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Telecom Battery BMS Alarms:
SOC, SOH, Cell Voltage and

Communication Failures
Interpret telecom battery BMS alarms for SOC, SOH, cell voltage and
communication loss using event context, safe triage and testable response
rules.
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PRODUCT KNOWLEDGE

Telecom Battery BMS Alarms: SOC, SOH, Cell
Voltage and Communication Failures

Interpret a battery alarm from its operating context, preserve the evidence needed for
diagnosis and define a safe response before anyone clears or overrides it.

Updated September 3, 2026BMS alarm troubleshootingApprox. 14 minute read

Contents
Read the alarm correctly
Protect service and evidence
Interpret SOC and SOH
Investigate cell voltage
Trace communication loss
Build an alarm fingerprint
Control reset and return
Prove the alarm chain A battery alarm arrives at the network operations centre as a
name, code or coloured icon. None of those is a diagnosis. The useful record is the
condition that started the alarm, the battery unit that reported it, the measurements
around that moment, the local protective action and the state of the telecom load after
the event.That distinction changes the first response. A low-SOC indication may follow a
real outage, an incomplete recharge, a current-sensor error or an estimator that has lost
synchronization. A cell-voltage alarm may identify a limiting cell even while the pack
voltage appears normal. A communication alarm may hide the data path while
autonomous battery protection continues locally. Treating all three as “battery low”
loses the evidence that separates their causes.

What does a telecom battery BMS alarm actually mean?

A telecom battery BMS alarm means that a defined condition, state or data-quality rule
has been met; it does not by itself prove why the condition occurred or whether the
battery can continue serving the load. Interpretation requires the alarm definition,
threshold, delay, clear rule, originating device, timestamp and coincident
measurements.

The telecom battery BMS may supervise cell or module voltages, current,
temperatures, contactors and internal communication while estimating state of charge
and state of health. A master controller can combine several battery units, and a site
controller or gateway can translate those records for the NOC. The same visible alarm
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label can therefore originate at cell, module, string, cabinet, gateway or management-
system level.

Read five fields before reading the alarm name

Identify the source object, active or cleared state, severity, event time and protective
action. Then add the value that crossed the rule, the rule itself and the
software/configuration revision. Without that context, a code list encourages guessing.

ITU-T L.1397 defines a telecom-oriented information model for integrated battery units
and systems. Its monitored information includes voltage, current, temperature, SOC,
SOH, alarms, operating modes, records and configuration identity. The model is a strong
basis for a point list, but it does not supply the project-specific threshold or field remedy
for an unidentified battery.

The first response has two objectives: preserve service
and preserve evidence

Alarm handling should protect people and the critical load without destroying the event
history. Remote personnel should not repeatedly reset the BMS, raise voltage limits,
force a contactor or suppress an alarm merely to make the dashboard green.

1. Confirm the safety and service state. Check whether the battery is charging,
discharging, idle, restricted or disconnected; whether the load remains
energized; and whether there is any local indication of heat, smoke, odour,
leakage, swelling, arcing or water exposure. Use the site’s approved emergency
procedure when a hazardous condition is suspected.

2. Freeze the event window. Export the active alarm, preceding alarms, clear
events, operating-mode changes and measurements covering enough time
before and after the trigger to show the sequence. Preserve both local BMS and
upstream controller timestamps.

3. Identify the affected level. Determine whether one cell, one module, one
battery unit, one parallel string or the complete battery system is involved.
Record the physical position and device identity rather than only the NOC label.

4. Verify the electrical consequence. Establish whether charge or discharge
was limited, a contactor opened, a branch protective device operated, the site
controller started another source or loads were shed. An alarm without its action
is incomplete.

5. Choose the next safe observation. Compare remote data with an approved
local reading, inspect the communication route or run a manufacturer-authorized
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diagnostic. Do not open energized compartments or bypass protection outside
the approved work method.

A good incident record distinguishes “alarm received at 14:03” from “condition began at
14:02:41.” Differences in clock source, network buffering and polling can reverse the
apparent order of events. Sequence numbers, active/clear records and controller reboot
events help reconstruct the event when time synchronization is imperfect.

How should SOC and SOH alarms be interpreted?

SOC and SOH alarms should be treated as estimator outputs with declared methods and
limits, then checked against current, voltage, temperature, operating history and an
approved capacity basis. SOC describes the estimated charge available under the
system’s model; SOH compares present capability with a defined reference, but neither
value is a direct measurement of future backup time.

A battery SOC alarm is credible when its movement agrees with the measured current
direction, elapsed time, voltage behaviour, temperature and known charge/discharge
event. If SOC falls while the battery is charging, remains fixed through a documented
discharge or jumps after a controller restart, investigate current-sensor polarity and
scaling, time integration, capacity settings, synchronization events and software state
before declaring cell degradation.

Low SOC can also be entirely real. A repeated grid outage, generator start failure,
reduced PV recovery, restricted recharge current, unexpectedly high telecom load or
one disconnected parallel unit may leave less reserve than the normal profile assumes.
The dedicated telecom battery backup-time calculation owns the energy and autonomy
model; the BMS alarm article owns whether the reported state and response are
coherent.

A battery SOH alarm needs the manufacturer’s SOH definition, initial reference,
update conditions, grace period and replacement rule. Capacity-based health, resistance-
based health and a composite proprietary index are not interchangeable. A value can
remain unchanged for long periods and then update after a qualifying cycle or test.
Procurement and handover records should therefore state what SOH means, how it is
calculated, which firmware produced it and how the result is checked against an
approved capacity or performance test.

SOC × SOH is a planning signal, not an autonomy guarantee

Some information models derive remaining capacity from SOC and SOH. The site’s
usable energy still depends on load profile, temperature, permitted voltage window, BMS
limits, ageing basis, path losses and which parallel units remain connected. Do not
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convert a dashboard percentage into promised backup hours without those conditions.

Why can a cell-voltage alarm occur when pack voltage
looks normal?

A cell-voltage alarm can occur with an apparently normal pack voltage because the total
is the sum of many cells: one cell may reach a high or low limit while the others keep the
total inside the expected range. The same symptom can also be produced by a loose
sense connection, damaged harness, incorrect channel mapping or measurement fault,
so the cell position and neighbouring trends matter.

For a cell voltage alarm, capture minimum and maximum cell voltage, cell index, pack
voltage, pack current, temperature and operating mode at the trigger. Then compare
three patterns:

One cell repeats

The same physical cell or sense channel reaches the limit across comparable events.
Investigate the cell, connection, sensing lead and channel mapping under the
manufacturer’s procedure.

Several cells move together

The pattern follows charge, discharge, cold temperature or a common electrical
boundary. Check operating limits, charger behaviour, current measurement and module-
level connections.

The identity moves after service

The reported cell number changes with a harness, module or controller change. Suspect
identification, address or wiring errors before assigning the fault to the original cell.

Cell spread is useful only with context. The acceptable difference depends on battery
design, operating point, current, temperature, balancing strategy and manufacturer
limits. A spread observed at rest cannot be compared casually with a spread during a
high-current discharge. Record absolute values and conditions rather than using an
unsupported universal millivolt limit.
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Do not clear repeated high-cell or low-cell trips by widening thresholds. Those thresholds
may coordinate balancing, current limits, contactor control and cell protection. Any
change requires the approved battery data, change control, a rollback plan and
confirmation that the site controller uses compatible limits.

What does a BMS communication failure prove?

A BMS communication failure proves that a defined data exchange was not completed
within its rule; it does not prove that the battery is empty, unsafe or electrically
disconnected. The operator must identify which link failed and which local protections
and control limits remain active without that link.

A BMS communication failure can exist between cell monitors and a module
controller, between battery units and a master controller, between the master and site
power controller, or between the gateway and remote management platform. Each
boundary has a different operational consequence. Loss of cloud telemetry may leave
the local battery and site controller fully coordinated; loss of the battery-to-charger limit
message may require a conservative charge policy; loss of an internal sensing link may
make the affected battery unit enter a restricted or safe state.

Failed boundary Evidence to collect Question for the fallback state
Cell monitor to module BMS Missing channel, module identity,

internal bus status, local
protection state

Does the module restrict current
or open locally when cell data is
unavailable?

Battery unit to master BMS Unit heartbeat, address,
termination, power supply,
healthy-unit count

Can healthy units continue, and
how are system current limits
recalculated?

Master BMS to power controller Protocol session, register quality,
last valid limits, charger mode

Which conservative
voltage/current limits apply
without fresh battery permission?

Gateway to NOC Gateway health, network path,
polling time, local event buffer

Can local alarms and history be
recovered after the remote path
returns?

Stale data must not masquerade as valid data. Retaining the last SOC value may help an
operator understand the pre-fault condition, but the display should show its age and bad-
quality status. A current-looking percentage with no timestamp can be more misleading
than a clearly unavailable value.

Build an alarm fingerprint before assigning the cause

An alarm fingerprint is the smallest synchronized dataset that distinguishes a battery
condition from a sensor, configuration, controller or network problem. Build it for every
recurring alarm rather than relying on screenshots taken after the system has
recovered.
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Alarm family Coincident evidence Diagnostic split Escalation package
Low SOC or total
discharge

Current integral, pack
voltage, load, source
state, recharge history,
connected-unit count

Real energy depletion
versus
estimate/configuration
error

Time-aligned site power
and battery logs plus
capacity settings

Abnormal SOH SOH definition, previous
value, qualifying
test/cycle, temperature
and software version

Measured capacity loss
versus model or update
event

Trend, test record,
commissioning baseline
and algorithm revision

Cell high or low voltage Cell index, cell min/max,
pack voltage/current,
temperature, balancing
and contactor state

Cell behaviour versus
sense-channel or
mapping fault

Raw cell trace, physical
position, harness
inspection and repeat
conditions

Communication loss Failed interface,
heartbeat, device power,
addresses, termination,
protocol errors and data
age

Physical link,
configuration, software
compatibility or
upstream network

Topology,
firmware/register
versions, packet/error
record and fallback
actions

Temperature or
overcurrent

Sensor identity, current
direction, duration,
ambient/cabinet
temperature and thermal-
control state

Real operating excursion
versus sensing or scaling
problem

Event waveform, sensor
map, heat/load state and
protection response

The alarm map should preserve manufacturer-specific meanings. Normalizing many
products into one NOC vocabulary is useful, but the mapping must retain source code,
source device and original severity. “Battery major” is too coarse if it hides whether the
unit has only limited charging or has opened its discharge path.

ETSI ES 202 336-1 V1.3.1 models an alarm with fields including active state, name,
severity, start time and optional acknowledgement request, and allows related trigger,
reset and filtering information. Those fields provide a practical template for the alarm
schedule even when the project uses a different protocol.

When can a BMS alarm be cleared or reset?

A BMS alarm should be cleared or reset only after the initiating condition is no longer
present, the safe operating boundary is confirmed, the required evidence is saved and
the authorized recovery procedure permits return. Acknowledging an alarm is not the
same as clearing its condition, and clearing a display is not proof that protection has
been restored.

Define four distinct actions in the cause-and-effect matrix:

Acknowledge: record that an operator or system has received the alarm; the
condition may remain active.
Clear: record that the monitored condition no longer meets the alarm rule,
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normally under the configured reset value and delay.
Reset: command a device or latched protective state to re-evaluate or return
after approved checks.
Return to service: restore the battery’s permitted charge/discharge role and
confirm the critical load, source and alarm chain operate normally.

Automatic clearing can be appropriate for a transient warning when hysteresis and delay
prevent chatter. A protective trip, repeated cell excursion, sensor failure, firmware fault
or unexplained contactor operation may require a latched state and local inspection. The
project must name who can reset remotely, which interlocks apply and which alarms
block return.

Prove the alarm chain before the site depends on it

Commissioning should challenge the full path from simulated or safely induced input to
local protection, controller response, remote presentation, acknowledgement, clearing
and historical record. A successful protocol connection or a dashboard screenshot does
not prove that the right alarm reaches the right operator in time.

Use an approved test method to exercise representative conditions rather than pushing
real cells beyond their limits. The witnessed test should cover:

high/low cell-voltage inputs or manufacturer-approved simulation, including the
reported cell identity and charge/discharge action;
low SOC and abnormal SOH records using controlled test values or a documented
simulator, without misrepresenting simulated values as battery performance;
temperature and current alarms with correct units, sensor identity, delay,
severity and local protective response;
loss and recovery of each material communication boundary, including data-
quality indication, fallback limits and buffered-event recovery;
master-controller or gateway restart, clock recovery, configuration retention and
correct handling of pre-restart alarms;
alarm acknowledgement, clear and reset authority at local and remote
interfaces; and
one end-to-end outage/recovery sequence showing that alarm chronology agrees
with source, load and battery measurements.

Record device serial or controlled identity, BMS hardware and software versions,
protocol/register revision, settings checksum where supported, test equipment, injected
condition, expected action, observed action and timestamp. Repeat the affected tests
after firmware, battery population, master-controller or alarm-map changes.

Engineering boundary
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This guide does not prescribe cell-voltage, SOC, SOH, current, temperature, delay or
reset thresholds. Use the approved battery data, BMS manufacturer instructions, system
architecture, destination requirements and operator procedures for the actual
configuration. Do not bypass local protection or energize a battery that shows physical
damage or an unexplained hazardous condition.

Turn the alarm list into an operating response

Provide the battery model and population, BMS hierarchy, controller and gateway
topology, protocol/register map, alarm export, event traces, firmware versions,
operating state and required fallback behaviour. Huijue can review the battery-to-
controller interface and develop a project-specific point list, cause-and-effect matrix and
acceptance scope.

Send BMS and site-control inputs 

Related battery engineering guides

Telecom Battery Cabinet Design Guide
Telecom Lithium Battery Systems
Telecom Battery Backup During Grid Outages
Battery Cabinet Cooling or Ventilation 

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.thesolartelecom.com

Powered by The Solar Telecom



Page 10/10

Telecom Battery BMS Alarms: SOC, SOH, Cell Voltage and Communication Failures

Powered by TCPDF (www.tcpdf.org)

Powered by The Solar Telecom

http://www.tcpdf.org

