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DEPARTMENT OF ELECTRICAL ENGINEERING
VISION
To develop the Department into a “Centre of Excellence” with a perspective to provide quality education and skill-based training with state-of-the-art technologies to the students, thereby enabling them to become achievers and contributors to the industry, society and nation together with a sense of commitment to the profession.
MISSION
M1: 	To impart quality education in tune with emerging technological developments in the field of Electrical and Electronics Engineering.
M2:  	To provide practical hands-on-training with a view to understand the theoretical concepts and latest technological developments.
M3:    To produce employable and self-employable graduates.
M4:   To nurture the personality traits among the students in different dimensions emphasizing the ethical values and to address the diversified societal needs of the Nation 
M5:	To create futuristic ambience with the state-of-the-art facilities for pursuing research.

PROGRAM EDUCATIONAL OBJECTIVES
PEO1: Envisage a solid foundation in Basic Sciences, Electrical and Electronics Engineering for a successful career and Life-long Learning in the fields of having Societal Implications.
PEO2: Design and implement effective solutions for complex Electrical and Electronics Engineering problems using modern tools and techniques.
PEO3: Establish Professionalism, Good Communication skills and ethical attitude in multi-disciplinary team work.
PEO4:   Apply creative thinking and critical reasoning skills in collaborative research.
      PEO5: Contribute to the economical growth of the country by creating job opportunities through entrepreneurship.
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05CP706 Electrical Estimation and CADD Lab


Course Objectives:

· To provide the students simple hands-on-experience in the basic aspects of electrical
             engineering diagrams using CADD.
· Exercises in estimating the materials and cost of materials required for pump room,
             industry and house wiring.
· To use of CADD tools, vice, line, poly line, circle, ellipse, arc, break, text, hatch, etc –
             Simple drawing exercises relevant to electrical engineering.

List of Experiments

1. Pump Room  Layout
2. Industrial Wiring Layout
3. Residential Wiring Layout
4. Substation Layout
5. Symbols
6. Earthing
7. Overhead Line Insulator (Suspension type)
8. Sf6 Circuit Breaker

Course Outcomes:
 
At the end of this course, students will demonstrate the ability to 

· Understand basic tools of CADD.
·  Estimate of the materials required. 
· Draw various electrical components. 
· Acquire the designing of wiring system. 
· Understand the design of lighting schemes.




Pump Room Layout

EXPT.NO: 1
DATE : 
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			Industrial Layout
EXPT.NO: 2
DATE :                   
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Residential Layout
EXPT.NO: 3
DATE :
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Sub-Station Layout
EXPT.NO:.4
DATE:
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Expt. No: 5 Date:

Symbols


Aim:
To draw various electrical symbols using AUTOCAD Package









Result:
Thus various electrical symbols were drawn using AUTOCAD Package.






Expt. No: 6 Date:

Earthing


Aim:
To study the various types of Earthing and to obtain the technical details of the earthing
and draw the well labeled diagram

Introduction:

Earthing or grounding means connecting the electrical equipment to the general mass of the earth, by wire of negligible resistance. Earthing should generally be carried out in  accordance with requirements of Indian Electricity Rules 1956 and the relevant regulations ofthe concerned electricity supply authority. IE Rule numbers 32, 51, 61, 62, 67, 69, 88(2) and 90 are particularlyapplicable.
Reason for Earthing:

The basic reason for earthing is to prevent or minimize the risk of shock to human being. The reason of having a properly earthed metal part in an electrical installation is to provide a low resistance discharge path for earth leakage current which would otherwise injurious or fatal to a person or animals touching the metal parts.
General:

All parts of an apparatus other than the live parts shall be at earth potential, for this earthing purpose, earth electrodes are used. These earth electrodes shall be provided at generating stations, substations and consumer premises.
A number of earth electrodes in parallel is necessary to bring down the earth resistance to an acceptable low value such that the system protective devices like earth fault relays and fuse operate in case of faults.
There are two types of earthing in use

i) Plate Earthing
ii) Pipe Earthing

PLATE EARTHING:

Plate electrodes, when made of galvanize iron or steel shall not be less than 6.3 mm in thickness. Plate electrode of copper shall not be less than 3.15mm in thickness. Plate electrode shall be of a size at least 60cm x 60 cm. Plate electrode shall be buried such that the top edge is at least a depth not less than 15.mm from the surface of the ground. If necessary, plate electrode should have a GI water pipe buried vertically and adjacent to the electrode. The plate is embedded in an alternate layer of coke and salt for a minimum thickness of about15cm.

[image: ]
Note:

Use of Plate electrode is recommended only where the current carrying capacity is the prime consideration. For example in generating substation and station

PIPE EARTHING:

Pipe earthing shall be made of pipe having a clean surface not covered by paint, enamel or other poorly conducting material. Having a clean surface not covered by paint, enamel or other poorly conducting material pipe electrode shall not be smaller than 38mm internal diameter if made of galvanized iron or steel. Electrode shall be embedded in earth below their permanent moisture level. The length of the electrode shall not be less than 2.5m. The pipe shall be of one piece. The pipe at the bottom should be surrounded by alternate layers of charcoal and salt for a distance about 15cm around theearth.
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Result:

The various types of earthing have been studied and also the diagram are drawn using AUTOCAD Package.

Overhead Line Insulator (Suspension Type)

Expt. No: 7 Date:


AIM:

Study properties of suspension type overhead line insulator and draw the well labeled diagram using AUTOCAD package.

Introduction:

The overhead line conductor should be supported on the poles or towers in such a way that currents from conductor do not flow to earth through supports i.e., Line conductor must be properly insulated from supports. This is achieved by securing line conductor to supports with the help of insulator. The insulator provides necessary insulation between line conductor and supports and thus prevents any leakage current from conductor toearth
Desirable Properties:

i) High mechanical strength
ii) High electrical resistance
iii) High relative permeability
iv) High ratio of puncture strength to flashover
v) The insulator material should be non-porous free from impurities andcracks

Types of Insulators:

i) Pin type
ii) Suspension type
iii) Strain type
iv) Shackle type


The cost of a pin insulator increases very rapidly with increase in line voltage therefore suspension insulator are used for line above 33kv. They are also known as disc insulator or string insulator.
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Figure - String of SuspensionTypeInsulator	Figure - SuspensionInsulator
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Figure - Suspension Insulator String with Arcing Horns

They consist of a number of porcelain disc connected in series by metal link in the form of a string. The conductor is suspended at the bottom end of the string while the other end of the string is secured to the cross arm of the tower.
Each unit is designed for low voltage say 11kv. The number of discs depends upon the working voltage and the atmospheric condition. The usual diameters of discs are 255mm to 280mm.
Each disc consists of a single shade of porcelain grooved on line under surface to increase the distance. The upper surface of each disc is inclined at a suitable angle to the horizontal in order to ensure free drainage ofwater.
Each disc is provided with a metal cap at the top. The cap is recessed so as to take the pin of another unit and thus a string of any required number of units can be built up.
The most commonly used disc is the cemented cap type as shown in figure. The conductor is suspended below the point of support by means of the insulator. The string is flexible and almostvertical.
Each disc is designed for a low voltage and the required insulator is achieved by using suitable number of discs. In the event of failure of one disc, only that disc needs replacement.
Since the disc is suspended flexibly, the mechanical stresses are reduced.

Arcing horns are projecting conductors used to protect insulators or switch hardware on high voltage electric power transmission systems from damage during flashover. Over voltages on transmission lines, due to atmospheric electricity, lightning strikes, or electrical faults, can cause arcs across insulators (flashovers) that can damage them.
Alternately, atmospheric conditions or transients that occur during switching can causean arc to form in the breaking path of a switch during its operation. Arcing horns provide a path for flashover to occur that bypasses the surface of the protecteddevice.
Horns are normally paired on either side of an insulator, one connected to the high voltage part and the other to ground, or at the breaking point of a switch contact. They are frequently to be seen on insulator strings on overhead lines, or protecting transformerbushings.
The horns can take various forms, such as simple cylindrical rods, circular guard rings, or contoured curves, sometimes known as 'stirrups'.
Result:

Thus overhead line insulators and its technical details were studied and drawn using AUTOCAD package.

SF6 Circuit Breaker

Expt. No: 8 Date:


AIM:

Study the construction and working of SF6 circuit breaker and draw its diagram using AUTOCAD package.

Introduction:

In the oil circuit breakers, air circuit breakers and low oil circuit breakers, arc extinction take place slowly after the moment of contact separation. Hence, the arc is usually extinguished after a few half cycles of current have passed zero.
Quick arc extinction requires a high dielectric strength of the arc path and its fast recovery after current zero instant. In the case of H.V. circuit breakers, it is essential. SF6 circuit breakers and vacuum circuit breakers have batter properties in this regard as compared to other circuitbreakers.
Therefore, nowadays SF6 circuit breaker and the vacuum circuit breaker are preferred in
systems over other conventional circuit breakers. The oil circuit breakers, air circuit breakers
and low oil circuit breakers are becoming outdated now. In SF6  circuit  breaker, sulphur
hexafluoride gas is used as the arc quenching medium. This is an electronegative gas and has a
strong tendency to absorb freeelectron.
The contacts of the breaker are opened in a high pressure flow of SF6 gas. An arc is struck between the contacts. But the conducting free electrons in the arc are capture by the SF6 gas and relatively immobile negative ions are formed.
As a result of this less of free electron insulation strength of the arc is quickly built up.
This help to extinguish the arc

SF6 Circuit Breaker Construction & Working

We can divide an SF6 circuit breaker into two units, namely:

· Interrupterunit
· The gassystem
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· Interrupter Unit: This unit consists of moving contacts and fixed contacts in a chamber filled with SF6. The fixed contact is hollow cylindrical contact comprising an arcing horn.
· When moving contact is withdrawn from fixed contact an arc is struck between contacts. The SF6 gas is blown axially along the arc by the gas system of the breaker. The gas is made to flow from a high-pressure zone to a low-pressure zone through a nozzle.
· The nozzle is located such that the gas flows axially over the arc length. The heat is removed from the arc by axial convection and radial dissipation. This reduces the arc diameter, and the arc is extinguished at current zeroinstant.
· The Gas System: A closed-circuit gas system is used in the SF6 circuit breaker. SF6 is a costly gas. Therefore, it is renovated and recycled after each operation of the breaker. The necessary auxiliary system is made for such purpose. The gas is stored in ahigh-

pressure chamber at 16 atmospheres whereas the gas pressure at the low side is 3 atmospheres.
· The breaker also has an alarm system. The alarm system gives a warning if the gas pressure drops below a certain value and safety system immobilize the breaker if gas pressure reaches up to a danger limit. Because at low pressure, the dielectric strength of SF6 gas is reduced, this decreases its arc quenchingability.
· Sealing is done very carefully to prevent gas leakages at joints. A heater is provided in the high-pressure chamber to avoid the liquefaction of gas at low temperature, which maintains its temperature at200C.
Why SF6 gas is used?
We use SF6 gas in circuit breakers due to its unique electrical and chemical properties. These are as under:
1. It is a chemically stable and inert gas and does not react with materials used in SF6 circuit breaker construction. The life of metallic parts, contacts is longer is SF6gas.
2. 	The dielectric strength of SF6 gas is 2.35 times that of air and less than that of dielectric oil at atmospheric pressure. By increasing the pressure, its dielectric strength can be made more than that of dielectric oil. Therefore, by using the SF6 gas at high pressure, size of the SF6 circuit breaker can bereduced.
3. The ability of an atom to attract and hold electrons is known as its electro negativity. The SF6 gas is highly electronegative. Due to which SF6 gas quickly absorbs free electrons form an arc and forms negative ions.
4. These negative ions are relatively heavier and immobile as compared to free electrons. Therefore, these are ineffective as a charge carrier. So, ionized SF6 gas has high dielectric strength as unionized gases of the same density.
5. Therefore, the SF6 gas not only posses a good dielectric strength but regains its dielectric strength rapidly after final current zero due to its electro negativity and low time constant. Time constant is the time between current zero and the instant when the conductance of contact spaces attains zero value.
6. However, moisture decreases properties of SF6 gasremarkably.
Advantages of SF6 Circuit Breakers

SF6 circuit breakers have the following advantages:

· Outstanding insulating, arc extinguishing, and chemical properties of SF6 gas is an additional benefit of SF6

· This gas and its decomposed products are non-inflammable, i.e. there is no risk of fire orexplosion.
· Electrical clearances are very much reduced due to the high dielectric strength ofSF6
· Short arcing time and excellent arc quenching properties of SF6 gas reduce the wear and tear of contacts.
· Due to its sealed construction, its performance is not affected by atmospheric conditions.
· SF6 circuit breakers are used in H.V. systems from 72 to 550 kV for interrupting fault current of 20 to 63 kA at the rated current of 1200 – 12000A.
Problems with SF6 Circuit Breaker
· Gas sealingproblems.
· Ingress of moisture in the circuit breaker is veryharmful.
· Special facilities are required to maintain the quality of gas and itstransportation.
· Poor quality of gas affects performance and hence reliability of the SF6 circuitbreaker.


Result:

Thus the construction and working of SF6 circuit breaker has been studied and drawn
using AUTOCAD package.
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Estimation of Cost

S.no ’tﬁ_;;cciﬁc.;uion Quantity Rate | Total cost
Required .
1. [PVC %" 1lm 8 | 88.00
2. | Flexible pipe 2™ 2.5m 7 17.50
(3 [PVC bends. S | 35 | 2250
4 [PVCwire(1I0mm®) | 116 e 1044.00
S. | Earth wire 22 6 132.00
6. | Teak wood switch 2 45 90.00
boards
7. | Complete earthing 1 | 120 120.00
8. | Main switch (500v, 1 1850 1850.00
60A) :
9. | Motor switch (400v, I—_x 840 840.00
35A)
10 | Starter / Delta starter 1 | 5700 5700.00
11. | Switch (SA) 1 18 18.00
12. | Bulb holder 1 20 20.00
13. | Bulb 1 28 28.00
14. | Clips . 20 . 1.50 30.00
15. [ Screws 1box 52 52.00
16. | Fuse carrier 3 85 255.00 B
17. | Labour charges’ 1800 | 1800.00
18. | Civil engineering I 2100 | 2100.00
works
19. | Shock treatment chart 1 12_“ 12.00
20. | Chips for fixing earth 20 1.5 30.00
| coil
21. | Induction motor 1 18500 | 18500.00
Total | 32749.00

6550.00

39299.00

" Total = Rs. 40000

Contingencies 20%

Result
The quantity of material required and cost of wiring required for
installation of a pump house is estimated
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