Technical Documentation

VPS

Pressure Sensor

Version: 5
Edition: 2020-11
Art. no.: 350204
FAFNIR GmbH • Schnackenburgallee 149 c • 22525 Hamburg • Germany • Tel.: +49 /40 / 39 82 07-0 • Fax: +49 / 40 / 390 63 39

Table of Contents
1

Overview .................................................................................................................. 1

2

Safety Instructions ............................................................................................... 2

3

Design and Function............................................................................................ 3

4

VPS-V Pressure Sensor ........................................................................................ 4

4.1

Description ....................................................................................................................................................4

4.3

Scope of Delivery ........................................................................................................................................5

4.2

4.4
4.4.1
4.4.2

5

Requirements for Operation...................................................................................................................5

Installation .....................................................................................................................................................5
Mounting .......................................................................................................................................................6
Electrical Connection .................................................................................................................................6

VPS-L Pressure Sensor ........................................................................................ 8

5.1

Description ....................................................................................................................................................8

5.3

Scope of Delivery ........................................................................................................................................9

5.2

5.4
5.4.1
5.4.2

6

Requirements for Operation...................................................................................................................9

Installation .................................................................................................................................................. 10
Mounting .................................................................................................................................................... 10
Electrical Connection .............................................................................................................................. 11

Maintenance .........................................................................................................12

6.1

Service .......................................................................................................................................................... 12

7

Technical Data ......................................................................................................12

8

List of figures ........................................................................................................13

9

Annex .....................................................................................................................14

6.2

Return of Goods ....................................................................................................................................... 12

9.1

EC Declaration of Conformity ............................................................................................................. 14

9.3

Instructions................................................................................................................................................. 17

9.2

EC Type Examination Certificate (ATEX) .......................................................................................... 15

© Copyright:
Reproduction and translation are permitted only with the written consent of the FAFNIR GmbH. The FAFNIR GmbH
reserves the right to carry out product alterations without prior notice.
I

Contents

1

Overview

The VPS pressure sensor is a sensor for continuous and high-resolution monitoring of
tank pressures in fuel and LPG tanks. Two types of pressure sensors are available, which
differentiate themselves in the type of the application and pressure range:
•

VPS-V pressure sensor serves for monitoring the vapour pressure in
Otto fuel depot tanks.

•

VPS-L pressure sensor serves for monitoring the vapour pressure and in
combination with VISY-Stick LPG and VISY-Density module for determining
the product mass in LPG tanks.

In the following chapters you will be guided by means of a detailed description
through the installation and commissioning of the pressure sensors VPS-V and VPS-L.
After installation, or replacement of the pressure sensor, a configuration of the
evaluation unit is required.
For VPS-V pressure sensor, the operating software of the SECON device must be configured with a PC/laptop, see:



Technical Documentation SECON-Vap Administrator, art. no. 350134

For VPS-L pressure sensors, the VISY-Command evaluation unit must be configured
with a PC/laptop. For this, the VISY-Setup software is used, see:



Technical Documentation VISY-Setup V4, art. no. 207158

Description
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2

Safety Instructions

The VPS pressure sensor serves for measuring and monitoring the tank pressures in
storage tanks. The measuring medium must be used exclusively for this purpose. The
manufacturer accepts no liability for any form of damage resulting from improper use.
Pressure sensor VPS has been developed manufactured and tested in accordance with
the latest good engineering practices and generally accepted safety standards. Nevertheless, hazards may arise from their use. For this reason, the following safety instructions must be observed:
•

Opening or removing the cover from pressure sensor VPS could result in a risk
of electric shock.

•

Do not change or modify the system or add any equipment without the prior
consent of the manufacturer.

•

Only use original spare parts. These comply with the technical requirements
specified by the manufacturer.

•

The installation, operation and maintenance of pressure sensor VPS must be
carried out only by expert personnel. Specialised knowledge must be acquired
by regular training.

•

Operators, installers and service technicians must observe all applicable safety
regulations. This also applies to any local safety and accident prevention regulations which are not stated in this manual.

•

Pressure sensor VPS may be powered only via the permissible power supply.

The safety instructions in this manual are marked as follows:
If you do not comply with the safety instructions, there is a risk of accident,
or the sensor may be damaged.
Useful tips and information in this manual that should be observed appear in
italics and are identified by this symbol.
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3

Design and Function

The VPS pressure sensors are capacitive-ceramic sensor for measuring the absolute or
differential pressure.
VPS-V pressure sensor measures the difference between the vapour pressure in fuel
tanks and the external atmospheric pressure.
VPS-L pressure sensor measures the vapour pressure in LPG tanks. In combination
with VISY-Stick LPG and VISY-Density Module the product mass is determined.

M12 connector
Equipotential
terminal

6/4 mm quick connection
on external pressure side
(only VPS-V)

G½“ thread connection
Internal pressure side

SW 24

Figure 1: Dimensions of VPS-V pressure sensor

Description
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VPS-V Pressure Sensor

4.1

Description

VPS-V pressure sensor serves for monitoring the vapour pressure in Otto fuel depot
tanks equipped with the "VAPORIX" vapour recovery monitoring system. The pressure
is measured relative to the ambient pressure. If operating errors occur, these are signalled to the operating personnel.
•

Regular overpressure or underpressure in the tank indicates, for example, that
the vapour recovery has been set too high or too low.

•

Balanced internal and external pressure (no pressure difference) indicates, for
example, leakages in the tank or the piping system.

The SECON-X system is used for evaluating and displaying pressure values, which in the
smallest version consists of SECON device with SECON-Vap+ software. The SECONVap+ software continuously stores, visualizes and evaluates the measured values of the
pressure sensor. In case of a fault, alarms are signalled and, in accordance with legal
specifications, a switch-off of the fuelling points is triggered. The measured values of the
VPS-V are transmitted to the evaluation unit via cable.

Figure 2: VPS-V pressure sensor as part of the vapour recovery monitoring system
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4.2

Requirements for Operation

•

Free connection to the gas space of the tanks via G½“ thread

•

Available evaluation unit (SECON device)

•

If required, extension cable (specifications see chapter 9.3)

The VPS pressure sensors must only be connected to measuring transducers
that have been certified by a recognized inspection authority.

4.3

Scope of Delivery

•

VPS-V pressure sensor

•

FAFNIR connection cable with M12 coupling plug

•

Cable connector

•

Technical Documentation

4.4

Installation
When installing and servicing the VPS pressure sensor, the requirements
of the Explosion Protection Regulations, the Industrial Health and Safety
Regulations and the Equipment Safety Regulations as well as generally
accepted rules of engineering and these operating instructions must be observed.
All applicable local safety and accident prevention regulations not included
in these operating instructions must also be observed.
When working with the VPS pressure sensor, the national safety and accident
prevention regulations and safety instructions in this manual must be observed.

Please also observe the installation notes, see



Technical Documentation VPI, art. no. 350068

Requirements for Operation
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4.4.1

Mounting

Vent masts of the tanks are suitable as installation points. The pressure sensor is screwed
into vent mast below the P/V valve or throttle opening via a G½“ thread. The connection
must be made gas-tight with the use of a sealing ring.
P/V valve

Vent mast

VPS-V

Figure 3: Mounting on the vent mast

4.4.2

Electrical Connection

For the VPS-V wiring and installation are the following components required:
•

VPS-V pressure sensor

•

FAFNIR connection cable with M12 coupling plug

•

Cable connector

•

VPI measuring transducer

•

Auxiliary power supply
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Installation

For wiring the VPS-V pressure sensor, proceed as follows:

(1) Connect the M12 coupling plug of the FAFNIR connection cable with the pressure sensor. Extending the cable is possible if the specifications of the FAFNIR
connection cable listed in chapter "Technical data" are met.
(2) Connect the free wires at the other end of the FAFNIR connection cable with
the screw terminals of the connecting strip of the VPI measuring transducer,
which simultaneously defines the channels.

(3) The equipotential terminal on the pressure sensor is provided for potential
equalization. The potential equalization (min. 4 mm² cable) must be carried out
by the installer in accordance with the nationally applicable installation regulations.
Please comply with general installation regulations concerning equipotential
bonding.



For more information about the electrical connection see:
Technical Documentation VPI, art. no. 350068

The data output of the VPI measuring transducer is compatible with standard RS-485.
Since the RS-485 interface is galvanically isolated via optocouplers, a power supply of 5 V
must be made available by the evaluation unit.

Figure 4: Wiring of the VPS-V pressure sensor to the SECON

Installation
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Figure 5: Connectors of VPI measuring transducer

5

VPS-L Pressure Sensor

5.1

Description

The VPS-L pressure sensor serves to determine the product mass (mass of the liquid
phase and vapour phase) of liquefied petroleum gas in LPG tanks equipped with the
VISY-Stick LPG and the VISY-Density module.

With the VPS-L pressure sensor, the vapour pressure in LPG tanks is measured, which
only depends on the temperature and gas composition. Filling height and product
density of the liquid phase are measured by VISY-Stick LPG and VISY-Density module
to determine the product mass and volume of the liquid phase.

The product mass of the vapour phase is determined from the volume of gas (total
volume minus liquid volume) and the vapour pressure. The entire product mass is calculated from the mass of the liquid phase plus the mass of the vapour phase.
The safety valve of the storage tank opens if the pressure exceeds the maximum of 16 bar.
The VPS-L pressure sensor is connected directly to the VISY-Command evaluation unit.
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VISY-Stick LPG with
VISY-Density module

Figure 6: VPS-L pressure sensor for monitoring the vapour pressure in LPG tanks

5.2

Requirements for Operation

•

Free connection to the gas space of the tanks via G½“ thread

•

Available evaluation unit (VISY-Command)

•

If required, extension cable (specifications see chapter 9.3)

•

VISY-Stick LPG with VISY-Density module
The VPS pressure sensors must only be connected to measuring transducers
that have been certified by a recognized inspection authority.

5.3

Scope of Delivery

•

VPS-L pressure sensor

•

FAFNIR connection cable with M12 coupling plug

•

Cable connector

•

Technical Documentation

Requirements for Operation
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5.4

Installation
When installing and servicing the VPS pressure sensor, the requirements of
the Explosion Protection Regulations, the Industrial Health and Safety Regulations and the Equipment Safety Regulations as well as generally accepted
rules of engineering and this manual must be observed.
All applicable local safety and accident prevention regulations not included
in this manual must also be observed.
When working with the VPS pressure sensor, the national safety and accident
prevention regulations and safety instructions in this manual must be observed.

5.4.1

Mounting

A free process connection in the tank lid is suitable as installation point for monitoring
the gas pressure. The pressure sensor is screwed in via a G½" thread. The connection
must be made gas-tight with the use of a sealing ring. Since the housing of VPS-L pressure sensor is designed water-tight, the pressure sensor is not affected by water entering
the manhole.

VISY-Stick LPG

VPS-L

Figure 7: Mounting on the tank lid
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Installation

5.4.2

Electrical Connection

For the wiring of VPS-L pressure sensor, proceed as follows:
(1)

Connect the M12 coupling plug of the FAFNIR connection cable with the pressure sensor. Extending the cable is possible if the specifications of the FAFNIR
connection cable listed in chapter "Technical data" are met.

(2)

Open the casing cover of the VISY-Command

(3)

Insert the free wires of FAFNIR connection cable in a free cable gland of the
VISY-Command.

(4)

Connect the free wires (brown, white, black, blue) at the other end of the
FAFNIR connection cable with the screw terminals (+ A B -) of the connecting
strip of measuring transducer VP in accordance to the connection diagram (see
figure).
The VPS-L pressure sensor must be connected to the same probe terminal
like the associated VISY-Stick (Advanced) level sensor to be able to be assigned to this level sensor and to be able to calculate the correct mass. The
VISY-Stick and the VPS can either be connected to one cable in the manhole
or to one probe terminal inside the VISY-Command.
At each probe terminal, it is possible to connect up to three different types of
FAFNIR probes (e. g. one VISY-Stick, one VPS, and one VISY-Stick Sump Manhole, see the following figure)
VP Board

to Interface VI-4

+A B- +A B- +A B- +A B- +A B- +A B- +A B- +A B-

+A B-

+A B-

+A B-

+A B-

Probe

Probe

Probe

Probe

2

4

6

8

+A B-

+A B-

+A B-

+A B-

Probe

Probe

Probe

Probe

1

3

5

7

brown
White
Black
blue

PE N L

+
A
B
–

N L
Power Supply
(230V 50Hz)

Figure 8: Connection of VPS-L pressure sensor to the VP board in VISY-Command

Installation
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(5)

The equipotential terminal on the pressure sensor is provided for potential
equalization. The potential equalization (min. 4 mm² cable) must be carried out
by the installer in accordance with the nationally applicable installation regulations.
Please comply with general installation regulations concerning equipotential
bonding.

6

Maintenance

6.1

Service

6.2

Return of Goods

The VPS Pressure Sensor is maintenance-free if operated according to the manufacturer's specifications.

Before returning FAFNIR products, approval by the FAFNIR customer service is required. Please speak to your customer support or customer service, who will inform
you about the details of the return.
The return of FAFNIR products is only possible after approval by FAFNIR
customer service.

7

Technical Data
Details of the technical data can be found in the approvals and instructions.
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Service

8
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Instructions

Edition: 12.2012

Pressure Sensor VPS-…
I

TÜV 12 ATEX 111601

Range of application

The pressure sensor VPS- ... is used to measure tank internal pressures, absolute or differential pressure.

II

Standards

The intrinsically safe apparatus is designed in accordance with the following European standards
EN 60079-0:2009
EN 60079-11:2012
EN 60079-26:2007

III

Instructions for safe …

III.a

… use

Equipment - General requirements
Equipment protection by intrinsic safety "i"
Equipment with equipment protection level (EPL) Ga

The pressure sensor is designed as intrinsically safe apparatus and is approved for use in potentially explosive areas. The pressure sensor may be used for all gas groups (IIA, IIB and IIC).
The approval applies to the device versions
VPS-L
for absolute pressure measurement (0 bar ... 25 bar)
VPS-V
for differential pressure measurement (±30 mbar)

III.b

… assembly or disassembly

To operate the pressure sensor disassembly is not provided. Disassembly may damage the pressure sensor
and expire its approval.

III.c

… installation

All wiring operations must solely be carried out with the power disconnected. Special rules and regulations,
including EN 60079-14 respectively local installation regulations, must be observed.
The pressure sensor can be screwed directly into the tank. The sensor is supplied with a G 1/2 inch thread.
General information (see also EN 60079-26, clause 4.6):
Attention must be paid, if the sensor is built into the boundary wall between Zone 0 and Zone 1, that a
protection class of at least IP67 is achieved after installation.
When wiring the sensor to the evaluation unit (preferably blue coloured cable), the approved inductance
and capacitance of the associated equipment must not be exceeded.
The electrical connection is made using the M12 plug. The cable coding is:
Pin

VPS-L

VPS-V

1

+

brown

2

A

white

4

B

black

3

-

blue

Table 1: Pin assignment of the pressure sensor
For integration of the pressure sensor in the potential equalization, a PA terminal at the sensor housing is
present.
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III.d

… adjustment

To operate the device security settings are not necessary.

III.e

… putting into service

Before putting into service, all equipment must be checked to ensure it is properly connected and installed.
The power supply, as well of connected equipment, must be checked.

III.f

… maintenance, overhaul and repair

Generally the device is maintenance-free. In case of a defect it must be send back to FAFNIR or one of his
representations.
When performing an isolation test with 500 V under well-controlled conditions, it is not necessary to disconnect the pressure sensor, since there is conformity in accordance with EN 60079-11, clause 6.3.13.

IV

Equipment marking

1 Manufacturer:

FAFNIR GmbH, Hamburg

2 Type designation:

VPS-…

3 Serial number:

Ser. N°: …

4 Certificate Number:

TÜV 12 ATEX 111601

5 Ex marking:
II 1 G Ex ia IIC T6 Ga
II 1/2 G Ex ia IIC T6 Ga/Gb
II 2 G Ex ia IIC T6 Gb
6 CE marking:

0044

7 Technical data:

See instruction manual for technical data
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V

Technical data

The following safety-related values are defined with:
Input voltage:
Input current:
Input power:

Ui
Ii
Pi





15 V
100 mA
100 mW

The externally effective capacitance and inductance are:
Internal capacitance:
Internal inductance:

Ci
Li

<
<

10 nF
50 µH

When used in potentially explosive atmospheres, the maximum temperatures depending on the temperature classes and categories can be found in the table 2.
Temperature class

Range of ambient and media temperature Ta

Category 1 resp. equipment protection level Ga (pressure sensor completely installed in Zone 0)
T6

-20 °C … +45 °C

T5, T4, T3, T2, T1

-20 °C … +60 °C

Category 1/2 resp. equipment protection level Ga/Gb (pressure sensor installed into the boundary wall)
T6

-20 °C … +45 °C

T5, T4, T3, T2, T1

-20 °C … +60 °C

Category 2 resp. equipment protection level Gb (pressure sensor completely installed in Zone 1)
T6

-20 °C … +45 °C

T5

-20 °C … +60 °C

T4, T3, T2, T1

-20 °C … +70 °C

Table 2: Service temperatures
For use in Category 1 and Category 1/2 applies:
The process pressure for the media must be between 0.8 bar and 1.1 bar where explosive vapour-air
mixtures are present. If no explosive mixtures are present, the equipment may also be operated outside
this area according to the manufacturer's specification.
General information (see also EN 60079-0, clause 1):
Zone 0 exists only under atmospheric conditions:
Temperature range:
-20 °C … +60 °C
Pressure range:
0.8 bar … 1.1 bar
Oxidants:
Air (oxygen content approx. 21 %)

VI

Specific conditions

None.
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