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Executive Summary

Modern digital substations contain thousands of IEC 61850 data points, complex GOOSE messaging
relationships, and numerous intelligent electronic devices (IEDs). While IEC 61850 engineering files provide
extensive configuration data, they often lack the visual context traditionally available through single-line
diagrams. This creates challenges for commissioning engineers, maintenance teams, and system integrators
who need to quickly understand communication relationships and operational states.

The ZEROLINE feature in StationScout addresses this challenge by automatically generating a substation
visualization directly from IEC 61850 engineering data, without requiring manual drawing, configuration, or
additional engineering effort. By transforming complex communication structures into an intuitive graphical
representation, ZEROLINE significantly improves visibility, troubleshooting efficiency, and testing productivity.
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Introduction

As utilities continue their transition toward digital substations, IEC 61850 has become the dominant
communication standard for Substation Automation Systems (SAS). While the standard enables
interoperability and intelligent data exchange, it also introduces complexity in engineering, commissioning,
and maintenance activities.

Traditionally, engineers rely on single-line diagrams to understand substation topology. However, IEC 61850
configuration files (SCD files) primarily describe communication and logical data models and do not typically
contain complete single-line information. This gap creates difficulties when validating configurations, tracing
signals, and diagnosing communication issues.

ZEROLINE was developed within StationScout to bridge this gap and provide users with an immediate,
operationally meaningful view of their digital substation.

What is ZEROLINE?

ZEROLINE is an automated visualization technology within StationScout that creates a logical substation view
directly from IEC 61850 engineering files.

Rather than requiring engineers to manually build graphics or import external diagrams, ZEROLINE
automatically:

e identifies IEDs within the system.

e groups devices into their corresponding bays.

e visualizes associated primary assets such as breakers, disconnectors, and switchgear.
e displays operational status information.

e creates an intuitive and navigable representation of the substation.

The result is a dynamic visualization that serves as a practical alternative to conventional single-line diagrams
for IEC 61850 testing and analysis.

Design philosophy

ZEROLINE is built on three fundamental principles:

Zero engineering effort

Once the substation section is configured, StationScout automatically generates the visualization immediately
after loading an SCL/SCD file. No additional modeling, drawing, or mapping effort is required from the user.
Immediate understanding

The feature converts complex IEC 61850 structures into a graphical layout that engineers can understand
within minutes instead of spending hours navigating logical nodes and datasets.
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Operational context

ZEROLINE combines engineering information with real-time operational data when connected to the
substation (live status), helping users understand both configuration and actual system behavior.

Key capabilities

Automatic bay visualization
One of the most valuable functions of ZEROLINE is its ability to automatically organize the substation into
meaningful bay structures.
Engineers can instantly identify:
e Bay controllers
e Protection relays
e Circuit breakers
e Disconnectors
e Other associated primary switching equipment

without manually interpreting the SCD file.

Live status monitoring
When StationScout is connected to the substation network, ZEROLINE augments its graphical representation
with live operational information.
Users can observe:
e Current equipment states
e  Switching positions
o Signal activity
e Communication behavior

in a visual format directly linked to the corresponding asset.

Communication visualization

IEC 61850 systems depend heavily on communication services, such as GOOSE messaging.
ZEROLINE helps engineers understand:

e Publisher-subscriber relationships

e Signal paths

e Data flow dependencies

e Communication architecture

making system verification significantly more efficient.
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Signal tracing

Commissioning and maintenance teams frequently need to track signals from source to destination.
ZEROLINE enables straightforward tracing by displaying communication relationships directly on the
visualization, helping users quickly determine:

¢ Signal origin
e Destination devices
e Communication dependencies

without manually reviewing configuration datasets.

Communication error detection
StationScout displays communication issues within the graphical environment, helping engineers rapidly
identify problems during commissioning or maintenance.

The system can highlight communication inconsistencies and indicate errors on transmitting and receiving
sides, simplifying troubleshooting activities.

Operational benefits

Reduced commissioning time
Traditional SAS commissioning often requires extensive manual analysis of engineering documents and
communication configurations.
By automatically visualizing the system, ZEROLINE reduces the time needed to:
e Understand station architecture
o Verify engineering
e Trace communication relationships
e Perform system validation

thereby accelerating commissioning workflows.

Improved troubleshooting efficiency
Communication issues in IEC 61850 systems can be difficult to isolate because of the large number of
interconnected devices and signals.
ZEROLINE provides immediate visual feedback that helps engineers:
¢ Identify failed connections
e Locate incorrect mappings
o Validate signal behavior
e Resolve interoperability issues faster

than traditional document-based approaches.
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5.3 Better training and knowledge transfer

The graphical nature of ZEROLINE makes it easier for:
o Engineers
e Contractors
e Maintenance personnel
e Operations teams

to understand complex digital substations without requiring deep expertise in IEC 61850 data structures.

5.4 Complete lifecycle support
StationScout is designed to support the entire SAS lifecycle, including engineering, commissioning, RTU

testing, operation, and maintenance. ZEROLINE serves as a consistent visualization layer throughout these
phases, creating a common operational view for all stakeholders.

6. Use cases

6.1 Factory Acceptance Testing (FAT)

During FAT activities, ZEROLINE allows engineers to validate engineering configurations before equipment is
delivered to site. Communication relationships and signal mappings can be verified in a highly visual manner.

6.2 Site Acceptance Testing (SAT)

At commissioning, engineers can compare expected behavior against the live substation environment and
quickly detect configuration inconsistencies.

6.3 Maintenance and Upgrades

When substations undergo upgrades or modifications, ZEROLINE provides a current understanding of
communication structures and device interactions, reducing the risk of operational errors.

6.4 Troubleshooting and Diagnostics

For operational issues involving GOOSE messaging, device interactions, or signal exchange, ZEROLINE
delivers a visual diagnostic interface that shortens fault investigation cycles.

7. Strategic value

ZEROLINE represents more than a visualization tool. It is a practical operational interface that converts IEC
61850 engineering complexity into actionable system understanding.

Its value comes from:
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o Eliminating manual diagram creation.

e Providing immediate situational awareness.
o Simplifying communication analysis.

e Accelerating testing and commissioning.

e Reducing troubleshooting effort.

e Improving overall SAS quality and reliability.

8. Conclusion

As digital substations grow in complexity, engineering teams need tools that simplify system understanding
without sacrificing technical depth. ZEROLINE addresses a long-standing challenge in IEC 61850
environments by automatically generating a meaningful substation visualization directly from engineering data.

By combining automatic topology generation, live status information, communication tracing, and
troubleshooting support, ZEROLINE enables faster commissioning, more effective maintenance, and
improved operational confidence. Within StationScout, it serves as a foundational capability that transforms
raw IEC 61850 data into a clear and actionable representation of the substation automation system.
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Support

When you are working with our products, we want to provide you with the greatest possible
benefits. If you need any support, we are here to assist you.

2 OMICRON Support — get in touch

omicronenergy.com/support
At our support hotline, you can reach well-educated technicians for all of your questions.
Make use of our 24/7 hotlines:

Americas: +1 713 830-4660 or +1 800-OMICRON
Asia-Pacific: +852 3767 5500
Europe / Middle East / Africa: +43 59495 4444

Additionally, you can find the service center or sales partner closest to you at
omicronenergy.com.

OMICRON Customer Portal — stay informed

my.omicronenergy.com

Browse through the knowledge library and find manuals, application notes,
conference papers, and much more.

Download the latest software updates and learn about upcoming events.

@ OMICRON Academy - learn more

omicronenergy.com/academy

Learn more about your product in one of the training courses offered by the
OMICRON Academy.

For more information, additional literature,
and detailed contact information of our
offices worldwide please visit our website.
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