Replace the removed modules in their slots. 

Installing the ACE3600 in a 19" Rack 
The following screw mount installation procedure should be used to install the ACE3600 8 I/O 
(19") frame / 19" frame metal back in a 19" rack unit.  

Note: The brackets for 19" rack installation are not provided with the RTU and should be 
ordered separately. 

Procedure 2-2  How to Mount the RTU in a 19" Rack Unit 

1) Using three M4 screws supplied with kit FHN7420A, attach the metal bracket (p/n 
07013005001 from kit FHN7420A) to the side of the 19" frame metal back, according to 
the desired depth of the unit on the rack.  Repeat with the second bracket on the other side 
of the 19" frame metal back.  See Figure 2-4.

Figure 2-4  Attaching Brackets to 19" Frame - Exploded View 

2) Screw one M5 screw (not supplied) into the upright of the 19" rack unit, to correspond to 
the top keyhole on the metal bracket.  Repeat on the opposite upright.  See Figure 2-5.
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19” Rack Unit 
Metal Uprights

Figure 2-5  Screws for Hanging 19" Frame in Rack Unit - Exploded View 

3) Align the keyholes on the brackets with the two screws on the rack metal uprights, and 
hang the frame on the rack metal uprights.  See Figure 2-6.  Tighten the two screws to the 
uprights.

4) To reinforce the installation, add three more M5 screws (not supplied), through the 
remaining three holes on the metal bracket, into the upright of the 19" rack unit.  Repeat on 
the opposite upright.  See Figure 2-6.
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Metal Uprights

Screws for 
Hanging

Screws for 
Reinforcement

Figure 2-6  Installation of ACE3600 RTU 19" Frame in Rack Unit - Exploded View 

Installing the ACE3600 in a 19" Rack (for RTUs Ordered before 
October 2010) 

The following screw mount installation procedure should be used to install the ACE3600 8 I/O 
(19") frame in a 19" rack, for RTUs ordered before October 2010.  

Note: The brackets for 19" rack installation are not provided with the RTU and should be 
ordered separately. 

Procedure 2-3  How to Mount the RTU in a 19" Rack Unit 

1) Press the small metal bracket into the slot of the larger bracket.  See Figure 2-7.

2) Secure the two brackets together with two M5 screws (supplied), according to the desired 
depth of the unit on the rack.  See Figure 2-7.

3) Repeat steps 1-2 for the other pair of brackets. 
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4) Using the supplied two screws, attach the combined brackets to the metal upright of a 19" 
rack unit.  See Figure 2-7.  Repeat on other side. 

Bracket Groove

Small Bracket

Large Bracket

Metal Upright

Figure 2-7  Installation of Brackets for 19" Rack Units 
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5) Hang the 19'' metal chassis on the brackets, so that the two teeth on the back of the metal 
chassis hook onto the groove of the larger bracket.  See Figure 2-8.

Figure 2-8  Installation of ACE3600 RTU 19" Rack- Exploded View 

6) From the standard rack unit, remove the two modules from the leftmost slots and the two 
modules from the rightmost slots.  For the 19" accessories metal chassis, no accessories 
need to be removed.  (See Figure 2-9.)

7) Using two supplied M5 (X6) screws and a 16 cm (6.3") long screwdriver, from inside the 
slot secure the 19" metal chassis to the small bracket.  Repeat on the second side.  See 
Figure 2-8.

8) Replace any removed modules to their slots. 

2-8 

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 388 of 405



Installation

Mobile Radio

Portable Radio
Plastic Boxes

Battery

Figure 2-9 Installation of ACE3600 RTU 19" Rack Accessories - General View 

Mounting the ACE3600 8 I/O Frame on a Wall 
465.9 mm

235 m
m14

6.
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m
m
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*Additional screws for extra fortification

Figure 2-10  8 I/O Frame (19") Metal Back Installation Dimensions 

The following screw mount installation procedure should be used to install the ACE3600 8 I/O 
(19") frame on the wall. 

Note: The brackets for 19" wall mount installation are not provided with the RTU and should 
be ordered separately. 
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Procedure 2-4  How to Mount the RTU 19" Metal Frame Back on a Wall 

1) Remove the CPU, Power Supply and I/O modules from the RTU frame. 

2) Drill four holes into the wall at the horizontal and vertical distances shown in Figure 2-10.
(If you choose to further secure the 19" frame, drill four additional four holes, at the 
distances shown in Figure 2-10.)

3) Using two M5 screws (not supplied), secure the rectangular wall mounting bracket 
(07013022001 from kit FHN7419A) to the wall, as shown in Figure 2-11.  Repeat for the 
second bracket. 

Figure 2-11  19" Frame Metal Back Bracket Installation  

4) Fit the metal frame in between the two brackets, lining up the holes on the sides.  (See 
Figure 2-12.) 

5) Using three supplied M4 screws, secure the left bracket to the left side of the frame.  (See 
Figure 2-12.)  Using three more screws, secure the right bracket to the right side of the 
frame. 

6) If you choose to further secure the 19" frame, screw two additional M5 screws (not 
supplied) into the two middle holes on the left bracket, as shown in Figure 2-12.  Repeat 
for the right bracket. 
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Figure 2-12  19" Frame Metal Back Installation 

Mounting the ACE3600 8 I/O Frame on a Wall (for RTUs Ordered 
before October 2010) 
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Figure 2-13  RTU Metal Chassis Installation Dimensions 

Procedure 2-5  How to Mount the RTU 19" Metal Chassis on a Wall 

The following installation procedure should be used to install the 8 I/O (19") frame on a wall, 
using the special wall mount brackets provided with the RTU.  

1) Remove the CPU, Power Supply and I/O modules from the RTU frame. 

2) Drill four holes into the wall at the horizontal and vertical distances shown in Figure 2-13.

3) Using two supplied screws, secure the rectangular wall mounting bracket to the wall.   
Repeat for the second bracket. 
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4) Hang the metal chassis on brackets so that the two teeth of the metal chassis hook onto the 
groove of the brackets.  (See Figure 2-14.)

5) Using two M4 screws (not supplied) with head size DIN 7981C/ST4, 2x38mm screws, 
secure the top and bottom of the frame to the left bracket.  Repeat for the right bracket. 

             

Figure 2-14 RTU Metal Chassis Installation  

Mounting the ACE3600 NEMA 4 Housing on a Wall 
The following screw mount installation procedure should be used to install ACE3600 frames in 
NEMA 4 housing on a wall.  

For convenient installation of the ACE3600 RTU with the NEMA 4 housing, allow an 
additional 6 cm (2.4") (in W, H) and 7 cm (2.75") (in D) around the housing. 

Four mounting brackets are provided, one in each corner of the RTU, for wall mounting the 
RTU housing (see Figure 2-15 through Figure 2-17). Figure 2-15 and Figure 2-16 show the 
distances between the bracket holes.   
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20.86" (53.0 cm)

20.86"

17.40" (44.2 cm)

17.40"
(53.0 cm) (44.2 cm)

Horizontal Bracket Installation              Vertical Bracket Installation 
Figure 2-15  Large NEMA 4 Housing - Installation Dimensions 

                               

16.2" (41.2 cm)

16.2"
(41.2 cm)

12.6" (32.0 cm)

12.6"
(32.0 cm)

Figure 2-16  Small NEMA 4 Housing - Installation Dimensions 

Procedure 2-6  How to Mount the RTU NEMA 4 Housing 

1) Drill four holes in the wall at the horizontal and vertical distances shown in Figure 2-15
(for the large housing) and in Figure 2-16 (for the small housing.) 

2) Using the brackets and the screws supplied in the plastic bag, fasten the mounting brackets, 
either horizontally or vertically, onto the four back corners of the housing.  See Figure 2-
17.

3) Mount the RTU onto the wall and secure with M4 screws (not supplied) with head size 
DIN 7981C/ST4, 2x38mm through the bracket hole.  See Figure 2-17.

2-13 

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 393 of 405



Installation

             

MOUNTING
BRACKET

PRE±INSTALLED
(WELDED) ON SOME
HOUSING BRANDS

Figure 2-17  Mounting the NEMA 4 Housing 

Connecting Power and Ground 
All internal electrical connections except for the main power, ground and battery are performed 
in the factory and supplied with the RTU.  The electrical interconnection diagrams are 
provided in the Break-Fix Procedures chapter. 

The procedures for the main power, ground and battery connections are provided below. 

The power and ground connections should be performed only by qualified 
and authorized service personnel.  All power and ground connections 
must be in accordance with local standards and laws.  

Per UL 60950 / EN 60950, install an external circuit breaker rated at 6 A 
between the power source and the ACE3600 Power supply. 

Per UL 60950 / EN 60950, for all I/O modules connections, the maximum 
voltage should not exceed 60V DC or 30 V AC unless it is specifically 
written otherwise. 

To maintain Overvoltage (Installation) Category II, install a suitable surge 
suppressor device in the branch circuit to limit expected transients to 
Overvoltage Category II values. The limits are based on IEC60664 and are 
also located in Table 2H of UL60950 (for mains = 150V, the transient rating 
is 1500V; for 150V < mains = 300V, the transient rating is 2500V; and for 
300V < mains = 600V, the transient rating is 4000V). 
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Make sure that the ground wire on the user cable is long enough to reach the 
grounding strip. 

Connecting AC/DC Main Power 
The power connection to all the ACE3600 power supply types is via the power junction box 
located on the frame beneath the power supply slot.   

Safety standards require that the power cable be attached to the unit at two anchor 
points:

Anchor point 1 for all units is inside the power junction box.  (See Figure 2-18
below.)

Anchor point 2 for the basic model (No I/O Slots Frame) is located on the right of 
the power junction box. (See Figure 2-18 below.) 
Anchor point 2 for all units with housing (other than No I/O Slots) is in the 
housing power cable gland. (See Figure 2-22 below.) 
Anchor point 2 for all other units without housing (other than No I/O Slots) is 
near the unit’s ground strip. (See Figure 2-19 below.) 

         
Clamp - Anchor Point 
Clamp - Anchor Point 

Figure 2-18  RTU on No I/O Frame – Cable Anchor Points 1 and 2 
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Anchor Point 2 Clamp
Figure 2-19  RTU on Metal Chassis – Cable Anchor Point 2 

Procedure 2-7  How to Connect the RTU to Main Power Source (Units with Frames and Metal 
Chassis) 

1) Using a screwdriver, open the power junction box cover (save the screws) and unscrew the 
power terminals screws inside the power junction box. 

2) Thread the user's main power cable through the two supplied clamps. 

3) Attach the wires of the user cable, according to the labels (~/0 for AC and +/- for DC.) For 
the No I/O Frame, connect the ground cable to the lower wire terminals (third pair). See 
Figure 2-20 and Figure 2-21.

Power Supply
Cable Inlet

User Power Cable

Wire 
Terminals

Anchor Point 1

Junction BoxGround Cables

Cable to Power Supply

0   ~

0   
~

Figure 2-20  RTU Power and Ground Connections - No I/O Frame Installation 
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Power Supply
Cable Inlet

User Power Cable

Wire 
Terminals

Anchor Point 1

Junction BoxGround Cables

Cable to Power Supply

0   ~

0   
~

Figure 2-21  RTU Power and Ground Connections – All Other Installations 

4) Pass the power cable to the right of the wire terminals inside the junction box, over the 
horizontal ridge.  

5) Close the first clamp around the user cable and screw it onto the junction box, into the hole 
next to wire terminals (anchor point #1).  

6) Close the second clamp and screw it onto the anchor point near the grounding strip (or on 
the bottom of the plastic to the right of the junction box in case of the No I/O Slots frame.) 

7) Replace the junction box cover over the junction box.  

8) Secure the junction box cover with two saved screws. 

9) For all installations except the No I/O frame, loosen the two screws on the grounding strip 
at the bottom of the metal chassis/housing and connect the ground cable to the protective 
ground. Tighten the screws firmly.  

10) Open the door of the power supply module and press in the cable holder downwards.  

11) Plug the connector of the power supply cable (FKN8381A/3089004V64 for DC, 
FKN8382A/3089004V65 for AC) into the cable inlet on the power supply module (on the 
bottom of the front panel.) and rotate the cable holder upwards to secure. 
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Procedure 2-8  How to Connect the RTU to Main Power Source (Units with Housing) 

1) Using a screwdriver, open the power junction box cover (save the screws) and unscrew the 
power terminals screws inside the power junction box. 

2) Insert the rubber grommet (supplied) into the threaded plastic cable gland, and place it into 
the hole on the bottom of the housing (from the outside.)  (See Figure 2-22.)

3) Place the nut into the same hole from inside the housing and screw the nut onto the cable 
gland. (See Figure 2-22.)

4) Thread the user's main power cable (110/220VAC or 24-48VDC) through the cable gland 
cover from below, through the cable gland, and into the housing. (See Figure 2-22.)

Cable 
Gland 

Grommet 

RTU Housing

NutCable 
Gland  
Cover

Power 
Cable 

Figure 2-22  RTU in NEMA 4 Housing – Cable Gland Anchor Point 2 

5) Attach the wires of the user cable, according to labels (~/0 for AC and +/- for DC.) See 
Figure 2-20 and Figure 2-21. For the No I/O frame, connect the ground cable to the lower 
wire terminals (third pair). 

6) Tighten the screws of the wire terminals and screw the wire terminals onto the junction 
box.

7) Pass the power cable into the right side of the junction box, over the horizontal ridge. 

8) Place the user cable into the clamp, close the clamp and screw it onto the junction box, into 
the hole next to wire terminals (anchor point #1). 

9) Replace the junction box cover over the junction box. 
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10) Secure the junction box cover with the two saved screws. 

11) For all installations except the No I/O frame, loosen two screws on the grounding strip at 
the bottom of the metal chassis/housing and connect the ground cable to the protective 
ground. Tighten the screws firmly. 

12) Screw the top of the cable gland tightly to the cable gland to secure the cable (anchor point 
#2).

13) Open the door of the power supply module and release the cable holder (press downward). 

14) Plug the connector of the power supply cable (FKN8381A/3089004V64 for DC, 
FKN8382A/3089004V65 for AC) into the cable inlet on the power supply module (on the 
bottom of the front panel.) and close the cable holder. 

Connecting the Expansion Power Supply to the Main Frame Power Supply 
When an I/O Expansion frame with an I/O Expansion power supply is added to the RTU, 
connect the power as follows:

Procedure 2-9  How to Connect the Expansion Power Supply to the Main Frame Power Supply 

1) Using a DC power cable (FKN8559A/#3002360C26), connect the Rack Exp connector 
from the power supply on the main frame to the Power In connector on the Expansion 
power supply. 

2) If the RTU includes more than one Expansion frame, use a DC power cable 
(FKN8559A/#3002360C26), to connect the Expansion Power Out connector on the 
preceding Expansion power supply to the Power In connector on the next Expansion power 
supply. 

Before connecting I/O Expansion frames to the main frame, make sure that the power 
supplies in question meet the power requirements of the RTU.  For information, see 
the ACE3600 System Planner. 

Connecting the Backup Battery 
The backup battery of ACE3600 is shipped from factory disconnected. Use this 
procedure to connect the battery cable to the power supply charger. 

Before using the Lead Acid backup battery, it is strongly recommended to read the 
information on the battery provided in the Power Supply Module and Backup Battery 
chapter.

2-19 

SPS Various Electrical Switchboard OM Section 7 Electrical Equipment Technical Information Part 1

Q-Pulse Id TMS581 Active 17/12/2013 Page 399 of 405



Installation

Lead acid batteries will self-discharge if they are stored without charging. Self-
discharge below the manufacturer's recommended voltage will result in internal 
permanent damage to the battery rendering it inoperable. When this occurs, if 
connected to a power supply/charger, the battery may produce excessive internal heat 
and therefore deform and/or leak. 

A battery contains diluted sulfuric acid, a toxic and corrosive substance.  
Avoid any bodily contact with the leaking liquid when handling leaking 
batteries and affected parts.  If the battery leaks and the liquid inside touch 
the skin or clothing, immediately wash it off with plenty of clean water.  If 
the liquid splashes into eyes, immediately flush the eyes with plenty of 
clean water and consult a doctor.  Sulfuric acid in the eyes may cause loss 
of eyesight and acid on the skin will cause burns. 

Procedure 2-10  How to Connect the Backup Battery 

1) Check the battery visually. If the battery looks deformed and / or you notice corrosion on 
the battery terminals and / or the battery leaks, DO NOT use the battery and replace it with 
a new battery. 

2) Check the battery terminal voltage level before connecting it. If the battery voltage is less 
than 12.5V DC, DO NOT use the battery and replace it with a charged battery that 
measures at least 12.5V DC. 

3) If the battery passes a visual inspection and the terminal voltage is correct, plug the battery 
cable (FKN8376A/#3089927V10) into the Battery In/Out connector on the power supply 
module. 

4) Fully charge the battery prior to initial use (~10 hours). 

Connecting I/O Modules to Ground 
Before operating the I/Os in the ACE3600, the I/O modules must be connected to ground.   

Procedure 2-11  How to Connect an I/O Module to Ground 

1) Identify the PGND pin(s) on the I/O module using the Module Block Diagram or 

Connection Charts in the relevant chapter for the I/O module type.  See the symbol 
next to the Protective Ground in the Module Block Diagrams. 

2) If user-supplied cables are used, connect the ground wire(s) to the PGND pin(s) on the I/O 
module and to the grounding strip at the bottom of the RTU.  (See grounding strip in 
Figure 2-19 above.) 

3) If the wired cable braid is used, identify the ground wire(s) based on the pin number 
printed on the wire label.  
Connect the ground wire(s) from the cable braid to the PGND pin(s) on the I/O module and 
to the grounding strip at the bottom of the RTU.  (See grounding strip in Figure 2-19
above.)
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4) Repeat steps 1-3 for the PGND wires on all I/O modules.   

Connecting an RTU to Ground 
When an RTU is installed, individual ground wires (from the power cable and from the PGND 
pin on the I/O module cables) are connected to the grounding strip on the chassis.  The 
grounding strip must then be connected to the grounding point of the cabinet or 19" rack.   

In an RTU with I/O expansion, the grounding strip of each frame must be connected to the 
grounding point of the cabinet or 19" rack.  Figure 2-23 below depicts the ground connections 
of an RTU with a single expansion frame and Figure 2-24 depicts the ground connections of an 
RTU with multiple expansion frames. 

Crossed
LAN Cable

I/O Frame

DC
Cable

Main Frame

Grounding
Wire

Protective Ground

Figure 2-23  Ground Connections of an RTU with a Single Expansion Frame 

I/O Frame #3

Main Frame

Protective Ground

I/O Frame#1
I/O Frame #2

Ground Wire

Expansion
Power Cable

LAN Cable

Figure 2-24  Ground Connections of an RTU with Multiple Expansion Frames 
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Connecting the Radio 
A radio which is shipped in the ACE3600 is fully connected.  To add a radio to the ACE3600, 
use the appropriate radio installation kit.  For information on radio types, radio installation kits 
and connections, see the Radio Types and Installation Kits chapter. 

Opening/Closing the Housing Door 
The door to the small ACE3600 NEMA 4 housing is equipped with a latch or with an optional 
padlock accessory.  See Figure 2-25.  The door to the large ACE3600 NEMA 4 housing is 
equipped with two door latches or with an optional padlock accessory plus a latch.  See Figure 
2-26.

Procedure 2-12  How to Open and Close the Housing Door 

1) To open a small RTU housing equipped with a door latch, turn the latch clockwise.  The 
door will open.
To open a small RTU housing equipped with the padlock accessory, remove the user-
supplied padlock (if one exists) and turn the padlock accessory clockwise.  The door will 
open.
To open a large RTU housing equipped with two door latches, turn both latches clockwise.  
The door will open.    
To open a large RTU housing equipped with the padlock accessory and a latch, remove the 
user-supplied padlock (if one exists) and turn the padlock accessory and latch clockwise.  
The door will open. 

2) To close a small RTU housing equipped with a door latch, turn the latch counterclockwise 
and push the door closed until the latch clicks.   
To close a small RTU housing equipped with the padlock accessory, turn the padlock 
accessory counterclockwise and push the door closed until the latch clicks.  Add the user-
supplied padlock (if one exists) to lock the door. 
To close a large RTU housing equipped with two door latches, turn both latches 
counterclockwise and push the door closed until the latch clicks.   
To close a large RTU housing equipped with the padlock accessory and a latch, turn the 
padlock accessory and latch counterclockwise and push the door closed until the latch 
clicks.  Add the user-supplied padlock (if one exists) to the padlock accessory to lock the 
door.

                       

Figure 2-25  Small ACE3600 NEMA 4 Housing/Housing with Padlock 
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Figure 2-26  Large ACE3600 NEMA 4 Housing/Housing with Padlock 

Installing Plastic Box Interfaces 
Cards such as RS485 interface card can be attached to the ACE3600 RTU using a plastic box.  
The plastic box can be attached to the 19" accessories metal chassis, small/large metal chassis, 
or small/large NEMA housing. 

Procedure 2-13  How to Install the Plastic Box Interface on the Metal Chassis 

1) To connect the plastic box interface to the metal chassis, place the box on the metal plate 
and click the two pegs on the back of the plastic box into the desired holes on the metal 
chassis.  See Figure 2-27.
Note: This figure is for illustration purposes only.  It is not relevant to install all the 
accessories below on the same metal chassis. 
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Mobile Radio

Portable Radio
Plastic Boxes

Battery

Figure 2-27  Accessories Installed on a Metal Chassis 

2) To remove the plastic box interface from the metal chassis, insert a screwdriver into the 
notch located in the snap securing the unit to the chassis.  Slightly bend the snap outwards 
to release it from the slot, and carefully pull out the unit. 

19" Metal Chassis Installation Combinations 
The 19" metal chassis can be ordered with a variety of frames, modules, and accessories (e.g. 
battery, radio, plastic box.)  In certain cases, choosing a certain accessory reduces the other 
options.  For example, the portable radio is installed on the 19" metal chassis with the No I/O 
Frame in place of one plastic box.  Likewise a battery is installed on the 19" metal chassis with 
the No I/O Frame in place of one plastic box. 

For diagrams of the various combinations, see Figure 2-28 below. 
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Figure 2-28  19" Metal Chassis Installation Combinations 
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