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Low-voltage complete equipment
manufacturing and assembly process

Overview
Learn what low voltage electrical installations are, how to assemble and maintain
them, and their role in industrial automation.

Key Takeaways
The production and assembly of low-voltage equipment involves design, component
selection, wiring harness fabrication, enclosure assembly, internal connections, and
rigorous testing to ensure safety and compliance with IEC 61439 standards.

Design and Planning

The process begins with system design, defining the required functionality, rated
voltage (≤1000V AC or ≤1500V DC), and integration with the plant. Engineers select
components such as circuit breakers, busbars, conductors, and protection devices
based on load requirements and safety standards. Detailed schematics and wiring
diagrams are prepared to guide assembly and ensure compliance with IEC 61439-1
and IEC 61439-2 standards.

Component Preparation

All electrical components, including switches, relays, sensors, and terminals, are
inspected for quality. Mechanical parts like enclosures and mounting frames are
prepared to provide structural support and protection. Wiring harnesses are
manufactured to precise specifications, ensuring correct lengths, insulation, and
labeling for easy installation.
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Assembly of Enclosures

The enclosure serves as the mechanical support and protective housing for all
internal components. Inside the enclosure, busbars, terminals, and mounting plates
are installed. Components are positioned according to the design layout, ensuring
accessibility and proper spacing for heat dissipation and maintenance.

Wiring and Internal Connections

Internal wiring is performed using pre-fabricated wiring harnesses or manual cabling.
Connections are made to incoming and outgoing terminals, ensuring secure and low-
resistance contacts. Proper routing minimizes electromagnetic interference (EMI) and
reduces the risk of short circuits.

Insulation and protective covers are applied to exposed connections to meet safety
and IP rating requirements.

Integration and Functional Assembly

Once wiring is complete, the assembly is integrated with control systems, sensors,
and monitoring devices. For complex systems, modules may include battery packs,
PDUs, or automation interfaces, which are carefully connected and secured.
Mechanical and electrical integration is verified to ensure stability and operational
reliability.

Testing and Quality Assurance

Each assembly undergoes rigorous testing, including continuity checks, insulation
resistance tests, functional verification, and load testing. Compliance with IEC 61439
ensures that the assembly meets safety, performance, and durability standards. Any
defects are corrected before final delivery.

Final Steps

After testing, the assembly is labeled, documented, and prepared for shipment or
installation. Maintenance instructions and safety guidelines are provided to ensure
long-term reliability. Proper assembly and maintenance reduce operational failures,
extend equipment lifespan, and optimize plant productivity.

This structured approach ensures that low-voltage equipment is safe, reliable, and
fully compliant, ready for integration into industrial, commercial, or residential
electrical systems.

© 2026 CJC FIBRE CONSULTANTS - All rights reserved



Page 3/5

Article Content

Low Voltage Electrical Installations: A Practical Guide

Learn what low voltage electrical installations are, how to assemble and maintain
them, and their role in industrial automation.

A Comprehensive Guide to Low and Medium Voltage Switchgear ...

The manufacturing process of low and medium voltage switchgear involves a
systematic approach that ensures high-quality products meet rigorous industry
standards.

Technical Application Papers No.11 Guidelines to the construction

The Standard still accepts that some phases of the fitting of assemblies are carried
out not at the manufacturer''s laboratory or workshop (on site or machine board), pro-
vided that the instructions of

Guidelines to the construction of a low-voltage assembly

These Standards apply to all the low-voltage switchgear and controlgear assemblies
(for which the rated voltage does not exceed 1000 V in case of a.c. or 1500 V in case
of d.c.). Throughout

GAMBICA guide to BS EN 61439 Edition 2

The guide seeks to highlight the most relevant areas of the standard and to give the
purchaser confidence in the safety and reliability of the equipment. In addition, it
explains commonly used

Low Voltage Switchgear and Controlgear Technical Document

The present technical manual is intended as an aid in project design and the
application of low-voltage switchgear and controlgear in switchgear assemblies and
machine control.

IEC 61439 Low Voltage Switchgear Design: Complete 2026 Guide

Master IEC 61439 low voltage switchgear design. Learn temperature limits, short-
circuit verification, and separation forms in this guide for engineers.

Battery Module and Pack Assembly Guide

The document discusses the assembly processes for battery modules and packs,
providing a comprehensive overview of the necessary technologies and innovations
in the field.

Battery Module: Manufacturing, Assembly and Test Process Flow.
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In the Previous article, we saw the first three parts of the Battery Pack Manufacturing
process: Electrode Manufacturing, Cell Assembly, Cell Finishing. Article Link

Electrical installation handbook Protection, control and ...

The Low Voltage Directive refers to any electrical equipment designed for use at a
rated voltage from 50 to 1000 V for alternating current and from 75 to 1500 V for
direct current.

DigiKey | Electronic Parts and Components – Fast

DigiKey is your go-to source for millions of electronic components, many in-stock
quantities, fast shipping, and expert support. From design to production, we get

MarketsandMarkets

Revenue Impact Firm - MarketsandMarkets offers market research reports and
quantified B2B research on 30000 high growth emerging opportunities to over 10000
clients worldwide. Get detailed insights

WORLD WIDE WEB JOURNAL Home

The process may take but once it finishes a file will be downloadable from your
browser. You may continue to browse the DL while the export process is in progress.

Guidelines to the construction of a low-voltage assembly

In an assembly the following parts can be distinguished: a case, called enclosure by
the Standards, (it has the function of support and mechanical protection of the
housed components), and

Guidelines To The Construction of A Low-Voltage Assembly ...

6 Guidelines to the construction of a low-voltage assembly complying with the
Standards IEC 61439 Part 1 and Part 2 The assembly manufacturer shall be
responsible for: - Terminals for external

Low Voltage Directive Compliance: Complete Guide | QIMA

The Low Voltage Directive (LVD) impacts manufacturers, importers, and distributors
of a wide range of electrical equipment in the EU. Yet, many compliance managers
struggle to fully

Machine Assembly Methods for Complex OEM Equipment

Unlocking Success in Low- to Mid-Volume Machinery Production Machine assembly
requires more than fitting parts together. For OEMs building complex machinery,
equipment, and integrated systems, the

Low voltage switchgear | Products | ABB
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As the world''s largest low voltage switchgear OEM with domain expertise and local
support, ABB electrification solutions is truly your local partner.

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://cjcconsultants.co.za
Technical inquiry: https://cjcconsultants.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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