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PRODUCT KNOWLEDGE

Telecom Battery Cabinets: Layout, Thermal
Management and Safety

Design the cabinet as a coordinated battery installation: module support, DC protection,
temperature control, monitoring, service access and abnormal-event response must
agree.

Updated August 28, 2026Battery cabinet design guideApprox. 13 minute read
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Select the configuration A battery capacity value does not show where hundreds of
kilograms will be supported, how a high DC fault current will be interrupted, which
module can be removed first, or whether one shelf runs hotter than another. Those
decisions sit inside the cabinet. Treating them as enclosure details postpones the
highest-consequence interfaces until after the battery has already been selected.

What is a telecom battery cabinet?

A telecom battery cabinet is a purpose-built enclosure or compartment that supports
batteries, protects and connects their DC circuits, manages the local environment,
communicates operating status and permits controlled installation and service. It may
stand alone or form one zone of an integrated telecom energy cabinet.

The cabinet shell is only one layer. A complete battery-cabinet platform also includes
load-bearing members, trays or rails, branch and main isolation, busbars or cables,
bonding, thermal equipment, sensors, BMS interfaces, cable entries, doors and locks,
lifting provisions and the records needed to verify the populated assembly. The site
energy system remains wider still: chargers, rectifiers, PV or generator sources, critical
loads, external protection, civil works and operating procedures sit beyond the cabinet
boundary.

Boundary test. If removing the enclosure leaves unanswered questions about battery
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support, fault interruption, temperature, isolation, monitoring or module replacement,
the project has specified a shell rather than a battery-cabinet system.

Read the cabinet as five design maps

One front elevation cannot prove a battery cabinet will work. Review five maps together
and follow every conflict to a named engineering owner.

Map

Mass and structure

Current and fault energy

Temperature and environment

Access and replacement

Data and response

What it must show

Module mass, shelf reactions,
cabinet base loads, centre of
gravity, anchors and lifting points
Strings, conductors, busbars,
isolation points, protective
devices and prospective fault
paths

Heat sources, solar and ambient
boundary, air path, sensor
positions, condensation risk and
control modes

Door swing, working clearance,
connector reach, tool path, lifting
aid and module withdrawal
envelope

BMS hierarchy, cabinet sensors,
alarm route, control outputs,
communication-failure state and
reset authority

Conflict it exposes

A convenient rack position
exceeds a tray load or makes the
populated cabinet unstable

A short conductor is unprotected
or a disconnect cannot interrupt
the available DC fault current

Cooling air bypasses lower
modules or a heater creates a
local hot zone

A module fits on the drawing but
cannot pass the door, cable loop
or nearby fence

An alarm reaches the cloud but no
local device isolates or limits the
hazardous condition

These maps should use the same module count, orientation and revision. If the
mechanical drawing shows eight modules but the single-line diagram, thermal model
and BMS register list describe six, the cabinet is not ready for release even when each
document looks internally complete.

How should batteries be arranged inside a telecom

cabinet?

Batteries should be arranged from the module’s real mass, terminal position, cooling
surfaces and replacement method, then checked against structure, cable routing and
temperature distribution. A sound battery cabinet layout lets a technician isolate,
disconnect, support and withdraw one serviceable unit without disturbing unrelated

energized circuits.
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Heavy modules are often placed low to control centre of gravity, but “batteries at the
bottom” is not a universal rule. Flood exposure, floor clearance, lifting height, cooling-air
distribution, door construction and the location of protective devices can change the
arrangement. The general-arrangement drawing should therefore state the reason for
each shelf position rather than using a familiar rack pattern by default.

Walk one battery module through six physical states before accepting the layout:

1. Arrival: confirm the packed module can reach the cabinet through the site
access route and that a safe lifting method exists.

2. Support: show where the module rests during insertion and which shelf, rail or
bracket carries its static and service loads.

3. Connection: preserve terminal clearances, polarity identification, torque access,
bend radius and strain relief without exposed conductive tools crossing live
parts.

4. Operation: keep sensing leads, power conductors and cooling paths clear of
abrasion, sharp edges and hot exhaust from adjacent power electronics.

5. Isolation: make branch and main isolation identifiable and operable under the
approved procedure before connectors are touched.

6. Removal: maintain a withdrawal envelope, temporary support point and route
for the heaviest replaceable assembly.

Multiple parallel strings add another layout problem: electrical symmetry and service
independence. The design should identify each string, keep current paths within the
approved imbalance strategy, provide branch protection and measurement where
required, and avoid a bus arrangement that forces a healthy string out of service
whenever one module is replaced.

Where does electrical safety begin inside a telecom
battery cabinet?

Electrical safety begins at each battery terminal and follows the available fault current
through conductors, branch protection, isolation, the common DC bus and every bonded
metal part. Nominal system voltage alone cannot establish battery cabinet safety; DC
interrupting duty, touch protection, polarity, conductor energy and the maintenance
state all matter.

A battery can deliver fault current without waiting for a rectifier, inverter or upstream AC
breaker. The protective-device study therefore needs the battery manufacturer’s short-
circuit information or another approved basis, the number of parallel strings, conductor
impedance, device DC rating, breaking capacity, time-current behavior and fault
location. A device marked for AC service or a different DC voltage cannot be assumed
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suitable.

Electrical layer
Module or string branch

Common bus
Main isolation

BMS-controlled contactor

Bonding and touch protection

Design question

Which conductor is protected,
isolated and measured, and
where is the first unprotected
length?

What current, temperature rise,
clearance and fault duty can the
bus assembly withstand?

Can the approved device interrupt
the real DC condition and provide
a verifiable safe work boundary?
Which abnormal states open it,
which faults bypass it, and what
happens if BMS power or
communications fail?

Which exposed metal is bonded,
how is continuity maintained
across doors and removable
panels, and where is the site
earth interface?
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Acceptance evidence
As-built single line, cable
schedule, device data and
physical inspection

Rating basis, joint details, torque
record and temperature
verification where required

DC device rating, interlock logic,
labels and functional test

Cause-and-effect test covering
trip, latch, reset and fallback

Bonding drawing, continuity
results and inspected protective
barriers

The BMS and protective hardware have different jobs. A BMS may command charge or
discharge limits, contactors and alarms, but it does not replace appropriately rated short-
circuit protection, physical isolation, bonding or a safe maintenance procedure. Likewise,
a fuse or breaker cannot replace cell-level voltage and temperature supervision.

Do not hardcode every cabinet as a nominal —48 V system. Record the battery voltage
range, polarity convention, charge limits, low-voltage disconnect behavior, connected

equipment window and measurement reference for the actual architecture. The cabinet
drawing and site single line must use the same values.

Thermal management begins at the cells

Battery thermal management should keep every module within its approved
operating limits and control harmful temperature differences through credible charge,
discharge, standby and recovery states. Measuring one convenient point in the cabinet
is not evidence that every cell population sees the same condition.

The heat balance includes battery and conductor losses, contactors and BMS electronics,
any neighboring rectifier or converter losses, solar gain, ambient temperature, enclosure
construction, air leakage, heaters and the thermal-control unit itself. Battery recharge
after an outage can create a different heat profile from float operation; the thermal
review must cover the state that drives the limiting cell temperature.
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IEEE/ASHRAE 1635 treats ventilation and thermal management as chemistry- and
operating-condition-dependent and spans stationary lead-acid, nickel and lithium-ion
installations. The IEEE 1635 programme and 2022 guide record is a useful bridge
between the battery designer and the HVAC designer, but final airflow, cooling and
heating values require the chosen battery data, cabinet heat balance and applicable site
rules.

A thermal design should state four controlled outcomes: maximum and minimum cell-
area temperature, permitted module-to-module gradient, humidity or condensation
boundary, and the response to loss of the thermal-control function. The later detailed
cooling decision can then compare passive transfer, filtered ventilation, heat exchange
or active air conditioning without guessing from enclosure volume.

Can lithium and lead-acid batteries use the same cabinet
design?

No cabinet design should be declared interchangeable between lithium-ion and lead-acid
batteries without a new electrical, thermal, ventilation, material and safety review. The
external dimensions may fit while the charging controls, emissions, monitoring, fault
behavior and emergency response remain incompatible.

For industrial lithium batteries, IEC 62619:2022 includes telecom and other stationary
applications in its scope and specifies safety requirements and tests for secondary
lithium cells and batteries. Compliance evidence for a battery product does not certify
the populated cabinet, its wiring, cooling, monitoring, installation or fire-safety interface.

Design topic Lithium-ion review Lead-acid review

Control dependency BMS sensing, limits, contactors, Charger compensation, string
communications and fail-state monitoring and low-voltage
behavior protection appropriate to the

battery type

Ventilation purpose Normal heat control plus project- Heat control plus hydrogen and
specific abnormal-event gas and  other emission assessment under
pressure strategy applicable operating states

Material exposure Event products, elevated Electrolyte, corrosion, spill or
temperature and electrical leakage controls according to
propagation path construction

Isolation response Cell/module alarm escalation, String isolation, charger response
charge/discharge limits and and ventilation or gas-alarm
contactor/protection coordination coordination where required

Service evidence Firmware/configuration control, Connection condition, float/charge
module identity and diagnostic records and battery-specific
records inspection data

A mixed-fleet operator may standardize the external cabinet footprint, door hardware or
site foundation while keeping chemistry-specific internal kits and controls. That
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approach still needs clear configuration control so a lithium module, VRLA string, charger
profile or alarm map cannot be installed under the wrong cabinet revision.

Turn safety functions into cause-and-response records

A sensor list is not a safety strategy. For each credible abnormal condition, document
the initiating evidence, local protective action, upstream source response, remote alarm,
reset rule and human verification required before return to service.

Condition Evidence sources Possible response layers Proof required
to engineer
High module Battery sensors, cabinet Charge/discharge Alarm injection or
temperature sensors and rate-of- derating, thermal-control controlled simulation
change logic where command, isolation and  with timestamped
supported escalation outputs
Cell voltage outside Minimum/maximum cell Charge or discharge BMS cause-and-effect
limits data, pack voltage and limit, contactor record using approved
current direction command, latched alarm thresholds
and service block
DC branch fault Protection operation, Branch interruption, Protection study plus
current data and branch  common-bus safe functional
status discrimination and verification
remote fault identity
Cooling or ventilation Fan/compressor status,  Alarm, operating derate, Failure-mode test at
failure temperature trend, source restriction and defined load and ambient
airflow or pressure controlled shutdown assumptions
evidence as applicable
BMS communication loss Heartbeat timeout, Defined fallback limits, Disconnected-link test
gateway status and local alarm, remote-control without substituting stale
controller data quality restriction and recovery values
sequence
Door, water or smoke Project-selected cabinet Access alarm, source Input-to-action matrix
event and safety sensors isolation, site escalation reviewed against local
and emergency code and operator
procedure practice

The word “fire protection” requires special discipline. A smoke detector, extinguisher,
vent, aerosol unit or cabinet material cannot be presented as a complete solution
without a hazard assessment, chemistry data, propagation strategy, site arrangement
and applicable code review. The cabinet must also avoid directing an abnormal
discharge toward an occupied working position, critical escape route or equipment that
must remain available.

Four cabinet arrangements cover different boundaries

Choose an arrangement after the module population, service model and environmental
boundary are known. The labels below describe integration patterns, not fixed Huijue
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model ratings.
Battery-only cabinet

Concentrates battery modules, protection, monitoring and thermal functions in one
service domain while the rectifier or power cabinet remains separate.

Divided integrated cabinet

Uses physical compartments or coordinated zones so batteries and power or ICT
equipment can share a platform without sharing every thermal, access or fault
boundary.

Expandable multi-bay system

Adds strings or functions in adjoining bays while preserving bus ratings, isolation, cable
symmetry, monitoring identity and an approved expansion sequence.

Assembled large-format enclosure

Provides additional equipment and service volume where transport access, field
assembly, structural joining, environmental sealing and installation quality can be
controlled.

Huijue’s supplied outdoor-cabinet documents illustrate wall/pole-supported, floor-
standing and assembled families with configurable rack space, battery shelves or zones,
cable entry, bonding, thermal equipment, distribution and monitoring options. They
demonstrate a platform approach; they do not justify applying one enclosure rating,
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material thickness, cooling capacity, voltage or battery population to every project.

The design is not complete until five drawings agree

A battery cabinet should leave engineering with a compact, cross-referenced drawing
pack. Each document should carry the same project, cabinet and battery revision.

1. General arrangement and service view: module positions, doors, clearances,
replacement envelopes, thermal equipment, field cable entries and site
obstacles.

2. Structural load schedule: module and equipment masses, shelf and base
reactions, centre of gravity, anchors, lifting conditions and populated transport
limits.

3. DC single-line and protection schedule: strings, busbars, cables, isolation,
protective-device ratings, measurement points, polarity, earth/bonding interface
and connected voltage window.

4. Thermal and environmental control diagram: design states, heat inputs,
airflow or heat-transfer path, sensor locations, setpoints, condensation controls
and failure mode.

5. 1/0 and cause-and-effect matrix: battery and cabinet data, thresholds,
delays, actions, alarm priority, communications, fallback state, reset authority
and test method.

Factory acceptance then follows the drawings instead of a generic inspection list. Load
the structure to the agreed condition, inspect and torque the DC path, verify protection
and isolation interfaces safely, exercise alarm inputs, interrupt communications,
challenge thermal-control failures and confirm that recorded device identities match the
handover pack. Site acceptance adds foundation, field cabling, earthing, working
clearance, ambient boundary and end-to-end remote alarm checks.

Project boundary. This guide does not prescribe one chemistry, voltage, ingress
rating, rack size, cooling method, fire system, protective-device setting or cabinet
arrangement. Final design requires the selected battery data, site load and autonomy
model, environmental conditions, local codes, operator rules, transport limits and an
approved hazard assessment.

How should a telecom battery cabinet be selected?

Select the cabinet only after the site duty and battery system are defined, then test
candidate arrangements against mass, DC protection, thermal limits, service work and
safety response. The correct telecom battery enclosure is the one whose populated
configuration can be supported by one coherent evidence pack.
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1. Freeze the critical load profile, required backup sequence and recovery duty; use
the dedicated telecom battery backup-time calculation for capacity inputs.

2. Select the battery family and operating envelope through the telecom lithium-
battery engineering guide or the applicable chemistry evidence.

3. Define modules, strings, installed mass, voltage/current range, prospective fault
basis, BMS hierarchy and replacement unit.

4. Choose the cabinet arrangement and environmental boundary without repeating
the broader outdoor telecom cabinet selection decision.

5. Complete the five maps, five drawings, hazard review and FAT/SAT evidence
before releasing the populated design.

Turn the battery schedule into a cabinet configuration

Provide the battery module data, string arrangement, load and autonomy target, site
environment, available footprint, service constraints, required alarms and destination
requirements. Huijue can map those inputs to a reviewable cabinet boundary and
configurable equipment scope.

Send battery cabinet inputs

Engineering sources reviewed

e |[EC 62619:2022, safety requirements for industrial secondary lithium cells and
batteries, including telecom stationary applications.

e |[EEE/ASHRAE 1635-2022 and the active revision programme, ventilation and
thermal management of stationary batteries.

e ETSITS 103 553-2 V1.1.1, stationary battery technologies and telecom
implementation examples.

e Huijue wall/pole, floor-standing and assembled outdoor integrated-cabinet
specifications and configuration records supplied for editorial engineering review.

Related engineering resources

Integrated Telecom Energy Cabinet Guide
Outdoor Telecom Cabinet RFQ Checklist
Lithium Batteries for Telecom Sites
Telecom Energy Products and Services
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Contact Us

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