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J & P Richardson Industries Pty Ltd

SP254 Manual. Revision 0 Date: 21 August 2012

1.0 INTRODUCTION

These operating instructions cover the following Sewage pumping stations electrical
equipment supplied by J & P Richardson Industries Pty Ltd in 2012.

SP254 Archerfield Aerodrome

1.1 Operating Instructions

Normal operation of the pumping station is in the automatic mode with control by
means of the GE-FANUC-90-30 PLC and Logica (RTU), which receives level signals
from the Level Measurement System in the wet well.

Manual Emergency operation control of the station is available by means of selector
switch on the common control compartment of the switchboard.
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J & P Richardson Industries Pty Ltd

SP254 Manual. Revision 0 Date: 21 August 2012

2.0 DESCRIPTION OF OPERATION

2.1 Mode Selection

The station can be operated either in Local-Remote (automatic) or manual emergency
mode with selection being made by means of the mode selector switch mounted on
common control section escutcheon of the switchboard. The selector switch designated
for Manual Emergency Mode is made by means with the following mode selections
NORMAL-RUN.

2.2 Manual Emergency Control

Each pumping unit can be run in manual emergency control from the individual pump
starter section by: -

a). Selecting the "ON" setting on the "MODE SELECTOR SWITCH" as described in
Clause 2.1.

b). The Duty Pump will start.
c). After a time delay, the Standby Pump will start.
d). Return the selector switch back to “NORMAL”.

N.B. DO NOT LEAVE IN MANUAL EMERGENCY WHILE SELECTION
STATION UNATTENDED

2.3 Automatic Control

For automatic control of the station: -

a). The "MODE SELECTOR SWITCH" on the common control section should be in
the "REMOTE" position.

b). The automatic starting and stopping of the pumps is controlled by signals from the
GE-FANUC-90-30 PLC and Logica RTU.

For NORMAL OPERATION, each of the pump selector switches should have
"EMERGENCY PUMP OFF" mode selected.

In the LOCAL / REMOTE mode the selected Duty Pump unit will start automatically
as pre-set by the level in the wet well. In the event of the duty pump not being capable
of supplying enough flow to continue draining the wet well and the well level rises to a
second pre-set level, then the Standby Pump unit will automatically start, to provide
additional pumping. The supplementary pump unit also takes over for the respective
pump duty on the occurrence of the Duty Pump unit failing.
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J & P Richardson Industries Pty Ltd

SP254 Manual. Revision 0 Date: 21 August 2012
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J & P Richardson Industries Pty Ltd

SP254 Manual. Revision 0 Date: 21 August 2012

3.0 ELECTRICAL EQUIPMENT TECHNICAL INFORMATION
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3.2 Control Devices & Sockets
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3.5 Power Supplies & PLC

3.6 Instrumentation
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3.8 Lights and Fans
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3.10 Other Accessories
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J & P Richardson Industries Pty Ltd

SP254 Manual. Revision 0 Date: 21 August 2012

3.1 CIRCUIT BREAKERS, CIRCUIT BREAKER CHASSIS & ISOLATORS

SOCOMEC – SLB630 – 630A 3P ISOLATOR

TERASAKI – BTSS6GE63033 + TL101 –
630A Basic Transfer Switch + Controller

TERASAKI – S400GE/400 + T2HS Handle – 400A Circuit Breaker

TERASAKI – E125NJ/100 – 125A 3P Circuit Breaker

TERASAKI – CD-2-42/18-3U – 42 POLE 250A Chassis

TERASAKI – DSRCBH-10-30A – 10A 30mA 1P RCBO

TERASAKI – DSRCBH-16-30A – 10A 30mA 1P RCBO

TERASAKI – DTCB6104C – 4A 1P Circuit Breaker

TERASAKI – DTCB6106C – 6A 1P Circuit Breaker

TERASAKI – DTCB6110C – 10A 1P Circuit Breaker

TERASAKI – DTCB6210C – 10A 2P Circuit Breaker

TERASAKI – DTCB6306C – 6A 3P Circuit Breaker

TERASAKI – DTCB6310C – 10A 3P Circuit Breaker
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SLB Standard load-break switches
SIRCO 125 to 4000 A
The SIRCO range of load-break switches offer compact solutions for switching from 125 A to 4000 A.
Base mounting is standard.

The SIRCO range are a proven, reliable design that more than suit harsh Australian conditions.

The switches come complete with extended shaft and door mountable pistol grip handle.
Available in three and four pole versions with a large range of accessories to choose from.

SLB 125 3P

SLB 125 4P

SLB 160 3P

SLB 160 4P

SLB 200 3P

SLB 200 4P

SLB 250 3P

SLB 250 4P

SLB 315 3P

SLB 315 4P

SLB 400 3P

SLB 400 4P

SLB 500 3P

SLB 500 4P

SLB 630 3P

SLB 630 4P

SLB 800 3P

SLB 800 4P

Front operated surface mount 
(Supplied with external handle and shaft)

AC 21 400 V
(A) No. of poles 1) Cat. No.

125

160

200

250

315

400

500

630

800

125 A

160 A

200 A

250 A

315 A

400 A

500 A

630 A

800 A

AC 23 400 V
(A)

125

160

200

250

315

400

400

500

800

63

80

100

132

160

220

280

280

450

AC 23 400 V
(kW)

3

4

3

4

3

4

3

4

3

4

3

4

3

4

3

4

3

4 i

i

Notes: 1)   6 and 8 pole switches available on indent.  Refer NHP.
Available on indent only.

New Range

i

SLB 125...630

SLB 800...3150
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Technical data and dimensions (mm)
SIRCO SLB 125 to 2500 A

SIRCO 125 to 2500 A

90

125

160

200

250

315

400

500

630

Rating
A

Overall
dimensions
C

120

120

130

130

165

165

165

165

D

124…354

124…354

135…365

135…365

167…397

167…397

167…397

167…397

Terminal
shrouds
AC

235

235

290

290

401

401

401

400

F
3p

140

140

180

180

230

230

230

230

F
4p

170

170

230

230

290

290

290

290

J2

75

75

105

105

135

135

135

135

K

31.5

31.5

34

34

55

55

55

55

BC

80

80

115

115

115

115

115

115

M
3p

120

120

160

160

210

210

210

210

M
4p

150

150

210

210

270

270

270

270

N

65

65

80

80

140

140

140

140

R

5.5

5.5

5.5

5.5

7

7

7

7

T

36

36

50

50

65

65

65

65

U

20

20

25

25

32

32

32

45

U1

20.5

20.5

25.5

25.5

45.5

45.5

45.5

45.5

V

25

25

30

30

37.5

37.5

37.5

50

W

9

9

11

11

11

11

13

13

X1
3p

28

28

33

33

42.5

42.5

42.5

42.5

X1
4p

22

22

33

33

37.5

37.5

37.5

37.5

X2

20

20

27

27

37.5

37.5

37.5

37.5

Y

3.5

3.5

3.5

3.5

5

5

5

5

Z

20.5

20.5

22.5

22.5

36

36

36

36

AA

135

135

160

160

235

235

235

260

BA

115

115

130

130

205

205

205

220

CA

10

10

15

15

15

15

15

20

G

93

93

108

108

170

170

170

170

H

65

65

75

75

110

110

110

110

J1
3p

Switch body Switch mounting Connection terminals

45

45

55

55

75

75

75

75

J1
4p

75

75

105

105

135

135

135

135

AD

50

50

60

60

89

89

89

89

Rating
A

Switch body Switch mounting Connection terminals

800

1000

1250

1600

1800

F 3p

280

280

372

372

372

F 4p

360

360

492

492

492

M 3p

255

255

347

347

347

M 4p

335

335

467

467

467

T

80

80

120

120

120

U

50

50

90

90

90

V

60.5

60.5

44

44

44

Y

7

7

8

8

8

X1

47.5

47.5

53.5

53.5

53.5

X2

47.5

47.5

53.5

53.5

53.5

Z
46.5

46.5

47.5

47.5

47.5

AA
321

321

288

288

288

Rating
A

Overall dimensions Switch mounting

2000

2500

A 3p

372

372

A 4p

492

492

M 3p

347

347

M 4p

467

467

Door Drilling

Castell drilling

Castell Drilling

Castell Drilling
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Technical data and ratings chart
SIRCO SLB 125 to 630 A

Ratings to AS 3947-3 and IEC 60947-3

125 A
Rated insulation voltage and rated

operation voltage AC 20/DC 20

Rated impulse withstand voltage

Rated operational current

AC 21A

AC 22A

AC23A

Rated operational current

DC 21A

DC 22A

DC 23A

Operational power

AC 23A

Overload capacity

Short time withstand current Icw

(RMS 1s) 690 V

Breaking capacity

AC 23A

Fuse protected short circuit

withstand. (kA RMS prospective)

Rated capacitor power

Mechanical endurance

Weight (3 pole)

Min. tightening torque

Connection cable size

V

kV

A

A

A

A

A

A

A

A

A

A

A

A

A

A

A

kW

kW

kW

kA

A

kA

A

kVAr

Ops

Kg

Nm

mm2

160 A 200 A 250 A 315 A 400 A 500 A

400 V

500 V

690 V

400 V

500 V

690 V

400 V

500 V

690 V

400 V

500 V

400 V

500 V

400 V

500 V

400 V

500 V

690 V

400 V

400 V AC

Fuse

800

8

125

125

125

125

125

-

125

100

-

125

125

125

125

125

125

63

63

55

7

1000

100

125

55

10000

1

6.5

35/50

800

8

160

160

160

160

125

-

160

100

-

160

125

160

125

125

125

80

63

55

7

1280

100

160

75

10000

1.5

6.5

50/95

800

8

200

200

200

200

200

-

200

160

-

160

160

160

160

160

160

100

110

75

9

1600

80

200

90

10000

2

10

70/95

800

8

250

250

250

250

250

125

250

200

100

250

200

200

200

200

200

132

140

90

9

2000

50

250

115

10000

2

10

95/150

1000

12

315

315

315

315

315

250

315

315

160

315

315

315

315

315

315

160

220

150

13

2520

100

315

145

5000

3.5

15.4

150/240

1000

12

400

400

400

400

400

250

400

315

160

400

400

400

315

400

400

220

220

150

13

3200

100

400

185

5000

3.5

14.5

185/240

1000

12

500

500

500

500

500

250

500

315

160

400

400

400

315

400

400

280

220

150

13

4000

100

500

230

5000

3.5

14.5

240/240

630 A
1000

12

630

630

500

630

500

315

500

315

160

630

500

500

500

500

500

280

220

150

13

4000

70

630

290

5000

3.5

14.5

2 (150/300)

Note:   240/415 V ratings suitable for use on 230/400 V in accordance with AS 60038 : 2000.
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8 - 10

8

ATS

Controller options +

MTS = Manual transfer switch: no motors and no logic panel
BTS = Basic transfer switch: MCCBs have motors mounted on them, no logic panel
ATS = BTS and logic panel

OR

Relay/Timer
Controller 
(TLP2)

Electronic controller
with interface panel
(TL101CIP)

Transfer Switches
The standard arrangement of MCCBs: TemBreak 2
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+

8 - 11

8

Controller options

MTS = Manual transfer switch: no motors and no logic panel
BTS = Basic transfer switch: MCCBs have motors mounted on them, no logic panel
ATS = BTS and logic panel

OR

Relay/timer logic panel type controller
Cat. No. (TLP1)

Electronic controller
with interface panel
(TL101CIP)

An Interconnection wire loom is also
required to connect between the TL101
interface panel and terminals on the
transfer switch.
Cat. No. TLP2L1CABLE

ATS

Transfer Switches
The standard arrangement of MCCBs: TemBreak 1
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8 - 12

8

Automatic transfer switches
Quality assurance

Each Terasaki automatic transfer switch is made to an identical bill of materials.  A wiring schematic and
connection diagram is supplied with each BTS to simplify installation and wiring.  Quality Assurance is in
accordance with Australian and New Zealand Standards.

Product:    TemBreak MCCB based Automatic Transfer Switches

Terasaki confirms that the TemBreak MCCB based Automatic Transfer Switches have been designed and
comply with the criteria of the international standard IEC 6094.6.1, and the Australian New Zealand
standards AS/NZS 3947.6.1 and AS/NZS 3000 – 2007, for a utilisation class of AC31B for the following
MCCB types:

E125, S125, H125, L125, S160, H160, L160, E250, H250, L250,
E400, S400, H400, L400, E630, S630, XS630, XH630, XS800, XH800, XS1250, XS1600, XS2000, XS2500

Class CB means: ATSE (Automatic Transfer Switching Equipment) provided with over-current releases and the
main contacts of which are capable of making and are intended for breaking short-circuit currents.

For the Australian and New Zealand markets, additional reference infomation can also be found in AS/NZS
3947.6.1 Annex A.3 - 2001.

Standards conformity –

TemBreak 2, MCCB transfer switches can be ordered in a number of ways:

1. PRE-ASSEMBLED

Pre-assembled BTS transfer switches using a link interlock, up to 630 A.

2. COMPONENTS

Components for complete user assembly. This is applicable to TemBreak 2 transfer switches to
630 A, using either link or cable interlocks, in manual or basic transfer switch configuration.

3. MANUAL TRANSFER SWITCHES TO 630 A

TemBreak 2, manual transfer switches to 630 A are not 
assembled by NHP. The user orders the components.

4. 630 A  – 3200 A TRANSFER SWITCHES 

Larger TemBreak 1, 630 A – 3200 A transfer switches, both automatic and manual types are
pre-assembled to customer order by NHP.

5. CHANGE-OVER CONTROLLERS 

Transfer switch change-over controllers, either electronic or relay logic, are ordered separately
by the user for all above types, except where a completely enclosed transfer switch is being
assembled by NHP.

TRANSFERSWITCHOPTIONS
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8 - 13

8

BTSS1NJ6333 1)

BTSS1NJ100331)

BTSS1NJ12533 1)

BTSS1GJ6333

BTSS1GJ10033

BTSS1GJ12533

BTSS16NJ6333 1)

BTSS16NJ10033 1)

BTSS16NJ16033 1)

BTSS2NJ25033

BTSS16GJ16033

BTSS2GJ25033

BTSS2PE12533

BTSS2PE25033

BTSS4NJ25033

BTSS4NJ40033

BTSS4GJ25033

BTSS4GJ40033

BTSS4NE25033

BTSS4NE40033

BTSS4GE25033

BTSS4GE40033

BTSS6CE63033

BTSS6GE63033

S125NJ 40-63

S125NJ 63-100 36

S125NJ 80-125 260 305 180

S125GJ 40-63

S125GJ 63-100 65

S125GJ 80-125

S160NJ 40-63

S160NJ 63-100 36

S160NJ 100-160 279 340 180

S250NJ 160-250 36

S160GJ 100-160

S250GJ 160-250 65

S250PE 50-125 70 279 340 215

S250PE 100-250

S400NJ 160-250 50

S400NJ 250-400

S400GJ 160-250 70

S400GJ 250-400

S400NE 100-250 50 360 415 244

S400NE 160-400

S400GE 100-250 70

S400GE 160-400

S630CE 315-630 50

S630GE 315-630 70

BTS selection chart and catalogue numbers

MCCBs
used

Amp
range

400 V 
kA
Icu H W D

BTSS1GJ6344 1)

BTSS1GJ10044 1)

BTSS1GJ12544 1)

BTSS1GJ6344

BTSS1GJ10044

BTSS1GJ12544

BTSS16GJ6344 1)

BTSS16GJ10044 1)

BTSS16GJ16044 1)

BTSS2NJ25044

BTSS16GJ16044

BTSS2GJ25044

BTSS2PE12544

BTSS2PE25044

BTSS4NJ25044

BTSS4NJ40044

BTSS4GJ25044

BTSS4GJ40044

BTSS4NE25044

BTSS4NE40044

BTSS4GE25044

BTSS4GE40044

BTSS6CE63044

BTSS6GE63044

3 or 4 Pole outline
dimensions (mm) 3 pole

BTS Cat. No.
4 pole
BTS Cat. No.

Features / options:
Motor driven MCCBs
3 or 4 pole types 
Front mounting link interlock used 
Pre-assembled and wired on a mounting plate 
Automatic changeover controller option 
A choice of Relay-Logic, or electronic controllers 
Common load side busbar option 
Conforms to AS/NZS 60947.6.1

Notes: 1) 4 Pole types are rated 65 kA.
• Transfer switches are stocked off the shelf in sizes 125 A to 630 A in some sizes, while others are made to

order. Contact NHP for availability.
• Refer following pages for information on TLP2 logic and TL101 electronic changeover controllers.
• Wire interlocks must be used for transfer switches combining MCCBs of different frame size (different

heights).

Transfer Switches
Basic Transfer Switches (BTS) – 3 or 4 pole
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8

BTS selection chart and catalogue numbers

Features / options:
Motor driven MCCBs
3 or 4 pole MCCB combinations 
Front mounting link interlock used 
Pre-assembled and wired on a mounting plate 
Automatic changeover controller option 
A choice of Relay-Logic, or electronic controllers 
Common load side busbar option 
Conforms to AS/NZS 60947.6.1

Transfer Switches
Basic Transfer Switches (BTS) – 3 or 4 pole combination types

BTSS1GJ6334

BTSS1GJ10034

BTSS1GJ12534

BTSS2NJ25034

BTSS16GJ16034

BTSS2GJ25034

BTSS2PE12534

BTSS2PE25034

BTSS4NJ25034

BTSS4NJ40034

BTSS4GJ25034

BTSS4GJ40034

BTSS4NE25034

BTSS4NE40034

BTSS4GE25034

BTSS4GE40034

BTSS6CE63034

BTSS6GE63034

S125GJ 40-63

S125GJ 63-100 65 260 305 180

S125GJ 80-125

S250NJ 160-250 36 279 340 180

S160GJ 100-160

S250GJ 160-250 65

S250PE 50-125 70 279 340 215

S250PE 100-250

S400NJ 160-250 50

S400NJ 250-400

S400GJ 160-250 70

S400GJ 250-400

S400NE 100-250 50 360 415    244

S400NE 160-400

S400GE 100-250 70

S400GE 160-400

S630CE 315-630 50

S630GE 315-630 70

MCCBs
used

Amp
range

400 V 
kA
Icu H W D

BTSS1GJ6343

BTSS1GJ10043

BTSS1GJ12543

BTSS2NJ25043

BTSS16GJ16043

BTSS2GJ25043

BTSS2PE12543

BTSS2PE25043

BTSS4NJ25043

BTSS4NJ40043

BTSS4GJ25043

BTSS4GJ40043

BTSS4NE25043

BTSS4NE40043

BTSS4GE25043

BTSS4GE40043

BTSS6CE63043

BTSS6GE63043  

3 or 4 Pole outline
dimensions (mm) 3 : 4 pole

BTS Cat. No.
4 : 3 pole
BTS Cat. No.

Notes: • Transfer switches are stocked off the shelf in sizes 125 A to 630 A in some sizes, while others are made to
order. Contact NHP for availability.

• Refer following pages for information on TLP2 logic and TL101 electronic changeover controllers.
• Wire interlocks must be used for transfer switches combining MCCBs of different frame size (different heights).
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MCCB’s 

     Electronic type 

  S400GE 
70kA
Current rating: 100 – 400A 

Approvals and Tests: 

Interrupting capacity:

Over Current Relay: 

Ir In
(x IR)
(x IR)

OCR Options: 

ONLY

Dimensions (mm) 

Ampere  
Rating IR Adjustment       
NRC       Cat. No. 
250 S400 GE _ 250 
400 S400 GE _ 400   

Price Adder  

      S400 GE  3 AP #    
S400 GE  3 AG #  
S400 GE  3 APG #   

S400 GE  4 AP # 
      S400 GE  4 AN # 

   S400 GE  4 APN #
S400 GE  4 AGN #       

    S400 GE  4 APGN #      

I I
IR I I I I

I I I

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

APGN

Replaces: XH400SE, XH400PE, TL400NE, Note: check exact ratings or dimenions to suit your application requirement   
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S
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N
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DIMENSIONS
E400-NJ, S400-CJ, S400-NJ, S400-NE, S400-GJ, S400-GE
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N
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Model Type A B1 B2 C D E

E125 NJ 50 10 10 0 25 *(1)

S125 NF 50 10 10 0 25 *(1)

S125 NJ 50 10 10 0 25 *(1)

S125 GJ 75 45 25 0 25 *(1)

H125 NJ 100 80 60 0 50 *(1)

L125 NJ 100 80 60 0 50 *(1)

S160 NF 50 40 30 0 25 *(1)

S160 NJ 50 40 30 0 *(1)

S160 GJ 100 80 60 0 50 *(1)

H160 NJ 100 80 60 0 50 *(1)

L160 NJ 100 80 60 0 50 *(1)

E250 NJ 50 40 30 0 25 *(1)

S250 NJ 50 40 30 0 25 *(1)

S250 GJ 100 80 30 0 25 *(1)

S250 PE 100 80 60 0 50 *(1)

H250 NJ 100 80 60 0 50 *(1)

H250 NE 100 80 60 0 50 *(1)

L250 NJ 100 80 60 0 50 *(1)

E400 NJ 100 80 40 0 30 *(1)

S400 CJ 100 80 40 0 30 *(1)

S400 NJ 100 80 40 0 30 *(1)

S400 GJ 100 80 40 0 30 *(1)

S400 GE 100 80 40 0 30 *(1)

H400 NJ 120 120 80 0 80 *(1)

H400 NE 120 120 80 0 80 *(1)

L400 NJ 120 120 80 0 80 *(1)

L400 NE 120 120 80 0 80 *(1)

E630 NE 120 100 80 0 80 *(1)

S630 CE 120 100 80 0 80 *(1)

S630 GE 120 100 80 0 80 *(1)

*Note: (1) Insulate the exposed conductor until it overlaps the moulded case at the terminal, or the terminal cover.

INSULATION DISTANCE IN mm (AT 440V AC MAXIMUM)

INSTALLATION

25

SP254 Boundary Road Archerfield SPS - Electrical Switchboard - OM Manual
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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

SP254 Boundary Road Archerfield SPS - Electrical Switchboard - OM Manual
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–

–

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
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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
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APPLICATION DATA

MOTOR STARTING TYPE 1 CO-ORDINATION TABLES

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 XM30PB/1.4 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.0A CA7-9

0.55 1.5 XM30PB/2 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA7-9

0.75 1.8 XM30PB/2.6 CA7-9 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA7-9

1.1 2.6 XM30PB/4.0 CA7-9 CT 7-24 2.4 - 4.0 KTA7-25S-2.5A CA7-9

1.5 3.4 XM30PB/5 CA7-9 CT 7-24 2.4 - 4.0 KTA7-25S-4.0A CA7-9

2.2 4.8 XM30PB/8 CA7-9 CT 7-24 4.0 - 6.0 KTA7-25S-6.3A CA7-9

3 6.5 XM30PB/10 CA7-9 CT 7-24 6.0 - 10 KTA7-25S-6.3A CA7-9

4 8.2 XM30PB/12 CA7-9 CT 7-24 6.0 - 10 KTA7-25S-10A CA7-9

5.5 11 S125GJ/20 CA7-12 CT 7-24 10 - 16 KTA7-25H-16A CA7-12

7.5 14 S125GJ/20 CA7-16 CT 7-24 10 - 16 KTA7-25H-16A CA7-16

11 21 S125GJ/32 CA7-23 CT 7-24 16 - 24 KTA7-45H-20A CA7-23

15 28 S125GJ/50 CA7-30 CT 7-45 18 - 30 KTA7-45H-32A CA7-30

18.5 34 S125GJ/50 CA7-37 CT 7-45 30 - 45 KTA7-45H-45A CA7-37

22 40 S125GJ/63 CA7-43 CT 7-45 30 - 45 KTA7-45H-45A CA7-43

30 55 S125GJ/100 CA7-60 CT 7-75 45 - 60 KTA3-100-63A CA7-60

37 66 S125GJ/100 CA7-72 CT 7-75 60 - 75 KTA3-100-90A CA7-72

45 80 S125GJ/125 CA7-85 CT 7-100 70 - 90 KTA3-100-90A CA7-85

55 100 S125GJ/125 CA6-110 CEF 1-11/12 20 - 180 KTA3-160S-100A CA6-110

5 130 S250PE/250 CA6-140 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-140

0 155 S250PE/250 CA6-180 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-180

10 200 S250PE/250 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-200A CA6-210

32 225 S400GE/400 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-250A CA6-250

60 270 S400GE/400 CA6-300 CEF 1-41/42 160 - 400 KTA3-400S-320A CA6-300

00 361 S400GE/400 CA6-420 CEF 1-41/42 160 - 400 KTA3-400S-400A CA6-420

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘11’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 5500//6655 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 1
50/65 kA

Notes: •  Thermal or electronic overload relays may be used.
•  XM30PB MCCB's can be replaced with S125GJ/20 if required.
•  Combinations based on the thermal overload relay tripping before the circuit.

breaker at overload currents up to the motor locked rotor current.
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APPLICATION DATA

MOTOR STARTING TYPE 2 CO-ORDINATION TABLES

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 XM30PB/1.4 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1A CA7-9

0.55 1.5 XM30PB/2 CA7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA7-9

0.75 1.8 XM30PB/2.6 CA7-9 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA7-9

1.1 2.6 XM30PB/4.0 CA7-16 CT 7-24 2.4 - 4.0 KTA7-25S-2.5A CA7-9

1.5 3.4 XM30PB/5 CA7-16 CT 7-24 2.4 - 4.0 KTA7-25S-4A CA7-9

2.2 4.8 XM30PB/8 CA7-16 CT 7-24 4.0 - 6.0 KTA7-25S-6.3A CA7-9

3 6.5 XM30PB/10 CA7-30 CT 7-24 6.0 - 10 KTA7-25S-6.3A CA7-9

4 8.2 XM30PB/12 CA7-30 CT 7-24 6.0 - 10 KTA7-25S-10A CA7-9

5.5 11 S125GJ/20 CA7-30 CT 7-24 10 - 16 KTA7-25H-16A CA7-12

7.5 14 S125GJ/20 CA7-30 CT 7-24 10 - 16 KTA7-25H-16A CA7-16

11 21 S125GJ/32 CA7-30 CT 7-24 16 - 24 KTA7-45H-20A CA7-23

15 28 S125GJ/50 CA7-43 CT 7-45 18 - 30 KTA7-45H-32A CA7-30

18.5 34 S125GJ/50 CA7-43 CT 7-45 30 - 45 KTA7-45H-45A CA7-37

22 40 S125GJ/63 CA7-43 CT 7-45 30 - 45 KTA7-45H-45A CA7-43

30 55 S125GJ/100 CA7-72 CT 7-75 45 - 60 KTA3-100-63A CA7-60

37 66 S125GJ/100 CA7-72 CT 7-75 60 - 75 KTA3-100-90A CA7-72

45 80 S125GJ/125 CA6-105 CT 7-100 70 - 90 KTA3-100-90A CA7-85

55 100 S250PE/160 CA6-105 CEF 1-11/12 20 - 180 KTA3-160S-100A CA6-110

75 130 S250PE/250 CA6-140 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-140

90 155 S250PE/250 CA6-170 CEF 1-11/12 20 - 180 KTA3-160S-160A CA6-180

110 200 S250PE/250 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-200A CA6-210

132 225 S400PE/400 CA6-210 CEF 1-41/42 160 - 400 KTA3-250S-250A CA6-250

160 270 S400PE/400 CA6-300 CEF 1-41/42 160 - 400 KTA3-400S-320A CA6-300

200 361 S400PE/400 CA6-420 CEF 1-41/42 160 - 400 KTA3-400S-400A CA6-420

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn DDOOLL MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘22’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 5500//6655 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 2
50/65 kA

Notes: •  Thermal or electronic overload relays may be used.
•  XM30PB combinations can be replaced with S125GJ/20 and CA7-30 if required.
•  Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current.

SP254 Boundary Road Archerfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id: TMS174 Active: 30/10/2015 Page 24 of 406



TEMBREAK 2 MCCBs

Innovators in Protection Technology

page 50 Beyond the Standard™

S
E

C
T
IO

N
 4

APPLICATION DATA

MOTOR STARTING TYPE 2 CO-ORDINATION

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 XM30PB/1.4 CA 7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1A CA 7-9

0.55 1.5 XM30PB/2 CA 7-9 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA 7-9

0.75 1.8 XM30PB/2.6 CA 7-9 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA 7-9

1.1 2.6 XM30PB/4.0 CA 7-16 CT 7-24 2.4 - 4.0 KTA7-25H-2.5A CA 7-9

1.5 3.4 XM30PB/5 CA 7-16 CT 7-24 2.4 - 4.0 KTA7-25H-4A CA 7-9

2.2 4.8 XM30PB/8 CA 7-30 CT 7-24 4.0 - 6.0 KTA7-25H-6.3A CA 7-9

3 6.5 XM30PB/10 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-6.3A CA 7-9

4 8.2 XM30PB/12 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-10A CA 7-9

5.5 11 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-12

7.5 14 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-16

11 21 H125NJ/32 CA 7-30 CT 7-24 16 - 24 KTA7-45H-20A CA 7-23

15 28 H125NJ/50 CA 7-43 CT 7-45 18 - 30 KTA7-45H-32A CA 7-30

18.5 34 H125NJ/50 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-37

22 40 H125NJ/63 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-43

30 55 H125NJ/100 CA 7-72 CT 7-75 45 - 60 KTA3-100-63A CA7-60

37 66 H125NJ/100 CA 7-72 CT 7-75 60 - 75 KTA3-100-90A CA7-72

45 80 H125NJ/160 CA 6-105 CT 7-100 70 - 90 KTA3-100-90A CA7-85

55 100 H160NJ/160 CA 6-105 CEF 1-11/12 20 - 180 - -

75 130 H250PE/250 CA 6-210 CEF 1-11/12 20 - 180 - -

90 155 H250PE/250 CA 6-210 CEF 1-11/12 20 - 180 - -

110 200 H250PE/250 CA 6-210 CEF 1-41/42 160 - 400 - -

132 225 H400NE/400 CA 6-210 CEF 1-41/42 160 - 400 - -

160 270 H400NE/400 CA 6-300 CEF 1-41/42 160 - 400 - -

200 361 H400NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn DDOOLL MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘22’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 8855 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 2
85 kA

Notes: •  Thermal or electronic overload relays may be used.
•  XM30PB combinations can be replaced with H125GJ/20 and CA7-30 if required.
•  Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current.
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APPLICATION DATA

MOTOR STARTING TYPE 2 CO-ORDINATION

Terasaki Combinations Terasaki Combinations Sprecher + Schuh Combinations

Motor Size Approx. amps @ MCCB Contactor Overload Thermal KT7 Circuit Contactor
(kW) 400/415 V (A) Relay Setting (A) Breaker

0.37 1.1 H125NJ/20 CA 7-30 CT 7-24 1.0 - 1.6 KTA7-25S-1A CA 7-9

0.55 1.5 H125NJ/20 CA 7-30 CT 7-24 1.0 - 1.6 KTA7-25S-1.6A CA 7-9

0.75 1.8 H125NJ/20 CA 7-30 CT 7-24 1.6 - 2.4 KTA7-25S-2.5A CA 7-9

1.1 2.6 H125NJ/20 CA 7-30 CT 7-24 2.4 - 4.0 KTA7-25H-2.5A CA 7-9

1.5 3.4 H125NJ/20 CA 7-30 CT 7-24 2.4 - 4.0 KTA7-25H-4A CA 7-9

2.2 4.8 H125NJ/20 CA 7-30 CT 7-24 4.0 - 6.0 KTA7-25H-6.3A CA 7-9

3 6.5 H125NJ/20 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-6.3A CA 7-9

4 8.2 H125NJ/20 CA 7-30 CT 7-24 6.0 - 10 KTA7-25H-10A CA 7-9

5.5 11 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-12

7.5 14 H125NJ/20 CA 7-30 CT 7-24 10 - 16 KTA7-45H-16A CA 7-16

11 21 H125NJ/32 CA 7-30 CT 7-24 16 - 24 KTA7-45H-20A CA 7-23

15 28 H125NJ/50 CA 7-43 CT 7-45 18 - 30 KTA7-45H-32A CA 7-30

18.5 34 H125NJ/50 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-37

22 40 H125NJ/63 CA 7-43 CT 7-45 30 - 45 KTA7-45H-45A CA 7-43

30 55 H125-NJ/100 CA 7-60 CT 7-75 45 - 60 - -

37 66 H125-NJ/100 CA 7-72 CT 7-75 60 - 75 - -

45 80 H125-NJ/125 CA 7-85 CT 7-100 70 - 90 - -

55 100 H250-NE/160 CA 6-95 CEF 1-11/12 20 - 180 - -

75 130 H250-NE/250 CA 6-140 CEF 1-11/12 20 - 180 - -

90 155 H250-NE/250 CA 6-140 CEF 1-11/12 20 - 180 - -

110 200 H250-NE/250 CA 6-180 CEF 1-41/42 160 - 400 - -

132 225 H400-NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

160 270 H400-NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

200 361 H400-NE/400 CA 6-420 CEF 1-41/42 160 - 400 - -

SShhoorrtt--CCiirrccuuiitt CCoo--OOrrddiinnaattiioonn DDOOLL MMoottoorr SSttaarrttiinngg TTaabbllee

TTyyppee ‘‘22’’
TTeerraassaakkii MMCCCCBB''ss && SSpprreecchheerr ++ SScchhuuhh KKTT77''ss
DDOOLL ssttaarrttiinngg 110000 kkAA @@ 440000//441155 VV ttoo AASS//NNZZSS 6600994477..44..11

TYPE 2
100 kA

Notes: •  Thermal or electronic overload relays may be used.
•  Combinations based on the thermal overload relay tripping before the circuit 

breaker at overload currents up to the motor locked rotor current.
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OPERATING CHARACTERISTICS
ELECTRONIC CHARACTERISTICS
S400-NE, S400-GE, H400-NE, L400-NE

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)

GFT 0.2
0.2tg

Ig xIn
(s)

(s)

tR (s) at 200% x IR at 600% x IR
21 21 5 10 19 29

INST

In = 400A; 250A
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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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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
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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
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ACCESSORIES
INSULATION ACCESSORIES
Terminal Covers for Front Connection (CF)

Terminal covers for front connection are suitable for covering
the exposed live parts of conductors terminated on the MCCB.

Flush Terminal Covers (CS)

Flush terminal covers are useful for increasing the ingress protection rating at the terminals without
increasing the overall length. They can be used with busbar and for direct entry of stranded cable 
(with solderless cable clamp terminals (FW), refer to Section 6, Installation).
Flush terminal covers are identical to rear terminal covers for 400A and 630A frame models. 
The user can remove a section of the rear terminal cover using a tool to allow entry of the conductor.

Terminal Covers for Front Connection Flush Terminal Covers

Terminal covers for Rear Connection (CR)

Terminal covers for rear connection may be 
used on MCCBs fitted with rear connections (RP)
or plug-in connections (PM). They prevent access 
to the terminals from the front and top.

Terminal Covers for Rear Connection
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The plug in mounting system allows fast replacement of the MCCB body without the need to disturb
the terminations. Solid conductors or cables terminated with compression terminals can be used.

Plug-In Safety Lock

The plug-in MCCB body is automatically locked to the base when the contacts are closed (toggle ON). 
It cannot be removed unless the contacts are in the isolated position (toggle OFF or TRIPPED).  
This system ensures safe removal of the MCCB from the base.

The connection bars for plug-in bases are optional and can be configured in the field either for
front or rear access. The illustrations below show possible mounting and connection options
for plug in bases.

1. Mounted on base plate with
connection bars mounted for
front access.
Insulation plates are supplied
as standard and must be fitted.

2. Terminations in separate 
compartment. Connection bars
are mounted for top access at the
top and rear access at the bottom.

3. Mounted on angle bars.
Connection bars are
mounted for rear access.

INSTALLATION
CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES
Plug-in Mounting

Plug-in connections and safety lock are fitted
to the back of the MCCB

Plug-in MCCB and base

Safety Lock

IP2X

Insulation
Plates
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Panelboards, loadcentres and accessories

2

Technical data – CD/CT busbar chassis

Catalogue number structure – CD/CT busbar chassis

Description

XX

Type

CD Din-T

CDH Din-T10H

CT Safe-T

X

Current rating

2 250 A

3 355 A

Etc.

XX

No. of ways

12

18

24

30

36 etc.

27 mm/18 mm

6/24

12/60

XX

Pole pitch (mm)

18 Din-T

27 Din-T10H

27/18 Hybrid

Din-T10H/Din-T

25 Safe-T    

X

No. of phases

2 1 P + N (red, black)

3 3 P (red, white, blue)

4 3 P + N (red, white,

blue, black)

CD-250 A

Busbar rating

Voltage rating

Short circuit rating

Short circuit time

Insulation material

(Amp)

(V)

(kA)

(sec)

250

415

20

0.2

Polyolefin

PPA-441

-/--

■ Standards AS/NZS 3439

■ Current rating 250 A

■ Withstand rating 250 A/20 kA for 0.2 sec

■ Splayed busbar to suit 160 A & 250 A switch

■ Top and bottom feed – splayed top & bottom

■ Tee-offs stripped and 50% capped

■ Top power feed stripped and capped

■ Full 35 mm DIN rail, improved MCB mounting security

■ Improved insulation coating

Concept Din-T – 250 to suit Din-T MCBs (18 mm pole pitch) 3)

Pole capacity

12

18

24

30

36

42

48

54

60

72

78

84

96

250 A
Cat. No. 1)

CD-2-12/18-3U

CD-2-18/18-3U

CD-2-24/18-3U

CD-2-30/18-3U

CD-2-36/18-3U

CD-2-42/18-3U

CD-2-48/18-3U

CD-2-54/18-3U

CD-2-60/18-3U

CD-2-72/18-3U

CD-2-78/18-3U

CD-2-84/18-3U

CD-2-96/18-3U

Accessories

Description

Split tariff kit 250/355 A (supplied loose)

Split tariff kit (fitted)

Plastic tee-off cap  250 / 355 A

Cat. No.

STKCD

REFER NHP

CD250TOPC

Notes: 1) 4 pole and other special configurations available to special order refer NHP.
‘OFF’ (line) side of MCB connects to chassis tee-off.
MCB DIN clips may be disengaged or removed when mounting onto “CD” chassis.
If applicable use insulated tool provided to disengage DIN clip when removing 
MCB from chassis.

3) Not suitable for CONCEPT economy Panelboards. Contact NHP for availability.
Available on indent only.

i

3 pole CD chassis to suit Din-T MCBs

and Premier busbar chassis – Din-T
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Panelboards, loadcentres and accessories
Dimensions (mm)

2

Chassis size 1) A

CD-X-12/18-3U

CD-X-18/18-3U

CD-X-24/18-3U

CD-X-30/18-3U

CD-X-36/18-3U

CD-X-42/18-3U

CD-X-48/18-3U

CD-X-54/18-3U

CD-X-60/18-3U

CD-X-72/18-3U

CD-X-78/18-3U

CD-X-84/18-3U

CD-X-96/18-3U

152

206

260

314

368

422

476

530

584

692

745

800

908

B

100

100

100

200

300

300

400

400

500

600

700

700

800

C

–

–

–

–

–

–

–

–

–

–

300

300

400

D

110

164

218

272

326

280

434

488

542

650

704

758

866

R

–

–

–

–

–

–

–

–

–

–

300

300

400

S

100

100

100

200

300

300

400

400

500

600

700

700

800

Dimensions (mm)
Escutcheon cut-out details

CD chassis 250 to suit Din-T6, 10 and 15

Notes: 1) “X” insert 2 = 250 A or 3 = 355 A, current rating does not effect above dims. 
Maximum current rating of tee-off = 100 A.
‘OFF’ (line) side of MCB connects to chassis tee-off.
MCB DIN clips may be disengaged or removed when mounting onto “CD” chassis.
Use insulated tool provided to disengage DIN clip when removing MCB from 
chassis.
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30 mA

1

1 - 25

Miniature circuit breakers
Din-Safe single pole width residual current
circuit breaker (RCBO) 10 kA

Standards AS/NZS 61009
Approval N17482
One module wide (18 mm)
Short circuit, overcurrent and earth leakage protection
Short circuit protection, 10 kA
Sensitivity 30 mA, 10 mA
DIN rail mount
Suits NC or CD chassis
Type ‘A’ residual current device
240 V AC

10 mA

Trip
sensitivity

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

Amp rating (A)

DSRCBH0610A
DSRCBH1010A
DSRCBH1610A
DSRCBH2010A
DSRCBH2510A
DSRCBH 3210A
DSRCBH4010A
DSRCBH0630A
DSRCBH1030A
DSRCBH1630A
DSRCBH2030A
DSRCBH2530A
DSRCBH3230A
DSRCBH4030A

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 6 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 30 mA.

– The white 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

Tripping characteristics
Technical data / wiring

Section 3
Section 3

1 - 45
1 - 44 to 1 - 45
Section 2

Technical data

Padlock bracket
Link bars and terminals
Enclosures

Accessories

Notes: 1) Neutral not switched.
2) Will not accept Din-T side mounting accessories.
30 mA tripping characteristics: 0.5 x IΔn = no tripping, 1 x IΔn = T <300 mS

2 x IΔn = T <150 mS, 5 x IΔn = T <40 mS
Nuisance tripping may be experienced in VFD and motor starting applications refer NHP.

Available on indent only.i

Page

Page

i

i

i

i

Innovators in Protection Technology
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1 - 14

1
Miniature circuit breakers 
Din-T6 series 6 kA MCB 

Technical data
Tripping characteristics
Dimensions

Section 3
3 - 6, 8
3 - 24

1 - 28, 1 - 29
1 - 32 to 1 - 35
1 - 36 to 1 - 38
1 - 39, 1 - 40
1 - 45
1 - 44, 1 - 45
Section 2
2 - 52

Technical data 

Accessories Page

Page

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
Cat. No.

DTCB6102D

DTCB6104D

DTCB6106D

DTCB6110D

DTCB6113D

DTCB6116D

DTCB6120D

DTCB6125D

DTCB6132D

DTCB6140D

DTCB6150D

DTCB6163D

Add on RCD
Auxiliary/alarm
Shunt trip
UVT
Padlockable bracket
Link bars & terminals
Enclosures
Busbar chassis

Standards AS/NZS 60898
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 NC or CD chassis
Padlockable in off position

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

DTCB6202D

DTCB6204D

DTCB6206D

DTCB6210D 

DTCB6213D

DTCB6216D 

DTCB6220D 

DTCB6225D 

DTCB6232D

DTCB6240D

DTCB6250D

DTCB6263D

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

DTCB6302D

DTCB6304D

DTCB6306D

DTCB6310D

DTCB6313D

DTCB6316D

DTCB6320D

DTCB6325D

DTCB6332D

DTCB6340D

DTCB6350D

DTCB6363D

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 NC or 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 i

i i

DTCB6 
1 pole

D – Curve
10-20 In
Cat. No.

2

4

6

10

13

16

20

25

32

40

50

63

In (A)

2

4

6

10

13

16

20

25

32

40

50

63

2

4

6

10

13

16

20

25

32

40

50

63

Innovators in Protection Technology
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Din-T MCBs + RCDs Technical data
Selection table MCBs

Innovators in Protection Technology

3

6

Series Application
No. of
Poles

Add-on
devices

Tripping
characteristic Short-circuit capacity (kA)

Din-T6

Din-T10

Din-T15

Din-TDC

Din-T10H

Safe-T

1, 1+N, 2, 3, 4

1, 1+N, 2, 3, 4

1, 2, 3, 4

1, 2

1, 2, 3, 4

1, 2, 3, 4

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

C

D

B

C

D

C

D

C

C

D

NEMA
device curve

Current
rating
(A)

0.5-63

0.5-63

6-63

0.5-63

0.5-63

0.5-63

0.5-63

0.5-63

80-125

80-125

6-100

6

6

6

10

10

10

10

10

10

15

15

15

15

15

20

20

25

25

30

30

30

20

20

15

domestic

commercial

industrial

B : 3-5 In
C : 5-10 In
D : 10-20
NEMA : Zero point

extinguishing
curve.

AS/NZS 60898

AS/NZS 60947-2

NEMA AB1

7.5

10
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Din-T MCBs + RCDs Technical data
Innovators in Protection Technology

3

Line protection 
by means of MCBs
Protective devices shall be capable of breaking any
overcurrent up to and including the prospective short-circuit
current at the point where the device is installed. One of the
protective devices complying with those conditions is the
MCB.

Calculation of Icc
The value of the short-circuit current flowing at the end of a cable
depends on the short-circuit current flowing at the beginning of
the cable (transformer terminals), the cross-section as well as its
length.

Protection against short-circuit
According to IEC 60364 protective devices shall be provided 
to break any short-circuit current flowing in the circuit
conductors before such a current could cause danger due to
thermal and mechanical effects produced in conductors and
connections. To consider that an installation is well protected
against short-circuits, it is required that the protective device
complies with the following conditions:

The breaking capacity shall not be less than the
prospective short-circuit current at the place of its
installation.

Icu ≥ Icc

Let-through energy I2t smaller than admissible energy of
the cable.

According to IEC 60364-4-473 there are some cases where
the omission of devices for protection against overload is
recommended for circuits supplying current-used
equipment where unexpected opening of the circuit could
cause danger.

Examples of such cases are:

• Excitation circuit of rotating machines.

• Supply circuit of lifting magnets.

• Secondary circuits of current transformers.

As in those cases the Iu>Iz, it is necessary to verify the short-
circuit value at the point of the installation to ensure the
protection (Icc min).

Short-circuit current at the transformer terminals (Icc0)

Three phase oil transformer - 400 V

Transformer power
kVA

Voltage Ucc
In %

In
A RMS

Icc0
kA RMS

250

315

400

500

630

800

1000

1250

1600

2000

2500

3150

4

4

4

4

4

4.5

5

5.5

6

6.5

7

7

352

443

563

704

887

1126

1408

1760

2253

2816

3520

4435

8.7

10.9

13.8

17.1

21.6

24.1

27

30.4

35.5

40.5

46.6

57.6

Din-T, 3 pole 10 kA MCB
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Din-T MCBs + RCDs Technical data
Characteristics according to AS/NZS 60898

Innovators in Protection Technology

3

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

** If In ≤ 10 A, + < 8 s
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Din-T MCBs + RCDs Technical data
Characteristics according to AS/NZS 60947-2

Innovators in Protection Technology

3

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 3 and 5 In (typically 4 In)

release between 5 and 10 In (typically 8.5 In)

release between 10 and 20 In (typically 14 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

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)

Utilisation
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.
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Din-T MCBs + RCDs Technical data
Tripping curves according to AS/NZS 60898

Innovators in Protection Technology

3

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

Curve D

Curve B Curve C
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Din-T MCBs + RCDs Technical data
Definitions related to circuit breakers

Innovators in Protection Technology

3

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 - AS/NZS 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 - AS/NZS 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 - AS/NZS 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.
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Influence of ambient air temperature on the rated current
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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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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
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Din-T 6 

6 kA

C curve
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Din-T 6 

6 kA

D curve
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Selectivity and Cascade
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An installation with some protective devices in series 
(a protective device must be placed at the point where 
a reduction of the cross sectional area of the conductors or
another change causes modification in the characteristics of the
installation) is considered selective when, in the event of short-
circuit, the installation is interrupted only by the device which
is immediately upstream of the fault point. Selectivity is
ensured when the characteristic time/current of the upstream
MCB (A) is above the characteristic time/current of the
downstream MCB (B). Selectivity may be total or partial.

Cascade (Back-up protection)
Cascading is achieved by using an upstream device to
assist (back-up) a downstream device in clearing a fault
current that happens to be greater than the breaking
capacity of the downstream device.
In Cascading applications, the upstream device may have
to trip (unlatch) in order to give sufficient protection to the
downstream device, thus interrupting supply of power to all
devices downstream. Therefore, Cascading is generally
used in applications involving the supply of non-essential
loads, such as basic lighting. The main benefit of Cascading is
that in certain circumstances circuit breakers with breaking
capacities lower than the prospective fault level, hence lower
in cost, can be safely used downstream provided it is backed-up
by the relevant upstream breaker.

Total selectivity
Selectivity is total in the event of a short-circuit fault and
only disconnects the protective device (B) immediately
upstream of the fault point.

The let-through energy (I2t) of the downstream protective
device shall be lower than the upstream protective device.

Partial selectivity
Selectivity is partial when the disconnection of the
protective device (A) is ensured only up to a certain level of
the current.

Upstream

Downstream

SCPD: Short circuit protective device

Refer MCB Selectivity and 
Cascade tables in section 13
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Use in DC installations
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Selection criteria
The selection of an MCB to protect a DC installation depends on
the following parameters:

The nominal current

The nominal voltage of the power supply, which determines
the number of poles to switch the device

The maximum short-circuit current, to determine the short-
circuit capacity of the MCB

Type of power supply

In the event of an insulation fault, it is considered as an
overload when one pole or an intermediate connection of the
power supply is connected to earth, and the conductive parts of
the installation are also connected to earth.

Insulated generator
In insulated generators there is no earth connection, therefore,
an earth leakage in any pole has no consequence. In the event
of a fault between the two poles (+ and –) there is a short-
circuit in the installation, the value of which will depend on the
impedance of the installation as well as of the voltage Un. Each
polarity shall be provided with the appropriate number of poles.

Generator with one earthed pole
In the event of a fault occuring in the earthed pole (-) there is
no consequence. In the event of a fault between the two poles
(+ and -) or between the pole + and earth, then there is a
short-circuit in the installation, the value of which depends on
the impedance of the installation as well as of the voltage Un.
The unearthed pole (+) shall be provided with the necessary
number of poles to break the maximum short-circuit.

Generator with centre point earth connection
In the event of short-circuit between any pole (+ or -) and
earth, there is an Isc<Isc max because the voltage is Un/2. 
If the fault occurs between the two poles there is a short-circuit
in the installation, the value of which depends on the
impedance of the installation as well as the voltage Un. Each
polarity shall be provided with the necessary number of poles to
break the maximum short-circuit at Un/2.
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Use of standard MCB for DC use
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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.

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.

Use in DC selection table

Installation of Din-T DC MCBs in direct current

Example of utilisation for maximum voltage between lines according to the number of poles

Use of special MCB Din-T DC for DC use.
(UC = Universal current)
For MCBs designed to work in both alternating and direct
current, it is necessary to respect the polarity of the
terminals since the device is equipped with a permanent
magnet.

Series

MCB Din-T DC 1 P Din-T DC 2 P Din-T DC 4 P

Rated
current (A)

Din-T 6

Din-T 10

Din-T DC

Din-T 15

Maximum voltage
between lines

Maximum voltage between
lines and earth

Power supply at
bottom terminals

Power supply at
top terminals

250 V

250 V

250 V

250 V

500 V

500 V          1)

500 V

250 V 2)

880 V

440 V 2)

0.5....63 A

0.5....63 A

0.5....63 A

6....25 A

48 V 1 pole
Icu (kA)

20

25

-

10

110 V 2 poles in series
Icu (kA)

25

30

-

10

250 V 1 pole
Icu (kA)

-

-

6

-

440 V 2 poles in series
Icu (kA)

-

-

6

-

Example of utilisation for maximum voltage between lines according to the number of poles

MCB Din-T DC 2 P Din-T DC 4 P

Maximum voltage
between lines

Maximum voltage between
lines and earth

500 V DC
Multi-pole breaking

250 V DC
Generator with
centre point earth
connection

500 V DC
Multi-pole breaking

500 V DC
Generator without earth
connection or with one
earthed pole

880 V DC
Multi-pole breaking

440 V DC
Generator with centre
point earth connection 

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

Notes: 1) Negative pole connected to earth
2) Centre point earth connection
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MCB Series Din-T 6 and 10

According to AS/NZS 60898 standard

For DIN rail mounting
(top hat rail 35 mm)

Grid distance 35 mm

Working ambient temperature from -25 °C up to +50 °C

Approved by CEBEC, VDE, KEMA, IMQ

Lloyd listed

1 pole is a module of 18 mm wide

Nominal rated currents are:
0.5/1/2/3/4/6/10/13/16/20/25/32/40/50/63 A

Tripping characteristics: B,C,D (B curve Din-T 10 only)

Number of poles: 1 P, 2 P, 3 P, 4 P

The short-circuit breaking capacity is: 6/10 kA, energy
limiting class 3

Terminal capacity from 1 up to 35 mm2 rigid wire or 1.5 up
to 25 mm2 flexible wire

Screw head suitable for flat or Pozidrive screwdriver

Can be connected by means of both pin or fork busbars

The toggle can be sealed in the ON or OFF position

Captive locking option

Rapid closing

Both incoming and outgoing terminals have a protection
degree of IP 20 and they are sealable

Isolator function thanks to Red/Green printing on the
toggle

Maximum voltage between two phases; 440 V~

Maximum voltage for utilisation in DC current: 48 V 1 P and
110 V 2 P

Two position rail clip

Mechanical shock resistance 40 g (direction x, y, z)
minimum 18 shocks 5 ms half-sinusoidal acc. to 
IEC 60068-2-27

Vibration resistance: 3 g (direction x, y, z) minimum 
30 min. according to IEC 60068-2-6

Extensions can be added on both left or right hand side

– Auxiliary contact

– Shunt trip

– Undervoltage release

– Motor operator

– Panelboard switch

Add-on RCD can be coupled

MCB Series Din-T 15

According to AS/NZS 60947.2 standard

For DIN rail mounting

(top hat rail 35 mm)

Working ambient temperature from -25 °C up to +50 °C

1 pole is a module of 18 mm wide

Nominal rated currents are:
6/10/13/16/20/25/32/40/50/63 A

Tripping characteristic: C

Number of poles: 1 P, 2 P, 3 P, 4 P

Short-circuit capacity is: 15 kA

Terminal capacity from 1 up to 35 mm2 rigid wire or 
1.5 up to 25 mm2 flexible wire

Screw head suitable for flat or Pozidrive screwdriver

Can be connected by means of both pin or fork busbars

The toggle can be sealed in the ON or OFF position

Captive locking option

Rapid closing

Both incoming and outgoing terminals have a protection
degree of IP 20 and they are sealable

Isolator function thanks to Red/Green printing on the
toggle

Maximum voltage between two phases; 440 V~

Maximum voltage for utilisation in DC current: 48 V 1 P and
110 V 2 P

Two position rail clip

Mechanical shock resistance 40 g (direction x, y, z)
minimum 18 shocks 5 ms half-sinusoidal acc. to 
IEC 60068-2-27

Vibration resistance: 3 g (direction x, y, z) minimum 
30 min. according to IEC 60068-2-6

Extensions can be added on both left or right hand side

– Auxiliary contact

– Shunt trip

– Undervoltage release

– Motor operator

– Panelboard switch

Add-on RCD can be coupled
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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  V DC

2 P 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

2 - 63
30

1P/2P/3P
yes

240/415
415
48

110 1)
50/60

DC: mag.trip +40 %
400: mag.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

IEC 60898
C

2 - 40
30

1P + 1P/2P/3P/4P
yes

240/415
415
-
-

50/60
-
-

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

-
yes
yes
-
-
-

yes/yes
-/-
yes

18
-

12

IEC 60898
C

6 - 63
30

1P/3P
yes

240/415
415
48

110 1)
50/60

DC: mag.trip +40 %
400: mag.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

2 x 4
2 x 4
1/35

0.75/25

-
yes
yes
yes
yes
yes

-/yes
-/-
yes

18
125
12

IEC 60898
B, C

1P/ 2P 0.5 - 63, 4P 10 - 63
30

1P/2P/4P
-

240/415
415
250

500 
1)

50/60
DC: mag.trip +40 %
400: mag.trip +50 %

250/500/880
12; 12

3
yes
500
440
6

10,000
2.5
5 g

1000
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

yes

18
125
12

AS/NZS 60898 AS/NZS 60898 AS/NZS 60898AS/NZS 60898
Din-T6 Din-T 2-in-1 Din-TDCDin-T Easy-fit

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

6
6
6
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

6
6
6

100 % Icu
20

10
3
30
20
10
20
10
6

75 % Icu
-

20
-

25
-

100 Icu

6 (250 V DC) 3)
6 (500 V DC) 4)
6 (880 V DC)
100 % Icn

-
10 5)

-
-
-

10 5)
-
-
-
-
-

-
-
-
-
-

AS/NZS 60898 AS/NZS 60898 AS/NZS 60898AS/NZS 60898

IE
C 

60
89

8
IE

C 
60

94
7-

2
IE

C 
60

94
7-

2

Notes: Refer page 3 - 25 for information on Safe-T MCBs. 
1) Poles in series 
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-T 6, 10, 15 / Easy-fit
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3
Dimensions in mm.

Miniature circuit breakers - Din-T 10H

Miniature circuit breakers - Din-T DC
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3.2 CONTROL DEVICES & SOCKETS

CARLO GAVAZZI – DPA01DM48 – Phase Failure Relay

CARLO GAVAZZI – DPB-01-C-M48W4 – Phase Failure Relay

CLIPSAL – 2015+90B – 15A Outlet

CLIPSAL – 2025+449A – 10A Outlet

CLIPSAL – 56C410 – 3 PHASE Outlet

CLIPSAL – 56SO310 – 1 PHASE Outlet

FINDER – 38.51 – 24VDC Control Relay

IDEC – RH1B-ULD-DC24V – Relay

IDEC – RH2B-ULD-DC24V – Pump Control Relay

IDEC – RH4B-ULD-DC24V – Relay

MULTIRODE – MTR-5 – Pump Level Relay

PEPPERL & FUCHS – KFD2-ER1.6 – 24VDC Pump Moisture In Oil Relay

POWERLOCK – PL4/PP/SET – 1 Phase Inlet Socket

WILCO – WIBM27R – Multipin Appliance Inlet

WILCO – WIPM27 – Multipin Angled Plug

WILCO – WIPM27R – Multipin Angled Connector
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Monitoring Relays

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

• 3-phase monitoring relays for phase 
sequence and phase loss 

• Detect when all 3 phases are present and have the
correct sequence

• Measure on own power supply
• Power supply range: 208 to 600 VAC (±15%)
• Output: 8 A SPDT relay or 8 A DPDT normally energized
• For mounting on DIN-rail in accordance with DIN/EN

50 022 (DPA01) or plug-in module (PPA01)
• 22.5 mm Euronorm housing (DPA01) or 36 mm plug-in

module (PPA01)
• LED indication for relay and power supply ON

Type Selection
Mounting Output Supply: Supply: Supply: Supply:

208 to 480 VAC 208 to 240 VAC 380 to 480 VAC 380 to 600 VAC

DIN-rail SPDT DPA 01 C M44 DPA 01 C M60
DIN-rail DPDT DPA 01 D M23 DPA 01 D M48
Plug-in SPDT PPA 01 C M44
Plug-in DPDT PPA 01 D M23 PPA 01 D M48

Input 
L1, L2, L3 DPA01: Terminals L1, L2, L3

PPA01: Terminals 5, 6, 7
Measures on own supply

Measuring ranges
208 to 480 VAC (DPA01CM44) 177 to 550 VAC
380 to 600 VAC (DPA01CM60) 323 to 690 VAC
208 to 415 VAC (PPA01CM44) 177 to 475 VAC
208 to 240 VAC (DPA01DM23) 177 to 275 VAC
208 to 480 VAC (DPA01DM48) 323 to 550 VAC
208 to 240 VAC (PPA01DM23) 177 to 275 VAC
380 to 480 VAC (PPA01DM48) 323 to 475 VAC
ON-level > 85% of the mains phase-

phase voltage

3-Phase Sequence and Phase Loss
Types DPA01, PPA01

Input Specifications
Output SPDT or DPDT relay, N.E.
Rated insulation voltage 250 VAC
Contact ratings (AgSnO2) μ

DPA01C, PPA01C (SPDT):
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
DPA01D, PPA01D (DPDT):
Resistive loads AC 1 8 A @ 250 VAC
Small inductive loads AC 15 3 A @ 250 VAC

DC 13 2 A @ 24 VDC
Mechanical life 30 x 106 operations
Electrical life 105 operations

(at 8 A, 250 V, cos = 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

DPA 01 C M44
3-phase relay for detection of
incorrect phase sequence,
total and partial phase loss.
Supply range from 208 to 600
VAC covered by two multi-
voltage relays.

For mounting on DIN-rail or
plug-in module. The device
detects regenerated voltages
up to 85% of the nominal
voltage (phase-phase).

DPA01 PPA01
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2 Specifications are subject to change without notice (26.11.01)

DPA01, PPA01

Mode of Operation
DPA01 and PPA01 monitor
their own 3-phase power
supply. The relay operates
when all the phases are pre-
sent and the phase
sequence is correct. The
relay releases when one

phase-phase voltage drops
below 85% of the other
phase-phase voltages.

Example 1
The relay monitors that the
power supply has the correct
phase sequence and that all
phase voltages are present.

Example 2
The relay releases in case of
interruption of one or more
phases, provided that the
regenerated voltage does
not exceed 85% of the
phase-phase voltage.

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

(DPA01) L1, L2, L3
(PPA01) 5, 6, 7

DPA01CM44 208 to 480 VAC ± 15%,
45 to 65 Hz

DPA01CM60 380 to 600 VAC±15%,
45 to 65 Hz

PPA01CM44 208 to 415 VAC ± 15%,
45 to 65 Hz

DPA01DM23 208 to 240 VAC ± 15%,
45 to 65 Hz

DPA01DM23 380 to 480 VAC ± 15%,
45 to 65 Hz

PPA01DM23 208 to 240 VAC ± 15%,
45 to 65 Hz

PPA01DM48 380 to 415 VAC ± 15%,
45 to 65 Hz

Rated operational power 10 VA @ 400 VAC, 50 Hz
6 VA @ 230 VAC, 50 Hz
(DPA01DM23,
PPA01DM23 only)
Supplied by L2 and L3

Supply Specifications

Reaction time
Alarm ON delay < 100 ms
Alarm OFF delay < 350 ms

Accuracy (15 min warm-up time)
Temperature drift ± 1000 ppm/°C
Repeatability ± 0.5% on full scale

Indication for
Power supply ON LED, green
Relay ON LED, yellow

Environment (EN 60529)
Degree of protection IP 20
Pollution degree 3 (DPA01), 2 (PPA01)
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

DIN-rail version 22.5 x 80 x 99.5 mm
Plug-in version 36 x 80 x 87 mm

Weight Approx. 100 g
Screw terminals (DPA01)

Tightening torque Max. 0.5 Nm
acc. to IEC 60947

Approval UL (except DPA01CM60 
and PPA01D)
CSA (except PPA01D)

CE Marking Yes
EMC Electromagnetic Compatibility

Immunity According to EN 61000-6-2
Emissions According to EN 50081-1

General Specifications

Operation Diagram

L2

L1L1

Relay(s) ON

L3
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DPA01, PPA01

Wiring Diagrams

DPA01

Example 1 Example 1

Example 1 Example 1

PPA01
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Monitoring Relays

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

• 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

• 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 Output Supply: 208 to 240 VAC Supply: 380 to 480 VAC

DIN-rail SPDT DPB 01 C M23 DPB 01 C M48  
Plug-in SPDT PPB 01 C M23 PPB 01 C M48

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

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

Measuring ranges
208 to 240 VAC 177 to 275 VAC
380 to 480 VAC (DPB01CM48) 323 to 550 VAC
380 to 415 VAC (PPB01CM48) 323 to 475 VAC

Ranges
Upper level +2 to +22% 

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

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

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

Input 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 = 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

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
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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 and the
phase-phase (or phase-neu-
tral) 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.

Example 2
(load monitoring)

The relay releases in case of
interruption of one or more
phases, when one or more
voltages drop below the low-
er 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)

M23 - Delta Voltage: 208 to 240 VAC ± 15%
45 to 65 Hz

M48 - Delta Voltage: 380 to 480 VAC ± 15%
45 to 65 Hz

M48 - Star Voltage: 220 to 277 VAC ± 15%
45 to 65 Hz

Rated operational power
DPB01CM23, PPB01CM23 13 VA @ 230 VAC, 50 Hz
DPB01CM48, PPB01CM48 13 VA @ 400 VAC, 50 Hz

Supplied by L1 and L2

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

DIN-rail version 22.5 x 80 x 99.5 mm
Plug-in version 36 x 80 x 87 mm

Weight Approx. 120 g
Screw terminals

Tightening torque Max. 0.5 Nm
according to IEC 60947

Approvals UL, CSA
CE Marking Yes
EMC Electromagnetic Compatibility

Immunity According to EN 61000-6-2
Emissions According to EN 50081-1

General Specifications
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Wiring Diagrams

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 DPB01 only
M48 Ph-N 220 VAC 230 VAC 240 VAC 277 VAC
Voltage DPB01 only

Example 1

Example 2

Example 1

Example 2

DPB01 PPB01

μ

μ

μ

μ

L2

L1

L2
L1

L2

L1

L2

L1
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Operation Diagrams
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56 Series Modules - designed to mix and match.

Clear indication of switch
position.

Modular system with 1 to 16
gang arrangements to
satisfy your every need.

Visible gasket - your
guarantee of sealing.

Raised lettering for long
life of markings.

Optional neon indicator.

Captive stainless steel
combination head fixings
for corrosion resistance
and effortless installation.

Padlock on/off facility.

Available in high impact Grey
or Chemically Resistant
Orange/White and Grey
finishes.

Mechanical interlock optional
to ensure power disconnec-
tion before insertion or
removal of the plug.

Transparent flap clearly
shows pin configuration.

Flap automatically closes
to ensure IP rating is
maintained.
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Combination Switched Socket Outlets 12
Versions from 250V 10A to 500V 50A.
All internal phase connections between switches and sockets are factory
wired.
Sockets include a dustproof and hoseproof flap with snap latch.

Surface Socket Outlets 14

Sockets include a clear dustproof and hoseproof flap with snap latch.
Tough polyester terminal housings.

Appliance Inlets 15
Screwed lock ring secures extension sockets and appliance connectors
and ensures IP rating.
Impact resistant and UV stabilised housings.
Downward facing, angled pin housing available on 500V units.

Surface Switches 16
Versions from 250V 10A to 500V 63A.
Positive rotary switch action.
Provision for 2 padlocks.

Key Operated Switches 20
Versions from 250V 20A to 500V 50A.
Available in 3 versions - Standard Security, Medium Security and High
Security.
Locking in ‘off’ and ‘on’ positions.

Timer Switches 22
Available in digital and mechanical versions.
Digital and mechanical versions available with 150 hour battery backup.

Sunset Switches 24
Automatically turns lights on when natural light falls below a predetermined
level.
Suitable for surface or flush mounting.

The following Reference Guide has been included to help you quickly find
the most commonly used 56 and 66 Series Industrial Switchgear.

For fast product selectionREADY REFERENCE GUIDE

56 SERIES

Versions from 250V 10A to 500V 50A.
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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 fl aps with automatic 
snap catch latches. The transparent 
fl ap enables instant visual inspection of 
socket condition and pin confi guration.

The full range of sockets 
accommodate 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 
accommodate Clipsal 439 Series Plug 
Tops. The IP56 Rating is ensured when 
the 437PR Coupling Ring is used in 
conjunction with the Clipsal 439 Series 
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.  Matching Plug Matching Plug Socket
 Number (A) (V) Sockets Min. Max/cont. Rating (H) x (W) x (D) Straight Angled  Confi g.

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 confi guration)
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 47 for explanation of 
socket confi guration.
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56SO215/32

FRONT COMPLETEFRONT MOUNTING ENCLOSURE

56SO210

CUT-OUTS

L

REAR MECHANISMS REAR MECHANISMS

SIDE COMPLETE

56SO310

L

AN

E

2 x M20
CONDUIT
ENTRIES

1 x M20/25

56SO310L
56SO310RP
56SO315
56SO3/110

50

40 18

REAR MECHANISMS

L

17

1 x M25
CONDUIT
ENTRY 10174

45

75

38

18

107101

SIDE COMPLETEFRONT MOUNTING ENCLOSURE

45

40

CUT-OUTS
1 x M20/25

50

18

38

1874

101

75

ENTRY

1 x M25
CONDUIT

FRONT COMPLETE

101

107

56SO310A

REAR MECHANISMS

N E A

7

CONDUIT
ENTRIES

2 x M20

56SO315A

SOCKET OUTLET BACKWIRED
CONDUCTOR TERMINATION
IS PLAIN SCREW TYPE

CONDUCTOR TERMINATION
SOCKET OUTLET BACKWIRED

IS PLAIN SCREW TYPE

56SO320F
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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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38.51…V DC

38.51…V AC/DC

Relay interface module
DIN rail mount

Refer catalogue F1

9

■ Interface module with 34 series relay

■ Ultra-slim profile, only 6.2 mm wide

■ Integral LED and diode

■ Simple removal of relay for replacement

■ DIN rail mounting

SCREWLESSTERMINALS

Contact specifications

Contact configuration

Rated current

Rated voltage

Rated load in AC 1

Rated load in AC 15 (230 V AC)

Breaking capacity in DC 1 : 30/110/220 V

Maximum peak current

Maximum switching voltage

Minimum switching load

Coil specifications

Nominal voltage (UN) (50/60 Hz) AC/DC

DC

Rated power AC/DC (50/60 Hz) AC/DC

DC

Operation range (50/60 Hz) AC/DC

DC

Holding voltage AC/DC

Must drop-out voltage AC/DC

Technical data

Mechanical life AC/DC

Electrical life @ rated load AC 1

Insulation between coil and contacts

Ambient temperature range

Protection rating

Connection diagram

Accessories

1 C/O

6 A

250 V AC

1,500 VA

300 VA

6/0.2/0.15 A

10 A

400 V AC

500 mW

(0.2…0.9)W

0.3W

(0.83…1.1) UN

(0.83…1.2) UN

0.6 UN/0.6 UN

0.1 UN/0.1 UN

-/10.106

60.103

6 kV

-40 °C…+55 °C

IP 20

93.01 Isolating plate

93.20 Jumperlink 20 way

93.64 Identification labels

12 14

11

A1 A2

Notes: The equipment on this page is rated 230/400 V and is suitable for use on 240/415 V systems as per AS 60038:2000.

Available on indent only.

Cat. No. Cat. No.

38.61…V DC

38.61…V AC/DC

24, 110, 240

6     , 12, 48     , 60    

The power 
in relays since

1954
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Isolating plate

38.51, 38.61

Relay interface module
Accessories

Refer catalogue F1

9

Description

Relay to suit

Jumperlink 20 way

36 A, 250 V rating

38.51, 38.61

Identification labels

(64 tags in a pack)

38.51, 38.61

Cat. No. 93.01 93.20 93.64

■ Isolates varying voltages

mounted in the same row.

One isolating plate every

four relays is recommended

■ Reduced wiring and

installation costs

■ Easy identification for 

maintenance

The power 
in relays since

1954

Relay dimensions (mm)

Cat. No. 38.61

38 Series
Cat. No. 38.51
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RH Series 
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Relays & Sockets

 RH Series    Compact Power Relays

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

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

 Part Number Selection
Part Number

Contact Model Blade 
Terminal

PCB 
Terminal

Coil Voltage Code
(Standard Stock in bold)

SPDT
Basic  RH1B-U RH1V2-U

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

With Indicator RH1B-UL —

With Check Button RH1B-UC —

With Indicator and Check Button RH1B-ULC —

Top Bracket Mounting RH1B-UT —

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

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

DPDT
Basic  RH2B-U RH2V2-U

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

With Indicator RH2B-UL RH2V2-UL

With Check Button RH2B-UC —

With Indicator and Check Button RH2B-ULC —

Top Bracket Mounting RH2B-UT —

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

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

3PDT
Basic  RH3B-U RH3V2-U

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

With Indicator RH3B-UL RH3V2-UL

With Check Button RH3B-UC —

With Indicator and Check Button RH3B-ULC —

Top Bracket Mounting RH3B-UT —

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

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

4PDT
Basic  RH4B-U RH4V2-U

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

With Indicator RH4B-UL RH4V2-UL

With Check Button RH4B-UC —

With Indicator and Check Button RH4B-ULC —

Top Bracket Mounting RH4B-UT —

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

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

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

When ordering, specify the Part No. and coil voltage code: 

 (example) RH3B-U       AC120V
                         Part No.                         Coil Voltage Code    
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  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
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500

1000

Load Current (A)

120V AC resistive

240V AC inductive
120V AC inductive 240V AC resistive
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)

(RH1)
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Load Current (A)

30V DC resistive

100V DC inductive

30V DC inductive

100V DC resistiveLi
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)

(RH1)
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)

(RH2)
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(RH2)
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(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
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(RH3/RH4)

Maximum Switching Capacity

1 5

0.5

1.0

5.0

10.0
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Load Voltage (V)
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DC inductive

DC resistive

AC inductive

AC resistive

(RH1)
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DC inductive

DC resistive

AC resistive

AC inductive

Load Voltage (V)
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)

(RH2/RH3/RH4)
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Continuous Load Current vs. Operating Temperature Curve (Basic Type, With Check Button, and Top Bracket Mounting Type)
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DC Coil

AC Coil

Note: The rated voltage is
       applied to the coil.
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Note: The rated voltage is
       applied to the coil.

(RH2)
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C
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Note: The rated voltage is
       applied to the coil.

(RH3/RH4)

Internal Connection (View from Bottom)
Basic Type

SPDT DPDT 3PDT 4PDT With Check Button

Front
Pushbutton

Contacts can be operated by pressing the 
check button.  

1
5

13 14

9

(   –   ) (   +   )

1
5

13 14
9

4
8

12
(   –   ) (   +   )

1
5

13 14

9

4
8

2
6

1210

(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

With Indicator (-L type)
SPDT 3PDT 4PDT DPDT

Below 
100V 
AC/DC

1
5

13 14

9

(   –   ) (   +   )

1
5
9

4
8

2
6

1210

13 14(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

Below 
24V 
AC/DC

1
5

13 14

9

4
8
12

(   –   ) (   +   )
When the relay is energized, 
the indicator goes on. 

Relay coils less than 100V 
DC do not contain a protec-
tion diode (except DPDT).
Relay coils below 100V 
use LED indicator, coils 
above 100V use neon lamp 
indicator.

•

•

100V 
AC/DC 
and over

1
5

13 14

9

(   –   ) (   +   )

1
5
9

4
8

2
6

1210

13 14(   –   ) (   +   ) (   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

24V 
AC/DC 
and over

1
5

13 14

9

4
8
12

(   –   ) (   +   )

With Diode (-D type)
SPDT DPDT 3PDT 4PDT

1
5

13 14

9

(   –   ) (   +   )

1
5

13 14

9

4
8

12

(   –   ) (   +   )

1
5

13 14

9

2
6

10

4
8
12

(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

Contains a diode to absorb the back emf 
generated when the coil is de-energized. The 
release time is slightly longer. Available for DC 
coil only.

Diode Characteristics
Reverse withstand voltage: 1,000V
Forward current: 1A

•
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Relays & Sockets

With Indicator LED & Diode (-LD type)
SPDT 3PDT 4PDT DPDT

Below 
100V DC

1
5

13 14

9

(   –   ) (   +   )

1
5

13 14

9

2
6

10

4
8

12

(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

Below 
24V 
AC/DC

1
5

13 14

9

4
8
12

(   –   ) (   +   )

Contains an LED indicator and 
a surge absorber, and has the 
same height as the basic type.

100V DC 
and over

1
5

13 14

9

(   –   ) (   +   )

1
5

13 14

9

2
6

10

4
8

12

(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

24V 
AC/DC 
and over

1
5

13 14

9

4
8
12

(   –   ) (   +   )

 Dimensions (mm)

RH1B-U/RH1B-UL/RH1B-UD/RH1B-ULD RH2B-U/RH2B-UL/RH2B-UD/RH2B-ULD RH3B-U/RH3B-UL/RH3B-D/RH3B-LD

13

1
5

9

14

4.
7

0.
5

6.4

5.4 14

27
.5

SH1B-05: 61.5 (63.5) max., SH1B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

1 4

5 8

9 12

13 14

6.4 21

27
.5

4.
7

0.
5

SH2B-05: 61.5 (63.5) max., SH2B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

13 14

1 2 4

865

9 10 11

4.
7

0.
5 27
.5

6.4 31

SH3B-05: 61.5 (63.5) max., SH3B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

RH4B-U/RH4B-UL/RH4B-UD/RH4B-LD RH1B-UT RH2B-UT

1 2 3 4

7 865

9 10 11 12

13 14

6.4 41

4.
7

0.
5 27

.5

SH4B-05: 61.5 (63.5) max., SH4B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

ø2.6 hole

13

1
5

9

14

3.5
14.5 35.6 max. 6.4

5.42

3843
.2

27
.5

6.
6

5.
9

4.
7

0.
5

4.
7

ø2.6 hole

1 4

5 8

9 12

13 14

3.5

21.5

2

35.6 max. 6.4

3843
.2

27
.5

4.
7

5.
9

7.
25

0.
5

4.
7

10

RH3B-UT RH4B-UT

ø2.6 hole

13 14

1 2 4

865

9 10 12

21.5
31.5 35.6 max. 6.4

3.5

3843
.2

28

10
10

4.
7

2

4.
7

5.
9

7.
25

0.
5

ø2.6 hole

10
10

10
4.

7

2

35.6 max. 6.4
42 max.

13

12

14

1 2 3 4

7 865

9 10 11

28
41.5

28

3.5

3844

4.
7

5.
9

7.
25

0.
5
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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
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(For terminals 13 and 14)
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(Top View)
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Screw
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DIN Rail
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Terminal Arrangement
2-ø4.2 Mounting Holes
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ø3.6 min.

(Top View)
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DIN Rail
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12 11

Terminal Arrangement
2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

ø3.6 min.
7.9 max.

4.4 max. 5.5 min.

(Top View)
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Relays & Sockets

Dimensions con’t (mm)

Finger-safe DIN Rail Mount Sockets 

SH1B-05C SH2B-05C

ø5

16

25

1.
7 29.5

18.7

48
17
7

69

20

4.
2

16

M3.5 Terminal 
Screw

M3 Terminal
Screw

36

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5

1

9

14 13

Terminal ArrangementDIN Rail
(BNDN)

(Top View)
Ring terminals 
cannot be used.
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1
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Terminal Arrangement
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(or M4 Tapped Holes)

(Top View)Ring terminals 
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Ring terminals 
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(Top View)

Through Panel Mount Socket 
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Panel Thickness:
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RH Series
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Relays & Sockets

Dimensions con’t (mm)

PCB Mount Sockets 
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MultiTrode Inc · USA
6560 East Rogers Circle

Boca Raton   Florida   33487
Tel: +1 561 994 8090   Fax: +1 561 994 6282

sales@multitrode.net

MultiTrode Pty Ltd · Australia
Brisbane Technology Park   18 Brandl Street

PO Box 4633   Eight Mile Plains   Qld   4113
Tel: +61 7 3340 7000   Fax: +61 7 3340 7077

sales@multitrode.com.au

www.multitrode.com
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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 

2 Electrical Overview 

3 DIP Switches 
3.1 DIP Switches 

3.1.1 DIP 1 & 2 

3.1.2 DIP 3, 4 & 5 

3.1.3 DIP 6 
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MTR/MTRA Installation & Troubleshooting 

MTR_Installation_AU+US_v1-0-0.doc 13-May-2005 Page 2 of 4 

3.2 Relay Contacts & their Applications 

3.2.1 Contacts 15, 16 & 18 

3.2.2 Contacts 25 & 28 

4 Practical Overview 
4.1 Discharge Mode – DIP switch 6 set to “OFF” 

Figure 1 – Discharge Mode 
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MTR/MTRA Installation & Troubleshooting 

MTR_Installation_AU+US_v1-0-0.doc 13-May-2005 Page 3 of 4 

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. 

4.3 MTRA Relay with Alarm  (Discharge Applications Only) 

Figure 3 - MTRA Operation 
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MTR/MTRA Installation & Troubleshooting 

MTR_Installation_AU+US_v1-0-0.doc 13-May-2005 Page 4 of 4 

5 Most Common Installation Problems 

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. 

The installation went fine but now and again the 
pump will not turn on even though I am sure the 
probe is wet. 

All wiring is complete and all DIPswitches have 
been checked but the pump will not turn on at all. 

* Please contact your distributor or agent before returning any product for repair or warranty claim. 

MultiTrode Pty Ltd—Australia Sydney—Australia 

Visit  for the latest information

MultiTrode Inc—USA
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Electrode relay

green

yellow

Power
supply

1( ) 2(min) 3(max)

Power
Rail

1 2 3

8 7 9 11
(+)

12
(-)

-

Composition

• 1-channel
• Relay for conductive limit value 

detection
• Adjustable sensitivity
• Measuring circuit in acc. with 

VDE 0100 part 410 
"Funktionskleinspannung"

• Minimum/maximum control
• Open/closed circuit current principle 

switchable
• EMC acc. to NAMUR NE 21
• This model replaces KHA6-ER-1.* 

and HR-122620

The relays provide the AC measuring 
voltage for the electrodes and react with 
a small alternating current after the 
electrodes get in contact with the 
medium.
The switching amplifiers are voltage 
and temperature stabilised and 
guarantee a defined switching 
characteristics. An electronic holding 
contact allows a minimum maximum 
control. Since the conductance of the 
media may vary, the relay response 
sensitivity is adjustable.

24 V DC
KFD2-ER-1.5

KFD2-ER-1.5
24 V DC

KFD2-ER-1.6

KFD2-ER-1.6
Function

Connection
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KFD2-ER-1.*Technical data
D
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e 

of
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4/
03

KFD2-ER-1.5 KFD2-ER-1.6

Supply
Connection Power Rail or terminals 11+, 12-
Rated voltage 20 ... 30 V DC
Input
Connection terminals 1 (mass), 2 (min), 3 (max) terminals 1 (mass), 2 (min), 3 (max)
Control input min./max. control system: terminals 1, 2, 3

on/off control system: terminals 1, 3
min./max. control system: terminals 1, 2, 3
on/off control system: terminals 1, 3

Potentiometer response sensitivity: 1 ... 30 kOhm, adjustable (20 
turns)

response sensitivity: 5 ... 150 kOhm, adjustable (20 
turns)

Output
Connection terminals 7, 8, 9
Output 1 changeover contact
Contact loading 253 V AC / 2 A / cos � > 0.7; 40 V DC / 2 A resistive load
Energised/De-energised delay approx. 1 s / approx. 1 s
Electrical isolation
Input/Output basic insulation according to DIN EN 50178, rated insulation voltage 253 Veff

Input/Power supply basic insulation according to DIN EN 50178, rated insulation voltage 253 Veff

Output/Power supply basic insulation according to DIN EN 50178, rated insulation voltage 253 Veff

Directive conformity
Electromagnetic compatibility 

Directive 89/336/EEC EN 61326, EN 50081-2, NE 21
Ambient conditions
Ambient temperature -20 ... 60 °C (253 ... 333 K)
Mechanical specifications
Protection degree IP20
Connection screw connection, max. 2,5 mm2

Mass approx. 110 g
Dimensions 20 x 107 x 115 mm (0.8 x 4.2 x 4.5 inches)
Mounting Power Rail or pull-out latches using for screw mounting
Indication and operation
Operating elements switch S1

position I open circuit current: in the open circuit current principle, the relay becomes active when the limit is 
reached
position II closed circuit current: in closed circuit current principle, the relay is activated when power is 
applied; the relay is deactivated when the limit is reached

PR-03 Power Rail
UPR-03 Power Rail
KFD2-EB2 power feed module
The devices are supplied with 24 V DC through the KFD2-EB2 power feed module and the PR-03 or the UPR-03 Power Rail.
Each power feed module monitors and provides protection for groups of as many as 100 individual devices. The PR-03 Power 
Rail is an insert component for the DIN rail. The UPR-03 Power Rail is a complete unit consisting of an electrical insert and an
aluminium DIN rail measuring 35 mm x 15 mm x 2000 mm. The devices are simply snapped in place to make electrical 
contact.
If a Power Rail is not being used, power can be supplied to the devices directly through the device terminals.  

Accessories
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J & P Richardson Industries Pty Ltd

SP254 Manual. Revision 0 Date: 21 August 2012

3.3 SURGE PROTECTION & FUSES

CRITEC – DAR-275V – Surge Filter Alarm Relay

CRITEC – TDF-10A-240V – Surge Reduction Filter

CRITEC – TDS150-1SR-277 – Surge Diverter

NHP – 63A Fuse & Fuse Holder

NHP – 6A Fuse & Fuse Holder

POLYPHASER – IS-50-NX-C2 – Radio Coax Surge Protector

WOHNER – (31113) – Fuses
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21/06/2012 TDS Surge Diverter - TDS150 Series - TDS1501SR277

1/3www.erico.com/partPrint.asp?language=en-US&part=TDS1501SR277

Region Part / Article #

North America TDS1501SR277

Latin America TDS1501SR277

Europe/Middle East/Africa 702407

Asia/Australia TDS1501SR277

Surges and voltage transients are a major cause of expensive electronic equipment failure and business
disruption. Damage may result in the loss of capital outlays, such as computers and communications
equipment, as well as consequential loss of revenue and profits due to unscheduled system down-time.
Designed to provide economical and reliable protection from transients on DC power systems
Transient Discriminating (TD) technology helps ensure reliable and continued operation during sustained and
abnormal over-voltage events. Internal thermal disconnect devices help ensure controlled behavior at end-of-
life. A visual indicator flag provides user-feedback in the event of such operation. As standard, the TDS150
provides a set of voltage-free contacts for remote signaling that maintenance is required.
The convenient plug-in module and separate base design facilitates replacement of a failed surge module
without needing to undo installation wiring.

TD Technology with thermal disconnect protection
Compact design fits into DIN distribution panel boards and motor control centers
35 mm DIN rail mount – DIN 43 880 profile matches common circuit breakers
Indication flags and voltage-free contacts provide remote status monitoring
Separate plug and base design facilitates replacement of a failed surge module
50kA 8/20μs maximum surge rating provides protection suitable for sub-distribution panels and a long
operational life
Available in various operating voltages to suit most common power distribution systems
CE, UL® 1449 Edition 3 Listed

Approvals CE
IEC® 61643-1
UL® 1449 Ed. 3 Recognized Component Type 2

Back-up Overcurrent Protection 125 A gL, if supply > 100 A

Connection ≤25 mm² (#4AWG) stranded
≤35 mm² (#2AWG) solid

Depth 68.00 mm

Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1)

Frequency 0-100 Hz
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21/06/2012 TDS Surge Diverter - TDS150 Series - TDS1501SR277

2/3www.erico.com/partPrint.asp?language=en-US&part=TDS1501SR277

Height 90.00 mm
Humidity 0 % RH [Min]

90 % RH [Max]

Max Continuous Operating Voltage Uc - AC 320 V

Max Discharge Current 50 kA 8/20 μs

Module Width 1 M

Mounting 35 mm top hat DIN rail

Nominal Discharge Current 20 kA 8/20

Nominal Voltage - AC 240 V [Min]
277 V [Max]

Product Series CRITEC® TDS Surge Diverter - TDS150 Series

Protection Modes Single mode (L-G, L-N or N-G)

Replacement Module TDS150M277

Short Circuit Current Rating, Isc 200 kAIC

Stand-off Voltage 480 V

Status N/O, N/C Change-over contact, 250 V~/0.5 A, max 1.5
mm² (#14 AWG) terminals
Mechanical flag / remote contacts (R model only)

Surge Rated to Meet ANSI®/IEEE® C62.41.2-2002 Cat A, Cat B, Cat C
ANSI®/IEEE® C62.41.2-2002 Scenario II, Exposure 2,
50 kA 8/20 μs, 5 kA 10/350 μs
IEC 61643-1 Class II
UL® 1449 Ed. 3 In 20 kA mode

Technology TD Technology with thermal disconnect

Temperature -40°C [Min]
80°C [Max]

Voltage Protection Level (8/20μs) 800 V @ 3 kA
1.6 kV @ In

Weight 0.12 kg

Width 17.50 mm

 

W ARNING
ERICO products shall be installed and used only as indicated in ERICO's product instruction sheets and training materials. Instruction sheets are available at www.erico.com and from your
ERICO customer service representative. Improper installation, misuse, misapplication or other failure to completely follow ERICO's instructions and warnings may cause product malfunction,
property damage, serious bodily injury and death.

W ARRANTY
ERICO products are warranted to be free from defects in material and workmanship at the time of shipment. NO OTHER WARRANTY, WHETHER EXPRESS OR IMPLIED (INCLUDING ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE), SHALL EXIST IN CONNECTION WITH THE SALE OR USE OF ANY ERICO PRODUCTS.
Claims for errors, shortages, defects or nonconformities ascertainable upon inspection must be made in writing within 5 days after Buyer's receipt of products. All other claims must be made in
writing to ERICO within 6 months from the date of shipment or transport. Products claimed to be nonconforming or defective must, upon ERICO's prior written approval in accordance with its
standard terms and procedures governing returns, promptly be returned to ERICO for inspection. Claims not made as provided above and within the applicable time period will be barred. ERICO
shall in no event be responsible if the products have not been stored or used in accordance with its specifications and recommended procedures. ERICO will, at its option, either repair or replace
nonconforming or defective products for which it is responsible or return the purchase price to the Buyer. THE FOREGOING STATES BUYER'S EXCLUSIVE REMEDY FOR ANY BREACH
OF ERICO WARRANTY AND FOR ANY CLAIM, WHETHER SOUNDING IN CONTRACT, TORT OR NEGLIGENCE, FOR LOSS OR INJURY CAUSED BY THE SALE OR USE OF ANY
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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
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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 (8/20µs) - 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 8/20µs
L-N, L-G and N-G
20kA 8/20µs
20kA 8/20µs
10kA 8/20µs
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, 8/20µs
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 8/20µs, 10A series TVSS protector
TDF-10A-240V  240V 1 phase, 50kA 8/20µs, 10A series TVSS protector
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J & P Richardson Industries Pty Ltd

SP254 Manual. Revision 0 Date: 21 August 2012

3.4 SWITCHES, INDICATORS & PUSHBUTTONS

KRAUS & NAIMER – CAD11-A723-600-FT2-F758 –
Station Local / Remote Switch

OMRON – DZ-10GW2-1B – Door Micro Switches

PEPPERL & FUCHS – NCB5-18GM40-Z0 – Inductive Sensor

PEPPERL & FUCHS – NJ20+U1+E2 – Inductive Sensor

SPRECHER & SCHUH – DP7-MT34-PX01S –
Emergency Stop Pushbutton

SPRECHER & SCHUH – D7P-F3-PX10 – Start Push Button

SPRECHER & SCHUH – D7P-F4-PX10 – Stop Push Button

SPRECHER & SCHUH – D7P-F6-PX10 – Reset Pushbutton

SPRECHER & SCHUH – D7P-LSM25 + D7PX10 – Selected Switch
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Special-purpose Basic Switch DZ 89

Special-purpose Basic Switch

DZ
DPDT Basic Switch for Two Independent 
Circuit Control
• Incorporates two completely independent built-in switches.
• Ideal for switching the circuits operating on two different 

voltages, and for controlling two independent circuits.
• Interchangeable with OMRON Z Basic Switches, as both 

switches are identical in mounting hole dimensions, 
mounting pitch and pin plunger position.

Ordering Information

Model Number Legend

Terminal Solder terminal (-1A) Screw terminal (-B) 
Actuator OT (min.) Model Model
Pin plunger 0.13 mm DZ-10G-1A DZ-10G-1B

Hinge lever
1.6 mm DZ-10GW-1A DZ-10GW-1B
0.4 mm DZ-10GV-1A DZ-10GV-1B

Short hinge roller lever
0.9 mm DZ-10GW22-1A DZ-10GW22-1B
0.13 mm DZ-10GV22-1A DZ-10GV22-1B

Hinge roller lever
1.2 mm DZ-10GW2-1A DZ-10GW2-1B
0.26 mm DZ-10GV2-1A DZ-10GV2-1B

DZ-10 G      - 1
321 54

1.   Ratings
   10:  10 A (250 VAC)

2.   Contact Gap
   G:   0.5 mm

3.   Actuator
None: Pin plunger

   Low OT Levers:
     V:        Hinge lever
     V22:    Short hinge roller lever
     V2:      Hinge roller lever

   High OT Levers:
     W:       Hinge lever
     W22:   Short hinge roller lever
     W2:     Hinge roller lever

4.   Contact Form
   1:       DPDT 

5.   Terminals
   A:       Solder terminal 
   B:       Screw terminal 
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90 Special-purpose Basic Switch DZ

Specifications

■ Characteristics

Note: 1. The values are for pin plunger models. 
2. Malfunction: 1 ms max.

■ Ratings

Note: 1. The above values are for 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 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

■ Contact Specifications ■ Safety Standard Ratings
UL/CSA

Operating speed 0.1 mm to 1 m/s (See note 1)

Operating frequency
Mechanical 240 operations/min
Electrical 20 operations/min

Contact resistance 15 m  max. (initial value)
Insulation resistance 100 M  min. (at 500 VDC)

Dielectric strength
1,000 VAC, 50/60 Hz for 1 min between non-continuous terminals
1,500 VAC, 50/60 Hz for 1 min between current-carrying metal parts and non-current-carrying 
metal part, and between current-carrying metal part and ground and between switches

Vibration resistance Malfunction 10 to 55 Hz, 1.5-mm double amplitude (See note 2)

Shock resistance
Destruction 1,000 m/s2 max.
Malfunction 300 m/s2 max. (See notes 1 and 2)

Degree of protection IP00
Degree of protection against electric shock Class I
Proof tracking index (PTI) 175
Ambient operating temperature 25 C to 80 C (with no icing)
Ambient operating humidity 35% to 85%RH

Service life
Mechanical 1,000,000 operations min.
Electrical 500,000 operations min.

Weight Approx. 30 to 50 g

Rated voltage
(V)

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

10
10

2
1.5

1
0.7

6
4

3
2

1.5
1

8 VDC
14 VDC
30 VDC
125 VDC
250 VDC

10
10
10
0.5
0.25

3
3
3

1.5
1.5
1.5

6
6
4

0.05
0.03

5
5
3

2.5
2.5
1.5

0.5
0.25

0.05
0.03

Contacts
Material Silver alloy
Gap (standard value) 0.5 mm

Inrush current
NC 30 A max.
NO 15 A max.

Rated voltage DZ-10G
125 VAC 10 A and 1/8 HP
250 VAC 10 A and 1/4 HP
480 VAC 2 A
125 VDC 0.5 A
250 VDC 0.25 A
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Special-purpose Basic Switch DZ 91

Engineering Data

■ Mechanical Durability (DZ-10G-1B) ■ Electrical Durability (DZ-10G-1B)

■ Structure
Contact Form (DPDT)

Dimensions
Note: Unless otherwise specified, all units are in millimeters and a tolerance of 0.4 mm applies to all dimensions.

■ Terminals
Screw Terminals (-1B) Solder Terminals (-1A)

■ Mounting
All switches can be 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.

10,000
7,000

5,000

3,000

1,000

700

500

300

100
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Overtravel (mm)

D
ur

ab
ili

ty
 (x

10
4  o

pe
ra

tio
ns

)
Ambient temperature: 20±2°C
Ambient humidity: 65±5%RH
Without load
Operating frequency: 240 operations/min

1,000
700

500

300

100

70

50

30

10
0 5 10 15

Switching current (A)

250 VAC

125 VAC

D
ur

ab
ili

ty
 (x

10
4  o

pe
ra

tio
ns

)

Ambient temperature: 20±2°C
Ambient humidity: 65±5%RH
Operating frequency: 20 operations/min
cosφ =1 

COM2 NC2

NO2

COM1 NC1

NO1

COM NC NO

COM NC NO

17.45±0.2
25.4±0.1 11.9

49.2

8.2

14.5

23.5 16.8

Six M3 pan head screws
(with toothed washer)

NC NOCOM

NC NOCOM

17.45±0.2
25.4±0.1 11.9

49.2

8.2

14.5

23.5 16.8

25.4 ±0.1

Two, 4.2 dia. mounting holes or
M4 screw holes

Accessories (Terminal Covers, and Separators): Refer to ‘Z/A/X/DZ Common Accessories’ datasheet
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92 Special-purpose Basic Switch DZ

Note: 1. The solder terminal model has a suffix "-1A" in its model number and its omitted dimensions are the same as the corresponding 
dimensions of the pin plunger model.

2. Unless otherwise specified, all units are in millimeters and a tolerance of 0.4 mm applies to all dimensions.

4.2         dia. hole+0.075
-0.025

4.36        dia.+0.1
-0.05

4.2+0.075
-0.025

23.3±0.25

25.4±0.1
11.9

49.2

17.45±0.2

PT

OP

3 dia. 2.5SR *
0.4

14.5

8.2

* Stainless-steel pin plunger

Pin Plunger
DZ-10G-1B

Operating force
Release force
Pretravel
Overtravel
Movement Differential

OF max.
RF min.
PT max.
OT min.
MD max.

570 gf
57 gf

1.7 mm
0.13 mm
0.4 mm

Operating Position OP 15.6 0.4 mm

28.4

25.4±0.1
11.9

49.2

17.45±0.2

17.719.7 14.5

FP

8.2

OP

4.9

* Stainless-steel lever

t = 1 *

63.5R

4.2         dia. hole+0.075
-0.025

4.36        dia.+0.1
-0.05

4.2+0.075
-0.025

Hinge Lever
DZ-10GW-1B

OF max.
RF min.
OT min.
MD max.

170 gf
28 gf

1.6 mm
4 mm

FP max.
OP

46.3 mm
21.8 1 mm

17.45 ±0.2

4.9

* Stainless-steel lever
25.4±0.1

11.9

49.2

17.7

4.2         dia. hole+0.075
-0.025

4.36       dia.+0.1
-0.05

4.2+0.075
-0.025

19.714.5

8.2

OP

PT t = 1 *
63.5R

1.1
DZ-10GV-1B

OF max.
RF min.
PT max.
OT min.
MD max.

200 gf
13 gf
6 mm

0.4 mm
1.7 mm

OP 18.3 1 mm

4.2         dia. hole+0.075
-0.025

4.36       dia.+0.1
-0.05

4.2+0.075
-0.025

28.4

25.4±0.1
11.9

49.2

17.45±0.2

17.719.7 14.5

FP

8.2

OP

9.5 dia. × 4
(plastic roller)

* Stainless-steel lever

t = 1 *

26
.2R

Short Hinge Roller Lever
DZ-10GW22-1B

OF max.
RF min.
OT min.
MD max.

400 gf
85 gf

0.9 mm
2.4 mm

FP max.
OP

39.7 mm
30.2 0.8 mm

17.45±0.2

* Stainless-steel lever
4.2         dia. hole+0.075

-0.025

4.36       dia.+0.1
-0.05

25.4±0.1
11.9

49.2

17.7 19.714.5

8.2

OP

PT

4.2+0.075
-0.025

t = 1 *

1.1

9.5 dia. × 4
(plastic roller)

30.2R

DZ-10GV22-1B

OF max.
RF min.
PT max.
OT min.
MD max.

430 gf
42 gf
3 mm

0.13 mm
0.6 mm

OP 29.4 0.8 mm
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Special-purpose Basic Switch DZ 93

Note: 1. The solder terminal model has a suffix "-1A" in its model number and its omitted dimensions are the same as the corresponding 
dimensions of the pin plunger model.

2. Unless otherwise specified, all units are in millimeters and a tolerance of 0.4 mm applies to all dimensions.

28.4

25.4±0.1
11.9

49.2

17.45±0.2

17.719.7 14.5

FP

8.2

OP

9.5 dia. × 4
(plastic roller)

* Stainless-steel lever

t = 1 *

48.4R

4.2         dia. hole+0.075
-0.025

4.36       dia.+0.1
-0.05

4.2+0.075
-0.025

17.45±0.2

* Stainless-steel lever
4.2         dia. hole+0.075

-0.025

4.36       dia.+0.1
-0.05

25.4±0.1
11.9

49.2

17.7 19.714.5

8.2

OP

PT t = 1 *

1.1

9.5 dia. × 4
(plastic roller)

48.4R

4.2+0.075
-0.025

OF max.
RF min.
PT max.
OT min.
MD max.

270 gf
34 gf
4 mm

0.26 mm
1.1 mm

OP 29.4 0.8 mm

Hinge Roller Lever
DZ-10GW2-1B

OF max.
RF min.
OT min.
MD max.

213 gf
42 gf

1.2 mm
3.3 mm

FP max.
OP

47.6 mm
31.8 0.8 mm

DZ-10GV2-1B
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94 Special-purpose Basic Switch DZ

Safety Precautions
Be sure to read the precautions and information common to all Snap Action and Detection Switches, contained in the Technical User’s Guide, 
“Snap Action Switches, Technical Information” for correct use.

Precautions for Safe Use
Terminal Connection
When soldering lead wires to the Switch, make sure that the capacity
of the soldering iron is 60 W maximum. Do not take more than 5 s to
solder any part of the Switch. The characteristics of the Switch will
deteriorate if a soldering iron with a capacity of more than 60 W is
applied to any part of the Switch for 5 s or more.

Operation
• Make sure that the switching frequency or speed is within the 

specified range.
1. If the switching speed is extremely slow, the contact may not be

switched smoothly, which may result in a contact failure or contact
welding.

2. If the switching speed is extremely fast, switching shock may
damage the Switch soon. If the switching frequency is too high,
the contact may not catch up with the speed.
The rated permissible switching speed and frequency indicate the
switching reliability of the Switch.
The life of a Switch is determined at the specified switching
speed. The life varies with the switching speed and frequency
even when they are within the permissible ranges. In order to
determine the life of a Switch model to be applied to a particular
use, it is best to conduct an appropriate durability test on some
samples of the model under actual conditions.

• Make sure that the actuator travel does not exceed the permissible
OT position. The operating stroke must be set to 70% to 100% of
the rated OT.

Precautions for Correct Use
Mounting Location
• Do not use the switch alone in atmospheres such as flammable or

explosive gases. Arcing and heat generation associated with
switching may cause fires or explosions.

• Switches are generally not constructed with resistance against
water. Use a protective cover to prevent direct spraying if the switch
is used in locations subject to splashing or spurting oil or water,
dust adhering.

• Install the switch in a location that is not directly subject to debris
and dust from cutting. The actuator and the switch body must be
protected from accumulated cutting debris and dirt.

• Do not use the switch in locations subject to hot water (greater than
60 C) or in water vapor.

• Do not use the switch outside the specified temperature and 
atmospheric conditions.
The permissible ambient temperature depends on the model.
(Refer to the specifications in this catalog.) Sudden thermal
changes may cause thermal shock to distort the switch and result
in faults.

• Mount a cover if the switch is to be installed in a location where
worker inattention could result in incorrect operation or accidents.

• Subjecting the switch to continuous vibration or shock may result in
contact failure or faulty operation due to abrasion powder and in
reduced durability. Excessive vibration or shock will cause the 
contacts to operate malfunction or become damaged. Mount the
switch in a location that is not subject to vibration or shock and in a
direction that does not subject the switch to resonance.

• If silver contacts are used with relatively low frequency for a long
time or are used with microloads, the sulfide coating produced on
the contact surface will not be broken down and contact faults will
result. Use a microload switch that uses gold contacts.

• Do not use the switch in atmospheres with high humidity or heat or
in harmful gases, such as sulfide gas (H2S, SO2), ammonia gas
(NH3), nitric acid gas (HNO3), or chlorine gas (Cl2). Doing so may
impair functionality, such as with damage due to contacting faults or
corrosion.

• The switch includes contacts. If the switch is used in an atmosphere
with silicon gas, arc energy may cause silicon oxide (SiO2) to 
accumulate on the contacts and result in contact failure. If there is
silicon oil, silicon filling, silicon wiring, or other silicon products in
the vicinity of the switch, use a contact protection circuit to limit 
arcing and remove the source of the silicon gas.

Terminal box Terminal box

Incorrect Correct

Incorrect Correct

Incorrect Separate the 
installation lo-
cation from 
heat sources.

Correct

Correct

(preventing malfunctions)

Incorrect
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Special-purpose Basic Switch DZ

Omron Electronic Components, LLC
Terms and Conditions of Sales

1. Definitions: The words used herein are defined as follows.
(a) Terms: These terms and conditions
(b) Seller: Omron Electronic Components LLC and its subsidiaries
(c) Buyer: The buyer of Products, including any end user in section III through VI
(d) Products: Products and/or services of Seller
(e) Including: Including without limitation

2. Offer; Acceptance: These Terms are deemed part of all quotations, acknowledgments, 
invoices, purchase orders and other documents, whether electronic or in writing, relating 
to the sale of Products by Seller.  Seller hereby objects to any Terms proposed in Buyer's 
purchase order or other documents which are inconsistent with, or in addition to, these 
Terms.

3. Distributor: Any distributor shall inform its customer of the contents after and including 
section III of these Terms.

1. Prices; Payment: All prices stated are current, subject to change without notice by Seller.  
Buyer agrees to pay the price in effect at the time the purchase order is accepted by 
Seller.  Payments for Products received are due net 30 days unless otherwise stated in 
the invoice. Buyer shall have no right to set off any amounts against the amount owing in 
respect of this invoice.

2. Discounts: Cash discounts, if any, will apply only on the net amount of invoices sent to 
Buyer after deducting transportation charges, taxes and duties, and will be allowed only 
if (a) the invoice is paid according to Seller's payment terms and (b) Buyer has no past 
due amounts owing to Seller.

3. Interest: Seller, at its option, may charge Buyer 1.5% interest per month or the maximum 
legal rate, whichever is less, on any balance not paid within the stated terms.

4. Orders: Seller will accept no order less than 200 U.S. dollars net billing.
5. Currencies: If the prices quoted herein are in a currency other than U.S. dollars, Buyer 

shall make remittance to Seller at the then current exchange rate most favorable to 
Seller; provided that if remittance is not made when due, Buyer will convert the amount 
to U.S. dollars at the then current exchange rate most favorable to Seller available 
during the period between the due date and the date remittance is actually made.

6. Governmental Approvals: Buyer shall be responsible for all costs involved in obtaining 
any government approvals regarding the importation or sale of the Products.

7. Taxes: All taxes, duties and other governmental charges (other than general real 
property and income taxes), including any interest or penalties thereon, imposed directly 
or indirectly on Seller or required to be collected directly or indirectly by Seller for the 
manufacture, production, sale, delivery, importation, consumption or use of the Products 
sold hereunder (including customs duties and sales, excise, use, turnover and license 
taxes) shall be charged to and remitted by Buyer to Seller.

8. Financial: If the financial position of Buyer at any time becomes unsatisfactory to Seller, 
Seller reserves the right to stop shipments or require satisfactory security or payment in 
advance.  If Buyer fails to make payment or otherwise comply with these Terms or any 
related agreement, Seller may (without liability and in addition to other remedies) cancel 
any unshipped portion of Products sold hereunder and stop any Products in transit until 
Buyer pays all amounts, including amounts payable hereunder, whether or not then due, 
which are owing to it by Buyer. Buyer shall in any event remain liable for all unpaid 
accounts. 

9. Cancellation; Etc: Orders are not subject to rescheduling or cancellation unless Buyer 
indemnifies Seller fully against all costs or expenses arising in connection therewith. 

10. Force Majeure: Seller shall not be liable for any delay or failure in delivery resulting from 
causes beyond its control, including earthquakes, fires, floods, strikes or other labor 
disputes, shortage of labor or materials, accidents to machinery, acts of sabotage, riots, 
delay in or lack of transportation or the requirements of any government authority.

11. Shipping; Delivery: Unless otherwise expressly agreed in writing by Seller: 
(a) All sales and shipments of Products shall be FOB shipping point (unless otherwise 

stated in writing by Seller), at which point title to and all risk of loss of the Products 
shall pass from Seller to Buyer, provided that Seller shall retain a security interest in 
the Products until the full purchase price is paid by Buyer;

(b) Delivery and shipping dates are estimates only; and
(c) Seller will package Products as it deems proper for protection against normal 

handling and extra charges apply to special conditions.
12. Claims: Any claim by Buyer against Seller for shortage or damage to the Products 

occurring before delivery to the carrier or any claim related to pricing or other charges 
must be presented in detail in writing to Seller within 30 days of receipt of shipment.

1. Suitability: IT IS THE BUYER’S SOLE RESPOINSIBILITY TO ENSURE THAT ANY 
OMRON PRODUCT IS FIT AND SUFFICIENT FOR USE IN A MOTORIZED VEHICLE 
APPLICATION. BUYER SHALL BE SOLELY RESPONSIBLE FOR DETERMINING 
APPROPRIATENESS OF THE PARTICULAR PRODUCT WITH RESPECT TO THE 
BUYER’S APPLICATION INCLUDING (A) ELECTRICAL OR ELECTRONIC 
COMPONENTS, (B) CIRCUITS, (C) SYSTEM ASSEMBLIES, (D) END PRODUCT, (E) 
SYSTEM, (F) MATERIALS OR SUBSTANCES OR (G) OPERATING ENVIRONMENT.  
Buyer acknowledges that it alone has determined that the Products will meet their 
requirements of the intended use in all cases. Buyer must know and observe all 
prohibitions of use applicable to the Product/s.

2. Use with Attention: The followings are some examples of applications for which 
particular attention must be given. This is not intended to be an exhaustive list of all 
possible use of any Product, nor to imply that any use listed may be suitable for any 
Product:
(a) Outdoor use, use involving potential chemical contamination or electrical 

interference.

(b) Use in consumer Products or any use in significant quantities.
(c) Energy control systems, combustion systems, railroad systems, aviation systems, 

medical equipment, amusement machines, vehicles, safety equipment, and 
installations subject to separate industry or government regulations.

(d) Systems, machines, and equipment that could present a risk to life or property.
3. Prohibited Use: NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING 

SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE SYSTEM 
AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE 
PRODUCT IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE 
WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

4. Motorized Vehicle Application: USE OF ANY PRODUCT/S FOR A MOTORIZED 
VEHICLE APPLICATION MUST BE EXPRESSLY STATED IN THE SPECIFICATION BY 
SELLER.

5. Programmable Products: Seller shall not be responsible for the Buyer's programming of 
a programmable Product.

1. Warranty: Seller's exclusive warranty is that the Products will be free from defects in 
materials and workmanship for a period of twelve months from the date of sale by Seller 
(or such other period expressed in writing by Seller).  SELLER MAKES NO WARRANTY 
OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT ALL OTHER WARRANTIES, 
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE OF THE PRODUCTS.

2. Buyer Remedy: Seller's sole obligation hereunder shall be to replace (in the form 
originally shipped with Buyer responsible for labor charges for removal or replacement 
thereof) the non-complying Product or, at Seller's election, to repay or credit Buyer an 
amount equal to the purchase price of the Product; provided that there shall be no 
liability for Seller or its affiliates unless Seller's analysis confirms that the Products were 
correctly handled, stored, installed and maintained and not subject to contamination, 
abuse, misuse or inappropriate modification.  Return of any Products by Buyer must be 
approved in writing by Seller before shipment.

3. Limitation on Liability: SELLER AND ITS AFFILIATES SHALL NOT BE LIABLE FOR 
SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSS OF 
PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED 
WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT, 
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.  FURTHER, IN NO EVENT SHALL 
LIABILITY OF SELLER OR ITS AFFILITATES EXCEED THE INDIVIDUAL PRICE OF 
THE PRODUCT ON WHICH LIABILITY IS ASSERTED.

4. Indemnities: Buyer shall indemnify and hold harmless Seller, its affiliates and its 
employees from and against all liabilities, losses, claims, costs and expenses (including 
attorney's fees and expenses) related to any claim, investigation, litigation or proceeding 
(whether or not Seller is a party) which arises or is alleged to arise from Buyer's acts or 
omissions under these Terms or in any way with respect to the Products.  

1. Intellectual Property: The intellectual property embodied in the Products is the exclusive 
property of Seller and its affiliates and Buyer shall not attempt to duplicate it in any way 
without the written permission of Seller.  Buyer (at its own expense) shall indemnify and 
hold harmless Seller and defend or settle any action brought against Seller to the extent 
that it is based on a claim that any Product made to Buyer specifications infringed 
intellectual property rights of another party.

2. Property; Confidentiality: Notwithstanding any charges to Buyer for engineering or 
tooling, all engineering and tooling shall remain the exclusive property of Seller.  All 
information and materials supplied by Seller to Buyer relating to the Products are 
confidential and proprietary, and Buyer shall limit distribution thereof to its trusted 
employees and strictly prevent disclosure to any third party.

3. Performance Data: Performance data is provided as a guide in determining suitability 
and does not constitute a warranty. It may represent the result of Seller's test conditions, 
and the users must correlate it to actual application requirements.

4. Change In Specifications: Product specifications and descriptions may be changed at 
any time based on improvements or other reasons. It is Seller’s practice to change part 
numbers when published ratings or features are changed, or when significant 
engineering changes are made.  However, some specifications of the Product may be 
changed without any notice.

5. Errors And Omissions: The information on Seller’s website or in other documentation 
has been carefully checked and is believed to be accurate; however, no responsibility is 
assumed for clerical, typographical or proofreading errors or omissions.

6. Export Controls: Buyer shall comply with all applicable laws, regulations and licenses 
regarding (a) export of the Products or information provided by Seller; (b) sale of 
Products to forbidden or other proscribed persons or organizations; (c) disclosure to non-
citizens of regulated technology or information.

1. Waiver: No failure or delay by Seller in exercising any right and no course of dealing 
between Buyer and Seller shall operate as a waiver of rights by Seller.

2. Assignment: Buyer may not assign its rights hereunder without Seller's written consent.
3. Law: These Terms are governed by Illinois law (without regard to conflict of laws). 

Federal and state courts in Cook County, Illinois have exclusive jurisdiction for any 
dispute hereunder.

4. Amendment: These Terms constitute the entire agreement between Buyer and Seller 
relating to the Products, and no provision may be changed or waived unless in writing 
signed by the parties.

5. Severability: If any provision hereof is rendered ineffective or invalid, such provision shall 
not invalidate any other provision.

I. GENERAL

II. SALES

III. PRECAUTIONS

IV. WARRANTY AND LIMITATION

V. INFORMATION; ETC.

VI. MISCELLANEOUS
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Certain Precautions on Specifications and Use
1. Suitability for Use. Seller shall not be responsible for conformity with any stan-

dards, codes or regulations which apply to the combination of the Product in
Buyer's application or use of the Product.  At Buyer's request, Seller will pro-
vide applicable third party certification documents identifying ratings and limi-
tations of use which apply to the Product. This information by itself is not
sufficient for a complete determination of the suitability of the Product in com-
bination with the end product, machine, system, or other application or use.
Buyer shall be solely responsible for determining appropriateness of the par-
ticular Product with respect to Buyer's application, product or system.  Buyer
shall take application responsibility in all cases but the following is a non-
exhaustive list of applications for which particular attention must be given: 
(i) Outdoor use, uses involving potential chemical contamination or electrical 

interference, or conditions or uses not described in this document. 
(ii) Energy control systems, combustion systems, railroad systems, aviation 

systems, medical equipment, amusement machines, vehicles, safety 
equipment, and installations subject to separate industry or government 
regulations. 

(iii) Use in consumer products or any use in significant quantities.
(iv) Systems, machines and equipment that could present a risk to life or 

property. Please know and observe all prohibitions of use applicable to this 
product.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS
RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE SYSTEM
AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT
THE OMRON PRODUCT IS PROPERLY RATED AND INSTALLED FOR THE
INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

2. Programmable Products. Seller shall not be responsible for the user's pro-
gramming of a programmable product, or any consequence thereof. 

3. Performance Data.   Performance data given in this publication is provided as
a guide for the user in determining suitability and does not constitute a war-
ranty. It may represent the result of Seller's test conditions, and the users must
correlate it to actual application requirements. Actual performance is subject to
Seller's Warranty and Limitations of Liability. 

4. Change in Specifications. Product specifications and accessories may be
changed at any time based on improvements and other reasons. It is our prac-
tice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifica-
tions of the Product may be changed without any notice. When in doubt, spe-
cial part numbers may be assigned to fix or establish key specifications for
your application. Please consult with your Seller representative at any time to
confirm actual specifications of purchased Product. 

5. Errors and Omissions. The information in this publication has been carefully
checked and is believed to be accurate; however, no responsibility is assumed
for clerical, typographical or proofreading errors, or omissions. 

6. RoHS Compliance. Where indicated, our products currently comply, to the
best of our knowledge as of the date of this publication, with the requirements
of the European Union's Directive on the Restriction of certain Hazardous
Substances ("RoHS"), although the requirements of RoHS do not take effect
until July 2006.  These requirements may be subject to change. Please consult
our website for current information.

OMRON ON-LINE
Global - http://www.omron.com
USA - http://www.components.omron.com

Cat. No. X303-E-1 Printed in USA

OMRON ELECTRONIC 
COMPONENTS LLC
55 E. Commerce Drive, Suite B
Schaumburg, IL 60173
847-882-2288

11/09            Specifications subject to change without notice

Complete “Terms and Conditions of Sale” for product purchase and use are on Omron’s website
at http://www.components.omron.com – under the “About Us” tab, in the Legal Matters section.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
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J & P Richardson Industries Pty Ltd

SP254 Manual. Revision 0 Date: 21 August 2012

3.5 POWER SUPPLIES & PLC

GE-FANUC – 90-30 CPU374 – PLC

POWERBOX – PB251-24CM-CC-T – 24VDC Power Supply

WEIDMULLER – 8951340000 – 240VAC/24VDC Power Supply

YUASA – UXH50-12 – Battery
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Features
• Ultra-low noise output
• Independent battery charging output
• DC output OK & battery OK alarms & LEDs
• Battery-LVD and alarm
• Over-temperature protection
• Battery fuse fail LED

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 Indefi nite, 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 i/p-o/p
i/p-ground
o/p-ground

4242VDC for 1 minute 
2121VDC for 1 minute 
707VDC for 1 minute

ALARMS & BATTERY FUNCTIONS

Converter ON/OK alarm Indicated by voltage-free  changeover relay
contacts &

green LED ON=PSU OK

Battery low (& fuse) alarm 10.2 to 12.6V for 12V battery, adjustable 20.4
to 25.2V for 24V battery, adjustable Indicated
by voltage-free changeover relay contacts &
green LED: ON=BATT OK

Low voltage disconnect 9.6 to  12V for 12V battery, adjustable
19.2 to 24V2 for 4V battery, adjustable

Charger over-load protection Auto-resetting electronic circuit breaker

Reverse polarity protection Internal battery fuse

Battery to load voltage drop 0.2 to. 0.25V typical

MECHANICAL

Case size 264 L x 172 W x 67 H mm

Case size with heatsink 264 L x 186 W x 67 H mm

Rack 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

PB251 Series
2 2 0 - 3 3 0  W A T T S  D C  U P S

Selection Table
MODEL
NUMBER

OUTPUT OUTPUT
VDC ILOAD IBATT POWER

PB251-12CM 13.8V 16A 2A 220W

PB251-12CM-H 13.8V 20A 2A 275W

PB251-24CM 27.6V 11A 2A 300W

PB251-24CM-H 27.6V 12A 2A 330W

PB251-12RML 13.8V 20A 4A 275W

PB251-12B 13.8V 20A 4A 275W

PB251-24RML 27.6V 12A 2A 330W

Note: Non standard battery
charging current available on
request. ie PB251-12CM-H-10 for
10A.
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Technical Illustrations

PB251 Series
2 7 5 - 3 3 0  W A T T S  D C  U P S
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J & P Richardson Industries Pty Ltd

SP254 Manual. Revision 0 Date: 21 August 2012

3.6 INSTRUMENTATION

ABB – MAGMASTER – Flowmeter

CORTEC – VPCI-110- or 111 – Corrosion Inhibitor

CROMPTON INSTRUMENTS – 244-01KG-IP-SR –
Wet Well Level Indicator

ENDRESS & HAUSER – FMX21.A.A.2.2.1H.G.D.11.A.POPS –
Wet Well Level Transmitter

LOGICA CMG – MD3311EAL/271D-0-7 – Telemetry Unit

MULTIRODE – 020130FSP – Single Point Probes

NHP – D7P-POT3

NHP – FZK01100 – Cubicle Fan Thermostat

NHP – RQ4801080 VCD – Hours Run Meter

POWERBOX – VTB12SC24 – Radio 24V/13.8VDC Convertor

REDLION – G306A000 – Graphic Display

RF INDUSTRIES – TLA2000 – GSM Cellular Transit Antenna

SATEC – C191HM – Power Meter

TRIO – DR900-0 A2-PO – Radio

TRIO – YAGI ANT13AL – Radio Antenna

VEGA – BR52XXGG1FHPMAS – Vega Bar 52

VEGA – VEGABAR52 – Pressure Transmitter

WAVECOM – FASTRACK SUPREME – GSM Modem
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PRODUCT DESCRIPTION
Cortec® VpCI-110 emitters are designed to provide 
corrosion protection for metal components and 
parts enclosed in non-ventilated control boxes, 
cabinets, or tool boxes up to 10 cubic feet (283 liters) 
in volume.  The Vapor phase Corrosion Inhibitor 
(VpCI) emits vapors which form a molecular layer on 
internal metal surfaces to protect critical, complex, 
and expensive electronic equipment and other 
metal components during operation, shipping, or 
storage.  VpCI-110 is a small foam emitter through 
which corrosion inhibitors are slowly released, 
and moisture and air pollutants can enter to be 
absorbed.  It provides long-term protection against 
corrosion even in the presence of adverse conditions 
including salt, moisture, airborne contaminants, H2S, 
SO2, NH3, and others.

TYPICAL APPLICATIONS
VpCI-110 can be effectively used for:

• Operations, packaging, and storage electrical 
equipment

• Marine navigation and communication electronic 
equipment

• Aerospace electrical controls
• Electric motors

• Switching equipment
• Fuse boxes and power boxes
• Medical equipment
• Electrical wireways and terminal boxes
• Scientific and measuring instruments
• Telecommunications equipment
• Remote electronics devices
• Tool-boxes, parts-storage, and other containers 

holding metals

FEATURES
• Economical to use
• Provides continuous protection for up to 24 months 

during operation and/or shutdown
• Effective in polluted and humid environments
• Does not interfere with electrical, optical, or 

mechanical performance
• Multimetal protection
• Quick and easy installation
• Non-toxic and safe to handle
• Compact and space-saving
• Free of nitrites, halogens, and phosphates
• No spraying, wiping, or dipping required
• Low VOC values
• Meets Southern California Clean Air Act and other 

National and local regulations
• Self-stick back
• Self-stick date label
• Accepted by FDA for corrosion protection of electrical  
   and electronic equipment within food processing   
   plants 
• Canadian Food Inspection Agency acceptance for 

indirect food contact
• NSN 6850-01-456-2971
• Conforms to MIL I-22110C
• Federal Standard 101, Ardec Technical Report 99-

05, Picatinny Arsenal, New Jersey, USA
   

VpCI®-110 Emitter, Patented
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All statements, technical information and recommendations contained herein are based on tests Cortec Corporation 
believes to be reliable, but the accuracy or completeness thereof is not guaranteed.

Cortec Corporation warrants Cortec® products will be free from defects when shipped to customer.  Cortec 
Corporation’s obligation under this warranty shall be limited to replacement of product that proves to be defective.  
To obtain replacement product under this warranty, the customer must notify Cortec Corporation of the claimed 
defect within six months after shipment of product to customer.  All freight charges for replacement products shall 
be paid by customer.

Cortec Corporation shall have no liability for any injury, loss or damage arising out of the use of or the inability 
to use the products.

BEFORE USING, USER SHALL DETERMINE THE SUITABILITY OF THE PRODUCT FOR ITS INTENDED USE, AND 
USER ASSUMES ALL RISK AND LIABILITY WHATSOEVER IN CONNECTION THEREWITH.  No representation or 
recommendation not contained herein shall have any force or effect unless in a written document signed by an 
officer of Cortec Corporation.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR 
STATUTORY, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTY OF MERCHANTABILITY OR OF FITNESS 
FOR A PARTICULAR PURPOSE.  IN NO CASE SHALL CORTEC CORPORATION BE LIABLE FOR INCIDENTAL OR 
CONSEQUENTIAL DAMAGES.

LIMITED WARRANTY

FOR INDUSTRIAL USE ONLY

KEEP OUT OF REACH OF CHILDREN

KEEP CONTAINER TIGHTLY SEALED

NOT FOR INTERNAL CONSUMPTION

CONSULT MATERIAL SAFETY DATA SHEET FOR 
MORE INFORMATION

METHOD OF APPLICATION
VpCI-110 is extremely simple and convenient to install.  
The device should be installed at the earliest possible 
time.  Simply select a space within enclosure where 
corrosion protection would be useful.  Verify the surface is 
clean and free of debris.  Peel off the protective peel strip 
from the bottom of the device and attach it to the clean 
surface.

VpCI-110 emitters can be installed in any position.  For 
volumes greater than 10 cubic feet (283 liters), use more 
than one device.  If the enclosure is not totally airtight, 
or if the access doors are opened frequently, replace the 
VpCI-110 device more often than every 2 years.  After 
periods of heavy maintenance replace the device. For 
additional protection spray the enclosure very lightly with 
ElectriCorr® VpCI-238 or VpCI -239.

SPECIFICATIONS
Packaging 12 individually wrapped 
 emitters per carton
Protection up to 10 ft3 (283 liters) per 
 device
Standard Size Foam device with adhesive 
 backing 2.5” D x 2” H 
 (6.4 cm D x 5 cm H)

Distributed by:Distributed by:

4119 White Bear Parkway, St. Paul, MN  55110  USA
Phone (651) 429-1100, Fax (651) 429-1122
Toll Free (800) 4-CORTEC, E-mail info@cortecvci.com
Internet http://www.CortecVCI.com

printed on recycled paper    100% post consumer
Revised 3/3/09. Cortec Corporation 2001-2009.  All rights reserved.  Supersedes: 5/31/06
ElectriCorr® and Cortec®  are trademarks of Cortec Corporation
© 2009, Cortec Corporation.  All Rights Reserved.  Copying of these materials in any form
without the written authorization of Cortec Corporation is strictly prohibited.
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TI431P/00/EN/08.09

71101688

Technical Information

Waterpilot FMX21
Hydrostatic level measurement

Reliable and robust level probe with ceramic measuring cell

Compact device for level measurement in fresh water, wastewater 

and saltwater, communication via HART

Application

The Waterpilot FMX21 is a pressure sensor for 

hydrostatic level measurement. 

Endress+Hauser offers three different versions of the 

FMX21 sensor:

• FMX21 with a stainless steel housing, outer diameter 

of 22 mm (0.87 inch): Standard version suitable for 

drinking water applications and for use in bore holes 

and wells with small diameters.

• FMX21 with a stainless steel housing, outer diameter 

of 42 mm (1.66 inch): Heavy duty version, easy clean 

flush-mounted process diaphragm. Ideally suited for 

wastewater and sewage treatment plants. 

• FMX21 with a coated housing, outer diameter of 

29 mm (1.15 inch): Corrosion resistant version 

generally for use in saltwater, particularly for ship 

ballast water tanks.

Your benefits

• High resistance to overload and aggressive media 

• High-precision, robust ceramic measuring cell with 

long-term stability

• Climate proofed sensor thanks to completely potted 

electronics and 2-filter pressure compensation system

• 4 to 20 mA with superimposed HART 6.0 output 

signal 

• Simultaneous measurement of level and temperature 

with optionally integrated Pt100 temperature sensor 

• Accuracy

– Reference accuracy 0.2 % 

– PLATINUM version 0.1 %

• Automatic density compensation to increase accuracy

• Drinking water approvals: KTW, NSF, ACS

• Approvals: ATEX, FM, CSA

• Extensive range of accessories provides complete 

measuring point solutions
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Function and system design

Device selection

Waterpilot FMX21

P01-FMX21xxx-16-xx-xx-xx-002 P01-FMX21xx-16-xx-xx-xx-003 P01-FMX21xxx-16-xx-xx-xx-004

Field of application Hydrostatic level measurement in deep 

wells e.g. drinking water

Hydrostatic level measurement in 

wastewater

Hydrostatic level measurement in 

saltwater

" Caution! 

The Waterpilot is not suitable for use in biogas plants since the gases can diffuse through the elastomers (seals, extension 

cable). For applications with biogas Endress+Hauser offers the level transmitter Deltapilot.

Process connection – Mounting clamp

– Extension cable mounting screw with G1 ½ A or 1 ½ NPT thread

Outer diameter 22 mm 42 mm Max. 29 mm

Extension cable – PE extension cable

– PUR extension cable

– FEP extension cable

Seals – FKM Viton

– EPDM 1)

– FKM Viton – FKM Viton

– EPDM )

Measuring ranges – Gauge pressure: from 0 to 0.1 bar to 0 to 20 bar 

– Absolute pressure: from 0 to 2 bar to 0 to 20 bar 

– Gauge pressure: from 

0 to 0.1 bar to 0 to 4 bar 

– Absolute pressure: from 

0 to 2 bar to 0 to 4 bar 

– Customer-specific measuring ranges; factory-calibrated

– The following output units can be configured: %, mbar, bar, kPa, MPa, mmH2O, mH2O, inH2O, ftH2O, psi and 

numerous level units.

Overload Up to 40 bar (580 psi) Up to 25 bar (362 psi)

Process temperature range –10 to +70 °C 0 to +50 °C

Reference accuracy – 0.2 % of the set span

– Optional: 0.1 % of set span (PLATINUM version)

Supply voltage 10.5 to 35 V DC, Ex ia: 10.5 to 30 V DC 

Output 4 to 20 mA with superimposed digital communication protocol HART 6.0, 2-wire

Options – Large selection of approvals, including ATEX, FM, CSA, Drinking water approval

– Broad range of accessories

– Integrated Pt100 temperature sensor and TMT182 temperature head transmitter (4 to 20 mA/HART)

Specialties – High-precision, robust ceramic measuring cell with long-term stability

– Automatic density compensation

– Customer specific cable marking

– Absolute pressure cell

1) Recommended for drinking water applications.
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Measuring principle The ceramic measuring cell is a dry measuring cell, i.e. pressure acts directly on the robust ceramic process 

isolating diaphragm of the Waterpilot FMX21. 

Any changes in the air pressure are routed through the extension cable, via a pressure compensation tube, to 

the rear of the ceramic process isolating diaphragm and compensated for. A pressure-dependent change in 

capacitance caused by the movement of the process isolating diaphragm is measured at the electrodes of the 

ceramic carrier. The electronics then convert this into a signal which is proportional to the pressure and is linear 

to the level of the medium.

P01-FMX21xx-15-xx-xx-xx-002

Measuring principle

1 Ceramic measuring cell

2 Pressure compensation tube

h Level height

p Total pressure = hydrostatic pressure + atmospheric pressure

Density of the medium

g Gravitational acceleration

phydr. Hydrostatic pressure

patm Atmospheric pressure

Temperature measurement with optional Pt100 1)

Endress+Hauser also offers the Waterpilot FMX21 with an optional 4-wire Pt100 resistance thermometer to 

measure level and temperature simultaneously. The Pt100 belongs to Accuracy Class B in accordance with DIN 

EN 60751, see also ä 26, Chap. "Accessories. 

Temperature measurement with optional Pt100 and TMT182 temperature head transmitter 1)

Endress+Hauser also offers the TMT182 temperature head transmitter with the HART protocol to convert the 

temperature signal to an analog, scalable 4 to 20 mA output signal superimposed with HART 6.0, see also 

ä 26, Chap. "Accessories", ä 7, Chap. "Density compensation with Pt100 temperature sensor", 

ä 24, Chap. "Ordering information" and Technical Information TI078R.

� •

➀

➁

�
�

1) Not for use in hazardous areas.
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Measuring system As standard, the complete measuring system consists of a Waterpilot FMX21 and a transmitter power supply 

unit with a supply voltage of 10.5 to 30 V DC (hazardous areas), 10.5 to 35 V DC (non-hazardous areas).

Possible measuring point solutions with a transmitter and evaluation units from Endress+Hauser:

P01-FMX21xx-14-xx-xx-en-004

Sample applications with FMX21

OP = Overvoltage protection e.g. HAW from Endress+Hauser (not for use in hazardous areas)

- OP on sensor side for field installation: HAW569/for top-hat/DIN rail: HAW562/intrinsically safe HAW562Z

- OP on power supply side for top-hat/DIN rail: HAW561 (115/230 V) and HAW561K (24/48 V AC/DC)

The overvoltage protection selected must be appropriate for the supply voltage.

1. Easy and cost-effective measuring point solution: power supplied to the Waterpilot in hazardous and non-

hazardous areas via the RN221N active barrier.

Power supply and additional control of two appliances, such as pumps, by means of the RTA421 limit 

value switch with onsite display.

2. The RIA45 units (for panel mounting) offer power supply, an onsite display, two switch outputs and signal 

adjustment (turndown).

3. If several pumps are used, the pump service life can be prolonged by alternate switching. With alternating 

pump control, the pump which was out of service for the longest period of time is switched on. The 

evaluation unit RIA452 (for panel mounting) provide this option in additional to several other functions.

4. State-of-the-art recording technology with graphic display recorders from Endress+Hauser, such as 

Ecograph T, Memograph M for documenting, monitoring, visualizing and archiving purposes.

ENDRESS+HAUSER
RN  221 N ENDRESS+HAUSER

RTA 421

➀

➂

➁

➃

ON

1

2

E- +-

RIA45

13.0
Channel 3 [%]
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P01-FMX21xx-14-xx-xx-en-005

Sample applications with FMX21 with Pt100

OP = Overvoltage protection e.g. HAW from Endress+Hauser (not for use in hazardous areas)

- OP on sensor side for field installation: HAW569/for top-hat/DIN rail: HAW562/intrinsically safe HAW562Z

- OP on power supply side for top-hat/DIN rail: HAW561 (115/230 V) and HAW561K (24/48 V AC/DC)

The overvoltage protection selected must be appropriate for the supply voltage.

5. If you want to measure, display and evaluate the temperature as well as the level, e.g. to monitor 

temperature in fresh water to detect temperature limits for germ formation, you have the following 

options:

The optional TMT182 temperature head transmitter can convert the Pt100 signal to a 4 to 20 mA HART 

signal and transfer it to any common evaluation unit. The RMA421, RIA45 and RIA452 evaluation units 

also offer a direct input for the Pt100 signal.

6. If you want to record and evaluate the level and temperature measured value with one device, use the 

RMA422, RIA45 and RIA46 evaluation unit with two inputs. It is even possible to mathematically link 

the input signals with this unit. These evaluation are not HART permeable.

ENDRESS+HAUSER
RMA 421

ENDRESS+HAUSER
RMA 421

ENDRESS+HAUSER
RMA 422

RMA422

➄

➅

12401.5
E- +-

ON

1

2

ON

1

2

E- +-

RIA45
ON

1

2

E- +-

RIA45

ON

1

2

E- +-

RIA45
ON

1

2

E- +-

RIA45
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Level measurement with 

absolute pressure probe and 

external pressure signal 

P01-FMX21xx-14-xx-xx-xx-003

It is advisable to use an absolute pressure probe for applications in which condensation can occur. In the case 

of level measurement with an absolute pressure probe, the measured value is affected by fluctuations in the 

ambient air pressure. To correct the resulting measured error, you can connect an external absolute pressure 

sensor (e.g. Cerabar) to the HART signal cable in the burst mode and switch the Waterpilot to the burst mode.

The external absolute pressure sensor then calculates the difference between the two pressure signals and can 

thus determine the level precisely.

Only one level measured value can be corrected in this way.

" Caution! 

If using intrinsically safe devices, strict compliance with the rules for interconnecting intrinsically safe circuits 

as stipulated in IEC60079-14 (proof of intrinsic safety) is mandatory.

Density compensation with 

Pt100 temperature sensor 

The Waterpilot FMX21 can correct measured errors that result from fluctuations in the density of the water 

caused by temperature. Users can choose from the following options:

Use the internally measured sensor temperature of the FMX21

The internally measured sensor temperature is calculated in the Waterpilot FMX21 for density compensation. 

The level signal is thus corrected according to the density characteristic line of the water.

Use the optional internal temperature sensor for density compensation in a suitable HART master

(e.g. PLC)

The Waterpilot FMX21 is available with an optional Pt100 temperature sensor. Endress+Hauser additionally 

offers the TMT182 temperature head transmitter to convert the Pt100 signal to a 4 to 20 mA HART signal. 

The temperature and pressure signal is transmitted to the HART master (e.g. PLC) where a corrected level value 

can be generated using a stored linearization table or the density function (of a chosen medium).

P01-FMX21xx-14-xx-xx-xx-002
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Use an external temperature signal which is transmitted to the FMX21 via HART burst
mode

The Waterpilot FMX21 is available with an optional Pt100 temperature sensor. In this case, the signal of the 

Pt100 is analyzed using a HART-compliant (at least HART 5.0) temperature transmitter that supports BURST 

mode. The temperature signal can thus be transmitted to the FMX21. The FMX21 uses this signal for the 

density correction of the level signal.

! Note! 

The TMT182 temperature head transmitter is not suitable for this configuration.

P01-FMX21xx-14-xx-xx-en-007

Without compensation additional errors of up to 4 % can occur at a temperature of 70 °C for example. With 

density compensation, this error can be decreased to 0.5% in the entire temperature range from 0 to 70 °C. 

! Note! 

For further information on the devices, please refer to the appropriate Technical Information:

• TI078R: TMT182 temperature head transmitter (4 to 20 mA/HART)

• TI369F: FXA520 Fieldgate

• TI400F: FXN520 multidrop connector

Communication protocol 4 to 20 mA HART with communication protocol

System integration The device can be fitted with a tag name, see ä 24 ff, "Ordering information", feature 895 "Marking" 

version "Z1".
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Input

Measured variable

Measuring range • Customer-specific measuring ranges; factory-calibrated

• Temperature measurement from –10 to +70 °C with Pt100 (optional)

• A sensor measuring range turndown (TD) of up to 10:1 can be set at the factory or directly by the customer. 

Input signal

FMX21 + Pt100 (optional) TMT182 temperature head transmitter 

(optional)

• Hydrostatic pressure of a liquid

• Pt100: temperature

• Temperature

Sensor measuring 

range

Smallest span that 

can be calibrated

Maximum overload/

OPL 1)

1) OPL: overpressure limit, depending on the weakest element, in terms of pressure, of the selected components

Vacuum resistance Version in the 

order code2)

2) See ä 24, "Ordering information"

[bar] [bar] [bar] [barabs]

Gauge pressure

0.1 0.01 5.0 0.3 1C

0.2 0.02 5.0 0.3 1D

0.4 0.04 6.0 0 1F

0.6 0.06 10.0 0 1G

1.0 0.1 10.0 0 1H

2.0 0.2 15.0 0 1K

4.0 0.4 25.0 0 1M

10.0 1.0 40.0 0 1P

20.0 2.0 40.0 0 1Q

Absolute pressure

2.0 0.2 15.0 0 2K

4.0 0.4 25.0 0 2M

10.0 3)

3) These measuring ranges are not offered for the probe version with a coated housing, outer diameter 29 mm.

1.0 40.0 0 2P

20.0 2.0 40.0 0 2Q

FMX21 + Pt100 (optional) TMT182 temperature head transmitter 

(optional)

• Change in capacitance

• Pt100: change in resistance

• Pt100 resistance signal, 4-wire
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Output

Output signal

Signal range • 3.8 to 20.5 mA

Signal on alarm

Load

Note!

When using the measuring device in hazardous areas, installation must comply with the applicable national 

standards and regulations and the Safety Instructions or Installation or Control Drawings.

! Hinweis! 

When operating using a HART handheld terminal or a PC with an operating program, a minimum 

communication resistance of 250 has to be taken into account.

FMX21 + Pt100 (optional) TMT182 temperature head transmitter 

(optional)

• FMX21: 4 to 20 mA with overlying digital HART 

6.0 communication protocol, 2-wire for 

hydrostatic pressure measured value

• Pt100: Temperature-dependent resistance values

• 4 to 20 mA with overlying digital HART 5.0 

communication protocol for temperature 

measured value, 2-wire

FMX21 + Pt100 (optional) TMT182 temperature head transmitter 

(optional)

• 4 to 20 mA/HART

Options:

– Max. alarm (factory setting 22mA): 

can be set from 21 to 23 mA

– Hold measured value: last measured value is 

held

– Min. alarm: 3.6 mA

Options:

• Max. alarm 21.0 mA

• Min. alarm 3.6 mA

FMX21 TMT182 temperature head transmitter 

(optional)

P01-FMX21xx-16-xx-xx-en-000 P01-FMX21xx-16-xx-xx-en-001

�
�

�

RLmax= Max. load resistance [ ]

Radd = Additional resistances such as resistance of evaluation unit and/or display unit, 

cable resistance [ ]

U = Supply voltage [V]

l = Simple length of extension cable [m] (cable resistance per wire 0.09 m)

P01-FMX21xxxx-05-xx-xx-xx-000

FMX21 load chart for estimating the load resistance. 

Additional resistances, such as the resistance of the 

extension cable, have to be subtracted from the value 

calculated as shown in the equation.

P01-FMXxxxx-05-xx-xx-xx-003

Temperature head transmitter load chart for estimating 

the load resistance. Additional resistances have to be 

subtracted from the value calculated as shown in the 

equation.

�� ��
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Resolution Current output: 1 A

Read cycle

HART commands: 2 to 3 per second on average

Damping • Continuously 0 to 999 s via HART handheld terminal or PC with operating program

• Factory setting: 2 s

Power supply

Measuring unit electrical 

connection

Note!

• When using the measuring device in hazardous areas, installation must comply with the applicable national 

standards and regulations and the Safety Instructions (XAs) and the Installation or Control Drawings (ZDs). 

ä 28, Chap. "Additional documentation", "Safety instructions" and "Installation/Control Drawings".

• Reverse polarity protection is integrated in the Waterpilot FMX21 and in the TMT182 temperature head 

transmitter. Changing the polarities will not damage the devices.

• The cable must end in a dry room or a suitable terminal box. The terminal box (IP66/IP67) with a GORE-

TEX® filter from Endress+Hauser is suitable for outdoor installations. The terminal box can be ordered as an 

accessory using the order code for FMX21 ä 24, version "PS" for feature 620.

The electrical connection is made with the corresponding wires of the probe cable and with the optional use 

of the terminal box (Commubox FXA) or an active barrier (e.g. RN221N).

1) Not for use in hazardous areas.

FMX21 FMX21 with Pt100 1)

P01-FMX21xx-04-xx-xx-xx-008

Electrical connection 

m Not for FMX21 with an outer diameter of 29 mm.

P01-FMX21xx-04-xx-xx-xx-006

Electrical connection 

Version" NB" for feature 610 "Accessories" in the order 

code ä 24 ff.

➀
➀
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Not for use in hazardous areas.

Connection classification as per IEC 61010-1:

• Overvoltage category 1

• Pollution degree 1

Connection data in the hazardous area

Waterpilot FMX21 with Pt100 and TMT182 temperature head transmitter (4 to 20 mA/HART) 1)

P01-FMX21xxx-04-xx-xx-xx-007

FMX21 with Pt100 and TMT182 temperature head transmitter

versions "NB" and "PT" for the features 610 and 620 in the order code ä 24 ff.

m Not for FMX21 with an outer diameter of 29 mm.

Wire colors: RD = red, BK = black, WH = white, YE = yellow, BU = blue, BR = brown

4 to 20 mA Ex ia IIC T4...T6

Ui 30 V DC

Ii 133 mA

Pi 1.0 W

Ci 10.3 nF (sensor)/180 pF/m (cable)

Li 0 H (sensor)/1 H/m (cable)

Ta –10 °C  Ta  +70 °C for T4; –10 °C  Ta  +40 °C for T6

➀
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Supply voltage Note!

• When using the measuring device in hazardous areas, installation must comply with the applicable national 

standards and regulations and the Safety Instructions (XAs) and the Installation or Control Drawings (ZDs). 

All explosion-protection data are given in a separate documentation which is available upon request. This 

documentation is provided with the devices as standard, see ä 28, Chap. "Additional documentation".

Cable specifications

Power consumption

Current consumption

Residual ripple

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

• 10.5 to 35 V (non-hazardous area)

• 10.5 to 30 V (hazardous area)

• 11.5 to 35 V DC

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

• Commercially available shielded instrument

cable

• Terminal, terminal box: 

0.08 to 2.5 mm2

• If the Pt100 signal is directly connected to a 

display and/or evaluation unit, Endress+Hauser 

recommends using a shielded cable.

• Commercially available shielded instrument cable

• Terminal, terminal box: 

0.08 to 2.5 mm2

• Transmitter connection: max. 1.75 mm2

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

•  0.805 W at 35 V DC 

(non-hazardous area)

•  0.690 W at 30 V DC 

(hazardous area)

•  0.805 W at 35 V DC

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

• Max. current consumption: 23 mA

Min. current consumption: 3.6 mA

• Pt100: 0.6 mA

• Max. current consumption: 23 mA

Min. current consumption: 3.5 mA

• Pt100 via temperature head transmitter: 0.6 mA

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

• No impact on 4 to 20 mA signal to 5 % residual 

ripple within the permitted voltage range 

(according to HART Hardware Specification 

HCF_SPEC-54 (DIN IEC 60381-1)).

Uss  3 V at Ub  13 V, fmax. = 1 kHz
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Performance characteristics

Reference operating 

conditions

Reference accuracy

Long-term stability

Influence of medium 

temperature

• Thermal change in the zero output and the output span

0 to +30 °C: <(0.15 + 0.15 x TD)% 

–10 to +70 °C: <(0.4 + 0.4 x TD)% 

• Temperature coefficient (TK) of the zero output and output span 

–10 to +70 °C: 0.1 % / 10 K URL

Warm-up period

Step response time

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

• As per IEC 60770

• Ambient temperature TA = constant, in range: 

+21 to +33 °C

• Humidity = constant, in range: 

20 to 80 % RH

• Ambient pressure pA = constant, in range: 

860 to 1060 mbar

• Position of the measuring cell = constant, 

in range: vertical: 1°

• Supply voltage constant: 

21 V DC to 27 V DC

• Load with HART: 250 

• Pt100: DIN EN 60770 TA = 25 °C

Calibration temperature 25 °C ±5 K

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

The reference accuracy comprises the non-linearity 

after limit point configuration, hysteresis and non-

repeatability in accordance with IEC 60770.

• Setting  0.2 % 

– to TD 5:1: < 0.2 % of the set span

– from TD 5:1 to TD 10:1 (0.02 x TD+0.1)

PLATINUM version:

• Setting 0.1 % (optional)

– to TD 5:1: < 0.1 % of the set span

– from TD 5:1 to TD 10:1 (0.02 x TD)

• Class B to DIN EN 60751

– Pt100: max. ±1 K

• ±0.2 K

• With Pt100: max. ±0.9 K

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

• 0.1 % of URL/year 

• 0.25 % of URL/5 years

0.1 K per year

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

FMX21: <6 s 

Pt100: 20 ms

4 s

FMX21 + Pt100 (optional) –

• FMX21: 400 ms (T90 time)

• Pt100: 160 s (T90 time)

• FMX21: 500 ms (T99 time)

• Pt100: 300 s (T99 time)
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Installation

Installation instructions

P01-FMX21xx-11-xx-xx-xx-003

Installation examples, here illustrated with FMX21 with an outer diameter of 22 mm

1 Extension cable mounting screw can be ordered via order code or as an accessory ä 24 ff

2 Terminal box can be ordered via order code or as an accessory ä 24 ff

3 Extension cable bending radius > 120 mm

4 Mounting clamp can be ordered via order code or as an accessory ä 24 ff

5 Extension cable, length ä 21

6 Guide pipe

7 Additional weight can be ordered as an accessory for FMX21 with an outer diameter of 22 mm and 29 mm ä 26

8 Protection cap

! Note! 

• Sideways movement of the level probe can result in measuring errors. For this reason, install the probe at a 

point free from flow and turbulence, or use a guide tube. The internal diameter of the guide tube should be 

at least 1 mm bigger than the outer diameter of the selected FMX21.

• The cable must end in a dry room or a suitable terminal box. The terminal box from Endress+Hauser 

provides optimum humidity and climatic protection and is suitable for outdoor installation.

• Protection cap: The device is provided with a protection cap to prevent mechanical damage to the measuring 

cell. This cap should not be removed during the transportation and installation process.

• If the cable is shortened, the filter at the pressure compensation tube has to be reattached.

Endress+Hauser offers a cable shortening kit for this purpose, see ä 24, "Ordering information" and the 

documentation SD552P/00/A6.

• Endress+Hauser recommends using twisted, shielded cables.

➀

➂

➁

➃

➄

➅

➆

➇

� � � �

� � �
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Ambient conditions

Ambient temperature range

Storage temperature range

Degree of protection

Electromagnetic

compatibility (EMC)

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

• FMX21 

with outer diameter of 22 mm and 42 mm:

–10 to +70 °C (= medium temperature)

• FMX21 with outer diameter of 29 mm:

0 to +50 °C (= medium temperature)

Terminal box

•  –40 to +80 °C

–40 to +85 °C

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

• –40 to +80 °C

Terminal box

• –40 to +80 °C

–40 to +100 °C

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

• IP68, permanently hermetically sealed at 40 bar 

(~400 m H O)

Terminal box

• IP66/IP67 optional

• IP00, condensation permitted

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

• EMC in accordance with all the relevant 

requirements of the EN 61326 series. Details are 

provided in the Declaration of Conformity.

• Maximum deviation < 0.5 % of the span.

• EMC in accordance with all the relevant 

requirements of the EN 61326 series. Details are 

provided in the Declaration of Conformity.
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Process conditions

Medium temperature range

Medium temperature limits

FMX21 + Pt100 (optional) TMT182 temperature head transmitter (optional)

• FMX21 

with outer diameter of 22 mm and 42 mm:

–10 to +70 °C

• FMX21 with outer diameter of 29 mm:

0 to +50 °C

–

FMX21 + Pt100 (optional)

• FMX21 

with outer diameter of 22 mm and 42 mm:

–20 to +70 °C 

Note!

In hazardous areas incl. CSA GP, the medium 

temperature limit is at –10 to +70 °C.

• FMX21 with outer diameter of 29 mm:

0 to +50 °C

(The FMX21 can be operated in this temperature 

range. The specification can then be exceeded, 

e.g. measuring accuracy.)

–
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Mechanical construction

Dimensions of the level probe

P01-FMX21xx-06-xx-xx-en-008

Versions of the FMX21

1 FMX21, version "1" for feature 45 "Probe tube" or "Accessories" in the order code ä 24 ff

2 FMX21, version "2" for feature 45 "Probe tube" in the order code ä 24 ff

3 FMX21, version "5" for feature 45 "Probe tube" in the order code ä 24 ff

4 Pressure compensation tube

5 Extension cable

6 Protection cap

Dimensions of the mounting 

clamp

P01-FMXxxxx-06-xx-xx-xx-010

Mounting clamp, version "PO" for feature 620 "Accessories" in the order code ä 24 ff

➀ ➂➁

➃

➄

➅

➃

➃

➄

➄

➅
➅

mm (inch)
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Dimensions of the extension 

cable mounting screws

P01-FMXxxxx-06-xx-xx-en-009

Extension cable mounting screws

1 Extension cable mounting screw G 1 ½ A, version "PQ" for feature 620 "Accessories" in the order code ä 24 ff

2 Extension cable mounting screw 1 ½ NPT, version "PR" for feature 620 "Accessories" in the order code ä 24 ff

! Note! 

Application in unpressurized containers only.

Dimensions of the IP66/IP67 

terminal boxes with filters

P01-FMX21xx-06-xx-xx-xx-011

Terminal box / Version "PS" or "PT" for feature 620 "Accessories" in the order code ä 24 ff

1 Dummy plug M 20x1.5

2 GORE-TEX® filter

3 Ground connection / terminals for 0.08 to 2.5 mm2

4 4 to 20 mA / terminals for 0.08 to 2.5 mm2 

If ordered together with FMX21 but without the optional TMT182 temperatur transmitter, the terminal box 

is incl. a 4-terminal strip.

! Note! 

The 4-terminal strip is not designed for use in hazardous areas incl. CSA GP.

➀ ➁

➀

➁ ➃

➂
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Dimensions of the TMT182 

temperature head transmitter

P01-FMX21xxx-06-xx-xx-xx-012

TMT182 temperature head transmitter (4 to 20 mA/HART), version "PT" for feature 620 "Accessories" in the order code 

ä 24 ff.

Terminal box with integrated 

TMT182 temperature head 

transmitter (4 to 20 mA/

HART)

P01-FMX21xxx-06-xx-xx-xx-022

! Note! 

A distance of >7 mm must be maintained between the terminal strip and the TMT182 temperature head 

transmitter.

Weight • Level probe, outer diameter 22 mm: 344 g 

• Level probe, outer diameter 29 mm: 394 g

• Level probe, outer diameter 42 mm: 1376 g 

• PE extension cable: 52 g/m

• FEP extension cable: 108 g/m

• PUR extension cable: 60 g/m

• Mounting clamp: 170 g

• Extension cable mounting screw G1 ½ A: 770 g

• Extension cable mounting screw 1½ NPT: 724 g

• Terminal box: 235 g

• Temperature head transmitter: 40 g

• Additional weight: 300 g
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Material • Level probe, outer diameter 22 mm: 1.4435 (AISI 316L)

• Level probe, outer diameter 29 mm: 1.4435 (AISI 316L)

– Sensor sleeve: PPS (polyphenylene sulfide); heat-shrink tube/cover: polyolefin. 

The materials used ensure that metal does not come in contact with the medium.

• Level probe, outer diameter 42 mm: 1.4435 (AISI 316L)

• Process ceramic: Al2O3 aluminum oxide ceramic

• Seal (internal): EPDM or Viton

• Protection cap: 

– PE-HD (high-density polyethylene) for FMX21 with outer diameter 22 mm and 29 mm.

– PFA (perfluoroalkoxy) for FMX21 with outer diameter 42 mm.

• Extension cable insulation: either PE-LD (low-density polyethylene), FEP (fluorinated ethylene propylene) 

or PUR (polyurethane), for further information, see ä 21, "Extension cable".

• Mounting clamp: 1.4404 (AISI 316L) and fiberglass reinforced PA (polyamide)

• Extension cable mounting screw G1 ½ A: 1.4301 (AISI 304)

• Extension cable mounting screw 1½ NPT: 1.4301 (AISI 304)

• Terminal box: PC (polycarbonate)

• Temperature head transmitter: PC housing (polycarbonate)

Extension cable PE extension cable  

• Abrasion-resistant extension cable with Dynema strain-relief members; shielded with aluminum-coated 

film; insulated with polyethylene (PE), black; copper wires, twisted

• Pressure compensation tube with Teflon filter

PUR extension cable 

• Abrasion-resistant extension cable with Dynema strain-relief members; shielded with aluminum-coated 

film; insulated with polyurethane (PUR), black; copper wires, twisted

• Pressure compensation tube with Teflon filter

FEP extension cable 

• Abrasion-resistant extension cable; shielded with galvanized steel wire netting; insulated with fluorinated 

ethylene propylene (FEP), black; copper wires, twisted

• Pressure compensation tube with Teflon filter

Cross-section of PE/PUR/FEP extension cable 

• Total outer diameter: 8.0 mm ± 0.25 mm

• FMX21: 3 x 0.227 mm2 + pressure compensation tube with Teflon filter

• FMX21 with Pt100 (optional): 7 x 0.227 mm2 + pressure compensation tube with Teflon filter

• Pressure compensation tube with Teflon filter: outer diameter 2.5 mm, internal diameter 1.5 mm

Cable resistance of PE/PUR/FEP extension cable 

• Cable resistance per wire:  0.09 /m 

Cable length of PE/PUR/FEP extension cable 

• Please refer also to ä 10, Chap. "Load". 

• Cable length that can be ordered 

– Customer-specific length in meters or feet ( ä 24, "Ordering information")

– Limited cable length when performing installation with freely suspended device with extension cable 

mounting screw or mounting clamp, as well as for hazardous areas: max. 300 m/984 ft.

• When using the measuring device in hazardous areas, installation must comply with the applicable national 

standards and regulations and the Safety Instructions (XAs) or the Installation or Control Drawings (ZDs) 

"Additional documentation".

Further technical data for PE/PUR/FEP extension cable

• Minimum bending radius: 120 mm

• Tensile strength: max. 950 N

• Cable extraction force: typical  450 N (FE, FEP) / typical 150 N (PUR)

• Resistance to UV light

• PE: Approved for use with drinking water

Terminals • Three terminals as standard in the terminal box

• 4-terminal strip can be ordered as an accessory, Order No: 52008938 

Conductor cross-section 0.08 to 2.5 mm2

Note!

The 4-terminal strip is not designed for use in hazardous areas incl. CSA GP.
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Human interface

Field Xpert SFX100 Field Xpert is an industrial PDA with integrated 3.5" touchscreen from Endress+Hauser based on Windows 

Mobile. It communicates via wireless with the optional VIATOR® Bluetooth® modem connected to a HART 

device point-to-point or wireless via WiFi and Endress+Hauser’s Fieldgate FXA520. Field Xpert also works as 

a stand-alone device for asset management applications. For details refer to BA060S/00/EN.

Field Communicator 375 The Field Communicator 375 handheld terminal can be used to set all the parameter via menu operation.

FieldCare FieldCare is Endress+Hauser's plant asset management tool based on FDT technology. You can use FieldCare 

to configure all Endress+Hauser devices as well as third-party devices which support the FDT standard.

FieldCare supports the following functions:

• Configuration of transmitters in offline and online mode

• Loading and saving device data (upload/download)

• Documentation of the measuring point

Connection options:

• Via Commubox FXA191 and the RS232C serial interface of a computer

• Via Commubox FXA195 and the USB port of a computer

• Via Fieldgate FXA520

For further information and free download of FieldCare see  www.endress.com  Download  Search: 

FieldCare
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Certificates and approvals

CE mark The device meets the legal requirements of the applicable EC Directives. Endress+Hauser confirms successful 

testing of the device by affixing to it the CE mark.

Approvals, types of protection • ATEX II 2 G Ex ia IIC T4/T6 1) 2)

• ATEX II 3 G Ex nA IIC T5/T6 1)

• FM: IS Cl. I, Div. 1 Gp. A-D; AEx ia Cl. I Zone 0 IIC 1)

• CSA C/US: IS Cl. I, Div. 1 Gp. A-D; Ex ia Cl. I Zone 0 IIC 1)

• CSA: General Purpose

• IEC Ex ia IIC T6 Gb 1)

Only for Waterpilot FMX21 without Pt100 and TMT182
2) Comment: 

Temperature class T4 at –10 °C < Ta < +70 °C

Temperature class T6 at –10 °C < Ta < +40 °C

! Note! 

• Waterpilot FMX21 is only available for use in hazardous areas with the FKM Viton seal.

• All explosion-protection data are given in a separate documentation which is available upon request. The 

Ex documentation is provided with all Ex-systems as standards, see also ä 28, Chap. "Additional 

documentation", "Safety instructions" and "Installation/Control Drawings".

Drinking water approval

(for FMX21 with 

outer diameter 22 mm)

• KTW certificate

• NSF 61 approval

• ACS approval

Standards and guidelines 

applied

The European standards and guidelines that have been applied are listed in the associated EC Declarations of 

Conformity. In addition, the following standards were also applied for the Waterpilot FMX21:

• DIN EN 60770 (IEC 60770):

Transmitters for use in industrial process control systems

Part 1: Methods for performance evaluation

• DIN 16086:

Electrical pressure measuring instruments,

pressure sensors, pressure transmitters,

pressure measuring instruments, concepts, specifications on data sheets

• EN 61326:

Electrical equipment for measurement, control and laboratory use – EMC requirements

• EN 61010-1 (IEC 61010-1):

Safety requirements for electrical equipment for measurement, control and laboratory use 

• EN 60529:

Degrees of protection provided by enclosures 
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Ordering information

FMX21 You can enter the versions for the specific feature in the following table. The versions entered make up the 

complete order code. Options which are mutually exclusive are not marked. 

Ordering information for FMX21 continued on next page.

10 Approval:

AA Non-hazardous area

BE ATEX II 2 G Ex ia IIC T6 

BD ATEX II 3 G Ex nA IIC T6

FE FM IS, Cl. I Division 1, Groups A – D, AEx ia, zone 1

CE CSA C/US IS Cl. I Division 1, Groups A – D, Ex ia, zone 1

CD CSA General Purpose

IC IEC Ex ia IIC T6 Gb

20 Output:

2 4-20 mA HART

45 Probe tube:

1 Outer diameter d = 22 mm, AISI 316L

2 Outer diameter d = 42 mm, flush-mounted, AISI 316L

5 Outer diameter d = 29 mm, AISI 316L, PPS/polyolefin for saltwater applications

70 Sensor range:

Measuring range

1C 100 mbar/10 kPa/1.5 psi gauge, 1mH2O/3ftH2O/40inH2O

1D 200 mbar/20 kPa/3 psi gauge, 2mH2O/6ftH2O/80inH2O

1F 400 mbar/40 kPa/6 psi gauge, 4mH2O/13ftH2O/160inH2O

1G 600 mbar/60 kPa/9 psi gauge, 6mH2O/20ftH2O/240inH2O

1H 1 bar/100 kPa/15 psi gauge, 10mH2O/33ftH2O/400inH2O

1K 2 bar/200 kPa/30 psi gauge, 20mH2O/67ftH2O/800inH2O

1M 4 bar/400 kPa/60 psi gauge, 40mH2O/133ftH2O/1600inH2O

1P 10 bar/1 MPa/150 psi gauge, 100mH2O/333ftH2O/4000inH2O

1Q 20 bar/2 MPa/300 psi gauge, 200mH2O/667ftH2O/8000inH2O

2K 2 bar/200 kPa/30 psi absolute, 20mH2O/67ftH2O/800inH2O

2M 4 bar/400 kPa/60 psi absolute, 40mH2O/133ftH2O/1600inH2O

2P 10 bar/1 MPa/150 psi absolute, 100mH2O/333ftH2O/4000inH2O

2Q 20 bar/2 MPa/300 psi absolute, 200mH2O/667ftH2O/8000inH2O

80 Reference accuracy:

D Platinum

G Standard

90 Calibration, unit:

A Sensor range; %

B Sensor range; mbar/bar

C Sensor range; kPa/MPa

D Sensor range; mm/mH2O

E Sensor range; inH2O/ftH2O

F Sensor range; psi

J Customized pressure; see additional specification

K Customized level; see additional specification

FMX21- Order code
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FMX21 (continued)

Additional ordering information (optional)

100 Probe connection:

10 10 m cable, shortable, PE

11 20 m cable, shortable, PE

15 ..... m cable, shortable, PE

20 30 ft cable, shortable, PE

21 60 ft cable, shortable, PE

25 ..... ft cable, shortable, PE

30 10 m cable, shortable, FEP

31 20 m cable, shortable, FEP

35 ..... m cable, shortable, FEP

40 30 ft cable, shortable, FEP

41 60 ft cable, shortable, FEP

45 ..... ft cable, shortable, FEP

50 10 m cable, shortable, PUR

51 20 m cable, shortable, PUR

55 ..... m cable, shortable, PUR

60 30 ft cable, shortable, PUR

61 60 ft cable, shortable, PUR

65 ..... ft cable, shortable, PUR

190 Seal:

A FKM Viton

H EPDM

FMX21- Order code

550 Calibration

F1 Works calib. certificate 5-point

570 Service

IA Adjusted min alarm current

IB Adjusted HART Burst Mode PV

IR ... m cable marking>installation

IS ... ft cable marking>installation

I9 Special version

590 Additional approval

LQ KTW potable water approval

LR NSF potable water approval

LS ACS potable water approval

610 Accessories mounted

NB Temperature sensor Pt100, 4-wire

620 Accessories enclosed

PO Suspension clamp, 316L

PQ Cable mounting screw G1-1/2, 304

PR Cable mounting screw NPT1-1/2, 304

PS Terminal box IP66/67 

PT Temperature head transmitter TMT182, 2-wire, 4-20 mA, –20 to 80 °C

PU Additional weight, 316L

PV Adapter, function test

PW Shortening kit, extension cable

895 Marking

Z1 Tagging (TAG)

FMX21- Order code
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Accessories

Mounting clamp • Endress+Hauser offers a mounting clamp for easy FMX21 mounting ä 18.

• Material: 1.4404 (AISI 316L) and fiberglass reinforced PA (polyamide)

• Order number 52006151, see also ä 24, "Ordering information" 

Terminal box • IP66/IP67 terminal boxes with GORE-TEX® filter incl. 3 integrated terminals. 

The terminal box is also suitable for installing a TMT182 temperature head transmitter or for four additional 

terminals (Order No. 52008938) ä 19. 

• ä 24, "Ordering information"

! Note! 

The terminal box is not designed for the FMX21 with Ex nA explosion protection in the hazardous area.

Additional weight

(for FMX21 with outer 

diameter of 22 mm or 29 mm)

TMT182 temperature head 

transmitter (4 to 20 mA/

HART)

• 2-wire temperature head transmitter, configured for a measuring range from –20 to +80 °C.

This setting offers a temperature range of 100 K which can be easily mapped. Please note that the Pt100 

resistance thermometer is designed for a temperature range from –10 to +70 °C ä 20.

• ä 24, "Ordering information"

! Note! 

The TM182 temperature head transmitter is not designed for use in hazardous areas incl. CSA GP.

Extension cable mounting 

screw

• Endress+Hauser offers extension cable mounting screws to ease FMX21 mounting and to seal the measuring 

aperture ä 19. 

• Material: 1.4301 (AISI 304)

• order number 52008264 (G1½ A thread), order number 52009311 (NPT1½ thread), see also ä 24, 

"Ordering information"

Terminals • Four terminals in strip for terminal box, suitable for wire cross-section: 0.08 to 2.5 mm2 

• Order number: 52008938

! Note! 

The 4-terminal strip is not designed for use in hazardous areas incl. CSA GP.

Cable shortening kit • The cable shortening kit is used to easily and professionally shorten a cable.

• ä 24, "Ordering information" and the documentation SD552P/00/A6.

! Note! 

The cable shortening kit is not designed for the FMX21 with FM/CSA approval.

P01-FMXxxxxx-06-xx-xx-xx-014

• Endress+Hauser offers additional weights to prevent 

sideways movement that results in measuring errors, 

or to make it easier to lower the device in a guide 

tube. 

You can screw several weights together. The weights 

are then attached directly to the FMX21. For FMX21 

with an outer diameter of 29 mm, a maximum of 

5 weights may be attached. In combination with the 

Ex nA approval, for FMX21 with an outer diameter 

of 29 mm a maximum of 1 additional weight may be 

attached.

• Material: 1.4435 (AISI 316L)

• Weight: 300 g

• Order number 52006153, see also ä 24, 

"Ordering information"
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Installation tool – 

indicating the customer-

specific length on the cable

! Note! 

The mark is for installation purposes only. 

The mark must be thoroughly removed without trace in the case of devices with drinking water approval. The 

extension cable must not be damaged in the process.

Testing adapter

(for FMX21 with outer 

diameter of 22 mm and 

29 mm)

P01-FMX21xx-11-xx-xx-xx-002

1 cable marking, distance to the lower end of the 

cable probe

• To make installation easier, Endress+Hauser offers a 

mark on the extension cable for a customer-specific 

length, see also ä 24, "Ordering information".

• Mark tolerance: up to ±50 mm

(The mark tolerance corresponds to a measured error 

from up to ±50 mm.)

• Material: PET

• Adhesive: acrylic

• Immunity to temperature change: 

–30 to +100 °C

P01-FMXxxxxxx-06-xx-xx-xx-013

Testing adapter

A FMX21 level probe connection

B Compressed air hose connection, internal 

diameter of quick coupling piece 4 mm

• Endress+Hauser offers a testing adapter to ease 

function-testing of the level probes.

• Observe the maximum pressure for the compressed 

air hose and the maximum overload for the level 

probe ä 24. 

• Maximum pressure of the quick coupling piece 

supplied: 10 bar

• Adapter material: 1.4301 (AISI 304)

• Quick coupling piece material: 

anodized aluminum

• Adapter weight: 39 g

• order number 52011868, see also ä 24, 

"Ordering information"

A
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Additional documentation

Field of activities • Pressure measurement: FA004P/00/EN

• Recording technology: FA014R/09/EN

• System components: FA016K/09/EN

Technical Information • Technical Information Waterpilot FMX167 with 4 to 20 mA analog output: TI351P/00/EN

• Technical Information Deltapilot M: TI437P/00/EN

• Temperature head transmitter iTEMP HART TMT182: TI078R/09/EN

Operating Instructions • Waterpilot FMX21: BA380P/00/EN

• Cable shortening kit: SD552P/00/A6

• Field Xpert: BA060S/04/EN

Safety instructions • ATEX II 2 G: XA454P/00/A3

• ATEX II 3 G: XA485P/00/A3

• IECEx Ex ia IIC: XA455P/00/EN 

• NEPSI Ex ia IIC: XA456P/00/B2 (pending)

Installation/

Control Drawings

• FM IS Class I, Div. 1, Groups A – D: ZD231P/00/EN

• CSA IS Class I, Div. 1, Groups A – D: ZD232P/00/EN

Drinking water approval • SD289P/00/A3 (pending)
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Configuration data sheet 

Level The following configuration data sheet has to be filled in and included with the order if the option "K: 

customized level" has been selected in feature "090: Calibration; unit" in the product structure.

Pressure engineering unit Output unit (Scaled unit)

� mbar � mmH2O � % � m � l � gal
� bar � mH2O � dm � hl � Igal

� ftH2O � cm
� psi � inH2O � mm � m3 � ft3

� in3 � kg
� mmHg � Pa � inch � t

� � ft � lb
�

kPa
� kgf/cm2 MPa

Damping

Damping: ____ sec

Empty calibration (a)
(Empty) low pressure value _______________ (Empty) low level value ______________

(pres. eng. unit) (scaled unit)

Full calibration (b)
(Full) high pressure value _______________ (Full) high level value _______________

(pres. eng. unit) (scaled unit)
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Pressure The following configuration data sheet has to be filled in and included with the order if the option 

"J: customized pressure" has been selected in feature "090: Calibration; unit" in the product structure.

Pressure Engineerung Unit (a)

� mbar � mmH2O � mmHg � Pa
� bar � mH2O �

� ftH2O �

kPa

� psi � inH2O � kgf/cm2
MPa

Calibration Range / Output

Damping

Damping ____ sec

LRV: _____________________ [pressure engineering unit)
URV: _____________________ [pressure engineering unit)
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Endress+Hauser
Instruments International AG
Kaegenstrasse 2
4153 Reinach
Switzerland

Tel. +41 61 715 81 00
Fax +41 61 715 25 00
www.endress.com
info@ii.endress.com

TI431P/00/EN/08.09

71101688

CCS/FM+SGML 6.0
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2 - 7

Price Schedule ‘A2’

2

GST not included

Price  $

Price  $

OI II

OI II

D7P-U2E4F3-PX11

D7M-U2E4F3-MX11

D7P-SM22-PX10

D7M-KM34-MX20

D7P-POT

Time saving ■ Central nut fixing

■ Snap fitting of components

Space efficient ■ 2 or 3 functions in a minimum of space

■ Single 22.5 mm hole mounting

Economical ■ Negates the need for 3 separate devices

■ Less mounting time

Flexible ■ Uses standard D7 rear elements

■ 2 contact levels possible

■ Choice of plastic or metal body

■ IP 66 protection 

Multifunction operators with contact blocks

Momentary operation 

Blank inserts (Red/Green) 

O-I (Red “Stop”/Green “Start”) 

D7P-U2E4F3-PX11

D7P-U2E4FE-PX11

Description
Plastic body
Cat. No. 1)

Metal body
Cat. No. 1) Price $

D7M-U2E4F3-MX11

D7M-U2E4FE-MX11

Contact

Maintained operation 

2 pos Rotary SW 60°

3 pos Rotary SW 2 x 60°

2 pos Key SW 60°

3 pos Key SW 2 x 60°

D7P-SM22-PX10

D7P-SM32-PX20

D7P-KM21-PX10

D7P-KM34-PX20

Description
Plastic body
Cat. No. 1)3)

Metal body
Cat. No. 1)3) Price $

D7M-SM22-MX10

D7M-SM32-MX20

D7M-KM21-MX10

D7M-KM34-MX20

Contact

Short lever rotary switches and key operated rotary switches

■ Improved sealing

■ Raised detent for improved switching capabilities

■ Ergonomic handles

■ Key release at off position

Potentiometer

■ Supplied as operator only or with resistive elements 2)

■ Thermoplastic body

Operator without resistive element

Operator with 1000 Ω resistive element

Operator with 5000 Ω resistive element

Operator with 10000 Ω resistive element

D7P-POT

D7P-POT3

D7P-POT5

D7P-POT6 

Description
Plastic body
Cat. No. Price $

Notes: 1) Add suffix “bx” for special box/hang-sell packaging eg: D7P-U2E4F3-PX11bx
2)  For technical information and spare resistive element refer page 2-39
3) Key remove at centre or ‘o’ position.

D7 Control and indication products 22.5 mm
Complete pushbuttons, rotary & key switches, potentiometers

Dual pushbuttons

O I

O I
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2 - 50

2

Note: 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 Control and indication products 22.5 mm
Technical information

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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2
Panel hole spacing

D7 Control and indication products 22.5 mm
Dimensions & panel hole spacing (mm)

Back-of-Panel components - 

Incandescent Module with coupling plate

Back-of-Panel components - 

LED Module with coupling plate

Back-of-Panel components - 

Contact Blocks with coupling plate

Back-of-Panel components - 

Dual Circuit Contact Block or SMBC

Contact Block (Max. of 1 Deep)

Hole plug

Base Mount adaptor
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MultiTrode Inc · USA
6560 East Rogers Circle

Boca Raton   Florida   33487
Tel: +1 561 994 8090   Fax: +1 561 994 6282

sales@multitrode.net

MultiTrode Pty Ltd · Australia
Brisbane Technology Park   18 Brandl Street

PO Box 4633   Eight Mile Plains   Qld   4113
Tel: +61 7 3340 7000   Fax: +61 7 3340 7077

sales@multitrode.com.au

www.multitrode.com
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The mechanical thermostat is used for controlling heating and cooling equipment, filter fans or
signal devices. The thermostat registers the surrounding air and can switch both inductive and
resistive loads via snap-action contact.

Adjustable temperature

High switching capacity

Small hysteresis

Terminals easily accessible

Clip fixing

Change-over contact

Re
gu
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tin
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d 
M

on
ito
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ng

Mechanical Thermostat FZK 011

Technical Data

28

|

Art. No. Operating voltage* Setting range
01170.0-00 230VAC + 5 to +60°C
01170.0-02 230VAC -20 to +30°C

Examples of connection

e.g. Filter fan                                                                        
Thermostat FZK 011        Heater              Thermostat FZK 011        for cooling            Thermostat FZK 011   e.g. Signal device

Switch temperature difference 4K (± 1.5K tolerance)*

Sensor element thermostatic bimetal

Contact type change-over snap-action contact

Contact resistance < 10mOhm

Service life > 100,000 cycles

Max. Switching capacity, NC 250VAC, 10 (4) A

DC 30W

Max. Switching capacity, NO 250VAC, 5 (2) A

DC 30W

EMC acc. to EN 55014-1-2, EN 61000-3-2, EN 61000-3-3

Connection 4-pole terminal for 2.5mm², clamping torque 0.8Nm

Mounting clip for 35mm DIN rail, EN50022

Casing plastic according to UL94 V-0, light grey

Dimensions 67 x 50 x 38mm

Weight approx. 0.10kg

Fitting position variable

Operating/Storage temperature -20 to +80 °C (-4 to +176 °F) / -45 to +80 °C (-49 to +176 °F)

Protection type IP20

Approvals -

*Connecting terminal "N" (RF heating resistor) causes the thermal feedback to work and so reduces the

switch temperature difference to approx. 0.5K.

*operating voltage 120VAC with setting range in °F upon request

Load 1 = Enclosure heater
Load 2 = Filter fan, Cooling equipment, Signal device
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H plane Polar Characteristics (nominal and mounting
dependant)

-13dBr-17dBrMaximum sidelobe
-20dBr-20dBrFront to back ratio
± 50 Degrees± 30 degreesFirst (major lobe) null
± 26 Degrees± 15 Degrees3dB beamwidth H plane
± 23 Degrees± 14 Degrees3dB beamwidth E plane
TC-ANT9(AL/SS)TC-ANT13AL/SS)Type

Available in either 6000 series marine grade aluminium (AL) or high grade stainless steel (SS)

Technical Note TN-13

900 MHz YAGI
Antenna Characteristics

Type (model #) TC-ANT13(AL/SS) TC-ANT9(AL/SS)
Number of Elements 15 6
Gain Note 1 13dBd 9dBd
Impedance 50 Ohm 50 Ohm
Boom Length 1.7m 0.78m
Wind Loading (160 kph) 13.22 kg 5.96 kg
Tail Connection 100mm N type female 100mm N type female
Mounting Arrangements 55mm max.U clamp (pas cad) 55mm max U clamp (pas cad)
Weight (incl. clamp) 1.7kg(AL) 2.8kg(SS) 1.2kg(AL) 1.7kg(SS)

Note 1 - Gain is referred to a standard dipole and varies with frequency as follows-

L:\Docs\TECHNOTE\trio datacom Tn-13n.lwp June 19, 2001

41 Aster Avenue
Carrum Downs 3201 Australia

Tel : 61 3 9775 0505
Fax : 61 3 9775 0606

Email: frontdesk@trio.com.au
http://www.trio.com.au
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Operating Instructions
VEGABAR 52

4 … 20 mA

Document ID:
36716

Process pressure
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9.2 Dimensions

The following dimensional drawings represent only an extract of the
possible versions. Detailed dimensional drawings can be downloaded
on www.vega.com under "Downloads" and "Drawings".

The two chamber housings are not available with instruments with
4 … 20 mA signal output
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Fig. 21: Housing versions in protection IP 66/IP 68 (0.2 bar) - with integrated indicating and adjustment module the

housing is 9 mm/0.35 in higher

1 Single chamber version

2 Double chamber version
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Fig. 22: Housing versions in protection IP 66/IP 68 (0.2 bar) - with integrated indicating and adjustment module the

housing is 9 mm/0.35 in higher

1 Single chamber version

2 Double chamber version
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Aluminium housing in protection rating IP 66/IP 68 (1 bar)
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Fig. 23: Housing versions in protection IP 66/IP 68 (1 bar) - with integrated indicating and adjustment module the

housing is 9 mm/0.35 in higher

1 Single chamber version

2 Double chamber version
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Fig. 24: Housing versions in protection IP 66/IP 68 (0.2 bar) - with integrated indicating and adjustment module the

housing is 9 mm/0.35 in higher

1 Single chamber version, electropolished

2 Single chamber version, precision casting

2 Double chamber version, precision casting
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Stainless steel housing in protection rating IP 66/IP 68 (1 bar)
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Fig. 25: Housing versions in protection IP 66/IP 68 (1 bar) - with integrated indicating and adjustment module the

housing is 9 mm/0.35 in higher

1 Single chamber version, electropolished

2 Single chamber version, precision casting

2 Double chamber version, precision casting

External housing with version IP 68
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Fig. 26: IP 68 version with external housing - non-Ex

1 Lateral cable outlet

2 Axial cable outlet
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VEGABAR 52 - threaded fitting 1
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Fig. 27: VEGABAR 52 - threaded fitting: GV/GC = G½ A manometer connection EN 837, GL/GU = G½ A inner

G¼ A, GS = G½ A inner G¼ A PVDF, GI = G½ A manometer connection volume-reduced, GM/GN = ½ NPT, GB =

M20 x 1.5 manometer connection EN 837
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VEGABAR 52 - threaded fitting 2
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Fig. 28: VEGABAR 52 - threaded fitting: GG = G1½ A, GW = G1½ A PVDF, GN = 1½ NPT, GE = G2 A

For the version with temperature range up to 150 °C/302 °F, the
measure of length increases by 28 mm (1.1 in).
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VEGABAR 52, hygienic fitting 1
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Fig. 29: VEGABAR 52 - hygienic fitting: CD/CC = Clamp 1"/Clamp 1½" acc. to DIN 32676, ISO 2852/316L, CA =

Clamp 2", CA = Clamp 2½", LA = hygienic fitting with compression nut F40, AA = DRD
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VEGABAR 52, hygienic fitting 2

SW46
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Fig. 30: VEGABAR 52 - hygienic fitting: TA = Tuchenhagen Varivent DN 32, TB = Tuchenhagen Varivent DN 25,

RA/RB = boltingDN 40/DN 50 according to DIN 11851, RD = boltingDN 50 according to DIN 11864, RS/RT = SMS

DN 38/DN 51
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VEGABAR 52 - flange connection

Fig. 31: VEGABAR 52 - flange connection

1 Flange connection according to DIN 2501

2 Flange fitting according to ANSI B16.5
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VEGABAR 52 - threaded fitting for paper industry
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Fig. 32: VEGABAR 52 - threaded fitting for the paper industry: BA/BB = M44 x 1.25, BE = M56 x 1.25, DG =

M48 x 1.25 with extension D 40 mm
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VEGABAR 52 - flange connection for paper industry 1
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Fig. 33: VEGABAR 52 - flange connection for the paper industry: TR = flange DN 50 with selectable tube, TS =

flange DN 80 with selectable tube, FG = flange tube for ball valve fitting, EW = flange for manometer lug
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VEGABAR 52 - flange connection for paper industry 2
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Fig. 34: VEGABAR 52 - flange connection for the paper industry: FT = absolutely front-flush for headbox, EV =

absolutely front-flush for headbox (flange 2-times flattened)
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J & P Richardson Industries Pty Ltd

SP254 Manual. Revision 0 Date: 21 August 2012

3.7 VARIABLE SPEED DRIVE

ABB – ACQ810-04-286A-4 – Variable Speed Drive

ABB – FIO-31 – Option Card

ABB – JPMP-01/FSCA-01 – Mounting Kit / Mobus Adapt Kits
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Cabinet Panel Mounting Kit,
OPMP-01

The Control Panel Mounting Platform alows remote
mounting of an ACS-CP-C/A operator Panel on a larger

enclosure or remotely. The kit maintains UL Type 12
integrity of the mounting location. Adapters, 3 m (10 ft)
cable and mounting hardware are included in this kit.
With this mounting arrangement, the operator panel is

removable identical to a drive-mounted keypad.

Shipping Package Includes:

1. Mounting Template.
2. Cat5 Patch Cable 10 ft.
3. Stainless Steel Compression Bracket.
4. Gaskets (for operator panel).
5. Plastic bag with 6 screws.
6. Panel Platform (Interface board and 2

gaskets installed).
7. Installation Instructions.

1. Take Operator Panel and Gaskets (# 4). 2. Turn your Operator Panel face down and separate ring
gasket from middle section.

3. Place the Gasket around the Battery Compartment.

4. Separate square gasket from middle section. 5. Place the Gasket around the Panel Connector.
6. Take the mounting template and make a hole exactly

the same size as the template on the door or wall for
installation of the Panel Mounting Platform.

OPMP-01-Kit Installation Instructions
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7. Insert the Panel Platform in the hole. 8. Insert the Stainless Steel Compression Bracket.
9. Align screw openings of the stainless steel bracket in

the platform holes with screws. Screw six (6) screws in
place.

10. Attach the Cat5 Patch 10 ft Cable from the drive to the
top panel connection on the interface board.

11. Attach the Panel Connector from your drive to the Kit. 12. Insert your Operator Panel into the Panel Mounting
Platform.

OPMP-01-Kit Installation Instructions (Cont.)
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ABB Drives

Hardware Manual
RS-485 Adapter Module
FSCA-01
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Safety instructions

5

Safety instructions

Overview
This chapter states the general safety instructions that must be
followed when installing and operating the FSCA-01 RS-485
Adapter Module.

The material in this chapter must be studied before attempting any
work on, or with, the unit.

In addition to the safety instructions given below, read the
complete safety instructions of the specific drive you are working
on.

General safety instructions

WARNING! All electrical installation and maintenance work on the
drive should be carried out by qualified electricians.

The drive and adjoining equipment must be properly earthed.

Do not attempt any work on a powered drive. After switching off
the mains, always allow the intermediate circuit capacitors 5
minutes to discharge before working on the frequency converter,
the motor or the motor cable. It is good practice to check (with a
voltage indicating instrument) that the drive is in fact discharged
before beginning work.

The motor cable terminals of the drive are at a dangerously high
voltage when mains power is applied, regardless of motor
operation.

There can be dangerous voltages inside the drive from external
control circuits even when the drive mains power is shut off.
Exercise appropriate care when working on the unit. Neglecting
these instructions can cause physical injury or death.
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Introduction

Intended audience
The manual is intended for people responsible for installing,
commissioning and using the FSCA-01 RS-485 Adapter Module.
The reader is expected to have a basic knowledge of electrical
fundamentals, electrical wiring practices and operating of the
drive.

Before you start
It is assumed that the drive is installed and ready to operate before
starting the installation of the extension module.

In addition to conventional installation tools, have the drive
manuals available during the installation as they contain important
information not included in this manual. The drive manuals are
referred to at various points of this document.
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What this manual contains
This manual contains information on the wiring and installation of
the FSCA-01 RS-485 Adapter Module.

Safety instructions are featured in the first few pages of this
manual.

Overview contains short descriptions of the RS-485 networking,
the adapter module and a delivery checklist.

Mechanical installation contains placing and mounting
instructions for the module.

Electrical installation contains wiring, bus termination and
earthing instructions.

Technical data contains information on physical dimensions,
configurable settings and connectors of the module.

Definitions explains definitions and abbreviations concerning the
FSCA-01 RS-485 Adapter Module and RS-485.
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Overview

Overview
This chapter contains a short description of the RS-485 standard
and the FSCA-01 RS-485 Adapter Module, and a delivery
checklist.

RS-485 standard
RS-485 is a serial interface standard for communication over a
twisted-pair cable. Because the RS-485 signal transmission is
differential, it provides better protection against noise and longer
transmission distances than the RS-232. RS-485 is a half-duplex
multi-drop network, which means that multiple devices may reside
on line. Only one transmitter may be active at any given time.

The RS-485 standard specifies only the electrical characteristics
of the bus system. The communication protocol and
communication speed depend on the used application. For
example, the electrical characteristics of the PROFIBUS and
MODBUS are based on the RS-485 standard.

The RS-485 transmission line consists of two wires, A and B. The
signal transmission is based on the voltage difference between
the wires. The minimum detected voltage difference is 200 mV.
The potential difference between the two wires determines the
logic state bit: when B is at a higher voltage than A, the state is
defined as bit 1 (data high) and when A is at a higher voltage than
B, the state is defined as bit 0 (data low).

The common mode voltage between RS-485 network devices is
limited to -5…+12 V. A ground wire and cable shield should be
connected to prevent the common mode voltage between the
network devices from drifting outside the allowable limits.

The RS-485 bus cable should be terminated with a 120 ohm
resistor on both ends to prevent signal reflection. When no device
on the network is transmitting, noise can be falsely interpreted as
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communication data. To avoid this, a termination can be included
with a fail-safe circuit (pull-up and pull-down resistors). The circuit
forces the bus into a known idle state when no device is
transmitting.

FSCA-01 RS-485 Adapter Module
The FSCA-01 RS-485 Adapter Module is an optional device for
ABB Drives which enables the connection of the drive to a RS-485
network. The adapter module provides galvanic isolation between
the drive and RS-485 network and converts the serial
communication signals of the drive to the RS-485 signal levels.

The adapter module has a built-in bus termination with fail-safe
circuitry. The termination can be activated with a jumper.

The adapter module is mounted into an option slot on the motor
control board of the drive. See the drive documentation for module
placement options.

Protocols used to access these functionalities over RS-485
connection (for example, Modbus/RTU) and configuration of the
FSCA-01 RS-485 Adapter Module to use them are described in
the respective Protocol Manual.
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Construction of the RS-485 network and the adapter module

Compatibility
The FSCA-01 RS-485 Adapter Module is compatible with all
stations that comply with RS-485.

Delivery check
The option package for the FSCA-01 RS-485 Adapter Module
contains:

• RS-485 Adapter module, type FSCA-01

• FSCA-01 RS-485 Adapter Module Protocol Manual(s)

• this manual.

Bus connector X1
(see chapter Electrical installation)

Diagnostic LEDs
(See chapter Led indications in relevant

Other
RS-485
device

ABB drive Other
RS-485
device

Termination jumper J1
(See chapter Electrical installation)

FSCA-01 RS-485 Adapter Module Protocol Manual)
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Mechanical installation

WARNING! Follow the safety instructions given in this manual and
the drive documentation.

Mounting
Insert the FSCA-01 RS-485 Adapter Module into an available
fieldbus adapter slot. Hold the module in place with plastic pins
and one screw. The screw also provides the electrical connection
between the module and drive frame for cable shield termination.

On installation of the module, the signal and power connection to
the drive is made through a 20-pin connector. (All drives do not
use all the available signals so the connector on the drive may
have fewer pins.)

Mounting procedure:

• Insert the module carefully into its position on the drive.

• Fasten the screw.

Note: Correct installation of the screw is essential for fulfilling the
EMC requirements and for proper operation of the module.
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Electrical installation

Overview
This chapter contains:

• general cabling instructions

• instructions for connecting the FSCA-01 RS-485 Adapter
Module to the RS-485 network

• instructions for setting the bus termination.

WARNING! Before installation, switch off the drive power supply.
Wait 5 minutes to ensure that the capacitor bank of the drive is
discharged. Switch off all dangerous voltages connected from
external control circuits to the inputs and outputs of the drive.

General cabling instructions
Arrange the bus cables as far away from the motor cables as
possible. Avoid parallel runs. Use bushings at cable entries.

RS-485 connection
Connect the RS-485 cable to connector X1 on the FSCA-01 RS-
485 Adapter Module.

X1 Description

1 SHLD Bus cable shield. Connected internally to
GND_B via an RC filter and directly to
CH_GND (chassis).

2 DATA_B Data positive

3 DATA_A Data negative

4 GND_B Isolated signal ground

1 2 3 4
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Bus termination
Bus termination is required to prevent signal reflections from the
bus cable ends. The FSCA-01 RS-485 Adapter Module is
equipped with internal bus termination, which is configurable with
jumper J1 pins. Termination should be activated on devices
located at bus ends and deactivated on other devices. See the
figure below.

RS-485 device

ON

RS-485 device

OFF

RS-485 device

ONOFF
Term. Term. Term. Term.

J1

Termination
activated

Termination
activated

Termination
deactivated

Termination
deactivated

J1J1 J1

RS-485 device
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Technical data

FSCA-01
Enclosure:

Mounting: Into the option slot on the drive

Degree of protection: IP20

Ambient conditions: The applicable ambient conditions specified
for the drive in its manuals are in effect.

Indicators: Three LEDs (HOST, MODULE, NETWORK)

Connectors:
• 20-pin connector to drive

• 4-pin detachable screw connector to bus

• 6-pin jumper block for bus termination configuration.
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Power supply: +3.3 V ±5% max. 400 mA (supplied by the drive)

General:
• Estimated min. lifetime: 100 000 h

• All materials UL/CSA-approved

• Complies with EMC standards EN 61000-6-4:2001 and
EN 61800-3

• Bus interface functionally isolated from drive.

RS-485 link
Compatible Devices: All RS-485 compliant devices

Medium: Shielded twisted pair cable, impedance 100 to 150 ohm

• Termination: 120 ohms (built in the FSCA-01 RS-485 Adapter
Module)

Topology: Trunk line, drop lines allowed

Serial Communication Type: Asynchronous, half-duplex RS-485

Protocol: Depends on the used application. Typically Modbus.
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Definitions

Communication Module

Communication Module is a name for a device (for example, a
fieldbus adapter) through which the drive is connected to an
external serial communication network (for example, a fieldbus).
The communication with the communication module is activated
by a drive parameter.

FSCA-01 RS-485 Adapter Module

The FSCA-01 RS-485 Adapter Module is one of the optional
fieldbus adapter modules available for ABB Drives. The FSCA-01
RS-485 Adapter Module is a device through which an ABB drive is
connected to an RS-485 network.

Parameter

A parameter is an operating instruction for the drive. Parameters
can be read and programmed using the drive control panel, or
through the FSCA-01 RS-485 Adapter Module.
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ABB Oy
AC Drives
P.O. Box 184
FI-00381 HELSINKI
FINLAND
Telephone +358 10 22 11
Fax +358 10 22 22681
Internet http://www.abb.com

ABB Inc.
Automation Technologies
Drives & Motors
16250 West Glendale Drive
New Berlin, WI 53151
USA
Telephone 262 785-3200

800-HELP-365
Fax 262 780-5135
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J & P Richardson Industries Pty Ltd

SP254 Manual. Revision 0 Date: 21 August 2012

3.8 LIGHTS & FANS

LUMIFA – LF1B-C3S-2THWW4 – Internal Led Lights

PIERLITE – PWP236H – Twin 36W Fluoro

PIERLITE – GMRA400MHR – 400WMH Lighting

RITTAL – 3326.107 – Vent Fan
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LF1B Series

LED Illumination Units
TM

Heat generation 
reduced by 

70%*

5 times
longer life*

Less power 
consumption &
71% less CO2

emission*

Slim, space-
saving design
(only 16mm 

thick)

*Compared to 20W 
fluorescent lamps.

Low heat generation.
Four lengths & four illumination 
colors available.
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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
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J & P Richardson Industries Pty Ltd

SP254 Manual. Revision 0 Date: 21 August 2012

3.9 TERMINALS / LINKS

CLIPSAL – L5A – Neutral Link

CLIPSAL – L7 – Neutral Link

D & L ELEC – 2DLA42 – Neutral Link

D & L ELEC – 2DLAE42 – Earth Link

D & L ELEC – DLAH6 – Main Neutral Link

D & L ELEC – DLAHE6 – Main Earth Link

D & L ELEC – DLB12 – Instrument Shielding Link

PHOENIX CONTACT – AP-2 + AP2-TU – Cover Profile

PHOENIX CONTACT – FBS – Plug-In Bridge

PHOENIX CONTACT – PD-H 2.5/1 – Combi Plugs

PHOENIX CONTACT – PD-H 2.5/x – Combi Plugs

PHOENIX CONTACT – PIT 2.5 – Through Terminals

PHOENIX CONTACT – PIT 2.5/1P – Combi Plug Terminals

PHOENIX CONTACT – PIT2.5-MT – Disconnect Terminal

PHOENIX CONTACT – PS5 – Test Plug

PHOENIX CONTACT – ST 2.5-TWIN-MT/1P –
Combination Plug/Link Terminals

PHOENIX CONTACT – ST 2.5-TWIN-TG/1P –
Combination Plug/Fuse Terminals

PHOENIX CONTACT – TCP’X’A + UK6FSI/C –
‘X’A Minature Thermal Circuit Breaker – ‘X’ = Amp Rating

PHOENIX CONTACT – UBE – Group Marker Carier
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Technical data Technical data

Dimensions Width Length Height Height when

plugged in

Width Length Height Height when

plugged in

[mm] 3.5 x No. of

pos.

16.5 31.3 19.5 5.2 x No. of

pos.

15.8 39 24

Max. electrical data I
max.

[A] U
max.

[V] max. Ø [mm2] AWG I
max.

[A] U
max.

[V] max. Ø [mm2] AWG

17.51) 500 0.14 - 1.5 26 - 14 241) 500 0.14 - 4 26 - 12

IEC 61984 IEC 61984

Rated data IEC UL/CUL CSA IEC/

EN 60079-7

IEC UL/CUL CSA IEC/

EN 60079-7

Rated voltage [V] 500 - - - 500 - - -

Nominal current/cross section [A]/[mm²] 17.51)/1.5 - - - 241)/2.5 - - -

Rated cross section [mm2] 1.5 - - - 2.5 - - -

Cross-section range AWG 26 - 14 - - - 26 - 12 - - -

Connection capacity Solid Stranded Ferrule Solid Stranded Ferrule

Without/with plastic sleeve Without/with plastic sleeve

One conductor [mm2] 0.14 - 1.5 0.14 - 1.5 0.14 - 1.5 0.14 - 1 0.14 - 4 0.14 - 2.5 0.14 - 2.5 0.14 - 2.5

Two stranded conductors with a TWIN ferrule [mm2] 0.5

Connection cross sections, directly plug-in capable [mm2] 0.25 - 1.5 - 0.34 - 1.5 0.34 - 1 0.34 - 4 - 0.34 - 2.5 0.34 - 2.5

General data

Stripping length [mm] 8 10

Insulating material PA PA

Inflammability class according to UL 94 V0 V0

Ordering data Ordering data

Description
No. of

pos.
Width Color Type Order No.

Pcs./

Pkt.
Type Order No.

Pcs./

Pkt.

COMBI connector, with a push-in connection

1 3.5 mm gray PP-H 1,5/S/1 3212484 50 PP-H 2,5/ 1 3209866 50

2 7 mm gray PP-H 1,5/S/2 3212510 50 PP-H 2,5/ 2 3209879 50

3 10.5 mm gray PP-H 1,5/S/3 3212523 50 PP-H 2,5/ 3 3209882 50

4 14 mm gray PP-H 1,5/S/4 3212536 50 PP-H 2,5/ 4 3209895 50

5 17.5 mm gray PP-H 1,5/S/5 3212549 50 PP-H 2,5/ 5 3209905 50

6 21 mm gray PP-H 1,5/S/6 3212552 50 PP-H 2,5/ 6 3209918 25

7 24.5 mm gray PP-H 1,5/S/7 3212565 50 PP-H 2,5/ 7 3209921 25

8 28 mm gray PP-H 1,5/S/8 3212578 50 PP-H 2,5/ 8 3209934 25

9 31.5 mm gray PP-H 1,5/S/9 3212581 50 PP-H 2,5/ 9 3209947 25

10 35 mm gray PP-H 1,5/S/10 3212594 50 PP-H 2,5/10 3209950 25

11 38.5 mm gray PP-H 1,5/S/11 3212604 50 PP-H 2,5/11 3209963 10

12 42 mm gray PP-H 1,5/S/12 3212617 50 PP-H 2,5/12 3209976 10

13 45.5 mm gray PP-H 1,5/S/13 3212620 50 PP-H 2,5/13 3209989 10

14 49 mm gray PP-H 1,5/S/14 3212633 50 PP-H 2,5/14 3209992 10

15 52.5 mm gray PP-H 1,5/S/15 3212646 50 PP-H 2,5/15 3210004 10

1 3.5 mm blue PP-H 1,5/S/1 BU 3212497 50 PP-H 2,5/ 1 BU 3210017 50

1 3.5 mm green-yellow PP-H 1,5/S/1 GNYE 3212507 50 PP-H 2,5/ 1 GNYE 3210020 50

Accessories Accessories

Test plug, consisting of: metal part for 2.3 mm Ø

socket hole and

MPS-MT 0201744 10 MPS-MT 0201744 10

insulating sleeve for MPS metal part red MPS-IH RD 0201676 10 MPS-IH RD 0201676 10

Latching and strain relief, for all connectors with

conductor exit at top, 2-pos.

orange PRZ 1,5/S 3212905 50 PRZ 3040614 50

Latching, for connectors, 1-pos. orange PR 1,5/S 3212882 50 PR 3040559 50

2-pos. orange PR 1,5/S/2 3212895 50 PR/2 3040630 50

Strain relief, for connector and coupling, 2-pos. black PZ 1,5/S/2 3212918 50 PZ/2 3040627 50

4-pos. black PZ/4 3040643 50

Screw flange cover, for COMBI connectors SP -

H ... and PP - H ...

gray DF-SP-H 2,5 3209824 50

Cable housing, for COMBI connectors SP - H ...

and PP - H ...

gray PH 2,5/ 2 3209691 50

Screwdriver SZF 1-0,6X3,5 1204517 10 SZF 1-0,6X3,5 1204517 10

Lateral groove labeling ZBF 3,5

(CLIPLINE catalog, part 2)

UC-TMF 5, UCT-TMF 5 or ZBF 5

(CLIPLINE catalog, part 2)

334 PHOENIX CONTACT

1.5 (1.5) mm², 17.5 A, connector, connection in

plug-in direction

2.5 (4) mm², 24 A, connector, connection in

plug-in direction

Notes:

For more cable housings, see page 351.

1) Derating curve available on request.
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Technical data Technical data

Dimensions Width Length Height Height when

plugged in

Width Length Height Height when

plugged in

[mm] 3.5 x No. of

pos.

16.5 31.3 19.5 5.2 x No. of

pos.

15.8 39 24

Max. electrical data I
max.

[A] U
max.

[V] max. Ø [mm2] AWG I
max.

[A] U
max.

[V] max. Ø [mm2] AWG

17.51) 500 0.14 - 1.5 26 - 14 241) 500 0.14 - 4 26 - 12

IEC 61984 IEC 61984

Rated data IEC UL/CUL CSA IEC/

EN 60079-7

IEC UL/CUL CSA IEC/

EN 60079-7

Rated voltage [V] 500 - - - 500 - - -

Nominal current/cross section [A]/[mm²] 17.51)/1.5 - - - 241)/2.5 - - -

Rated cross section [mm2] 1.5 - - - 2.5 - - -

Cross-section range AWG 26 - 14 - - - 26 - 12 - - -

Connection capacity Solid Stranded Ferrule Solid Stranded Ferrule

Without/with plastic sleeve Without/with plastic sleeve

One conductor [mm2] 0.14 - 1.5 0.14 - 1.5 0.14 - 1.5 0.14 - 1 0.14 - 4 0.14 - 2.5 0.14 - 2.5 0.14 - 2.5

Two stranded conductors with a TWIN ferrule [mm2] 0.5

Connection cross sections, directly plug-in capable [mm2] 0.25 - 1.5 - 0.34 - 1.5 0.34 - 1 0.34 - 4 - 0.34 - 2.5 0.34 - 2.5

General data

Stripping length [mm] 8 10

Insulating material PA PA

Inflammability class according to UL 94 V0 V0

Ordering data Ordering data

Description
No. of

pos.
Width Color Type Order No.

Pcs./

Pkt.
Type Order No.

Pcs./

Pkt.

COMBI connector, with a push-in connection, non-bridgeable, left

element

1 3.5 mm gray PP-H 1,5/S/1-L 3212659 50 PP-H 2,5/1-L 3210062 50

1 3.5 mm blue PP-H 1,5/S/1-L BU 3212662 50 PP-H 2,5/1-L BU 3210075 50

1 3.5 mm green-yellow PP-H 1,5/S/1-L GNYE 3212675 50 PP-H 2,5/1-L GNYE 3210088 50

COMBI connector, with a push-in connection, non-bridgeable,

center element

1 3.5 mm gray PP-H 1,5/S/1-M 3212688 50 PP-H 2,5/1-M 3210091 50

1 3.5 mm blue PP-H 1,5/S/1-M BU 3212691 50 PP-H 2,5/1-M BU 3210101 50

1 3.5 mm green-yellow PP-H 1,5/S/1-M GNYE 3212701 50 PP-H 2,5/1-M GNYE 3210114 50

COMBI connector, with a push-in connection, non-bridgeable,

right element

1 3.5 mm gray PP-H 1,5/S/1-R 3212714 50 PP-H 2,5/1-R 3210127 50

1 3.5 mm blue PP-H 1,5/S/1-R BU 3212727 50 PP-H 2,5/1-R BU 3210130 50

1 3.5 mm green-yellow PP-H 1,5/S/1-R GNYE 3212730 50 PP-H 2,5/1-R GNYE 3210143 50

Accessories Accessories

Test plug, consisting of: metal part for 2.3 mm Ø

socket hole and

MPS-MT 0201744 10 MPS-MT 0201744 10

insulating sleeve for MPS metal part red MPS-IH RD 0201676 10 MPS-IH RD 0201676 10

Latching and strain relief, for all connectors with

conductor exit at top, 2-pos.

orange PRZ 1,5/S 3212905 50 PRZ 3040614 50

Latching, for connectors, 1-pos. orange PR 1,5/S 3212882 50 PR 3040559 50

2-pos. orange PR 1,5/S/2 3212895 50 PR/2 3040630 50

Strain relief, for connector and coupling, 2-pos. black PZ 1,5/S/2 3212918 50 PZ/2 3040627 50

4-pos. black PZ/4 3040643 50

Screw flange cover, for COMBI connectors SP -

H ... and PP - H ...

gray DF-SP-H 2,5 3209824 50

Cable housing, for COMBI connectors SP - H ...

and PP - H ...

gray PH 2,5/ 2 3209691 50

3-pos. gray PH 1,5/S/3 3212756 50 PH 2,5/ 3 3209701 50

4-pos. gray PH 1,5/S/4 3212769 50 PH 2,5/ 4 3209714 50

5-pos. gray PH 1,5/S/5 3212772 50 PH 2,5/ 5 3209727 50

Screwdriver SZF 1-0,6X3,5 1204517 10 SZF 1-0,6X3,5 1204517 10

Lateral groove labeling ZBF 3,5

(CLIPLINE catalog, part 2)

UC-TMF 5, UCT-TMF 5 or ZBF 5

(CLIPLINE catalog, part 2)

335PHOENIX CONTACT

1.5 (1.5) mm², 17.5 A, connector, connection in

plug-in direction

2.5 (4) mm², 24 A, connector, connection in

plug-in direction, cable housing can be

snapped on

Notes:

The PP-H 2,5/... connector allows the PH 2,5... cable housing to be

used, see page 351.

For more cable housings, see page 351.

1) Derating curve available on request.
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Technical data Technical data

Dimensions Width Length Height NS 35/7.5 Width Length Height NS 35/7.5

[mm] 5.2 60.5 36.5 5.2 72 36.5

Max. electrical data I
max.

[A] U
max.

[V] max. Ø [mm2] AWG I
max.

[A] U
max.

[V] max. Ø [mm2] AWG

205) 4005) 0.08 - 4 28 - 12 201) 4005) 0.08 - 4 28 - 12

IEC 60947-7-1 IEC 60947-7-1

Rated data IEC UL/CUL CSA IEC/

EN 60079-7

IEC UL/CUL CSA IEC/

EN 60079-7

Rated voltage [V] 4005) 300 300 - 4005) 300 300 -

Nominal current/cross section [A]/[mm²] 205)/2.5 16/- 16/- - 205)/2.5 16/- 16/- -

Rated cross section [mm2] 2.5 - - - 2.5 - - -

Cross-section range AWG 28 - 12 28-12 28-12 - 28 - 12 28-12 28-12 -

Connection capacity Solid Stranded Ferrule Solid Stranded Ferrule

Without/with plastic sleeve Without/with plastic sleeve

One conductor [mm2] 0.08 - 4 0.08 - 2.5 0.14 - 2.5 0.14 - 2.5 0.08 - 4 0.08 - 2.5 0.14 - 2.5 0.14 - 2.5

Two stranded conductors with a TWIN ferrule [mm2] 0.5 0.5

General data

Stripping length [mm] 10 10

Insulating material PA PA

Inflammability class according to UL 94 V0 V0

Ordering data Ordering data

Description
No. of

pos.
Color Type I

max
Order No.

Pcs./

Pkt.
Type I

max
Order No.

Pcs./

Pkt.

Basic terminal block, for mounting on NS 35... gray ST 2,5-TG 3038435 50 ST 2,5-TWIN-TG 3038448 50

Accessories Accessories

Cover, width 2.2 mm gray D-ST 2,5-TWIN 3030488 50 D-ST 2,5-QUATTRO 3030514 50

End cover segment, for covering multi-conductor

terminal blocks when two-conductor terminal

blocks are aligned

gray DS-ST 2,5 3036602 10 DS-ST 2,5 3036602 10

Plug-in bridge

2 red FBS 2-5 24 A 3030161 50 FBS 2-5 24 A 3030161 50

3 red FBS 3-5 24 A 3030174 50 FBS 3-5 24 A 3030174 50

4 red FBS 4-5 24 A 3030187 50 FBS 4-5 24 A 3030187 50

5 red FBS 5-5 24 A 3030190 50 FBS 5-5 24 A 3030190 50

10 red FBS 10-5 24 A 3030213 10 FBS 10-5 24 A 3030213 10

20 red FBS 20-5 24 A 3030226 10 FBS 20-5 24 A 3030226 10

Partition plate, 2 mm wide gray ATP-ST-TWIN 3030789 50 ATP-ST QUATTRO 3030815 50

Test adapter, 4 mm test socket hole gray PAI-4-N GY 3032871 10 PAI-4-N GY 3032871 10

Test plug, consisting of: metal part for 2.3 mm Ø

socket hole and

MPS-MT 0201744 10 MPS-MT 0201744 10

insulating sleeve for MPS metal part red MPS-IH RD 0201676 10 MPS-IH RD 0201676 10

Modular test plug, for the individual assembly of

test plug strips

red PS-5 3030983 10 PS-5 3030983 10

Isolating connector2) orange P-DI 3036783 50 P-DI 3036783 50

Feed-through connector2) gray P-FIX 3038956 50 P-FIX 3038956 50

Component connector, labeled with ZBF 5 or

UC-TMF 53)

gray P-CO 3036796 10 P-CO 3036796 10

Fuse connector, width 5.2 mm4) black P-FU 5X20-5 3209235 10 P-FU 5X20-5 3209235 10

With LED for 12 - 30 V DC, 0.35 - 0.95 mA black P-FU 5X20 LED 24-5 3209248 10 P-FU 5X20 LED 24-5 3209248 10

for 30 - 60 V AC/DC, 0.36 - 0.95 mA black P-FU 5X20 LED 60-5 3209251 10 P-FU 5X20 LED 60-5 3209251 10

for 110 - 250 V AC/DC, 0.4 - 0.95 mA black P-FU 5X20 LED 250-5 3209264 10 P-FU 5X20 LED 250-5 3209264 10

Screwdriver SZF 1-0,6X3,5 1204517 10 SZF 1-0,6X3,5 1204517 10

Center groove labeling UC-TM 5, UCT-TM 5 or ZB 5

(CLIPLINE catalog, part 2)

UC-TM 5, UCT-TM 5 or ZB 5

(CLIPLINE catalog, part 2)

Center and lateral groove labeling UC-TMF 5, UCT-TMF 5 or ZBF 5

(CLIPLINE catalog, part 2)

UC-TMF 5, UCT-TMF 5 or ZBF 5

(CLIPLINE catalog, part 2)

186 PHOENIX CONTACT

2.5 (4) mm², 20 A, disconnect terminal block 2.5 (4) mm², 20 A, disconnect terminal block,

3 connections

Notes:

1) The max. load current must not be exceeded by the total current

of all connected conductors.

2) Observe max. load current.

3) Observe max. load current, depending on the power dissipation

of the components. Max. 0.5 W with single arrangement.

4) For max. power dissipation, see page 587.

5) Current and voltage are determined by the plug used.

6) Lower level
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Technical data Technical data Technical data

Width Length Height NS 35/7.5 Width Length Height NS 35/7.5 Width Length Height NS 35/7.5

5.2 84 36.5 6.2 61.5 36.5 6.2 92.4 55

I
max.

[A] U
max.

[V] max. Ø [mm2] AWG I
max.

[A] U
max.

[V] max. Ø [mm2] AWG I
max.

[A] U
max.

[V] max. Ø [mm2] AWG

201) 4005) 0.08 - 4 28 - 12 205) 4005) 0.08 - 6 28 - 10 346) 5005) 0.08 - 6 28 - 10

IEC 60947-7-1 IEC 60947-7-1 IEC 60947-7-1

IEC UL/CUL CSA IEC/

EN 60079-7

IEC UL/CUL CSA IEC/

EN 60079-7

IEC UL/CUL CSA IEC/

EN 60079-7

4005) 300 300 - 4005) 300 300 - 5005) - - -

205)/2.5 16/- 16/- - 205)/2.5 10/- 16/- - 205)/2.5 - - -

2.5 - - - 4 - - - 4 - - -

28 - 12 28-12 28-12 - 28 - 10 28-10 28-10 - 28 - 10 - - -

Solid Stranded Ferrule Solid Stranded Ferrule Solid Stranded Ferrule

Without/with plastic sleeve Without/with plastic sleeve Without/with plastic sleeve

0.08 - 4 0.08 - 2.5 0.14 - 2.5 0.14 - 2.5 0.08 - 6 0.08 - 4 0.14 - 4 0.14 - 4 0.08 - 6 0.08 - 4 0.14 - 4 0.14 - 4

0.5 0.5 - 0.5 0.5 - 1

10 10 10

PA PA PA

V0 V0 V0

Ordering data Ordering data Ordering data

Type I
max

Order No.
Pcs./

Pkt.
Type I

max
Order No.

Pcs./

Pkt.
Type I

max
Order No.

Pcs./

Pkt.

ST 2,5-QUATTRO-TG 3038451 50 ST 4-TG 3038367 50 STTBS 4-TG 3035483 50

Accessories Accessories Accessories

D-ST 2,5-QUATTRO-MT 3038590 50 D-STTBS 4-MT 3035548 50

DS-ST 2,5 3036602 10

FBS 2-5 24 A 3030161 50 FBS 2-6 32 A 3030336 50 FBS 2-6 28 A 3030336 50

FBS 3-5 24 A 3030174 50 FBS 3-6 32 A 3030242 50 FBS 3-6 28 A 3030242 50

FBS 4-5 24 A 3030187 50 FBS 4-6 32 A 3030255 50 FBS 4-6 28 A 3030255 50

FBS 5-5 24 A 3030190 50 FBS 5-6 32 A 3030349 50 FBS 5-6 28 A 3030349 50

FBS 10-5 24 A 3030213 10 FBS 10-6 32 A 3030271 10 FBS 10-6 28 A 3030271 10

FBS 20-5 24 A 3030226 10 FBS 20-6 32 A 3030365 10 FBS 20-6 28 A 3030365 10

ATP-ST 4 3030721 50 ATP-STTB 4 3030747 50

PAI-4-N GY 3032871 10 PAI-4-N GY 3032871 10 PAI-4-N GY 3032871 10

MPS-MT 0201744 10 MPS-MT 0201744 10 MPS-MT 0201744 10

MPS-IH RD 0201676 10 MPS-IH RD 0201676 10 MPS-IH RD 0201676 10

PS-5 3030983 10 PS-6 3030996 10 PS-6 3030996 10

P-DI 3036783 50 P-DI 3036783 50 P-DI 3036783 50

P-FIX 3038956 50 P-FIX 3038956 50 P-FIX 3038956 50

P-CO 3036796 10 P-CO 3036796 10 P-CO 3036796 10

P-FU 5X20-5 3209235 10 P-FU 5X20 3036806 10 P-FU 5X20 3036806 10

P-FU 5X20 LED 24-5 3209248 10 P-FU 5X20 LED 24 3036819 10 P-FU 5X20 LED 24 3036819 10

P-FU 5X20 LED 60-5 3209251 10 P-FU 5X20 LED 60 3036822 10 P-FU 5X20 LED 60 3036822 10

P-FU 5X20 LED 250-5 3209264 10 P-FU 5X20 LA 250 3036835 10 P-FU 5X20 LA 250 3036835 10

SZF 1-0,6X3,5 1204517 10 SZF 1-0,6X3,5 1204517 10 SZF 1-0,6X3,5 1204517 10

UC-TM 5, UCT-TM 5 or ZB 5

(CLIPLINE catalog, part 2)

UC-TM 6, UCT-TM 6 or ZB 6

(CLIPLINE catalog, part 2)

UC-TMF 5, UCT-TMF 5 or ZBF 5

(CLIPLINE catalog, part 2)

UC-TMF 6, UCT-TMF 6 or ZBF 6

(CLIPLINE catalog, part 2)

UC-TMF 6, UCT-TMF 6 or ZBF 6

(CLIPLINE catalog, part 2)

187PHOENIX CONTACT

2.5 (4) mm², 20 A, disconnect terminal block,

4 connections

4 (6) mm², 20 A, disconnect terminal block 4 (6) mm², 20 A, double-level terminal block

with disconnect zone
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188 PHOENIX CONTACT

Notes:

1) The max. load current must not be exceeded by the total current

of all connected conductors.

2) See also page 396.

Technical data

Dimensions Width Length Height NS 35/7.5

[mm] 5.2 60.5 36.5

Max. electrical data I
max.

[A] U
max.

[V] max. Ø [mm2] AWG

20 400 0.08 - 4 28 - 12

IEC 60947-7-1

Rated data IEC UL/CUL CSA IEC/

EN 60079-7

Rated voltage [V] 400 600 300 -

Nominal current/cross section [A]/[mm²] 20/2.5 16/- 16/- -

Rated cross section [mm2] 2.5 - - -

Cross-section range AWG 28 - 12 28-12 28-12 -

Connection capacity Solid Stranded Ferrule

Without/with plastic sleeve

One conductor [mm2] 0.08 - 4 0.08 - 2.5 0.14 - 2.5 0.14 - 2.5

Two stranded conductors with a TWIN ferrule [mm2] 0.5

General data

Stripping length [mm] 10

Insulating material PA

Inflammability class according to UL 94 V0

Ordering data

Description
No. of

pos.
Color Type I

max
Order No.

Pcs./

Pkt.

Knife disconnect terminal block, for mounting

on NS 35...

gray ST 2,5-MT 3036343 50

blue ST 2,5-MT BU 3037818 50

Accessories

Cover, width 2.2 mm gray D-ST 2,5-TWIN 3030488 50

End cover segment, for covering multi-conductor

terminal blocks when two-conductor terminal

blocks are aligned

gray DS-ST 2,5 3036602 10

Plug-in bridge

2 red FBS 2-5 24 A 3030161 50

3 red FBS 3-5 24 A 3030174 50

4 red FBS 4-5 24 A 3030187 50

5 red FBS 5-5 24 A 3030190 50

10 red FBS 10-5 24 A 3030213 10

20 red FBS 20-5 24 A 3030226 10

Switching lock, plug-in capable white S-MT 3247954 50

Partition plate, 2 mm wide gray ATP-ST-TWIN 3030789 50

Test adapter, 4 mm test socket hole gray PAI-4-N GY 3032871 10

Test plug, consisting of: metal part for 2.3 mm Ø

socket hole and

MPS-MT 0201744 10

insulating sleeve for MPS metal part red MPS-IH RD 0201676 10

Modular test plug, for the individual assembly of

test plug strips

red PS-5 3030983 10

Screwdriver SZF 1-0,6X3,5 1204517 10

Center groove labeling UC-TM 5, UCT-TM 5 or ZB 5

(CLIPLINE catalog, part 2)

Center and lateral groove labeling UC-TMF 5, UCT-TMF 5 or ZBF 5

(CLIPLINE catalog, part 2)

2.5 (4) mm², 20 A, knife disconnect terminal

block
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189PHOENIX CONTACT

Technical data Technical data Technical data

Width Length Height NS 35/7.5 Width Length Height NS 35/7.5 Width Length Height NS 35/7.5

5.2 72 36.5 5.2 84 36.5 6.2 61.5 36.5

I
max.

[A] U
max.

[V] max. Ø [mm2] AWG I
max.

[A] U
max.

[V] max. Ø [mm2] AWG I
max.

[A] U
max.

[V] max. Ø [mm2] AWG

201) 400 0.08 - 4 28 - 12 201) 400 0.08 - 4 28 - 12 20 400 0.08 - 6 28 - 10

IEC 60947-7-1 IEC 60947-7-1 IEC 60947-7-1

IEC UL/CUL CSA IEC/

EN 60079-7

IEC UL/CUL CSA IEC/

EN 60079-7

IEC UL/CUL CSA IEC/

EN 60079-7

400 600 300 - 400 600 300 - 400 300 300 -

201)/2.5 16/- 16/- - 201)/2.5 16/- 16/- - 20/2.5 10/- 16/- -

2.5 - - - 2.5 - - - 4 - - -

28 - 12 28-12 28-12 - 28 - 12 28-12 28-12 - 28 - 10 28-10 28-10 -

Solid Stranded Ferrule Solid Stranded Ferrule Solid Stranded Ferrule

Without/with plastic sleeve Without/with plastic sleeve Without/with plastic sleeve

0.08 - 4 0.08 - 2.5 0.14 - 2.5 0.14 - 2.5 0.08 - 4 0.08 - 2.5 0.14 - 2.5 0.14 - 2.5 0.08 - 6 0.08 - 4 0.14 - 4 0.14 - 4

0.5 0.5 0.5 - 1

10 10 10

PA PA PA

V0 V0 V0

Ordering data Ordering data Ordering data

Type I
max

Order No.
Pcs./

Pkt.
Type I

max
Order No.

Pcs./

Pkt.
Type I

max
Order No.

Pcs./

Pkt.

ST 2,5-TWIN-MT 3036356 50 ST 2,5-QUATTRO-MT 3036576 50 ST 4-MT 3038875 50

ST 2,5-TWIN-MT BU 3037821 50 ST 2,5-QUATTRO-MT BU 3037834 50

Accessories Accessories Accessories

D-ST 2,5-QUATTRO 3030514 50 D-ST 2,5-QUATTRO-MT 3038590 50

DS-ST 2,5 3036602 10 DS-ST 2,5 3036602 10

FBS 2-5 24 A 3030161 50 FBS 2-5 24 A 3030161 50 FBS 2-6 32 A 3030336 50

FBS 3-5 24 A 3030174 50 FBS 3-5 24 A 3030174 50 FBS 3-6 32 A 3030242 50

FBS 4-5 24 A 3030187 50 FBS 4-5 24 A 3030187 50 FBS 4-6 32 A 3030255 50

FBS 5-5 24 A 3030190 50 FBS 5-5 24 A 3030190 50 FBS 5-6 32 A 3030349 50

FBS 10-5 24 A 3030213 10 FBS 10-5 24 A 3030213 10 FBS 10-6 32 A 3030271 10

FBS 20-5 24 A 3030226 10 FBS 20-5 24 A 3030226 10 FBS 20-6 32 A 3030365 10

S-MT 3247954 50 S-MT 3247954 50 S-MT 3247954 50

ATP-ST QUATTRO 3030815 50 ATP-ST 4 3030721 50

PAI-4-N GY 3032871 10 PAI-4-N GY 3032871 10 PAI-4-N GY 3032871 10

MPS-MT 0201744 10 MPS-MT 0201744 10 MPS-MT 0201744 10

MPS-IH RD 0201676 10 MPS-IH RD 0201676 10 MPS-IH RD 0201676 10

PS-5 3030983 10 PS-5 3030983 10 PS-6 3030996 10

SZF 1-0,6X3,5 1204517 10 SZF 1-0,6X3,5 1204517 10 SZF 1-0,6X3,5 1204517 10

UC-TM 5, UCT-TM 5 or ZB 5

(CLIPLINE catalog, part 2)

UC-TM 5, UCT-TM 5 or ZB 5

(CLIPLINE catalog, part 2)

UC-TM 6, UCT-TM 6 or ZB 6

(CLIPLINE catalog, part 2)

UC-TMF 5, UCT-TMF 5 or ZBF 5

(CLIPLINE catalog, part 2)

UC-TMF 5, UCT-TMF 5 or ZBF 5

(CLIPLINE catalog, part 2)

UC-TMF 5, UCT-TMF 5 or ZBF 5

(CLIPLINE catalog, part 2)

2.5 (4) mm², 20 A, knife disconnect terminal

block, 3 connections

2.5 (4) mm², 20 A, knife disconnect terminal

block, 4 connections

4 (6) mm², 20 A, knife disconnect terminal

block
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3.10 OTHER ACCESSORIES

CLIPSAL – RJ5120PL-BU – CAT5 Cable

CLIPSAL – RJ5150PL-BU – CAT5 Cable

PULSE – N-203HS – Coax Plug

R.F. INDUSTRIES – ANDREW - CNT400 – External Coax Cable

R.F. INDUSTRIES – UNV – U Clamps

TRIO – SMAM/NM/TL23 – Internal Coax Cable
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DATA SHEET

Coax Cable Connector N-203HS
N-201

Description

Straight Cable Plug Crimp

Suits Cables: LMR400 CNT400 BELDEN 9913

Technical Data
Electrical
Impedance 50 Ohm
Max Frequency 11 GHz

Mechanical & Environmental Data

Centre contact Crimp
Outer Contact Crimp
Mating 5/8" - 24 threaded coupling
Durability 500 matings
Coupling nut retention 100lbs Max
Cable Retention 40 lbs min
Tempreture Range -65° to 165° C
Vibration MIL-STD-202 Test Cond B
Salt Spray MIL-STD-101 Test Cond B
Thermal Shock MIL-STD-107 Test Cond B

Material Data
Parts Material

N-203HS N-201
Connector Body Brass Silver White Bronze
Centre contact Brass Gold Gold
Insulation Teflon - -
Gasket Silicone Rubber - -
Crimp Ferrule Anneald Copper Silver White Bronze

PC-40591-16

Plating

SP254 Boundary Road Archerfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id: TMS174 Active: 30/10/2015 Page 345 of 406



SP254 Boundary Road Archerfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id: TMS174 Active: 30/10/2015 Page 346 of 406



SP254 Boundary Road Archerfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id: TMS174 Active: 30/10/2015 Page 347 of 406



SP254 Boundary Road Archerfield SPS - Electrical Switchboard - OM Manual

Q-Pulse Id: TMS174 Active: 30/10/2015 Page 348 of 406



UNV Series
UNV

Lightweight right angle galvanised clamp.

See the table below for mounting applications.

UNV2

Lightweight right angle stainless steel clamp.

See the table below for mounting applications.

UB Series
UB1

The UB1 antenna clamps are simple U-Bolt assemblies with “teeth”, around the inside of
locating plates to prevent the antenna from slipping
or shifting once mounted. Two separate clamps illustrated.

See the table below for suggested mounting applications.

Stainless steel U-Bolt assemblies also available: UB2

FP Series
FP1

The Flat Plate Series are lightweight galvanised clamps with stainless steel U-bolts for
mounting in 90° or in-line applications.

See the table below for mounting applications.

CLAMPS UB1 UB2 UNV UNV2 FP-1 FP-2

Weight per clamp kg 0.21 0.19 0.41 0.48 1.5 1.5

Body Finish Zinc plated Stainless Steel Galvanised Stainless Steel Galvanised Galvanised

Fastener Finish Zinc plated Stainless Steel Galvanised Stainless Steel Stainless Steel Stainless Steel

Min. boom size mm 25 25 20 20 25 Min. sq boom size 19
Min. boom size 30

Max. boom size mm 52 52 52 52 50 50

Application In-line mounting small colinear
and ground plane antennas

Mount small antennas
in 90° arrangement

Right angle mounting
of antenna or tube

Copyright RF Industries Pty Ltd 2011. Subject to change without notice.

P-40798-44 rfi.com.au1

Mounting Hardware
Antenna Clamps
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UC1

UC1

The UC1 is a heavy duty antenna clamp designed to mount larger antennas. The
clamp is constructed of 6mm stamped galvanised steel plates, nuts, bolts and locking
washers and allow for a high degree of adjustment during mounting.
See the table below for suggested mounting applications.

UCR Series
UCR1

The UCR1 is a heavy duty antenna clamp with a welded centre piece. All parts are hot
dipped galvanised.

See the table below for suggested mounting applications.

UCR2

The UCR2 is a nested galvanised clamp set which is configured to make a heavy duty,
right angle clamp.

CLAMP UC1 MUE1 MUE2 UCR1 UCR1-120 UCR2

Weight per clamp kg 1.9 2.3 3.0 1.9 2.0 3.8

Body Finish Galvanised Galvanised Galvanised Galvanised Galvanised

Fastener Finish Galvanised Galvanised Galvanised Galvanised Galvanised

Min. boom size mm 20 both planes 50 50 20 both planes 20 both planes 20 both planes

Max. boom size mm 75 both planes 50 50 52 both planes 75 both planes 75 both planes

Min. angle size mm
Not applicable

40 70
Not applicable

Min. angle size mm 75 200

Application

In-line mounting
of two tubular

section. Mounts
in 90° line

Designed to mount antennas
and antenna structures onto a

steel
angle support tower

90° mounting
with 75mm bolts

90° mounting
with 120mm

bolts for larger
boom antennas

Heavy duty
applications.

Two members
at 90°

MUE Series
MUE1

Straddle clamps, also referred to as “Mueller” clamps are hot dipped galvanised
clamps suited for large tower angles.

See the table below for suggested mounting applications.

Mounting Hardware
Antenna Clamps

Copyright RF Industries Pty Ltd 2011. Subject to change without notice.

rfi.com.au2P-40798-44
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