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1 INTRODUCTION

These operating instructions cover the Pioneer Valley Stage 2 Sewage Pump Station SP472
electrical equipment supplied by J & P Richardson Industries Pty Ltd in 2012.

1.1 OPERATING INSTRUCTIONS

Normal operation of the pumping station is in the automatic mode with control by means of a
Master Programmable Logic Controller (PLC), which receives level signals from the Level
Measurement System in the wet well/Electronic Level Relays/Float Switches.

Manual operation control of the station is available by means of selector switches on the
motor control switchboard.
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2 DESCRIPTION OF OPERATION

2.1 MODE SELECTION
The station can be operated either automatically or manually with mode selection being
made by means of the mode selector switches mounted on each pump section of the
switchboard. These selector switches are designated with the following mode selections
AUTO-OFF-MAN.

2.2 MANUAL CONTROL

Each pumping unit can be run in manual control from the motor control centre by: -

a) Selecting the "MAN" setting on the "MODE SELECTOR SWITCHES" as
described in Clause 2.1

b) Starting by “START” pushbutton.
c) Stopping by “STOP” pushbutton.

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

2.3 AUTOMATIC CONTROL

For automatic control of the station: -

a) The "MODE SELECTOR SWITCHES" on the switchboard should be in the
"AUTO" position.

b) The "DUTY SELECTOR SWITCH" should be set to provide the desired pump
operation sequence. The "DUTY SELECTOR SWITCH" is marked: -

1-2 2-1

The pumps should be alternated at regular intervals to ensure that each pump unit
has a reasonably equal running time. The total running hours of each pump unit is
displayed on the hour meter located on each pump section of the switchboard.

c) The automatic Duty Selection is done via the PLC software. Refer PLC
SOFTWARE Section for details. The total running hours of each pump unit is
displayed on the hour meter located on each pump section of the switchboard.

d) The automatic starting and stopping of the pumps is controlled by signals from the
Master PLC.

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

In the AUTOMATIC mode the selected Duty Pump unit will start automatically as preset
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 preset
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 one the Duty Pump unit failing.
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3 PUMPS

SUPPLIER: Xylem Water Solutions
27 Devlan Street
Mansfield, Queensland, 4122

MODEL: FLYGT NP3153. 185SH

kW RATING: 15kW

MOTOR SPEED: 1445rpm

FULL LOAD CURRENT: 26A

VOLTAGE: 415V
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General Danger:
Non-observance given to safety
instructions in this manual, which
could cause danger to life have
been specifically highlighted with
this general danger symbol.

High Voltage:
The presence of a dangerous volt-
age is identified with this safety
symbol.

Non-observance to this warning
could damage the unit or affect its
function

This manual contains basic information on the installa-
tion, operating and maintenance and should be followed
carefully. It is essential that these instructions are
carefully read before installation or commissioning by
both the installation crew as well as those responsible
for operation or maintenance. The operating instructions
should always be readily available at the location of the
unit.

WARNING!

Safety regulations for the owner/operator
All government regulations, local health and safety
codes shall be complied with.
All dangers due to electricity must be avoided (for de-
tails consult the regulations of your local electricity
supply company).

Unilateral modification and spare parts manu-
facturing
Modifications or changes to the unit/installation should
only be carried out after consulting with Flygt.
Original spare parts and accessories authorized by the
manufacturer are essential for compliance. The use of
other parts can invalidate any claims for warranty or
compensation.

Dismantling and re-assembly
If the pump has been used to pump hazardous media,
care must be taken that, when draining  the leakage,
personnel and environment are not endangered.
All waste and emissions such as used coolant must be
appropriately disposed of. Coolant spills must be
cleaned up and emissions to the environment must be
reported.
The pumping station must be kept in good order at all
times.
All government regulations shall be observed.

Identification of safety and warning symbols

SAFETY

Qualifications of personnel
An authorized (certified) electrician and mechanic shall
carry out all work.
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— Only Ex-approved pumps may be used in an
explosive or flammable environment.

— Do not open the pump when an explosive gas
atmosphere may be present.

— Before starting work on the pump, make sure
that the pump and the control panel are iso-
lated from the power supply and can not be
energized. This applies to the control circuit as
well.

— All mechanical work on the explosion-proof
motor section must be performed by personnel
authorized by Flygt.

— Electrical connection on the explosion-proof
motor must be made by authorized personnel.

— Thermal contacts must be connected to protec-
tion circuit intended for that purpose according
to the approval of the product.

— The pump may be used only in accordance
with the approved motor data stated on the
data plates.

— Intrinsically safe circuits are normally required
(Ex i) for the automatic level control system by
level regulator if mounted in zone 0.

SAFETY

 NOTES FOR EX-PRODUCTS

— This equipment must be installed in conformity
to prescriptions in international or national
rules ( IEC/EN 60079-14 ).

— The maintenance operation must be made in
conformity to the international or national stan-
dards ( IEC/EN 60079-17).

— The yield stress of fastener elements in the
product must be in conformity with the value
specified in the table for “Material of fastener”
on the approval drawing or the parts specified
in the part list for the product.

— According to the ATEX directive the Ex-pump
must never run dry. Permitted minimum water
level, see dimensional drawing for the pump.
Dry running at service and inspection is only
permitted outside the Ex area.

— The user must know about the risks due the
electric current and the chemical and physical
characteristics of the gas and/or vapours
present in hazardous areas.

— Flygt disclaims all responsibility for work done
by untrained, unauthorized personnel.

GUARANTEE
ITT Flygt undertakes to remedy faults in products sold
by Flygt provided:
— that the fault is due to defects in design,

materials or workmanship;
— that the faults are reported to Flygt or Flygt's repre-

sentative during the guarantee period;
— that the product is used only under condition

described in the Installation, Care and Mainte-
nance manual and in applications for which it is
intended;

— that the monitoring equipment incorporated in
the product is correctly connected and in use;

— that all service and repair work is done by a
work shop authorized by Flygt;

— that genuine Flygt parts are used.
Hence, the guarantee does not cover faults caused by
deficient maintenance, improper installation, incorrectly
executed repair work or nomal wear and tear.
Flygt assumes no liability for either bodily injuries,
material damages or economic losses beyond what is
stated above.
Flygt guarantees that spare parts will be kept for 15
years after that the manufacture of this product has
been discontinued.
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DATA PLATE INTERPRETATION
General data plate A Serial number

B Product code + Number
C Curve code / Propeller code
D Country of origin
E Product number
F Additional information
G Phase; Type of current; Frequency
H Rated voltage
I Thermal protection
J Thermal class
K Rated shaft power
L International standard
M Degree of protection
N Rated current
O Rated speed
P Max. submergence
Q Direction of rotation: L=left, R=right
R Duty class
S Duty factor
T Product weight
U Locked rotor code letter
V Power factor
X Max. ambient temperature
Y Notified body/ Only for EN-apparoved

Ex-products
Z Read Installation ManualApproval plates

These approval plates apply to an explosion-proof submersible ITT Flygt pump.
The plates are used together with the general data plate on the pump.

�

�

�

�

�

�
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A Approval
B Approval authority + Approval Number
C Approval for Class I
D Approved drive unit
E Stall time
F Starting current / Rated current
G Duty class
H Duty factor
I Input power
J Rated speed
K Controller
L Additional information
M Max. ambient temperature
N Serial number
O ATEX marking

EN: European Norm
ATEX Directive
EN 50014, EN 50018, EN 1127-1

II 2 G EEx dII B T3 for ambient temperatures < 40°C

EN approval for the Cable entry
  Certificate number: INERIS 03ATEX9008 U
       II 2 G or IM2   EEx d IIC  or EEx d I

A

ML N

V
U

TR SQPO

I

J K

H

G

F
E

D

B C

X

Y
Z
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Application
This Installation, Care and Maintenance manual
applies to a submersible ITT Flygt  pump.
If you have bought an Ex-approved pump (please see
approval plate on your pump or Parts List) special han-
dling instructions apply as described in this document.
The pump is intended to be used for;
— pumping of waste water
— pumping of raw or clean water
— pumping of sludge

Installation alternatives
P = semi permanent wet well arrangement with pump
installed by means of twin guide bars with automatic
connection to discharge.
S = transportable version with hose connection or
flange for connection to discharge pipeline.
T = permanent dry well or in-line arrangement with
flange connection to suction and discharge pipework;
vertical mounting.
Z = permanent dry well or in-line arrangement with
flange connection to suction and discharge pipe-
work; horizontal mounting.

In T-, Z- and S-installations the pump must be
equipped with cooling jacket.
For further information on applications, contact your
nearest Flygt representative.
Pump versions
LT = low head execution
MT = medium head execution
HT = high head execution
SH = super high head execution

Liquid temperature:max. 40°C (104°F)
Also available in an execution for liquid temperature up
to 70°C (158°F) only with cooling jacket.
Higher temperatures than 40° C (104° F) are not permit-
ted for the Ex-approved pumps.
Liquid density: max. 1100 kg/m³ (9.2 lb per US gal.)
The pH of the pumped liquid: 5.5 —14.
Lowest liquid level: See illustration on page 8.
Depth of immersion: max. 20 m (65 ft).

PRODUCT  DESCRIPTION
Introduction
Thank you for buying a submersible ITT Flygt pump. In
this Installation, Care and Maintenance manual you will
find general information on how to install and service
the 3153 pump to give it a long and reliable life.

Weights
See Dimensional Drawings.

Recycling
Local and/or private laws and regulations regarding
recycling must be followed. If there are no laws or
regulations, or the product is not accepted by an autho-
rized recycling company, the product or it’s parts can
be returned to the nearest Flygt sales company or
service workshop.
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Motor data

        50 Hz, 9.0 kW, 1460 r/min, 3-phase, 4-pole

Voltage Rated Starting
V  current A current A

230  D 32 181
380  D 20 114
400  D 19 107
400  Y 19 105
415  D 18 105
440  D 19 107
500  D 15 86
660  Y 11 66
690  Y 11 62

        50 Hz, 13.5 kW, 1455 r/min, 3-phase, 4-pole

Voltage Rated Starting
V  current A current A

230 D 47 250
380 D 28 150
400 D 28 150
400 Y 27 145
415 D 26 133
440 D 26 143
500 D 21 112
660 Y 16 87
690 Y 16 86

        50 Hz, 9.0 kW, 955 r/min, 3-phase, 6-pole

Voltage Rated Starting
V  current A current A

230 D 36 151
380 D 22 95
400 D 21 90
400 Y 21 88
415 D 20 81
440 D 20 87
500 D 17 73
660 Y 13 55
690 Y 12 52

        50 Hz, 7.5 kW, 1460 r/min, 3- phase, 4-pole

Voltage Rated Starting
V  current A current A

230 D 29 168
380 D 17 96
400 D 16 91
400 Y 17 98
415 D 15 86
440 D 16 88
500 D 13 70
660 Y 9.9 56
690 Y 9.3 52

        50 Hz, 15.0 kW, 2925 r/min, 3-phase, 2-pole

Voltage Rated Starting
V  current A current A

230 D 47 370
380 D 29 239
400 D 27 213
400 Y 27 216
415 D 27 222
440 D 28 238
500 D 22 187
660 Y 17 138
690 Y 16 123
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                60 Hz, 12 hp, (8.9 kW) 1755 r/min,
     3-phase, 4-pole

Motor data

Voltage   Rated Starting
V     current A current A

          Voltage    Rated Starting
V     current A current A

Voltage   Rated Starting
V     current A current A

200 D 36 216
208 D 36 227
230 Y// 33 204
380 D 19 115
380 Y 20 124
440 D 17 101
460 D 16 95
460 Y ser 16 102
575 D 13 73
600 D 12 78

60 Hz, 20 hp, (14.9 kW) 1755 r/min,
3-phase, 4-pole

200 D 59 330
208 D 58 345
230 Y// 52 296
380 D 31 186
380 Y 31 180
440 D 26 158
460 D 26 157
460 Y ser 26 148
575 D 21 116
600 D 21 123

60 Hz, 15 hp, (11.2 kW) 1150 r/min,
     3-phase, 6-pole

Voltage   Rated Starting
V     current A current A

200 D 49 214
208 D 49 225
230 Y// 46 212
380 D 26 114
380 Y 26 109
440 D 23 100
460 D 21 95
460 Y ser 22 101
575 D 17 76
600 D 17 81

60 Hz, 15 hp, (11.2 kW) 1755 r/min,
     3-phase, 4-pole

200 D 44 246
208 D 43 259
230 Y// 39 228
380 D 23 133
380 Y 23 139
440 D 20 121
460 D 19 112
460 Y ser 19 114
575 D 15 90
600 D 15 95

          Voltage    Rated Starting
V  current A current A

200 D 59 460
208 D 58 480
230 Y// 52 415
440 D 28 243
460 D 26 215
460 Y ser 26 207
575 D 21 189
600 D 21 198

60 Hz, 23 hp, (17.2 kW) 3525 r/min,
3-phase, 2-pole
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DESIGN OF THE PUMP
Monitoring equipment
The stator incorporates three thermal contacts conn-
ected in series that activate an alarm at overtempe-
rature.
The thermal contacts: open at 140°C (285°F). The
sensors shall be connected to  Flygt's monitoring
unit MiniCAS II or equivalent unit.
The monitoring equipment shall be of a design that
makes automatic restart impossible.
The 3153 is supplied with inspection sensor FLS10 for
sensing the presence of any liquid in the inspection
chamber.

Without cooling jacket

Motor
Squirrel-cage 3-phase induction motor for 50 Hz or
60 Hz.
The motor is started by means of direct on-line or star
delta start.
The motor can be run continuously or intermittently
with a maximum of 30 evenly spaced starts per hour.
Flygt motors are tested in accordance with IEC 34-1.

The stator is insulated in accordance with class H
(180°C, 360 F). The motor is designed to supply its
rated output at ± 10% variation of the rated voltage.
Without overheating the motor, ± 10% variation of the
rated voltage can be accepted provided that the motor
does not run continuously at full load.

Cooling
The pump is cooled by the ambient liquid.
For lowest  liquid level, see illlustration below.

Seal housing
A coolant fluid lubricates and cools the mechanical
seal unit and acts as a buffer between the pumped
media and the electric motor.

Mechanical seal unit
The pump has one shaft mechanical seal unit con-
sisting of two independently operating seals:

Alt I Inner seal: Corrosion resistant cemented
carbide WCCR/WCCR

Outer seal: Corrosion resistant cemented
carbide WCCR/WCCR

Alt II Inner seal: Corrosion resistant cemented
carbide/Aluminum Oxide
WCCR/Al2O3

Outer seal: Silicon Carbide RSiC/RSiC

Bearings
The support bearing of the shaft is a double row ball
bearing. The main bearing of the shaft is a double
row angular contact ball bearing.

30747a 30747b

Lowest liquid level
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With cooling jacket

Cooling
The motor is cooled by a closed
loop cooling system. An inte-
grated coolant pump circulates
the coolant whenever the pump is
operated.

Impeller
The pump is equipped with a N-impeller,
a semiopen two-vane impeller.

Flow diffusor
Provides heat transfer from the
coolant to the pumped media.

Inspection chamber
The inspection chamber is
equipped with a FLS10
leakage sensor to prevent
damages on the motor.

Seal housing
The coolant lubricates
and cools the mechani-
cal seal unit and acts as
a buffer between the
pumped media and the
electric motor.

Shaft
The shaft is delivered with the
rotor as an integral part. Shaft
material; stainless steel.
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TRANSPORTATION AND STORAGE

Handling equipment
Always pay extra attention to safety aspects when
working with lifting equipment.

Lifting equipment is required for handling the pump.
The lifting chain and the shackle should be in stainless
steel and inspected every year.

— Stay clear of suspended loads.

— Always lift the pump by its lifting
handle – never by the motor cable
or the hose.

The minimum height between the lifting hook and the
floor shall be sufficient to lift the pump out of the
sump.

The lifting equipment shall be able to hoist the pump
straight up and down in the sump, preferably without
the need for resetting the lifting hook.

Oversized lifting equipment could cause damage if the
pump should stick when being lifted.

Make sure that the lifting equipment is securely
anchored and in good condition.

Check that the lifting handle and chain are in good
condition.

INSTALLATION

The pump may be transported and stored in a vertical or
horizontal position. Make sure that the pump cannot roll
or fall over.

WARNING!
Always lift the pump by its lifting handle.
Never by the motor cable or the hose.

The pump is frostproof as long as it is operating or is
immersed. If the pump is hoisted from the sump when
the temperature is below the freezing point, the impeller
and shaft seal may freeze.
A frozen impeller and shaft seal can be thawed by
allowing the pump to stand immersed in the liquid for a
short period before it is started. Never use a naked

flame to thaw the pump. The pump should run for a few
seconds after being taken up in order to expel all re-
maining water from the hydraulic end.
For longer periods of storage, the pump must be
protected  against moisture and heat. The impeller
should be rotated by hand occasionally (for example
every other month) to prevent the seal rings from
sticking together. If the pump is stored for more than 6
months, this rotation is mandatory.
After a long period of storage, the pump should be
inspected before it is put into operation. Pay special
attention to the shaft seal and the cable entry.
Follow the instructions under the heading "Before
starting".

To ensure proper installation, please see the dimen-
sions on the dimensional drawing.
WARNING! The end of the cable must not be sub-
merged. It must be above flood level, as water could
penetrate through the cable into the junction box or the
motor.

For automatic operation of the pump (level control),
it is recommended that the level regulators should be
used at low voltage. The data sheet delivered with the
regulators gives the permissible voltage. Local rules
may specify otherwise.

Clean out all debris from the sump before the pump is
lowered down and the station is started.

— Minimum stop level should be
according to  the dimensional
drawing.

— The pump must never run dry.

— NOTE for Ex version page 3.
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Safety precautions
In order to minimize the risk of accidents in connec-
tion with service and installation work, the following
rules should be followed:
1. Never work alone. Use a lifting harness, safety

line  and a respirator as required. Do not ignore
the risk of drowning.

2. Make sure there are no dangerous gases within
the work area.

3. Check the explosion risk before welding or using
electric hand tools.

4. Before the pump is installed check that the cable
and cable entry have not been damaged during the
transportation.

5. Observe strict cleanliness. Do not ignore health
hazards.

6. Bear in mind the risk of electrical accidents.
7. Make sure that the lifting equipment is in good

condition and comply to local ordinances.
8. Provide a suitable barrier around the work area,

e.g. a guard rail.
9. Make sure you have a clear path of retreat.
10. Use safety helmet, safety goggles and protective

shoes.
11. All personnel who work with sewage systems

must be vaccinated against diseases to which
they may be exposed.

12. A first-aid kit must be close at hand.
13. Note that special rules apply to installation in

explosive atmosphere.
Follow all health and safety rules and local codes and
ordinances.

Installation alternatives
P- installation

In the P- installation, the pump is installed on a
stationary discharge connection and operates com-
pletely or partially submerged in the pumped liquid.
In addition to the pump the following items are
required:

Guide bars consisting of two hot dip galvanized or
stainless steel pipes.
Guide bar bracket for attaching the guide bars to the
access frame or the upper part of the sump.

Level regulators or other control equipment for start,
stop and alarm.
Cable holder for holding the cable and regulating the
height of the level regulators.
Access frame (with covers) to which the upper guide bar
bracket and cable holder can be attached.
Discharge connection for connecting the pump to the
discharge line. The discharge connection has a flange
which fits the pump casing flange and a bracket for
attaching the guide equipment.
Bushings for vibration damping between the guide bars
and the discharge connection.

Instructions

- Provide a barrier around the pump pit, for example
a guardrail.

- Arrange for a cable between the sump and the electric
control box. Make sure that the cables are not sharply
bent or pinched.

- Place the access frame in position.
- Align the frame so that it is horizontal and then grout it

in place.
- Grout the anchor bolts in place. Be careful when align-

ing and positioning the discharge connection in relation
to the access frame.

- Place the discharge connection in position and tighten
the nuts.

- Secure the guide bars in the bracket.
- Check that the guide bars are placed vertically by

using a level or a plumb line.
- Connect the discharge pipe to the discharge connec-

tion.
- Bolt the cable holder to the access frame. Thread the

level regulator cables through the holes in the cable
holder and adjust the height of the level regulators.

- Protect bolts and nuts with corrosion preventive com-
pound.

- Lower the pump along the guide bars.
- Fasten the lifting chain (stainless steel) on the access

frame and the cables on the cable holder. Make sure
that the cables cannot be sucked into the inlet of the
pump. Support straps are required for deep install-
ations.

- Run the cables up to the electric control box.
- Clean out debris from the sump before starting up the

station.
- The pump can be hoisted up along the guide bars for

inspection without any connections having to be un-
done.

30747
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S- installation

In the S- installation, the pump is transportable and
intended to operate completely or partially submerged
in the pumped liquid. The pump is equipped with a
connection for hose or pipe, see "Parts list".
The pump stands on a base stand.
WARNING! Watch for the starting jerk which can
be powerful.

30784

30750

ELECTRICAL CONNECTIONS

Instruction
Bolt the base stand to the concrete base by means of
the anchor bolts. Bolt the pump to the base stand and
the suction connection.
Connect the motor cable, suction line and discharge
line.

Make sure that the weight of the pump does not
bear on the system piping.

In the T- installation, the pump is installed in a station-
ary position in a dry well next to the wet sump.

T/Z- installation

— Before starting work on the pump,
make sure that the pump and the
control panel are isolated from the
power supply and cannot be ener-
gized. This applies to the control
circuit as well.

— If the pump is equipped with
automatic level control, there is
a risk of sudden restart.

— If persons are likely to come into physi-
cal contact with the pump or pumped
media (liquid), e.g on construction sites
and farms, the earthed (grounded)
socket must have an additional earth-
(ground-) fault protection device (GFI)
connected.

All electrical work shall be carried out under the supervi-
sion of an authorized electrician. Local codes and regu-
lations shall be complied with.

— All electrical equipment must be
earthed (grounded). This applies to
both pump equipment and any
monitoring equipment. Failure to
heed this warning may cause a
lethal accident. Make sure that the
earth (ground) lead is correctly
connected by testing it.

T Z

In the Z- installation the pump is installed in a horizon-
tal position on a support stand and a bell-mouth is
connected to the inlet pipe.
The pump has a watertight motor and will therefore not
be damaged in the event of flooding.
The pump is equipped with a cooling jacket.

In addition to the pump the following items are required:

Support stand for anchoring the pump to a base.

Shut-off valves to permit  the pump to be removed for
service.

Level regulators or other control equipment for start,
stop and alarm.

WARNING! The risk of freezing is particularly great at
certain T or Z installations.

NOTE for Ex version page 3.



13

3153

- Check the data plate to determine which voltage
supply is valid for your pump.

- Check that the main voltage and frequency agree with
the specifications on the pump data plate.

- If the pump can be connected to different voltages,
the connected voltage is specified by a yellow sticker.

- Connect the motor cable to the starter equipment as
illustrated in the wiring diagrams.

- When the pump is connected to the public mains it
may cause flicker of incandescent lamps when
starting. In this case the supply authority should be
notified before installing the pump.

Leads that are not in use must be isolated.

The cable should be replaced if the outer sheath is
damaged. Contact a Flygt service shop.
Make sure that the cable does not have any sharp
bends and is not pinched.

Under no circumstances may the starter equipment be
installed in the sump.

WARNING! For safety reasons, the earth (ground) lead
should be approx. 100 mm (4.0") longer than the phase
lead. If the motor cable is jerked loose by mistake, the
earth (ground) lead should be the last lead to come
loose from its terminal. This applies to both ends of the
cable.

The motor is convertible between different voltages as
stated on the data plate. This conversion is done on the
terminal board or the contactor.

Connection of stator and motor leads
- Check on the data plate which connection, Y, D or

YD, is valid for the voltage supply. Then, depending
on voltage, arrange the connection on the terminal
board in accordance with Y, D or YD. See figure.

- Connect the motor cable to the connection block, U1,
V1, W1 and earth (ground). Connect the leads from
the motor control circuit.

- If star-delta start is used, motor cables are connected
as shown in the figure. Links (jumper strips) are not
used with star-delta start.

- Make sure that the pump is correctly earthed (ground-
ed).

- Install the O-ring (33) and connection cover (32).
- Tighten the screws and the gland nut so that the ca-

ble entry unit bottoms out.
- Connect the motor cable to the starter equipment.
- Check the direction of rotation, see "Before starting".
- If the direction of rotation is wrong, transpose two of

the phase leads.
- Remember that the starting surge with the direct-on

line start can be up to six times higher than the rated
current. Make sure that the fuses and circuit breakers
are of the proper amperage.

- The incorporated thermal contacts must be connected
and in use. The pump must be connected to an over-
load protection which must be set to rated power.

30684

32

33

When using a variable-frequency-drive (VFD)  the
shielded cable (type NSSHÖU.../3E+St) should be
used in order to fulfil European CE requirements. Con-
tact your Flygt representative and ask your VFD-sup-
plier for electrical limitations. Also please see VFD-
recommendation Flygt article no. 893472.

— Bear in mind the risk of electrical
shock and the risk of explosion if
the electrical connections are not
correctly carried out.
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Bild 3

SUBCAB®

7x1.5
SUBCAB®

7Gx ___

T1

T1 T2 1 4 3 6 2 51 2 3 4 5 6 7

T2 1 4 2 5 3 6

1 2 3 4 5 6 7 1 2 L1 L2 L3

U1 W2 V1 U2T16 T15 T2 T1 W1 V2

U2V1W2U1 W1 V2

Bild 6

SUBCAB®

7x1.5
SUBCAB®

7Gx ___

T1

T1 T2 1 4 3 6 2 51 2 3 4 5 6 7

T2 1 4 2 5 3 6

1 2 3 4 5 6 7 1 2 L1 L2 L3

U1 W2 V1 U2
T16 T15 T2 T1

W1 V2

U2V1W2U1 W1 V2

SUBCAB® 7GX
2 parallel cores connected together
6-leads, Y
3153

SUBCAB® 7GX
2 parallel cores connected together
6-leads, D
3153

 CABLE CHART

Mains Lead Terminal board

L1 1 U1

L1 4 U1

L2 2 W 1

L2 5 W 1

L3 3 V1

L3 6 V1

yellow/green

Control Cable lead Terminal board

T1 T1 T1

T2 T2 T2

Stator leads connection:

Stator lead Terminal board

U1, red U1

W2, black W 2

V1, brown V1

U2, green U2

W1, yellow W 1

V2, blue V2

Mains Lead Terminal board

L1 1 U1

L1 4 U1

L2 2 W 1

L2 5 W 1

L3 3 V1

L3 6 V1

yellow/green

Control Cable lead Terminal board

T1 T1 T1

T2 T2 T2

Stator leads connection:

Stator lead Terminal board

U1, red U1

W2, black W 2

V1, brown V1

U2, green U2

W1, yellow W 1

V2, blue V2
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Bild 2

SUBCAB®

7x#

SUBCAB®

4Gx#
# AWG/4
# AWG/7

GC

1 2 3 4 T1 T2 L1 L2 L3

1 2 3 4 5 6 7 1 2 L1 L2 L3 GC

T1 T2

U1 W2 V1 U2T16 T15 T2 T1 W1 V2

U2V1W2U1 W1 V2

SUBCAB® 4GX/SUBCAB® AWG,
6-leads, Y
3153

SUBCAB® 4GX/SUBCAB® AWG,
6-leads, D
3153

Bild 5

SUBCAB®

7x#

SUBCAB®

4Gx#
# AWG/4
# AWG/7 

# AWG/3-2-1-GC

GC

1 2 3 4 T1 T2 L1 L2 L3

1 2 3 4 5 6 7 1 2 L1 L2 L3 GC

U1 W2 V1 U2
T16 T15 T2 T1

W1 V2

U2V1W2U1 W1 V2

T1 T2

5 6 7

 CABLE CHART

SUBCAB© SUBCAB© AWG

Mains Lead Lead Terminal board

L1 brown red U1

L2 black black W 1

L3 grey white V1

yellow/green yellow/green

Groundcheck GC yellow

SUBCAB© SUBCAB© AWG

Control Cable lead Cable lead Terminal board

T1 T1 orange T1

T2 T2 blue T2

Stator leads connection:

Stator lead Terminal board

U1, red U1

W2, black W 2

V1, brown V1

U2, green U2

W1, yellow W 1

V2, blue V2

SUBCAB© SUBCAB© AWG

Mains Lead Lead Terminal board

L1 brown red U1

L2 black black W 1

L3 grey white V1

yellow/green yellow/green

Groundcheck GC yellow

SUBCAB© SUBCAB© AWG

Control Cable lead Cable lead Terminal board

T1 T1 orange T1

T2 T2 blue T2

Stator leads connection:

Stator lead Terminal board

U1, red U1

W2, black W 2

V1, brown V1

U2, green U2

W1, yellow W 1

V2, blue V2
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Bild 8

SUBCAB®

7x#

SUBCAB®

4Gx#
# AWG/4
# AWG/7

# AWG/3-2-1-GC

GC

1 2 3 4 L1T1 T2 L2 L3

T2T1

1 2 3 4 5 6 7 1 2 L1 L2 L3 GC

U1 U5 V1 V5T16 T15 T2 T1 W1 W5

V5V1U5U1 W1 W5

5 6 7

W2

U2
V2

SUBCAB® 4GX/SUBCAB® AWG,
60 Hz only, 9-leads, 460 V, Y ser.
3153

SUBCAB® 4GX/SUBCAB® AWG,
60 Hz only, 9-leads, 230 V, Y //
3153

Bild 10

SUBCAB®

7x#

SUBCAB®

4Gx#
# AWG/4
# AWG/7

# AWG/3-2-1-GC

GC

1 2 3 4 L1T1 T2 L2 L3

T2T1

1 2 3 4 5 6 7 1 2 L1 L2 L3 GC

U1 U5 V1 V5T16 T15 T2 T1 W1 W5

V5V1U5U1 W1 W5 W2 V2 U2

5 6 7

 CABLE CHART

SUBCAB© SUBCAB© AWG

Mains Lead Lead Terminal board

L1 brown red U1

L2 black black W 1

L3 grey white V1

yellow/green yellow/green

Groundcheck GC yellow

SUBCAB© SUBCAB© AWG

Control Cable lead Cable lead Terminal board

T1 T1 orange T1

T2 T2 blue T2

Stator leads connection:

Stator lead Terminal board

U1, red U1

U5, red U5

V1, brown V1

V5, brown V5

W1, yellow W 1

W5, yellow W 5

W2, black*

V2, blue*

U2, green*

*Connected together at terminal

SUBCAB© SUBCAB© AWG

Mains Lead Lead Terminal board

L1 brown red U1

L2 black black W 1

L3 grey white V1

yellow/green yellow/green

Groundcheck GC yellow

SUBCAB© SUBCAB© AWG

Control Cable lead Cable lead Terminal board

T1 T1 orange T1

T2 T2 blue T2

Stator leads connection:

Stator lead Terminal board

U1, red U1

U5, red U5

U2, green U5

V1, brown V1

V5, brown V5

V2, blue V5

W1, yellow W 1

W5, yellow W 5

W2, black W 5
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SUBCAB® 7GX,
6-leads, Y/D
3153

Bild 12

SUBCAB®

7x#
SUBCAB®

7Gx #+2G1.5

T1

T1 T2 11 2 3 4 5 6 7

T2

2 3 4 5 6

1 2 3 4 5 6 7 1 2 L1 L2 L1L3 L2 L3

U1 W2 V1 U2T16 T15 T2 T1 W1 V2

U2V1W2U1 W1 V2

 CABLE CHART
SUBCAB® Screened,
6-leads, Y
3153

1 2 3 4

1 2 3 4 5 6 7 L1 L2 L3

T16 T15 T2 T1

U2V1W2U1 W1 V2

1 2

T1 T2 T3 T4

3 4

T1 T2 T3 T4

U1 W2 V1 U2 W1 V2

L2 L3

Bild 202

®SUBCAB
7x1.5

Screened
SUBCAB ®

L1

Mains Lead Lead

L1 1 U1

L2 2 W 1

L3 3 V1

L1 4 W 2

L2 5 V2

L3 6 U2

yellow/green

Control Cable lead Terminal board

T1 T1 T1

T2 T2 T2

Stator leads connection:

Stator lead Terminal board

U1, red U1

W2, black W 2

V1, brown V1

U2, green U2

W1, yellow W 1

V2, blue V2

Mains Lead Lead

L1 Brown U1

L2 Black W 1

L3 Grey V1

Screen from leads

Control Cable lead Terminal board

T1 White T1 T1

T2 White T2 T2

T3 White T3 T15

T4 White T4 T16

Stator leads connection:

Stator lead Terminal board

U1, red U1

W2, black W 2

V1, brown V1

U2, green U2

W1, yellow W 1

V2, blue V2
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 CABLE CHART
SUBCAB® Screened,
6-leads, D
3153

1 2 3 4

1 2 3 4 5 6 7 L1 L2 L3

T16 T15 T2 T1

U2V1W2U1 W1 V2

1 2

T1 T2 T3 T4

3 4

T1 T2 T3 T4

U1 W2 V1 U2 W1 V2

L2 L3

Bild 203

®SUBCAB
7x1.5

Screened
SUBCAB ®

L1

NSSHÖU ../3E+st, Screened,
6-leads, Y
3153

Bild 200

NSSHÖU ../3E + 3st

1 2 3 4 L1 L2 L3

1 2 3 4 5 6 7 1 2 L1 L2 L3

U1 W2 V1 U2T16 T15 T2 T1 W1 V2

U2V1W2U1 W1 V2

T1 T2 3

T1 T2 3

SUBCAB ®

7x1.5

Mains Lead Lead

L1 Brown U1

L2 Black W 1

L3 Grey V1

Screen from leads

Control Cable lead Terminal board

T1 White T1 T1

T2 White T2 T2

T3 White T3 T15

T4 White T4 T16

Stator leads connection:

Stator lead Terminal board

U1, red U1

W2, black W 2

V1, brown V1

U2, green U2

W1, yellow W 1

V2, blue V2

Mains Lead Lead

L1 Brown U1

L2 Black W 1

L3 Grey V1

Screen from leads

Control Cable lead Terminal board

T1 Black T1 T1

T2 Brown T2 T2

T3 Grey Unused

Stator leads connection:

Stator lead Terminal board

U1, red U1

W2, black W 2

V1, brown V1

U2, green U2

W1, yellow W 1

V2, blue V2
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 CABLE CHART
NSSHÖU ../3E+st, Screened,
6-leads, D
3153

NSSHÖU ../3E + 3st

1 2 3 4 L1 L2 L3

1 2 3 4 5 6 7 1 2 L1 L2 L3

U1 W2 V1 U2T16 T15 T2 T1 W1 V2

U2V1W2U1 W1 V2

T1 T2 3

T1 T2 3

Bild 201

SUBCAB ®

7x1.5

Mains Lead Lead

L1 Brown U1

L2 Black W 1

L3 Grey V1

Screen from leads

Control Cable lead Terminal board

T1 Black T1 T1

T2 Brown T2 T2

T3 Grey Unused

Stator leads connection:

Stator lead Terminal board

U1, red U1

W2, black W 2

V1, brown V1

U2, green U2

W1, yellow W 1

V2, blue V2
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Sensor connections

Sensor connection for standard configuration

In standard execution the pump is equipped with either thermal contacts or thermistors.

For a PTC-thermistor (PTC = Positive Temperature
Coefficient), there is a significant increase in resistance
at a certain temperature that can be utilized for moni-
toring the temperature.
PTC-thermistor
T= 25 °C R < 100 Ohm
T=135 °C (TREF - 5 °C) R < 550 Ohm
T=145 °C (TREF + 5 °C) R > 1330 Ohm

Three thermistors are connected in series and have a
resistance of approx. 150-300 ohms at room temperat-
ure.
The label in the junction box shows if the pump is
equipped with optional sensors.

Monitoring equipment

FLS10 is a small float switch and it is installed in the
inspection chamber. FLS is connected to max 12 V.

Thermal switches are incorporated into the stator and
are rated 250 V, 2.5 A (cos =1) / 1.6 A (cos =0.6).

The sensors are connected as standard to the Flygt
monitoring relay MiniCAS II (see diagrams below).

In case optional sensors are used the more advanced
monitoring relay MAS 711 can be used.

Thermal
contacts /
Thermistors

  FLS10

Optional

Pump without cooling jacket

B) ThermistorsA) Thermal contacts
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Sensor Sensor Thermal Control Connected
lead connection cable to

Thermal White T1 T1/*Orange Mini CAS II
contacts Brown T2 T2/*Blue Mini CAS II
    + White+Brown T15  = SubCab
FLS10  /* SubCabAWG
Thermistors Red T1 1 Thermistor relay
    + Red T2 2 Thermistor relay
FLS10 Brown T15 3 Mini CAS II

Brown T16 4 Mini CAS II

Sensor Connection Table
(For further information please contact Flygt representative.)

FLS10 + thermal contacts
0 mA = Overtemperature
10 mA = OK
28 mA = Leakage
Tolerance 10%

MiniCAS II

POWER SUPPLY 24 V AC/DC

RESET

PUMP
TERMINALS

THERMAL
CONTACTS

SENSOR
INPUT

LEAKAGE

HIGH TEMP

AUX. RELAY

PUMP CONTACTOR

HIGH STATOR TEMP.

LEAKAGE ALARM

Circuits shown
de-energised

CONTROL
CIRCUIT

PUMP MAIN SUPPLY
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30690

OPERATION
Before starting

- Check that the visible parts of the pump and
installation are undamaged and in good condition.

- Remove the fuses or open the circuit breaker and
check that the impeller can be rotated freely.

- Verify that the supply voltage matches the pump data
plate voltage rating.

- Conduct insulation integrity check.
- Conduct phase to phase resistance check.
- Check that the monitoring equipment works.
- Check the direction of rotation. The impeller shall rotate

clockwise, as viewed from above. When started, the
pump will jerk in the opposite direction to the direction
in which the impeller rotates. See figure.

- In case of dry installation, check the direction of rota-
tion through the inlet elbow access cover.

- Transpose two phase leads if the impeller rotates in
the wrong direction (3-phase).

— Before starting work on the pump,
make sure that the pump and the
control panel are isolated from the
power supply and can not be ener-
gized. This applies to the control
circuit as well.

— Make sure that the pump cannot
roll or fall over and injure people
or damage property.

— In some installations the pump
surface and the surrounding
liquid may be hot. Bear in mind
the risk of burn injuries.

— In some installations and at
certain operating points on the
performance curve, the noise
level of 70 dB or the noise level
specified for the actual pump may
be exceeded.

Watch the starting jerk which can be powerful.

— NOTE for Ex version page 3.
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CARE AND MAINTENANCE

Pump Intermediate Service
running 8 000 h or 2 years

Junction box Check that it is clean and dry.

Terminal board Check that the connections
are properly tightened.

 Insulation check Check that the resistance
between earth and phase
lead is more than 5 M 
Conduct phase to phase
resistance check.

Cable Check that the rubber
sheating (jacket) is
undamaged.

 Seal housing Fill up with new coolant if
necessary.
Check freezing point (lower
than –13°C, 9°F).

Inspection chamber Drain all liquid if any. Check
the resistance.
Normal value approx.1200 ,
alarm approx. 430 

O-rings Always replace the O-rings of
the filling plugs and at the
junction cover.  Always grease
new O-rings.

Thermal contacts Check the resistance.
Normally closed circuit;
interval 0 – 1 

Thermistor Check the resistance 20 –
250 , (measuring voltage
max 2 V DC).

Impeller Check impeller clearance and
adjust if  necessary.

Service/Inspection
ITT Flygt recommends a preventive maintenance pro-
gram based on Intermediate and Major Services at
regular intervals. For standard sewage applications
where FLS 10 is correctly connected and in use and
the temperature of the pumped liquid is 40°C (104°F) or
less an Intermediate Service  should be performed
every 8000 hours or every 2 years, whichever occurs
first.

  Lifting handle Check the screws and the
status of the lifting handle.

  Rotation direction Check the rotation of the
impeller.

  Lifting device Check that local safety regu-
lations are followed.

Voltage and ampe- Check running values.
rage

Pump station Intermediate Service
running 8 000 h or 2 years

Electrical cabinets/ Check that they are clean and
panels dry.

Connection to power Check that the connections
are properly tightened.

Overload and other Check correct settings.
protections

Personnel safety Check guard rails, covers and
other protections.

Level regulators Check condition and function.

The time between Major Service could vary con-
siderably depending on operating conditions and the
need for a Major Service will be determined during the
regular Intermediate Services.
However, a minimum of 20 000 hours of operation could
be anticipated.
For applications other than sewage water or for specific
operating conditions, other service intervals may be
recommended.

Pump Major Service

Support and main Replace with new bearings.
bearing.

Mechanical seal Replace with new seal units.
unit.

 Pumpstations same as Intermediate Service
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If any indication of Actions
alarm between in-
spections, please
see instructions
below.

FLS10 Drain the fluid in the inspection
chamber. Fill with new coolant
if necessary. Check freezing
point (lower than –13°C, 9°F).
Check the inspection chamber
again after one week of ope-
ration. If leakage has occured,
drain the fluid and change the
mechanical seal unit and
replace with new coolant.

Thermistor/Thermal- Check coolant level.
contact (pump with cooling jacket)

Check start and stop levels.

Overload protection Check that the impeller can
rotate freely.

The following points are important in connection with
work on the pump:
— Make sure that the pump cannot roll or fall over

and injure people or damage property.
— Check every year that the lifting equipment is in

good condition.

The pump is designed for use in liquids which can be a
health risk. In order to prevent injury to the eyes and
skin, observe the following points when   working on
the pump:
— Make sure that the pump has been thoroughly

cleaned.
— Beware of the risk of infection.
— Follow local safety regulations.
— Always wear goggles and rubber gloves.
— Rinse the pump thoroughly with clean water before

starting work.
— Rinse the components in water after dismantling.
— The coolant chamber may be under pressure. Hold a

rag over the filling plug to prevent splatter.

Proceed as follows if fluids have
splashed into your eyes:
— Rinse your eyes immediately in running water

for 15 minutes. Hold your eyelids apart with your
fingers.

— Contact an eye specialist.
On your skin:
— Remove contaminated clothes.
— Wash your skin with soap and water.
— Seek medical attention, if required.
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Changing the coolant

1. Lift the pump horizontally with an overhead crane and
place on relief table.

2. Turn the pump so that one of the filling plugs holes
faces downwards.
WARNING! If the mechanical seal unit leaks, the
seal housing may be under pressure. Hold a rag over
the filling plug to prevent splatter.

3. Unscrew the filling plug. It is easier to drain the water-
glycol if the other filling plug is also removed.

4. Pump without cooling jacket. Raise the pump to an
upright position. Fill with coolant to the same level as
the filling plugs; approx. 2,2 litres (2.3 US quarts).
Pump with cooling jacket; approx. 10,5 litres
(11.2 US quarts)
Coolant: a mix of water and stabilized monopropy-
leneglycol in a mixture ratio of 70/30 % volume part.

Known trade marks of monopropyleneglycol are:
Dowcal N (individual components are approved by
FDA), Dowcal 20. These are non-poisonous, heat-
and-cold resistant and inhibiting of corrosion.

Use of other type of glycol jeopardize the function of
the pump.

If there is no risk of freeezing even clean water with
anti-corrosive is acceptable as coolant.

5. Always replace the O-rings of the filling plugs.
Put the plugs back and tighten them.

Emptying coolant
(without cooling jacket)

Emptying coolant
(with cooling jacket)

Filling plugs in/out
44 Nm (33 ft lb)

Filling coolant

30691

INSP

30754

Filling plug
in/out 44 Nm
(33 ft lb)

(1) Filling plug
in/out 44 Nm
(33 ft lb)

INSP

(without cooling
jacket)

(with cooling
jacket)

Filling plugs in/out
44 Nm (33 ft lb)

Relief table Flygt part no. 395 77 00
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30590

Removing the impeller

Place the pump horizontally. Remove the guide pin (if
mounted). Remove the flush valve cover and it’s O-
ring. Insert a rod (wood or plastic) through the hole
and lock the impeller in place. Remove the impeller
screw.

Worn impellers can
have very sharp edges.
Use protective gloves!

1.

4.

Remove the rod and raise
the pump. Remove the
pump housing screws.
Using a crane, lift the
drive unit off the pump
housing. 30593

Using a 12 mm hexagon bit adaptor (allen socket) with
a 100 mm (4 ) extension (minimum length) turn the
gland screw counter clockwise until the impeller breaks
free from the shaft.

2.

30591

5.

30594

3.

30592

WARNING! When laying the pump on its side do not
allow the weight of the pump to rest on any portion of
the impeller. The impeller must not be allowed to make
contact with the concrete floor or other hard and rough
surfaces.

Place the drive unit horizontally.
Remove the impeller screw.

Install the impeller screw. Tighten lightly by hand,
just to prevent the impeller from falling off.
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Fit the greased washer and the greased impeller screw
and tighten, torque to 76 Nm (57 ft lb) + 45°. Remove
the rod used to lock the impeller. Fit the O-ring, flush
valve cover and secure with screws, torque to 44 Nm (33
ft lb). SH-version - if applicable: Fit the guide pin and
adjust the clearance to 0,2 - 0,8 mm (0,008-0,032")
bet-ween the guide pin and the impeller.

30597

Installing and setting clearance
(If you fail with the impeller installation, you must start again from step 1)

Make sure that the end of the shaft is clean and free
from burrs. Polish off any flaws with fine emery cloth.
Grease end of shaft, conical sleeve and the threads
of the gland screw and the impeller screw. Align the
edge of the gland screw with the edge of the conical
sleeve so that they are flush.

30595

1. 2.

Before assembling, check that the impeller screw is
clean and easy to screw into the shaft end (a). This to
prevent the shaft to rotate with the impeller screw.
Assemble the conical sleeve and the impeller onto the
shaft. Fit the impeller screw onto the shaft. Tighten the
impeller screw lightly by hand, just to prevent the
impeller from falling off.

(a)

31034

5.

Turn the gland screw clockwise until the impeller
makes contact with the pump housing. Tighten it
a further 1/8 turn, 45°. This will insure the correct
clearance between the impeller and the bottom of
the pump housing in the next step.

A

B:
+
1/8
turn

30599

Fit the drive unit to
the pump housing.
Adjust its position
so that the inspec-
tion hole is on the
same side as the
hole for the flush
valve. Tighten the
screws in diagonally
opposite pairs.

3.

      
      

            
            

  
                      30

60
0B

6.

4.

Place the pump horizontally.
Remove the flush valve cover and it’s O-ring. Insert a
rod (wood or plastic) through the hole and lock
the impeller in place. Remove the impeller screw.

30598

76 Nm
(57 ft lb)

76 Nm
(57 ft lb)

(45°)

+ 1/8 (45°)
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Installing and setting clearance

Make sure that the end of the shaft is clean and free
from burrs. Polish off any flaws with fine emery cloth.
Grease end of shaft, conical sleeve and the threads of
the gland screw and the impeller screw. Unscrew the
gland screw approximately 5 mm.

Removing the impeller - dry installation
version, NT

Remove the drive unit from the pump housing.

Worn impellers can
have very sharp edges.
Use protective gloves!

1. 2.

3.
WARNING! When laying the pump on its side do not
allow the weight of the pump to rest on any portion of
the impeller. The impeller must not be allowed to
make contact with the concrete floor or other hard and
rough surfaces.

Using a 12 mm hexagon bit adaptor (allen socket)
with a 100 mm (4 ) extension (minimum length) turn
the gland screw counter clockwise until the impeller
breaks free from the shaft. Remove the impeller.

Place the drive unit horizontally. Lock the impeller in
place and remove the impeller screw.

1. 2.

A

Measure and note the
distance A.
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Fit the greased conical sleeve, impeller and greased
impeller screw with greased washer and tighten to 76
Nm (57 ft lb) + 45°.

3. 4.

Before assembling, check that the impeller screw is
clean and easy to screw into the shaft end (a). This to
prevent the shaft to rotate with the impeller screw.
Assemble the conical sleeve and the impeller onto
the shaft. Fit the impeller screw with washer onto the
shaft and tighten to 76 Nm (57 ft lb).

B

7.
Fit a new greased O-ring
to the seal housing cov-
er. Fit the drive unit to
the pump housing.
Adjust its position so
that the inspection hole
is on the same side as
the hole for the flush
valve. Tighten the
screws in diagonally
opposite pairs.

5.

8.

6.

Calculate the measure C
according to formula:

C =  A - B - 0,5mm
Unscrew the gland screw until C
is reached.

C
=A

-B
-0

.5
 m

m

76 Nm
(57 ft lb)

Make sure that the O-ring is removed from the seal
housing cover. Place the drive unit in the pump
housing. Check the distance between the seal housing
cover and the pump housing with a feeler gauge.
Check diametrically at four points.
Note the largest measured distance, B. See fig.

Lift the drive unit out of the pump housing and
remove the impeller and conical sleeve.

+ 1/8 (45°)

76 Nm
(57 ft lb)
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FAULT TRACING  (TROUBLESHOOTING)

A universal instrument multimeter (VOM), a test lamp
(continuity tester) and wiring diagram are required in
order to carry out fault tracing on the electrical equip-
ment.
Fault tracing shall be done with the power supply dis-
connected and locked off, except for those checks
which cannot be performed without voltage.
Always make sure that there is no one near the pump

when the power supply is turned on.
Use the following checklist as an aid to fault tracing. It
is assumed that the pump and installation have formerly
functioned satisfactorily.
Electrical work shall be performed by an authorized
electrician.
Follow local safety regulations and observe recom-
mended safety precautions.

Check the cause:
— If the stator temperature is high, check

that the impeller rotates freely.
— If there is a fault in the thermistors/thermal contacts,

contact a Flygt service shop.
— If the FLS10 indicates an alarm.
— Check that the overload protection is reset.

a) Fault in level equipment (start level regulator).
Clean or replace.

b) Fault in control equipment.
Check:
— that the thermal contacts have not opened.
— that all connections are intact.
— relay and contactor coils.
— that the control switch “Man/Auto” makes contact in

both positions.

Check:
— that the main power switch is on.
— that there is control voltage to the starter equipment

and its fuses are intact.
— that there is voltage in each phase of the supply line.
— that all fuses have continuity and are tight.
— that the overload protection is reset.
— that there is no break in the motor cable.

Clean.
Clean the sump.

Can the pump be started
manually?

No

Is the installation receiving
voltage?

  Yes

Is the impeller stuck?
WARNING: disconnect power
before checking the impeller.

No

Contact Flygt service shop.

Is an alarm signal indicated
on the control panel?

No

Yes

Yes

No

Yes

1. Pump fails to start
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2. Pump starts but motor protection trips

Yes
Adjust.Is the motor protection set

too low?
(Check with data plate)

No

Yes
Clean the impeller.
Clean out the sump.
Check that the impeller is properly trimmed.
If anything else is wrong, contact Flygt service shop.

Is the impeller difficult to
rotate by hand?

WARNING: disconnect power
before checking the impeller

No

Is the installation receiving full
voltage on all three phases?

Yes

No
Check the motor fuses.
Notify an electrician.

Have all the phase currents
the same value, or are they too high?

No

Yes
Contact Flygt service shop.

Is the insulation between the
phases and earth (ground) in

the stator defective?
Use insulation tester. With a

1000 V-DC megger, the insulation
between the phases and

between any phase and earth
(ground) should be > 5 M

No

Yes
Contact Flygt service shop.

Yes
Dilute the liquid.
Change the impeller or to a more suitable pump.
Contact Flygt.

Is the density of the pumped
liquid too high? (Max density

1100 kg/m3, 9.2 lb per US gal)

No

Fault on overload protection?

No

Yes
Replace the overload protection.

Contact Flygt service shop.
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3. The pump does not stop (when level control is used)

No
Check:
— for leakage in pipe and/or discharge connection.
— that the impeller is not clogged.

WARNING: disconnect power before checking the impeller.
— the non-return valve(s).
— that the pump has adequate capacity. Contact Flygt.

Is the pump able to empty the
station to the stop level?

Yes

Yes
Clean the level regulators.
Check the functioning of level regulators.
Check the contactor and control circuit.
Replace defective items.

Fault in level sensing equipment?

No

Yes
Raise the stop level.Stop level set too low?

No

Contact Flygt service shop.

4. The pump starts-stops-starts in rapid sequence
Yes

Check:
— that the distance between the start and stop levels is

not too small.
— the non-return valve(s).
— that the riser is not too long without a non-return valve.

Does the pump start due to
backflow which fills sump

to start level again?

No

Yes
Check:
— contactor connections.
— the voltage in the control circuit in relation to the rated

voltages on the coil.
— the functioning of stop level regulator.
— the voltage drop in the line at the starting surge makes the

contactor’s self-holding break.
Contact Flygt service shop.

Does the contactor’s self-
holding function break?

No
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5. Pump runs but delivers too little or no water
Check:
— direction of rotation of pump, see "Before starting".
— that valves are open and intact.
— that pipes and impeller are not clogged.
— that the impeller rotates freely.
— that the suction lift has not been altered.
— for leakage in the pump installation.
— for wear on the impeller, pump and casing/flange.

See also under "Inspection".

Do not override the motor protection repeatedly if it has tripped.

SERVICE LOG
Most recent Pump No. Hours of Remarks Sign.
service date operation
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Technical Specification
Submersible Pump N 3153, 50 Hz
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N 3153
Product
Submersible pump for pumping clean water, surface water and waste 
water containing solids or long-fibred material. 

Denomination
Product code 3153.181

(high chromium) 3153.185
Installation P, S, T, Z
Impeller characteristics LT, MT, HT, SH

Process data 
Liquid temperature max +40 °C
Depth of immersion max 20 m
The pH of the pumped liquid pH 5,5-14
Liquid density max. 1100 kg/m3

Motor data
Frequency 50 Hz
Insulation class  H (+180 °C)
Voltage variation
- continuously running max ± 5%
- intermittent running max ± 10%

Voltage imbalance between phases max 2%
No. of starts/hour max 30

Cable
Direct-on-line start
SUBCAB® 4G2,5+2x1,5 mm2

4G4+2x1,5 mm2

4G6+2x1,5 mm2

4G10+2x1,5 mm2

Y/D start
SUBCAB® 7G2,5+2x1,5 mm2

7G4+2x1,5 mm2

7G6+2x1,5 mm2

Monitoring equipment
Thermal contacts opening temp. 140 °C
Leakage sensor in inspection chamber FLS

Material
Impeller (.181) Cast iron
Impeller (.185) High chromium cast iron
Pump housing Cast iron
Stator housing Cast iron
Shaft Stainless steel

O-rings

Mechanical face seals

Surface Treatment
All cast parts are primed with a water-borne primer. The finishing coat 
is a high-solid two pack paint.

Weight
See dimensional drawing.

Option
3153.091 Ex. proof design
3153.095 (high chromium) Ex. proof design
Warm liquid version on request
Surface treatment Epoxy treatment
Other cables
Zinc anodes

Accessories
Discharge connections, adapters, hose connections and other 
mechanical accessories.
Electrical accessories such as pump controller, control panels, starters, 
monitoring relays, cables. 
See separate booklet or www.flygt.com, for further information.

Alternative Material
1 Nitrile rubber
2 Fluorinated rubber

Alternative Inner seal Outer seal
1 Corrosion resistant 

tungsten carbide/
Corrosion resistant 
tungsten carbide

Corrosion resistant 
tungsten carbide/
Corrosion resistant 
tungsten carbide

2 Corrosion resistant 
tungsten carbide/
Corrosion resistant 
tungsten carbide

Silicon carbide/  
Silicon carbide
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LT-Motor rating and performance 
curve

Y/D starting current is approximately 1/3 of D starting current.
1Only 3153.181
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Installation
P S T Z

400 V, 50 Hz, 3 ~,1465 r/min
413 7,5 16 107 0,76 • • • • •

4141 7,5 16 107 0,76 • • • • •

415 7,5 16 107 0,76 • • • • •
400 V, 50 Hz, 3 ~,1460 r/min

4121 9,0 19 107 0,80 • • • • •

413 9,0 19 107 0,80 • • • • •

4141 9,0 19 107 0,80 • • • • •

415 9,0 19 107 0,80 • • • • •

400 V, 50 Hz, 3 ~, 955 r/min
620 9,0 21 90 0,72 • • • • •

6211 9,0 21 90 0,72 • • • • •

622 9,0 21 90 0,72 • • • • •

6231 9,0 21 90 0,72 • • • • •

624 9,0 21 90 0,72 • • • • •

6251 9,0 21 90 0,72 • • • • •

400 V, 50 Hz, 3 ~, 1455 r/min
410 13,5 28 150 0,82 • • • • •

4111 13,5 28 150 0,82 • • • • •

4121 13,5 28 150 0,82 • • • • •

413 13,5 28 150 0,82 • • • • •

4141 13,5 28 150 0,82 • • • • •

415 13,5 28 150 0,82 • • • • •
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MT-Motor rating and performance 
curve

Y/D starting current is approximately 1/3 of D starting current.
1Only 3153.181
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Installation
P S T Z

400 V, 50 Hz, 3 ~,1460 r/min
434 7,5 16 91 0,79 • • • • •

4351 7,5 16 91 0,79 • • • • •

436 7,5 16 91 0,79 • • • • •
400 V, 50 Hz, 3 ~,1460 r/min

4331 9,0 19 107 0,80 • • • • •

434 9,0 19 107 0,80 • • • • •

4351 9,0 19 107 0,80 • • • • •

436 9,0 19 107 0,80 • • • • •

400 V, 50 Hz, 3 ~, 1455 r/min

4301 13,5 28 150 0,82 • • • • •

431 13,5 28 150 0,82 • • • • •

4321 13,5 28 150 0,82 • • • • •

4331 13,5 28 150 0,82 • • • • •

434 13,5 28 150 0,82 • • • • •

4351 13,5 28 150 0,82 • • • • •

436 13,5 28 150 0,82 • • • • •
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HT-Motor rating and performance 
curve

Y/D starting current is approximately 1/3 of D starting current.
1Only 3153.181
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Installation
P S T Z

400 V, 50 Hz, 3 ~,1460 r/min
451 7,5 16 91 0,79 • • • • •

4531 7,5 16 91 0,79 • • • • •

454 7,5 16 91 0,79 • • • • •

4551 7,5 16 91 0,79 • • • • •

4561 7,5 16 91 0,79 • • • • •

400 V, 50 Hz, 3 ~,1460 r/min
450 9,0 19 107 0,80 • • • • •
451 9,0 19 107 0,80 • • • • •

4531 9,0 19 107 0,80 • • • • •

454 9,0 19 107 0,80 • • • • •

4551 9,0 19 107 0,80 • • • • •

4561 9,0 19 107 0,80 • • • • •

400 V, 50 Hz, 3 ~, 1455 r/min

4501 13,5 28 150 0,82 • • • • •

451 13,5 28 150 0,82 • • • • •

4531 13,5 28 150 0,82 • • • • •

454 13,5 28 150 0,82 • • • • •

4551 13,5 28 150 0,82 • • • • •

4561 13,5 28 150 0,82 • • • • •

�������

	��
�

�� ���

� �� �� �� �� �� �� ��
�

�

��

��

��

��

��

�

�

�

��

	�

���

���

���

���

���

���

���

���

���

���

���

���



7

N 3153

SH-Motor rating and performance 
curve

Y/D starting current is approximately 1/3 of D starting current.
1Only 3153.181

C
ur

ve
/Im

pe
lle

r N
o

R
at

ed
 p

ow
er

, k
W

R
at

ed
 c

ur
re

nt
, A

St
ar

tin
g 

cu
rr

en
t, 

A

Po
w

er
 fa

ct
or

 c
os

 

Ex
 p

ro
of

 v
er

si
on

 a
va

ila
bl

e

Installation
P S T Z

400 V, 50 Hz, 3 ~,2905 r/min

2731 11 19 139 0,94 • • • • •

274 11 19 139 0,94 • • • • •

2751 11 19 139 0,94 • • • • •

276 11 19 139 0,94 • • • • •
400 V, 50 Hz, 3 ~,2910 r/min

2701 15 27 213 0,89 • • • • •

272 15 27 213 0,89 • • • • •

2731 15 27 213 0,89 • • • • •

274 15 27 213 0,89 • • • • •

2751 15 27 213 0,89 • • • • •

276 15 27 213 0,89 • • • • •
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Dimensional drawing
All drawings are available as Acrobat documents (.pdf) 
and AutoCad drawings (.dwg). Download the drawings 
from www.flygt.com or contact your ITT Flygt 
representative for more information.

All dimensions are in mm.

LT, P-installation LT, P-installation



9

N 3153

LT, P-installation LT, S-installation

LT, S-installation LT, S-installation
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LT, T-installation LT, T-installation

LT, Z-installation LT, Z-installation



11

N 3153

MT, P-installation MT, S-installation

MT, S-installation MT, T-installation
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MT, Z-installation HT, P-installation

HT, S-installation HT, T-installation
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HT, Z-installation SH, P-installation

SH, P-installation SH, S-installation
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SH, T-installation SH, Z-installation
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4 VALVES

SUPPLIER: Tyco Northgate
88 Frederick Street
Northgate Queensland 4013

Ph: (07) 3266 2255

Fax: (07) 3260 5221

MODEL: 100dia. DF R.S. Sluice Valve

SUPPLIER: Valveco Industries
49 Sherwood Rd
Toowong Queensland 4066

Ph: (07) 3859 6860

Fax: (07) 3859 6869

MODEL: 100dia. Valmatic Swing Flex Check Valve
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5 FLOWMETER

SUPPLIER: Endress & Hauser
Unit 8, North RydeLink Business Park
277 Lane Cove Road
North Ryde, NSW, 2113

Ph: (02) 8877 7000

Fax: (02) 8877 7099

MODEL: 100dia. Endress & Hauser Flowmeter.
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Valid as of version

V 2.03.XX (device software)

Operating Instructions

Proline Promag 50
Electromagnetic flow measuring system
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1 Safety instructions

1.1 Designated use

The measuring device described in this Operating Manual is to be used only for measuring the flow 

rate of conductive fluids in closed pipes.

A minimum conductivity of 20 S/cm is required for measuring demineralized water. Most liquids 

can be measured as of a minimum conductivity of 5 S/cm.

Examples:

• Acids, alkalis,

• Drinking water, wastewater, sewage sludge,

• Milk, beer, wine, mineral water, etc.

Resulting from incorrect use or from use other than that designated the operational safety of the 

measuring devices can be suspended. The manufacturer accepts no liability for damages being 

produced from this.

1.2 Installation, commissioning and operation

Please note the following:

• Installation, connection to the electricity supply, commissioning and maintenance of the device 

must be carried out by trained, qualified specialists authorized to perform such work by the 

facility's owner-operator. The specialist must have read and understood this Operating Manual 

and must follow the instructions it contains.

• The device must be operated by persons authorized and trained by the facility's owner-operator. 

Strict compliance with the instructions in the Operating Manual is mandatory.

• With regard to special fluids, including fluids used for cleaning, Endress+Hauser will be happy to 

assist in clarifying the corrosion-resistant properties of wetted materials. 

However, minor changes in temperature, concentration or in the degree of contamination in the 

process may result in variations in corrosion resistance. For this reason, Endress+Hauser does not 

accept any responsibility with regard to the corrosion resistance of wetted materials in a specific 

application. 

The user is responsible for the choice of suitable wetted materials in the process.

• If welding work is performed on the piping system, do not ground the welding appliance through 

the Promag flowmeter.

• The installer must ensure that the measuring system is correctly wired in accordance with the 

wiring diagrams. The transmitter must be grounded apart from when special protective measures 

are taken (e.g. galvanically isolated SELV or PELV power supply)

• Invariably, local regulations governing the opening and repair of electrical devices apply.

1.3 Operational safety

Please note the following:

• Measuring systems for use in hazardous environments are accompanied by separate Ex 

documentation, which is an integral part of this Operating Manual. Strict compliance with the 

installation instructions and ratings as stated in this supplementary

documentation is mandatory. The symbol on the front of this Ex documentation indicates the 

approval and the certification body (e.g. 0 Europe, 2 USA, 1 Canada).

• The measuring device complies with the general safety requirements in accordance with 

EN 61010-1, the EMC requirements of IEC/EN 61326 and NAMUR Recommendations NE 21 

and NE 43. 

• Depending on the application, the seals of the process connections of the Promag H sensor require 

periodic replacement.
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• When hot fluid passes through the measuring tube, the surface temperature of the housing 

increases. In the case of the sensor, in particular, users should expect temperatures that can be 

close to the fluid temperature. If the temperature of the fluid is high, implement sufficient 

measures to prevent burning or scalding.

• The manufacturer reserves the right to modify technical data without prior notice. Your 

Endress+Hauser distributor will supply you with current information and updates to these 

Operating Instructions.

1.4 Return

• Do not return a measuring device if you are not absolutely certain that all traces of hazardous 

substances have been removed, e.g. substances which have penetrated crevices or diffused 

through plastic.

• Costs incurred for waste disposal and injury (burns, etc.) due to inadequate cleaning will be 

charged to the owner-operator.

1.5 Notes on safety conventions and icons

The devices are designed to meet state-of-the-art safety requirements, have been tested, and left the 

factory in a condition in which they are safe to operate. The devices comply with the applicable 

standards and regulations in accordance with EN 61010-1 "Safety requirements for electrical 

equipment for measurement, control and laboratory use".

The devices can, however, be a source of danger if used incorrectly or for anything other than the 

designated use. Consequently, always pay particular attention to the safety instructions indicated in 

this Operating Manual by the following icons:

# Warning! 

"Warning" indicates an action or procedure which, if not performed correctly, can result in injury 

or a safety hazard. Comply strictly with the instructions and proceed with care.

" Caution! 

"Caution" indicates an action or procedure which, if not performed correctly, can result in incorrect 

operation or destruction of the device. Comply strictly with the instructions.

! Note! 

"Note" indicates an action or procedure which, if not performed correctly, can have an indirect 

effect on operation or trigger an unexpected response on the part of the device.
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2 Identification

2.1 Device designation

The flow measuring system consists of the following components:

• Promag 50 transmitter

• Promag D, Promag L, Promag W, Promag P or Promag H sensor

In the compact version, the transmitter and sensor form a single mechanical unit; in the remote 

version they are installed separately.

2.1.1 Nameplate of the transmitter

A0005412

Fig. 1: Nameplate specifications for the "Promag 50" transmitter (example)

1 Ordering code/serial number: See the specifications on the order confirmation for the meanings of the individual 

letters and digits.

2 Power supply, frequency, power consumption

3 Additional information:

EPD/MSÜ: with Empty Pipe Detection

ECC: with electrode cleaning 

4 Outputs available:

I-OUT (HART): with current output (HART)

f-OUT (HART): with frequency output

STATUS-IN: with status input (power supply)

5 Reserved for information on special products

6 Observe device documentation

7 Reserved for additional information on device version (approvals, certificates)

8 Permitted ambient temperature range

9 Degree of protection

Promag 50

-20°C (-4°F) <Tamb<+60°C (+140°F)

IP67 / NEMA/Type 4XOrder Code:
Ser.No.:
TAG No.:

50PXX-XXXXXXXXXXXX
12345678901
ABCDEFGHJKLMNPQRST

20-55VAC/16-62VDC
50-60Hz

I-OUT (HART), f-OUT

15VA/W

i

EPD / MSÜ

STATUS-IN

2

3

4

5

98

1

N12895

ECC

6

7
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2.1.2 Nameplate of the sensor

A0004374

Fig. 2: Nameplate specifications for the "Promag" sensor (example)

1 Ordering code/serial number: See the specifications on the order confirmation for the meanings of the individual 

letters and digits.

2 Calibration factor with zero point

3 Nominal diameter / Pressure rating

4 Fluid temperature range 

5 Materials: lining/measuring electrodes

6 Reserved for information on special products

7 Permitted ambient temperature range

8 Observe device documentation

9 Reserved for additional information on device version (approvals, certificates)

10 Calibration tolerance

11 Additional information (examples):

– EPD/MSÜ: with Empty Pipe Detection electrode

– R/B: with reference electrode

12 Degree of protection

13 Flow direction

-20°C (-4°F)<Tamb<+60°C (+140°F) NEMA/Type4X

50PXX-XXXXXXXXXXXX

1.0000/0000

–10 ...150°C/+14 ...300°F°C °F
PFA

12345678901 RY
ABCDEFGHJKLMNPQRST

DN100 DIN EN PN40/ pnom =PS= 40bar

EPD/MSÜ, R/B

TM:

Order Code:

Materials:

K-factor:

Ser.No.:
TAG No.:

PROMAG P

1
2
3

7

13

12

1.4435/316LElectrodes:

0.2% CAL

4

5

6

10

11

i

9

8

IP67

2007

N12895
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2.1.3 Nameplate, connections

A0000963

Fig. 3: Nameplate specifications for transmitter (example)

1 Serial number

2 Possible configuration of current output

3 Possible configuration of relay contacts

4 Terminal assignment, cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC

Terminal NNo. 1: L1 for AC, L+ for DC

Terminal NNo. 2: N for AC, L– for DC

5 Signals present at inputs and outputs, possible configuration and terminal assignment (20 to 27),

see also "Electrical values of inputs/outputs"

6 Version of device software currently installed

7 Installed communication type, e.g.: HART, PROFIBUS PA, etc.

8 Information on current communication software (Device Revision and Device Description), e.g.:

Dev. 01 / DD 01 for HART

9 Date of installation

10 Current updates to data specified in points 6 to 9

2.2 Certificates and approvals

The devices are designed to meet state-of-the-art safety requirements in accordance with sound 

engineering practice. They have been tested and left the factory in a condition in which they are 

safe to operate. 

The devices comply with the applicable standards and regulations in accordance with EN 61010-1 

"Safety requirements for electrical equipment for measurement, control and laboratory use" and 

with the EMC requirements of IEC/EN 61326/A1.

The measuring system described in this Operating Manual is therefore in conformity with the 

statutory requirements of the EC Directives. Endress+Hauser confirms successful testing of the 

device by affixing to it the CE mark.

The measuring system meets the EMC requirements of the Australian Communications and Media 

Authority (ACMA)

Communication:
Drivers:

Device SW:

ID xxxx (HEX)

XX.XX.XX (WEA)
XXXXXXXXXX

Date: DD.MMM.YYYY

Ex-works / ab-Werk / réglages usine

26
(+

)/
27

(-
)

NC:

Versorgung /
Tension d'alimentation

Observer manuel d'instruction

See operating manual
Betriebsanleitung beachten

Active: 0/4...20mA, RL max. = 700 Ohm
Passive: 4...20mA, max. 30VDC

Passive: 30VDC, 250mA

Active: 24VDC/25mA (max. 250mA/20ms)
Passive: 30VDC, 250mA

(HART: RL.min. = 250 OHM)

fmax = 1kHz

3...30VDC, Ri = 5kOhm

f-OUT

I-OUT (HART)

12345678912Ser.No.:
Supply /

24
(+

)/
25

(-
)

22
(+

) /
23

(-
)

20
(+

) /
21

(-
)

N/L-

PE

A:

NO:
P:

L1/L+

1 2

319475-00XX

A

P

active
passive
normally open contact
normally closed contact

XSTATUS-OUT

STATUS-IN X

Update 1 Update 2

2

3

1

4

5

6
7
8
9

10
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2.3 Registered trademarks

KALREZ® and VITON®

Registered trademarks of E.I. Du Pont de Nemours & Co., Wilmington, USA

TRI-CLAMP®

Registered trademark of Ladish & Co., Inc., Kenosha, USA

HART®  

Registered trademark of the HART Communication Foundation, Austin, USA

HistoROM™, S-DAT®, Field Xpert™, FieldCare®, Fieldcheck®, Applicator®

Registered or registration-pending trademarks of Endress+Hauser Flowtec AG, Reinach, CH
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3 Installation

3.1 Incoming acceptance, transport and storage

3.1.1 Incoming acceptance

On receipt of the goods, check the following:

• Check the packaging and the contents for damage.

• Check the shipment, make sure nothing is missing and that the scope of supply matches your 

order.

3.1.2 Transport

The following instructions apply to unpacking and to transporting the device to its final location:

• Transport the devices in the containers in which they are delivered.

• Do not remove the protective plates or caps on the process connections until you are ready to 

install the device. This is particularly important in the case of sensors with PTFE linings.

Special notes on flanged devices

" Caution! 

• The wooden covers mounted on the flanges from the factory protect the linings on the flanges 

during storage and transportation. In case of Promag L they are additionally used to hold the lap 

joint flanges in place. Do not remove these covers until immediately before the device in the 

pipe.

• Do not lift flanged devices by the transmitter housing, or the connection housing in the case of 

the remote version.

Transporting flanged devices DN ≤ 300 (≤ 12")

Use webbing slings slung round the two process connections. Do not use chains, as they could 

damage the housing.

# Warning! 

Risk of injury if the measuring device slips. The center of gravity of the assembled measuring device 

might be higher than the points around which the slings are slung.

At all times, therefore, make sure that the device does not unexpectedly turn around its axis or slip.

a0004294

Fig. 4: Transporting sensors with DN ≤ 300 ( ≤ 12")
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Transporting flangeddevices DN > 300 (> 12")

Use only the metal eyes on the flanges for transporting the device, lifting it and positioning the 

sensor in the piping.

" Caution! 

Do not attempt to lift the sensor with the tines of a fork-lift truck beneath the metal casing. This 

would buckle the casing and damage the internal magnetic coils.

a0004295

Fig. 5: Transporting sensors with DN > 300 (> 12")

3.1.3 Storage

Please note the following:

• Pack the measuring device in such a way as to protect it reliably against impact for storage 

(and transportation). The original packaging provides optimum protection.

• The storage temperature corresponds to the operating temperature range of the measuring 

transmitter and the appropriate measuring sensors → ä 101.

• Do not remove the protective plates or caps on the process connections until you are ready to 

install the device. This is particularly important in the case of sensors with PTFE linings.

• The measuring device must be protected against direct sunlight during storage in order to avoid 

unacceptably high surface temperatures.

• Choose a storage location where moisture does not collect in the measuring device. This will help 

prevent fungus and bacteria infestation which can damage the liner.
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3.2 Installation conditions

3.2.1 Dimensions

The dimensions and installation lengths of the sensor and transmitter can be found in the "Technical 

Information" for the device in question. This document can be downloaded as a PDF file from 

www.endress.com. A list of the "Technical Information" documents available is provided in the 

"Documentation" section on → ä 116.

3.2.2 Mounting location

Entrained air or gas bubble formation in the measuring tube can result in an increase in measuring 

errors. 

Avoid the following locations:

• Highest point of a pipeline. Risk of air accumulating!

• Directly upstream from a free pipe outlet in a vertical pipeline.

A0008154

Fig. 6: Mounting location

Installation of pumps

Do  not install the sensor on the intake side of a pump. This precaution is to avoid low pressure and 

the consequent risk of damage to the lining of the measuring tube. Information on the lining's 

resistance to partial vacuum can be found on → ä 105.

It might be necessary to install pulse dampers in systems incorporating reciprocating, diaphragm or 

peristaltic pumps. Information on the measuring system's resistance to vibration and shock can be 

found on → ä 101.

A0003203

Fig. 7: Installation of pumps

h 2 x DN�
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Partially filled pipes

Partially filled pipes with gradients necessitate a drain-type configuration. 

The Empty Pipe Detection function (EPD → ä 74) offers additional protection by detecting empty 

or partially filled pipes. 

" Caution! 

Risk of solids accumulating. Do not install the sensor at the lowest point in the drain. It is advisable 

to install a cleaning valve.

A0008155

Fig. 8: Installation in a partially filled pipe

Down pipes

Install a siphon or a vent valve downstream of the sensor in down pipes whose length h ≥ 5 m 

(16.4 ft). This precaution is to avoid low pressure and the consequent risk of damage to the lining 

of the measuring tube. 

This measure also prevents the system losing prime, which could cause air pockets. Information on 

the lining's resistance to partial vacuum can be found on → ä 105.

A0008157

Fig. 9: Measures for installation in a down pipe

1 Vent valve

2 Pipe siphon

h Length of down pipe

5 x DN

2 x DN

�

�

h

2

1
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3.2.3 Orientation

An optimum orientation position helps avoid gas and air accumulations and deposits in the 

measuring tube. However, Promag offers the additional Empty Pipe Detection (EPD) function to 

ensure the detection of partially filled measuring tubes, e.g. in the case of degassing fluids or varying 

process pressure:

• Electrode Cleaning Circuit (ECC) for applications with accretive fluids, e.g. electrically 

conductive deposits (→ "Description of Device Functions" manual).

• Empty Pipe Detection (EPD) ensures the detection of partially filled measuring tubes, e.g. in the 

case of degassing fluids (→ ä 74)

• Exchangeable Measuring Electrodes for abrasive fluids (→ ä 93)

Vertical orientation

This is the ideal orientation for self-emptying piping systems and for use in conjunction with Empty 

Pipe Detection.

A0008158

Fig. 10: Vertical orientation

Horizontal orientation

The measuring electrode plane should be horizontal. This prevents brief insulation of the two 

measuring electrodes by entrained air bubbles.

" Caution! 

Empty Pipe Detection functions correctly only when the measuring device is installed horizontally 

and the transmitter housing is facing upward (→ å 10). Otherwise there is no guarantee that 

Empty Pipe Detection will respond if the measuring tube is only partially filled or empty.

A0003207

Fig. 11: Horizontal orientation

1 EPD electrode for the detection of empty pipes (not with Promag D and Promag H (DN 2 to 15; 1/12" to ½"))

2 Measuring electrodes for signal detection

3 Reference electrode for the potential equalization (not with Promag D and H)

A
1

2 2

A

3
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Inlet and outlet run

If possible, install the sensor upstream from fittings such as valves, T-pieces, elbows, etc. The 

following inlet and outlet runs must be observed in order to meet accuracy specifications:

• Inlet run: ≥ 5 × DN

• Outlet run: ≥ 2 × DN

A0003210

Fig. 12: Inlet and outlet runs

3.2.4 Vibrations

Secure the piping and the sensor if vibration is severe.

" Caution! 

If vibrations are too severe, we recommend the sensor and transmitter be mounted separately. 

Information on resistance to vibration and shock can be found on → ä 101.

A0003208

Fig. 13: Measures to prevent vibration of the device (L > 10 m (32.8 ft))

5 x DN� � 2 x DN

L
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3.2.5 Foundations, supports

If the nominal diameter is DN ≥ 350, mount the sensor on a foundation of adequate load-bearing 

strength.

" Caution! 

Risk of damage.

Do not support the weight of the sensor on the metal casing: the casing would buckle and damage 

the internal magnetic coils.

A0003209

Fig. 14: Correct support for large nominal diameters (DN ≥ 350)

3.2.6 Adapters

Suitable adapters to DIN EN 545 (double-flange reducers) can be used to install the sensor in larger-

diameter pipes. 

The resultant increase in the rate of flow improves measuring accuracy with very slow-moving 

fluids. The nomogram shown here can be used to calculate the pressure loss caused by reducers and 

expanders.

! Note! 

The nomogram only applies to liquids of viscosity similar to water.

1. Calculate the ratio of the diameters d/D.

2. From the nomogram read off the pressure loss as a function of flow velocity (downstream from 

the reduction) and the d/D ratio.

A0011907

Fig. 15: Pressure loss due to adapters

100

10

0.5d / D

[mbar]

0.6 0.7 0.8 0.9

1 m/s

2 m/s

3 m/s

4 m/s

5 m/s

6 m/s

7 m/s

8 m/s

1

Dd

max. 8°
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3.2.7 Nominal diameter and flow rate

The diameter of the pipe and the flow rate determine the nominal diameter of the sensor. The 

optimum velocity of flow is between 2 and 3 m/s (6.5 to 9.8 ft/s)

The velocity of flow (v), moreover, has to be matched to the physical properties of the fluid:

• v < 2 m/s (v < 6.5 ft/s): for abrasive fluids

• v > 2 m/s (v > 6.5 ft/s): for fluids producing buildup

! Note! 

Flow velocity can be increased, if necessary, by reducing the nominal diameter of the sensor

(→ ä 17).

Recommended flow (SI units)

Nominal 

diameter

Promag D Promag L Promag W Promag P Promag H

[mm] Min./max. full scale value (v ≈ 0.3 or 10 m/s) in [dm³/min]

2 – – – – 0.06 to 1.8

4 – – – – 0.25 to 7

8 – – – – 1 to 30

15 – – – 4 to 100 4 to 100

25 9 to 300 – 9 to 300 9 to 300 9 to 300

32 – – 15 to 500 15 to 500 –

40 25 to 700 – 25 to 700 25 to 700 25 to 700

50 35 to 1100 35 to 1100 35 to 1100 35 to 1100 35 to 1100

65 60 to 2000 60 to 2000 60 to 2000 60 to 2000 60 to 2000

80 90 to 3000 90 to 3000 90 to 3000 90 to 3000 90 to 3000

100 145 to 4700 145 to 4700 145 to 4700 145 to 4700 145 to 4700

125 – 220 to 7500 220 to 7500 220 to 7500 –

[mm] Min./max. full scale value (v ≈ 0.3 or 10 m/s) in [m³/h]

150 – 20 to 600 20 to 600 20 to 600 –

200 – 35 to 1100 35 to 1100 35 to 1100 –

250 – 55 to 1700 55 to 1700 55 to 1700 –

300 – 80 to 2400 80 to 2400 80 to 2400 –

350 – – 110 to 3300 110 to 3300 –

375 – – 140 to 4200 – –

400 – – 140 to 4200 140 to 4200 –

450 – – 180 to 5400 180 to 5400 –

500 – – 220 to 6600 220 to 6600 –

600 – – 310 to 9600 310 to 9600 –

700 – – 420 to 13500 – –

800 – – 550 to 18000 – –

900 – – 690 to 22500 – –

1000 – – 850 to 28000 – –

1200 – – 1250 to 40000 – –

1400 – – 1700 to 55000 – –

1600 – – 2200 to 70000 – –

1800 – – 2800 to 90000 – –

2000 – – 3400 to 110000 – –
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Recommended flow (US units)

Nominal diameter Promag D Promag L Promag W Promag P Promag H

[inch] Min./max. full scale value (v ≈ 0.3 or 10 m/s) in [gal/min]

1 1/12" – – – – 0.015 to 0.5

5/32" – – – – 0.07 to 2

5/16" – – – – 0.25 to 8

1/2" – – – 1.0 to 27 1.0 to 27

1" 2.5 to 80 – 2.5 to 80 2.5 to 80 2.5 to 80

1 1/4" – – 4 to 130 4 to 130 –

1 1/2" 7 to 190 7 to 190 7 to 190 7 to 190 7 to 190

2" 10 to 300 10 to 300 10 to 300 10 to 300 10 to 300

2 1/2" 16 to 500 16 to 500 16 to 500 16 to 500 16 to 500

3" 24 to 800 24 to 800 24 to 800 24 to 800 24 to 800

4" 40 to 1250 40 to 1250 40 to 1250 40 to 1250 40 to 1250

5" – 60 to 1950 60 to 1950 60 to 1950 –

6" – 90 to 2650 90 to 2650 90 to 2650 –

8" – 155 to 4850 155 to 4850 155 to 4850 –

10" – 250 to 7500 250 to 7500 250 to 7500 –

12" – 350 to 10600 350 to 10600 350 to 10600 –

14" – – 500 to 15000 500 to 15000 –

15" – – 600 to 19000 – –

16" – – 600 to 19000 600 to 19000 –

18" – – 800 to 24000 800 to 24000 –

20" – – 1000 to 30000 1000 to 30000 –

24" – – 1400 to 44000 1400 to 44000 –

28" – – 1900 to 60000 – –

30" – – 2150 to 67000 – –

32" – – 2450 to 80000 – –

36" – – 3100 to 100000 – –

40" – – 3800 to 125000 – –

42" – – 4200 to 135000 – –

48" – – 5500 to 175000 – –

[inch] Min./max. full scale value (v ≈ 0.3 or 10 m/s) in [Mgal/d]

54" – – 9 to 300 – –

60" – – 12 to 380 – –

66" – – 14 to 500 – –

72" – – 16 to 570 – –

78" – – 18 to 650 – –
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3.2.8 Length of connecting cable

In order to ensure measuring accuracy, comply with the following instructions when installing the 

remote version:

• Fix cable run or lay in armored conduit. Cable movements can falsify the measuring signal 

especially in the case of low fluid conductivities.

• Route the cable well clear of electrical machines and switching elements.

• Ensure potential equalization between sensor and transmitter, if necessary.

• The permitted connecting cable length Lmax is determined by the fluid conductivity (→ å 16). 

A minimum conductivity of 20 S/cm is required for measuring demineralized water. Most 

liquids can be measured as of a minimum conductivity of 5 S/cm.

• The maximum connecting cable length is 10 m (32.8 ft) when empty pipe detection 

(EPD → ä 74) is switched on.

A0010734

Fig. 16: Permissible cable length for the remote version

Area shaded gray = permitted range

Lmax = connecting cable length in [m]

Fluid conductivity in [ S/cm]

200

100

5

10 100 200

L max

[m][m]

[μS/cm]

L max
[ft]

200 6000 400
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3.3 Installation instructions

3.3.1 Installing the Promag D sensor

The sensor is installed between the pipe flanges with a mounting kit. The device is centered using 

recesses on the sensor (→ ä 22).

! Note! 

A mounting kit consisting of mounting bolts, seals, nuts and washers can be ordered separately 

(→ ä 77). Centering sleeves are provided with the device if they are required for the installation.

" Caution! 

When installing the transmitter in the pipe, observe the necessary torques (→ ä 23).

a0010776

Fig. 17: Mounting the sensor

1 Nut

2 Washer

3 Mounting bolt

4 Centering sleeve

5 Seal

Seals

When installing the sensor, make sure that the seals used do not project into the pipe cross-section.

" Caution! 

Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 

electrically conductive layer could form on the inside of the measuring tube and short-circuit the 

measuring signal.

! Note! 

Use seals with a hardness rating of 70° Shore.

5
1

2
3

4
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Arrangement of the mounting bolts and centering sleeves

The device is centered using recesses on the sensor. The arrangement of the mounting bolts and the 

use of the centering sleeves supplied depend on the nominal diameter, the flange standard und the 

pitch circle diameter.

Process connection

EN (DIN) ANSI JIS

DN 25 to 40 

(DN 1" to 1 ½")

A0010896 A0010824 A0010896

DN 50

(DN 2")

A0010897 A0010825 A0010825

DN 65

A0012170

–––––––––––––––––

A0012171

DN 80

(DN 3")

A0010898 A0010827 A0010826

DN 100

(DN 4")

A0012168 A0012168 A0012169

1 = Mounting bolts with centering sleeves

2 = EN (DIN) flanges: 4-hole → with centering sleeves

3 = EN (DIN) flanges: 8-hole → without centering sleeves

1

1

1

1

1

1

1

1

1

1

1

1
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2 2

33

33

3

3

3

3

1

1

1

1

1

1

1

1

1 1

1

1

1 1

1

1

1 1

1

1

1 1
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Screw tightening torques (Promag D)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

The tightening torques apply to situations where an EPDM soft material flat seal (e.g. 70 Shore) is 

used. 

Tightening torques, mounting bolts and centering sleeves for EN (DIN) PN 16

Tightening torques, mounting bolts and centering sleeves for JIS 10 K

Tightening torques, mounting bolts and centering sleeves for ANSI Class 150

Nominal 

diameter
Mounting bolts

Centering sleeve 

length

Tightening torque [Nm]

with a process flange with a

[mm] [mm] [mm] smooth seal face raised face

25 4 × M12 × 145 54 19 19

40 4 × M16 × 170 68 33 33

50 4 × M16 × 185 82 41 41

651) 4 × M16 × 200 92 44 44

652) 8 × M16 × 200 – 3) 29 29

80 8 × M16 × 225 116 36 36

100 8 × M16 × 260 147 40 40

1) EN (DIN) flanges: 4-hole → with centering sleeves
2) EN (DIN) flanges: 8-hole → without centering sleeves
3) A centering sleeve is not required. The device is centered directly via the sensor housing.

Nominal 

diameter
Mounting bolts

Centering sleeve 

length

Tightening torque [Nm]

with a process flange with a

[mm] [mm] [mm] smooth seal face raised face

25 4 × M16 × 170 54 24 24

40 4 × M16 × 170 68 32 25

50 4 × M16 × 185 – * 38 30

65 4 × M16 × 200 – * 42 42

80 8 × M16 × 225 – * 36 28

100 8 × M16 × 260 – * 39 37

* A centering sleeve is not required. The device is centered directly via the sensor housing.

Nominal 

diameter
Mounting bolts

Centering sleeve 

length

Tightening torque [lbf · ft]

with a process flange with a

[inch] [inch] [inch] smooth seal face raised face

1" 4 × UNC 1/2" × 5.70" – * 14 7

1 ½" 4 × UNC 1/2" × 6.50" – * 21 14

2" 4 × UNC 5/8" × 7.50" – * 30 27

3" 4 × UNC 5/8" × 9.25" – * 31 31

4" 8 × UNC 5/8" × 10,4" 5,79 28 28

* A centering sleeve is not required. The device is centered directly via the sensor housing.
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3.3.2 Installing the Promag L sensor

" Caution! 

• The protective covers mounted on the two sensor flanges are used to hold the lap joint flanges in 

place and to protect the PTFE liner during transportation. Consequently, do not remove these 

covers until immediately before the sensor is installed in the pipe.

• The covers must remain in place while the device is in storage.

• Make sure that the lining is not damaged or removed from the flanges.

! Note! 

Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer.

The sensor is designed for installation between the two piping flanges.

• Observe in any case the necessary screw tightening torques on → ä 25

• If grounding disks are used, follow the mounting instructions which will be enclosed with the 

shipment

• To comply with the device specification, a concentrical installation in the measuring section is 

required

a0004296

Fig. 18: Installing the Promag L sensor

Seals

Comply with the following instructions when installing seals:

• No seals are required.

• For DIN flanges, use only seals according to EN 1514-1.

• Make sure that the seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit!

Do not use electrically conductive sealing compounds such as graphite! An electrically conductive 

layer could form on the inside of the measuring tube and short-circuit the measuring signal.

Ground cable

• If necessary, special ground cables for potential equalization can be ordered as an accessory 

(→ ä 77).

• Information on potential equalization and detailed mounting instructions for the use of ground 

cables can be found on → ä 55.
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Screw tightening torques (Promag L)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

Promag L tightening torques for EN (DIN)

Promag L tightening torques for ANSI

Nominal diameter EN (DIN) Max. tightening torque

Polyurethan PTFE

[mm] Pressure rating [bar] Threaded fasteners [Nm] [Nm]

50 PN 10/16 4 × M 16 15 40

65* PN 10/16 8 × M 16 10 22

80 PN 10/16 8 × M 16 15 30

100 PN 10/16 8 × M 16 20 42

125 PN 10/16 8 × M 16 30 55

150 PN 10/16 8 × M 20 50 90

200 PN 10 8 × M 20 65 130

250 PN 10 12 × M 20 50 90

300 PN 10 12 × M 20 55 100

* Designed acc. to EN 1092-1 (not to DIN 2501)

Nominal diameter ANSI Max. tightening torque

Pressure rating Threaded 

fasteners

Polyurethane PTFE

[mm] [inch]  [lbs] [Nm] [lbf · ft] [Nm] [lbf · ft]

50 2" Class 150 4 × 5/8" 15 11 40 29

80 3" Class 150 4 × 5/8" 25 18 65 48

100 4" Class 150 8 × 5/8" 20 15 44 32

150 6" Class 150 8 × ¾" 45 33 90 66

200 8" Class 150 8 × ¾" 65 48 125 92

250 10" Class 150 12 × 7/8" 55 41 100 74

300 12" Class 150 12 × 7/8" 68 56 115 85
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3.3.3 Installing the Promag W sensor

! Note! 

Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer.

The sensor is designed for installation between the two piping flanges.

• Observe in any case the necessary screw tightening torques on → ä 26

• If grounding disks are used, follow the mounting instructions which will be enclosed with the 

shipment

a0004296

Fig. 19: Installing the Promag W sensor

Seals

Comply with the following instructions when installing seals:

• Hard rubber lining → additional seals are always necessary.

• Polyurethane lining → no seals are required.

• For DIN flanges, use only seals according to EN 1514-1.

• Make sure that the seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit!

Do not use electrically conductive sealing compounds such as graphite! An electrically conductive 

layer could form on the inside of the measuring tube and short-circuit the measuring signal.

Ground cable

• If necessary, special ground cables for potential equalization can be ordered as an accessory 

(→ ä 77).

• Information on potential equalization and detailed mounting instructions for the use of ground 

cables can be found on → ä 55

Screw tightening torques (Promag W)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.
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Tightening torques for:

• EN (DIN)→ ä 27

• JIS→ ä 29

• ANSI→ ä 28

• AWWA → ä 29

• AS 2129 → ä 30

• AS 4087 → ä 30

Promag W tightening torques for EN (DIN)

Nominal diameter EN (DIN) Threaded 

fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] Hard rubber Polyurethane

25 PN 40 4 × M 12 - 15

32 PN 40 4 × M 16 - 24

40 PN 40 4 × M 16 - 31

50 PN 40 4 × M 16 - 40

65* PN 16 8 × M 16 32 27

65 PN 40 8 × M 16 32 27

80 PN 16 8 × M 16 40 34

80 PN 40 8 × M 16 40 34

100 PN 16 8 × M 16 43 36

100 PN 40 8 × M 20 59 50

125 PN 16 8 × M 16 56 48

125 PN 40 8 × M 24 83 71

150 PN 16 8 × M 20 74 63

150 PN 40 8 × M 24 104 88

200 PN 10 8 × M 20 106 91

200 PN 16 12 × M 20 70 61

200 PN 25 12 × M 24 104 92

250 PN 10 12 × M 20 82 71

250 PN 16 12 × M 24 98 85

250 PN 25 12 × M 27 150 134

300 PN 10 12 × M 20 94 81

300 PN 16 12 × M 24 134 118

300 PN 25 16 × M 27 153 138

350 PN 6 12 × M 20 111 120

350 PN 10 16 × M 20 112 118

350 PN 16 16 × M 24 152 165

350 PN 25 16 × M 30 227 252

400 PN 6 16 × M 20 90 98

400 PN 10 16 × M 24 151 167

400 PN 16 16 × M 27 193 215

400 PN 25 16 × M 33 289 326

450 PN 6 16 × M 20 112 126

450 PN 10 20 × M 24 153 133

450 PN 16 20 × M 27 198 196

450 PN 25 20 × M 33 256 253

500 PN 6 20 × M 20 119 123

500 PN 10 20 × M 24 155 171

500 PN 16 20 × M 30 275 300

500 PN 25 20 × M 33 317 360

600 PN 6 20 × M 24 139 147

600 PN 10 20 × M 27 206 219

600 * PN 16 20 × M 33 415 443

600 PN 25 20 × M 36 431 516

700 PN 6 24 × M 24 148 139

700 PN 10 24 × M 27 246 246

700 PN 16 24 × M 33 278 318
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Promag W tightening torques for ANSI

700 PN 25 24 × M 39 449 507

800 PN 6 24 × M 27 206 182

800 PN 10 24 × M 30 331 316

800 PN 16 24 × M 36 369 385

800 PN 25 24 × M 45 664 721

900 PN 6 24 × M 27 230 637

900 PN 10 28 × M 30 316 307

900 PN 16 28 × M 36 353 398

900 PN 25 28 × M 45 690 716

1000 PN 6 28 × M 27 218 208

1000 PN 10 28 × M 33 402 405

1000 PN 16 28 × M 39 502 518

1000 PN 25 28 × M 52 970 971

1200 PN 6 32 × M 30 319 299

1200 PN 10 32 × M 36 564 568

1200 PN 16 32 × M 45 701 753

1400 PN 6 36 × M 33 430 398

1400 PN 10 36 × M 39 654 618

1400 PN 16 36 × M 45 729 762

1600 PN 6 40 × M 33 440 417

1600 PN 10 40 × M 45 946 893

1600 PN 16 40 × M 52 1007 1100

1800 PN 6 44 × M 36 547 521

1800 PN 10 44 × M 45 961 895

1800 PN 16 44 × M 52 1108 1003

2000 PN 6 48 × M 39 629 605

2000 PN 10 48 × M 45 1047 1092

2000 PN 16 48 × M 56 1324 1261

* Designed acc. to EN 1092-1 (not to DIN 2501)

Nominal 

diameter

ANSI Max. tightening torque

Pressure rating 

[lbs]

Threaded 

fasteners

Hard rubber Polyurethane

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

25 1" Class 150 4 × ½" - - 7 5

25 1" Class 300 4 × 5/8" - - 8 6

40 1 ½" Class 150 4 × ½" - - 10 7

40 1 ½" Class 300 4 × ¾" - - 15 11

50 2" Class 150 4 × 5/8" - - 22 16

50 2" Class 300 8 × 5/8" - - 11 8

80 3" Class 150 4 × 5/8" 60 44 43 32

80 3" Class 300 8 × ¾" 38 28 26 19

100 4" Class 150 8 × 5/8" 42 31 31 23

100 4" Class 300 8 × ¾" 58 43 40 30

150 6" Class 150 8 × ¾" 79 58 59 44

150 6" Class 300 12 × ¾" 70 52 51 38

200 8" Class 150 8 × ¾" 107 79 80 59

250 10" Class 150 12 × 7/8" 101 74 75 55

300 12" Class 150 12 × 7/8" 133 98 103 76

350 14" Class 150 12 × 1" 135 100 158 117

400 16" Class 150 16 × 1" 128 94 150 111

450 18" Class 150 16 × 1 1/8" 204 150 234 173

500 20" Class 150 20 × 1 1/8" 183 135 217 160

600 24" Class 150 20 × 1 ¼" 268 198 307 226

Nominal diameter EN (DIN) Threaded 

fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] Hard rubber Polyurethane
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Promag W tightening torques for JIS

Promag W tightening torques for AWWA

Nominal diameter JIS Threaded 

fasteners

Max. tightening torque [Nm]

[mm] Pressure rating Hard rubber Polyurethane

25 10K 4 × M 16 - 19

25 20K 4 × M 16 - 19

32 10K 4 × M 16 - 22

32 20K 4 × M 16 - 22

40 10K 4 × M 16 - 24

40 20K 4 × M 16 - 24

50 10K 4 × M 16 - 33

50 20K 8 × M 16 - 17

65 10K 4 × M 16 55 45

65 20K 8 × M 16 28 23

80 10K 8 × M 16 29 23

80 20K 8 × M 20 42 35

100 10K 8 × M 16 35 29

100 20K 8 × M 20 56 48

125 10K 8 × M 20 60 51

125 20K 8 × M 22 91 79

150 10K 8 × M 20 75 63

150 20K 12 × M 22 81 72

200 10K 12 × M 20 61 52

200 20K 12 × M 22 91 80

250 10K 12 × M 22 100 87

250 20K 12 × M 24 159 144

300 10K 16 × M 22 74 63

300 20K 16 × M 24 138 124

Nominal diameter AWWA Max. tightening torque

Pressure 

rating

Threaded 

fasteners

Hard rubber Polyurethane

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

700 28" Class D 28 × 1 ¼" 247 182 292 215

750 30" Class D 28 × 1 ¼" 287 212 302 223

800 32" Class D 28 × 1 ½" 394 291 422 311

900 36" Class D 32 × 1 ½" 419 309 430 317

1000 40" Class D 36 × 1 ½" 420 310 477 352

1050 42" Class D 36 × 1 ½" 528 389 518 382

1200 48" Class D 44 × 1 ½" 552 407 531 392

1350 54" Class D 44 × 1 ¾" 730 538 633 467

1500 60" Class D 52 × 1 ¾" 758 559 832 614

1650 66" Class D 52 × 1 ¾" 946 698 955 704

1800 72" Class D 60 × 1 ¾" 975 719 1087 802

2000 78" Class D 64 × 2" 853 629 786 580
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Promag W tightening torques for AS 2129

Promag W tightening torques for AS 4087

Nominal diameter

[mm]

AS 2129

Pressure rating

Threaded 

fasteners

Max. tightening torque [Nm]

Hard rubber

80 Table E 4 × M 16 49

100 Table E 8 × M 16 38

150 Table E 8 × M 20 64

200 Table E 8 × M 20 96

250 Table E 12 × M 20 98

300 Table E 12 × M 24 123

350 Table E 12 × M 24 203

400 Table E 12 × M 24 226

450 Table E 16 × M 24 226

500 Table E 16 × M 24 271

600 Table E 16 × M 30 439

700 Table E 20 × M 30 355

750 Table E 20 × M 30 559

800 Table E 20 × M 30 631

900 Table E 24 × M 30 627

1000 Table E 24 × M 30 634

1200 Table E 32 × M 30 727

Nominal diameter

[mm]

AS 4087

Pressure rating

Threaded 

fasteners

Max. tightening torque [Nm]

Hard rubber

80 PN 16 4 × M 16 49

100 PN 16 4 × M 16 76

150 PN 16 8 × M 20 52

200 PN 16 8 × M 20 77

250 PN 16 8 × M 20 147

300 PN 16 12 × M 24 103

350 PN 16 12 × M 24 203

375 PN 16 12 × M 24 137

400 PN 16 12 × M 24 226

450 PN 16 12 × M 24 301

500 PN 16 16 × M 24 271

600 PN 16 16 × M 27 393

700 PN 16 20 × M 27 330

750 PN 16 20 × M 30 529

800 PN 16 20 × M 33 631

900 PN 16 24 × M 33 627

1000 PN 16 24 × M 33 595

1200 PN 16 32 × M 33 703
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3.3.4 Installing the Promag P sensor

" Caution! 

• The protective covers mounted on the two sensor flanges guard the PTFE, which is turned over 

the flanges. Consequently, do not remove these covers until immediately before the sensor is 

installed in the pipe.

• The covers must remain in place while the device is in storage.

• Make sure that the lining is not damaged or removed from the flanges.

! Note! 

Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer.

The sensor is designed for installation between the two piping flanges.

• Observe in any case the necessary screw tightening torques on → ä 32

• If grounding disks are used, follow the mounting instructions which will be enclosed with the 

shipment

a0004296

Fig. 20: Installing the Promag P sensor

Seals

Comply with the following instructions when installing seals:

• PFA or PTFE lining → No seals are required!

• For DIN flanges, use only seals according to EN 1514-1.

• Make sure that the seals do not protrude into the piping cross-section.

" Caution! 

Risk of short circuit! Do not use electrically conductive sealing compounds such as graphite! An 

electrically conductive layer could form on the inside of the measuring tube and short-circuit the 

measuring signal.

Ground cable

• If necessary, special ground cables for potential equalization can be ordered as an accessory 

(→ ä 77).

• Information on potential equalization and detailed mounting instructions for the use of ground 

cables can be found on → ä 55
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Installing the high-temperature version (with PFA lining)

The high-temperature version has a housing support for the thermal separation of sensor and 

transmitter. The high-temperature version is always used for applications

in which high ambient temperatures are encountered in conjunction with high fluid 

temperatures. The high-temperature version is obligatory if the fluid temperature exceeds +150 °C.

! Note! 

You will find information on permissible temperature ranges on → ä 102

Insulation

Pipes generally have to be insulated if they carry very hot fluids, in order to avoid energy losses and 

to prevent accidental contact with pipes at temperatures that could cause injury. Guidelines 

regulating the insulation of pipes have to be taken into account.

" Caution! 

Risk of measuring electronics overheating. The housing support dissipates heat and its entire surface 

area must remain uncovered. Make sure that the sensor insulation does not extend past the top of 

the two sensor shells.

A0004300

Fig. 21: Promag P (high-temperature version): Insulating the pipe

Tightening torques for threaded fasteners (Promag P)

Please note the following:

• The tightening torques listed below are for lubricated threads only. 

• Always tighten the screws uniformly and in diagonally opposite sequence.

• Overtightening the screws will deform the sealing faces or damage the seals.

• The tightening torques listed below apply only to pipes not subjected to tensile stress.

Tightening torques for:

• EN (DIN) → ä 33

• ANSI → ä 34

• JIS → ä 34

• AS 2129 → ä 35

• AS 4087 → ä 35

Esc

E- +

max.
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Promag P tightening torques for EN (DIN)

Nominal diameter EN (DIN) Threaded 

fasteners

Max. tightening torque [Nm]

[mm] Pressure rating [bar] PTFE PFA

15 PN 40 4 × M 12 11 –

25 PN 40 4 × M 12 26 20

32 PN 40 4 × M 16 41 35

40 PN 40 4 × M 16 52 47

50 PN 40 4 × M 16 65 59

65 * PN 16 8 × M 16 43 40

65 PN 40 8 × M 16 43 40

80 PN 16 8 × M 16 53 48

80 PN 40 8 × M 16 53 48

100 PN 16 8 × M 16 57 51

100 PN 40 8 × M 20 78 70

125 PN 16 8 × M 16 75 67

125 PN 40 8 × M 24 111 99

150 PN 16 8 × M 20 99 85

150 PN 40 8 × M 24 136 120

200 PN 10 8 × M 20 141 101

200 PN 16 12 × M 20 94 67

200 PN 25 12 × M 24 138 105

250 PN 10 12 × M 20 110 –

250 PN 16 12 × M 24 131 –

250 PN 25 12 × M 27 200 –

300 PN 10 12 × M 20 125 –

300 PN 16 12 × M 24 179 –

300 PN 25 16 × M 27 204 –

350 PN 10 16 × M 20 188 –

350 PN 16 16 × M 24 254 –

350 PN 25 16 × M 30 380 –

400 PN 10 16 × M 24 260 –

400 PN 16 16 × M 27 330 –

400 PN 25 16 × M 33 488 –

450 PN 10 20 × M 24 235 –

450 PN 16 20 × M 27 300 –

450 PN 25 20 × M 33 385 –

500 PN 10 20 × M 24 265 –

500 PN 16 20 × M 30 448 –

500 PN 25 20 × M 33 533 –

600 PN 10 20 × M 27 345 –

600 * PN 16 20 × M 33 658 –

600 PN 25 20 × M 36 731 –

* Designed acc. to EN 1092-1 (not to DIN 2501)
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Promag P tightening torques for ANSI

Promag P tightening torques for JIS

Nominal diameter ANSI Max. tightening torque

Pressure rating 

[lbs]

Threaded 

fasteners

PTFE PFA

[mm] [inch] [Nm] [lbf · ft] [Nm] [lbf · ft]

15 ½" Class 150 4 × ½" 6 4 – –

15 ½" Class 300 4 × ½" 6 4 – –

25 1" Class 150 4 × ½" 11 8 10 7

25 1" Class 300 4 × 5/8" 14 10 12 9

40 1 ½" Class 150 4 × ½" 24 18 21 15

40 1 ½" Class 300 4 × ¾" 34 25 31 23

50 2" Class 150 4 × 5/8" 47 35 44 32

50 2" Class 300 8 × 5/8" 23 17 22 16

80 3" Class 150 4 × 5/8" 79 58 67 49

80 3" Class 300 8 × ¾" 47 35 42 31

100 4" Class 150 8 × 5/8" 56 41 50 37

100 4" Class 300 8 × ¾" 67 49 59 44

150 6" Class 150 8 × ¾" 106 78 86 63

150 6" Class 300 12 × ¾" 73 54 67 49

200 8" Class 150 8 × ¾" 143 105 109 80

250 10" Class 150 12 × 7/8" 135 100 – –

300 12" Class 150 12 × 7/8" 178 131 – –

350 14" Class 150 12 × 1" 260 192 – –

400 16" Class 150 16 × 1" 246 181 – –

450 18" Class 150 16 × 1 1/8" 371 274 – –

500 20" Class 150 20 × 1 1/8" 341 252 – –

600 24" Class 150 20 × 1 ¼" 477 352 – –

Nominal diameter JIS Max. tightening torque [Nm]

[mm] Pressure rating Threaded fasteners PTFE PFA

25 10K 4 × M 16 32 27

25 20K 4 × M 16 32 27

32 10K 4 × M 16 38 –

32 20K 4 × M 16 38 –

40 10K 4 × M 16 41 37

40 20K 4 × M 16 41 37

50 10K 4 × M 16 54 46

50 20K 8 × M 16 27 23

65 10K 4 × M 16 74 63

65 20K 8 × M 16 37 31

80 10K 8 × M 16 38 32

80 20K 8 × M 20 57 46

100 10K 8 × M 16 47 38

100 20K 8 × M 20 75 58

125 10K 8 × M 20 80 66

125 20K 8 × M 22 121 103

150 10K 8 × M 20 99 81

150 20K 12 × M 22 108 72

200 10K 12 × M 20 82 54

200 20K 12 × M 22 121 88

250 10K 12 × M 22 133 –

250 20K 12 × M 24 212 –

300 10K 16 × M 22 99 –

300 20K 16 × M 24 183 –
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Promag P tightening torques for AS 2129

Promag P tightening torques for AS 4087

Nominal diameter

[mm]

AS 2129

Pressure rating

Threaded 

fasteners

Max. tightening torque [Nm]

PTFE

25 Table E 4 × M 12 21

50 Table E 4 × M 16 42

Nominal diameter

[mm]

AS 4087

Pressure rating

Threaded

fasteners

Max. tightening torque [Nm]

PTFE

50 PN 16 4 × M 16 42
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3.3.5 Installing the Promag H sensor

The sensor is supplied to order, with or without pre-installed process connections. Pre-installed 

process connections are secured to the sensor with 4 or 6 hex-head threaded fasteners.

" Caution! 

The sensor might require support or additional attachments, depending on the application and the 

length of the piping run. When plastic process connections are used, the sensor must be additionally 

supported mechanically. A wall-mounting kit can be ordered separately from Endress+Hauser as an 

accessory (→ ä 77).

a0004296

Abb. 22: Promag H process connections (DN 2…25 / DN 40…100, 1/12"…1" / DN 1½"…4")

A = DN 2…25, 1/12"…1"/ process connections with O-ring

– welding flanges (DIN EN ISO 1127, ODT / SMS),

– flange (EN (DIN), ANSI, JIS ), flange PVDF (EN (DIN), ANSI, JIS )

– external and internal thread, hose connection, PVC adhesive fitting

B = DN 2…25, 1/12"…1"/ process connections with aseptic gasket vseal

– weld nipples (DIN 11850, ODT/SMS)

– Clamp (ISO 2852, DIN 32676, L14 AM7)

– coupling (DIN 11851, DIN 11864-1, SMS 1145)

– flange DIN 11864-2

C = DN 40…100, 1½…4"/ process connections with aseptic gasket seal

– weld nipples (DIN 11850, ODT/SMS)

– Clamp (ISO 2852, DIN 32676, L14 AM7)

– coupling (DIN 11851, DIN 11864-1, ISO 2853, SMS 1145)

– flange DIN 11864-2

Seals

When installing the process connections, make sure that the seals are clean and correctly centered.

" Caution! 

• With metal process connections, you must fully tighten the screws. The process connection forms 

a metallic connection with the sensor, which ensures a defined compression of the seal.

• With plastic process connections, note the max. torques for lubricated threads (7 Nm / 5.2 lbf ft). 

With plastic flanges, always use seals between connection and counter flange.

• The seals must be replaced periodically, depending on the application, particularly in the case of 

gasket seals (aseptic version)!

The period between changes depends on the frequency of cleaning cycles, the cleaning 

temperature and the fluid temperature. Replacement seals can be ordered as accessories → ä 77.

A

B

C
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Usage and assembly of ground rings (DN 2 to 25, 1/12" to 1")

In case the process connections are made of plastic (e.g. flanges or adhesive fittings), the potential 

between the sensor and the fluid must be equalized using additional ground rings. 

If the ground rings are not installed this can affect the accuracy of the measurements or cause the 

destruction of the sensor through the electrochemical erosion of the electrodes.

" Caution! 

• Depending on the option ordered, plastic disks may be installed at the process connections instead 

of ground rings. These plastic disks serve only as spacers and have no potential equalization 

function. In addition, they provide a sealing function at the interface between the sensor and 

process connection. For this reason, with process connections without ground rings, these plastic 

disks/seals must not be removed, or must always be installed.

• Ground rings can be ordered separately from Endress+Hauser as accessories (→ ä 77). When 

placing the order, make certain that the ground ring is compatible with the material used for the 

electrodes. Otherwise, there is a risk that the electrodes may be destroyed by electrochemical 

corrosion! Information about the materials can be found on → ä 112.

• Ground rings, including the seals, are mounted within the process connections. 

Therefore, the fitting length is not affected.

1. Loosen the four or six hexagonal headed bolts (1) and remove the process connection from the 

sensor (4).

2. Remove the plastic disk (3), including the two O-ring seals (2).

3. Place one seal (2) in the groove of the process connection.

4. Place the metal ground ring (3) on the process connection.

5. Now place the second seal (2) in the groove of the ground ring.

6. Finally, mount the process connection on the sensor again. 

With plastic process connections, note the max. torques for lubricated threads 

(7 Nm / 5.2 lbf ft).

a0002651

Fig. 23: Installing ground rings with Promag H (DN 2 to 25, 1/12" to 1")

1 = Hexagonal-headed bolt (process connection)

2 = O-ring seals

3 = Ground ring or plastic disk (spacer)

4 = Sensor

1

3 2 42
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Welding the transmitter into the piping (weld nipples)

" Caution! 

Risk of destroying the measuring electronics. Make sure that the welding machine is not grounded 

via the sensor or the transmitter.

1. Tack-weld the sensor into the pipe. A suitable welding jig can be ordered separately as an 

accessory (→ ä 77).

2. Loosen the screws on the process connection flange and remove the sensor, complete with the 

seal, from the pipe.

3. Weld the process connection to the pipe.

4. Reinstall the sensor in the pipe. Make sure that everything is clean and that the seal is correctly 

seated.

! Note! 

• If thin-walled foodstuffs pipes are not welded correctly, the heat could damage the installed seal. 

It is therefore advisable to remove the sensor and the seal prior to welding.

• The pipe has to be spread approximately 8 mm to permit disassembly.

Cleaning with pigs

If pigs are used for cleaning, it is essential to take the inside diameters of the measuring tube and 

process connection into account. All the dimensions and lengths of the sensor and transmitter are 

provided in the separate documentation "Technical Documentation" → ä 116.
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3.3.6 Turning the transmitter housing

Turning the aluminum field housing

# Warning! 

The turning mechanism in devices with Ex d/de or FM/CSA Cl. I Div. 1 classification is not the 

same as that described here. The procedure for turning these housings is described in the Ex-specific 

documentation.

1. Loosen the two securing screws.

2. Turn the bayonet catch as far as it will go.

3. Carefully lift the transmitter housing:

– Promag D: approx. 10 mm (0.39 inch) above the securing screws

– Promag L, W, P, H: to the stop

4. Turn the transmitter housing to the desired position:

– Promag D: max. 180° clockwise or max. 180° counterclockwise

– Promag L, W, P, H: max. 280° clockwise or max. 20° counterclockwise

5. Lower the housing into position and re-engage the bayonet catch.

6. Retighten the two securing screws.

a0004302

Fig. 24: Turning the transmitter housing (aluminum field housing)

Turning the stainless-steel field housing

1. Loosen the two securing screws.

2. Carefully lift the transmitter housing as far as it will go.

3. Turn the transmitter housing to the desired position (max. 2 × 90° in either direction).

4. Lower the housing into position.

5. Retighten the two securing screws.

a0004303

Fig. 25: Turning the transmitter housing (stainless-steel field housing)
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3.3.7 Turning the onsite display

1. Unscrew the cover of the electronics compartment from the transmitter housing.

2. Press the side latches on the display module and remove it from the electronics compartment 

cover plate.

3. Turn the display to the desired position (max. 4 × 45° in both directions) and reset it onto the 

cover plate of the electronics compartment.

4. Screw the cover of the electronics compartment firmly back onto the transmitter housing.

a0003236

Fig. 26: Turning the local display (field housing)

4 x 45°



Promag 50 Installation

Endress+Hauser 41

3.3.8 Installing the wall-mount housing

There are various ways of installing the wall-mount transmitter housing:

• Direct wall mounting

• Installation in control panel (with separate mounting kit, accessories) → ä 42

• Pipe mounting (with separate mounting kit, accessories) → ä 42

" Caution! 

• Make sure that the ambient temperature does not exceed the permissible range at the mounting 

location, –20 to +60 °C (–4 to + °140 F), optional –40 to +60 °C (–40 to +140 °F). Install the 

device at a shady location. Avoid direct sunlight.

• Always install the wall-mount housing in such a way that the cable entries are pointing down.

Direct wall mounting

1. Drill the holes as illustrated in the graphic.

2. Remove the cover of the connection compartment (a).

3. Push the two securing screws (b) through the appropriate bores (c) in the housing.

– Securing screws (M6): max. Ø 6.5 mm (0.26")

– Screw head: max. Ø 10.5 mm (0.41")

4. Secure the transmitter housing to the wall as indicated.

5. Screw the cover of the connection compartment (a) firmly onto the housing.

a0001130-ae

Fig. 27: Mounted directly on the wall 
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b
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Panel-mounted installation

1. Prepare the opening in the panel as illustrated in the graphic.

2. Slide the housing into the opening in the panel from the front.

3. Screw the fasteners onto the wall-mount housing.

4. Place the threaded rods in the fasteners and screw them down until 

the housing is seated tightly against the panel. Afterwards, tighten the locking nuts. 

Additional support is not necessary.

a0001131

Fig. 28: Panel installation (wall-mount housing)

Pipe mounting

The assembly should be performed by following the instructions in the graphic.

" Caution! 

If the device is mounted to a warm pipe, make certain that the housing temperature does not exceed 

+60 °C (+140 °F), which is the maximum permissible temperature.

a0001132

Fig. 29: Pipe mounting (wall-mount housing)
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3.4 Post-installation check

Perform the following checks after installing the measuring device in the pipe:

Device condition and specifications Notes

Is the device damaged (visual inspection)? -

Does the device correspond to specifications at the measuring point, including 

process temperature and pressure, ambient temperature, minimum fluid 

conductivity, measuring range, etc.?

→ ä 100

Installation Notes

Does the arrow on the sensor nameplate match the actual direction of flow 

through the pipe?

-

Is the position of the measuring electrode plane correct? → ä 15

Is the position of the empty pipe detection electrode correct? → ä 15

Were all screws tightened to the specified torques when the sensor was installed? Promag D → ä 23

Promag L → ä 25

Promag W → ä 26

Promag P → ä 32

Were the correct seals used (type, material, installation)? Promag D → ä 21

Promag L→ ä 24

Promag W → ä 26

Promag P → ä 31

Promag H → ä 36

Are the measuring point number and labeling correct (visual inspection)? -

Process environment / process conditions Notes

Were the inlet and outlet runs respected? Inlet run ≥ 5 × DN

Outlet run ≥ 2 × DN

Is the measuring device protected against moisture and direct sunlight? -

Is the sensor adequately protected against vibration (attachment, support)? Acceleration up to 2 g by 

analogy with IEC 600 68-2-8
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4 Wiring

# Warning! 

When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement to 

these Operating Instructions. 

Please do not hesitate to contact your Endress+Hauser representative if you have any questions.

! Note! 

The device does not have an internal circuit breaker. For this reason, assign the device a switch or 

power-breaker switch capable of disconnecting the power supply line from the mains.

4.1 Connecting the remote version

4.1.1 Connecting Promag D, L, W, P, H 

# Warning! 

• Risk of electric shock! Switch off the power supply before opening the device. Do not install or 

wire the device while it is connected to the power supply. Failure to comply with this precaution 

can result in irreparable damage to the electronics.

• Risk of electric shock! Connect the protective conductor to the ground terminal on the housing 

before the power supply is applied.

" Caution! 

• Only sensors and transmitters with the same serial number can be connected to one another. 

Communication problems can occur if the devices are not connected in this way.

• Risk of damaging the coil driver. Always switch off the power supply before connecting or 

disconnecting the coil cable.

Procedure

1. Transmitter: Remove the cover from the connection compartment (a).

2. Sensor: Remove the cover from the connection housing (b).

3. Feed the signal cable (c) and the coil cable (d) through the appropriate cable entries.

" Caution! 

Route the connecting cables securely (see "Connecting cable length" → ä 44).

4. Terminate the signal and coil current cable as indicated in the table:

Promag D, L, W, P  → Refer to the table → ä 47

Promag H  → Refer to the "Cable termination" table → ä 48

5. Establish the wiring between the sensor and the transmitter. 

The electrical wiring diagram that applies to your device can be found:

• In the corresponding graphic:

→ å 30 (Promag D) → å 31 (Promag L, W, P); → å 32 (Promag H)

• In the cover of the sensor and transmitter

! Note! 

The cable shields of the Promag H sensor are grounded by means of the strain relief terminals 

(see also the "Cable termination" table → ä 48)

" Caution! 

Insulate the shields of cables that are not connected to eliminate the risk of short-circuits with 

neighboring cable shields inside the connection housing.

6. Transmitter: Screw the cover on the connection compartment (a).

7. Sensor: Secure the cover on the connection housing (b).
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Promag D

A0010882

Fig. 30: Connecting the remote version of Promag D

a Wall-mount housing connection compartment

b Cover of the sensor connection housing

c Signal cable

d Coil current cable

n.c. Not connected, insulated cable shields

Wire colors/Terminal No.:

5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow

Promag L, W, P

A0011722

Fig. 31: Connecting the remote version of Promag L, W, P

a Wall-mount housing connection compartment

b Cover of the sensor connection housing

c Signal cable

d Coil current cable

n.c. Not connected, insulated cable shields

Wire colors/Terminal No.:

5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow

E
1

E
2

G
N

D E

S
1

E
1

E
2

S
2

G
N

D
E S

5 7 4 37 42 41

42 416 5 7 8 4 37 36

n.c. n.c.

dc

c d

a

b

E
1

E
2

G
N

D E

S
1

E
1

E
2

S
2

G
N

D
E S

5 7 4 37 42 41

42 416 5 7 8 4 37 36

n.c. n.c.

dc

c d

a

b

n.c.



Wiring Promag 50

46 Endress+Hauser

Promag H

A0011747

Fig. 32: Connecting the remote version of Promag H

a Wall-mount housing connection compartment

b Cover of the sensor connection housing

c Signal cable

d Coil current cable

n.c. Not connected, insulated cable shields

Wire colors/Terminal No.:

5/6 = braun, 7/8 = white, 4 = green, 37/36 = yellow
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Cable termination for the remote version

Promag D / Promag L / Promag W / Promag P

Terminate the signal and coil current cables as shown in the figure below (Detail A).

Ferrules must be provided on the fine-wire cores (Detail B: m = red ferrules, ∅ 1.0 mm; n = white ferrules, ∅ 0.5 mm).

* Stripping only for reinforced cables

" Caution! 

When fitting the connectors, pay attention to the following points:

• Signal cable → Make sure that the ferrules do not touch the wire shield on the sensor side.

Minimum distance = 1 mm (exception "GND" = green cable)

• Coil current cable → Insulate one core of the three-core wire at the level of the core reinforcement; you only require two cores for the connection.

TRANSMITTER

Signal cable Coil current cable

A0002687-ae A0002688-ae

SENSOR

Signal cable Coil current cable

A0002646-AE A0002650-ae

A

B

GND

m

m

m

m

n

n

n

n

80 (3.15)

50 (1.97)17 (0.67)
8 (0.31)

100 (3.94)*mm (inch)

A

B

m

m

m

90 (3.54)*

70 (2.76)

50 (1.97)
10 (0.39)

8 (0.31)

mm (inch)

A

B

m

n

m

n

n

GND

mm (inch)
80 (3.15)

50 (1.97)
8 (0.31)

³1 (0.04)

170 (6.69)*20 (0.79)*

17 (0.67)

B

A

m

m

m

mm (inch)
70 (2.76)

50 (1.97)
10 (0.39)

8 (0.31)

160 (6.30)*20 (0.79)*



Wiring Promag 50

48 Endress+Hauser

Cable termination for the remote version

Promag H

Terminate the signal and coil current cables as shown in the figure below (Detail A).

Ferrules must be provided on the fine-wire cores (Detail B: m = red ferrules, ∅ 1.0 mm; n = white ferrules, ∅ 0.5 mm).

" Caution! 

When fitting the connectors, pay attention to the following points:

• Signal cable → Make sure that the ferrules do not touch the wire shield on the sensor side.

Minimum distance = 1 mm (exception "GND" = green cable).

• Coil current cable → Insulate one core of the three-core wire at the level of the core reinforcement; you only require two cores for the connection.

• On the sensor side, reverse both cable shields approx. 15 mm over the outer jacket. The strain relief ensures an electrical connection with the connection 

housing.

TRANSMITTER

Signal cable Coil current cable

A0002686-ae A0002684-ae

SENSOR

Signal cable Coil current cable

A0002647-ae A0002648-ae

A

B

GND

m

m

m

m

n

n

n

n

80 (3.15)

50 (1.97)17 (0.67)
8 (0.31)

mm (inch)

A

B

m

m

m

70 (2.76)
50 (1.97)

8 (0.31)

mm (inch)

10 (0.39)

A

B

GND

m

n

n

n

mm (inch)

80 (3.15)
15 (0.59)

8 (0.31)
17 (0.67)

� 1 (0.04)�

A

B

m

m

70 (2.76)

15 ( )0.59
8 (0.31)

40 (1.57)

mm (inch)
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4.1.2 Cable specifications

Signal cable

• 3 × 0.38 mm² PVC cable with common, braided copper shield (∅ ∼7 mm) and individually 

shielded cores

• With Empty Pipe Detection (EPD): 4 × 0.38 mm² PVC cable with common, braided copper shield 

(∅ ∼ 7 mm) and individually shielded cores

• Conductor resistance: ≤ 50 Ω/km

• Capacitance: core/shield: ≤ 420 pF/m

• Permanent operating temperature: –20 to +80 °C

• Cable cross-section: max. 2.5 mm²

Coil cable

• 2 × 0.75 mm² PVC cable with common, braided copper shield (∅ ∼ 7 mm)

• Conductor resistance: ≤ 37 Ω/km

• Capacitance: core/core, shield grounded: ≤ 120 pF/m

• Operating temperature: –20 to +80 °C

• Cable cross-section: max. 2.5 mm²

• Test voltage for cable insulation: ≥1433 V AC r.m.s. 50/60 Hz or ≥2026 V DC

A0003194

Fig. 33: Cable cross-section

a Signal cable

b Coil current cable

1 Core

2 Core insulation

3 Core shield

4 Core jacket

5 Core reinforcement

6 Cable shield

7 Outer jacket

Reinforced connecting cables

As an option, Endress+Hauser can also deliver reinforced connecting cables with an additional, 

reinforcing metal braid. Reinforced connecting cables should be used when laying the cable directly 

in the ground, if there is a risk of damage from rodents or if using the measuring device below IP 68 

degree of protection.

Operation in zones of severe electrical interference:

The measuring device complies with the general safety requirements in accordance with EN 61010 

and the EMC requirements of IEC/EN 61326.

" Caution! 

Grounding is by means of the ground terminals provided for the purpose inside the connection 

housing. Ensure that the stripped and twisted lengths of cable shield to the ground terminal are as 

short as possible.

1
2
3
4
5
6
7

a b



Wiring Promag 50

50 Endress+Hauser

4.2 Connecting the measuring unit

4.2.1 Connecting the transmitter

# Warning! 

• Risk of electric shock! Switch off the power supply before opening the device. Do not install or 

wire the device while it is energized. Failure to comply with this precaution can result in 

irreparable damage to the electronics.

• Risk of electric shock! Connect the protective conductor to the ground terminal on the housing 

before the power supply is applied (not necessary if the power supply is galvanically isolated).

• Compare the specifications on the nameplate with the local voltage supply and frequency. Also 

comply with national regulations governing the installation of electrical equipment.

1. Remove the cover of the connection compartment (f) from the transmitter housing.

2. Feed the power supply cable (a) and the signal cable (b) through the appropriate cable entries.

3. Perform the wiring:

– Wiring diagram (aluminum housing) → å 34

– Wiring diagram (stainless steel housing) → å 35

– Wiring diagram (wall-mount housing) → å 36

– Terminal assignment → ä 52

4. Screw the cover of the connection compartment (f) firmly onto the transmitter housing.

a0004582

Fig. 34: Connecting the transmitter (aluminum field housing). Cable cross-section: max. 2.5 mm2

a Cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC

Terminal NNo. 1: L1 for AC, L+ for DC

Terminal NNo. 2: N for AC, L- for DC

b Signal cable: Terminals NNos. 20–27 → ä 52

c Ground terminal for protective ground

d Ground terminal for signal cable shield

e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare)

f Cover of the connection compartment

g Securing clamp

b
b

c

d

a

a

2
1

– 27

– 25

– 23

– 21

+ 26

+ 24

+ 22

+ 20

L1 (L+)
N (L-)

g

f

e
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a0004584

Fig. 35: Connecting the transmitter (stainless steel field housing); cable cross-section: max. 2.5 mm2 

a Cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC

Terminal NNo. 1: L1 for AC, L+ for DC

Terminal NNo. 2: N for AC, L- for DC

b Signal cable: Terminals NNos. 20–27 → ä 52

c Ground terminal for protective ground

d Ground terminal for signal cable shield

e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare)

f Cover of the connection compartment

a0001135

Fig. 36: Connecting the transmitter (wall-mount housing); cable cross-section: max. 2.5 mm2

a Cable for power supply: 85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC

Terminal NNo. 1: L1 for AC, L+ for DC

Terminal NNo. 2: N for AC, L- for DC

b Signal cable: Terminals NNos. 20–27 → ä 52

c Ground terminal for protective ground

d Ground terminal for signal cable shield

e Service connector for connecting service interface FXA193 (Fieldcheck, FieldCare)

f Cover of the connection compartment
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1L1 (L+)

N (L-)
f

b

a

e

– 27

– 25

– 23

– 21

+ 26

+ 24

+ 22

+ 20

1 2

c d

e

aa bb
f

+
22

–
23

+
20

–
21

+
24

–
25

+
26

–
27

L1 (L+)
N (L-)



Wiring Promag 50

52 Endress+Hauser

4.2.2 Terminal assignment

! Note! 

Functional values of the inputs and outputs → ä 97

Terminal No. (inputs / outputs)

Order version 20 (+) / 21 (–) 22 (+) / 23 (–) 24 (+) / 25 (–) 26 (+) / 27 (–)

50***-***********W - - -
Current output

HART

50***-***********A - - Frequency output
Current output

HART

50***-***********D
Status input Status output Frequency output

Current output

HART

50***-***********S - -
Frequency output

Ex i

Current output, Ex i, 

active, HART

50***-***********T - -
Frequency output

Ex i

Current output, Ex i, 

passive, HART
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4.2.3 HART connection

Users have the following connection options at their disposal:

• Direct connection to transmitter by means of terminals 26(+)  and 27 (−)

• Connection by means of the 4 to 20 mA circuit.

• The measuring loop's minimum load must be at least 250 Ω.

• After commissioning, make the following settings:

– CURRENT SPAN function → "4–20 mA HART"

– Switch HART write protection on or off → ä 64

Connection of the HART handheld communicator

See also the documentation issued by the HART Communication Foundation, and in particular 

HCF LIT 20: "HART, a technical summary".

a0004586

Fig. 37: Electrical connection of HART handheld Field Xpert SFX100

1 HART handheld Field Xpert SFX100

2 Auxiliary energy

3 Shielding

4 Other devices or PLC with passive input

Connection of a PC with an operating software

In order to connect a PC with operating software (e.g. "FieldCare"), a HART modem 

(e.g. "Commubox FXA195") is needed.

a0004592

Fig. 38: Electrical connection of a PC with operating software

1 PC with operating software

2 Auxiliary energy

3 Shielding

4 Other devices or PLC with passive input

5 HART modem, e.g. Commubox FXA195

+26

-27
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2

� �250
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4.3 Potential equalization

# Warning! 

The measuring system must be included in the potential equalization.

Perfect measurement is only ensured when the fluid and the sensor have the same electrical 

potential. This is ensured by the reference electrode integrated in the sensor as standard.

The following should also be taken into consideration for potential equalization:

• Internal grounding concepts in the company

• Operating conditions, such as the material/grounding of the pipes (see Table)

4.3.1 Potential equalization for Promag D

• No reference electrode is integrated!

For the two ground disks of the sensor an electrical connection to the fluid is always ensured.

• Exampels for connections → ä 54

4.3.2 Potential equalization for Promag W, P, L

• Reference electrode integrated in the sensor as standard

• Exampels for connections → ä 55

4.3.3 Potential equalization for Promag H

No reference electrode is integrated!

For the metal process connections of the sensor an electrical connection to the fluid is always 

ensured.

" Caution! 

If using process connections made of a synthetic material, ground rings have to be used to ensure 

that potential is equalized (→ ä 37). The necessary ground rings can be ordered separately from 

Endress+Hauser as accessories (→ ä 77).

4.3.4 Exampels for potential equalization connections for Promag D

Standard case

Operating conditions Potential equalization

When using the measuring device in a:

• Metal, grounded pipe

• Plastic pipe

• Pipe with insulating lining

Potential equalization takes place via the ground terminal of the 

transmitter (standard situation).

! Note! 

When installing in metal pipes, we recommend you connect the 

ground terminal of the transmitter housing with the piping.
a00012172

Fig. 39: Via the ground terminal of the 

transmitter
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Special cases

4.3.5 Exampels for potential equalization connections for 

Promag L, W, P

Standard case

Operating conditions Potential equalization

When using the measuring device in a:

• Metal pipe that is not grounded

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured

• Excessively high equalizing currents can be expected

Potential equalization takes place via the ground terminal of the 

transmitter and the two pipe flanges. 

Here, the ground cable (copper wire, 6 mm² (0.0093 in2)) is 

mounted directly on the conductive flange coating with flange 

screws.

a00012173

Fig. 40: Via the ground terminal of the 

transmitter and the flanges of the pipe .

When using the measuring device in a:

• Pipe with a cathodic protection unit

The device is installed potential-free in the pipe.

Only the two flanges of the pipe are connected with a ground 

cable (copper wire, 6 mm² (0.0093 in2)). Here, the ground cable 

is mounted directly on the conductive flange coating with flange 

screws.

Note the following when installing:

• The applicable regulations regarding potential-free installation 

must be observed.

• There should be no electrically conductive connection 

between the pipe and the device.

• The mounting material must withstand the applicable 

torques.

a00012174

Fig. 41: Potential equalization and cathodic 

protection

1 Power supply isolation transformer

2 Electrically isolated

Operating conditions Potential equalization

When using the measuring device in a:

• Metal, grounded pipe

Potential equalization takes place via the ground terminal of the 

transmitter (standard situation).

! Note! 

When installing in metal pipes, we recommend you connect the 

ground terminal of the transmitter housing with the piping.

A0011892

Fig. 42: Via the ground terminal of the 

transmitter

2 2

1
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Special cases

Operating conditions Potential equalization

When using the measuring device in a:

• Metal pipe that is not grounded

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured

• Excessively high equalizing currents can be expected

Both sensor flanges are connected to the pipe flange by means of 

a ground cable (copper wire, 6 mm² (0.0093 in2)) and grounded. 

Connect the transmitter or sensor connection housing, as 

applicable, to ground potential by means of the ground terminal 

provided for the purpose.

Ground cable installation depends on the nominal diameter:

• DN ≤  300: The ground cable is mounted directly on the 

conductive flange coating with the flange screws.

• DN ≥  350: The ground cable is mounted directly on the 

metal transport bracket.

! Note! 

The ground cable for flange-to-flange connections can be 

ordered separately as an accessory from Endress+Hauser. A0011893

Fig. 43: Via the ground terminal of the 

transmitter and the flanges of the pipe

When using the measuring device in a:

• Plastic pipe

• Pipe with insulating lining

This connection method also applies in situations where:

• Customary potential equalization cannot be ensured

• Excessively high equalizing currents can be expected

Potential equalization takes place using additional ground disks, 

which are connected to the ground terminal via a ground cable 

(copper wire, min. 6 mm² (0.0093 in2)). When installing the 

ground disks, please comply with the enclosed Installation 

Instructions. A0011895

Fig. 44: Via the ground terminal of the 

transmitter

When using the measuring device in a:

• Pipe with a cathodic protection unit

The device is installed potential-free in the pipe.

Only the two flanges of the pipe are connected with a ground 

cable (copper wire, 6 mm² (0.0093 in2)). Here, the ground cable 

is mounted directly on the conductive flange coating with flange 

screws.

Note the following when installing:

• The applicable regulations regarding potential-free installation 

must be observed.

• There should be no electrically conductive connection 

between the pipe and the device.

• The mounting material must withstand the applicable 

torques.

A0011896

Fig. 45: Potential equalization and cathodic 

protection

1 Power supply isolation transformer

2 Electrically isolated

DN 300� DN 350�

1

2 2
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4.4 Degree of protection

The devices meet all the requirements of IP 67 degree of protection.

Compliance with the following points is mandatory following installation in the field or servicing in 

order to ensure that IP 67 protection is maintained:

• The housing seals must be clean and undamaged when inserted into their grooves. The seals must 

be dried, cleaned or replaced if necessary.

• All threaded fasteners and screw covers must be firmly tightened.

• The cables used for connection must be of the specified outside diameter → ä 49.

• Firmly tighten the cable entries.

• The cables must loop down before they enter the cable entries ("water trap"). This arrangement 

prevents moisture penetrating the entry. Always install the measuring device in such a way that 

the cable entries do not point up.

• Remove all unused cable entries and insert plugs instead.

• Do not remove the grommet from the cable entry.

a0001914

Fig. 46: Installation instructions, cable entries

" Caution! 

Do not loosen the threaded fasteners of the sensor housing, as otherwise the degree of protection 

guaranteed by Endress+Hauser no longer applies.

! Note! 

The Promag L, Promag W and Promag P sensors can be supplied with IP 68 rating (permanent 

immersion in water to a depth of 3 meters (10 ft)). In this case the transmitter must be installed 

remote from the sensor.

The Promag L sensors with IP 68 rating are only available with stainless steel flanges.

a b
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4.5 Post-connection check

Perform the following checks after completing electrical installation of the measuring device:

Device condition and specifications Notes

Are cables or the device damaged (visual inspection)? -

Electrical connection Notes

Does the supply voltage match the specifications on the nameplate? • 85 to 250 V AC (50 to 60 Hz)

• 20 to 28 V AC (50 to 60 Hz)

11 to 40 V DC

Do the cables used comply with the necessary specifications? → ä 49

Do the cables have adequate strain relief? -

Is the cable type route completely isolated?

Without loops and crossovers?

-

Are the power-supply and signal cables correctly connected? See the wiring diagram inside the 

cover of the terminal compartment

Are all screw terminals firmly tightened? -

Have the measures for grounding/potential equalization been correctly 

implemented?

→ ä 54

Are all cable entries installed, firmly tightened and correctly sealed?

Cables looped as "water traps"?

→ ä 57

Are all housing covers installed and firmly tightened? -



Promag 50 Operation

Endress+Hauser 59

5 Operation

5.1 Display and operating elements

The local display enables you to read all important parameters directly at the measuring point and 

configure the device.

The display area consists of two lines; this is where measured values are displayed, and/or status 

variables (direction of flow, partially filled pipe, bar graph, etc.). You can change the assignment 

of display lines to variables at will in order to customize the display to suit your needs and 

preferences (→ "Description of Device Functions" manual).

A0001141

Fig. 47: Display and operating elements

1 Liquid crystal display

The two-line liquid-crystal display shows measured values, dialog texts, error messages and information messages. 

The display as it appears when normal measuring is in progress is known as the HOME position (operating mode).

– Upper display line: Shows primary measured values, e.g. volume flow in [ml/min] or in [%].

– Lower display line: Shows supplementary measured variables and status variables, e.g. totalizer reading in [m3], 

bar graph, measuring point designation

2 Plus/minus keys

– Enter numerical values, select parameters

– Select different function groups within the function matrix

Press the +/- keys simultaneously to trigger the following functions:

– Exit the function matrix step by step → HOME position

– Press and hold down +/- keys for longer than 3 seconds → Return directly to HOME position

– Cancel data entry

3 Enter key

– HOME position → Entry into the function matrix

– Save the numerical values you input or settings you change

Esc

E+-

1

32

+48.25 xx/yy

+3702.6 x
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5.2 Brief operating instructions on the function matrix

! Note! 

• See the general notes on → ä 61.

• Detailed description of all the functions → "Description of Device Functions" manual

The function matrix comprises two levels, namely the function groups and the functions of the 

function groups. 

The groups are the highest-level grouping of the control options for the device. A number of 

functions is assigned to each group. You select a group in order to access the individual functions 

for operating and configuring the device.

1. HOME position → F → Enter the function matrix

2. Select a function group (e.g. OPERATION)

3. Select a function (e.g. LANGUAGE)

Change parameter/enter numerical values:

P → select or enter enable code, parameters, numerical values

F → save your entries

4. Exit the function matrix:

– Press and hold down Esc key (X) for longer than 3 seconds → HOME position

– Repeatedly press Esc key (X) → return step by step to HOME position

A0001142

Fig. 48: Selecting functions and configuring parameters (function matrix)
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5.2.1 General notes

The Quick Setup menu (→ ä 71) is adequate for commissioning in most instances. Complex 

measuring operations on the other hand necessitate additional functions that you can configure as 

necessary and customize to suit your process parameters. The function matrix, therefore, comprises 

a multiplicity of additional functions which, for the sake of clarity, are arranged in a number of 

function groups.

Comply with the following instructions when configuring functions:

• You select functions as described on → ä 60.

• You can switch off certain functions (OFF). If you do so, related functions in other function groups 

will no longer be displayed.

• Certain functions prompt you to confirm your data entries. 

Press P to select "SURE [ YES ]" and press F again to confirm. This saves your setting or starts a

function, as applicable.

• Return to the HOME position is automatic if no key is pressed for 5 minutes.

! Note! 

• The transmitter continues to measure while data entry is in progress, i.e. the current measured 

values are output via the signal outputs in the normal way.

• If the power supply fails, all preset and configured values remain safely stored in the EEPROM.

" Caution! 

All functions are described in detail, including the function matrix itself, in the "Description of 

Device Functions" manual, which is a separate part of these Operating Instructions.

5.2.2 Enabling the programming mode

The function matrix can be disabled. Disabling the function matrix rules out the possibility of 

inadvertent changes to device functions, numerical values or factory settings. A numerical code 

(factory setting = 50) has to be entered before settings can be changed.

If you use a code number of your choice, you exclude the possibility of unauthorized persons 

accessing data (→ see the "Description of Device Functions" manual).

Comply with the following instructions when entering codes:

• If programming is disabled and the P operating elements are pressed in any function, a prompt 

for the code automatically appears on the display.

• If "0" is specified as the customer's code, programming is always enabled.

• The Endress+Hauser service organization can be of assistance if you mislay your personal code.

" Caution! 

Changing certain parameters such as all sensor characteristics, for example, influences numerous 

functions of the entire measuring system, particularly measuring accuracy. 

There is no need to change these parameters under normal circumstances and consequently, they 

are protected by a special code known only to the Endress+Hauser service organization. 

Please contact Endress+Hauser if you have any questions.

5.2.3 Disabling the programming mode

Programming is disabled if you do not press the operating elements within 60 seconds following

automatic return to the HOME position.

You can also disable programming in the "ACCESS CODE" function by entering any number 

(other than the customer's code).



Operation Promag 50

62 Endress+Hauser

5.3 Displaying error messages

5.3.1 Type of error

Errors which occur during commissioning or measuring operation are displayed immediately. If two 

or more system or process errors occur, the error with the highest priority is the one shown on the 

display.

The measuring system distinguishes between two types of error:

• System errors → ä 81:

This group comprises all device errors, e.g. communication errors, hardware faults, etc. 

• Process errors → ä 83:

This group comprises all application errors, e.g. empty pipe, etc.

A0000991

Fig. 49: Error messages on the display (example)

1 Error type: 

– P = process error

– S = system error

2 Error message type: 

– $ = fault message

– ! = notice message

3 Error designation: e.g. EMPTY PIPE = measuring tube is only partly filled or completely empty

4 Error number: e.g. #401

5 Duration of most recent error occurrence (in hours, minutes and seconds)

5.3.2 Error message types

Users have the option of weighting certain errors differently, in other words having them classed as 

"Fault messages" or "Notice messages". You can define messages in this way with the aid of the 

function matrix (→ "Description of Device Functions" manual). 

Serious system errors, e.g. module defects, are always identified and classed as "fault messages" by 

the measuring device.

Notice message (!)

• Displayed as → Exclamation mark (!), error type (S: system error, P: process error)

• The error in question has no effect on the outputs of the measuring device.

Fault message ($)

• Displayed as → Lightning flash ( $), error type (S: system error, P: process error).

• The error in question has a direct effect on the outputs.

The response of the individual outputs (failsafe mode) can be defined in the function matrix using 

the "FAILSAFE MODE" function (→ "Description of Device Functions" manual).

! Note! 

For security reasons, error messages should be output via the status output.

1

2 4 5 3

XXXXXXXXXX
#000 00:00:05

P
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5.4 Communication

In addition to local operation, the measuring device can be configured and measured values can be 

obtained by means of the HART protocol. Digital communication takes place using the 4–20 mA 

current output HART → ä 53.

The HART protocol allows the transfer of measuring and device data between the HART master and 

the field devices for configuration and diagnostics purposes. 

The HART master, e.g. a handheld terminal or PC-based operating programs (such as FieldCare), 

require device description (DD) files which are used to access all the information in a HART device. 

Information is exclusively transferred using so-called "commands". There are three different 

command classes:

• Universal commands:

All HART device support and use universal commands. 

The following functionalities are linked to them:

– Identify HART devices

– Reading digital measured values (volume flow, totalizer, etc.)

• Common practice commands:

Common practice commands offer functions which are supported and can be executed by most 

but not all field devices.

• Device-specific commands:

These commands allow access to device-specific functions which are not HART standard. Such 

commands access individual field device information, amongst other things, such as empty/full 

pipe calibration values, low flow cutoff settings, etc.

! Note! 

The device has access to all three command classes. A list of all the "Universal commands" and 

"Common practice commands" is provided on → ä 65.

5.4.1 Operating options

For the complete operation of the measuring device, including device-specific commands, there are 

DD files available to the user to provide the following operating aids and programs:

Field Xpert HART Communicator

Selecting device functions with a HART Communicator is a process involving a number of menu 

levels and a special HART function matrix.

The HART manual in the carrying case of the HART Communicator contains more detailed 

information on the device.

Operating program "FieldCare"

FieldCare is Endress+Hauser’s FDT-based plant Asset Management Tool and allows the 

configuration and diagnosis of intelligent field devices. By using status information, you also have a 

simple but effective tool for monitoring devices. The Proline flow measuring devices are accessed 

via a service interface or via the service interface FXA193.

Operating program "SIMATIC PDM" (Siemens)

SIMATIC PDM is a standardized, manufacturer-independent tool for the operation, configuration,

maintenance and diagnosis of intelligent field devices.

Operating program "AMS" (Emerson Process Management)

AMS (Asset Management Solutions): program for operating and configuring devices.
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5.4.2 Current device description files

The following table illustrates the suitable device description file for the operating tool in question 

and then indicates where these can be obtained.

HART protocol:

! Note! 

The "Fieldcheck" tester/simulator is used for testing flowmeters in the field. When used in 

conjunction with the "FieldCare" software package, test results can be imported into a database, 

printed out and used for official certification. Contact your Endress+Hauser representative for more 

information.

5.4.3 Device variables

The following device variables are available using the HART protocol:

At the factory, the process variables are assigned to the following device variables:

• Primary process variable (PV) → Volume flow

• Second process variable (SV) → Totalizer 1

• Third process variable (TV) → not assigned

• Fourth process variable (FV) → not assigned

! Note! 

You can set or change the assignment of device variables to process variables using Command 51.

5.4.4 Switching HART write protection on/off

The HART write protection can be switched on and off using the HART WRITE PROTECT device 

function (→ "Description of Device Functions" manual).

Valid for device software: 2.03.XX → Function DEVICE SOFTWARE

Device data HART

Manufacturer ID:

Device ID:

11hex (ENDRESS+HAUSER)

41hex

→ Function MANUFACTURER ID

→ Function DEVICE ID

HART version data: Device Revision 6/ DD Revision 1

Software release: 07.2009

Operating program: Sources for obtaining device descriptions:

Handheld Field Xpert SFX100 Use update function of handheld terminal

FieldCare / DTM • www.endress.com → Download

• CD-ROM (Endress+Hauser order number 56004088)

• DVD (Endress+Hauser order number 70100690)

AMS www.endress.com → Download

SIMATIC PDM www.endress.com → Download

Tester/simulator: Sources for obtaining device descriptions:

Fieldcheck Update by means of FieldCare with the flow device FXA193/291 DTM in the 

Fieldflash module

Code (decimal) Device variable

0 OFF (not assigned)

1 Volume flow

250 Totalizer 1

251 Totalizer 2
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5.4.5 Universal and common practice HART commands

The following table contains all the universal commands supported by the device.

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)

Universal commands

0 Read unique device identifier

Access type = read

none Device identification delivers information on the device and 

the manufacturer. It cannot be changed.

The response consists of a 12 byte device ID:

– Byte 0: fixed value 254

– Byte 1: Manufacturer ID, 17 = E+H

– Byte 2: Device type ID, 65 = Promag 50

– Byte 3: Number of preambles

– Byte 4: Universal commands rev. no.

– Byte 5: Device-specific commands rev. no. 

– Byte 6: Software revision

– Byte 7: Hardware revision

– Byte 8: Additional device information

– Bytes 9-11: Device identification

1 Read primary process variable

Access type = read

none – Byte 0: HART unit code of the primary process variable

– Bytes 1-4: Primary process variable 

Factory setting:

Primary process variable = Volume flow

! Note! 

• Manufacturer-specific units are represented using the 

HART unit code "240".

• You can change the assignment of device variables to 

process variables using Command 51.

2 Read the primary process variable 

as current in mA and percentage 

of the set measuring range

Access type = read

none – Bytes 0-3: actual current of the primary process variable in 

mA

– Bytes 4-7: % value of the set measuring range

Factory setting:

Primary process variable = Volume flow

! Note! 

You can change the assignment of device variables to process 

variables using Command 51.

3 Read the primary process variable 

as current in mA and four 

dynamic process variables

Access type = read

none 24 bytes are sent as a response:

– Bytes 0-3: primary process variable current in mA

– Byte 4: HART unit code of the primary process variable

– Bytes 5-8: Primary process variable

– Byte 9: HART unit code of the second process variable

– Bytes 10-13: Second process variable

– Byte 14: HART unit code of the third process variable

– Bytes 15-18: Third process variable

– Byte 19: HART unit code of the fourth process variable

– Bytes 20-23: Fourth process variable

Factory setting:

• Primary process variable = Volume flow

• Second process variable = Totalizer 1

• Third process variable = OFF (not assigned)

• Fourth process variable = OFF (not assigned)

! Note! 

• Manufacturer-specific units are represented using the 

HART unit code "240".

• You can change the assignment of device variables to 

process variables using Command 51.
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6 Set HART shortform address

Access type = write

Byte 0: desired address (0 to 15)

Factory setting: 0

! Note! 

With an address >0 (multidrop mode), the current 

output of the primary process variable is set to 4 mA.

Byte 0: active address

11 Read unique device identification 

using the TAG (measuring point 

designation)

Access type = read

Bytes 0-5: TAG Device identification delivers information on the device and 

the manufacturer. It cannot be changed.

The response consists of a 12 byte device ID if the given TAG 

agrees with the one saved in the device:

– Byte 0: fixed value 254

– Byte 1: Manufacturer ID, 17 = E+H

– Byte 2: Device type ID, 65 = Promag 50

– Byte 3: Number of preambles

– Byte 4: Universal commands rev. no.

– Byte 5: Device-specific commands rev. no. 

– Byte 6: Software revision

– Byte 7: Hardware revision

– Byte 8: Additional device information

– Bytes 9-11: Device identification

12 Read user message

Access type = read

none Bytes 0-24: User message

! Note! 

You can write the user message using Command 17.

13 Read TAG, descriptor and date

Access type = read

none – Bytes 0-5: TAG

– Bytes 6-17: descriptor

– Bytes 18-20: Date

! Note! 

You can write the TAG, descriptor and date using 

Command 18.

14 Read sensor information on 

primary process variable

none – Bytes 0-2: Sensor serial number

– Byte 3: HART unit code of sensor limits and measuring 

range of the primary process variable

– Bytes 4-7: Upper sensor limit

– Bytes 8-11: Lower sensor limit

– Bytes 12-15: Minimum span

! Note! 

• The data relate to the primary process variable 

(= volume flow).

• Manufacturer-specific units are represented using the 

HART unit code "240".

15 Read output information of 

primary process variable

Access type = read

none – Byte 0: Alarm selection ID

– Byte 1: Transfer function ID

– Byte 2: HART unit code for the set measuring range of the 

primary process variable

– Bytes 3-6: upper range, value for 20 mA

– Bytes 7-10: lower range, value for 4 mA

– Bytes 11-14: Damping constant in [s]

– Byte 15: Write protection ID

– Byte 16: OEM dealer ID, 17 = E+H

Factory setting: Primary process variable = Volume flow

! Note! 

• Manufacturer-specific units are represented using the 

HART unit code "240".

• You can change the assignment of device variables to 

process variables using Command 51.

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)
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The following table contains all the common practice commands supported by the 

device.

16 Read the device production 

number

Access type = read

none Bytes 0-2: Production number

17 Write user message

Access = write

You can save any 32-character long text in the device 

under this parameter:

Bytes 0-23: Desired user message

Displays the current user message in the device:

Bytes 0-23: Current user message in the device

18 Write TAG, descriptor and date

Access = write

With this parameter, you can store an 8 character 

TAG, a 16 character descriptor and a date:

– Bytes 0-5: TAG

– Bytes 6-17: descriptor

– Bytes 18-20: Date

Displays the current information in the device:

– Bytes 0-5: TAG

– Bytes 6-17: descriptor

– Bytes 18-20: Date

19 Write the device production 

number

Access = write

Bytes 0-2: Production number Bytes 0-2: Production number

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)

Common practice commands

34 Write damping value for primary 

process variable

Access = write

Bytes 0-3: Damping value of the primary process 

variable "volume flow" in seconds

Factory setting:

Primary process variable = Current output damping

Displays the current damping value in the device:

Bytes 0-3: Damping value in seconds

35 Write measuring range of primary 

process variable

Access = write

Write the desired measuring range:

– Byte 0: HART unit code of the primary process 

variable

– Bytes 1-4: upper range, value for 20 mA

– Bytes 5-8: lower range, value for 4 mA

Factory setting:

Primary process variable = Volume flow

! Note! 

• The start of the measuring range (4 mA) must 

correspond to the zero flow.

• If the HART unit code is not the correct one for the 

process variable, the device will continue with the 

last valid unit.

The currently set measuring range is displayed as a response:

– Byte 0: HART unit code for the set measuring range of the 

primary process variable

– Bytes 1-4: upper range, value for 20 mA

– Bytes 5-8: lower range, value for 4 mA

! Note! 

• Manufacturer-specific units are represented using the 

HART unit code "240".

• You can change the assignment of device variables to 

process variables using Command 51.

38 Device status reset (configuration 

changed)

Access = write

none none

! Note! 

It is also possible to execute this HART command when write 

protection is activated (= ON)!

40 Simulate input current of primary 

process variable

Access = write

Simulation of the desired output current of the 

primary process variable. An entry value of 0 exits the 

simulation mode: 

Bytes 0-3: Output current in mA

Factory setting:

Primary process variable = Volume flow

! Note! 

You can set the assignment of device variables to 

process variables using Command 51.

The momentary output current of the primary process 

variable is displayed as a response:

Bytes 0-3: Output current in mA

42 Perform master reset

Access = write

none none
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44 Write unit of primary process 

variable

Access = write

Set unit of primary process variable. Only units which 

are suitable for the process variable are transferred to 

the device:

Byte 0: HART unit code

Factory setting:

Primary process variable = Volume flow

! Note! 

• If the written HART unit code is not the correct 

one for the process variable, the device will 

continue with the last valid unit.

• If you change the unit of the primary process 

variable, this has a direct impact on the system 

units.

The current unit code of the primary process variable is 

displayed as a response: Byte 0: HART unit code

! Note! 

Manufacturer-specific units are represented using the HART 

unit code "240".

48 Read additional device status

Access = read

none The device status is displayed in extended form as the 

response: Coding: see table → ä 69

50 Read assignment of the device 

variables to the four process 

variables

Access = read

none Display of the current variable assignment of the process 

variables:

– Byte 0: Device variable code to the primary process 

variable

– Byte 1: Device variable code to the second process variable

– Byte 2: Device variable code to the third process variable

– Byte 3: Device variable code to the fourth process variable

Factory setting:

• Primary process variable: Code 1 for volume flow

• Second process variable: Code 250 for totalizer

• Third process variable: Code 0 for OFF (not assigned)

• Fourth process variable: Code 0 for OFF (not assigned)

51 Write assignment of the device 

variables to the four process 

variables

Access = write

Setting of the device variables to the four process 

variables:

– Byte 0: Device variable code to the primary process 

variable

– Byte 1: Device variable code to the second process 

variable

– Byte 2: Device variable code to the third process 

variable

– Byte 3: Device variable code to the fourth process 

variable

Factory setting:

• Primary process variable: Volume flow

• Second process variable: Totalizer 1

• Third process variable: OFF (not assigned)

• Fourth process variable: OFF (not assigned)

The variable assignment of the process variables is displayed 

as a response:

– Byte 0: Device variable code to the primary process 

variable

– Byte 1: Device variable code to the second process variable

– Byte 2: Device variable code to the third process variable

– Byte 3: Device variable code to the fourth process variable

53 Write device variable unit

Access = write

This command sets the unit of the given device 

variables. Only those units which suit the device 

variable are transferred:

– Byte 0: Device variable code

– Byte 1: HART unit code

Code of the supported device variables: See 

information → ä 64

! Note! 

• If the written unit is not the correct one for the 

device variable, the device will continue with the 

last valid unit.

• If you change the unit of the device variable, this 

has a direct impact on the system units.

The current unit of the device variables is displayed in the 

device as a response:

– Byte 0: Device variable code

– Byte 1: HART unit code

! Note! 

Manufacturer-specific units are represented using the HART 

unit code "240".

59 Write number of preambles in 

response message

Access = write

This parameter sets the number of preambles which 

are inserted in the response messages:

Byte 0: Number of preambles (4 to 20)

The current number of preambles is displayed in the response 

telegram: Byte 0: Number of preambles

Command No.

HART command / Access type

Command data

(numeric data in decimal form)

Response data

(numeric data in decimal form)
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5.4.6 Device status and error messages

You can read the extended device status, in this case, current error messages, via Command "48". 

The command delivers information which is partly coded in bits (see table below).

! Note! 

• You can find a detailed explanation of the device status and error messages and their elimination 

on → ä 69

• Bits and bytes not listed are not assigned.

Byte Bit Error No. Short error description

0

0 001 Serious device error

1 011 Measuring amplifier has faulty EEPROM

2 012 Error when accessing data of the measuring amplifier EEPROM

1

1 031 S-DAT: defective or missing

2 032 S-DAT: Error accessing saved values

5 051 I/O and the amplifier are not compatible.

3
3 111 Totalizer checksum error

4 121 I/O board and amplifier not compatible.

4
3 251 Internal communication fault on the amplifier board.

4 261 No data reception between amplifier and I/O board

5
0 321 Coil current of the sensor is outside the tolerance.

7 339 Flow buffer:

The temporarily buffered flow portions (measuring mode for pulsating flow) could not be 

cleared or output within 60 seconds.

6

0 340

1 341

2 342

3 343 Frequency buffer:

The temporarily buffered flow portions (measuring mode for pulsating flow) could not be 

cleared or output within 60 seconds.4 344

5 345

6 346

7 347 Pulse buffer:

The temporarily buffered flow portions (measuring mode for pulsating flow) could not be 

cleared or output within 60 seconds.

7

0 348

1 349

2 350

3 351 Current output:

Flow is out of range.
4 352

5 353

6 354

7 355 Frequency output:

Flow is out of range.

8

0 356

1 357

2 358
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8

3 359 Pulse output:

Flow is out of range.
4 360

5 361

6 362

10 7 401 Measuring tube partially filled or empty

11

2 461
EPD calibration not possible because the fluid's conductivity is either too low or too 

high.

4 463
The EPD calibration values for empty pipe and full pipe are identical, and therefore 

incorrect.

12
1 474 Maximum flow value entered is overshot

7 501 Amplifier software version is loaded. Currently no other commands are possible.

13 0 502 Upload/download of device files. Currently no other commands are possible.

14
3 601 Positive zero return active

7 611 Simulation current output active

15

0 612

1 613

2 614

3 621 Simulation frequency output active

4 622

5 623

6 624

7 631 Simulation pulse output active

16

0 632

1 633

2 634

3 641 Simulation status output active

4 642

5 643

6 644

17 7 671 Simulation of the status input active

18

0 672

1 673

2 674

3 691 Simulation of response to error (outputs) active

4 692 Simulation of volume flow active

Byte Bit Error No. Short error description
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6 Commissioning

6.1 Function check

Make sure that all final checks have been completed before you start up your measuring point:

• Checklist for "Post-installation check" → ä 43

• Checklist for "Post-connection check" → ä 58

6.2 Switching on the measuring device

Once the connection checks have been successfully completed, it is time to switch on the power 

supply. The device is now operational. The measuring device performs a number of post switch-on 

self-tests. As this procedure progresses the following sequence of messages appears on the local 

display:

Normal measuring mode commences as soon as start-up completes. 

Various measured-value and/or status variables (HOME position) appear on the display.

! Note! 

If start-up fails, an error message indicating the cause is displayed.

PROMAG 50

STARTUP. . .
Start-up message

Æ

DEVICE SOFTWARE

V XX.XX.XX
Current software version

Æ

SYSTEM OK

→OPERATION
Beginning of normal measuring mode

Æ
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6.3 Quick Setup

In the case of measuring devices without a local display, the individual parameters and functions 

must be configured via the operating program, e.g. FieldCare. 

If the measuring device is equipped with a local display, all the important device parameters for 

standard operation, as well as additional functions, can be configured quickly and easily by means 

of the following Quick Setup menu.

6.3.1 "Commissioning" Quick Setup menu

This Quick Setup menu guides you systematically through the setup procedure for all the major 

device functions that have to be configured for standard measuring operation.

A0005413-EN

Fig. 50: "QUICK SETUP COMMISSIONING" menu for the rapid configuration of important device functions

++ +E EEsc

E+-

XXX.XXX.XX

HOME-POSITION

QS
Commission

Language

Defaults

Quick Setup

Unit
Volume flow

Measuring
Mode

Frequency Pulse

Current Output Freq.-/ Pulse Output Quit

Assign
Current

Assign
Frequency

Assign
Pulse

Current
Span

Value
20 mA

Time
Constant

Time
Constant

Failsafe
Mode

Failsafe
Mode

Failsafe
Mode

Operation
Mode

End Value
Freq.

Value
f max

Pulse
Value

Pulse
Width

Output
Signal

Output
Signal

Automatic parameterization
of the display

Quit Quick Setup
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6.4 Configuration

6.4.1 Current output: active/passive

The current output is configured as "active" or "passive" by means of various jumpers on the I/O 

board.

# Warning! 

Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 

supply is switched off before you remove the cover of the electronics compartment.

1. Switch off power supply.

2. Remove the I/O board  → ä 88

3. Position the jumper → å 51

" Caution! 

Risk of destroying the measuring device. Set the jumpers exactly as shown in the graphic. Pay 

strict attention to the position of the jumpers as indicated in the graphic.

4. Installation of the I/O board is the reverse of the removal procedure.

A0001044

Fig. 51: Configuring current outputs using jumpers (I/O board)

1 Active current output (factory setting)

2 Passive current output

1

2
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6.5 Adjustment

6.5.1 Empty-pipe/full-pipe adjustment

Flow cannot be measured correctly unless the measuring tube is completely full. 

This status can be permanently monitored using the Empty Pipe Detection:

• EPD = Empty Pipe Detection (with the help of an EPD electrode) 

• OED = Open Electrode Detection (Empty Pipe Detection with the help of the measuring 

electrodes, if the sensor is not equipped with an EPD electrode or the orientation is not suitable 

for using EPD). 

" Caution! 

Detailed information on the empty-pipe/full-pipe adjustment procedure can be found in the 

"Description of Device Functions" manual:

• EPD/OED ADJUSTMENT  (carrying out the adjustment).

• EPD (switching on and off EPD/OED).

• EPD RESPONSE TIME  (input of the response time for EPD/OED).

! Note! 

• The EPD function is not available unless the sensor is fitted with an EPD electrode.

• The devices are already calibrated at the factory with water (approx. 500 S/cm). 

If the fluid conductivity differs from this reference, empty-pipe/full-pipe adjustment has to be 

performed again on site.

• The default setting for EPD when the devices are delivered is OFF; the function has to be activated 

if required.

• The EPD process error can be output by means of the configurable relay output.

Performing empty-pipe and full-pipe adjustment (EPD)

1. Select the appropriate function in the function matrix: 

HOME → F → R → PROCESS PARAMETER → F → R → EPD ADJUSTMENT

2. Empty the piping:

– The wall of the measuring tube should still be wet with fluid during EPD empty pipe 

adjustment

– The wall of the measuring tube/the measuring electrodes should no longer be wet with 

fluid during OED empty pipe adjustment 

3. Start empty-pipe adjustment: Select "EMPTY PIPE ADJUST" or "OED EMPTY ADJUST" and 

press  F to confirm.

4. After empty-pipe adjustment, fill the piping with fluid.

5. Start full-pipe adjustment: Select "FULL PIPE ADJUST" or "OED FULL ADJUST" and press F 

to confirm.

6. Having completed the adjustment, select the setting "OFF" and exit the function by pressing F.

7. Switch on empty pipe detection in the EPD function:

– EPD empty pipe adjustment: Select ON STANDARD or ON SPECIAL and press F to confirm

– OED empty pipe adjustment: Select OED and confirm with F.

" Caution! 

The adjustment coefficients must be valid before you can activate the EPD function. If 

adjustment is incorrect the following messages might appear on the display:

– FULL = EMPTY

The adjustment values for empty pipe and full pipe are identical. In cases of this nature you 

must repeat empty-pipe or full-pipe adjustment!

– ADJUSTMENT NOT OK

Adjustment is not possible because the fluid’s conductivity is out of range.
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6.6 Data storage device (HistoROM)

At Endress+Hauser, the term HistoROM refers to various types of data storage modules on which 

process and measuring device data are stored. It is possible to plug these modules into other devices 

to copy device configurations from one device to another, for example.

6.6.1 HistoROM/S-DAT (sensor-DAT)

The S-DAT is an exchangeable data storage device in which all sensor relevant parameters are 

stored, i.e., diameter, serial number, calibration factor, zero point.
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7 Maintenance

No special maintenance work is required.

7.1 Exterior cleaning

When cleaning the exterior of measuring devices, always use cleaning agents that do not attack the 

surface of the housing and the seals.

7.2 Seals

The seals of the Promag H sensor must be replaced periodically, particularly in the case of gasket 

seals (aseptic version). 

The period between changes depends on the frequency of cleaning cycles, the cleaning temperature 

and the fluid temperature.

Replacement seals (accessories) → ä 77.
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8 Accessories

Various accessories, which can be ordered separately from Endress+Hauser, are available for the 

transmitter and the sensor. Your Endress+Hauser service organization can provide detailed 

information on the specific order codes on request.

8.1 Device-specific accessories

8.2 Measuring principle-specific accessories

Accessory Description Order code

Proline Promag 50 

transmitter

Transmitter for replacement or storage. Use the order code to 

define the following specifications:

• Approvals

• Degree of protection/version

• Cable for remote version

• Cable entry

• Display/power supply/operation

• Software

• Outputs/inputs

50XXX – XXXXX******

Accessory Description Order code

Mounting set for 

Promag 50 transmitter

Mounting set for the transmitter (remote version). Suitable for:

• Wall mounting

• Pipe mounting

• Panel-mounted installation

Mounting set for aluminum field housing. Suitable for:

• Pipe mounting

DK5WM – *

Wall-mounting kit for 

Promag H

Wall-mounting kit for the Promag H sensor. DK5HM – **

Cable for remote version Coil and signal cables, various lengths. DK5CA – **

Mounting kit for 

Promag D, wafer version

Mounting kit consisting of:

• Mounting bolts

• Nuts incl. washers

• Flange seals

• Centering sleeves (if required for the flange)

DKD** – **

Set of seals for Promag D Set of seals consisting of two flange seals. DK5DD – ***

Mounting kit for 

Promag H

Mounting kit consisting of:

• 2 process connections

• Threaded fasteners

• Seals

DKH** – ****

Set of seals for Promag H For regular replacement of the seals of the Promag H sensor. DK5HS – ***

Welding jig for 

Promag H

Weld nipple as process connection:

welding jig for installation in pipe.

DK5HW – ***

Adapter connection for 

Promag A, H

Adapter connections for installing a Promag 10 H instead of a 

Promag 30/33 A or Promag 30/33 H DN 25.

DK5HA – *****

Ground rings for

Promag H

Ground rings for potential equalization. DK5HR – ***

Ground cable for

Promag L, W, P

Ground cable for potential equalization. DK5GC – ***

Ground disk for 

Promag L, W, P

Ground disk for potential equalization. DK5GD – * * ***
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8.3 Communication-specific accessories

Process display 

RIA45

Multifunctional 1-channel display unit:

• Universal input

• Transmitter power supply

• Limit relay

• Analog output

RIA45 – ******

Process display 

RIA251

Digital display device for looping into the 4 to 20 mA current loop. RIA251 – **

Field display unit 

RIA16

Digital field display device for looping into the 4 to 20 mA current 

loop.

RIA16 – ***

Application Manager 

RMM621

Electronic recording, display, balancing, control, saving and event 

and alarm monitoring of analog and digital input signals. Values 

and conditions determined are output by means of analog and 

digital output signals. Remote transmission of alarms, input values 

and calculated values using a PSTN or GSM modem.

RMM621 – 

**********

Accessory Description Order code

HART Communicator 

Field Xpert SFX 100

Handheld terminal for remote configuration and for obtaining 

measured values via the HART current output (4 to 20 mA) and 

FOUNDATION Fieldbus. 

Contact your Endress+Hauser representative for more information.

SFX100 – *******

Fieldgate FXA320 Gateway for remote interrogation of HART sensors and actuators 

via Web browser:

• 2-channel analog input (4 to 20 mA)

• 4 binary inputs with event counter function and frequency 

measurement

• Communication via modem, Ethernet or GSM

• Visualization via Internet/Intranet in Web browser and/or 

WAP cellular phone

• Limit value monitoring with alarm by e-mail or SMS

• Synchronized time stamping of all measured values.

FXA320 – *****

Fieldgate FXA520 Gateway for remote interrogation of HART sensors and actuators 

via Web browser:

• Web server for remote monitoring of up to 30 measuring points

• Intrinsically safe version [EEx ia]IIC for applications in hazardous 

areas

• Communication via modem, Ethernet or GSM

• Visualization via Internet/Intranet in Web browser and/or 

WAP cellular phone

• Limit value monitoring with alarm by e-mail or SMS

• Synchronized time stamping of all measured values

• Remote diagnosis and remote configuration of connected HART 

devices

FXA520 – ****

FXA195 The Commubox FXA195 connects intrinsically safe Smart 

transmitters with HART protocol to the USB port of a personal 

computer. This makes the remote operation of the transmitters 

possible with the aid of configuration programs (e.g. FieldCare). 

Power is supplied to the Commubox by means of the USB port

FXA195 – *

Accessory Description Order code
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8.4 Service-specific accessories

Accessory Description Order code

Applicator Software for selecting and planning flowmeters. The Applicator 

software can be downloaded from the Internet or ordered on 

CD-ROM for installation on a local PC. 

Contact your Endress+Hauser representative for more information.

DXA80 – *

Fieldcheck Tester/simulator for testing flowmeters in the field. When used in 

conjunction with the "FieldCare" software package, test results can 

be imported into a database, printed out and used for official 

certification. 

Contact your Endress+Hauser representative for more information.

50098801

FieldCare FieldCare is Endress+Hauser's FDT-based asset management tool. 

It can configure all intelligent field units in your system and helps 

you manage them. By using status information, it is also a simple 

but effective way of checking their status and condition.

See the product page on 

the Endress+Hauser 

Web site:

www.endress.com

Memograph M graphic 

display recorder

The Memograph M graphic display recorder provides information 

on all the relevant process variables. Measured values are recorded 

correctly, limit values are monitored and measuring points 

analyzed. The data are stored in the 256 MB internal memory and 

also on a DSD card or USB stick. 

Memograph M boasts a modular design, intuitive operation and a 

comprehensive security concept. The ReadWin® 2000 PC 

software is part of the standard package and is used for configuring, 

visualizing and archiving the data captured. 

The mathematics channels which are optionally available enable 

continuous monitoring of specific power consumption, boiler 

efficiency and other parameters which are important for efficient 

energy management. 

RSG40 – 

************

FXA193 Service interface from the device to the PC for operation via 

FieldCare.

FXA193 – *
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9 Troubleshooting

9.1 Troubleshooting instructions

Always start troubleshooting with the checklist below if faults occur after start-up or during 

operation. The routine takes you directly to the cause of the problem and the appropriate remedial 

measures.

Check the display

No display visible and no 

output signals present.

1. Check the supply voltage → terminals 1, 2

2. Check the power line fuse → ä 92

85 to 260 V AC: 0.8 A slow-blow / 250 V

20 to 55 V AC / 16 to 62 V DC: 2 A slow-blow / 250 V

3. Measuring electronics defective → order spare parts → ä 77

No display visible, but 

output signals are 

present.

1. Check whether the ribbon-cable connector of the display module is correctly 

plugged into the amplifier board → ä 88

2. Display module defective → order spare parts → ä 77

3. Measuring electronics defective → order spare parts → ä 77

Display texts are in a 

foreign language.

Switch off power supply. Press and hold down both the OS buttons and switch on the 

measuring device. The display text will appear in English (default) and is displayed at 

maximum contrast.

Measured value 

indicated, but no signal at 

the current or pulse 

output.

Electronics board defective → order spare parts → ä 77
→

Error messages on display

Errors which occur during commissioning or measuring operation are displayed immediately. 

Error messages consist of a variety of icons: the meanings of these icons are as follows (example):

– Error type: S = system error, P = process error

– Error message type: $ = fault message, ! = notice message

– EMPTY PIPE = Type of error, e.g. measuring tube is only partly filled or completely empty

– 03:00:05 = duration of error occurrence (in hours, minutes and seconds)

– #401 = error number

" Caution! 

• See the information on → ä 62!

• The measuring system interprets simulations and positive zero return as system errors, but displays them as notice 

message only.

Error number:

No. 001 – 399

No. 501 – 699

System error (device error) has occurred → ä 81

Error number:

No. 401 - 499

Process error (application error) has occurred → ä 83

→

Other error (without error message)

Some other error has 

occurred.

Diagnosis and rectification → ä 84
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9.2 System error messages

Serious system errors are always recognized by the device as "Fault message", and are shown as a 

lightning flash ( $) on the display. Fault messages immediately affect the outputs.

" Caution! 

In the event of a serious fault, a flowmeter might have to be returned to the manufacturer for repair. 

The necessary procedures on → ä 6 must be carried out before you return a flowmeter to 

Endress+Hauser. Always enclose a duly completed "Declaration of Contamination" form. You will 

find a master copy of this form at the back of this manual.

! Note! 

Also observe the information on → ä 62.

No. Error message / Type Cause Remedy (spare part → ä 87)

S = System error

$ = Fault message (with an effect on the outputs)

! = Notice message (without an effect on the outputs)

No. # 0xx  → Hardware error

001 S: CRITICAL FAILURE

$: # 001

Serious device error Replace the amplifier board.

011 S: AMP HW EEPROM

$: # 011

Amplifier:

Defective EEPROM

Replace the amplifier board.

012 S: AMP SW EEPROM

$: # 012

Amplifier: 

Error accessing EEPROM data

The EEPROM data blocks in which an error has occurred are 

displayed in the TROUBLESHOOTING function.

Press Enter to acknowledge the errors in question; default values 

are automatically inserted instead of the errored parameter values.

! Note! 

The measuring device has to be restarted if an error has occurred 

in a totalizer block (see error No. 111 / CHECKSUM TOTAL).

031 S: SENSOR HW DAT

$: # 031

1. S-DAT is not plugged into the amplifier board 

correctly (or is missing).

2. S-DAT is defective.

1. Check whether the S-DAT is correctly plugged into the 

amplifier board. 

2. Replace the S-DAT if it is defective.

Check that the new replacement DAT is compatible with the 

measuring electronics.

Check the:

- Spare part set number

- Hardware revision code

3. Replace measuring electronics boards if necessary. 

4. Plug the S-DAT into the amplifier board. 

032 S: SENSOR SW DAT

$: # 032

No. # 1xx  → Software error

101 S: GAIN ERROR AMP

$: # 101

Gain deviation compared to reference gain > 25%. Replace the amplifier board.

111 S: CHECKSUM TOTAL

$: # 111

Totalizer checksum error. 1. Restart the measuring device.

2. Replace the amplifier board if necessary.

121 S: A / C COMPATIB.

!: # 121

Due to different software versions, I/O board and 

amplifier board are only partially compatible (possibly 

restricted functionality).

! Note! 

– This message is only listed in the error history.

– Nothing is shown on the display.

Module with lower software version has either to be updated by 

FieldCare with the required software version or the module has to 

be replaced.

No. # 2xx  → Error in DAT / no communication

251 S: COMMUNICATION I/O 

$: # 251

Internal communication fault on the amplifier board. Replace the amplifier board.

261 S: COMMUNICATION I/O 

$: # 261

No data reception between amplifier and I/O board or 

faulty internal data transfer.

Check the BUS contacts.
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No. # 3xx  → System limits exceeded

321 S: TOL. COIL CURR.

$: # 321

Sensor:

Coil current is out of tolerance.
# Warning! 

Switch off power supply before manipulating the coil current 

cable, coil current cable connector or measuring electronics 

boards!

Remote version:

1. Check wiring of terminals 41/42 → ä 44

2. Check coil current cable connector.

Compact and remote version:

Replace measuring electronics boards if necessary 

339

 to 

342

S: STACK CUR OUT n

!: # 339 to 342

The temporarily buffered flow portions (measuring 

mode for pulsating flow) could not be cleared or output 

within 60 seconds.

1. Change the upper or lower limit setting, as applicable.

2. Increase or reduce flow, as applicable.

Recommendations in the event of fault category = FAULT 

MESSAGE ($)
• Configure the fault response of the output to "ACTUAL 

VALUE" so that the temporary buffer can be cleared.

• Clear the temporary buffer by the measures described under 

Item 1.

343

 to 

346

S: STACK FREQ. OUT n

!: # 343 to 346

347

 to 

350

S: STACK PULSE OUT n

!: # 343 to 346

The temporarily buffered flow portions (measuring 

mode for pulsating flow) could not be cleared or output 

within 60 seconds.

1. Increase the setting for pulse weighting

2. Increase the max. pulse frequency if the totalizer can handle 

a higher number of pulses.

3. Increase or reduce flow, as applicable.

Recommendations in the event of fault category = FAULT 

MESSAGE ($)
• Configure the fault response of the output to "ACTUAL 

VALUE" so that the temporary buffer can be cleared.

• Clear the temporary buffer by the measures described under 

Item 1.

351

 to 

354

S: CURRENT RANGE n

!: # 351 to 354

Current output:

flow is out of range.

1. Change the upper or lower limit setting, as applicable.

2. Increase or reduce flow, as applicable.

355

 to 

358

S: FREQ. RANGE n

!: # 355 to 358

Frequency output:

flow is out of range.

1. Change the upper or lower limit setting, as applicable.

2. Increase or reduce flow, as applicable.

359

 to 

362

S: PULSE RANGE

!: # 359 to 362

Pulse output:

the pulse output frequency is out of range.

1. Increase the setting for pulse weighting

2. When selecting the pulse width, choose a value that can still 

be processed by a connected counter (e.g. mechanical 

counter, PLC etc.).

Determine the pulse width:

– Variant 1: Enter the minimum duration that a pulse must 

be present at the connected counter to ensure its 

registration.

– Variant 2: Enter the maximum (pulse) frequency as the 

half "reciprocal value" that a pulse must be present at the 

connected counter to ensure its registration.

Example:

The maximum input frequency of the connected counter is 

10 Hz. The pulse width to be entered is:

a0004437

3. Reduce flow.

No. Error message / Type Cause Remedy (spare part → ä 87)

1

2.10 Hz
= 50 ms
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9.3 Process error messages

! Note! 

Also observe the information on → ä 62.

No. # 5xx  → Application error

501 S: SW.-UPDATE ACT.

!: # 501

New amplifier or communication (I/O module) 

software version is loaded. 

Currently no other functions are possible.

Wait until the procedure is finished. 

The device will restart automatically.

502 S: UP-/DOWNLOAD ACT

!: # 502

Uploading or downloading the device data via operating 

program. 

Currently no other functions are possible.

Wait until the procedure is finished.

No. # 6xx  → Simulation mode active

601 S: POS. ZERO-RETURN

!: # 601

Positive zero return active

" Caution! 

This message has the highest display priority!

Switch off positive zero return

611

 to 

614

S: SIM. CURR. OUT. n

!: # 611 to 614

Simulation current output active

621

 to 

624

S: SIM. FREQ. OUT. n

!: # 621 to 624

Simulation frequency output active Switch off simulation

631

 to 

634

S: SIM. PULSE n

!: # 631 to 634

Simulation pulse output active Switch off simulation

641

 to 

644

S: SIM. STAT. OUT n

!: # 641 to 644

Simulation status output active Switch off simulation

671

 to 

674

S: SIM. STATUS IN n

!: # 671 to 674

Simulation status input active Switch off simulation

691 S: SIM. FAILSAFE

!: # 691

Simulation of response to error (outputs) active Switch off simulation

692 S: SIM. MEASURAND

!: # 692

Simulation of a measured variable active (e.g. mass 

flow).

Switch off simulation

698 S: DEV. TEST ACT.

!: # 698

The measuring device is being checked on site via the 

test and simulation device.

–

No. Error message / Type Cause Remedy (spare part → ä 87)

No. Error message / Type Cause Remedy (spare part → ä 87)

P = Process error

$ = Fault message (with an effect on the outputs)

! = Notice message (without an effect on the outputs)

401 EMPTY PIPE

$: # 401

Measuring tube partially filled or empty 1. Check the process conditions of the plant

2. Fill the measuring tube

461 ADJ. NOT OK

!: # 461

EPD calibration not possible because the fluid's 

conductivity is either too low or too high.

The EPD function cannot be used with fluids of this nature.

463 FULL = EMPTY

$: # 463

The EPD calibration values for empty pipe and full pipe 

are identical, therefore incorrect.

Repeat calibration, making sure procedure is correct → ä 74.
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9.4 Process errors without messages

Symptoms Rectification

Remark: You may have to change or correct certain settings in functions in the function matrix in order to rectify the fault.

Flow values are negative, even though 

the fluid is flowing forwards through 

the pipe.

1. Remote version:

– Switch off the power supply and check the wiring → ä 44

– If necessary, reverse the connections at terminals 41 and 42

2. Change the setting in the "INSTALLATION DIRECTION SENSOR" function accordingly

Measured-value reading fluctuates 

even though flow is steady.

1. Check grounding and potential equalization → ä 54

2. Check the fluid for presence of gas bubbles.

3. In the "SYSTEM DAMPING" function → increase the value

Measured-value reading shown on 

display, even though the fluid is at a 

standstill and the measuring tube is full.

1. Check grounding and potential equalization → ä 54

2. Check the fluid for presence of gas bubbles.

3. Activate the "LOW FLOW CUTOFF" function, i.e. enter or increase the value for the switching point.

Measured-value reading on display, 

even though measuring tube is empty.

1. Perform empty-pipe/full-pipe adjustment and then switch on Empty Pipe detection → ä 74

2. Remote version: Check the terminals of the EPD cable → ä 44

3. Fill the measuring tube.

The current output signal is always 4 

mA, irrespective of the flow signal at 

any given time.

1. Select the "BUS ADDRESS" function and change the setting to "0".

2. Value for creepage too high. Reduce the value in the "LOW FLOW CUTOFF" function.

The fault cannot be rectified or some 

other fault not described above has 

arisen.

In these instances, please contact your 

Endress+Hauser service organization.

The following options are available for tackling problems of this nature:

Request the services of an Endress+Hauser service technician

If you contact our service organization to have a service technician sent out, please be ready to quote the following 

information:

– Brief description of the fault

– Nameplate specifications (→ ä 7): order code, serial number

Returning devices to Endress+Hauser

The necessary procedures (→ ä 6) must be carried out before you return a flowmeter requiring repair or calibration to 

Endress+Hauser.

Always enclose a duly completed "Declaration of Conformity" form with the flowmeter. You will find a master copy of 

this form at the back of this manual.

Replace transmitter electronics

Components in the measuring electronics defective → order spare parts → ä 77
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9.5 Response of outputs to errors

! Note! 

The failsafe mode of totalizers, current, pulse and frequency outputs can be customized by means 

of various functions in the function matrix. You will find detailed information on these procedures 

in the "Description of Device Functions" manual.

You can use positive zero return to set the signals of the current, pulse and status outputs to their 

fallback value, for example when measuring has to be interrupted while a pipe is being cleaned. This 

function takes priority over all other device functions: simulations, for example, are suppressed.

Failsafe mode of outputs and totalizers

Process/system error is current Positive zero return is activated

" Caution! 

System or process errors defined as "Notice messages" have no effect whatsoever on the inputs and outputs. See the 

information on → ä 65

Current output MINIMUM VALUE

0–20 mA → 0 mA

4–20 mA → 2 mA

4–20 mA HART → 2 mA

4–20 mA NAMUR →3.5 mA

4–20 mA HART NAMUR →3.5 mA

4–20 mA US → 3.75 mA

4–20 mA HART US → 3,75 mA

0–20 mA (25 mA) → 0 mA

4–20 mA (25 mA) → 2 mA

4–20 mA (25 mA) HART → 2 mA

MAXIMUM VALUE

0–20 mA → 22 mA

4–20 mA → 22 mA

4–20 mA HART → 22 mA

4–20 mA NAMUR → 22.6 mA

4–20 mA HART NAMUR → 22.6 mA

4–20 mA US → 22.6 mA

4–20 mA HART US → 22.6 mA

0–20 mA (25 mA) → 25 mA

4–20 mA (25 mA) → 25 mA

4–20 mA (25 mA) HART → 25 mA

HOLD VALUE

Last valid value (preceding occurrence of the fault) is output.

ACTUAL VALUE

Measured value display on the basis of the current flow 

measurement. The fault is ignored.

Output signal corresponds to 

"zero flow"

Pulse output MIN/MAX VALUE → FALLBACK VALUE

Signal output  →  no pulses

HOLD VALUE

Last valid value (preceding occurrence of the fault) is output.

ACTUAL VALUE

Fault is ignored, i.e. normal measured-value output on the basis of 

ongoing flow measurement.

Output signal corresponds to 

"zero flow"
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Frequency 

output

FALLBACK VALUE

Signal output  →  0 Hz

Output signal corresponds to 

"zero flow"

FAILSAFE LEVEL

Output of the frequency specified in the FALÌLSAFE VALUE 

function.

HOLD VALUE

Measured value display on the basis of the

last saved value preceding occurrence of the fault.

ACTUAL VALUE

Measured value display on the basis of the current flow 

measurement. The fault is ignored.

Totalizer STOP

The totalizers are paused until the error is rectified.

Totalizer stops

ACTUAL VALUE

The fault is ignored. The totalizer continues to count in accordance 

with the current flow value.

HOLD VALUE

The totalizer continues to count the flow in accordance with the 

last valid flow value (before the error occurred).

Status output In the event of a fault or power supply failure: 

Status output → non-conductive

No effect on status output

Failsafe mode of outputs and totalizers

Process/system error is current Positive zero return is activated
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9.6 Spare parts

Detailed troubleshooting instructions are provided in the previous sections → ä 80

The measuring device, moreover, provides additional support in the form of continuous self-

diagnosis and error messages.

Fault rectification can entail replacing defective components with tested spare parts. The illustration 

below shows the available scope of spare parts.

! Note! 

You can order spare parts directly from your Endress+Hauser service organization by providing the 

serial number printed on the transmitter's nameplate → ä 7

Spare parts are shipped as sets comprising the following parts:

• Spare part

• Additional parts, small items (threaded fasteners, etc.)

• Mounting instructions

• Packaging

A0009764

Fig. 52: Spare parts for Promag 50 transmitter (field and wall-mounted housings)

1 Power unit board (85 to 260 V AC, 20 to 55 V AC, 16 to 62 V DC)

2 Amplifier board

3 I/O board (COM module)

4 HistoROM / S-DAT (sensor data memory)

5 Display module

1

2

4

5

3
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9.6.1 Removing and installing printed circuit boards

Field housing: removing and installing printed circuit boards → å 53

# Warning! 

• Risk of electric shock! 

Exposed components carry dangerous voltages. Make sure that the power supply is switched off 

before you remove the cover of the electronics compartment.

• Risk of damaging electronic components (ESD protection). Static electricity can damage electronic 

components or impair their operability. Use a workplace with a grounded working surface 

purpose-built for electrostatically sensitive devices!

• If you cannot guarantee that the dielectric strength of the device is maintained in the following 

steps, then an appropriate inspection must be carried out in accordance with the manufacturer’s 

specifications.

• When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement 

to these Operating Instructions.

" Caution! 

Use only original Endress+Hauser parts.

1. Switch off power supply.

2. Unscrew cover of the electronics compartment from the transmitter housing.

3. Remove the local display (1) as follows:

– Press in the latches (1.1) at the side and remove the display module.

– Disconnect the ribbon cable (1.2) of the display module from the amplifier board.

4. Remove the screws and remove the cover (2) from the electronics compartment.

5. Remove the boards (4, 6): Insert a suitable tool into the hole (3) provided for the purpose and 

pull the board clear of its holder.

6. Remove amplifier board (5):

– Disconnect the plug of the electrode signal cable (5.1) including S-DAT (5.3) from the board.

– Loosen the plug locking of the coil current cable (5.2) and gently disconnect the plug from 

the board, i.e. without moving it to and fro.

– Insert a thin pin into the hole (3) provided for the purpose and pull the board clear of its 

holder.

7. Installation is the reverse of the removal procedure.
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A0002657

Fig. 53: Field housing: removing and installing printed circuit boards

1 Local display

1.1 Latch

1.2 Ribbon cable (display module)

2 Screws of electronics compartment cover

3 Aperture for installing/removing boards

4 Power supply board

5 Amplifier board

5.1 Electrode signal cable (sensor)

5.2 Coil current cable (sensor)

5.3 Histo-ROM / S-DAT (sensor data memory)

6 I/O board

4

5

6

3

2

1

1.2

5.1

5.3

5.2

1.1

3

3
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Wall-mount housing: removing and installing printed circuit boards → ä 91

# Warning! 

• Risk of electric shock! 

Exposed components carry dangerous voltages. Make sure that the power supply is switched off 

before you remove the cover of the electronics compartment.

• Risk of damaging electronic components (ESD protection). Static electricity can damage electronic 

components or impair their operability. Use a workplace with a grounded working surface 

purpose-built for electrostatically sensitive devices!

• If you cannot guarantee that the dielectric strength of the device is maintained in the following 

steps, then an appropriate inspection must be carried out in accordance with the manufacturer’s 

specifications.

• When connecting Ex-certified devices, see the notes and diagrams in the Ex-specific supplement 

to these Operating Instructions.

" Caution! 

Use only original Endress+Hauser parts.

1. Switch off power supply.

2. Remove the screws and open the hinged cover (1) of the housing. Remove screws of the 

electronics module (2).

3. Then push up electronics module and pull it as far as possible out of the wall-mounted housing.

4. Disconnect the following cable plugs from amplifier board (7):

– Electrode signal cable plug (7.1) including S-DAT (7.3).

– Plug of coil current cable (7.2). To do so, loosen the plug locking of the coil current cable 

and gently disconnect the plug from the board, i.e. without moving it to and fro.

– Ribbon cable plug (3) of the display module.

5. Remove the screws and remove the cover (4) from the electronics compartment.

6. Remove the boards (6, 7, 8): Insert a suitable tool into the hole (5) provided for the purpose 

and pull the board clear of its holder.

7. Installation is the reverse of the removal procedure.
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A0005409

Fig. 54: Wall-mount housing: removing and installing printed circuit boards

1 Housing cover

2 Electronics module

3 Ribbon cable (display module)

4 Cover of electronics compartment (3 screws)

5 Aperture for installing/removing boards

6 Power supply board

7 Amplifier board

7.1 Electrode signal cable (sensor)

7.2 Coil current cable (sensor)

7.3 Histo-ROM / S-DAT (sensor data memory)

8 I/O board

6

7

8

5

5

3 4

7.1

7.3

7.2

1

2

3

5
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9.6.2 Replacing the device fuse

# Warning! 

Risk of electric shock! Exposed components carry dangerous voltages. Make sure that the power 

supply is switched off before you remove the cover of the electronics compartment.

The main fuse is on the power supply board (→ ä 92).

The procedure for replacing the fuse is as follows:

1. Switch off power supply.

2. Remove the power supply board: field housing → ä 88, wall-mount housing → ä 90 

3. Remove cap (1) and replace the device fuse (2).

Use only fuses of the following type:

– Power supply 20 to 55 V AC / 16 to 62 V DC → 2.0 A slow-blow / 250 V; 

5.2 × 20 mm

– Power supply 85 to 260 V AC → 0.8 A slow-blow / 250 V; 5.2 × 20 mm

– Ex-rated devices → see the Ex documentation.

4. Installation is the reverse of the removal procedure.

" Caution! 

Use only original Endress+Hauser parts.

a0001148

Fig. 55: Replacing the device fuse on the power supply board

1 Protective cap

2 Device fuse

1

2
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9.6.3 Replacing the exchangeable electrode 

The Promag W sensor (DN 350 to 2000; 14" to 78") is available with exchangeable measuring 

electrodes as an option. This design permits the measuring electrodes to be replaced or cleaned 

under process conditions.

a0004447

Fig. 56: Apparatus for replacing exchangeable measuring electrodes

View A = DN 1200 to 2000 (48" to 78")

View B = DN 350 to 1050 (14" to 42")

1 Allen screw

2 Handle

3 Electrode cable

4 Knurled nut (locknut)

5 Measuring electrode

6 Stop cock (ball valve)

7 Retaining cylinder

8 Locking pin (for handle)

9 Ball-valve housing

10 Seal (retaining cylinder)

11 Coil spring

A

3 2
1

4

8 7

11

1

6

10

9

5

B
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Removing the electrode Installing the electrode

1 Loosen Allen screw (1) and remove the cover. 1 Insert new electrode (5) into retaining cylinder (7) 

from below. Make sure that the seals at the tip of the 

electrode are clean.

2 Remove electrode cable (3) secured to handle (2). 2 Mount handle (2) on the electrode and insert 

locking pin (8) to secure it in position.

" Caution! 

Make sure that coil spring (11) is inserted. This is 

essential to ensure correct electrical contact and 

correct measuring signals.

3 Loosen knurled nut (4) by hand. 

This knurled nut acts as a locknut.

3 Pull the electrode back until the tip of the electrode 

no longer protrudes from retaining cylinder (7).

4 Remove electrode (5) by turning handle (2). The 

electrode can now be pulled out of retaining cylinder 

(7) as far as a defined stop.

# Warning! 

Risk of injury. 

Under process conditions (pressure in the piping 

system) the electrode can recoil suddenly against its 

stop. Apply counter-pressure while releasing the 

electrode.

4 Screw the retaining cylinder (7) onto ball-valve 

housing (9) and tighten it by hand. 

Seal (10) on the cylinder must be correctly seated 

and clean.

! Note! 

Make sure that the rubber hoses on retaining 

cylinder (7) and stop cock (6) are of the same color 

(red or blue).

5 Close stop cock (6) after pulling out the electrode as 

far as it will go.

# Warning! 

Do not subsequently open the stop cock, in order to 

prevent fluid escaping.

5 Open stop cock (6) and turn handle (2) to screw the 

electrode all the way into the retaining cylinder.

6 Remove the electrode complete with retaining 

cylinder (7).

6 Screw knurled nut (4) onto the retaining cylinder. 

This firmly locates the electrode in position.

7 Remove handle (2) from electrode (5) by pressing 

out locking pin (8). Take care not to lose coil spring 

(11).

7 Use the Allen screw to secure electrode cable (3) to 

handle (2).

" Caution! 

Make sure that the machine screw securing the 

electrode cable is firmly tightened. This is essential 

to ensure correct electrical contact and correct 

measuring signals.

8 Remove the old electrode and insert the new 

electrode. 

Replacement electrodes can be ordered separately 

from Endress+Hauser.

8 Reinstall the cover and tighten Allen screw (a).
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9.7 Return

" Caution! 

Do not return a measuring device if you are not absolutely certain that all traces of hazardous 

substances have been removed, e.g. substances which have penetrated crevices or diffused through 

plastic.

Costs incurred for waste disposal and injury (burns, etc.) due to inadequate cleaning will be charged 

to the owner-operator.

The following steps must be taken before returning a flow measuring device to Endress+Hauser, 

e.g. for repair or calibration:

• Always enclose a duly completed "Declaration of contamination" form. Only then can 

Endress+Hauser transport, examine and repair a returned device.

• Enclose special handling instructions if necessary, for example a safety data sheet as per EC 

REACH Regulation No. 1907/2006.

• Remove all residues. Pay special attention to the grooves for seals and crevices which could 

contain residues. This is particularly important if the substance is hazardous to health, e.g. 

flammable, toxic, caustic, carcinogenic, etc.

! Note! 

You will find a preprinted "Declaration of contamination" form at the back of these Operating 

Instructions. 

9.8 Disposal

Observe the regulations applicable in your country!

9.9 Software history

Date Software version Changes to software Operating 

Instructions

11.2009 Amplifier:

V 2.03.XX

Introduction of Calf history 71106181 / 12.09

71105332 / 11.09

06.2009 Amplifier:

V 2.02.XX

Introduction of Promag L 71095684 / 06.09

03.2009 Amplifier:

V 2.02.XX

Introduction of Promag D

Introduction of new nominal diameter

71088677 / 03.09

11.2004 Amplifier:

1.06.01

Communication module:

1.04.00

Software update relevant only for production 50097089 / 10.03

10.2003 Amplifier:

1.06.00

Communication module:

1.03.00

Software expansion:

• Language groups

• Flow direction pulse output selectable

New functionalities:

• Second Totalizer

• Adjustable backlight (display)

• Operation hours counter

• Simulation function for pulse output

• Counter for access code

• Reset function (fault history)

• Up-/download with FieldTool

50097089 / 10.03
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! Note! 

Uploads or downloads between the individual software versions are only possible with a special 

service software.

08.2003 Communication module:

1.02.01

Software expansion:

• New / revised functionalities

New functionalities:

• Current span NAMUR NE 43

• Failsafe mode function

• Troubleshooting function

• System and process error messages

• Response of status output

50097089 / 08.03

08.2002 Amplifier:

1.04.00

Software expansion:

• New / revised functionalities

New functionalities:

• Current span NAMUR NE 43

• EPD (new mode)

• Failsafe mode function

• Acknowledge fault function

• Troubleshooting function

• System and process error messages

• Response of status output

50097089 / 08.02

03.2002 Amplifier:

1.03.00

Software expansion:

• Suitability for custody transfer

measurement Promag 50/51

none

06.2001 Amplifier:

1.02.00

Communication module:

1.02.00

Software expansion:

• New functionalities:

New functionalities:

• General device functions

• "OED" software function

• "Pulse width" software function

50097089 / 06.01

09.2000 Amplifier:

1.01.01

Communication module:

1.01.00

Software expansion:

• Functional adaptations

none

08.2000 Amplifier:

1.01.00

Software expansion:

• Functional adaptations

none

04.2000 Amplifier:

1.00.00

Communication module:

1.00.00

Original software

Compatible with:

• FieldTool

• Commuwin II (version 2.05.03 and higher)

• HART Communicator DXR 275

(from OS 4.6) with Rev. 1, DD1

50097089 / 04.00

Date Software version Changes to software Operating 

Instructions
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10 Technical data

10.1 Technical data at a glance

10.1.1 Application

→ ä 5

10.1.2 Function and system design

Measuring principle Electromagnetic flow measurement on the basis of Faraday’s Law.

Measuring system → ä 7

10.1.3 Input

Measured variable Flow velocity (proportional to induced voltage)

Measuring range Typically v = 0.01 to 10 m/s (0.033 to 33 ft/s) with the specified accuracy

Operable flow range Over 1000 : 1

Input signal Status input (auxiliary input)

• Galvanically isolated

• U = 3 to 30 V DC

• Ri = 5 kΩ
• Can be configured for: totalizer reset, positive zero return, error message reset.

10.1.4 Output

Output signal Current output

• Galvanically isolated

• Active/passive can be selected:

– Active: 0/4 to 20 mA, RL < 700 Ω (HART: RL ≥ 250 Ω)

– Passive: 4 to 20 mA, supply voltage VS 18 to 30 V DC, Ri ≥150 Ω)

• Time constant can be selected (0.01 to 100s)

• Full scale value adjustable

• Temperature coefficient: typ. 0.005% o.f.s./°C, resolution: 0.5 A

o.f.s. = of full scale value

Pulse/frequency output

• Galvanically isolated

• Passive: 30 V DC / 250 mA

• Open collector

• Can be configured as:

– Pulse output

Pulse value and pulse polarity can be selected, max. pulse width adjustable (0.5 to 2000 ms)

– Frequency output

Full scale frequency 2 to 1000 Hz (fmax = 1.25 Hz), on/off ratio 1:1, pulse width max. 10 s.
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Signal on alarm Current output

Failsafe mode can be selected (e.g. in accordance with NAMUR Recommendation NE 43)

Pulse/frequency output

Failsafe mode can be selected

Status output

"Not conductive" in the event of fault or power supply failure

Load See "Output signal"

Switching output Status output

• Galvanically isolated

• Max. 30 V DC/250 mA

• Open collector

• Can be configured for: error messages, empty pipe detection (EPD), flow direction, limit values

Low flow cut off Low flow cut off, switch-on point can be selected as required

Galvanic isolation All circuits for inputs, outputs, and power supply are galvanically isolated from each other.
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10.1.5 Power supply

Electrical connections → ä 44

Supply voltage

(power supply)

• 85 to 260 V AC, 45 to 65 Hz

• 20 to 55 V AC, 45 to 65 Hz

• 16 to 62 V DC

Cable entry Power supply and signal cables (inputs/outputs):

• Cable entry M20 × 1.5 (8 to 12 mm/0.31 to 0.47 inch)

• Sensor cable entry for armored cables M20 × 1.5 (9.5 to 16 mm / 0.37 to 0.63 inch)

• Threads for cable entries ½" NPT, G ½"

Connecting cable for remote version:

• Cable entry M20 × 1.5 (8 to 12 mm/0.31 to 0.47 inch)

• Sensor cable entry for armored cables M20 × 1.5 (9.5 to 16 mm / 0.37 to 0.63 inch)

• Threads for cable entries ½" NPT, G ½"

Cable specifications → ä 50

Power consumption Power consumption

• AC: <15 VA (incl. sensor)

• DC: <15 W (incl. sensor)

Switch-on current

• Max 3 A (<5 ms) for 260 V AC

• Max. 13.5 A (<5 ms) for 24 V DC

Power supply failure • Lasting min. 1 cycle frequency:

• EEPROM saves measuring system data

• S-DAT: exchangeable data storage chip which stores the data of the sensor (nominal diameter, 

serial number, calibration factor, zero point etc.)

Potential equalization → ä 54
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10.1.6 Performance characteristics

Reference operating 

conditions

To DIN EN 29104 and VDI/VDE 2641:

• Fluid temperature: +28 °C ± 2 K

• Ambient temperature: +22 °C ± 2 K

• Warm-up period: 30 minutes

Installation:

• Inlet run >10 × DN

• Outlet run > 5 × DN

• Sensor and transmitter grounded.

• The sensor is centered in the pipe.

Maximum measured error • Current output: plus typically ± 5 A

• Pulse output: ± 0.5% o.r. ± 1 mm/s

Option: ± 0.2% o.r. ± 2 mm/s (o.r. = of reading)

(o.r. = of reading)

Fluctuations in the supply voltage do not have any effect within the specified range.

A0005531

Fig. 57: Max. measured error in % of reading

Repeatability Max. ± 0.1% o.r. ± 0.5 mm/s (o.r. = of reading)

10.1.7 Operating conditions: Installation

Installation instructions Any orientation (vertical, horizontal), restrictions and installation instructions → ä 13

Inlet and outlet run If possible, install the sensor upstream from fittings such as valves, T-pieces, elbows, etc. The 

following inlet and outlet runs must be observed in order to meet accuracy specifications (→ ä 16, 

→ å 12):

• Inlet run: ≥ 5 × DN

• Outlet run: ≥ 2 × DN

Adapters → ä 17

Length of connecting cable → ä 20
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10.1.8 Operating conditions: Environment

Ambient temperature range • Transmitter:

– Standard: –20 to +60 °C (–4 to +140 °F)

– Optional: –40 to +60 °C (–40 to +140 °F)

! Note! 

At ambient temperatures below –20 (–4 °F) the readability of the display may be impaired.

• Sensor:

– Flange material carbon steel: –10 to +60 °C (+14 to +140 °F)

– Flange material stainless steel: –40 to +60 °C (–40 to +140 °F)

" Caution! 

• The permitted temperature range of the measuring tube lining may not be undershot or overshot 

(→ "Operating conditions: Process" → "Medium temperature range"). 

• Install the device in a shady location. Avoid direct sunlight, particularly in warm climatic regions.

• The transmitter must be mounted separate from the sensor if both the ambient and fluid 

temperatures are high.

Storage temperature The storage temperature corresponds to the operating temperature range of the measuring 

transmitter and the appropriate measuring sensors.

" Caution! 

• The measuring device must be protected against direct sunlight during storage in order to avoid 

unacceptably high surface temperatures.

• A storage location must be selected where moisture does not collect in the measuring device. This 

will help prevent fungus and bacteria infestation which can damage the liner.

Degree of protection • Standard: IP 67 (NEMA 4X) for transmitter and sensor

• Optional: IP 68 (NEMA 6P) for remote version of Promag L, W and P sensor.

Promag L only with stainless steel flanges.

Shock and vibration resistance Acceleration up to 2 g following IEC 60068-2-6

(high-temperature version: no data available)

CIP cleaning

" Caution! 

The maximum fluid temperature permitted for the device may not be exceeded.

CIP cleaning is possible:

Promag P, Promag H

CIP cleaning is not possible:

Promag D, Promag L, Promag W 

SIP cleaning

" Caution! 

The maximum fluid temperature permitted for the device may not be exceeded.

SIP cleaning is possible:

Promag H

SIP cleaning is not possible:

Promag D, Promag L, Promag W, Promag P

Electromagnetic compatibility 

(EMC)

• As per IEC/EN 61326 and NAMUR Recommendation NE 21

• Emission: to limit value for industry EN 55011
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10.1.9 Operating conditions: Process

Medium temperature range The permissible temperature depends on the lining of the measuring tube

Promag D

0 to +60 °C (+32 to +140 °F) for polyamide

Promag L

• –20 to +50 °C (–4 to +122 °F) for polyurethane (DN 50 to 300)

• –20 to +90 °C (–4 to +194 °F) for PTFE (DN 50 to 300)

Promag W

• 0 to +80 °C (+32 to +176 °F) for hard rubber (DN 65 to 2000)

• –20 to +50 °C (–4 to +122 °F) for polyurethane (DN 25 to 1200)

Promag P

Standard

• –40 to +130 °C (–40 to +266 °F) for PTFE (DN 15 to 600 / 1/2" to 24"), 

Restrictions → see the following diagrams

• –20 to +130 °C (–4 to +266 °F) for PFA/HE (DN 25 to 200 / 1" to 8"), 

Restrictions → see the following diagrams

• –20 to +150 °C (–4 to +302 °F) for PFA (DN 25 to 200 / 1" to 8"), 

Restrictions → see the following diagrams

Optional

High-temperature version (HT): –20 to +180 °C (–4 to +356 °F) for PFA (DN 25 to 200 / 1" to 8")

A0002660-ae

Abb. 58: Compact version Promag P (with PFA- or PTFE-lining)

TA = ambient temperature; TF = fluid temperature; HT = high-temperature version with insulation

➀ = light gray area → temperature range from –10 to –40 °C (–14 to –40 °F) is valid for stainless steel version only

n = diagonal hatched area → foam lining (HE) and degree of protection IP 68 = fluid temperature 

max. 130°C / 266 °F
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a0002671-ae

Abb. 59: Remote version Promag P (with PFA- or PTFE-lining)

TA = ambient temperature; TF = fluid temperature; HT = high-temperature version with insulation

➀ = light gray area → temperature range from –10 to –40 °C (–14 to –40 °F) is valid for stainless steel version only

n = diagonal hatched area → foam lining (HE) and degree of protection IP68 = fluid temperature 

max. 130°C / 266 °F

Promag H

Sensor:

• DN 2 to 25: –20 to +150 °C (–4 to +302 °F)

• DN 40 to 100: –20 to +150 °C (–4 to +302 °F)

Seals:

• EPDM: –20 to +150 °C (–4 to +302 °F)

• Silicone: –20 to +150 °C (–4 to +302 °F)

• Viton: –20 to +150 °C (–4 to +302 °F)

• Kalrez: –20 to +150 °C (–4 to +302 °F)

Conductivity The minimum conductivity is ≥ 5 S/cm (≥ 20 S/cm for demineralized water)

! Note! 

Note that in the case of the remote version, the requisite minimum conductivity is also influenced 

by the length of the connecting cable → ä 20

Medium pressure range 

(nominal pressure)

Promag D

• EN 1092-1 (DIN 2501)

– PN 16

• ANSI B 16.5

– Class 150

• JIS B2220

– 10 K

Promag L

• EN 1092-1 (DIN 2501)

– PN 10 (DN 50 to 300)

– PN 16 (DN 50 to 150)

• EN 1092-1, lap joint flange, stampel plate

– PN 10 (DN 50 to 300)

• ANSI B 16.5

– Class 150 (2" to 12")

HT

PTFE
m

n

PFA
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Promag W

• EN 1092-1 (DIN 2501)

– PN 6 (DN 350 to 2000)

– PN 10 (DN 200 to 2000)

– PN 16 (DN 65 to 2000)

– PN 25 (DN 200 to 1000)

– PN 40 (DN 25 to 150)

• ANSI B 16.5

– Class 150 (1" to 24")

– Class 300 (1" to 6")

• AWWA

– Class D (28" to 78")

• JIS B2220

– 10 K (DN 50 to 300)

– 20 K (DN 25 to 300)

• AS 2129

– Table E (DN 80, 100, 150 to 1200)

• AS 4087

– PN 16 (DN 80, 100, 150 to 1200)

Promag P

• EN 1092-1 (DIN 2501)

– PN 10 (DN 200 to 600)

– PN 16 (DN 65 to 600)

– PN 25 (DN 200 to 600)

– PN 40 (DN 15 to 150)

• ANSI B 16.5

– Class 150 (½" to 24")

– Class 300 (½" to 6")

• JIS B2220

– 10 K (DN 50 to 300)

– 20 K (DN 15 to 300)

• AS 2129

– Table E (DN 25, 50)

• AS 4087

– PN 16 (DN 50)

Promag H

The permissible nominal pressure depends on the process connection and the seal:

• 40 bar → flange, weld nipple (with O-ring seal)

• 16 bar → all other process connections
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Pressure tightness Promag D

Measuring tube: 0 mbar abs (0 psi abs) with a fluid temperature of ≤ 60 °C (≤ 140 °F)

Promag L (Measuring tube lining: Polyurethane)

Promag L

Measuring tube lining: PTFE

Promag W

Promag P 

Measuring tube lining: PFA

Promag L

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 50 °C 80° C

77 °F 122 °F 176° F

50 to 300 2 to 12" 0 0 -

Promag L

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 90 °C

77 °F 194 °F

 [mbar] [psi]  [mbar] [psi]

50 2" 0 0 0 0

65 - 0 0 40 0.58

80 3" 0 0 40 0.58

100 4" 0 0 135 1.96

125 - 135 1.96 240 3.48

150 6" 135 1.96 240 3.48

200 8" 200 2.90 290 4.21

250 10" 330 4.79 400 5.80

300 12" 400 5.80 500 7.25

Promag W

Nominal diameter

Measuring 

tube lining

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 50 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 122 °F 176° F 212 °F 266 °F 302 °F 356 °F

25 to 1200 1 to 48" Polyurethane 0 0 - - - - -

65 to 2000 3 to 78" Hard rubber 0 0 0 - - - -

Promag P

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 176° F 212 °F 266 °F 302 °F 356 °F

25 1" 0 0 0 0 0 0

32 - 0 0 0 0 0 0

40 1 ½" 0 0 0 0 0 0

50 2" 0 0 0 0 0 0

65 - 0 * 0 0 0 0

80 3" 0 * 0 0 0 0

100 4" 0 * 0 0 0 0
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Promag P 

Measuring tube lining: PTFE

Promag H (Measuring tube lining: PFA)

Limiting flow → ä 18

Pressure loss • No pressure loss if the sensor is installed in a pipe of the same nominal diameter (Promag H: 

only DN 8 and larger).

• Pressure losses for configurations incorporating adapters according to DIN EN 545 (see "Adapters" 

→ ä 17)

125 - 0 * 0 0 0 0

150 6" 0 * 0 0 0 0

200 8" 0 * 0 0 0 0

* No value can be quoted.

Promag P

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 176° F 212 °F 266 °F 302 °F 356 °F

 [mbar] [psi]  [mbar] [psi]  [mbar] [psi]

15 ½" 0 0 0 0 0 100 1.45 – –

25 1" 0 0 0 0 0 100 1.45 – –

32 - 0 0 0 0 0 100 1.45 – –

40 1 ½" 0 0 0 0 0 100 1.45 – –

50 2" 0 0 0 0 0 100 1.45 – –

65 - 0 0 * 40 0.58 130 1.89 – –

80 3" 0 0 * 40 0.58 130 1.89 – –

100 4" 0 0 * 135 1.96 170 2.47 – –

125 - 135 1.96 * 240 3.48 385 5.58 – –

150 6" 135 1.96 * 240 3.48 385 5.58 – –

200 8" 200 2.90 * 290 4.21 410 5.95 – –

250 10" 330 4.79 * 400 5.80 530 7.69 – –

300 12" 400 5.80 * 500 7.25 630 9.14 – –

350 14" 470 6.82 * 600 8.70 730 10.59 – –

400 16" 540 7.83 * 670 9.72 800 11.60 – –

450 18" Partial vacuum is impermissible!

500 20"

600 24"

* No value can be quoted.

Promag H

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 176° F 212 °F 266 °F 302 °F 356 °F

2 to 100 1/12 to 4" 0 0 0 0 0 0

Promag P

Nominal diameter

Resistance of measuring tube lining to partial vacuum

Limit values for abs. pressure [mbar] ([psi]) at various fluid temperatures

[mm] [inch]

25 °C 80° C 100 °C 130 °C 150 °C 180 °C

77 °F 176° F 212 °F 266 °F 302 °F 356 °F
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10.1.10 Mechanical construction

Design, dimensions The dimensions and installation lengths of the sensor and transmitter can be found in the "Technical 

Information" for the device in question. This document can be downloaded as a PDF file from 

www.endress.com. A list of the "Technical Information" documents available is provided in the 

"Documentation" section on → ä 116.

Weight (SI units) Promag D

Promag L (lap joint flanges)

Promag L (lap joint flanges, stamped plate)

Weight data of Promag D in kg

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

25 1" 4.5 2.5 6.0

40 1 ½" 5.1 3.1 6.0

50 2" 5.9 3.9 6.0

65 2 ½" 6.7 4.7 6.0

80 3" 7.7 5.7 6.0

100 4" 10.4 8.4 6.0

Transmitter Promag (compact version): 3.4 kg (Weight data valid without packaging material)

Weight data of Promag L in kg

Nominal diameter Compact version Remote version (without cable)

Sensor Transmitter

[mm] [inch] EN (DIN) ANSI EN (DIN) ANSI

50 2"

P
N

 1
6

10.6

C
la

ss
 1

5
0

10.6

P
N

 1
6

8.6

C
la

ss
 1

5
0

8.6 6.0

65 2 ½" 12.0 – 10.0 – 6.0

80 3" 14.0 14.0 12.0 12.0 6.0

100 4" 16.0 16.0 14.0 14.0 6.0

125 5" 21.5 – 19.5 – 6.0

150 6" 25.5 25.5 23.5 23.5 6.0

200 8"

P
N

 1
0

45 45

P
N

 1
0

43 43 6.0

250 10" 65 65 63 73 6.0

300 12" 70 – 68 – 6.0

Transmitter Promag (compact version): 3.4 kg

(Weight data valid for standard pressure ratings and without packaging material)

Weight data of Promag L in kg

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] EN (DIN) Sensor EN (DIN) Transmitter

50 2"

P
N

 1
0

7.2

P
N

 1
0

5.2 6.0

65 2 ½" 8.0 6.0 6.0

80 3" 9.0 7.0 6.0

100 4" 11.5 9.5 6.0

125 5" 15.0 13.0 6.0

150 6" 19.0 17.0 6.0

200 8" 37.5 35.5 6.0

250 10" 56.0 54.0 6.0

300 12" 57.0 55.0 6.0

Transmitter Promag (compact version): 3.4 kg

(Weight data valid for standard pressure ratings and without packaging material)
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Promag W

Weight data of Promag W in kg

Nominal 

diameter

Compact version Remote version (without cable)

Sensor Trans-

mitter
[mm] [inch] EN (DIN) /

AS*

JIS ANSI/

AWWA

EN (DIN) /

AS*

JIS ANSI/

AWWA

25 1"

P
N

 4
0

7.3

1
0

K

7.3

C
la

ss
 1

5
0

7.3

P
N

 4
0

5.3

1
0

K

5.3

C
la

ss
 1

5
0

5.3 6.0

32 1 ¼" 8.0 7.3 – 6.0 5.3 – 6.0

40 1 ½" 9.4 8.3 9.4 7.4 6.3 7.4 6.0

50 2" 10.6 9.3 10.6 8.6 7.3 8.6 6.0

65 2 ½"

P
N

 1
6

12.0 11.1 –

P
N

 1
6

10.0 9.1 – 6.0

80 3" 14.0 12.5 14.0 12.0 10.5 12.0 6.0

100 4" 16.0 14.7 16.0 14.0 12.7 14.0 6.0

125 5" 21.5 21.0 – 19.5 19.0 – 6.0

150 6" 25.5 24.5 25.5 23.5 22.5 23.5 6.0

200 8"

P
N

 1
0

45 41.9 45

P
N

 1
0

43 39.9 43 6.0

250 10" 65 69.4 65 63 67.4 73 6.0

300 12" 70 72.3 110 68 70.3 108 6.0

350 14" 115 175 113 173 6.0

400 16" 135 205 133 203 6.0

450 18" 175 255 173 253 6.0

500 20" 175 285 173 283 6.0

600 24" 235 405 233 403 6.0

700 28" 355

C
la

ss
 D

400 353

C
la

ss
 D

398 6.0

– 30" – 460 – 458 6.0

800 32" 435 550 433 548 6.0

900 36" 575 800 573 798 6.0

1000 40" 700 900 698 898 6.0

– 42"

P
N

 6

– 1100

P
N

 6

– 1098 6.0

1200 48" 850 1400 848 1398 6.0

– 54" – 2200 – 2198 6.0

1400 – 1300 – 1298 – 6.0

– 60" – 2700 – 2698 6.0

1600 – 1700 – 1698 – 6.0

– 66" – 3700 – 3698 6.0

1800 72" 2200 4100 2198 4098 6.0

– 78" – 4600 – 4598 6.0

2000 – 2800 – 2798 – 6.0

Transmitter Promag (compact version): 3.4 kg

(Weight data valid for standard pressure ratings and without packaging material)

*Flanges according to AS are only available for DN 80, 100, 150 to 400, 500 and 600
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Promag P

Promag H

Weight data of Promag P in kg

Nominal 

diameter

Compact version Remote version (without cable)

Sensor Trans-

mitter
[mm] [inch] EN (DIN) /

AS*

JIS ANSI/

AWWA

EN (DIN) /

AS*

JIS ANSI/

AWWA

15 ½"

P
N

 4
0

6.5

1
0

K

6.5

C
la

ss
 1

5
0

6.5

P
N

 4
0

4.5

1
0

K

4.5

C
la

ss
 1

5
0

4.5 6.0

25 1" 7.3 7.3 7.3 5.3 5.3 5.3 6.0

32 1 ¼" 8.0 7.3 – 6.0 5.3 – 6.0

40 1 ½" 9.4 8.3 9.4 7.4 6.3 7.4 6.0

50 2" 10.6 9.3 10.6 8.6 7.3 8.6 6.0

65 2 ½"
P

N
 1

6
12.0 11.1 –

P
N

 1
6

10.0 9.1 – 6.0

80 3" 14.0 12.5 14.0 12.0 10.5 12.0 6.0

100 4" 14.4 14.7 16.0 14.0 12.7 14.0 6.0

125 5" 16.0 21.0 – 19.5 19.0 – 6.0

150 6" 21.5 24.5 25.5 23.5 22.5 23.5 6.0

200 8"

P
N

 1
0

45 41.9 45

P
N

 1
0

43 39.9 43 6.0

250 10" 65 69.4 75 63 67.4 73 6.0

300 12" 70 72.3 110 68 70.3 108 6.0

350 14" 115 175 113 173 6.0

400 16" 135 205 133 203 6.0

450 18" 175 255 173 253 6.0

500 20" 175 285 173 283 6.0

600 24" 235 405 233 403 6.0

Transmitter Promag (compact version): 3.4 kg

High-temperature version: + 1.5 kg

(Weight data valid for standard pressure ratings and without packaging material)

* Flanges according to AS are only available for DN 25 and 50.

Weight data of Promag H in kg

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] DIN Sensor Transmitter

2 1/12" 5.2 2 6.0

4 5/32" 5.2 2 6.0

8 5/16" 5.3 2 6.0

15 ½" 5.4 1.9 6.0

25 1" 5.5 2.8 6.0

40 1 ½" 6.5 4.5 6.0

50 2" 9.0 7.0 6.0

65 2 ½" 9.5 7.5 6.0

80 3" 19.0 17.0 6.0

100 4" 18.5 16.5 6.0

Transmitter Promag (compact version): 3.4 kg

(Weight data valid for standard pressure ratings and without packaging material)



Technical data Promag 50

110 Endress+Hauser

Weight (US units) Promag D

Promag L (ANSI)

Promag P (ANSI/AWWA)

Weight data of Promag D in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

25 1" 10 6 13

40 1 ½" 11 7 13

50 2" 13 9 13

80 3" 17 13 13

100 4" 23 19 13

Transmitter Promag (compact version): 7.5 lbs (Weight data valid without packaging material)

Weight data of Promag L in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

50 2"

C
la

ss
 1

5
0

23

C
la

ss
 1

5
0

19 13

80 3" 31 26 13

100 4" 35 31 13

150 6" 56 52 13

200 8" 99 95 13

250 10" 143 161 13

Transmitter Promag (compact version): 7.5 lbs

(Weight data valid for standard pressure ratings and without packaging material)

Weight data of Promag P in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

15 ½"

C
la

ss
 1

5
0

14

C
la

ss
 1

5
0

10 13

25 1" 16 12 13

40 1 ½" 21 16 13

50 2" 23 19 13

80 3" 31 26 13

100 4" 35 31 13

150 6" 56 52 13

200 8" 99 95 13

250 10" 165 161 13

300 12" 243 238 13

350 14" 386 381 13

400 16" 452 448 13

450 18" 562 558 13

500 20" 628 624 13

600 24" 893 889 13

Transmitter Promag (compact version): 7.5 lbs

High-temperature version: 3.3 lbs

(Weight data valid for standard pressure ratings and without packaging material)
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Promag W (ANSI/AWWA)

Promag H

Weight data of Promag W in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

25 1"

C
la

ss
 1

5
0

16

C
la

ss
 1

5
0

12 13

40 1 ½" 21 16 13

50 2" 23 19 13

80 3" 31 26 13

100 4" 35 31 13

150 6" 56 52 13

200 8" 99 95 13

250 10" 143 161 13

300 12" 243 238 13

350 14" 386 381 13

400 16" 452 448 13

450 18" 562 558 13

500 20" 628 624 13

600 24" 893 889 13

700 28"

C
la

ss
 D

882

C
la

ss
 D

878 13

– 30" 1014 1010 13

800 32" 1213 1208 13

900 36" 1764 1760 13

1000 40" 1985 1980 13

– 42" 2426 2421 13

1200 48" 3087 3083 13

– 54" 4851 4847 13

– 60" 5954 5949 13

– 66" 8159 8154 13

1800 72" 9041 9036 13

– 78" 10143 10139 13

Transmitter Promag (compact version): 7.5 lbs

(Weight data valid for standard pressure ratings and without packaging material)

Weight data of Promag H in lbs

Nominal diameter Compact version Remote version (without cable)

[mm] [inch] Sensor Transmitter

2 1/12" 11 4 13

4 5/32" 11 4 13

8 5/16" 12 4 13

15 ½" 12 4 13

25 1" 12 6 13

40 1 ½" 14 10 13

50 2" 20 15 13

65 2 ½" 21 17 13

80 3" 42 37 13

100 4" 41 36 13

Transmitter Promag (compact version): 7.5 lbs

(Weight data valid for standard pressure ratings and without packaging material)
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Material Promag D

• Transmitter housing: powder-coated die-cast aluminum

• Sensor housing: powder-coated die-cast aluminum

• Measuring tube: polyamide, O-rings EPDM 

(Drinking water approvals: WRAS BS 6920, ACS, NSF 61, KTW/W270)

• Electrodes: 1.4435/316L

• Ground disks: 1.4301/304

Promag L

• Transmitter housing:

– Compact housing: powder-coated die-cast aluminum

– Wall-mounted housing: powder-coated die-cast aluminum

• Sensor housing: powder-coated die-cast aluminum

• Measuring tube: stainless steel 1.4301 or 1.4306/304L

• Electrodes: 1.4435, Alloy C-22

• Flange

– EN 1092-1 (DIN 2501): 1.4306; 1.4307; 1.4301; RSt37-2 (S235JRG2)

– ANSI: A105; F316L

• Seals: to DIN EN 1514-1

• Ground disks: 1.4435/316L or Alloy C-22

Promag W 

• Transmitter housing:

– Compact housing: powder-coated die-cast aluminum

– Wall-mounted housing: powder-coated die-cast aluminum

• Sensor housing

– DN 25 to 300: powder-coated die-cast aluminum

– DN 350 to 2000: with protective lacquering

• Measuring tube

– DN ≤ 300: stainless steel 1.4301 or 1.4306/304L

(for flanges made of carbon steel with Al/Zn protective coating)

– DN ≥ 350: stainless steel 1.4301 or 1.4306/304

(for flanges made of carbon steel with protective lacquering)

• Electrodes: 1.4435 or Alloy C-22, Tantalum

• Flange

– EN 1092-1 (DIN2501): 1.4571/316L; RSt37-2 (S235JRG2); C22; FE 410W B

(DN ≤ 300 with Al/Zn protective coating; DN ≥ 350 with protective lacquering)

– ANSI: A105; F316L

(DN ≤ 300 with Al/Zn protective coating; DN ≥ 350 with protective lacquering)

– AWWA: 1.0425

– JIS: RSt37-2 (S235JRG2); HII; 1.0425/316L

(DN ≤ 300 with Al/Zn protective coating; DN ≥ 350 with protective lacquering)

– AS 2129

– (DN 150, 200, 250, 300, 600) A105 or RSt37-2 (S235JRG2)

– (DN 80, 100, 350, 400, 500) A105 or St44-2 (S275JR)

– AS 4087: A105 or St44-2 (S275JR)

• Seals: to DIN EN 1514-1

• Ground disks: 1.4435/316L, Alloy C-22, Titanium, Tantalum
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Promag P

• Transmitter housing:

– Compact housing: powder-coated die-cast aluminum

– Wall-mounted housing: powder-coated die-cast aluminum

• Sensor housing

– DN 15 to 300: powder-coated die-cast aluminum

– DN 350 to 2000: with protective lacquering

• Measuring tube

– DN ≤ 300: stainless steel 1.4301 or 1.4306/304L; for flanges made of carbon steel with Al/Zn 

protective coating

– DN ≥ 350.: stainless steel 1.4301 or 1.4306/304L; for flanges made of carbon steel with Al/

Zn protective coating

• Electrodes: 1.4435, Platinum, Alloy C-22, Tantalum, Titanium

• Flange

– EN 1092-1 (DIN2501): 1.4571/316L; RSt37-2 (S235JRG2); C22; FE 410W B

(DN ≤ 300: with Al/Zn protective coating; DN ≥ 350 with protective lacquering)

– ANSI: A105; F316L

(DN ≤ 300 with Al/Zn protective coating; DN ≥ 350 with protective lacquering)

– AWWA: 1.0425

– JIS: RSt37-2 (S235JRG2); HII; 1.0425/316L

(DN ≤ 300 with Al/Zn protective coating; DN ≥ 350 with protective lacquering)

– AS 2129

– (DN 25) A105 or RSt37-2 (S235JRG2)

– (DN 40) A105 or St44-2 (S275JR)

– AS 4087: A105 or St44-2 (S275JR)

• Seals: to DIN EN 1514-1

• Ground disks: 1.4435/316L or Alloy C-22

Promag H

• Transmitter housing:

– Compact housing: powder-coated die-cast aluminum 

or stainless steel field housing (1.4301/316L)

– Wall-mounted housing: powder-coated die-cast aluminum

– Window material: glas or polycarbonate

• Sensor housing: stainless steel 1.4301

• Wall mounting kit: stainless steel 1.4301

• Measuring tube: stainless steel 1.4301

• Electrodes:

– Standard: 1.4435

– Option: Alloy C-22, Tantalum, Platinum

• Flange:

– All connections stainless-steel 1.4404/316L

– EN (DIN), ANSI, JIS made of PVDF

– Adhesive fitting made of PVC

• Seals

– DN 2 to 25: O-ring (EPDM, Viton, Kalrez), gasket seal (EPDM, Viton, silicone)

– DN 40 to 100: gasket seal (EPDM, Viton, silicone)

• Ground rings: 1.4435/316L (optional: Tantalum, Alloy C-22)

Material load diagram The material load diagrams (pressure-temperature graphs) for the process connections are to be 

found in the "Technical Information" documents of the device in question:

List of supplementary documentation → ä 116.
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Fitted electrodes Promag D

• 2 measuring electrodes for signal detection

Promag L, W and P

• 2 measuring electrodes for signal detection

• 1 EPD electrode for empty pipe detection

• 1 reference electrode for potential equalization

Promag H

• 2 measuring electrodes for signal detection

• 1 EPD electrode for empty pipe detection (apart from DN 2 to 15)

Process connections Promag D

Wafer version → without process connections

Promag L

Flange connections:

• EN 1092-1 (DIN 2501)

• ANSI

Promag W and P

Flange connections:

• EN 1092-1 (DIN 2501)

– DN ≤ 300 = form A

– DN ≥ 350 = flat face

– DN 65 PN 16 and DN 600 PN 16 only as per EN 1092-1

• ANSI

• AWWA (only Promag W)

• JIS

• AS

Promag H

With O-ring:

• Weld nipple DIN (EN), ISO 1127, ODT/SMS

• Flange EN (DIN), ANSI, JIS

• Flange made of PVDF EN (DIN), ANSI, JIS

• External thread 

• Internal thread 

• Hose connection 

• PVC adhesive fitting 

With gasket seal:

• Weld nipple DIN 11850, ODT/SMS

• Clamp ISO 2852, DIN 32676, L14 AM7

• Threaded joint DIN 11851, DIN 11864-1, ISO 2853, SMS 1145

• Flange DIN 11864-2

Surface roughness All data relate to parts in contact with fluid.

• Liner → PFA: ≤ 0.4 m (15 in)

• Electrodes: 0.3 to 0.5 m (12 to 20 in)

• Process connection made of stainless-steel (Promag H): ≤ 0.8 m (31 in)
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10.1.11 Human interface

Display elements • Liquid crystal display: illuminated, two-line, 16 characters per line

• Custom configurations for presenting different measured-value and status variables

• 2 totalizers

! Note! 

At ambient temperatures below –20 (–4 °F) the readability of the display may be impaired.

Operating elements • Local operation with three keys (S, O, F)

• "Quick Setup" menus for straightforward commissioning

Language groups Language groups available for operation in different countries:

• Western Europe and America (WEA):

English, German, Spanish, Italian, French, Dutch and Portuguese

• Eastern Europe/Scandinavia (EES):

English, Russian, Polish, Norwegian, Finnish, Swedish and Czech

• Southeast Asia (SEA):

English, Japanese, Indonesian

! Note! 

You can change the language group via the operating program "FieldCare".

Remote operation Operation via HART protocol and Fieldtool

10.1.12 Certificates and approvals

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives. 

Endress+Hauser confirms successful testing of the device by affixing to it the CE mark.

C-tick mark The measuring system meets the EMC requirements of the Australian Communications and Media 

Authority (ACMA)

Ex approval Information about currently available Ex versions (ATEX, FM, CSA, IECEx, NEPSI etc.) can be 

supplied by your Endress+Hauser Sales Center on request. All explosion protection data are given 

in a separate documentation which is available upon request.

Sanitary compatibility Promag D, L, W and P

No applicable approvals or certification

Promag H

• 3A authorization and EHEDG-tested

• Seals: in conformity with FDA (except Kalrez seals)

Drinking water approval Promag D, L and W

• WRAS BS 6920

• ACS

• NSF 61

• KTW/W270

Promag P and H

No drinking water approval
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Pressure Equipment Directive Promag D and L

No pressure measuring device approval

Promag W, P and H

Measuring devices with a nominal diameter smaller than or equal to DN 25 correspond to 

Article 3 (3) of the EC Directive 97/23/EC (Pressure Equipment Directive) and have been designed 

and manufactured according to good engineering practice. Where necessary (depending on the fluid 

and process pressure), there are additional optional approvals to Category II/III for larger nominal 

diameters.

Other standards and 

guidelines

• EN 60529

Degrees of protection by housing (IP code).

• EN 61010-1

Safety requirements for electrical equipment for measurement, control and laboratory use

• IEC/EN 61326

Electromagnetic compatibility (EMC requirements)

• ANSI/ISA-S82.01

Safety Standard for Electrical and Electronic Test, Measuring, Controlling and related Equipment 

- General Requirements. Pollution degree 2, Installation Category II.

• CAN/CSA-C22.2 (No. 1010.1-92)

Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use. 

Pollution degree 2, Installation Category I.

• NAMUR NE 21

Electromagnetic compatibility (EMC) of industrial process and laboratory control equipment.

• NAMUR NE 43

Standardization of the signal level for the breakdown information of digital transmitters with 

analog output signal.

10.1.13 Ordering information

Your Endress+Hauser service organization can provide detailed ordering information and 

information on the order codes on request.

10.1.14 Accessories

Various accessories, which can be ordered separately from Endress+Hauser, are available for the 

transmitter and the sensor → ä 77.

Your Endress+Hauser service organization can provide detailed information on the specific order 

codes on request.

10.1.15 Documentation

• Flow measuring technology (FA005D/06)

• Technical Information Promag 50D (TI082D/06)

• Technical Information Promag 50L (TI097D/06)

• Technical Information Promag 50W, 53W (TI046D/06)

• Technical Information Promag 50P, 53P (TI047D/06)

• Technical Information Promag 50H, 53H (TI048D/06)

• Description of Device Functions Promag 50 HART (BA049D/06)

• Supplementary documentation on Ex-ratings: ATEX, FM, CSA, etc.
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Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material
and De-Contamination", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the
packaging.
Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, benötigen wir die unterschriebene
"Erklärung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt außen an der
Verpackung an.

Serial number

Seriennummer ________________________
Type of instrument / sensor

Geräte-/Sensortyp ____________________________________________

Process data/Prozessdaten Temperature _____ [°F] [°C]

Conductivity / ________

_____

Leitfähigkeit

/

[μS/cm]

Temperatur Pressure _____ [psi] [ Pa ]

Viscosity _____ [cp] [mm /s]

_____

_____

/

/

Druck

Viskosität
2

corrosive
ätzend

harmless
unbedenklich

other *
sonstiges*

toxic
giftig

Process
medium

Identification
CAS No.

flammable
entzündlich

harmful/
irritant

gesundheits-
schädlich/
reizend

Medium /concentration
Medium /Konzentration

Returned part
cleaned with

Medium for
process cleaning

Medium and warnings

Warnhinweise zum Medium

* explosive; oxidising; dangerous for the environment; biological risk; radioactive
* explosiv; brandfördernd; umweltgefährlich; biogefährlich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.
Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Description of failure / Fehlerbeschreibung __________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

“We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”
“Wir bestätigen
w

bestätigen, die vorliegende Erklärung nach unserem besten Wissen wahrheitsgetreu und vollständig ausgefüllt zu haben. Wir
eiter, dass die zurückgesandten Teile sorgfältig gereinigt wurden und nach unserem besten Wissen frei von Rückständen in gefahrbringen-

der Menge sind.”

(place, date / Ort, Datum)

Company data /Angaben zum Absender

Company / ________________________________

_________________________________________________

Address /

_________________________________________________

_________________________________________________

Firma ___

Adresse

Phone number of contact person /

____________________________________________

Fax / E-Mail ____________________________________________

Your order No. / ____________________________

Telefon-Nr. Ansprechpartner:

Ihre Auftragsnr.

Medium zur
Endreinigung

Medium zur
Prozessreinigung

Medium im
Prozess

Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerät in Schutzeinrichtungen

RA No.

Erklärung zur Kontamination und Reinigung
Declaration of Hazardous Material and De-Contamination

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#
clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility.

Bitte geben Sie die von E+H mitgeteilte Rücklieferungsnummer (RA#) auf allen Lieferpapieren an und vermerken Sie diese
auch außen auf der Verpackung. Nichtbeachtung dieser Anweisung führt zur Ablehnung ihrer Lieferung.

Name, dept./Abt. (please print / )bitte Druckschrift Signature / Unterschrift
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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



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.



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



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



1 - 21

1
Miniature circuit breakers
Din-T15 series 15 kA, 20 kA, 25 kA MCBs

Shock resistance (in x, y, z direction)

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

Vibration resistance (in x, y, z direction)
3 g in frequency range 10 to 55 Hz
(operating time at least 30 mins) 
according to IEC 60068-2-6

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

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

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

Notes: 1) Refer Section 3 for kA ratings at 240/415 V. The above ratings are at 415 V AC.
2) All poles include overcurrent and short circuit protection.

Available on indent only.

The LINE-side is the OFF or bottom of the MCB and connects to CD chassis 
tee-offs.

1 pole 1 module  1)

6

10

13

16

20

25

32

40

50

63

In (A)

25

25

25

25

25

25

20

20

15

15

Icu (kA)

25

25

25

25

25

25

20

20

15

15

25

25

25

25

25

25

20

20

15

15

25

25

25

25

25

25

20

20

15

15

Icu (kA)

DTCB15106C

DTCB15110C

DTCB15113C

DTCB15116C

DTCB15120C

DTCB15125C

DTCB15132C

DTCB15140C

DTCB15150C

DTCB15163C

C - Curve
5 - 10 In

2 pole 2 modules  1)

6

10

13

16

20

25

32

40

50

63

In (A)

DTCB15206C

DTCB15210C

DTCB15213C

DTCB15216C

DTCB15220C

DTCB15225C

DTCB15232C

DTCB15240C

DTCB15250C

DTCB15263C

C - Curve
5 - 10 In

3 pole 3 modules  1)

6

10

13

16

20

25

32

40

50

63

DTCB15306C

DTCB15310C

DTCB15313C

DTCB15316C

DTCB15320C

DTCB15325C

DTCB15332C

DTCB15340C

DTCB15350C

DTCB15363C

Add-on RCD
Shunt trip
UVT
Auxiliary/alarm
Padlock bracket
Link bars and terminals
Enclosures
Busbar chassis

Technical data
Tripping characteristics
Dimensions

Section 3
3 - 6, 3 - 8
3 - 24

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

In (A) 6 - 63

1 P
2 P
3 P
4 P

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

Standards AS/NZS 60947-2
Current range 6-63 Amp 1, 2, 3 and 4 pole
Sealable and lockable handle
Modular design
Mounts on NC or CD chassis
Industrial applications

Accessories

Technical data

4 pole  4 modules  1)  2)

6

10

13

16

20

25

32

40

50

63

DTCB15406C

DTCB15410C

DTCB15413C

DTCB15416C

DTCB15420C

DTCB15425C

DTCB15432C

DTCB15440C

DTCB15450C

DTCB15463C

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

i

DTCB15
1 pole

Page

Pagei

i

i
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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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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



3 - 4

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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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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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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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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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 15 

15 kA

C curve
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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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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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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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Dimensions in mm.

Miniature circuit breakers - Din-T 10H

Miniature circuit breakers - Din-T DC



















































4 pole width 693 mm
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Thermal magnetic type 

S125GJ

65kA
Current rating: 12.5 – 125A 

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

Interrupting capacity:

Voltage  Icu Ics
AC use 380/400  65 36
DC use 250V  40 40 

Trip unit:
Adjustable thermal (0.63 Ir to 100% Ir) and adjustable magnetic (6 Im to 12 Im)

Dimensions (mm) 
Poles   3      4
H   155  155
W   90  120
D (less toggle)  68    68
Toggle cut-out       Standard DIN

Ampere  
Rating  Adj. Ir  1) Adj. Im 1)       
NRC  Min - Max. Min - Max.   Cat. No.     

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

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

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

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

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

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

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

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

Panel hinge position (hatching area)
bottom view

HL

15
4±

1

8.5

100

17

200
150

100

200
150

15

M4x0.7
Tapped hole30

13
2

ø9

8.
5(

m
ax

.)

30

17(max.)
max.t5

3P

L

Drilling plan

4P

LH H

Preparation of conductor

30 30
3060 M4X0.7

Tapped hole

ø18ø8.5

16

13
2

15

5

30
30

30
30

8

M4X0.7
Mounting
screw

13
4

13
4

52
102

15 30

L L

H

H

L

3P

H

Drilling plan

4P

Stud can be
turned 45˚or 90˚

Conductor
overlap max.

Mounting plate
(max. t3.2)

Panel cutout
(Front view)

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

HL

61
10

3.
5

4P3P

60
90

45
61

24

13
4

8

15
5

47

90 10645
164.55.5

154

10

28(max.)

30 30 30
45 75

Interpole barrier
(removable) Mounting hole

Connector plug

Front panel t2
M8 screw

M4x0.7
Mounting screw

Operating knob

HLHL

CL

CLCL

61
10645

164.55.5

154

28(max.)

Connector plug

Front panel t2
Operating knob

CL

90

15
5

45

4P
3P

R1

21.514.5

15
5

14
8

Pad lock 

86
90

E125-NJ, S125-NJ, S125-GJ
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OPERATING CHARACTERISTICS

THERMAL MAGNETIC CHARACTERISTICS
125A Frame MCCBs
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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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T1HS / T2HS Handles
For Terasaki moulded case circuit breakers

Features
IP 55 rated plastic handle
Suitable for MCCBs 0.7 A to 1600 AF
Long variable depth shaft supplied standard
Heavy duty METAL locking lever standard
Internal door interlocking components are metal
All handles mount in a 31 - 37 mm hole
Short lever handles on MCCBs to 250 A, longer 
types 400 - 1600 A (short handles optional for 400/630 A)
100 mm2 escutcheon plates are optional
Handles are padlockable in the OFF position as standard
ON padlocking optional via on site handle modification
Accepts up to three 4 - 8 mm locks or multi lock devices
Door opens when handle is switched to OFF position
Door will not open when handle is padlocked OFF
Door defeat function standard
Door defeat non functional when padlocked OFF
Padlock option for handle mechanism mounted on MCCB
All handle mechanisms allow MCCB dial setting viewing and access
For IP 65 applications T1HP/T2HP handles are available

Field applications
General and heavy duty applications
Applications requiring padlocking
Indoor and some outdoor areas

T1HS and T2HS Handle Catalogue Numbers to suit MCCBs TemBreak 2, 125 - 630 A and TemBreak 1, 0.7 – 1600 A

MCCB Ampere Frame 0.7 – 12A 125AF 250AF 400 / 630AF 630 / 800AF 1250 / 1600AF

Grey handle: T1HS03R5GM T2HS12R5GM T2HS25R5GM T2HS40R5GM T1HS80R5GM T1HSX6R5GM

Red/Yellow handle: T1HS03R5RM T2HS12R5RM T2HS25R5RM T2HS40R5RM T1HS80R5RM T1HSX6R5RM

MCCB Amp ratings: XM30PB E125NJ S160NJ / GJ E400NJ XS / XH630 XS1250SE

S125NJ H / L160NJ S400CJ / NJ XV630PE XV1250NE

15 A to 1600 A S125GJ E250NJ S400NE XS / SH800 XS1600SE

ZS250GJ S250NJ / GJ / PE S400GJ XV800PE TL630NE

H125NJ H250NJ / NE S400NE / GE TL800NE

L125NJ L250NJ E630NE TL1250NE

ZS125GJ S630CE / GE

T1HS Handle Catalogue Numbers to suit TemBreak 1 MCCBs, 125 - 400 A

MCCB sizes Grey handle: T1HS12XR5GM T1HS25XR5GM T1HS40R5GM

15 A to 400 A TL30NJ XS250NJ XS400NJ

XS125NJ XH250NJ XH400SE

XH125NJ XV400NE

TL100NJ TL250NJ

Metal lock lever 
standard

Handle escutcheon plate
option

MCCB setting viewing
window

S250 250 A MCCB

Extension shaft

Handle mechanism on MCCB.
Mechanism padlock option available.

Black shaft cone is
removable

Handle type
T2HS25R5GM shown

ON indicator flag
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Panel mount external operating handle
Type T1HS/T2HS

Shaft support cone and plastic shaft
support cylinder are supplied as
shown in above diagram.

Handle type

Handle assembly

Shaft installation

Handle type
T2HS12R5GM
pictured
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Panel mount external operating handles
Type T1HS/T2HS

Handle operation Panel opening procedure

Handle lock operation ON position locking
Modifying T1HS/T2HS handles to lock in the ON
position

1. Unclip and remove the cover from the rear of the
handle.

2. Locate and remove the knock-out tab in the rear
of the handle to enable locking pin movement.

3. Check operation for ON locking.
4. Replace the clip on rear cover onto the rear of 

the handle.
5. The handle can now be installed. It will lock in 

both ON and OFF.

TRIP Operation with the panel open Panel opening procedure by panel
lock release

T2HS40 type shown

Notes: OFF position can be set at 9:00 o’clock or
12:00 o’clock orientation.
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Panel mount external operating handles
Type T1HS/T2HS

T2HS12, T2HS25

Locking peg

Shaft support cone
(standard)

Metal lock lever
(standard)

ON indicator

Shaft support
cylinder (standard)

T2HS40

T1HS80 T1HSX6 / T1HSX6

125/250 MCCB shown
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TemBreak 2 MCCB accessories
T1HS / T2HS Handle dimensions (mm)

T2HS handle with E125NJ, S125NJ, S125GJ, ZS125GJ

Handle orientation options for OFF/ON

Standard orientation using hole
drilling shown on this page.
Also suitable for optional
T2HSESC100 escutcheon label
(not shown)

Alternative
orientation

Handle padlock lever
fully extended

Padlock 
hasp size

Notes: 1. Distance ‘A’ is total distance from front of gear plate to front surface of
escutcheon. Minimum with plastic cone is (187+25) 212, without it is
(136+25) 161 mm. Using special shaft ‘T2HS250SHAFT’, this can be
reduced to (136+6) 142 mm.

2. Cut plastic sleeve to length ‘B’ determined by . B=A–(136+25).
3. Cut shaft to length ‘C’ determined by C=(A+23)–115.
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   Electronic type 

       S250PE 
70kA
Current rating: 50 – 250A 

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

Interrupting capacity:

Voltage  Icu Ics
AC use 380/415  70 70 

Over Current Relay: 
Electronic, for general & selectivity applications 
7 dial selectable characteristic curves suited for a variety of applications 
Base current Ir is adjustable from 40% - 100% of the nominal rated current In.
STD setting 2.5 – 10 (x IR) 2)

INST setting 13 – 14 (x IR) 2)

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

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

Ampere                 
Rating IR Adjustment            
NRC  Min - Max.     Cat. No. 1)

125  50 - 125      S250 PE _ 125   
250  100 - 250 S250 PE _ 250   

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

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

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

1) Add poles to complete MCCB catalogue number. Eg: 3 pole 250A: S250PE 3 250.  “#” add OCR trip unit rating where shown. 

2) The STD and  Instantaneous pickup currents (Isd & Ii ) settings are not individually adjustable, however by selecting different curve 
types  and different IR  settings the values will vary. Curve 1 & 2 Isd = 2.5 x IR, curve 3 Isd  = 5 x IR, curve 4 - 7 Isd   = 10 x IR . IR  dial 
setting 0.4 – 0.9  Ii   = 14 x IR  and IR dial setting 0.95 – 1.0  Ii   = 13 x IR.  Refer curve examples & setting data on pages 18 to 30. 

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

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

MCCB Fitted with Interpole Barriers on Both Ends Interpole Barriers between Adjacent MCCBs

Interpole barriers provide maximum insulation between 
phases at the terminals of the MCCB. They cannot be 
fitted at the same time as any of the terminal covers. 
Interpole barriers for use on one end of the MCCB are 
supplied as standard. Additional interpole barriers can be
ordered individually. All interpole barriers can easily be 
fitted to either end of an MCCB.

MCCB moulds have been designed to accept an additional
interpole barrier between two adjacent MCCBs.

ACCESSORIES
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS
ACCESSORIES

Changeover Pair with Link
Interlock and Motor Operators 

Viewed from Below

Where more than one AC voltage source is available to a distribution system it is
often necessary to prevent multiple sources supplying the system at one time.
Interlocking accessories are used together with two MCCBs to prevent both being in
the ON state simultaneously. This provides a secure mechanical means of preventing
the connection of two supply sources. 

An automatic changeover controller can monitor the status of two supplies and
control the switching of two MCCBs according to pre-programmed parameters.
When an automatic changeover controller is interfaced to a pair of interlocked
MCCBs fitted with remote control accessories, a secure, fully automatic changeover
system is achieved.

Link Interlock (ML)
Link interlocks consist of a mechanism
mounted to each MCCB in an adjacently
mounted pair. The link between each
mechanism inhibits the closure of one
MCCB unless the other is in the OFF
position.

Link interlocks can be used on a mixture 
of 3 and 4 pole breakers of the same 
frame size.

The TemBreak 2 link interlock is an
innovative design breakthrough which 
will save space, time and money for
switchboard builders in that:

• Installation is extremely simple.
Link interlocks are field-installable 
and only require a screwdriver to fit.

• Link interlocks replace the accessory 
cover on the front of the breaker

• Motor operators and operating handles 
are compatible with link interlocks

• The interlock is installed on the front 
of the MCCB and does not therefore
interfere with copperwork or cables

• No need to buy factory-built backplates 
with MCCBs and interlocks pre-fitted

• An automatic changeover pair 
consisting of an interlocked pair 
of  MCCBs with internal control 
accessories and motor operators 
can be assembled in a few minutes!

Link Interlock
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The TemBreak 2 wire interlock is an
innovative design breakthrough which
will save space, time and money for
switchboard builders in that:

• Installation is extremely simple. 
Wire interlocks are field-installable.

• Wire interlocks replace the accessory 
cover on the front of the breaker

• Motor operators and operating handles 
are compatible with wire interlocks

• Interlocking of MCCBs mounted in
different compartments is possible

• No need to buy factory-built 
backplates with MCCBs and 
interlocks pre-fitted

• An automatic changeover pair 
consisting of an interlocked pair of 
MCCBs with internal control 
accessories and motor operators can 
be assembled in a few minutes!

Slide Interlock (MS)
Slide interlocks are manually operated toggle locking
devices which can be installed between two adjacent
MCCBs. Depending on the position of the slide, 
one or other of the MCCBs on either side of a slide
interlock is inhibited from being in the ON position.

Slide interlocks can be used between MCCBs of the
same number of poles and of the same frame size.

Slide interlocks can be installed in the field 
and are padlockable in both positions.

ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS
ACCESSORIES

Wire Interlock (MW)
Wire interlocks consist of two mechanisms connected by a cable. The mechanisms are mounted on
two MCCBs located at a distance from each other which is limited by the length and bend radius of
the cable. The mechanisms and cable inhibit the closure of one MCCB unless the other is in the OFF
position. Each mechanism is ordered separately. Cables of 1.0m or 1.5m length are also ordered as
separate items.

Wire interlocks can be used on a mixture of 3 and 4 pole MCCBs of different frame sizes. 
This allows potential cost savings by using lower rated MCCBs for the alternative power supply. 
MCCBs can be mounted in different switchboard compartment or on different planes.

Changeover Pair with Wire Interlock 
and Motor Operators

View from above

Slide Interlock Installed Between two MCCBs
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INSTALLATION

TEMBREAK 2 
MOULDED CASE CIRCUIT BREAKERS
16A TO 630A

1. Welcome to TemBreak 2

2. Ratings and Specifications

3. Operating Characteristics

4. Application Data

5. Accessories

6. Installation

• Connection and Mounting Options and Accessories 75

• Insulation Distances 80

• Mounting Angle 82

• Direction of Power Supply 82

• Standard Installation Environment and Special Treatments 83

• Temperature Ratings 84

7. Dimensions
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TemBreak 2 MCCBs connection and
mounting accessories facilitate easy installation
in any arrangement. Breakers and accessories
are easy to fit. They are designed to provide
safe and secure termination and mounting
points. 125A and 160A/250A frame models
have a choice of 45mm front cutout patterns

Overview of Connection and Mounting Accessories

Please refer to Section 2, Ratings and Specifications, for details of the connection and mounting
options which are available for each model.

Please refer to Section 7, Dimensions, for detailed dimensions of connection and mounting options
and accessories.

Note that one set of mounting screws is supplied as standard with every circuit breaker or switch
disconnector purchased.

Connection and mounting options overview diagram

CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES 

INSTALLATION

Optional 45mm Cutout Patterns

45mm
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This connection method is standard for all front connected (FC) MCCB models. 
Solid conductors or cables terminated with crimp lug terminals can be used.

Serrated Terminal Surface
Each terminal on 160A and 250A models has a
serrated surface. This provides excellent grip for
heavy cables terminated with crimp lug terminals,
thereby preventing sideways rotation of the lug.

Connection of Large Conductors and Multiple Conductors
Flat bars (FB) are terminal extensions which can be fitted to line or
load side terminals and are used to connect large conductors and
multiple conductors. Available for field fitting in sets of 3 or 4 bars.

*H125 and L125 are 250A frame size

INSTALLATION
CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES
Connection of Busbars and Terminated Cables

Maximum Dimensions of Compression Terminals

Frame Size (A) 125* 160 & 250 400 & 630

Width, W (mm) 17 25 25

Diameter, d (mm) 9 9 11

Maximum from centre to tip, e(mm) 8.5 10 12
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Solderless clamp terminals (FW) can be used to secure stranded cable directly to the MCCB.
Available for field fitting in sets of 3 or 4.

CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES
Direct Entry of Stranded Cable

Rear connections (RC) allow termination of conductors in a different switchboard
compartment to the MCCB body. 

The terminal bar can be rotated in steps of 45 degrees in the field.

Termination in Separate Compartment

INSTALLATION

E125, S125, S125-NF 1.5 to 50 (1 cable)

H125, L125, S160-NF 1.5 to 70 (1 cable)

S160, E250, S250, H250, L250 35 to 120 (1 cable)

E400, S400, H400, L400 80 to 240 (1 cable)

60 to 120 (2 cables)

MCCB Model Cable Capacity (mm2)
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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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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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DIMENSIONS
H125-NJ, L125-NJ, H160-NJ, L160-NJ, S250-PE, H250-NJ,
H250-NE, L250-NJ. Plug-in Versions

9

6 (max.)

15.5 (max.)

Preperation of conductor

22 (max.)

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

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

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

Mounting screw
M8x18 max.

45

4

27

10
2

42

88

11
6

17
2

4t
4t

16
5

132

96

136

156

76.5

M5x20Mounting screw

Mounting plate

45

96

10
2

22

16
0

4t

20
20

16
5

179

203

183
4

1
22

Insulating plate

Mounting screw M5 NUT

Insulating plate

Mounting plate

Support or rail

Support or rail

Termination of Busbar
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OPERATING CHARACTERISTICS
ELECTRONIC CHARACTERISTICS
S250-PE, H250-NE

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

LTD

STD

PTA

N
Option

Standard

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

1Characteristics

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

No. 2 3 4 5 6 7
11

2.5 5 10
0.20.1

14(Max: 13 x In)   Note (1)
0.8
40
1.0

tN=tR Note(2)tN
IN

tp
Ip
Ii

tsd

Isd xIR

xIR
xIR

xIn

(s)

(s)

(s)

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

21 21 5 10 19 29

INST
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Rated Current (A)

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

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

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

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

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

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

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

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

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

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

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

Plug-in
Front 250A 244 237 230 223
Rear

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

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

Calibration Temperature: 45°C

Calibration Temperature: 30°C

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

Rated Current (A)

Rated Current (A)

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

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

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

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

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

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

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

H250-NJ Plug-in Conn. 250A 244 236 225 219 209 200 190
L250-NJ
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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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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 Δ VAC 177 to 275 Δ VAC
380 to 480 Δ VAC (DPB01CM48) 323 to 550 Δ VAC
380 to 415 Δ VAC (PPB01CM48) 323 to 475 Δ 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 ϕ = 1)
Operating frequency ≤ 7200 operations/h
Dielectric strength

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

Output Specifications

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 ΔVAC, 50 Hz
DPB01CM48, PPB01CM48 13 VA @ 400 ΔVAC, 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

L2 L3L1

L1
L2
L3

L2 L3L1

L1
L2
L3

Example 1

Example 2

L2
L3

m<3

U

L2
L3

m<3

U

15

16 18

15

16 18

N

N

N

N

6 75

L1
L2
L3

6 75

L1
L2
L3

Example 1

Example 2

L2
L3

m<3

U

L2
L3

m<3

U

1

1

4

4

3

3

N

11

N

11

DPB01 PPB01

μ

μ

μ

μ

L2

L1

L2
L1

L2

L1

L2

L1
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Upper Level

Hysteresis

Hysteresis

Lower Level

L1

L2

L3

Relay ON

Relay ON

Red LED ON

Red LED ON

L1 or
L1-L2

L2 or
L2-L3

L1 L2 L1

L2L1L3

L2 L3 L3

1 or 6 s

1 or 6 s
T T

1 or 6 s

L3 or
L1-L3

Operation Diagrams



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



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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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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Relays & Sockets

  Sockets (for Blade Terminal Models)

Relays Standard DIN Rail Mount 1 Finger-safe DIN Rail Mount 1 Through Panel Mount PCB Mount

RH1B  SH1B-05  SH1B-O5C  SH1B-51  SH1B-62

1. DIN Rail mount 
socket comes with 
two horseshoe 
clips. Do not use 
unless you plan to 
insert pullover wire 
spring. Replacement 
horseshoe clip part 
number is Y778-011.

RH2B  SH2B-05  SH2B-05C  SH2B-51  SH2B-62

RH3B  SH3B-05  SH3B-05C  SH3B-51  SH3B-62

RH4B  SH4B-05  SH4B-05C  SH4B-51  SH4B-62

Hold Down Springs & Clips

Appearance Description Relay
For DIN 
Mount Socket

For Through Panel & 
PCB Mount Socket

Min Order Qty

Pullover Wire 
Spring

RH1B  SY2S-02F1 2

 SY4S-51F1 10

2. Must use horseshoe clip 
when mounting in DIN 
mount socket. Replacement 
horseshoe clip part number is 
Y778-011.

3. Two required per relay.

RH2B  SY4S-02F1 2

RH3B  SH3B-05F1 2

RH4B  SH4B-02F1 2

Leaf Spring 
(side latch)

RH1B, RH2B, RH3B, RH4B  SFA-202 3   SFA-302 3

20

Leaf Spring 
(top latch)

RH1B, RH2B, RH3B, RH4B   SFA-101 3   SFA-301 3

   

AC Coil Ratings

Voltage 
(V)

Rated Current (mA) ±15% at 20°C Coil Resistance (Ω)
±10% at 20°C

Operation Characteristics
(against rated values at 20ºC)AC 50Hz AC 60Hz

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT
Max. Continuous 
Applied Voltage

Pickup 
Voltage

Dropout 
Voltage

6 170 240 330 387 150 200 280 330 330 9.4 6.4 5.4

110%
80% 

maximum
30%

minimum

12 86 121 165 196 75 100 140 165 165 39.3 25.3 21.2

24 42 60.5 81 98 37 50 70 83 83 153 103 84.5

110 9.6 — 18.1 21.6 8.4 — 15.5 18.2 18.2 — 2,200 1,800

110-120 —
9.4-
10.8

— — — 8.0-9.2 — — — — — —

120 8.6 — 16.4 19.5 7.5 — 14.2 16.5 16.5 — 10,800 7,360

220 4.7 — 8.8 10.7 4.1 — 7.7 9.1 9.1 — 10,800 7,360

220-240 — 4.7-5.4 — — — 4.0-4.6 — — 18,820 — —

240 4.9 — 8.2 9.8 4.3 — 7.1 8.3 8.3 — 12,100 9,120

DC Coil Ratings

Voltage 
(V)

Rated Current (mA) ±15% at 20°C
Coil Resistance (Ω)

±10% at 20°C
Operation Characteristics

(against rated values at 20ºC)

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT
Max. Continuous 
Applied Voltage

Pickup 
Voltage

Dropout 
Voltage

6 128 150 240 250 47 40 25 24

110%
80% 

maximum
10%

minimum

 Standard coil voltages 
are in BOLD.

12 64 75 120 125 188 160 100 96

24 32 36.9 60 62 750 650 400 388

48 18 18.5 30 31 2,660 2,600 1,600 1,550

100-110 — 8.2-9.0 — — — 12,250 — —

110 8 — 12.8 15 13,800 — 8,600 7,340
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Relays & Sockets

 Contact Ratings

Maximum Contact Capacity

Model
Continuous 

Current 

Allowable Contact Power Rated Load

Resistive 
Load

Inductive 
Load

Voltage 
(V)

Res. 
Load

Ind. 
Load

SPDT 10A
1540VA
300W

990VA
210W

110 AC 10A 7A

220 AC 7A 4.5A

30 DC 10A 7A

DPDT
3PDT
4PDT

10A
1650VA
300W

1100VA
225W

110 AC 10A 7.5A

220 AC 7.5A 5A

30 DC 10A 7.5A

Note: Inductive load for the rated load — cos ø = 0.3, L/R = 7 ms

TÜV Ratings

Voltage RH1 RH2 RH3 RH4

240V AC 10A 10A 7.5A 7.5A

30V DC 10A 10A 10A 10A
     

AC: cos ø = 1.0, DC: L/R = 0 ms

 

 Socket Specifi cations

Sockets Terminal Electrical Rating Wire Size Torque

DIN Rail 
Mount 
Sockets

SH1B-05
(Coil) M3 screws
(contact) M3.5 screws with captive wire clamp

250V, 10A Maximum up to 2–#12AWG
5.5 - 9 in•lbs
9 - 11.5 in•lbs

SH2B-05
SH3B-05
SH4B-05

M3.5 screws with captive wire clamp 300V, 10A Maximum up to 2–#12AWG 9 - 11.5 in•lbs

Finger-safe 
DIN Rail 
Mount

SH1B-05C
(coil) M3 screws
(contact) M3.5 screws with captive wire clamp, fi ngersafe

250V, 10A Maximum up to 2–#12AWG
5.5 - 9 in•lbs
9 - 11.5 in•lbs

SH2B-05C
SH3B-05C
SH4B-05C

M3.5 screws with captive wire clamp, fi ngersafe 300V, 10A Maximum up to 2–#12AWG 9 - 11.5 in•lbs

Through
Panel 
Mount 
Socket

SH1B-51
SH2B-51
SH3B-51
SH4B-51

Solder 300V, 10A — —

PCB Mount 
Socket

SH1B-62 PCB mount 250V, 10A — —

SH2B-62
SH3B-62
SH4B-62

PCB mount 300V, 10A — —

 Accessories

Description Appearance Use with Part No. Remarks

Aluminum 
DIN Rail 
(1 meter length)

All DIN rail sockets  BNDN1000

IDEC offers a low-profi le DIN rail (BNDN1000). The BNDN1000 is de-
signed to accommodate DIN mount sockets. Made of durable extruded 
aluminum, the BNDN1000 measures 0.413 (10.5mm) in height and 1.37 
(35mm) in width (DIN standard). Standard length is 39” (1,000mm).

DIN Rail End 
Stop

DIN rail  BNL5 9.1 mm wide.

Replacement 
Hold-Down 
Spring Anchor 

DIN mount sockets and hold 
down springs.

 Y778-011
For use on DIN rail mount socket when using pullover wire hold down 
spring. 2 pieces included with each socket.

UL Ratings

Voltage

Resistive General Use Horse Power Rating

RH1
RH2

RH3 RH4
RH1
RH2

RH3 RH4
RH1
RH2

RH3 RH4

240V AC 10A 7.5A 7.5A 7A 6.5A 5A 1/3 HP 1/3 HP —

120V AC — 10A 10A — 7.5A 7.5A 1/6 HP 1/6 HP —

30V DC 10A 10A — 7A — — — — —

28V DC — — 10A — — — — — —

CSA Ratings

Voltage
Resistive General Use

Horse 
Power 
Rating

RH1 RH2 RH3 RH4 RH1 RH2 RH3 RH4 RH1, 2, 3

240V AC 10A 10A — 7.5A 7A 7A 7A 5A 1/3 HP

120V AC 10A 10A 10A 10A 7.5A 7.5A — 7.5A 1/6 HP

30V DC 10A 10A 10A 10A 7A 7.5A — — —
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Relays & Sockets

 Specifi cations

Contact Material Silver cadmium oxide

Contact Resistance 1 50mΩ maximum

Minimum Applicable Load 24V DC, 30 mA; 5V DC, 100 mA (reference value)

Operate Time 2

SPDT
DPDT

20ms maximum

3PDT
4PDT

25ms maximum

Release Time 2

SPDT
DPDT

20ms maximum

3PDT
4PDT

25ms maximum

Power Consumption 
(approx.)

SPDT AC: 1.1VA (50Hz), 1VA (60Hz) DC: 0.8W

DPDT AC: 1.4VA (50Hz), 1.2VA (60Hz) DC: 0.9W

3PDT AC: 2VA (50Hz), 1.7VA (60Hz) DC: 1.5W

4PDT AC: 2.5VA (50Hz), 2VA (60Hz) DC: 1.5W

Insulation Resistance 100MΩ minimum (500V DC megger)

Dielectric Strength  3

SPDT
Between live and dead parts: 2,000V AC, 1 minute
Between contact and coil: 2,000V AC, 1 minute
Between contacts of the same pole: 1,000V AC, 1 minute

DPDT
3PDT
4PDT

Between live and dead parts: 2,000V AC, 1 minute
Between contact and coil: 2,000V AC, 1 minute
Between contacts of different poles: 2,000V AC, 1 minute
Between contacts of the same pole: 1,000V AC, 1 minute

Operating Frequency
Electrical:  1,800 operations/hour maximum
Mechanical:  18,000 operations/hour maximum

Vibration Resistance
Damage limits: 10 to 55Hz, amplitude 0.5 mm
Operating extremes: 10 to 55Hz, amplitude 0.5 mm

Shock Resistance
Damage limits: 1,000m/s2 (100G)
Operating extremes: 200m/s2 (20G - SPDT, DPDT)
  100m/s2 (10G - 3PDT, 4PDT)

Mechanical Life 50,000,000 operations minimum

Electrical Life

DPDT 500,000 operations minimum (120V AC, 10A)

SPDT
3PDT
4PDT

200,000 operations minimum (120V AC, 10A)

Operating 
Temperature 4

SPDT –25 to +50°C (no freezing)

DPDT
3PDT
4PDT

–25 to +40°C (no freezing)

Operating Humidity 45 to 85% RH (no condensation)

Weight (approx.) SPDT: 24g, DPDT: 37g, 3PDT: 50g, 4PDT: 74g
         

Note: Above values are initial values.
1. Measured using 5V DC, 1A voltage drop method
2. Measured at the rated voltage (at 20°C), excluding contact bouncing

Release time of relays with diode: 40 ms maximum
3. Relays with indicator or diode: 1000V AC, 1 minute 
4. For use under different temperature conditions, refer to Continuous Load Current vs. Operating Temperature Curve. The operating 

temperature range of relays with indicator or diode is –25 to +40°C.
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Relays & Sockets

 Characteristics (Reference Data)

Electrical Life Curves

AC Load DC Load

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

120V AC resistive

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

Li
fe

 (×
 1

0,
00

0 
op

er
at

io
ns

)

(RH1)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

30V DC resistive

100V DC inductive

30V DC inductive

100V DC resistiveLi
fe

 (×
 1

0,
00

0 
op

er
at

io
ns

)

(RH1)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

120V AC resistive

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

Li
fe

 (×
 1

0,
00

0 
op

er
at

io
ns

)

(RH2)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

30V DC resistive

100V DC inductive

30V DC
inductive100V DC resistiveLi

fe
 (×

 1
0,

00
0 

op
er

at
io

ns
)

(RH2)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

120V AC resistive

240V AC inductive

120V AC inductive
240V AC resistive

Li
fe

 (×
 1

0,
00

0 
op

er
at

io
ns

)

(RH3/RH4)

1 3 5 7 92 4 6 8 10

50

20

10

100

500

1000

Load Current (A)

30V DC resistive

100V DC inductive

30V DC inductive

100V DC resistive

Li
fe

 (×
 1

0,
00

0 
op

er
at

io
ns

)

(RH3/RH4)

Maximum Switching Capacity

1 5

0.5

1.0

5.0

10.0

10 100 200 30050
0.1

Load Voltage (V)

Lo
ad

 C
ur

re
nt

 (A
)

DC inductive

DC resistive

AC inductive

AC resistive

(RH1)

1 5

0.5

1.0

5.0

10.0

10 100 200 30050
0.1

DC inductive

DC resistive

AC resistive

AC inductive

Load Voltage (V)

Lo
ad

 C
ur

re
nt

 (A
)

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

10

10

20

30

40

50

60

70

80

90

100

3 5 7 92 4 6 8 10

DC Coil

AC Coil

Note: The rated voltage is
       applied to the coil.

Load Current (A)

O
pe

ra
tin

g 
Te

m
pe

ra
tu

re
 (

C
)

(RH1)

10

10

20

30

40

50

60

70

80

90

100

3 5 7 92 4 6 8 10

DC Coil

AC Coil

Load Current (A)

O
pe

ra
tin

g 
Te

m
pe

ra
tu

re
 (

C
)

Note: The rated voltage is
       applied to the coil.

(RH2)

10

10

20

30

40

50

60

70

80

90

100

3 5 7 92 4 6 8 10

AC/DC Coil

Load Current (A)

O
pe

ra
tin

g 
Te

m
pe

ra
tu

re
 (

C
)

Note: The rated voltage is
       applied to the coil.

(RH3/RH4)

Internal Connection (View from Bottom)
Basic Type

SPDT DPDT 3PDT 4PDT With Check Button

Front
Pushbutton

Contacts can be operated by pressing the 
check button.  

1
5

13 14

9

(   –   ) (   +   )

1
5

13 14
9

4
8

12
(   –   ) (   +   )

1
5

13 14

9

4
8

2
6

1210

(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

With Indicator (-L type)

SPDT 3PDT 4PDT DPDT

Below 
100V 
AC/DC

1
5

13 14

9

(   –   ) (   +   )

1
5
9

4
8

2
6

1210

13 14(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

Below 
24V 
AC/DC

1
5

13 14

9

4
8
12

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

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

•

•

100V 
AC/DC 
and over

1
5

13 14

9

(   –   ) (   +   )

1
5
9

4
8

2
6

1210

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

1
5

13 14

9

2
6
10

3
7
11

4
8
12

24V 
AC/DC 
and over

1
5

13 14

9

4
8
12

(   –   ) (   +   )

With Diode (-D type)

SPDT DPDT 3PDT 4PDT

1
5

13 14

9

(   –   ) (   +   )

1
5

13 14

9

4
8

12

(   –   ) (   +   )

1
5

13 14

9

2
6

10

4
8
12

(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

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

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

•
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Relays & Sockets

With Indicator LED & Diode (-LD type)

SPDT 3PDT 4PDT DPDT

Below 
100V DC

1
5

13 14

9

(   –   ) (   +   )

1
5

13 14

9

2
6

10

4
8

12

(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

Below 
24V 
AC/DC

1
5

13 14

9

4
8
12

(   –   ) (   +   )

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

100V DC 
and over

1
5

13 14

9

(   –   ) (   +   )

1
5

13 14

9

2
6

10

4
8

12

(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

24V 
AC/DC 
and over

1
5

13 14

9

4
8
12

(   –   ) (   +   )

 Dimensions (mm)

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

13

1
5

9

14

4.
7

0.
5

6.4

5.4 14

27
.5

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

35.6 max.

Total length from panel surface including relay socket

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

ø2.6 hole

1 4

5 8

9 12

13 14

6.4 21

27
.5

4.
7

0.
5

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

35.6 max.

Total length from panel surface including relay socket

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

ø2.6 hole

13 14

1 2 4

865

9 10 11

4.
7

0.
5 27
.5

6.4 31

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

35.6 max.

Total length from panel surface including relay socket

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

ø2.6 hole

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

1 2 3 4

7 865

9 10 11 12

13 14

6.4 41

4.
7

0.
5 27

.5

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

35.6 max.

Total length from panel surface including relay socket

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

ø2.6 hole

ø2.6 hole

13

1
5

9

14

3.5
14.5 35.6 max. 6.4

5.42

3843
.2

27
.5

6.
6

5.
9

4.
7

0.
5

4.
7

ø2.6 hole

1 4

5 8

9 12

13 14

3.5

21.5

2

35.6 max. 6.4

3843
.2

27
.5

4.
7

5.
9

7.
25

0.
5

4.
7

10

RH3B-UT RH4B-UT

ø2.6 hole

13 14

1 2 4

865

9 10 12

21.5
31.5 35.6 max. 6.4

3.5

3843
.2

28

10
10

4.
7

2

4.
7

5.
9

7.
25

0.
5

ø2.6 hole

10
10

10
4.

7

2

35.6 max. 6.4
42 max.

13

12

14

1 2 3 4

7 865

9 10 11

28
41.5

28

3.5

3844

4.
7

5.
9

7.
25

0.
5
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Relays & Sockets

Dimensions con’t (mm)

RH1V2-U/RH1V2-UD RH2V2-U/RH2V2-UL/RH2V2-UD

13

1

5

9

14

35.6 max. 4.6

0.
5

27
.5

14

3-ø2.4 holes
2-ø2 holes

4.4

7.
15

6.
6 12

.5
4.

7

0.5

1.
5 2

8-ø2.4 holes

10

14.2

7.
8

7.
25

13
.1

5
4.

7

1413

1 4

5 8

9 12

35.6 max. 4.6

27
.5

5

2
0.

5

0.
5

2

0.5

21

RH3V2-U/RH3V2-UL/RH3V2-D RH4V2-U/RH4V2-UL/RH4V2-UD

13 14

1 2 4
865

9 10 11

35.6 max. 4.6

310.5

0.
5

2

27
.5

11-ø2.4 holes 10 10

7.
8

7.
25

13
.1

5
4.

7

1 2 3 4

7 865

9 10 11 12

13 14

2
0.

5

35.6 max. 4.6

0.5 41

27
.5

14-ø2.4 holes

7.
8

7.
25

13
.1

5
4.

710

30

Standard DIN Rail Mount Sockets 

SH1B-05 SH2B-05

5

1

9

14 13

Terminal Arrangement

17

4.
2

67
2.

5 20

16

8

7.9 max.
25

47

18

14.5

4.4 max.

5.5 min.M3 Terminal
Screw

M3.5 Terminal
Screw

31.5
DIN Rail
(BNDN)

(For terminals 1, 5, and 9)

ø3.6 min.

16

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

5.9 max.

4 max.

4.8 min.

(For terminals 13 and 14)

ø3.2 min.
(Top View)

22

4.
2

67
2.

5

8

26

25

47
18

14.526
30

M3.5 Terminal
Screw

31.5
DIN Rail
(BNDN)

8
4

5
1

12

14

9

13

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

7.9 max.

4.4 max. 5.5 min.

ø3.6 min.

(Top View)

SH3B-05 SH4B-05

36

25

32

4.
2

67
2.

5

47

18

14.5

8

ø3.6 min.
7.9 max.

4.4 max. 5.5 min.

36

40

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

5
1

12

14

10

13

8
4

6
2

9

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

(Top View)

46

25

42

4.
2

67
2.

5

47

18

14.5

8

46

50

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

5
1

9

13

10

14

8
4

7
3

6
2

12 11

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

ø3.6 min.
7.9 max.

4.4 max. 5.5 min.

(Top View)
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Relays & Sockets

Dimensions con’t (mm)

Finger-safe DIN Rail Mount Sockets 

SH1B-05C SH2B-05C

ø5

16

25

1.
7 29.5

18.7

48
17
7

69

20

4.
2

16

M3.5 Terminal 
Screw

M3 Terminal
Screw

36

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

5

1

9

14 13

Terminal ArrangementDIN Rail
(BNDN)

(Top View)
Ring terminals 
cannot be used.

 

ø5

1.
7

69

4.
2

22
7

30
26

M3.5 Terminal
Screw

8
4

5
1

12

14

9

13

Terminal Arrangement
25

29.5

18.7

49

DIN Rail 
(BNDN)

36

26

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

(Top View)Ring terminals 
cannot be used.

SH3B-05C SH4B-05C

1.
7

32

69

4.
2

7

40
36

ø5

M3.5 Terminal
Screw

5
1

12

14

10

13

8
4

6
2

9

Terminal Arrangement

36

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

25

29.5

18.7

49

36
DIN Rail
(BNDN)

(Top View)Ring terminals 
cannot be used.

 

ø5

25

4.
2

1.
7

69
46

42

7

18.7

29.550

49

5
1

9

13

10

14

8
4

7
3

6
2

12 11

46

36

DIN Rail
(BNDN) Terminal Arrangement

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

Ring terminals 
cannot be used.

(Top View)

Through Panel Mount Socket 

SH1B-51 SH2B-51

3

11

18.7

18

31

2.4

12.2

0.
3

25
.4

3.5

Panel Thickness:
1 to 2

13

1
5
9

(Bottom View)
14

Terminal Arrangement

25
.6

0
+0.5

+0
.2 0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗

N: No. of sockets mounted

[18 (N–1) + 12.4]

 

3

11

18.7

27

31

0.
3

25
.4

21.2

3.5

Panel Thickness:
1 to 2

13

1
5
9

4

12
8

14

Terminal Arrangement

25
.6

+0
.2 0

+0.5
0

∗ 10.4 min. when using hold-down springs

5.
4 

m
in

.∗ N: No. of sockets mounted

[27 (N–1) + 21.4]

(Bottom View)

SH3B-51 SH4B-51

3

11

18.7

31

0.
3

25
.4

30.2

3.5

36

Panel Thickness:
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1 Introduction 
The MultiTrode level control relay is a solid-state electronic module in a hi-impact plastic case with a DIN 
rail attachment on the back, making a snap-on-snap-off installation.  Any number of relays can be easily 
added to the DIN metal rail then wired together to form a complex pumping system that other wise may 
have to be controlled and operated by a programmed PLC. 

The relay is normally matched with the MultiTrode probe which works in conjunction with the relay and 
uses the conductivity of the liquid to complete an electrical circuit. 

2 Electrical Overview 
There are 10 screw terminals on the unit.  Facing the relay as 
shown, we look at the bottom terminals (left to right): 

Lo – (Charge mode).  This is the point when the probe is dry 
the relay will turn on. 

Lo – (Discharge mode).  This is the point when the probe in the 
tank is dry the relay will turn off. 

Hi – (Charge mode).  This is the point when the probe in the 
tank is wet a relay will turn off 

Hi – (Discharge mode).  This is the point when the probe in the 
tank is wet a relay will turn on. 

C - is common earth.  All earth bonding must be terminated 
here for correct operation. 

“ L “ is “live”  (240V AC) 

“ N “ is “neutral” (240V AC) 

If the tank is plastic, or if you are conducting tests in a plastic bucket, or the vessel has no earth point 
inside, you must install an earth rod within the tank, vessel or bucket and make sure that it is bonded 
back to C on the relay unit. 

3 DIP Switches 
3.1 DIP Switches 
(See Wiring Diagram for full program functions.) 

3.1.1 DIP 1 & 2 
DIP 1 and 2 control the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting 
must be.  Concentrated acids, minerals are by their own chemical composition highly conductive, so a 
low level of sensitivity is required, purified water is almost an insulator against electrical current flow so a 
higher sensitivity inside the relay is required. 

3.1.2 DIP 3, 4 & 5 
DIP switches 3, 4 and 5, control delay on activation.  For example, in discharge mode with DIP switches 
3, 4 and 5 set to 10 seconds, when the Hi point becomes wet it will activate the motor and it will take 10 
seconds of continual coverage of the probe sensor to make the relay close and start the pump.  This is 
invaluable when the probe is in a turbulent part of a well where fluid is splashing around touching the 
sensors momentarily, and false activation cannot be tolerated. 

3.1.3 DIP 6 
DIP switch 6 controls the charge/discharge function.  Set “ON” for charge, and “OFF” for discharge 
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3.2 Relay Contacts & their Applications 

3.2.1 Contacts 15, 16 & 18 
Contacts 15, 16, and 18 are used for electronic or visual notification of a change in state at the pump 
itself.  Contacts 15, 16, and 18 are used for more advanced applications because they are a changeover 
relay, their state may be the same as contacts 25, 28 or the opposite.  Both sets of contactors are 
triggered simultaneously.  An example is when in discharge mode, (see Figure 1). 

You have a gravity flow coming in so the fluid reaches the lower sensor PB1, contacts 15 and 18 are 
open (15 being common to both contact 16 and 18) contacts 25 and 28 are also normally open but 
contacts 15 16 in this current situation are closed, whether PB1 is wet or dry is of no concern all will stay 
the same.  The level now rises to PB2 and both relays change state, contacts 25 and 28 close to turn on 
the pump, contacts 15 and 16 are open, with 15 and 18 closed. 

In advanced applications this state change may be fed into a logic device to indicate the pump is running 
or the pump has stopped and perhaps light an LED or incandescent light source for visual confirmation 
that a change has occurred in the relay. 

3.2.2 Contacts 25 & 28 
Contacts 25 and 28 are used to control pump states.  Contacts 25 and 28 are mostly used for turning on 
motors via a starting relay or solenoid, so, these sets of contacts react to the rising or falling levels of the 
fluid inside the tank, they will operate to turn on a pump in discharge mode when the top sensor is wet 
and in charge mode turn on the pump when the bottom sensor is dry. 

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

Figure 1 – Discharge Mode 

Figure 1 shows two probes, (PB1 connected to 
Lo and PB2 connected to Hi).  The pit is mostly 
underground and there is a gravity-fed inlet at the 
top left-hand side.  The pit is empty with PB1 
completely dry.  Dipswitch 6 is set to “OFF.” 

The relay operation depends on the electrical conductivity of liquid in the pit, i.e. no liquid = no current 
flow.  The level starts to rise and covers PB1. 

This is a discharge operation so we do not want the relay to close and start a pump until the well is full so 
as the water rises it reaches PB2, the relay closes and the pump starts.  The level now drops below PB2 
but the pump still continues to run, the level continues to drop below PB1 the relay opens the pump 
stops.
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4.2 Charge Mode – DIP switch 6 set to “On” 

Figure 2 – Charge Mode 

Note: “C” is connected to common bonded earth.  The unit will not operate correctly if not earthed. 

Let’s look at the same relay but in a tank that is 
charging (DIP 6 is now on).  See Figure 3, where 
liquid is being pumped into a tank, and 
discharging through a gravity feed, the tank is on 
steel stands “x” metres above the ground. 

With the tank full, PB1 and PB2 will be wet, the relay is off, and the pump has stopped.  Water is slowly 
fed out from the bottom, and now as PB2 (HI) becomes dry nothing happens; the water now drops to 
below PB1 (Lo), and the pumps restarts to fill the tank. 

The pump will continue to fill the tank until PB2 (HI), becomes wet again. 

4.3 MTRA Relay with Alarm  (Discharge Applications Only) 

Figure 3 - MTRA Operation 
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The MTRA relay works in the same way as the MTR relay except the MTRA has a separate alarm output, 
and does not have a charge mode.  The planned application is to close a contact to illuminate a warning 
alarm light. .  Various other applications have included introducing a third probe to latch another relay. 

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank.  (In a plastic vessel a 
steel rod must be used to create an earth return in the liquid so probes can function.)  PB1, PB2, and PB3 
are dry, and the relay power LED is on.  When water enters the pit and wets PB1, nothing happens, water 
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop. 

If, for example, the pump has its inlet partially blocked, the level continues to rise and wets PB3.  This 
closes a separate relay that can activate a red flashing light, an audible fog horn or send a 5 volt pulse 
into another device with the common cause to warn human beings that a spill is due to occur.  If the 
pumps become unclogged and PB3 becomes dry the alarm opens again and breaks the circuit that stops 
the light from flashing or the foghorn from sounding. 

5 Most Common Installation Problems 
The relay requires a path between the probes to earth through the liquid.  If you are testing in a plastic 
bucket, have installed the probe in a plastic tank or have no good earthing in the vessel you will need to 
install a separate earth and make sure all earth bonding comes back to the C terminal.  Most problems 
like these are traced back to a lack of or poor earthing, or open circuits in the probe wiring. 

Now is the time to check the relay by using “the bridge testing line technique” remember you must 
simulate a fluid flow to correctly ascertain a good relay or a bad one.  (All DIPswitch settings from 1 to 6 
should be off.) 

Cut two pieces of insulated flexible copper wire one black one red 250 mm long, strip both ends back 10 
mm on both cables, and join one black end and one red end.  Insert the joined ends into C on the relay 
box, observing all safe electrical practises.  You should have one black wire and one red wire free. 

Set your relay for discharge mode (DIP switch 6 is off) with no sensors connected to the unit, connect the 
red wire to Lo – nothing should happen (if it does return the relay for replacement or repair*).  Now 
connect the black wire to the Hi terminal the relay activated LED should light instantly (if it does not, the 
relay should be returned for repair*). 

6 Troubleshooting 
I have checked all the DIPswitches and settings 
but in discharge mode as soon as the bottom 
sensor gets wet the pump turns on then turns off 
almost straight away. 

This is the most common problem encountered with relay set up 
and commissioning, the probe in the bottom of the tank is wired 
into the Hi terminal instead of the Lo terminal. 

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

Check the sensitivity level set on the relay, some times the level is 
set for foul water but due to changes in the flow the water 
becomes grey or clear, try changing the setting from 20K  to 
80K  and monitor the results carefully. 

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

If you have completed the test schedule for the relay and it passed 
then check the wiring to the sensors – for this is now where the 
problem lies or in the earthing arrangements.  If possible check 
the resistance between the sensor cable and the steel sensor on 
the probe to prove a solid connection. 

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

MultiTrode Pty Ltd—Australia
Ph: +61 7 3340 7000 
Fx: +61 7 3340 7077 

E-mail: sales@multitrode.com.au

Sydney—Australia 
Ph: +61 2 9533 7735 
Fx: +61 2 9533 7790 

Visit www.multitrode.com.au for the latest information

MultiTrode Inc—USA
Ph: +1 561 994 8090 
Fx: +1 561 994 6282 

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

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

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

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

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

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

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

 HOW TO ORDER SWITCHED
 SOCKET OUTLETS

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

Single Horizontal

2015

Single Vertical

2015V

Twin Horizontal

2025

Twin Vertical

2025V
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 SURFACE MOUNTED SWITCHED
 SOCKET OUTLETS & ACCESSORIES

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

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

Surface Mounting Flange (2449ASD)
A 2000 Series Surface Mounting Flange (2000SM) for 2000 Series accessories is available.

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

SURFACE MOUNTED SWITCHED SOCKET OUTLETS

Cat. No. Length Width Depth Mounting Centres

A

B

C

D

All Products 116mm 76mm 30mm 84mm apart

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

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

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

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

SURFACE MOUNTED ACCESSORIES

Cat. No. Length Width Depth Mounting Centres

B

C

D

A

2000SMK 118mm 78mm 27mm 84mm apart

2449ASD 114mm 69mm 14mm 84mm apart

449A 122mm 80mm 34mm 84mm apart

2000SM 116mm 76mm 26mm N/A

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

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

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

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

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

Cat. No. Length Width Depth Mounting Centres

A

B

C

D

F

G

H

E

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

116mm 76mm 28mm 84mm apart

2025QC 116mm 76mm 31mm 84mm apart

2025SM 116mm 76mm 30mm 84mm apart

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

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

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

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

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

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

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

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

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

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

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

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

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

* Refer to Page 53 for mounting templates.
* Refer to Page 62 for more information on “Powertainment™”.
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Standard Pattern Mounting
Twin Combination

2025 2025V

Twin Switched Sockets
with Extra Switch

2025XA 2025VXA

Earth Leakage Protected
Twin Switched Sockets

2025RC
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 2000 SERIES PRODUCT LISTING

STANDARD SIZE SINGLE AUTOMATICALLY SWITCHED SOCKET OUTLETS - HORIZONTAL MOUNTING

Cat No Description Length Width Depth Mounting Centres PAGE

2010 Single Auto Socket Outlet, 250V/10A 116mm 76mm 31mm 84mm apart 29

2010/15 Single Auto Socket Outlet, 250V/15A 116mm 76mm 31mm 84mm apart 29

2010/15N Single Auto Socket Outlet, 250V/15A, with safety shutter and neon 116mm 76mm 31mm 84mm apart 29

2010/15S Single Auto Socket Outlet, 250V/15A, with safety shutter 116mm 76mm 31mm 84mm apart 29

2010/20 Single Auto Socket Outlet, 250V/20A, with round earth pin 116mm 76mm 31mm 84mm apart 29

2010L Single Auto Socket Outlet, 250V/10A, with round earth pin 116mm 76mm 31mm 84mm apart 29

2010LN Single Auto Socket Outlet, 250V/10A, with round earth pin, safety shutter and neon 116mm 76mm 31mm 84mm apart 29

2010LS Single Auto Socket Outlet, 250V/10A, with round earth pin and safety shutter 116mm 76mm 31mm 84mm apart 29

2010N Single Auto Socket Outlet, 250V/10A, with safety shutter and neon 116mm 76mm 31mm 84mm apart 29

2010S Single Auto Socket Outlet, 250V/10A, with safety shutter 116mm 76mm 31mm 84mm apart 29

STANDARD SIZE SINGLE SWITCHED SOCKET OUTLETS - HORIZONTAL MOUNTING

2015 Single Switched Socket Outlet, 250V/10A 116mm 76mm 28mm 84mm apart 31

2015S Single Switched Socket Outlet, 250V/10A, with safety shutter 116mm 76mm 28mm 84mm apart 31

2015N Single Switched Socket Outlet, 250V/10A, with safety shutter and neon 116mm 76mm 28mm 84mm apart 31

2015D Single Switched Socket Outlet, 250V/10A, double pole 116mm 76mm 28mm 84mm apart 31

2015L Single Switched Socket Outlet, 250V/10A, with round earth pin 116mm 76mm 28mm 84mm apart 31

2015/15 Single Switched Socket Outlet, 250V/15A 116mm 76mm 28mm 84mm apart 31

2015/15N Single Switched Socket Outlet, 250V/15A, with safety shutter and neon 116mm 76mm 28mm 84mm apart 31

2015/20 Single Switched Socket Outlet, 250V/20A 116mm 76mm 28mm 84mm apart 31

2015N20 Single Switched Socket Outlet, 250V/20A, with neon 116mm 76mm 28mm 84mm apart 31

2015D20 Single Switched Socket Outlet, 250V/20A, double pole 116mm 76mm 28mm 84mm apart 31

2015DN20 Single Switched Socket Outlet, 250V/20A, double pole with neon and safety shutter 116mm 76mm 28mm 84mm apart 31

2015X Single Switched Socket Outlet, 250V/10A, with removable extra switch 116mm 76mm 28mm 84mm apart 31

2015XN Single Switched Socket Outlet, 250V/10A, with safety shutter, neon and removable extra switch 116mm 76mm 28mm 84mm apart 31

2015XX Single Switched Socket Outlet, 250V/10A, with 2 removable extra switches 116mm 76mm 28mm 84mm apart 31

2015VXXN Single Switched Socket Outlet, 250V/10A, safety shutter, neon, 2 removable extra switches (vertical) 116mm 76mm 28mm 84mm apart 31

2015SM Single Switched Socket Outlet, 250V/10A, with surface mounting kit 116mm 76mm 30mm 84mm apart 31

2015XSM Single Switched Socket Outlet, 250V/10A, with surface mounting kit and extra switch 116mm 76mm 30mm 84mm apart 31

SURFACE MOUNTED SOCKET OUTLETS & ACCESSORIES

2015SM Single Socket Outlet, 250V/10A - surface mounted 116mm 76mm 30mm 84mm apart 32

2015XASM Single Socket Outlet, 250V/10A - surface mounted, with removable extra switch 116mm 76mm 30mm 84mm apart 32

2025SM Double Socket Outlet, 250V/10A - surface mounted 116mm 76mm 30mm 84mm apart 32

2025XASM Double Socket Outlet, 250V/10A - surface mounted, with removable extra switch 116mm 76mm 30mm 84mm apart 32

2000SMK Surface Mounting Kit for 2000 Series grid assemblies 118mm 78mm 27mm 84mm apart 32

2449ASD Mounting Flange for 2000 Series accessories, six mounting positions 114mm 69mm 14mm 84mm apart 32

449A Surface Mounting Block for 2000 Series 122mm 80mm 34mm 84mm apart 32

2000SM Surface Mounting Deep Surround for 2000 Series 116mm 76mm 26mm N/A 32
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 2000 SERIES PRODUCT LISTING

STANDARD SIZE TWIN SWITCHED SOCKET OUTLETS - HORIZONTAL MOUNTING

Cat No Description Length Width Depth Mounting Centres PAGE

2025 Twin Switched Socket Outlet, 250V/10A 116mm 76mm 28mm 84mm apart 33

2025S Twin Switched Socket Outlet, 250V/10A, with safety shutters 116mm 76mm 28mm 84mm apart 33

2025N Twin Switched Socket Outlet, 250V/10A, with safety shutters and neons 116mm 76mm 28mm 84mm apart 33

2025L Twin Switched Socket Outlet, 250V/10A, with round earth pin 116mm 76mm 28mm 84mm apart 33

2025QC Twin Switched Socket Outlet, 250V/10A, Quick Connect 116mm 76mm 31mm 84mm apart 33

2025FO Twin Socket Outlet, 250V/10A, printed with ‘NOT PROTECTED BY SAFETY SWITCH. FRIDGE/FREEZER ONLY’ 116mm 76mm 28mm 84mm apart 33

2025V3/30PF Six Switched Socket Outlets + F-Type Pay TV outlet, 2000/4 surround, 250V/10A 290mm 116mm 13mm See Template 33

2025XA Twin Switched Socket Outlet, 250V/10A, with removable extra switch 116mm 76mm 28mm 84mm apart 33

2025XAN Twin Switched Socket Outlet, 250V/10A, safety shutters, neons, removable extra switch 116mm 76mm 28mm 84mm apart 33

2025SM Twin Switched Socket Outlet, 250V/10A 116mm 76mm 30mm 84mm apart 33

2025XAS Twin Switched Socket Outlet, 250V/10A, with removable extra switch and safety shutters 116mm 76mm 30mm 84mm apart 33

STANDARD SIZE SINGLE SWITCHED SOCKET OUTLETS - VERTICAL MOUNTING

2015V Single Switched Socket Outlet, 250V/10A (vertical) 116mm 76mm 28mm 84mm apart 34

2015VN Single Switched Socket Outlet, 250V/10A, with safety shutter and neon (vertical) 116mm 76mm 28mm 84mm apart 34

2015V15 Single Switched Socket Outlet, 250V/15A (vertical) 116mm 76mm 28mm 84mm apart 34

2015V15N Single Switched Socket Outlet, 250V/15A, with safety shutter and neon (vertical) 116mm 76mm 28mm 84mm apart 34

2015VX Single Switched Socket Outlet, 250V/10A, with removable extra switch (vertical) 116mm 76mm 28mm 84mm apart 34

2015VXN Single Switched Socket Outlet, 250V/10A, safety shutter, neon, removable extra switch (vertical) 116mm 76mm 28mm 84mm apart 34

2015VXX Single Switched Socket Outlet, 250V/10A, with 2 removable switches (vertical) 116mm 76mm 28mm 84mm apart 34

2015XXN Single Switched Socket Outlet, 250V/10A, safety shutter, neon and 2 removable extra switches 116mm 76mm 28mm 84mm apart 34

2015VD Single Switched Socket Outlet, 250V/10A, double pole (vertical) 116mm 76mm 28mm 84mm apart 34

2015VDX Single Switched Socket Outlet, 250V/10A, double pole with extra switch (vertical) 116mm 76mm 28mm 84mm apart 34

STANDARD SIZE TWIN SWITCHED SOCKET OUTLETS - VERTICAL MOUNTING

2015/2V Twin Switched Socket Outlet, 250V/10A - two piece base (vertical) 116mm 76mm 38mm 84mm apart 34

2015D2V Twin Switched Socket Outlet, 250V/10A, double pole 116mm 76mm 38mm 84mm apart 34

2015/2VN Twin Switched Socket Outlet, 250V/10A, with safety shutters, neons 116mm 76mm 38mm 84mm apart 34

2015/2VS Twin Switched Socket Outlet, 250V/10A, with safety shutters 116mm 76mm 38mm 84mm apart 34

2025V Twin Switched Socket Outlet, 250V/10A - one piece base (vertical) 116mm 76mm 28mm 84mm apart 34

2025VN Twin Switched Socket Outlet, 250V/10A, with safety shutters, neons 116mm 76mm 28mm 84mm apart 34

2025VXA Twin Switched Socket Outlet, 250V/10A, with removable switch 116mm 76mm 28mm 84mm apart 34

2025VXN Twin Switched Socket Outlet, 250V/10A, with removable switch and neon 116mm 76mm 28mm 84mm apart 34

2025VXS Twin Switched Socket Outlet, 250V/10A, with removable switch and safety shutters 116mm 76mm 28mm 84mm apart 34

PROTECTED SOCKET OUTLETS

2025RC Twin Switched Socket Outlet, 250V/10A, with RCD protection - 30mA 116mm 76mm 47mm 84mm apart 35

2025RC10 Twin Switched Socket Outlet, 250V/10A, with RCD protection - 10mA 116mm 76mm 47mm 84mm apart 35

2025SF Twin Switched Socket Outlet, 250V/10A, with surge protection 116mm 76mm 45mm 84mm apart 35

UNIVERSAL SHAVER OUTLETS

2727 Universal Shaver Outlet, Dual Voltage (240V - 115V) 116mm 76mm 57mm 84mm apart 35

2727RC30 Shaver Outlet, 250V/20A, double pole with RCD-30mA - horizontal 219mm 116mm 57mm 84mm apart (3 sets) 36

2727VRC30 Shaver Outlet, 250V/20A, double pole with RCD-30mA - vertical 219mm 116mm 57mm 84mm apart (3 sets) 36
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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
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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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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DS
DECONTACTOR™ The range

Example : the need is for a 30 A, 400 V, 3P+E blue poly wall
mounting socket.
• The DS with a 30 A rated current is DS1

(see pages 34 and 35).

• Order a 30 A socket-outlet (S) and a wall box (B).

• In the standard socket-outlet part numbers table, select the
part number for a 400 V, 3P+E socket-outlet: 31 14 013

• In the standard wall box part number table, choose the
accessory that suits you e.g. a 30° blue poly wall box with a
M20 threaded entry:  31 1A 053

DS part number system
• Standard DS part numbers are made up of 7 characters. 

All part numbers start with a ‘3’.
• The choice of an option or a version with auxiliary contacts

results in adding a suffix (of 1 to 3 characters).

Check that the DS part number meets the need …

1st character 2nd character 3rd character 4th character Characters from 5 to 7

Range Casing Rated current Usage Supply voltage** Frequency Polarity

3 = DS 1 = Blue poly 1 = DS1 (30A) 4 = Socket-outlet 08A = 20-24V 50Hz 2P

4 = Grey poly 3 = DS3 (50A) 8 = Inlet 033 = 190-230V 50Hz 3P+E

5 = Black poly 6 = DS6 (90A) 015 = 220-250V 50Hz 1P+N+E

9 = Blue metal 9 = DS9 (150A) 013 = 380-440V 50Hz 3P+E

2 = DS2 (250A) 017 = 380-440V 50Hz 3P+N+E

193 = 660-690V 50Hz 3P+E

197 = 660-690V 50Hz 3P+N+E

A = Installation accessory 013 = Handle

027 = Inclined sleeve

053 = Wall box 

** 24 different power supplies (voltage, frequency) and 12 polarities are available: see international standard and colour-code on page 8

= +

S B

You can check the two part numbers found:

•

•

3 1 1 4 0 1 3
DS
Blue poly
30A
Socket-outlet
400V 3P+E

3 1 1 A 0 5 3
DS
Blue poly
30A
Installation accessory
Wall box

Quickly find 

the right items! 

DS decontactors meet
the modularity system
described on the front
cover flap. Before con-
sulting the ‘part number’
pages, determine the
parts required for the
needed configuration.

Marechal’s modular system

Example : a wall mounting 
socket-outlet includes an active
part, the socket-outlet (female)
and an installation accessory,

the wall box. Each part has its
own part number. 
Therefore, the order should have
two part numbers.
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DS1 30 A (poly)
DECONTACTOR™

DS3  50 A (poly)
DECONTACTOR™

DS6 90 A (poly or metal)
DECONTACTOR™

The DS core range
In the following table are described the most frequent configurations. Take a look: 
if the required configuration is there, do not look further in the ‘part number’ pages. 
Each configuration includes two part numbers: one for the active part (socket-outlet or inlet)
and one for the installation accessory (wall box, inclined sleeve or handle).

Wall mounting Inclined Coupler socket Plug Wall mounting Inclined 
socket socket appliance inlet appliance inlet

Voltage Polarity Part Number

230V 1P+N+E 31 14 015 31 14 015 31 14 015 31 18 015 31 18 015 31 18 015

+ installation accessory: 31 1A 053 31 1A 027 31 1A 013 31 1A 013 31 1A 053 31 1A 027

400V 3P+E 31 14 013 31 14 013 31 14 013 31 18 013 31 18 013 31 18 013

+ installation accessory: 31 1A 053 31 1A 027 31 1A 013 31 1A 013 31 1A 053 31 1A 027

400V * 3P+N+E 31 14 017 * 31 14 017 * 31 14 017 * 31 18 017 31 18 017 31 18 017

+ installation accessory: 31 1A 053 31 1A 027 31 1A 013 31 1A 013 31 1A 053 31 1A 027

Voltage Polarity Part Number

230V 1P+N+E 31 34 015 31 34 015 31 34 015 31 38 015 31 38 015 31 38 015

+ installation accessory: 31 3A 053 31 3A 027 31 3A 013 31 3A 013 31 3A 053 31 3A 027

400V 3P+E 31 34 013 31 34 013 31 34 013 31 38 013 31 38 013 31 38 013

+ installation accessory: 31 3A 053 31 3A 027 31 3A 013 31 3A 013 31 3A 053 31 3A 027

400V * 3P+N+E 31 34 017 * 31 34 017 * 31 34 017 * 31 38 017 31 38 017 31 38 017

+ installation accessory: 31 3A 053 31 3A 027 31 3A 013 31 3A 013 31 3A 053 31 3A 027

Voltage Polarity Part Number

400V 3P+E • 31 64 013 • 31 64 013 • 31 64 013 • 31 68 013 • 31 68 013 • 31 68 013

+ installation accessory: • 31 6A 053 • 31 6A 027 31 6A 013 31 6A 013 • 31 6A 053 • 31 6A 027

400V * 3P+N+E • 31 64 017 * • 31 64 017 * • 31 64 017 * • 31 68 017 • 31 68 017 • 31 68 017

+ installation accessory: • 31 6A 053 • 31 6A 027 31 6A 013 31 6A 013 • 31 6A 053 • 31 6A 027

DS9 150 A (poly or metal)
DECONTACTOR™

Voltage Polarity Part Number

400V 3P+E • 31 94 013 • 31 94 013 • 31 94 013 • 31 98 013 • 31 98 013 • 31 98 013 

+ installation accessory: 39 9A 053 • 31 9A 027 65 9A 013 D45 (E) 65 9A 013 D45 (E) 39 9A 053 • 31 9A 027

400V * 3P+N+E • 31 94 017 * • 31 94 017 * • 31 94 017 * • 31 98 017 • 31 98 017 • 31 98 017 

+ installation accessory: 39 9A 053 • 31 9A 027 65 9A 013 D45 (E) 65 9A 013 D45 (E) 39 9A 053 • 31 9A 027

(E) = elastomere

DS2 250 A (metal)
DECONTACTOR™

Voltage Polarity Part Number

400V 3P+E 39 24 013 39 24 013 39 24 013 39 28 013 39 28 013 39 28 013

+ installation accessory: 39 2A 053 39 2A 027 39 2A 013 (N) 39 2A 013 (N) 39 2A 053 39 2A 027

400V * 3P+N+E 39 24 017 * 39 24 017 * 39 24 017 * 39 28 017 39 28 017 39 28 017

+ installation accessory: 39 2A 053 39 2A 027 39 2A 013 (N) 39 2A 013 (N) 39 2A 053 39 2A 027

(N) = neoprene

Active part:

+ installation accessory:

* A dual voltage 230 /400V socket-outlet with 3P+N+E accepts a 400V plug with 3P+N+E or 3P+E as well as a 230V plug with 1P+N+E (see front cover flap)

Socket-outlet Socket-outlet Socket-outlet Inlet Inlet Inlet

B Wall box Sl Inclined sleeve H Handle H Handle B Wall box Sl Inclined sleeve

Advantages
Core range
DS1 - 30 A 
DS3 - 50 A 
DS6 - 90 A 
DS9 - 150 A 
DS2 - 250 A
Dimensions

DS

Finding the metal version part number is easy!
When a part number is preceded by •, a metal version is also available:
To find its part number, just change the 31 into 39 (1 = poly, 9 = metal).

Example described at bottom of previous page 
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DECONTACTOR™ 
30 A

Socket-outlet (female) Inlet (male)S I

Voltage Polarity Material  Part #

20-24V 2P Polyester 31 14 08A

190-230V 3P+E Polyester 31 14 033

220-250V 1P+N+E Polyester 31 14 015

380-440V 3P+E Polyester 31 14 013

Dual voltage* 3P+N+E Polyester 31 14 017

* see front cover flap
Other voltages, polarities: see page 8

Voltage Polarity Material  Part #

20- 24V 2P Polyester 31 18 08A

190-230V 3P+E Polyester 31 18 033

220-250V 1P+N+E Polyester 31 18 015

380-440V 3P+E Polyester 31 18 013

380-440V 3P+N+E Polyester 31 18 017

Main features:

DS1
• (socket-outlet) IP 55
• (socket-outlet + inlet) IP 54
• IK (poly) 08
• Umax 690V AC - 250V DC

• Wiring (min – max) flexible 2.5 / 6mm2

• Wiring (min – max) stranded 2.5 / 10mm2

• Other wiring on request
max flexible / stranded 10 / 16mm2

• Rated currents  (IEC / EN 60309-1) 30A / 400V 30A / 500V 30A / 690V
• Rated currents and operating voltages 30A / 400V 30A / 500V 16A / 690V

(load breaking capacity according to IEC / EN 60947-3) (AC23) (AC22) (AC22)

IP67 Inlet cap

Stop button

Padlocking shaft
(Padlock not supplied)

Self-closing lid for inlet

Main options

Accessories

mettre photo
de chantier

34

Version with 
auxiliary contacts

Standard 
3P+N+E version

Device for self-ejecting coupler socket*

Device for self-ejecting plug*
* See Operating Instruction on page 168

Ejecting mechanism (shark fin)

Closing mechanism
(finger draw plates sold per unit)

Tension cord

Socket-outlet options

IP67 watertightness Socket # + 600

Device for self-ejecting coupler socket  Socket # + 354

Device for self-ejecting plug  Socket #  + 352

Self-returning lid Socket #  + R

180°-opening lid  Socket #  + 10

180°-opening and self-returning lid Socket #  + 18

Padlocking shaft up to 3 padlocks 8mm Ø Socket # + 844

Stop button Socket # + 453

Rubber cover for polyester latch Socket # + 833

If you want to equip a socket with two or more options:
call us at +33 (0) 1 45 11 60 00.

Socket-outlet (Umax 400V) with auxiliary contacts

With 2 auxiliary contacts (30A) Socket # + 972

If you want to add an option to this kind of socket-outlet:
call us at +33 (0) 1 45 11 60 00.

Inlet (Umax 400V) with auxiliary contacts 

With 2 auxiliary contacts (30A) Inlet # + 972

Inlet accessories

IP67 cap 31 1A 126

Self-closing lid 31 1A 226

Closing mechanism (finger draw plate) 31 1A 346

Ejecting mechanism (shark fin) 31 1A 338

Tension cord 31 1A 336
Socket-outlet accessories

Closing mechanism (finger draw plate) 31 1A 346

Inlet options

IP67 watertightness Inlet # + 600

Certificate no.
FR 60042266A



H Handle Straight
poly

Cable dia.

5-21mm 31 1A 013

Straight poly with for
poly cable gland ejection option *

Cable dia.

6 -12mm 31 1A 753 31 1A 463

13-18mm 31 1A 253 25P 31 1A 443 25P

18-25mm 31 1A 253 32P 31 1A 443 32P

22-32mm 31 1A 253 40P 31 1A 443 40P

* Handle with eyelet for tension cord 
Handle for flat or steel armoured
cables on request.

Straight poly flowerpot
with metric threaded entry *

Entry 

M20 31 1A 253 417

M25 31 1A 253 418

M32 31 1A 253 419

M40 31 1A 253 420

* Cable gland on request.

Straight metal with
metal cable gland

Cable dia.

6 -12mm 31 1A 963

10-18mm 31 1A 953 25M
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Installation accessories

Advantages
Core range
DS1 - 30 A 
DS3 - 50 A 
DS6 - 90 A 
DS9 - 150 A 
DS2 - 250 A
Dimensions

Also see:

Full range of boxes page 86
Dimensions page 44
Technical Manual page 150

Box Wall box Wall box Wall box metal + Wall box metal + Wall box Wall box metal +
poly 30° poly 70° poly sleeve 30° metal sleeve 30° metal 30° straight metal sleeve

Entry

M20 31 1A 053 51 BA 058 31 1A 653 39 1A 653 39 1A 053 39 1A 095

M25 31 1A 083 51 BA 058 31 1A 653 418 39 1A 653 418 39 1A 095 418

M32 51 BA 058 31 1A 653 419 39 1A 653 419 39 1A 095 419

M40 31 1A 653 420 39 1A 653 420 39 1A 095 420

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost).

B

Sl Sleeve Inclined Inclined Inclined Straight
poly 30° poly 70° metal 30° metal

31 1A 027 51 BA 757 39 1A 027 39 1A 127

DS

A Industrial – Domestic adapters 

Domestic socket-outlet 10/16A 230V + industrial
inlet 1P+N+E, 10 A 230 V fuse protection

Type Material Part number

UK Poly 31 18 015 D40 *

FR with safety shutter Poly 31 18 015 D16

* All these domestic socket-outlets are available to foreign 
standards : replace D40 by D11 for France, D30 for Germany,
D06 for Italy, D08 for Switzerland, D67 for Australia, D80 for USA etc

Wall boxes and 70° sleeves

These wall boxes are designed for:
- easy wiring, recommended for large conductor cross-sections 

(up to 5 x 35 mm2)
- entries and exits either at top, bottom or sides
- stock reduction, as the same wall box is common to several products
The sleeves are angled (70°) to reduce the socket-outlet protrusion and impact
risk (for lifts …).

See full range of boxes on page 86
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DECONTACTOR™ 
50 A

Socket-outlet (female) Inlet (male)S I

Voltage Polarity Material  Part #

20-24V 2P Polyester 31 34 08A

190-230V 3P+E Polyester 31 34 033

220-250V 1P+N+E Polyester 31 34 015

380-440V 3P+E Polyester 31 34 013

Dual voltage* 3P+N+E Polyester 31 34 017

* See front cover flap
Other voltages, polarities: see page 8

Voltage Polarity Material  Part #

20- 24V 2P Polyester 31 38 08A

190-230V 3P+E Polyester 31 38 033

220-250V 1P+N+E Polyester 31 38 015

380-440V 3P+E Polyester 31 38 013

380-440V 3P+N+E Polyester 31 38 017

Socket-outlet options

IP67 watertightness Socket # + 600

Device for self-ejecting coupler socket  Socket # + 354

Device for self-ejecting plug  Socket #  + 352

Self-returning lid Socket #  + R

180°-opening lid  Socket #  + 10

180°-opening and self-returning lid Socket #  + 18

Padlocking shaft up to 3 padlocks 8mm Ø Socket # + 844

Stop button Socket # + 453

Rubber cover for polyester latch Socket # + 833

If you want to equip a socket-outlet with two or more options:
call us at +33 (0) 1 45 11 60 00.

Inlet options

IP67 watertightness Inlet # + 600

Inlet accessories

IP67 cap 31 3A 126

Self-closing lid 31 3A 226

Ejecting mechanism (shark fin) 31 3A 338

Tension cord 31 1A 336

Main features:

DS3

36

Version with 
auxiliary contacts

Standard 
3P+N+E version

IP67 Inlet cap

Stop button

Padlocking shaft
(Padlock not supplied)

Self-closing lid for inlet

Main options

Accessories

Device for self-ejecting coupler socket*

Device for self-ejecting plug*
* See Operating Instruction on page 168

Ejecting mechanism (shark fin)

Tension cord

Socket-outlet (Umax 400V) with auxiliary contacts

With 2 auxiliary contacts (16A) Socket # + 972

With 4 auxiliary contacts (16A) Socket # + 264

If you want to add an option to this kind of socket-outlet:
call us at +33 (0) 1 45 11 60 00.

Inlet (Umax 400V) with auxiliary contacts 

With 2 auxiliary contacts (16A) Inlet # + 972

With 4 auxiliary contacts (16A) Inlet # + 264

• (socket-outlet) IP 55
• (socket-outlet + inlet) IP 54
• IK (poly) 08
• Umax 1000V AC - 250V DC

• Wiring (min – max) flexible 4 / 10mm2

• Wiring (min – max) stranded 4 / 16mm2

• Other wiring on request
max flexible 16mm2

• Rated currents  (IEC / EN 60309-1) 50A / 400V 50A / 690V 30A / 1000V
• Rated currents and operating voltages 50A / 400V 32A / 690V -

(load breaking capacity according to IEC / EN 60947-3) (AC23) (AC22) (-)

Certificate no.
FR 60042266B
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Installation accessories

Advantages
Core range
DS1 - 30 A
DS3 - 50 A
DS6 - 90 A 
DS9 - 150 A 
DS2 - 250 A
Dimensions

Also see:

Full range of boxes page 86
Dimensions page 44
Technical Manual page 150

B

Sl Sleeve Inclined Inclined Inclined Inclined Straight 
poly 30° poly 70° metal 30° metal 70° metal

31 3A 027 51 CA 757 39 3A 027 87 3A 087 39 3A 127

DS

Box Wall box Wall box Wall box metal + Wall box metal + Wall box Wall box metal + Wall box metal +
poly 30° poly 70° poly sleeve 30° metal sleeve 30° metal 30° metal sleeve 70° straight metal sleeve

Entry

M20 51 CA 058 31 3A 653 417 39 3A 653 417 87 3A 053 417 39 3A 095 417

M25 31 3A 053 51 CA 058 31 3A 653 39 3A 653 39 3A 053 87 3A 053 39 3A 095

M32 51 CA 058 31 3A 653 419 39 3A 653 419 87 3A 053 419 39 3A 095 419

M40 51 CA 058 31 3A 653 420 39 3A 653 420 87 3A 053 420 39 3A 095 420

The boxes are supplied without any cable gland. The 70° boxes are not drilled (drilled at extra cost).

Perfect cable fit and 
broad tightening range

A special anchoring system provides a perfect cable fit and 
a broad tightening  range (multi-layer bush to choose best
cable fit).

Handle with built-in
finger draw plate

This straight handle is 
recommended for in-line 
connections.

H Handle Straight
poly

Cable dia.

10-30mm 31 3A 013

10-30mm 31 3A 473 *

* With built-in finger draw plate
(for in-line connections)

Straight poly with for
poly cable gland ejection option *

Cable dia.

6 -12mm 31 3A 253 20P 31 3A 443 20P

13-18mm 31 3A 753 31 3A 463

18-25mm 31 3A 253 32P 31 3A 443 32P

22-32mm 31 3A 253 40P 31 3A 443 40P

* Handle with eyelet for tension cord Handle for flat or steel armoured
cables on request.

Straight poly flowerpot
with metric threaded entry *

Entry 

M20 31 3A 253 417

M25 31 3A 253 418

M32 31 3A 253 419

M40 31 3A 253 420

* Cable gland on request.

Straight metal with
metal cable gland

Cable dia.

6 -12mm 31 3A 953 20M

10-18mm 31 3A 963

16-24mm 31 3A 953 32M

22-32mm 31 3A 953 40M
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DS range dimensions
Socket-outlet 

+ plug

Plug

A B Ø
DS1/DS24C 144 70 5-21
DS3/DS37C 148 82 10-30
DS6/DS7C3 175 98 13-36
DS9 195 125 25-45
DS2/DS7C9 260 141 40-58

Plug connected (A1)/
disconnected (A0)
in a socket-outlet 

A1 A0
DS1/DS24C 166 182
DS3/DS37C 174 190
DS6/DS7C3 197 221
DS9 246 275
DS2/DS7C9 310 341

Plug connected (A1)/
disconnected (A0) in a 
30° wall mounting socket

A1 A0 B1 B0 Y Yß
DS1/DS24C 211 225 161 169 175 189
DS3/DS37C 232 246 184 192 216 216
DS6/DS7C3 POLY 283 304 220 232 262 269
DS6/DS7C3 METAL 268 289 193 205 220 239
DS9 355 380 243 258 279
DS2/DS7C9 (60°) 383 399 433 460 379

Plug connected (A1)/
disconnected (A0) in a
30° inclined socket

A1 A0 B1 B0 Y Yß
DS1/DS24C 192 206 170 178 184 198
DS3/DS37C 203 217 178 186 210 210
DS6/DS7C3 229 250 212 224 254 261
DS9 302 327 242 257 299
DS2/DS7C9 (60°) 292 308 347 374 293

Socket-outlet

A BB BH C D E H YB YBß Z Zß Ød
DS1/DS24C 65 50 45 69 58 48 15 65 108 121 76 5
DS3/DS37C 69 55 54 80 70 55 21 100 132 121 57 5
DS6/DS7C3 76 63 60 98 80 66 27 110 152 146 87 5.5
DS9 113 75 70 113 100 81 24 137 197 6
DS2/DS7C9 110 75 92 131 118 98 38 115 213 6.5

30° wall mounting 
socket

A B B’ CA CP D E1 E2 H Y Yß Z Ød
DS1/DS24C 135 128 84 69 84 70 70 18 175 189 128 6
DS3/DS37C 154 151 89 80 100 77 88 24 216 216 129 6.5
DS6/DS7C3 POLY 192 185 105 98 128 89 112 31 262 269 168 7.5
DS6/DS7C3 METAL 173 151 80 98 130 105 105 28 220 239 181 7
DS9 250 188 285 138 113 285 163 116 50 279 258 7
DS2/DS7C9 (60°) 314 256 315 180 131 315 202 154 50 379 187 10

Plug connected (A1)/
disconnected (A0) in a
70° inclined socket

A1 A0 B1 B0 Y
DS1/DS24C 135 141 260 276 234
DS3/DS37C 167 175 313 335 289
DS6/DS7C3 POLY 173 182 338 362 316

Ø

A

B

A0
A1

Plug connected (A1)/
disconnected (A0) in a
70° wall mounting socket

A1 A0 B1 B0 Y
DS1/DS24C 213 219 260 276 234
DS3/DS37C 245 253 313 335 289
DS6/DS7C3 POLY 251 260 338 362 316

70° wall mounting 
socket

A B CA D E E1 E2 H2 Y Ød
DS1/DS24C 205 175 127 127 116 96 39 234 6.5
DS3/DS37C 231 219 170 170 158 159 139 39 289 6.5
DS6/DS7C3 POLY 238 237 170 170 158 159 139 39 316 6.5

30° inclined socket

A B CA CP D D1 D2 E1 E2 Y Yß Z Ød
DS1/DS24C 116 137 76 69 107 65 62 63 95 184 198 109 5.5
DS3/DS37C 125 145 76 80 107 65 68 63 95 210 210 109 5.5
DS6/DS7C3 138 177 102 98 136 111 90 87 122 254 261 114 6.5
DS9 200 198 140 113 142 110 100 124 124 299 169 7
DS2/DS7C9 (60°) 223 249 183 131 183 150 150 165 165 380 96 7

70° inclined socket

A B Ca D E1 Y Ød
DS1/DS24C 127 175 127 127 116 234 4.5
DS3/DS37C 153 219 170 170 159 289 4.5
DS6/DS7C3 POLY 160 237 170 170 159 316 4.5

Ød E

E

C

D

H
Z

A

BH

YBß

YBBB

Ød E1

CP

E2

CA

D

D'

B'

H

Z

A

B

M

M

Y Yß

A0
A1

B1 B0
YßY

A1
A0

B1

Y

B0

CA
E1

E1
D

A
H2

E2

B

Y
Ød

A0
A1

B1 B0
YßY

A1
A0

B1

Y

B0

CA
E1

E1
D

A

E2

B

Y
Ød

Ød

D1E2

D2

CP

CA

E1

D

A

B
Y

Yß

Z

YBß: 180° OPENING LID

Yß: 180° OPENING LID

Yß: 180° OPENING LID Yß: 180° OPENING LID

Yß: 180° OPENING LID
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Advantages
Core range
DS1 - 30 A 
DS3 - 50 A 
DS6 - 90 A 
DS9 - 150 A 
DS2 - 250 A
Dimensions

DS

Coupler socket  
+ inlet  

Coupler
socket

A B Ø
DS1/DS24C 160 95 5-21
DS3/DS37C 165 108 10-30
DS6/DS7C3 179 123 13-36
DS9 227 145 25-45
DS2/DS7C9 291 167 40-58

Coupler socket
connected (A1)/
disconnected (A0)
in an inlet 

A1 A0
DS1/DS24C 166 182
DS3/DS37C 174 190
DS6/DS7C3 197 221
DS9 246 275
DS2/DS7C9 310 341

A

ØB

Inlet

A BB BH C D E H Ød
DS1/DS24C 48 33 37 67 58 48 14 5
DS3/DS37C 52 38 45 78 70 55 18 5
DS6/DS7C3 56 45 53 92 80 66 27 5.5
DS9 71 61 64 113 100 81 26 6
DS2/DS7C9 79 73 68 130 118 98 40 6.5

E

E

C

Ød

D

H A

BB

BH

A0
A1

Coupler socket 
connected (A1)/
disconnected (A0)
in a 30° wall mounting 
appliance inlet

A1 A0 B B1 B0 Bß
DS1/DS24C 211 225 184 161 169 199
DS3/DS37C 232 246 215 184 192 215
DS6/DS7C3 POLY 283 304 248 220 232 254
DS6/DS7C3 METAL 268 289 248 193 205
DS9 355 380 311 243 258
DS2/DS7C9 (60°) 383 399 427 433 460

30° wall mounting 
appliance inlet

A B B’ CA CP D E1 E2 H Ød
DS1/DS24C 111 105 84 67 84 70 70 18 6
DS3/DS37C 129 126 89 66 100 77 88 24 6.5
DS6/DS7C3 POLY 170 158 105 92 128 89 112 31 7.5
DS6/DS7C3 METAL 150 121 127 92 130 105 105 28 7
DS9 203 153 320 183 113 285 163 116 50 7
DS2/DS7C9 (60°) 267 233 400 226 130 315 202 154 50 10

E1

E2

CP

CA

Ød

H

D

D'

M

M
A

B'

B

A0

A1

B1
B

B0

Bß

70° wall mounting 
appliance inlet

A B Ca D E E1 E2 H2 Ød
DS1/DS24C 182 157 127 127 116 96 39 6.5
DS3/DS37C 208 201 170 170 158 159 139 39 6.5
DS6/DS7C3 POLY 212 212 170 170 158 158 159 39 6.5

CA
E1

E1
D

A
H2

E2

B

Ød

Bß: 180° OPENING LID

Coupler socket 
connected (A1)/
disconnected (A0)
in a 70° wall mounting 
appliance inlet

A1 A0 B B1 B0 Bß
DS1/DS24C 193 199 221 260 276 151
DS3/DS37C 225 217 249 313 334 180
DS6/DS7C3 POLY 245 261 282 338 362 210

30° inclined 
appliance inlet

A B CA CP D D1 D2 E1 E2 Ød
DS1/DS24C 92 114 76 67 107 65 62 63 95 5.5
DS3/DS37C 100 120 76 66 107 65 68 63 95 5.5
DS6/DS7C3 109 146 102 92 136 111 90 87 122 6.5
DS9 153 159 140 113 142 110 100 124 124 7
DS2/DS7C9 (60°) 176 226 183 130 183 150 150 165 165 7

D1

E1

E2

D2
CP

CA
Ød

D

A

B

Coupler socket 
connected (A1)/
disconnected (A0) 
in a 30° inclined 
appliance inlet

A1 A0 B B1 B0 Bß
DS1/DS24C 192 206 184 170 178 199
DS3/DS37C 203 217 215 178 186 215
DS6/DS7C3 229 250 248 212 224 254
DS9 302 327 311 242 257
DS2/DS7C9 (60°) 292 308 427 347 374

A0
A1

B1
B

B0

Bß

Bß: 180° OPENING LIDD1: drilling Ø 

70° inclined 
appliance inlet

A B CA D E1 Ød
DS1/DS24C 104 157 127 127 116 4.5
DS3/DS37C 130 201 170 170 159 4.5
DS6/DS7C3 134 212 170 170 159 4.5

CA
E1

E1
D

A

E2

B

Ød

Coupler socket 
connected (A1)/
disconnected (A0)
in a 70° inclined 
appliance inlet

A1 A0 B B1 B0 Bß
DS1/DS24C 115 121 221 260 276 151
DS3/DS37C 139 147 249 313 334 180
DS6/DS7C3 167 183 282 338 362 210

B

Bß

A1
A0

B1
B0

B

Bß

A1
A0

B1
B0









A P 110V 230V 400V 110V 230V 400V
63 3 1226A 1227A 1228A 1570A 1571A 1572A
63 4 1229A 1230A 1231A 1108A 1109A 1110A
63 5 1233A 1234A 1235A 1112A 1113A 1114A

125 3 - - - 3399A 3400A -
125 4 - - - 1441A 1442A 1443A
125 5 - - - 1445A 1446A 1447A

A P 110V 230V 400V 110V 230V 400V
63 3 1236A 1237A 1238A 1573A 1574A 1575A
63 4 1239A 1240A 1241A 1115A 1116A 1117A
63 5 1243A 1244A 1245A 1119A 1120A 1121A

125 3 - - - 3389A 3390A -
125 4 - - - 1448A 1449A 1450A
125 5 - - - 1452A 1453A 1454A

A P 110V 230V 400V 110V 230V 400V 110V 230V 400V
63 3 1136A 1137A 1138A 856 128A 129A - - -
63 4 1139A 1140A 1141A 130A 131A 132A - - -
63 5 1143A 1144A 1145A 134A 135A 136A - - -

125 3 - - - - - - - - -
125 4 - - - - - - 137 138 139
125 5 - - - - - - 141 142 143

Plugs

 IP 44

PowerTOP 
with  
external 
strain  
relief

PowerTOP 
with 
external 
strain 
relief

 IP 44

PowerTOP 
with exter-
nal strain 
relief

IP 67

PowerTOP 
with exter-
nal strain 
relief

 IP 44

Receptacles

MENNEKES CEE plugs and receptacles 63A and 125A

PowerTOP with high heat resistant contact carrier 
and frame terminals, cable gland and external strain 
relief, plugs with nickel plated contacts.  
Connectors
  63A: with SoftCONTACT
125A: with TorsionSpringCONTACT

 IP 44

Panel mounted receptacles

IP 67  IP 44 IP 67

IP 67

Appliance inlets and panel mounted inlets Protective covers for plugs and inletsi

 IP 44 IP 67

straight straight angled 20° angled
63A: 20°

125A: 15°

IP 67

Other voltages and frequencies available on request.

SoftCONTACT

TorsionSpringCONTACT

IP 67

IP 67 IP 67

6

A P 110V 230V 400V 110V 230V 400V 110V 230V 400V 110V 230V 400V
63 3 1260A 1261A 1262A 1263A 1264A 1265A 1146A 1147A 1148A 2179A 2180A 2181A
63 4 1246A 1247A 1248A 1122A 1123A 1124A 1149A 1150A 1151A 203A 204A 205A
63 5 1250A 1251A 1252A 1126A 1127A 1128A 1153A 1154A 1155A 207A 208A 209A

125 3 - - - - 3380 - - - - - 3575 -
125 4 - - - 1455 1456 1457 - - - 210A 211A 212A
125 5 - - - 1459 1460 1461 - - - 214A 215A 216A

A P 110V 230V 400V 110V 230V 400V 110V 230V 400V for
63 3 1216 1107 1217 822 1981 - 835 836 - 16A, 3p 40784
63 4 355 356 357 - 1984 1982 - 3704 3656 16A, 4p 40778
63 5 359 360 361 - - 1688 - - 3658 16A, 5+7p 40785

125 3 - - - - - - - 3665 - 32A, 5+7p 40786
125 4 362 363 364 - - - - 3413 3583 63A, 3, 4+5p 40787
125 5 366 367 368 - - - - - 1983 125A, 3, 4+5p 40788
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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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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



 UL1449 Edition 2 recognized

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

 5 year limited warranty

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

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

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

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

 Compact design fits into most distribution
boards and motor control centres

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

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

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

 LED indication and opto-isolated output
for remote status monitoring

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

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

Applications Features



PROCESS CONTROL TVSS PROTECTION

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

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

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

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

Red LED, On = OK. Opto-isolated output

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

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

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

Operation:
Models available

Nominal line voltage
Max Continuous Operating Voltage MCOV

Max Load Current
Input frequency

Earth leakage current
Protection:

Max aggregate surge rating
Protection modes

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

SPD circuit description

Filter:
Inductor

Capacitor type

Attenuation @100kHz L-N
Performance:

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

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

Protection status indication
Physical Data:

Dimensions(W x D x H)
Weight

Enclosure material
Connection means

Wire size
Mounting method

Enclosure style
Environmental rating

Opearting temperature
Humidity

Surface finish
Warranty

Test standards:
Approvals

Surge rated to meet

td
f1

0a
.p

m
5

Part Number Description
TDF-10A-120V 120V 1 phase, 50kA 8/20s, 10A series TVSS protector
TDF-10A-240V  240V 1 phase, 50kA 8/20s, 10A series TVSS protector











































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

250 VAC

125 VAC
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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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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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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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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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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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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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Specifications
INPUT
Input voltage 12VDC (9.2–16)

24VDC (19–32)
48VDC (38–63)
110VDC (85–140)

Inrush current 20A max. for 110V only

OUTPUT 

Output voltage See table

Voltage adjustment ±10%, ±5% for PBIH-F

Output current See table

Ripple & noise Output Volts x 1% + 50mV to -100mV pk-pk

Line regulation 0.8% over input range

Load regulation 0.9%, 0%–100% load

Temperature coefficient 0°C to 50°C, 0.03% per °C

Overvoltage protection O.V. clamp, PBIH-F
Output shutdown, PBIH-G, J, M, R – input must
be switched off for at least 30S to reactivate

Overcurrent protection Fold back – PBIH-F
Current limiting, PBIH-G, J, M, R (PBIH-R series is
adjustable); PBIH110xxR models are not
adjustable

Drift Output V x 0.5% + 15(mV) per 8 hrs after 1 hr
warm-up

Rise Time 200mS max. – PBIH-F, M, R
100mS max. – PBIH-G, J (at 25°C)

Holdup time 10mS (only 110V input)

Remote sense PBIH-R Series only

OPERATING 

Efficiency 70%–89%

Safety isolation (1 minute) Type – 12, 24, 48V input
Input – Output: 1500VAC
Input– Case: 1500VAC
Output– Case: 500VAC
Type– 110V input
Input– Output: 2000VAC
Input– Case: 2000VAC
Output– Case: 500VAC

Insulation resistance 50M  (500VDC) Input – Case

Parallel operation Consult sales office for details

Remote control PBIH-R Series:
Open link: output normal
Short link: output off

ENVIRONMENTAL

Operating temperature 0°C to 50°C full load

Cooling Convection cooled

Storage temperature -20°C to +85°C

Humidity 85%

Shock 30G, PBIH-F, G and J

Vibration (5Hz–10Hz, 10mm),
(10Hz–50Hz) 2G, PBIH-F, G and J

STANDARDS AND APPROVALS

Safety Designed to UL1950

C-tick AS/NZS CISPR11 Group 1, Class A

MECHANICAL

Weight PBIH-F : 250g
PBIH-G : 380g
PBIH-J : 410g
PBIH-M : 800g
PBIH-R : 1.4kg

Features
• Wide selection of models
• 4 input voltage ranges
• High efficiency
• Low output ripple
• Proven reliability
• Good thermal margins
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PBIH Series
1 5 - 1 5 0  W A T T S  D C / D C  S I N G L E  O U T P U T

PBIH-F

MODEL
NUMBER

INPUT OUTPUT OUTPUT
POWER

PBIH-1205F 9.2-16V 5V 3A 15W

PBIH-1212F 9.2-16V 12V 1.2A 15W

PBIH-1215F 9.2-16V 15V 1A 15W

PBIH-1224F 9.2-16V 24V 0.62A 15W

PBIH-2405F 19-32V 5V 3A 15W

PBIH-2412F 19-32V 12V 1.2A 15W

PBIH-2415F 19-32V 15V 1A 15W

PBIH-2424F 19-32V 24V 0.62A 15W

PBIH-4805F 38-63V 5V 3A 15W

PBIH-4812F 38-63V 12V 1.2A 15W

PBIH-4815F 38-63V 15V 1A 15W

PBIH-4824F 38-63V 24V 0.62A 15W

PBIH-11005F 85-140V 5V 3A 15W

PBIH-11012F 85-140V 12V 1.2A 15W

PBIH-11015F 85-140V 15V 1A 15W

PBIH-11024F 85-140V 24V 0.62A 15W

PBIH-1205G 9.2-16V 5V 5A 25W

PBIH-1212G 9.2-16V 12V 2.1A 25W

PBIH-1215G 9.2-16V 15V 1.7A 25W

PBIH-1224G 9.2-16V 24V 1.1A 25W

PBIH-1248G 9.2-16V 48V 0.5A 25W

PBIH-2405G 19-32V 5V 5A 25W

PBIH-2412G 19-32V 12V 2.1A 25W

PBIH-2415G 19-32V 15V 1.7A 25W

PBIH-2424G 19-32V 24V 1.1A 25W

PBIH-2448G 19-32V 48V 0.5A 25W

PBIH-4805G 38-63V 5V 5A 25W

PBIH-4812G 38-63V 12V 2.1A 25W

PBIH-4815G 38-63V 15V 1.7A 25W

PBIH-4824G 38-63V 24V 1.1A 25W

PBIH-4848G 38-63V 48V 0.5A 25W

PBIH-11005G 85-140V 5V 5A 25W

MODEL
NUMBER

INPUT OUTPUT OUTPUT
POWER

PBIH-11012G 85-140V 12V 2.1A 25W

PBIH-11015G 85-140V 15V 1.7A 25W

PBIH-11024G 85-140V 24V 1.1A 25W

PBIH-11048G 85-140V 48V 0.5A 25W

PBIH-1205J 9.2-16V 5V 8A 50W

PBIH-1212J 9.2-16V 12V 3.3A 50W

PBIH-1215J 9.2-16V 15V 2.7A 50W

PBIH-1224J 9.2-16V 24V 1.7A 50W

PBIH-1248J 9.2-16V 48V 0.8A 50W

PBIH-2405J 19-32V 5V 10A 50W

PBIH-2412J 19-32V 12V 4.3A 50W

PBIH-2415J 19-32V 15V 3.4A 50W

PBIH-2424J 19-32V 24V 2.5A 50W

PBIH-2448J 19-32V 48V 1A 50W

PBIH-4805J 38-63V 5V 10A 50W

PBIH-4812J 38-63V 12V 4.3A 50W

PBIH-4815J 38-63V 15V 3.4A 50W

PBIH-4824J 38-63V 24V 2.5A 50W

PBIH-4848J 38-63V 48V 1A 50W

PBIH-11005J 85-140V 5V 10A 50W

PBIH-11012J 85-140V 12V 4.3A 50W

PBIH-11015J 85-140V 15V 3.4A 50W

PBIH-11024J 85-140V 24V 2.5A 50W

PBIH-11048J 85-140V 48V 1A 50W

PBIH-1205M 9.2-16V 5V 18A 100W

PBIH-1212M 9.2-16V 12V 9A 100W

PBIH-1215M 9.2-16V 15V 7A 100W

PBIH-1224M 9.2-16V 24V 4.5A 100W

PBIH-1248M 9.2-16V 48V 2A 100W

PBIH-2405M 19-32V 5V 20A 100W

PBIH-2412M 19-32V 12V 9A 100W

PBIH-2415M 19-32V 15V 7A 100W

MODEL
NUMBER

INPUT OUTPUT OUTPUT
POWER

PBIH-2424M 19-32V 24V 5A 100W

PBIH-2448M 19-32V 48V 2A 100W

PBIH-4805M 38-63V 5V 20A 100W

PBIH-4812M 38-63V 12V 9A 100W

PBIH-4815M 38-63V 15V 7A 100W

PBIH-4824M 38-63V 24V 5A 100W

PBIH-4848M 38-63V 48V 2A 100W

PBIH-11005M 85-140V 5V 20A 100W

PBIH-11012M 85-140V 12V 9A 100W

PBIH-11015M 85-140V 15V 7A 100W

PBIH-11024M 85-140V 24V 5A 100W

PBIH-11048M 85-140V 48V 2A 100W

PBIH-1205R 9.2-16V 5V 27A 150W

PBIH-1212R 9.2-16V 12V 13A 150W

PBIH-1215R 9.2-16V 15V 10A 150W

PBIH-1224R 9.2-16V 24V 6.5A 150W

PBIH-1248R 9.2-16V 48V 3.3A 150W

PBIH-2405R 19-32V 5V 30A 150W

PBIH-2412R 19-32V 12V 14A 150W

PBIH-2415R 19-32V 15V 11A 150W

PBIH-2424R 19-32V 24V 7A 150W

PBIH-2448R 19-32V 48V 3.5A 150W

PBIH-4805R 38-63V 5V 30A 150W

PBIH-4812R 38-63V 12V 14A 150W

PBIH-4815R 38-63V 15V 11A 150W

PBIH-4824R 38-63V 24V 7A 150W

PBIH-4848R 38-63V 48V 3.5A 150W

PBIH-11005R 85-140V 5V 30A 150W

PBIH-11012R 85-140V 12V 14A 150W

PBIH-11015R 85-140V 15V 11A 150W

PBIH-11024R 85-140V 24V 7A 150W

PBIH-11048R 85-140V 48V 3.5A 150W

Selection Table
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PBIH-G

PBIH-J

PBIH-M

Terminal Connection

0 FG
1 DC +V in
2 0V in
3 LFG
4 NO
5 NO
6 -V out
7 +V out

Terminal Connection

1 FG
2 DC +V in
3 0V in
4 LFG
5 -V out
6 +V out
7 NC

Terminal Connection

1 +V out
2 +V out
3 -V out
4 -V out
5 FG
6 -V in
7 +V in

Terminal Connection

1, 2 +V out
3 +S
4 -S

5, 6 -V out
7 Remote

Control
8 DC +V in
9 DC 0V in

10 FG

PBIH Series
1 5 - 1 5 0  W A T T S  S I N G L E  O U T P U T

PBIH-R
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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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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



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.















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.



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



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.
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(7.4)

35
15
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27
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End Cover
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LED Module

Cover
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Feature Benefit

AAC Adaptive Acceleration Control
•  Automatically adapts to the chosen 

starting and stopping profile

Adjustable bus bars allow for both top and 
bottom entry (360–1600 A, 160–850 kW)

•  Space saving, less cable cost 
and easy retrofitting  

DC injection braking distributed evenly 
over three phases

•  Less installation cost and 
less stress on the motor 

Inside Delta (6-wire connection) 
•  Smaller soft starter can be selected 

for the application  

Log menus, 99 events and trip log provide
information on events, trips and performance

• Eases analysis of the application 

Auto Reset •  Less down-time

Jog (slow-speed operation) •  Application flexibility

Second-order thermal model 
•  Allows motors to be used to their full 

potential without damage from overloading

Internal bypass contactors 
(21–215 A, 7.5–110 kW) 

•  Saves space and wiring compared to  
external bypass

•  Very little heat dissipates when running. 
Eliminates costly external fans, wiring  
or bypass contactors

Auto-start/stop clock •  Application flexibility

Compact size – amongst the smallest 
in their class

•  Saves space in cabinets and other 
application setups

4-line graphical display
•  Optimum programming approach and 

setup for viewing operational status

Multiple programming setup 
(Standard Menu, Extended Menu, Quick Set)

•  Simplifies the programming, but still 
holding to maximum flexibility

Multiple languages •  Serving the whole world 

VLT® Soft Starter MCD 500
VLT® Soft Starter MCD 500 is a total motor starting solution. Current transformers measure motor current  
and provide feedback for controlled motor ramp profiles.

AAC, Adaptive Acceleration Control, 

automatically employs the best 

starting and stopping profile for the 

application.

Adaptive Acceleration Control means 

that for each start and stop, the soft 

starter compares and adapts the 

process to the chosen profile fitting to 

the application.

VLT® Soft Starter MCD 500 has a four 

line graphical display and a logic 

keypad making programming easy. 

Advanced setup is possible displaying 

operational status.

Three menu systems: Quick Menu, 

Application Setup and Main Menu 

provide optimum programming 

approach.

Power range: 

21 – 1600 A, 7.5 – 850 kW  

(1.2 MW inside Delta  Connection)

Versions for 200 – 690 VAC

Facts about our products

Perfect
match for:

– Pumps

– Conveyors

– Fans

– Mixers

– Compressors

– Centrifuges

– Mills

– Saws, and many more

MAKING MODERN LIVING POSSIBLE
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Fully featured Soft Starter for
motors up to 850 kW

 Total motor starting solution

 Advanced start, stop and 

protection features

Adaptive Acceleration Control

Inside Delta connection

4-line graphical display 

Multiple programming setup menus

Optional:
Modules for serial communication:

 – DeviceNet

 – Profibus

 – Modbus RTU

 – USB

Control Panel VLT® LCP 501

PC software:

 – WinMaster

 – VLT® MCT10

Specifications
Mains voltage (L1, L2, L3)

   MCD5-xxxx-T5 200 VAC ~ 525 VAC (± 10%)

   MCD5-xxxx-T7
380 VAC ~ 690 VAC (± 10%) 
(in-line connection)

   MCD5-xxxx-T7
380 VAC ~ 600 VAC (± 10%) 
(inside delta connection)

Control voltage (terminals A4, A5, A6)

   CV1 (A5, A6) 24 VAC/VDC (± 20%)

   CV2 (A5, A6) 110~120 VAC (+ 10% / - 15%)

   CV2 (A4, A6) 220~240 VAC (+ 10% / - 15%)

Mains frequency 50/60 Hz (± 10%)

Rated insulation voltage to earth 600 VAC

Rated impulse withstand voltage 4 kV

Form designation
Bypassed or continuous, semiconductor  
motor starter form 1

Short circuit capability
Coordination with semiconductor fuses Type 2

Coordination with HRC fuses Type 1

MCD500-0021B to 0215B Prospective current of 65 kA

MCD500-0245C Prospective current of 85 kA

MCD500-1200C to 1600C Prospective current of 100 kA

Electromagnetic capability (compliant with EU Directive 89/336/EEC)

EMC Emissions (Terminals 13 & 14)
IEC 60947-4-2 Class B and  
Lloyds Marine No. 1 Specification 

EMC Immunity IEC 60947-4-2

Outputs

Relay Outputs
10A @ 250 VAC resistive, 5A  
@ 250 VAC AC15 pf 0.3

Programmable Outputs

   Relay A (13, 14) Normally open

   Relay B (21, 22, 24) Changeover

   Relay C (33, 34) Normally open

Analogue Output (07, 08) 0 – 20 mA or 4 – 20 mA (selectable)

Maximum load 600 Ω (12 VDC @ 20 mA) (accuracy  ± 5%)

24 VDC Output (16, 08) Maximum load 200 mA (accuracy  ± 10%)

Environmental
Protection MCD5-0021B ~ MCD5-0105B  IP 20 & NEMA, UL Indoor Type 1

Protection MCD5-0131B ~ MCD5-1600C  IP 00, UL Indoor Open Type

Operating temperature -10° C to 60° C, above 40° C with derating

Storage temperature - 25° C to + 60° C

Operating Altitude 0 – 1000 m, above 1000 m with derating

Humidity 5% to 95% Relative Humidity

Pollution degree Pollution Degree 3

Heat Dissipation
During start 4.5 watts per ampere

Dimensions
Current rating [A] Weight [kg] Height [mm] Width [mm] Depth [mm] Frame size

21, 37, 43 and  53 4.2

295 150
183

G168 4.5

84, 89 and 105 4.9 213

131, 141, 195 and 215 14.9 438 275 250 G2

245 23.9 460 390 279 G3

360, 380 and 428 35
689 430 302 G4

595, 619, 790 and 927 45

1200, 1410 and 1600 120 856 585 364 G5

 

Control Panel VLT® LCP 501

Same user interface as MCD500 

Plug & play with MCD500

Copy paste of parameters

Multiple monitoring set-up

Door-mount kit – 3m cable

IP65 (NEMA 12)

Three Adaptive Acceleration Control (AAC) start profiles; 
early, constant and late acceleration
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INSTALLATION INSTRUCTIONS: MCD MODBUS MODULE 
Order Code:   175G9000 

1. Introduction
Danfoss soft starters can be controlled and monitored across an RS485 serial communication 
network using the Modbus RTU and AP ASCII protocols. 

For users requiring simple control of MCD 200 and MCD 500 soft starters using Modbus RTU or AP 
ASCII, the instructions below describe the installation and operation of the Modbus Module. 

MCD 3000 soft starters have AP ASCII protocol support built in - see the MCD 3000 Users Manual for 
details of message formats.  The MCD 3000 supports Modbus RTU control when used in conjunction 
with a Remote Operator. 

This document describes Modbus and AP ASCII messaging and Appendix A describes how to connect 
the Remote Operator and use it as a Modbus RTU or AP ASCII slave device. 

2. Installation
1. Remove control power and mains supply from the soft starter. 

2. Attach the Modbus Module to the starter as shown. 

3. Apply control power to the soft starter. 

MCD 200  MCD 500 

��
��

��
��
���

17
7H

A5
28

.10

Remove the Modbus Module using the following procedure: 

1. Disconnect the RS485 cable from the module. 

2. Remove control power and mains supply from the soft starter. 

3. Push a small flat-bladed screwdriver into the slots at the top and 

bottom of the module and depress the retaining clips. 

4. Pull the module away from the soft starter. 

��
��

�	
�


���

CAUTION
Remove mains and control voltage from the soft starter before attaching or removing 
accessories. Failure to do so may damage the equipment. 
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3. Adjustment
Network communication parameters must be set on the Modbus Module. DIP switch settings take 
effect on the power-up of the Modbus Module via the soft starter. 
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4. Connection
For the Modbus Module to accept serial commands, a link must be fitted across terminals A1-N2 on 
MCD 200 Series starters. 

In order for the MCD 500 to accept commands from the serial network, the soft starter must be in 
Auto On mode and links must be fitted to terminals 17 and 25 to 18.   

In Hand On mode, the starter will not accept commands from the serial network but the starter's 
status can still be monitored.   

MCD 200 MCD 500 

17
7H

A3
26

.12

MCD 200

RS485
SERIAL PORT

B8 B7 B6

GND -+

MODBUS
MODULE

A1

N2

RS485
Modbus network
connection

MCD 500
(Auto On mode)

RS485 serial port

B8 B7 B6

+  GND  -

MODBUS
MODULE

RS485 
Modbus network 
connection

25

17

18

Stop

COM

Reset

17
7H

A5
32

.10

N.B.!:
If MCD 500 parameter 3-2 Comms in Remote is set to Disable Comms in Remote, the 
starter will not accept start or stop commands from the serial network (the starter will 
still accept reset commands and allow status monitoring).   
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5. Network Status LED 
The Network Status LED indicates the state of the 

communications link between the module and the network. 

LED operation is as follows: 

LED

17
7H

A2
63

.11

Off On Flashing 

No connection or soft starter not 

powered up 

Communication active Communication inactive 

N.B.!:
If communication is inactive, the soft starter may trip if the Communications Timeout 
function has been set on the module.  When communication is restored, the soft starter 
will require a Reset. 
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6. Modbus Register 

Register 

Address Type Description M
C

D
 2

01
 

M
C

D
 2

02
 

M
C

D
 5

00
 

M
C

D
 3

00
0 

40002 Single Write 1 = Start 

Command 2 = Stop 

3 = Reset 

4 = Quick stop (coast to stop) 

5 = Forced communication trip 

40003 Multiple Read Bit Description 

Starter

status 

0 to 3 1 = Ready 

   2 = Starting 

   3 = Running 

   4 = Stopping (including braking) 

   5 = Restart delay (including 

Temperature check) 

   6 = Tripped 

   7 = Program mode 

   8 = Jog forward 

   9 = Jog reverse 

4 1 = Positive phase sequence (only valid if bit 

6 = 1).  Always = 0 

5 1 = Current exceeds FLC 

6 0 = Uninitialised 

1 = Initialised 

7 Always = 0 

40004

Trip Code 

Multiple Read See Trip Code table. 

40005 1

Motor 

current  

Multiple Read Average 3 phase motor current (A) 

40006

Motor 

temperature

Multiple Read Motor temperature (thermal model) 

40007 Multiple Read Bit Description 

Product Type 0 to 2 Product parameter list version 

and Version 3 to 7  

1= MCD 3000 

4= MCD 200 

7 = MCD 500 

40008

Serial

Protocol 

Version 

Multiple Read 

40009 2 ~ Single Write Parameter 1-A (Motor FLC) to: 

Parameter  and Multiple   • MCD 500 Par. 20-6 (Pedestal Detect) 

management Read • MCD 3000 Par. 60 (Min Run Frequency) 
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1 For MCD 500 models MCD5-0068B and smaller this value will be 10 times greater than the value 
displayed on the LCP.

2 See the relevant soft starter literature for a complete parameter list.  The first product parameter 
is always allocated to register 40009. The last product parameter is allocated to register 40XXX, 
where XXX = 008 plus total number of available parameters in the product. 

N.B.!:
The numbering of parameter options via serial communications differs slightly from the 
numbering displayed on the LCP.  Numbering via the Modbus Module starts at 0, so for 
Par. 2-1 Phase Sequence, the options are 1~3 on the LCP but 0~2 via the module. 
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7. Trip Codes 
Trip 

Code Trip Name 

M
C

D
 2

01
 

M
C

D
 2

02
 

M
C

D
 5

00
 

M
C

D
 3

00
0 

1 Excess start time 

2 Motor overload (thermal model) 

3 Motor thermistor 

4 Current imbalance 

5 Frequency (Mains supply) 

6 Phase sequence 

7 Instantaneous overcurrent 

8 Power loss (Power circuit) 

9 Undercurrent 

10 Heatsink overtemperature 

11 Motor connection 

12 Input A trip (Auxiliary input A) 

13 FLC too high (FLC out of range) 

14 Unsupported option (Not available in 6-wire) 

15 Starter communication 

16 Network communication 

17 Internal fault 

23 EEPROM fail 

26 L1 phase loss 

27 L2 phase loss 

28 L3 phase loss 

29 L1-T1 Shorted  

30 L2-T2 Shorted  

31 L3-T3 Shorted  

33 Time-overcurrent (Bypass overload) 

35 Battery/clock 

36 Thermistor circuit 

255 No trip 
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8. Modbus Functions 
The Modbus Module supports the following Modbus functions: 

03 Read multiple registers 

06 Write single register 
Modbus broadcast functions are not supported. 

MCD 200 soft starters (including Remote Operator): 

Read multiple registers 40003 to 40008 

Write single register 40002 
MCD 500 soft starters: 

Read multiple registers starting from 40003 up to a maximum of 125 register blocks 

Write single register 40002 or 40009 to 40599 

N.B.!:
A multiple read across register boundary 40008/40009 will result in a Modbus Error code 
05 at the Master. 
Modbus Module version 3 and earlier (serial number xxxxxx-3) can read a maximum of 
119 register blocks.

8.1. Master Configuration 
For standard Modbus 11-bit transmission, the Master must be configured for 2 stop bits with No 
Parity and 1 stop bit for odd or even parity. 

For 10-bit transmission, the Master must be configured for 1 stop bit. 

In all cases, the Master baud rate and slave address must match those set on the Modbus Module DIP 
switches.

Command: Start 

Message Starter

Address 

Function Code Register 

Address 

Data CRC

In 20 06 40002 1 CRC1, CRC2

Out 20 06 40002 1 CRC1, CRC2

     
Starter status: Running 

Message Starter

Address 

Function Code Register 

Address 

Data CRC

In 20 03 40003 1 CRC1, CRC2

Out 20 03 2 (bytes) 3 CRC1, CRC2 

     
Trip code: Motor overload 

Message Starter

Address 

Function Code Register 

Address 

Data CRC

In 20 03 40004 1 CRC1, CRC2

Out 20 03 2 (bytes) 2 CRC1, CRC2 

Download parameter from starter 

MCD 500: Read Parameter 1, Motor FLC (Parameter 1-1), 100 A 

Message Starter

Address 

Function 

Code

Register 

Address 

Data CRC

In 20 03 40009 1 CRC1, CRC2

Out 20 03 2 (bytes) 100 CRC1, CRC2 
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Upload parameter to starter 

MCD 500: Write Parameter 4, Current Limit (Parameter 1-4), set = 400% FLC 

Message Starter

Address 

Function 

Code

Register 

Address 

Data CRC

In 20 06 40012 400 CRC1, CRC2

Out 20 06 40012 400 CRC1, CRC2

9. Modbus Error Codes 
Code Description Example

01 Illegal function code Function other than 03 or 06 

02 Illegal data address Register number invalid 

03 Not readable data Register not allowed for data reading 

04 Not writable data Register not allowed for data writing 

05 Data boundary fault Multiple data transfer across data boundary or data size more than 

125

06 Invalid command code e.g. writing "6" into 40003 

07 Illegal parameter read Invalid parameter number 

08 Illegal parameter write Invalid parameter number, read only, or hidden parameter 

09 Unsupported command Sending a serial command to MCD 500 with parameter 3-2 = 

Disable control in RMT. 

10 Local communication error Communication error between Modbus slave and starter 

N.B.!:
Some of the above codes are different from those defined in the Modbus Application 
Protocol Specification available on www.modbus.org.
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10. AP ASCII Protocol 
The message fragments used to communicate with the Modbus Module as an AP ASCII slave device 
are shown below. The message fragments may be assembled into complete messages as described 
in the sections that follow. 

N.B.!:
Data must be transmitted in 8-bit ASCII, no parity, one stop bit.

Message Fragment Type ASCII Character String or  

(Hexadecimal Character String) 

Send address EOT

(04h

[nn]

[nn]

[lrc]

[lrc]

ENQ   or 

05h)

Send command STX [ccc] [lrc] ETX   or 

Send request (02h [ccc] [lrc] 03h)

Receive data STX 

(02h

[dddd]

[dddd]

[lrc]

[lrc]

ETX   or 

03h)

Receive status STX 

(02h

[ssss] 

[ssss] 

[lrc]

[lrc]

ETX   or 

03h)

ACK (acknowledge) ACK 

(06h)

or

NAK (negative 

acknowledge) 

NAK

(15h)

or

ERR (error) BEL

(07h)

or

nn = two byte ASCII number representing the soft starter address where each decimal digit is 

represented by n. 

lrc = two byte longitudinal redundancy check in hexadecimal. 

ccc = three byte ASCII command number where each character is represented by c. 

dddd = four byte ASCII number representing the current or temperature data where each decimal digit is 

represented by d. 

ssss = four byte ASCII number. The first two bytes are ASCII zero. The last two bytes represent the nibbles 

of a single byte of status data in hexadecimal. 

10.1. Commands
Commands can be sent to the soft starter using the following format: 

Send

address 

ACK Send

command

ACK

       

Possible error responses: NAK (Invalid LRC) 

       

= Master = Slave (soft starter) 

Command ASCII Comment

Start B10 Initiates a start 

Stop B12 Initiates a stop 

Reset B14 Resets a trip state 

Quick stop B16 Initiates an immediate removal of voltage from the motor. Any soft 

stop settings are ignored. 

Forced communication trip B18 Causes a communications trip 
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10.2. Status Retrieval 
Soft starter status can be retrieved using the following format: 

�,5

��5

��
��

�	
��
���

+�#�
�������

+�#�
��6����

�����7�
+�����

-#7�����8�,�����*������������0�#���

2�9����� 2�+��7��"9,'$

Request ASCII Receive Status (ssss) 

Trip code C18 See the trip code table. 

Starter status C22  Bit Description 

0 to 3 1 = Ready 

   2 = Starting 

   3 = Running 

   4 = Stopping (including braking) 

   5 = Restart delay (including Temperature check) 

   6 = Tripped 

   7 = Program mode 

4 1 = Positive phase rotation  (only valid if bit 6  = 1) 

5 1 = Current exceeds FLC 

6 0 = Uninitialised 

1 = Initialised 

7 0 = Communications are OK 

1 = Communications device fault 

10.3. Data Retrieval 
Data can be retrieved from the soft starter using the following format: 

�,5

��5

��
��

�
��

��
��

+�#�
�������

+�#�
��6����

�����7�
'���

-#7�����8�,�����*������������0�#���

2�9����� 2�+��7��"9,'$

Request ASCII Receive Data (dddd) 

Motor current D10 Requests motor current. The data is four byte decimal ASCII. Minimum value 

0000 A, maximum value 9999 A. 

Motor 

temperature

D12 Requests the calculated value of the motor thermal model as a % of motor 

thermal capacity. The data is four byte decimal ASCII. Minimum value is 

0000%. Trip point is 0105%. 
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10.4. Calculating the Checksum (LRC) 
Each command string sent to and from the starter includes a checksum. The form used is the 
longitudinal redundancy check (LRC) in ASCII hex. This is an 8-bit binary number represented and 
transmitted as two ASCII hexadecimal characters. 

To calculate LRC: 

1. Sum all ASCII bytes 

2. Mod 256 

3. 2's complement 

4. ASCII convert 

For example Command String (Start): 
ASCII STX B 1 0 
or 02h 42h 31h 30h 
ASCII Hex Binary         
STX 02h 0000 0010 
B  42h 0100 0010 
1  31h 0011 0001 
0  30h 0011 0000 
  A5h 1010 0101  SUM (1) 
  A5h 1010 0101  MOD 256 (2) 
  5Ah 0101 1010  1's COMPLEMENT 
  01h 0000 0001  + 1 = 
  5Bh 0101 1011   2's COMPLEMENT (3) 
ASCII 5 B   ASCII CONVERT (4) 
or 35h 42h   LRC CHECKSUM 
The complete command string becomes: 

ASCII STX    B 1 0 5 B ETX 
or 02h    42h 31h 30h 35h 42h 03h 
To verify a received message containing an LRC: 

1. Convert last two bytes of message from ASCII to binary 

2. Left shift 2nd to last byte four bits 

3. Add to last byte to get binary LRC 

4. Remove last two bytes from message 

5. Add remaining bytes of message 

6. Add binary LRC 

7. Round to one byte 

8. The result should be zero 

Response or status bytes are sent from the starter as an ASCII string: 

STX [d1]h [d2]h [d3]h [d4]h LRC1 LRC2 ETX 
d1 = 30h 
d2 = 30h 
d3 = 30h plus upper nibble of status byte right shifted by four binary places 
d4 = 30h plus lower nibble of status byte 
For example status byte = 1Fh, response is: 

STX 30h   30h 31h 46h LRC1 LRC2 ETX 



Appendix A - Modbus Control via Remote Operator MCD Modbus Module Instructions 

MG.17.F5.02 - VLT® is a registered Danfoss trademark 12

11. Appendix A - Modbus Control via Remote 
Operator

To control a soft starter via an RS485 serial communications network using the Remote Operator, 
connect the Remote Operator to the network as described in the following sections. 

11.1. Grounding and Shielding 
Twisted pair data cable with earth shield is recommended. The cable shield should be connected to 
a GND device terminal at both ends and one point of the site protective earth. 

11.2. Termination Resistors 
In long cable runs prone to excessive noise interference, termination resistors should be installed 
between the data lines at both ends of the RS485 cable. This resistance should match the cable 
impedance (typically 120 ). Do not use wire wound resistors. 

Network Master
RS485

Remote Operator RS485 Soft Starter
(Module) RS485

GND

B8

B6

B7

B3

B1

B2

68 (B8)

69 (B6)

61 (B7)

GND GND GND

17
7H

A3
77

.11

120120 120 120

11.3. RS485 Data Cable Connection 
Daisy chain connection is recommended. This is achieved by parallel connections of the data cable at 
the actual device terminals. 

11.4. Remote Operator RS485 Network Connection 
Specifications

Input impedance: 12 k
Common mode voltage range: - 7 V to + 12 V 
Input sensitivity: ± 200 mV 
Minimum differential output voltage: 1.5 V (with max loading of 54 )

11.5. Using the Remote Operator with MCD 200 
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11.6. Using the Remote Operator with MCD 500 
In order for the MCD 500 to accept commands from the serial network, the soft starter must be in 
Auto On mode and links must be fitted to terminals 17 and 25 to 18. 

The Modbus Module must be used as an interface between the soft starter and the Remote Operator.  
The DIP switches on the Modbus Module must be set as follows: 

1 Protocol = AP ASCII 

2 Address = 20 

3 Baud Rate = 9600 

4 Parity = No parity 

5 Timeout = No timeout 

1
2

3
4

5
6

ON
1

2
3

4
5

6

ON

+16

+8

+4

+2

+1

0

0

0

0

0

DIP SW
ITCH

 A
DIP SW

ITCH
 B

177HA543.10

1

2

3

4

5

The Remote Operator internal parameters must be set as follows: 

Parameter 1 (RS485 network baud rate) = set to match Modbus master 
Parameter 2 (RS485 network address) = unique number between 1 ~ 99 
Parameter 3 (RS485 network timeout) = set as required 
Parameter 4 (RS485 network protocol) = Modbus RTU 
Parameter 5 (Modbus protocol parity) = set to match Modbus master 

+ -
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MCD 500
(Auto On mode) REMOTE OPERATOR

RS485
Serial Port

B8 B7 B6 B1 B2 B3 B6 B7 B8

RS485 RS485

4-20 mA
Analog Output

B10 B11

4-20 mA

Supply Voltage
18~30 VAC/VDC

1 2

PO

GND

RS485 SERIAL COMMS
NETWORK CONNECTION

(MODBUS RTU)

+  GND  - -  GND  +-  GND  ++     - ~/+  ~/-

MODBUS MODULE

17

18

25

Stop

COM

Reset
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11.7. Using the Remote Operator with MCD 3000 
In order to operate correctly on the network, the MCD 3000 must be set for local operation only (i.e. 
set Parameter 20 = 2).  The Remote Operator's default communications protocol setting is AP ASCII.  
This must be changed to Modbus RTU. 

The RS485 Network Timeout setting on the Remote Operator applies to the link between the Remote 
Operator and the network.  This can be set to any value between 0 and 100 seconds. 
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The Serial Timeout setting on the MCD 3000 (Parameter 24) applies to communications between the 
Remote Operator and the MCD 3000.  See the MCD 3000 Operating Instructions for soft starter 
configuration details. 

11.8. Programming
The Remote Operator must be configured to operate on the network.  In order to access 
Programming Mode, the Remote Operator must be powered up when the soft starter is not running. 

11.8.1. Programming Procedure 
1. To enter Programming Mode, hold down the Data/Prog pushbutton for four seconds. The 

default value of the first parameter will be displayed. 

2. Use the Data/Prog pushbutton to advance to the next parameter. 

3. Use the Stop/+ and Reset/- pushbuttons to adjust parameter values. 

Programming Mode closes when the Data/Prog pushbutton is pressed after Parameter 8. 

N.B.!:
There is a 20 second timeout when the Remote Operator is in Programming Mode. 
Programming Mode will automatically close if no input is registered for 20 seconds. Any 
changes already made will be saved.
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11.8.2. Programmable Parameters 
The Remote Operator offers the following programmable parameters: 

Parameter 

Number 

Description Default

Setting 

Adjustable Range 

1 RS485 network 

baud rate 

4

(9600 baud)

2 = 2400 baud 

3 = 4800 baud 

4 = 9600 baud 

5 = 19200 baud 

6 = 38400 baud 

2 RS485 network 

satellite address 

20 1 to 99 

3 RS485 network 

timeout 

0 seconds 

(= off) 

0 to 100 seconds 

4 RS485 network 

protocol 

1

(AP ASCII) 

1 = AP ASCII protocol 

2 = Modbus RTU protocol 

5 Modbus protocol 

parity 

0

(no parity) 

0 = no parity 

1 = odd parity 

2 = even parity 

3 = 10-bit transmission 

6 Motor FLC (A) 10 1 to 2868 

7 Analog output 

4 mA offset (%) 

100 80 to 120 

8 Start, Stop, 

Quick stop 

function disable 

0 0 = Remote Operator and Network start, stop, quick stop 

function enabled. 

1 = Remote Operator start, stop, quick stop function 

enabled. Network start, stop, quick stop function disabled. 

2 = Remote Operator start, stop, quick stop function 

disabled. Network start, stop, quick stop function enabled. 

3 = Remote Operator start, stop, quick stop function 

disabled. Network start, stop, quick stop function disabled. 
,

9 Current ÷ 10 0 0 = off (required for models MCD5-0084B ~ MCD5-1600C) 

1 = on (required for models MCD5-0021B ~ MCD5-0068B) 

  Remote Operator Reset pushbutton is always enabled. 
  RS485 Network reset and forced communication trip functions are always enabled. 

N.B.!:
Remote Operator Par. 9 Current ÷ 10  normalises the displayed current and analog 
output for models MCD5-0021B ~ MCD5-0068.  Use Par. 9 in conjunction with Par. 6 
Motor FLC as follows: 

1. Set Par. 6 to a value 10 times greater than the actual motor nameplate FLC 
(e.g. for actual FLC = 4.6 A, set Par. 6 to 46). 

2. Set Par. 9 = 1. 
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11.9. Troubleshooting
The Remote Operator display and status indication LEDs can indicate abnormal operating and 
system conditions.

Display 

Indication 

Problem Possible Solution 

nEt on 

display 

A loss of communication 

has been detected on the 

RS485 link to the network. 

The Remote Operator has an RS485 Network Timeout 

Protection setting (Parameter 3). This error is reported when 

no communication occurs for longer than the timeout setting.  

The system will become active as soon as communication is 

restored.

To clear nEt from the display, press the Data/Prog pushbutton 

momentarily or send a Reset command from the network 

Master. 

SP flashing 

on display 

Soft starter is off and being 

programmed from the serial 

network. 

Finish soft starter network programming procedure and exit 

Programming Mode. 

 

12. Appendix B - Specifications 
Enclosure 

Dimensions  ...............................................................................   35 mm (W) x 157 mm (H) x 90 mm (D)

Weight  .......................................................................................................................................   250 g 

Protection  .....................................................................................................................................   IP20 

Mounting 

Spring-action plastic mounting clips (x 2) 

Connections 

Soft starter  .............................................................................................................  6-way pin assembly 

Network  ..........................................................   5-way male and unpluggable female connector (supplied) 

Maximum cable size  ................................................................................................................   2.5 mm2

Settings 

Protocol  .............................................................................................................  Modbus RTU, AP ASCII 

Address range  ...........................................................................................................................   0 to 31 

Data rate (bps) .............................................................................................  4800, 9600, 19200, 38400 

Parity  ..............................................................................................................   None, Odd, Even, 10-bit 

Timeout  .....................................................................................................   None (off), 10 s, 60 s, 100 s 

Certification 

C      .............................................................................................................................   IEC 60947-4-2 

CE     ..............................................................................................................................   IEC 60947-4-2 
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Instructions: MCD Control Panel LCP 501

Order Code:   175G0096 

1. Description 
The MCD 500 LCP can be mounted up to 3 metres away from the soft starter, 
allowing remote control and monitoring. The LCP is rated IP65 when mounted 
correctly in accordance with these instructions.

2. Packing List 
 1 x LCP 4 x M3 x 16 Screw 
 1 x Cable, DB9, 3 metres 4 x M3 Flat washer 
 1 x Gasket, foam 4 x M3 Spring washer 
 1 x Instruction sheet 4 x M3 Nut 
  2 x Jack screw  

3. Specifications 
Maximum cable length 3 metres 
Protection IP65 and NEMA12 
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4. Mounting the LCP 

Models MCD5-0021 to MCD5-0105: The LCP can be removed or 
replaced while the starter is running.  It is not necessary to remove 
mains or control voltage. 
Models MCD5-0131 to MCD5-1600: The bus bar and/or heatsink are 
live whenever mains voltage is connected.  Remove mains and 
control voltage from the soft starter before removing the cover. 

1. Use the template to drill four mounting holes and two holes for the 
DB9 connector. 

2. Apply the foam gasket to the back of the LCP. 

3. Align the LCP over the holes and screw in place. 

17
7H

A6
14

.11

4. Plug the cable into the LCP and the soft starter.   

177HA615.10
177HA616.10

MCD5-0021 to MCD5-0105 MCD5-0131 to MCD5-1600 
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5. Synchronising the LCP and the Starter 
The DB9 cable can be connected/disconnected from the LCP while the starter 
is running.   

The first time a LCP is plugged into a starter, the 
starter will copy its parameter settings to the LCP. 

  
New Display Detected 

If the LCP has previously been used with a MCD 500, the operator can select 
whether to copy the parameters to the starter, or to copy the MCD 500's 
parameter settings into the LCP.   

Select the required option using the [ ] and [ ]
keys.  The selected option is surrounded by a 
dotted line.  Press [OK] to proceed with the 
selection.    

 Copy Parameters 
 Display to Starter 
 Starter to Display 

If the parameter software version in the LCP is different from the software 
version of the starter, only Starter to Display will be available.

While the LCP is synchronising, only the [ ]  [ ] [OK] and [OFF] keys 
are enabled.  
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6. Mounting template 
Drill four mounting holes for screws (one in each corner) and two holes for 
the DB9 connector.   

Image is not to scale. 

Dimensions are given with faceplate removed.  

62 mm

68 mm

13 mm
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type approval certificates of the sensors and power supply units. The sensors must only be operated on intrinsically safe

circuits. The permissible electrical values are stated in the certificate.
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1 Description of the measuring principle

Measuring principle

VEGAWELL 52 pressure transmitters work according to the hy-

drostatic measuring principle, which functions independently of

the dielectric properties of the product and is not influenced by

foam generation.

The sensor element ofVEGAWELL52 is the dry ceramic-capaci-

tive CERTEC
® measuring cell in two sizes. Base element and

diaphragm consist of high purity sapphire-ceramic®.

Thehydrostaticpressureof theproductcausesvia thediaphragm

a capacitance change in the measuring cell. This capacitance

change is converted into an appropriate output signal.

16
 μ

m 1

2

3

Fig. 1: Configuration of the CERTEC
® measuring cell with VEGAWELL 52

1 Diaphragm

2 Soldered glass bond

3 Base element

The advantages of the CERTEC
® measuring cell are:

l Very high overload resistance

l No hysteresis

l Excellent long-term stability

l Completely front flush installation

l Good corrosion resistance

l Very high abrasion resistance

Wide application range

VEGAWELL 52 is suitable for level measurement in deep wells

and ballast tanks as well as for gauge measurement in open

flumes. Typicalmedia are drinkingwater andwaste water as well

as water containing abrasive substances. All signal outputs are

available in 4… 20mA and 4… 20mA/HART - Pt 100.

In the 4 … 20 mA/HART - Pt 100 version, a temperature sensor

Pt 100 in four-wire technology is integrated in the transducer.

Power supply or processing are carried out via an external tem-

perature transducer.

Description of the measuring principle
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2 Type overview

VEGAWELL 52

Measuring cell: CERTEC
®

Media: drinking water and waste water

Process fitting: Straining clamp, screw connection, thread

Material process fitting:

316L

Material, suspension cable: PE, PUR, FEP

Material transmitter:

316L, 1.4462 (Duplex), each also with PE coating, PVDF, Titanium

Diameter transmitter:

depending on material and version at least 22 mm

Measuring range: 0… 0.1 bar up to 0 … 25 bar

Process temperature: -20… +80 °C (-4 … +176 °F)

Deviation: < 0.2 %, < 0.1%

Signal output: 4… 20mA, 4 … 20 mA/HART

Operation: depending on the version via PACTware/PC

Type overview

4 Process pressure/Hydrostatic – Pressure measurement
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3 Mounting instructions

Mounting position

The following illustration shows a mounting example for VEGA-

WELL 52. The VEGA price list contains suitable mounting brack-

ets under the section Accessories. With these parts, standard

mounting arrangements can be realised quickly and reliably.

Fig. 3: VEGAWELL 52 in a pump shaft with VEGABOX 02

VEGAWELL 52must be mounted in a calm area or in a suitable

protective tube. This avoids lateral movements of the transmitter

and the resulting corruption of measurement data.

Note:
As an alternative to fixing the transmitter, the use of a

measuring instrumentholder fromVEGA's lineofmount-

ing accessories is recommended.

Beside the connection and suspension cables, the suspension

cable also contains a capillary for atmosphericpressure compen-

sation. All versions can be shortened on site.

With VEGAWELL 52, the electronics is completely integrated in

the transmitter. The cable end can be lead directly to a dry con-

nectioncompartment.Pressure compensation is then carried out

via the filter element of the capillaries.

Note:
The pressure compensation housing VEGABOX 02 is

recommended for connectingVEGAWELL 52.

It contains a high-quality ventilation filter and terminals. A protec-

tive cover is optionally available for use outdoors.

Mounting versions

The following illustrations show the different mounting versions

depending on the instrument type.

Mounting with straining clamp

2

3

1

Fig. 5: Straining clamp

1 Suspension cable

2 Suspension opening

3 Clamping jaws

Mounting with screw connection

1

2

3

4

5

6

Fig. 6: Screw connection

1 Suspension cable

2 Seal screw

3 Cone bushing

4 Seal cone

5 Screw connection

6 Seal

Mounting instructions
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Mounting with housing and thread

2

3

1

Fig. 7: Housing with threadG1½ A

1 Housing

2 Seal

3 Thread

Mounting instructions
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4 Electrical connection

4.1 General requirements

The supply voltage range can differ depending on the instrument

version. You can find exact specifications in chapter "Technical

data".

The national installation standards as well as the valid safety

regulations and accident prevention rules must be observed.

In hazardous areas you should take note of the appro-

priate regulations, conformity and type approval certifi-

cates of the sensors and power supply units.

4.2 Power supply

Supply voltage and current signal are carried on the same two-

wirecable.The requirementson thepowersupplyarespecified in

chapter "Technical data".

The VEGA power supply units VEGATRENN 149AEx, VEGAS-

TAB 690, VEGADIS 371 as well as VEGAMET signal condition-

ing instruments are suitable for power supply.When one of these

instruments is used, a reliable separation of the supply circuits

from the mains circuits according to DIN VDE 0106 part 101 is

ensured.

4.3 Connection cable

In general

Anouterdiameterof5…9mmensures theseal effectof thecable

entry. If electromagnetic interference is expected, screened ca-

ble should be used for the signal lines.

The sensors are connected with standard two-wire cable without

screen.

In Ex applications, the corresponding installation regu-

lations must be noted for the connection cable.

4.4 Cable screening and grounding

If screened cable is necessary, the cable screen must be con-

nected on both ends to ground potential. If potential equalisation

currents are expected, the connection on the evaluation side

must be made via a ceramic capacitor (e.g. 1 nF, 1500 V).

4.5 Wiring plan VEGAWELL 52 - 4… 20mA

Direct connection

4

1

2

2

3

Fig. 8: Wire assignment, suspension cable

1 blue (-): to power supply or to the processing system

2 brown (+): to power supply or to the processing system

3 Shielding

4 Breather capillaries with filter element

Connection via VEGABOX 02

1

2

–
+1

2
3

4
5

6

1
2

3
4

5
6

Fig. 9: Terminal assignment VEGABOX 02

1 To power supply or the processing system

2 Shielding
1)

Connection via housing

1
2

4

5

3

6

1

2

Fig. 10: Terminal assignment of the housing

1 To power supply or the processing system

2 Shielding
2)

Electrical connection
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1)
Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
2)

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.3
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4.6 Wiring plan VEGAWELL 52 - 4 … 20 mA/

HART - Pt 100

Direct connection

1

8

2
3
4
5
6
7

Fig. 11: Wire assignment, connection cable

1 blue (-): to power supply or to the processing system

2 Brown (+): to power supply or to the processing system

3 White: for processing of the integrated Pt 100 (power supply)

4 Yellow: for processing of the integrated Pt 100 (measurement)

5 Red: for processing of the integrated Pt 100 (measurement)

6 Black: for processing of the integrated Pt 100 (power supply)

7 Shielding

8 Breather capillaries with filter element

Connection via VEGABOX 02

1

2

1

3

–
+1

2
3

4
5

6

1
2

3
4

5
6

Fig. 12: Terminal assignmentVEGABOX 02

1 To power supply or the processing system (signal pressure transmitter)

2 To power supply or the processing system (connectioncables resistance ther-

mometer Pt 100)

3 Shielding
3)

Connection via VEGABOX 02 with integrated temperature

sensor

1
2

3
4

-

-
+

m
A

+

1
2

1
2

1

2

3

–

–

+

+

Fig. 13: Terminal assignmentVEGABOX 02

1 To power supply or the processing system (signal pressure transmitter)

2 For voltage supply or to processing system (resistance thermometer Pt 100)

3 Shielding
4)

Connection via housing

1
2

4

5

3

6

1

3

2

Fig. 14: Terminal assignment of the housing

1 To power supply or the processing system (signal pressure transmitter)

2 For voltage supply or to processing system (resistance thermometer Pt 100)

3 Shielding
5)

Electrical connection

8 Process pressure/Hydrostatic – Pressure measurement

3)
Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
4)

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
5)

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
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5 Operation

5.1 Overview

VEGAWELL 52 4… 20mA

VEGAWELL 52 - 4… 20mA has no adjustment options.

VEGAWELL 52 4… 20mA/HART - Pt 100

l Adjustment software according to FDT/DTM standard, e.g.

PACTware and PC

l HART handheld

5.2 Adjustment with PACTware

Connecting the PC to the signal cable

1

5

2

3

4

Fig. 15: Connection of the PC to VEGABOX 02 or communication resistor

1 PC with PACTware

2 RS232 interface (with VEGACONNECT 3), USB interface (with VEGA-

CONNECT 4)

3 VEGACONNECT 3 or 4

4 Communication resistor 250Ω

5 Power supply unit

Necessary components:

l VEGAWELL 52

l PC with PACTware and suitable VEGA DTM

l VEGACONNECTwith HART adapter cable

l HART resistor approx. 250 Ω

l Power supply unit

Note:
With power supply units with integrated HART resist-

ance (internal resistance approx. 250 Ω), an additional

external resistance is not necessary (e.g.VEGATRENN

149A, VEGAMET 381/624/625, VEGASCAN 693). In

such cases, VEGACONNECT can be connected paral-

lel to the 4… 20mA cable.

Operation
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6 Technical data

Materials and weights

Materials, wetted parts

- Transmitter 316L, 316L with PE coating, 1.4462 (Duplex), 1.4462 with PE coating,

PVDF, Titanium

- Diaphragm sapphire ceramic® (99.9 % oxide ceramic)

- Measuring cell seal FKM (VP2/A) - FDA and KTW approved, FFKM (Perlast G75S), EPDM

(A+P 75.5/KW75F)

- Suspension cable PE (FDA and KTW-approved), FEP, PUR

- Cable gland on the transmitter 316L

- Process fitting 316L

- Straining clamp 1.4301

- Unassembled screw connection 316L, PVDF

- Threaded connection on the housing 316L

Materials, non-wetted parts

- Housing plastic PBT (Polyester), 316L

Weight approx.

- Basic weight 0.8 kg (1.764 lbs)

- Suspension cable 0.1 kg/m (0.07 lbs/ft)

- Straining clamp 0.2 kg (0.441 lbs)

- Screw connection 0.4 kg (0.882 lbs)

- Plastic housing 0.8 kg (1.764 lbs)

- Stainless steel housing 1.6 kg (3.528 lbs)

Input variable

Measured value Level

Measuring range see product code

Recommended max. turn down 10 : 1

Output variable

4… 20mA

Output signal 4… 20mA

Signal resolution 2 µA

Failure signal < 3.6 mA

Max. output current 22mA

Run-up time 2 s

Step response time 100ms (ti: 0 s, 0 … 63%)

Fulfilled NAMUR recommendations NE 43

4… 20mA/HART - Pt 100

Output signal 4… 20mA/HART

Signal resolution 2 µA

Failure signal < 3.6 mA; 20.5 mA; 22 mA; unchanged (adjustable via PACTware)

Max. output current 22mA

Run-up time 15 s

Step response time 200ms (ti: 0 s, 0 … 63%)

Fulfilled NAMUR recommendations NE 43

Additional output parameter - temperature

integrated resistance thermometer Pt 100 according to DIN EN 60751

Range -50… +100 °C (-58… +212 °F)

Resolution 1 °K

Deviation for 4… 20mA version6)

Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.

Deviation with version < 0.2 %

- Turn down 1 : 1 up to 5 : 1 < 0.2 %

- Turn down > 10 : 1 < 0.04 % x TD

Technical data

10 Process pressure/Hydrostatic – Pressure measurement

6)
Determined according to the limit point method according to IEC 60770, incl. non-linearity, hysteresis and non-repeatability.

3
5
4
0
0
-E
N
-0
9
0
1
3
0



Deviation with version < 0.1 %

- Turn down 1 : 1 up to 5 : 1 < 0.1 %

- Turn down > 10 : 1 < 0.02 % x TD

Deviation for version 4… 20mA/HART - Pt 1007)

Applies to digitalHART interface as well as to analogue current output 4… 20mA.Specifications refer to the set span. Turn down (TD) is the

relation nominal measuring range/set span.

Deviation with version < 0.2 %

- Turn down 1 : 1 up to 5 : 1 < 0.2 %

- Turn down > 10 : 1 < 0.04 % x TD

Deviation with version < 0.1 %

- Turn down 1 : 1 up to 5 : 1 < 0.1 %

- Turn down > 10 : 1 < 0.02 % x TD

Influence of the product or ambient temperature

Applies to digitalHART interface as well as to analogue current output 4… 20mA.Specifications refer to the set span. Turn down (TD) is the

relation nominal measuring range/set span.

Average temperature coefficient of the zero signal

In the compensated temperature range of 0 … +80 °C (+32 … +176 °F), reference temperature 20 °C (68 °F).

Average temperature coefficient of the zero signal

- Turn down 1 : 1 < 0.05 %/10 K

- Turn down 1 : 1 up to 5 : 1 < 0.1 %/10 K

- Turn down > 10 : 1 < 0.15 %/10 K

Outside the compensated temperature range

Average temperature coefficient of the zero signal

- Turn down 1 : 1 typ. < 0.05%/10 K

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1)

Applies to digitalHART interface as well as to analogue current output 4… 20mA.Specifications refer to the set span. Turn down (TD) is the

relation nominal measuring range/set span.

Long-term drift of the zero signal < (0.1 % x TD)/year

Ambient conditions

Ambient temperature

- Connection cable PE -40… +60 °C (-40… +140 °F)

- Connection cable PUR, FEP -40… +85 °C (-40… +185 °F)

Storage and transport temperature -20… +80 °C (-4 … +176 °F)

Process conditions

Process pressure

Max. process pressure, transmitter
8)

- Measuring range 0.1 bar (1.45 psig) 15 bar (218 psig)

- Measuring range 0.2 bar (2.9 psig) 20 bar (290 psig)

- Measuring range ≤ 0.4 bar (5.8 psig) 25 bar (363 psig)

Pressure stage, process fitting

- Unassembled screw connection 316L: PN 3, PVDF: unpressurized

- Thread on the housing PN 3

Product temperature, depending on the version

Technical data

Process pressure/Hydrostatic – Pressure measurement 11

7)
Determined according to the limit point method according to IEC 60770, incl. non-linearity, hysteresis and non-repeatability.

8)
Limited by the overpressure resistance of the measuring cell.3
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Suspension cable Transmitter Product temperature

PE All -20… +60 °C (-4 … +140 °F)

PUR All -20… +80 °C (-4 … +176 °F)

PUR PE coating -20… +60 °C (-4 … +140 °F)

FEP All -20… +80 °C (-4 … +176 °F)

FEP PE coating -20… +60 °C (-4 … +140 °F)

Vibration resistance mechanical vibrations with 4 g and 5 … 100 Hz
9)

Electromechanical data

Suspension cable

- Configuration six wires, one suspension cable, one breather capillary, screen braiding,

foil,mantle

- Tensile strength ≥ 1200 N (270 pound force)

- Max. length 1000m (3280 ft)

- Min. bending radius 25mm (with 25 °C/77 °F)

- Diameter approx. 8mm (0.315 in)

- colour (non-Ex/Ex) - PE black/blue

- colour (non-Ex/Ex) - PUR, FEP blue/blue

Cable entry housing or VEGABOX 02 1 x cable glandM20 x 1.5 (cable: ø 5… 9mm), 1 x blind stopperM20 x 1.5

Screw terminals for wire cross section 1.5mm² (AWG 16), screen up to 4mm² (AWG 12)

Supply voltage - 4… 20mA

Operating voltage 8… 36 V DC

Permissible residual ripple

- < 100 Hz Uss < 1 V

- 100 Hz … 10 kHz Uss < 10mV

Load see diagram

1272
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300

12 1816148 10 20 22 24 26 28 29 30 32 34 36
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2

1

Fig. 16: Voltage diagram

1 Voltage limit

2 Operating voltage

Supply voltage - 4… 20mA/HART - Pt 100

Operating voltage 9.6 … 36 V DC

Permissible residual ripple

- < 100 Hz Uss < 1 V

- 100 Hz … 10 kHz Uss < 10mV

Load see diagram

Technical data
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Tested according to the regulations of German Lloyd, GL directive 2.
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Fig. 17: Voltage diagram

1 HART load

2 Voltage limit

3 Operating voltage

Electrical protective measures

Protection

- Transmitter IP 68 (30 bar)

- Housing IP 66/IP 67

- VEGABOX 02 IP 65

Overvoltage category III

Protection class III

Existing approvals or approvals applied for

Gas explosion protection e.g. according to ATEX and IEC

Fire-damp protection e.g. according to ATEX

Overfill protection e.g. according toWHG

Ship approval e.g. according to GL, LRS, ABS, RINA

The available approvals can be selected via the configurator on www.vega.com.

Depending on the version, instrumentswith approvals can have different technical data. For these instruments, please note the corresponding

approval documents. They can be downloaded in the download section on www.vega.com.

CE conformity

EMC (2004/108/EG) EN 61326-1: 2006

LVD (2006/95/EG) EN 61010-1: 2001

Environmental instructions

VEGA environment management system certified according to DIN EN ISO 14001

You can find detailed information under www.vega.com.

Technical data

Process pressure/Hydrostatic – Pressure measurement 13
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7 Dimensions

VEGAWELL 52 - suspension cable 1
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Fig. 18: VEGAWELL 52 - suspension cable

1 TransmitterDuplex, with straining clamp

2 TransmitterDuplex for deepwells,with unassembledscrew connectionG1½A

(1½ NPT) and closing cap

3 TransmitterDuplex, with PE coating

4 Transmitter with screwed connection of PVDF

5 TransmitterTitanium/Titaniumwithglass leadthrough,with threadG1A (1NPT)

and plastic housing

VEGAWELL 52 - suspension cable 2
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Fig. 20: VEGAWELL 52 - suspension cable

1 Transmitter 316L, with straining clamp

2 Transmitter Titanium, with unassembled screw connectionG1 A (1 NPT)

VEGAWELL 52 - threaded fitting
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Fig. 22: VEGAWELL 52 - thread

1 Threaded fittingG½ innerG¼

2 Threaded fittingG1

Dimensions
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8 Product code

VEGAWELL 52

Approval

XX without

XM Ship approval

AX ATEX II 2G EEx ia IIC T6

AM ATEX II 2G EEx ia IIC T6 + Ship approval

AI IEC Ex ia IIC T6

Fastening / Material

X4 without

A4 Straining clamp / 1.4301(304)

GA Threaded fitting, unassembled G1½A PN3 / 316L

NP Threaded fitting, unassembled G1½A PN0,2 / PVDF

GC Threaded fitting, unassembled G1A PN3 / 316L

GK Thread G1½A PN3 / 316L with plastic housing

GV Thread G1½A PN3 / 316L w.hous. StSt (precision casting)

Version / Process temperature

A Suspension cable PE / -20...60°C

D Suspension cable PUR / -20...80°C

B Suspension cable FEP / -20...80°C 

Length

K 6 m suspension cable PE 

L 12 m suspension cable PE

M 27 m suspension cable PE

T individually selectable length (PE/PUR/FEP)

Transmitter material / Diameter

D Duplex 1.4462 / 32mm

V 316L / 22mm

K Duplex 1.4462 with PE coating / 35mm 

P PVDF / 44 mm

Seal measuring cell

1 FKM (VP2/A)

3 EPDM (A+P 75.5/KW75F)

P FFKM (Perlast G75S)

Measuring range

A rel. / 0...0.1 bar (0...10 kPa) 

B rel. / 0...0.2 bar (0...20 kPa)

C rel. / 0...0.4 bar (0...40 kPa)

D rel. / 0...1 bar (0...100 kPa)

E rel. / 0...2.5 bar (0...250 kPa)

F rel. / 0...5 bar (0...500 kPa) 

G rel. / 0...10 bar (0...1000 kPa)

2 abs. 0...2.5 bar (0...250kPa)

3 abs. 0...5.0 bar (0...500kPa)

Electronics

C 4...20mA

D 4...20mA/HART® + PT100 4-wire 

Deviation in characteristic

1 0.20

2 0.10

Transmitter options

X without

V for deep wells 

WL52.

Product code
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GST – NOT INCLUDED PRICES SUBJECT TO CHANGE WITHOUT NOTICE PAGE 12

 Buzzers  -   IP44         SCHEDULE 1

Part No. Type Dia. dB Price 
BZ22R12AC/DC Flashing-Red 22mm  80 $26.62 
BZ22R24AC/DC Flashing-Red 22mm  80 $26.62 
BZ22R240 Flashing-Red 22mm  80 $26.62 
BZ30DC24 Flush 30mm  75 $53.24 
BZ30AC24 Flush 30mm  75 $53.24 
BZ30AC110 Flush 30mm  75 $53.24 
BZ30AC240 Flush 30mm  75 $53.24 
BZ80DC24 Flush 80mm  85 $53.24 
BZ80AC24 Flush 80mm  85 $53.24 
BZ80AC240 Flush 80mm  85 $53.24 
BZ82AC12 Surface 82mm  85 $53.24 
BZ82DC12 Surface 82mm  85 $53.24 
BZ82DC24 Surface 82mm  85 $53.24 
BZ82AC24 Surface 82mm  85 $53.24 
BZ82AC240 Surface 82mm  85 $53.24 

Sirens & Hooters -   IP44      SCHEDULE 1

SCZDC24 Siren 100mm 105 $63.89 
TCZAC230 Siren   75mm 105 $90.51 
TSDAC220 Siren 123mm 120 $181.50 
TCZDC24 Hooter 135mm 105 $150.40 
TCZAC240 Hooter 135mm 105 $150.40 

Earth & Neutral Bars – 165 Amp & 250 Amp SCHEDULE 1

•••• Earth Links = 2 Main Screws for – 2 Screws per Tunnel for 16mm Cable.  

165 Amp  Bars 250 Amp  Bars
No. of Holes Part No. Price  Part No. Price 
6 165E6 $8.53    
12 165E12 $10.45  
18 165E18 $13.43  
24 165E24 $18.76  250E24 $23.10 
30 165E30 $23.69  
36 165E36 $28.88  250E36 $34.65 
42 165E42 $30.94  
48 165E48 $33.00  250E48 $39.60 
54 165E54 $42.49  
60 165E60 $45.38  250E60 $54.45 
72 165E72 $50.88  250E72 $61.05 
80 165E80 $54.18  
84 165E84 $54.18  250E84 $65.01 
96 165E96 $75.35  250E96 $90.42 
108 165E108 $96.25   

Mounting Feet  Price Each 
  

E/NFEET  $1.42   

Siren Hooter 

BZ22 

BZ30 

BZ80 

BZ82 

250E24 

165E24 







































































































INDUSTRIAL ELECTRICAL PRODUCT COMPANY

FAX: (03) 9312 6433 www.gvk.com.au 2

Part number Description

PIT03 Earth Pit, Plastic

Withstands over 5 tones

Lightweight (1.20Kg)

Lockable lid opened only with a security
key

Suitable for both paving a hot tar applica-

PIT DATA Dimensions (mm):

Description Diameter Depth

PR - plastic distribution pit External 430 630

Internal 340 550

LID DATA Kit Part Number
Description Diameter

5RLIDC - Comms Concrete Lid 390 PITVICKC
5RLIDS - Blank Steel Lid 390 PITVICKS

5RLIDE - Elec Concrete Lid 390 PITVICK

PITVICK

PITVICKS

Part number Description

ERB1
Earth Rod Cover, Cast

Aluminium

Hinged inspection lid.

Cable entry hole on side.

Ample space for conductors and clamps.

140mm L x 140mm W x 75mm H

SERVICE PITS & LIDS

EARTH PITS

NOTE ON ORDERING OF PITS
GVK have simplified the process of ordering pits by kitting them together with lids.
When ordering please where ever possible use the Kit Part Number.
The other part numbers are for individual parts should you require to buy them as
separate items.



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







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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8 SWITCHBOARD WORKS TEST RESULTS
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9 “AS INSTALLED” DRAWINGS
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10 SERVICE & MAINTENANCE

This product is designed to operate under specific environmental, supply and load
conditions. Should these conditions change, consult a licenced electrician or electrical
engineer before operating this product.

These procedures are to be performed only by a licenced electrician as they may expose
live equipment.

The Switchgear and Controlgear Assembly is essentially maintenance free, however the
following safety measures and routine maintenance is recommended.

Where fitted, ensure cabinet vents and filters are clear and clean.
During operation, ensure all doors and covers are secure and closed.
All faults are to be investigated and repaired by an appropriately licenced electrician.
All components to be operated in accordance with manufacturers data.
The protective devices within switchboards are designed to operate in the event of a short
circuit or overload condition. In the event of these devices operating under such conditions
the device or devices must be inspected and tested by a suitably trained person to ascertain
its condition prior to reconnecting the protective device to the supply.

Periodic checks should ensure

The switchboard is clean and free of any contaminants, which could reduce the
insulation properties of the switchboard.
All entries are sealed to ensure no vermin can enter.
There is no evidence of overheating, arcing or moisture.
The earthing system is maintained and is adequate to allow correct operation of
protective devices.
Insulation resistance is maintained to appropriate levels.
Check terminations for correct tension.
Test operation of protective devices.
Re-calibrate instrument loops as required.

Refer to AS-INSTALLED electrical drawings for details of protection equipment settings.

No special tools or equipment are required to perform routine maintenance.


