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Abstract

Addressable fire alarm systems require unique device identification on a signaling line circuit (SLC) to maintain reliable
system communication and event reporting. This study investigates the technical issue of address conflicts situations in
which two or more devices share the same logical address which can lead to communication failures, missed alarms, or
delayed responses. Drawing on real-world field experience and standard engineering practices, this paper defines address
conflicts, explores root causes, presents a structured diagnostic workflow, and proposes preventive strategies. A case
study from a commercial tower installation is included to illustrate the practical implications and resolution techniques.
The paper aligns its recommendations with international fire safety standards such as EN 54 to support regulatory
compliance and operational integrity.
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1. INTRODUCTION

Addressable fire alarm systems have become a cornerstone of modern building safety, offering intelligent detection
and precise location tracking by assigning a unique address to each device within the network. These devices, which
include smoke detectors, manual call points, and sounder-strobes, communicate over a signaling line circuit (SLC)
with a centralized control panel.

The system’s accuracy and responsiveness depend on proper device addressing. However, address conflicts where
two or more devices are configured with the same logical address remain a persistent issue in the field. Such
conflicts disrupt communication, generate false or missing alarms, and undermine the reliability of the entire system.
This paper aims to: Define and categorize address conflicts - Identify common causes in field practice - Propose a
technical diagnostic workflow - Recommend corrective and preventive measures - Present a real-world case study
for illustration

2. RELATED WORK

Previous literature and technical manuals from leading manufacturers (e.g., Siemens, Tanda, Hochiki) emphasize the
importance of maintaining unique device addresses in addressable fire alarm networks. Standards such as EN 54
mandate address verification during installation and periodic maintenance. Despite this, field data reveal frequent
occurrences of address conflicts due to manual errors and oversight during reconfiguration.

While system design guides offer general addressing rules, there is limited documentation on structured diagnostic
methods for field technicians. This study contributes by offering a replicable workflow grounded in field
application.
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3. DEFINITION AND IMPACT OF ADDRESS CONFLICTS

A device address conflict arises under the following conditions:
- Two or more devices on an SLC share the same address - A mismatch exists between the device’s programmed
address and its physical configuration - Cross-loop duplication introduces ambiguity into system communication

Consequences include: - Unresponsive or malfunctioning devices - Repeated error notifications (“device missing,”

“device trouble”) - Inaccurate event location reporting - Missed or delayed alarm activation
Address conflicts may go unnoticed during routine checks, making comprehensive diagnostics critical.
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Figure 1. Diagram of a signaling line circuit (SLC) showing two devices with the same
logical address (102), resulting in communication ambiguity.

4. ROOT CAUSES OF ADDRESS CONFLICTS

1. Manual Configuration Errors: Technicians may inadvertently assign duplicate addresses during initial setup.

2. Untracked Device Relocation: Devices moved between zones without address reassignment retain outdated
values.

3. Auto-Addressing Failures: Some systems offer automatic addressing features, which can malfunction or be
overridden.

4. Inconsistent Commissioning Practices: Lack of standard protocols results in uncoordinated address allocation.

5. Loop Design Flaws: Overlapping loops or poor segmentation can introduce address duplication across circuits.

5. DIAGNOSTIC WORKFLOW

An effective resolution requires a systematic approach:

Review Control Panel Logs: Identify recurring error patterns and locate affected devices.

Use Loop Testers and Handheld Programmers: Scan for address duplication and read current device settings.
Segment Loop Testing: Isolate portions of the SLC to pinpoint the conflict area.

Manual Verification: Physically inspect and confirm device address switches or programmed values.
Readdress Devices: Assign new, unique addresses and update system configuration.
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Figure 2. Step-by-step diagnostic process to identify and resolve address conflicts in addressable fire alarm systems.
6. TOOLS AND RESOURCES
Tool Function
Loop Tester Detects address duplication and loop faults
Handheld Programmer Reads/writes address settings on-site
Installation Plans Confirms intended addressing and physical layout
Control Panel Software Allows device mapping and reconfiguration

Maintaining accurate documentation is crucial to support diagnostics.

Figure 3. Handheld programmer being used to read and modify device addresses on-site.
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7. CASE STUDY: COMMERCIAL TOWER CONFLICT RESOLUTION

During maintenance at a 15-story commercial tower, occupants reported frequent “device trouble” and “missing
device” errors linked to a single SLC. Upon investigation with a loop tester, technicians found two smoke detectors
sharing address 103 on separate floors. The duplication caused intermittent signal loss and delayed activation.

The team isolated the affected segment, reassigned unique addresses, and verified system performance. Post-
resolution, the system resumed normal operation, highlighting the importance of systematic troubleshooting and
device tracking.

8. DISCUSSION

Address conflicts, though often caused by minor oversights, can significantly impair system reliability and safety.
This study confirms that manual configuration errors and lack of procedural consistency remain dominant causes.
Diagnostic tools such as handheld programmers and loop testers are essential for resolving such issues efficiently.
Aligning with NFPA 72 (2022), which requires device verification during commissioning, and EN 54 standards on
device identification, this paper advocates the adoption of systematic diagnostics and commissioning protocols.
Further, the integration of automated address verification during installation could reduce error rates.

Preventive measures such as clear device labeling, restricted programming access, and maintaining up-to-date
address maps are strongly recommended. As systems become more complex, the need for real-time monitoring and
intelligent diagnostics will grow.

9. CONCLUSION

Device address conflicts represent a critical challenge in addressable fire alarm system performance. Field-based
diagnostics, supported by proper tools and protocols, can effectively resolve these issues. Systematic addressing,
proactive maintenance, and adherence to standards not only enhance reliability but also contribute to life safety
compliance in intelligent building systems.
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