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Course Objectives

1. To discuss the terminology of DC and AC armature windings.

2. To discuss design and procedure to draw armature winding diagrams for DC and AC 

machines.

3. To discuss the substation equipment, their location in a substation and development of a 

layout for substation.

4. To discuss different sectional views of transformers, DC machine, its parts and 

alternator and its parts.

5. To explain development of sectional views of Transformers, DC machine and 

alternators using the design data, sketches.
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COURSE OUTCOMES

At the end of the course the student will be able to : 

(1)Develop armature winding diagram for DC and AC machines.   

(2)Develop a Single Line Diagram of Generating Stations and substation using 

the standard symbols.  

(3)Construct sectional views of core type and shell type transformers using the 

design data.   

(4)Construct sectional views of assembled DC and AC machine and their parts 

using the design data or the sketches. 
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Software used- AutoCAD
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• AutoCAD designer use software to create 2D and 3D drawings, 

which are widely used in the construction and manufacturing 

industries

• Organizations that employ AutoCAD designers range from 

construction firms to traditional manufacturing companies to firms 

operating in the energy industry

• A typical day of an AutoCAD designer may vary depending on 

project requirements.

•  Some typical tasks performed by these professionals include 

meeting with team members to discuss project needs, creating design 

drafts and reviewing them with relevant personnel, and updating 

designs based on team feedback. 

• They also use their knowledge of design to provide information and 

feedback to team members.

• Employers generally require at least an associate’s degree for 

AutoCAD designer positions, as well as demonstrated proficiency in 

computer aided design software and satisfactory performance in 

relevant curriculum

Why AutoCAD?
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• Scope of AutoCAD in India: In India maximum people use 

autocad for drafting 2d drawings, architecture, Civil , 

Electrical and Mechanical engineering drawings very few use 

it for 3D design and renderings.

•  If you are looking for drafting Job in India then focus on 2d 

drawings and drafting.

• AutoCAD is a premium software which can provide you tonnes 

of commands and flexibility when it comes to the art of 

developing drawings.

• In India, as a design engineer, you can have a lot of scope if 

you know AutoCAD along with any good 3D Modeling 

software.

Scope of AutoCAD
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Understanding Real Time Application of AUTOCAD
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PART – A

Module-1

1. Winding Diagrams

(a) Developed Winding Diagrams of D.C. Machines: Simplex Double Layer Lap and Wave Windings.

(b) Developed Winding Diagrams of A.C. Machines:

(c)Integral and Fractional Slot Double Layer Three Phase Lap and Wave Windings.

(d) Single Layer Windings – Un-Bifurcated 2 and 3 Tier Windings, Mush Windings, Bifurcated 3

Tier Windings..

L1 – Remembering, L2 – Understanding, L3 – Applying.

Module-2

Single Line Diagrams

Single Line Diagrams of Generating Stations and Substations Covering Incoming Circuits, Outgoing Circuits, Busbar 

Arrangements (Single, Sectionalised Single, Main and Transfer, Double Bus Double Breaker, Sectionalised Double Bus, One 

and a Half Circuit Breaker Arrangement, Ring Main),Power Transformers, Circuit Breakers, Isolators, Earthing Switches, 

Instrument Transformers, Surge or Lightning Arresters, Communication Devices (Power- Line Carrier) and Line Trap

L1 – Remembering, L2 – Understanding, L3 – Applying, L4 – Analysing.
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Module-1

Winding Diagrams
(a) Developed Winding Diagrams of D.C. Machines: Simplex Double 

Layer Lap and Wave Winding
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COIL : When one or more turns connected in series and its ends are connected to the adjacent commutator segments, (in lap 

winding) Then it is known as coil.

COIL GROUP: One or more single coils form a coil group.

WINDING : Number of coils arranged in coil group is said to be a winding.

POLE PITCH : Number of conductors per pole is known as pole pitch. If armature is having 24 conductors with 4 poles 

Then the pole pitch is 24/4=6.

FRONT PITCH : It is the distance covered by the front end connections in terms of conductors. It is represented by Yf.

BACK PITCH : It is the distance covered by the end connection in terms of conductors at the opposite side of the 

commutator. It is represented by Yb.

Terms used in armature winding :

CONDUCTOR: Conductor is nothing but an individual length of 

wire laying within the magnetic field.

TURN : Two conductors connected in a series forms a turn, due to 

which resultant induced e.m.f. doubles (considering full pitch coil)

D.C.ARMATURE WINDING :
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FULL PITCH WINDING: If coil pitch or winding pitch 

is equal to the pole pitch, then the winding is said to be 

full pitch winding.

CHORDED WINDING: In such winding, winding pitch 

is not equal to the pole pitch. If it is short then the 

winding is called as short chorded winding. In such 

winding less copper is required, hence copper loss will be 

less due to short end connections and harmonics become 

less.

SINGLE LAYER WINDING : It is that winding in 

which only one conductor or coil side is placed in each 

slot.

DOUBLE LAYER WINDING : In this winding two 

conductors or coil sides are placed in each slot.

Usually one side of coil lies in the upper half of one slot 

and other side lies in the lower half of some

other slot.
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LAP WINDING

• Here the successive coils over lap each other

• Used for low voltage and high current machines

• It is of 2 types- Simplex and Duplex
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WAVE WINDING 

• Connection always progresses in the same direction round the armature
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Numericals on Lap winding

1. Design and draw the developed single layer lap winding of DC armature with 24 conductors 

and 4 poles. Also show the direction current in the coils and the brush position
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Back side

Front side
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2. Draw the developed winding diagram and sequence diagram of 6 pole, 18 armature slots, double layer, full pitch lap 
wound DC generator. Indicate the direction of rotation of generator.
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3. Design and draw duplex winding diagram of DC machine with 32 
conductors and 4 poles, show the direction of rotation of motor
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