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The industrial landscape is undergoing a fundamental shift toward digitalization,
driven by the need for deeper data insights and more robust communication at the
field level. Central to this transformation is ethernet apl (Advanced Physical Layer),
a technology designed to bridge the gap between high-level enterprise systems
and the rugged, often hazardous environments of process plants. For engineers
and facility managers specializing in level measurement, understanding this
protocol is essential for future-proofing instrumentation strategies.

Traditionally, level measurement instruments like radar level meters or ultrasonic
sensors have relied on 4-20 mA loops with HART or various fieldbus protocols.
While reliable, these methods offer limited bandwidth, often restricting the amount
of diagnostic data that can be retrieved from the device in real-time. Ethernet-APL
introduces a high-speed, two-wire, intrinsically safe Ethernet solution that brings
the benefits of standard Ethernet—such as high bandwidth and standardized
communication—directly to the instruments in the field.

| Understanding Ethernet-APL in Process Automation

Ethernet-APL is not a new protocol but rather a specialized physical layer based on
the IEEE 802.3cg (10BASE-T1L) standard. It was developed through a collaboration
of leading industry standards organizations and manufacturers to meet the specific
requirements of the process industry. These requirements include long cable runs,
power over the same two wires used for data, and, most importantly, intrinsic
safety for use in explosive atmospheres.

In a standard industrial Ethernet setup, cabling is typically limited to 100 meters,
and power delivery often requires separate wiring or specific PoE (Power over
Ethernet) hardware that may not be suitable for Zone 0 or Zone 1 environments.
Ethernet-APL overcomes these hurdles by supporting cable lengths of up to 1,000
meters for the "trunk" and 200 meters for the "spur," while providing up to 92
watts of power to the field devices depending on the configuration.

For professional manufacturers like Welk, the integration of such technology into
level measurement instruments represents a significant leap. By visiting the Main
Page of leading instrumentation providers, engineers can see how modern radar
and ultrasonic sensors are evolving to support these high-speed digital
architectures.
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| Technical Principles: The Physical Layer for the Field

To understand how ethernet apl functions, one must look at the underlying
10BASE-T1L technology. It operates at 10 Mbit/s, providing a full-duplex
communication channel. This is a massive increase over the 1.2 kbit/s typical of
HART or the 31.25 kbit/s of Foundation Fieldbus.

| Power and Data on Two Wires

The system utilizes a single twisted pair of wires to transmit both data and power.
This reduces the complexity of wiring and lowers installation costs significantly.
The power is delivered using a concept similar to Power over Data Line (PoDL), but
adapted for the specific needs of the process industry.

| Intrinsic Safety (2-WISE)

A critical component of Ethernet-APL is the 2-Wire Intrinsically Safe Ethernet
(2-WISE) concept. This standard simplifies the calculation of intrinsic safety
parameters. In the past, matching an instrument to a barrier required complex
calculations of inductance and capacitance. With 2-WISE, if the port on the switch
and the port on the level meter are both 2-WISE certified, they are inherently
compatible and safe for use in hazardous areas without further calculation.

| Network Topology

Ethernet-APL typically employs a trunk-and-spur topology:

1. The Trunk: Connects the power switch to the field switches. It can be up to 1,000
meters long.

2. The Spur: Connects the field switch to the individual level measurement
instrument. This can be up to 200 meters long and is usually where the intrinsic
safety protection is applied.

Welk Reference Guide 3



WELK REFERENCE GUIDE Ethernet Apl

| Impact on Level Measurement Instrumentation

Level measurement is one of the most data-intensive processes in industrial
automation. Instruments like 80GHz radar level meters generate complex "echo
curves" to distinguish the true material level from false reflections caused by
internal tank structures, agitators, or foam.

| Enhanced Diagnostics

With traditional 4-20mA signals, transmitting a full echo curve for remote analysis
is slow and often requires proprietary software and local connections. With
ethernet apl, these curves can be transmitted to a central control room or a
cloud-based asset management system in milliseconds. This allows for proactive
maintenance and real-time troubleshooting without ever having to send a
technician to the top of a tank.

| Simplified Configuration

Ethernet-APL devices support standard web servers and industrial protocols like
PROFINET, EtherNet/IP, and OPC UA. This means a level transmitter can be
configured using a standard web browser or integrated directly into a PLC
environment with "plug-and-play" ease. The elimination of specialized handheld
communicators or proprietary DTM/EDD files simplifies the lifecycle management
of the instrument.

| Accuracy and Speed

While the primary measurement (the level) is often a slow-changing variable, the
speed of the communication layer impacts the responsiveness of the control loop.
High-speed Ethernet ensures that there is zero latency between the sensor's
internal calculation and the control system's action, which is vital in high-pressure
or high-flow applications where level changes can occur rapidly.

Welk Reference Guide 4



WELK REFERENCE GUIDE

Ethernet Apl

Comparative Analysis: Ethernet-APL vs. Traditional
Protocols

When evaluating whether to adopt ethernet apl for level measurement projects, it
is helpful to compare it against existing standards.

4-20 mA HART Foundation Ethernet-APL
Fieldbus

Data Rate

Cabling

Power to Device

Intrinsic Safety

Protocol Support

Max Distance

Diagnostics

1.2 kbit/s

2-wire

Yes

Yes (Entity)

HART

Varies

Limited

31.25 kbit/s

2-wire

Yes

Yes (FISCO)

FF

1,900 m

Moderate

10 Mbit/s

2-wire (Type A)

Yes (Higher capacity)

Yes (2-WISE)

PROFINET, OPC UA,
etc.

1,000 m (Trunk) /
200 m (Spur)

Comprehensive/Real-time

Selection and Planning for Ethernet-APL Level

Sensors

Choosing the right level meter in an Ethernet-APL environment requires a shift in
thinking from traditional analog selection. Engineers must consider the network

infrastructure as much as the sensor technology itself.

| 1. Sensor Technology Suitability

Radar Level Meters: Ideal for Ethernet-APL due to the high volume of diagnhostic
data (echo curves). High-frequency (80GHz) radars benefit most from the rapid

data transfer for precision monitoring.
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Ultrasonic Sensors: Useful for water treatment and open-channel flow where
remote monitoring of sensor health is required.

Hydrostatic Transmitters: While simpler, they benefit from Ethernet-APL in
large-scale tank farms where long cable runs and centralized power are needed.

| 2. Protocol Compatibility

Ensure the instrument supports the specific industrial Ethernet protocol used by
your PLC or DCS (e.g., PROFINET or EtherNet/IP). Most ethernet apl devices are

designed to be protocol-agnostic at the physical layer, but the application layer
must match your control system.

| 3. Power Requirements

Verify that the Ethernet-APL field switch can provide sufficient power for the level
meter. While most level sensors are low-power, some advanced radar units with
integrated displays or heating elements may require more current.

Installation Guidelines and Infrastructure
Requirements

Transitioning to ethernet apl involves specific installation practices to ensure signal
integrity and safety.

| Cable Selection

The standard recommends using "Fieldbus Type A" cables (shielded twisted pair).
While existing fieldbus cables may work, they should be tested for high-frequency
performance to ensure they can handle the 10 Mbit/s data rate over the required

distance.
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| Shielding and Grounding

Proper shielding is non-negotiable for Ethernet-APL. The shield must be continuous
and grounded correctly to prevent electromagnetic interference (EMI) from
corrupting the high-speed data signal. In hazardous areas, grounding must follow
local codes (e.g., ATEX or IECEXx) to maintain the integrity of the intrinsic safety
protection.

| Field Switches

Unlike traditional junction boxes, Ethernet-APL requires active field switches. These
switches act as the bridge between the high-speed trunk and the intrinsically safe
spurs. They must be mounted in appropriate enclosures if located in harsh or
hazardous environments.

Addressing Implementation Risks and Technical
Challenges

While the benefits of ethernet apl are clear, there are challenges that engineering
teams must navigate during the adoption phase.

Interoperability: Although the physical layer is standardized, ensuring that different
brands of switches and instruments communicate seamlessly requires adherence
to certified protocol standards. Always verify certification from organizations like PI
(Profibus & Profinet International) or ODVA.

Legacy Integration: Most plants will not switch to Ethernet-APL overnight. A
"hybrid" approach is often necessary, where new tanks are equipped with
Ethernet-APL level meters while older sections remain on 4-20mA. This requires
gateways or control systems that can handle multiple input types.

Cybersecurity: Bringing Ethernet to the field level extends the network's attack
surface. Level meters on an Ethernet-APL network must be treated as IT assets,
requiring secure configuration, password management, and potentially even
firmware signing to prevent unauthorized access.
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| Frequently Asked Questions

Q: Can | use my existing 4-20mA wiring for Ethernet-APL?

A: In many cases, yes. If the existing wiring is high-quality Type A shielded twisted
pair and the distance is within the 200m spur limit, it may support Ethernet-APL.
However, a signal quality test is highly recommended.

Q: Is Ethernet-APL only for hazardous areas?

A: No. While its intrinsic safety features are a major selling point, the 1,000m
distance and power-over-cable capabilities make it an excellent choice for
non-hazardous large-scale industrial sites as well.

Q: Do | need a special PLC for Ethernet-APL?

A: You need a PLC or DCS that supports Industrial Ethernet (like PROFINET). The
connection to the Ethernet-APL network is typically made through a standard
Ethernet port on the PLC, which then connects to an Ethernet-APL power switch.

Q: How does Ethernet-APL handle device replacement?

A: Many Ethernet-APL implementations support "Automatic Device Replacement."
When a level meter is swapped, the network can automatically recognize the new
device and push the configuration settings from the old device to the new one,
minimizing downtime.
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| Conclusion

Ethernet-APL represents the future of field instrumentation. For level
measurement, it unlocks the full potential of advanced sensors by providing the
bandwidth necessary for deep diagnostics and the simplicity of standard Ethernet
networking. By integrating ethernet apl into their infrastructure, process plants can
achieve higher accuracy, improved safety through better data, and a significantly
lower total cost of ownership over the life of the instrument. As a professional
manufacturer, Welk continues to monitor these technological shifts to provide the
most reliable and forward-thinking solutions for industrial automation. For more
detailed product specifications and technology guides, professionals are
encouraged to consult the Main Page for the latest updates in level measurement
technology.
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