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High and Low Voltage Complete
Equipment Wiring Number Identification

Bushing

Overview
In our example, we can see from the nameplate that the high-voltage bushings are
on ANSI side 2 (left) and the low-voltage bushings are on ANSI side 4 (right).

Key Takeaways
High-voltage (HV) and low-voltage (LV) transformer wiring uses standardized
bushings and lead identification, with unique equipment numbering for safe and
organized electrical connections. Transformer Lead IdentificationANSI standards
define lead markings for transformer windings to prevent connection errors. High-
voltage windings are marked with H (e.g., H1, H2), and low-voltage windings are
marked with X (e.g., X1, X2).

If a transformer has multiple windings, subsequent leads are numbered sequentially
(H3, H4, X3, X4). The H winding always corresponds to the high-voltage side, and the
X winding corresponds to the low-voltage side, regardless of whether the winding is
primary or secondary.

Bushing Types and Construction

Bushings provide insulation and safe termination for transformer leads. Key points
include: High-Voltage Bushings (HV): Designed to handle higher voltages, often oil-
filled or resin-insulated, with stress cones and grading spheres to manage electric
fields.
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Low-

Voltage Bushings (LV): Typically molded from glass-reinforced nylon or polyester
resin, supporting up to 600 V and 2,000 A. They provide spade terminals for internal
connections and threaded studs for external connections. Construction Features:
Bushings include a copper conductor core, multi-layer insulation (cable paper and
aluminum foil), porcelain or resin external insulation, and oil reservoirs to
accommodate thermal expansion.

Equipment Numbering and Identification

A standardized numbering system ensures each piece of electrical equipment and
circuit is uniquely identified. This system: Assigns a prime number for panelboards
and circuits. Supports computerized inventory, preventive maintenance, and
operational tracking.

Aligns with NFPA 70 (National Electrical Code) for circuit identification.

Wiring and Connection Practices

Connection Diagrams: Transformers include schematics showing how internal
windings connect to external bushings, including vector groups and tap connections.
Polarity and Turns Ratio: H windings have more turns than X windings due to higher
voltage. Most transformers are additive polarity, except certain substation or utility
transformers.

Inspection: Ensure bushings are free of cracks, properly grounded, and that grading
shields are intact to prevent flashover or insulation failure.

Summary

For safe and standardized transformer wiring: Follow ANSI/IEEE lead identification (H
for HV, X for LV). Use appropriate bushings for voltage and current ratings. Apply
unique equipment numbering for panels and circuits.

Verify connection diagrams, polarity, and insulation integrity before energizing. This
approach ensures reliable operation, safety, and compliance with electrical
standards.
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Guide to Substation Bushings | Maddox Transformer

In our example, we can see from the nameplate that the high-voltage bushings are
on ANSI side 2 (left) and the low-voltage bushings are on ANSI side 4 (right). The
phasing of the

Understanding Bushing Assemblies: Distinguishing Low and High

When lower voltage is required with moderate current demands, a standard low-
voltage bushing assembly may be sufficient. But for use in industrial applications with
higher voltages,

Electrical Numbering System (Standardised) – PAKTECHPOINT

PDF file

Circuit Numbering and Labeling for Electrical Equipment

This system establishes a unique identification number for each item, which avoids
confusion and permits computerized processing of inventory, preventive
maintenance, and operational data.

Circuit Numbering and Labeling for Electrical Equipment

Identify by the circuit number shown on the drawings with thermal-transfer labels.
Place the label on the plate cover if the device is wall-mounted; place on the device
enclosure if it is not.

Substation and HV installations – Wiring Labelling Guide

Many people familiar with HV protection schematics and wiring will be aware of the
different wire numbering on CTs but may not know why it is used or what guidelines
are followed for

High-voltage primary bushings installation instructions

Eaton''s Cooper PowerTM series high-voltage (primary) bushings are designed for
external mounting (and removal) on pad-mounted transformers, filled with
transformer oil, EnvirotempTM FR3TM fluid,

High Voltage Bushing Standards Overview | PDF

The standards help ensure bushings meet user needs and provide guidelines for
manufacturers. The document reviews standards from IEEE, EEMAC, IEC, and BSI,
comparing their scopes and

AC bushings pad-mounted LV bushings | Hitachi Energy
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Hitachi Energy offers both high-voltage and low-voltage bushings designed for use in
pad or surface-mounted transformers. The bushings insulate the current-carrying
conductor from the tank, allowing

Nexans Euromold Bushings | MV HV Switchgear Transformers

Nexans Euromold HV bushings are suitable for use in oil and air insulated high
voltage switchgear, transformers, motors and capacitors – this includes 11kV, 15kV,
24kV, 33kV and 66kV cable systems.

TESTING AND MAINTENANCE OF HIGH-VOLTAGE BUSHINGS

All high-voltage bushings should be inspected periodically to intervals of not over 3-5
years. The inspections should include power-factor tests for all bushings rated above
115 kV.

Electrical Bushings Explained

Introduction Electrical bushings are essential components for a wide range of
electrical equipment such as power transformers, shunt reactors, circuit breakers,
and capacitors. These seemingly simple

Bushing Installation Manual: COTA & COBA, IEEE/ANSI Standard

Installation manual for COTA & COBA bushings (IEEE/ANSI standard) used in
transformers and OCB replacements. Includes installation, maintenance, and storage
guidelines.

Transformer OEM equipment | bushings | switches | Eaton

Transformer OEM equipment Eaton offers a complete range of Cooper Power series
primary medium-voltage bushings for liquid-filled distribution transformers and
switchgear, as well as multiple switches

Microsoft Word

Identify the incoming breakers or switches on high voltage switchgear and fused
switch lineups with the utility or University substation source circuit identification
number and location. A schedule or

High Voltage Bushing Standards Overview | PDF

High Voltage Bushing Standards Overview This document provides an overview of
major apparatus bushing standards used throughout the utility industry. It discusses
the key factors addressed in the

Bushing (electrical)

The use of resin-insulated (polymer, polymeric, composite) bushings for high-voltage
applications is common, although most high-voltage bushings are usually made
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1.2 kV class secondary bushing installation instructions

Is thoroughly familiar with these instructions. Is trained in industry-accepted high and
low-voltage safe operating practices and procedures. Is trained and authorized to
energize, de-energize, clear, and

Learn How to Interpret Transformer Nameplate Information

Here we''ll discuss transformer nameplate, precisely power and distribution
transformers and information that their nameplates carry.

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://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

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