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Abstract - This paper presents a comprehensive, step-
by-step methodology for electrical power system design
using AutoCAD Electrical. It documents a complete
engineering workflow, beginning with an introduction to
2D CAD fundamentals and electrical design principles,
then progressing through the creation of critical design
documents such as electrical plans, wiring diagrams, and
ultimately, an intelligent single-line diagram (SLD). The
study provides detailed guidance on creating and
managing custom symbol blocks, designing panel
layouts, and preparing for the transition to 3D
modeling of key components like
transformers and generators. The goal is to provide

parametric

electrical engineering students with a unified, practical
framework, demonstrating how each phase of design
integrates to produce a professional, coordinated set of
electrical documentation.
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1.INTRODUCTION

The increasing adoption of Industry 4.0 technologies,
digital engineering workflows, and intelligent design
environments has transformed the way -electrical
systems are developed and maintained. Modern
electrical engineering projects require a systematic and
layered approach to documentation. Before any physical
system is installed, its entire logic, physical arrangement,
and power distribution must be captured in a set of
precise, coordinated drawings. This design process
typically  follows a from

hierarchy simple

representations to highly detailed schematics, including
layout plans, wiring diagrams, and single-line diagrams
(SLDs) that map the entire power flow from source to
load.

AutoCAD Electrical is the industry-standard tool for this
workflow, providing intelligent features tailored for
electrical design. This paper outlines a complete process
from fundamental 2D CAD concepts up to the finalized
single-line diagram, serving as a guide for students and
preparing for the next phase: 3D modeling.

1. The primary objectives are:

To establish foundational understanding of 2D
CAD environment setup and basic drawing
commands for electrical work.

To explain principles of electrical wiring design
and creation of electrical floor plans.

To differentiate between wiring diagrams and
schematic diagrams and demonstrate their
creation.

To document a rigorous methodology for
creating intelligent, standards-compliant single-
line diagrams.

To outline preparatory steps for panel layout
design and transition to 3D parametric modeling.

2. METHODOLOGY

The methodology follows a sequential workflow
for electrical power system design using
AutoCAD Electrical.

Step 1 — Foundational Setup: Configure a new
project using a template (.dwt) to standardize

ISSN (0) 3107-6696

© 2026, JOIREM  |www.joirem.com| Page 1



LS =\
\Oﬁoé- {
4 N N
7 N \‘
N 0iEv N
4 V=
M, o=

Journal Publication of International Research for Engineering and Management (JOIREM)
Volume: 04 Issue: 6 | June-2026
ISSN (0) 3107-6696

settings. Establish layers for power wiring,
lighting, control signals, annotation, and title

blocks. Master basic 2D commands (LINE, CIRCLE,
TRIM, EXTEND, etc.).

Step 2 — Electrical Plan Creation: Import an
architectural base plan as an underlay. Insert standard
symbols (lights, switches, receptacles, panels) using
blocks. Draw cable trays or conduit routes. Connect
symbols to panels with wiring lines. Annotate with panel
names, circuit numbers, and mounting heights.

Step 3 — Schematic and Wiring Diagram
Development: Use AutoCAD Electrical's Insert
Component command to place intelligent symbols. Draw
wires with specialized wire tools (automatic connection
points, layer control). Leverage automation (auto-
tagging, parent/child cross-referencing). Distinguish
between wiring diagrams (physical connections) and
schematic diagrams (functional logic).

Step 4 — Single-Line Diagram (SLD) Creation: Start
with a pre-configured template. Drag and drop
intelligent symbols from the built-in library. Apply auto-
tagging and attribute propagation. Use specialized wire
connection tools. Generate automatic cross-references.
Manage revisions globally via the Project Manager.

Figure 1: Single Line Diagram For Forward -
Reverse Motor
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Step 5 — Panel Layout Design: Create 2D footprint
representations of components (physical size, mounting
holes). Maintain bi-directional links between schematic
and panel drawings. Automatically scale footprints using
a panel configuration lookup file. Use Symbol Builder
inside the Block Editor to add attributes (MFG, CAT,
etc.) for custom blocks.

Figure 2: Forward- Reverse Motor Starter
Panel/Schematic Layout Developed in AutoCAD
Electrical
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3. MODELING AND ANALYSIS

The proposed 3D parametric modeling of the
transformer and generator is presented as future work.

For the transformer:

o Core and windings: primitive box and cylinder
construction for the magnetic core, with
extrusion operations for winding representation.

e Tank enclosure: shell modeling using box
primitives with fillet operations for edge
rounding.

e Radiator banks: array operations to generate
multiple cooling fins or tubes.

e Bushings: cone and cylinder combinations for
HV and LV terminals.

e Accessories: OLTC mechanism, oil conservator
tank, pressure relief devices.

For the generator:

e Stator frame: torus or extruded ring geometry
with cooling rib arrays.

e Rotor assembly: cylinder with slot extrusions
for field winding representation.

e Exciter: smaller cylinder attached to rotor shaft.

e Terminal box: box primitive with lid and cable
entry details.

e Cooling system: fan assemblies and ductwork.
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The integration strategy prior to 3D modeling includes
data extraction (BOM from SLD), footprint generation
from catalog data, bidirectional linking, and 3D
primitive construction according to real dimensions.

4. RESULTS AND DISCUSSION

The implemented AutoCAD Electrical methodology was
compared against manual CAD approaches across five
key tasks.

These improvements align with Autodesk productivity
studies showing 80-95% overall efficiency gains for
electrical design tasks when using the specialized
Electrical toolset compared to basic AutoCAD.

The discussion highlights that the layered methodology
— from foundational 2D setup, electrical plans,
schematic development, single-line diagrams, panel

layouts, to preparation for 3D modeling — enables
students and professionals to produce coordinated,
professional electrical documentation ready for

manufacturing, installation, and future 3D visualization.
The forward-reverse motor starter case study
successfully demonstrated industry-standard practices
and automated documentation techniques, confirming
that the proposed workflow enhances engineering
productivity, design accuracy, and maintainability.

5. CONCLUSION

This paper has outlined a complete, systematic
workflow for an electrical engineering design project
using AutoCAD Electrical. The process starts with a
solid understanding of 2D CAD fundamentals and core
electrical principles. From there, an electrical plan is
created, followed by detailed wiring and schematic
drawings. The single-line diagram is then produced as
the project's key document, using automation to improve
speed and quality. As a final step before 3D modeling,
the panel layout is designed, ensuring a cohesive design
from the individual component to the system as a whole.
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