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In the modern industrial landscape, the transition from paper-based documentation
to standardized digital formats is no longer a luxury but a requirement for
operational efficiency. VDI 2770 is a pivotal guideline developed by the Association
of German Engineers (Verein Deutscher Ingenieure) that defines the minimum
requirements for digital manufacturer information in the process industry. For
engineers and procurement professionals managing level measurement assets,
understanding VDI 2770 is essential for ensuring that instruments like radar level
meters, ultrasonic sensors, and hydrostatic transmitters integrate seamlessly into
digital lifecycle management systems.

The Shift to Digital Documentation in Level
Measurement

Traditionally, a single level transmitter might be delivered with a thick binder
containing operating manuals, safety instructions, calibration certificates, and
material declarations. In a large-scale chemical plant with thousands of
measurement points, managing these physical documents becomes an
administrative bottleneck. VDI 2770 addresses this by standardizing the structure,
metadata, and file formats of technical documentation. This allows for the
automated exchange of data between manufacturers, plant operators, and
maintenance service providers.

By adhering to VDI 2770, manufacturers like Welk ensure that every level
measurement device is accompanied by a "digital twin" of its documentation. This
digital package is easily searchable, machine-readable, and compatible with Asset
Administration Shells (AAS), which are central to the Industry 4.0 framework.

| Core Principles of Level Measurement Technologies

Before exploring the documentation requirements of VDI 2770, it is critical to
understand the measurement principles of the instruments being documented.
Each technology has unique operational parameters that must be accurately
reflected in the technical data sheets and manuals.

#### Radar Level Measurement
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Radar level meters utilize Time-of-Flight (ToF) technology. High-frequency
microwave pulses (typically 26 GHz or 80 GHz) are emitted by the antenna,
reflected off the medium's surface, and received back. The distance is calculated
based on the travel time. Because radar is non-contact and unaffected by pressure
or temperature fluctuations, the documentation must specify beam angles and
dielectric constant (er) requirements to ensure accurate setup.

###4# Ultrasonic Level Measurement

Ultrasonic sensors emit sound pressure waves that reflect off the liquid surface.
The sensor measures the time interval between emission and reception. Unlike
radar, ultrasonic waves are mechanical and require a medium (air) to travel.
Therefore, documentation must include temperature compensation data, as the
speed of sound varies with air temperature. These sensors are ideal for water
treatment but have limitations in vacuum or high-pressure environments.

#### Hydrostatic Level Measurement

Hydrostatic transmitters measure the pressure exerted by a liquid column at a
specific depth. The principle follows the formula $P = \rho \cdot g \cdot h$, where
$P$ is pressure, $\rho$ is density, $g$ is gravity, and $h$ is height. Documentation
for these devices must clearly state the diaphragm material compatibility and the
pressure range to prevent mechanical failure in corrosive chemical applications.

| Key Requirements of VDI 2770

VDI 2770 Part 1 focuses on the "Digital Manufacturer Information." It mandates
that all documentation must be provided in a specific container format (usually a
ZIP file) containing three primary elements:

1. The Document (PDF/A): All human-readable documents must be in PDF/A format
(1SO 19005) to ensure long-term archiving and readability across different software
platforms.

2. Metadata (XML): A machine-readable XML file must accompany each document.
This file contains standardized metadata such as the document ID, version,
language, and the manufacturer's name.
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3. The Structure: The documents must be categorized into specific classes, making
it easy for plant operators to find the exact information they need during different
phases of the plant's life.

###4# Document Classification under VDI 2770

Document Class Content Type Examples for Level Meters

Class 1 Technical Documentation Operating manuals,
installation guides, wiring
diagrams

Class 2 Administrative Order confirmations, packing

Documentation lists, delivery notes

Class 3 Certificates and Declarations ATEX/IECEXx certificates,
Material 3.1 certs, calibration
reports

| Evaluation Criteria for Compliance

When evaluating level measurement instruments for a project that requires VDI
2770 compliance, engineers should confirm the following criteria:

Completeness of Metadata: Does the XML file include the mandatory fields defined
by the guideline? This includes the "Global Document ID" which prevents
duplicates in the operator's system.

Language Localization: VDI 2770 requires that documents be provided in multiple
languages if specified by the contract. The XML metadata must correctly tag the
language of each PDF/A file.

Classification Accuracy: Are certificates correctly separated from operating
manuals? Mixing these in a single PDF file violates the standard and hinders
automated processing.

Device Identification: The documentation must be clearly linked to the physical
device via a unique identifier, such as a serial number or a Data Matrix code on the
instrument's nameplate.
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|Practica| Selection and Implementation

Choosing the right level meter involves balancing the technical measurement
requirements with the digital integration needs of the facility. For instance, a
magnetic level gauge used in a high-temperature oil refinery requires different
documentation (material traceability) compared to an ultrasonic sensor used in a
municipal water tank.

#### Selection Table for Level Measurement Documentation

Application Recommended Technology Critical VDI 2770

Documentation

Chemical Storage 80GHz Radar Ex-protection certificates
(Class 3), Chemical
resistance charts (Class 1)

Water Treatment Ultrasonic Sensor Configuration parameters for
foam suppression (Class 1)

Pressurized Tanks Hydrostatic Transmitter Pressure test certificates,
Diaphragm material specs
(Class 3)

High-Level Alarm Tuning Fork Switch SIL (Safety Integrity Level)

documentation (Class 3)

For a comprehensive overview of available technologies and their specific
documentation standards, engineers can Review product options and application
support on the Main Page.

| Installation and Maintenance Considerations

The implementation of VDI 2770 significantly streamlines the installation and
maintenance phases of industrial level meters.

Installation: During the commissioning phase, technicians can scan a QR code on
the Welk radar level meter to instantly access the VDI 2770-compliant digital
manual on a mobile device. This eliminates the need to carry paper manuals into
the field, which can be damaged or lost.
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Maintenance: When a level switch requires a periodic proof test, the maintenance
management system can automatically pull the relevant calibration and safety
certificates from the VDI 2770 package. This ensures that the plant remains in
compliance with local safety regulations without manual document retrieval.

Retrofitting: For older plants transitioning to digital management, requesting VDI
2770 compliant data for new replacement parts is the first step toward building a
comprehensive digital asset library.

| Common Risks and Limitations

While VDI 2770 offers significant benefits, there are challenges to consider:

1. Legacy Systems: Older Document Management Systems (DMS) may not be
equipped to parse VDI 2770 XML files. In such cases, the metadata must be
entered manually until the software is upgraded.

2. File Size: High-resolution PDF/A files for complex instruments can be large.
Ensure that the plant's IT infrastructure can handle the storage and transfer of
these digital packages.

3. Supplier Readiness: Not all manufacturers are fully compliant with VDI 2770. It is
crucial to specify compliance in the procurement documents to avoid receiving
non-standardized data that requires manual conversion.

|Frequent|y Asked Questions (FAQs)

Q: Is VDI 2770 mandatory for all industrial equipment?

A: While it is not a legal requirement like the CE marking, it is rapidly becoming a
standard contractual requirement in the European process industry and among
global chemical and pharmaceutical companies.

Q: How does VDI 2770 relate to the Asset Administration Shell (AAS)?

A: VDI 2770 provides the standardized document content that populates the
"Documentation" sub-model of the AAS. It is a foundational component of the
digital twin.
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Q: Can | convert my existing PDF manuals to VDI 27707?

A: Yes, but it requires more than just saving a file as PDF/A. You must also
generate the corresponding XML metadata and package them according to the
guideline's structure.

Q: What units should be used in the documentation?

A: Per industrial standards, metric units (e.g., millimeters for level, bar for
pressure) are preferred, though imperial units (inches, PSI) may be included for
specific regional markets.

| Conclusion

VDI 2770 represents a significant leap forward in the digitalization of the process
industry. By standardizing how information for level measurement instruments is
delivered and stored, it reduces administrative costs, improves safety, and paves
the way for advanced maintenance strategies. Whether you are installing a new
radar level meter or upgrading a series of level switches, ensuring that your
documentation meets VDI 2770 standards is a critical step in future-proofing your
industrial assets. For more technical details on level measurement solutions that
meet these modern standards, visit the Main Page.
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