
Monitoring
Equipment

for Hermag canned motor pumps



Introduction
HERMAG pumps is one of the leading manufacturers 
of ISO and API canned motor pumps for chemical, 
petrochemical and general industrial applications. 

Our pumps operate in the most demanding applications 
handling explosive, dangerous, toxic and valuable liquids 
with ease. To our customers we provide solutions 
meeting the highest international industrial standards.



Instrumentation and Protective 
Systems of Canned Motor Pumps
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Dry-running 
Protection

Hermag pumps provides suitable monitoring 
devices to prevent the pump from running 
dry and thereby causing serious damage. 
Dry-running may damage the slide bearings 
or exceed the permissible temperature due 
to the lack of cooling and lubrication.

For safety reasons and operational reliability, the internal part 
of the pump and the rotor chamber must always be filled 
with the pumped liquid.

Recommended protection:

Shaft power monitor

Recommended protection:

Vibration level switch

JE – Power sensor
MOTOR WIRING

LE – Level sensor� 
PUMP SUCTION

Indication or alarm/shutdown 
on high or low power due to  
dry-running and excess load.

Permissive shutdown on absence 
of liquid level to avoid dry-running.



Shaft Power Monitor

Emotron M20
Emotron M20 protects pumps 
against damage and detects the 
inefficiency of the process.                                                    

Emotron M20 has unique features 
of measuring the shaft power output 
and using the motor as a sensor.

Basic Principle
The shaft power is calculated by measuring the motor input power and subtracting the motor power loss 
calculated by precise methods. Both current measurement and phase angle are used for these calculations. 
The result is an accurate and linear motor load value across the whole load range.

This method protects the pump and process against da-
mage. Early warnings and stops allow preventive action.

This method has a direct correlation to the pump curve. 
The result is an immediate warning or stop if the pump 
is at risk of running dry or cavitating.
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Scalable Output 
Signal 
The analogue output current signal can be 
scaled to match the actual working range of 
the machine load so the high accuracy of the 
monitoring is always achieved even in the case 
of small load changes.

Technical Data

Wiring Diagram 
The wiring diagram shows how M20 can be 
connected to control the start / stop circuit of 
a three-phase motor.

The CTMxxx current transformer must be lo-
cated in the same phase that is connected to 
terminal 9, phase L1. Breach of this require-
ment will cause the monitor to malfunction.

Low cost installation

The unit is easily mounted in the 
electric control panel.

The unit can be mounted outside 
the ATEX zone, therefore no certi-

fication is required.

Zero maintenance

The motor is used as a sensor, 
there is no need to clean or adjust 

as in the case of conventional 
mechanical sensors.

Higher reliability

Dry-running, cavitation of pump 
and other failures such as 

a closed valve, a blocked pipe and 
so on are avoided by over/under-

load detection and warning or 
stopping the pump in time.

Environment temperature
-20 °C~50 °C

Power consumption
Max. 6 VA

Frequency
50 Hz, 60 Hz

Approved to
2002/95/EC
CE (up to 690 VAC), UL and cUL 
(up to 600 VAC)

Power voltage
1x100-240 VAC 
3x100-240 VAC 
3x380-500 VAC 
3x525-690 VAC

Current input
Current transformer, CTM 010, 
025, 050 and 100, Input 0-55 
mA (>100 A extra transformer 
needed)

Protection class
IP20

Manufacturer 
(Other options on request)
EMOTRON AB

Output signal mA201460
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Vibration Level Switch

The vibration level switch continuou-
sly monitors and evaluates the flow 
based on the change of harmonic 
vibration frequency.

The switch is used for overall preven-
tion or pump dry-run protection.

Basic Principle
The tuning fork is energized and it vibrates at its mechanical resonance frequency. The vibration frequency 
changes when the tuning fork is covered by the medium. This change is detected by the integrated oscillator 
and converted into a switching command. The integrated electronics evaluate the level signal and output 
a switching signal which directly operates the connected devices.

Technical Data

Medium conditions

Temperature -50 to 250 °C

Pressure -1 to 64 bar

Density 0.7 to 2.5 g/cm3

Material 316L/Hastelloy C4

Connection
Pipe thread

cylindrical  G¾“ A, G 1“ A

tapered  ¾“ NPT, 1“ NPT, 1½“ NPT

Flanges DIN from DN25, ANSI from 1“

Power supply 20 to 253 VAC, 50/60 Hz

Explosion  proof II 1/2G Ex d IIC T6

Manufacturer (Other options on request)

SIEMENS

ENDRESS+HAUSER

EMERSON



Motor Thermal 
Protection
The motor temperature monitoring ensures that the pump 
is switched off when unacceptable high temperatures are 
reached on motor winding. That prevents overheating and 
total motor damage. The motor thermal protection is the 
standard component of every canned motor pump.

TE – Thermal cutout device
MOTOR WINDING

Indication or alarm/shutdown on high temperature in the 
motor winding due to loss of circulation fluid or overload.

Type of Thermal Protection	

PT100 RTD 
SENSOR

Working range 0 °C to 250 °C

Output signal RTD

Material NiAu

Manufacturer (other options on request) Jumo

PTC THERMISTOR 
SENSOR

Working range 70 °C to 180 °C

Output signal Resistance signal

Material Mylar-Nomex

Manufacturer (other options on request) Thermik

BIMETALLIC 
THERMAL 
PROTECTION

Working range 70 °C to 200 °C

Output signal ON/OFF

Material

Manufacturer (other options on request) Thermik

E TYPE 
THERMOCOUPLE

Working range 0 °C to 800 °C

Output signal Voltage signal

Material
Nickel-chrome/silikon 
Platinum-Rhodium



Exposed Parts 
Protection
During operation, it is necessary to monitor the condition 
of the pump and wear of components continuously. Timely 
replacement of worn parts protects the pump from damage 
and allows the pump to operate in optimal conditions.

ZE – Shaft position sensor
Indication or alarm/shutdown 
on excessive change in shaft position.

TE2 – Liquid temperature monitoring

HPB monitor – radial bearing wear monitor 

Indication or alarm/shutdown on increasing tem-
perature on circulation flow path.

Indication or alarm/shutdown on excessive wear on radial 
bearings.

Recommended protection:

HPA – axial positioning monitor

Recommended protection:

Temperature sensor

+ Standard equipment of HERMAG pumps:



HPA 
Axial Positioning Monitor

Basic
HPA axial positioning monitor is a device for checking the axial positioning of canned motor pump shaft. 
It would detect the corresponding axial shaft displacement and display its value in time when the shaft axial 
thrust changes. 4-20 mA standard signal would output simultaneously.

Working Principle

1
The axial positioning monitor is installed on the back cover of the canned motor pump. It obtains 
a voltage signal corresponding to shaft axial displacement based on the principle of LVDT (linear 
variable differential transformer). Then the signal gets amplified and it is sent to the MCU for digital 
calculation. 

2
Operators can use a magnetic pen to press the button on the panel to input a virtual lower limit of 
shaft movement “L” and the actual shaft movement “C”. The MCU would automatically calculate 
and memorize shaft’s mechanical origin, normal operation range, alarming range and stop range 
based on “L” and “C”. 

3
The onsite digital display represents the pump shaft displacement value. The lights indicate the 
normal operation range (green lights), alarming range (yellow lights) and stop range (red lights).  
At the same time it can output a 4-20 mA standard signal to DCS/PLC. 
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Signalization

CENTRAL POINT / Shaft position is a three-digit number
– it is increasing when the shaft moves towards the pump end and decreasing when the shaft 
moves towards the motor end.

GREEN LIGHTS / Normal operation range
– the shaft is located between the upper limit “L+C” and the lower limit “L”, which means the axial 
shaft thrust is balanced.

YELLOW LIGHTS / Alarm range 
– the indicated shaft position is slightly smaller than the lower limit “L” or bigger than the upper 
limit “L+C”. 

RED LIGHTS / Stop range 
– the indicated shaft position is smaller than “L-0.5” or bigger than “L+C+0.5”.

Technical Data

Environment temperature -52 °C~60 °C

Design
 Standard design -40 °C ≤ t ≤ 150 °C, P ≤ 6.4 MPa

High pressure design -40 °C ≤ t ≤ 150 °C, 6.4 MPa < P ≤ 35 MPa

Power voltage 24 VDC (+-25%). The maximum current in power circuit is 100 mA

Signal output
4~20 mA
4–wire system (signal is apart from power circuit).
HART protocol is not available.

Cable glands M20×1.5 gland, NPT1/2”

Protection class Up to IP65

Explosion  proof Ex d IIC T4

Manufacturer HERMAG pumps
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Temperature Sensor

Function
The main part of the sensor is an exchangeable measuring insert assembled with a head. The exchangeable 
measuring insert is fastened in the sensor head by two suspended screws, providing down-force on 
the thermowell bottom (or protective tube).

RTD
Resistance sensor is made of one or two measuring 
resistors, embedded in the stem of exchangeable 
measuring insert. The resistors are connected by 
inner wiring to the terminal block in the sensor 
head. The resistance change is used according to 
the temperature change.

TC
Thermocouple sensor is made of one or two 
thermocouples, embedded in the stem of 
exchangeable measuring insert and connected to 
the terminal block in the sensor head. The defined 
change of thermoelectric voltage is used according 
to the temperature change.



Design

RTD – Resistance sensor
2, 3, 4 single/dual element – wire  inside wiring

Temperature range  -200 to +700 °C

TC – Thermocouple sensor
TC J (Fe-CuNi), K (NiCr-NiAl), N (NiCrSi-NiSi) inslated

Temperature range  -200 to +1200 °C

Execution

Thermowell
With – material Stainless steel 1.4541

Without

Transmitter
With – output 4 to 20 mA, HART, Profibus, Fieldbus

Without

Material Protective tube 1.4541, 1.4404, 2.4816

Connection
Pipe thread Metric, NPT, G

Flanges DIN, ANSI

Power supply 20~60 VDC

Protection class housing IP65, IP68

Explosion  proof

Intrinsically safe II 1/2G Ex ia IIC T6...Tx°C Ga/Gb, II 1D Ex ia IIIC T85°C...Tx°C Da

Flameproof enclosure II 1/2G Ex da/db IIC T6...Tx°C Ga/Gb

Protection by enclosure II 1/2D Ex ta/tb IIIC T90°C...Tx°C Da/Db

Manufacturer (other options on request)

JSP

EMERSON

ENDRESS+HAUSER

JUMO

Technical Data



HPB 
Bearing Wear Monitor

Basic
HPB bearing monitor is used to detect the radial bearing wear of canned motor pump. When the pump shaft 
radial force changes, it can detect shaft displacement in time and output the corresponding current signal.

HPB shows the wrong direction of rotation after the pump starts up. This is very useful as the direction 
of rotation cannot be checked visually on the canned motor pump.

Working Principle
The detection parts are two of the same coils “A” and “B”, distributed in 180 degrees circumferentially on two 
stator teeth. The two coils are connected to create a differential voltage circuit based on magnetic potential 
in the motor stator internal space.

The two coils generate two induced electric potentials when the motor is running. The electric potential out-
put shall be the difference between two electric potentials generated by coils “A” and “B” due to differential 
voltage connection.



Signalization

GREEN LIGHTS / Normal operation range
The potentials of “A” and “B” shall be the same during normal operation (gap a ≈ gap b in figure 
below). Therefore the output, which is the electric potential difference, is zero.

YELLOW LIGHTS / Alarm range 
When bearings start to wear out, gap a starts to differ from gap b. Therefore, the electric potentials 
generated by the coils “A” and “B” are obviously different and the differential voltage output is not 
zero anymore.

RED LIGHTS / Stop range 
The electric potentials generated by the coils “A” and “B” are signifcantly different. Bearing wear has 
reached a critical limit. The pump must be protected from further damage by replacing the bearings.

COIL SETUP WORKING DIAGRAM

Technical Data

Environment temperature -52 °C~85 °C

Power voltage 20~38 VDC

Signal output
4~20 mA
4-wire system (signal is apart from power circuit) 
HART protocol is not available

Location on top of the terminal box

Frequency
50 Hz

60 Hz

Protection class Up to IP65

Manufacturer
HERMAG pumps
Standard equipment of the pump
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Secondary 
Containment 
Protection
Hermag pumps provides pressure monitoring  to prevent 
damaged and leaking stator inserts.

PE – Pressure monitor

Outer

Inner

Shutdown on rising pressure due to containment shell leakage.

Recommended protection:

Pressure transmitter (outer)

Recommended protection:

Diaphragm pressure switch (inner)



Pressure Transmitter

Function
The ceramic sensor is an oil-free sensor, i.e. the process pressure acts directly on the robust ceramic 
process isolating diaphragm and causes it to deflect. A pressure-dependent change in capacitance 
is measured at the electrodes of the ceramic substrate and the process isolating diaphragm.

Technical Data

Medium conditions
Temperature -18 to 160 °C

Pressure -1,7 to 10,3 bar

Material Housing 316L, Diaphragm 316L, Hastelloy, Monel, Ceramic

Connection NPT, G, M, DIN

Power supply 20~60 VDC

Output 4 – 20 mA, Hart protocol

Explosion  proof
II 2 G Ex d IIC T6 Gb
II 2 D Ex tb IIIC T85 °C Db

Manufacturer (other options on request)

ENDRESS+HAUSER

WIKA

JSP – United Electric



Diaphragm Pressure 
Switch

Function
If the pumped liquid enters the stator chamber due to the damaged stator insert, it causes pressure on 
the diaphragm of the installed pressure switch. By turning the adjusting screw, the pressure switch can be 
adjusted inside its pressure range. In the unpressurized state the circuit is closed due to a NC contact. If the 
applied pressure exceeds the set value, the circuit is closed via NO contact. It is suitable for canned motors 
of type “d” fire-proof enclosure according to EN 60079-1.

Technical Data

Medium conditions
Temperature -18 to 160 °C

Pressure -1,7 to 10,3 bar

Material
Housing, zinc-plated steel, stainless steel ,
diaphragm EPDM, silicone, viton

Connection NPT, G, M

Power supply 24 VDC

Output 4 – 20 mA

Setting range 1 to 10 bar

Explosion  proof II 1 G EEx ia IIC T6

Manufacturer (other options on request)

SUCO Robert Scheuffele GmbH & Co. KG

WIKA

JSP – United Electric



Address
HERMAG pumps a.s.
Železniční 548/4B
779 00 Olomouc, Czech Republic

Phone number
+420 581 112 051

www.hermagpumps.com

E-mail adress
info@hermagpumps.com


