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Preface

The primary focus of any engineerinigboratory/fieldwork in the technical education system is to
develop the much needed industry relevant competeaoskills. With this in view, MSBTE embarked

on this innovative '’K' Schemecurricula for engineeringdiploma programmeswith outcomebased
education as the focus and accordingly, relatively large amount of time is allotted for the practical work
This dsplays the great importance of laboratory work making each teacher, instructor and student t
realize that every minute of the laboratory time need to be effectively utilized to develop these outcome:
rather than doing other mundane activities. Thereforehe successful implementation of this outceme
based curriculumevery practical has been designedstryve as dvehicle' to develop this industry
identified competency in every student. The practical skills are difficult to develop through "chalk an
duster" activity in the classroom situation. Accordingly, the K scheme laboratory manual developmen
team designed the practical tocus on the outcomes, rather than the traditional age old practice of
conductingpracticalto 'verify the theory" (whichmaybecome a byproduetiongthe way).

This laboratory manual is designed to help all stakeholders, especially the students, teachers al
instructors to develop in the student the-pe¢ermined outcomes. It is expected from each student that at
least aday in advance, they have to thoroughly read through the concerned practical procedure that the
will do the next day and understand the minimum theoretical background associated with the practica
Every practical in this manual begins by identifying tempetency,ndustry relevant skills, course
outcomes and practical outcomes which serve key focal point for doing the practical. The students wi
then become aware about the skills they will achieve through procedure shown there and necesse
precautiongo be taken, which will help them to apply in solving reairld problems in their professional
life.

This manual also provides guidelines to teachers and instruct@fetdively facilitate student
centered lab activities through each practical @gerby arranging and managing necessary resources in
order that the students follow the procedures and precautions systematically ensuring the achievement
outcomesn the students.

The basic aim of this course is that, the student must leaba#iie concepts, rules and laws of electric
and magnetic circuits and practical thereof. The basic concepts of electrical engineering in this course wi
be veryusefulfor understandinglectricalcircuits.

Although best possible care has been takenhexlc for errors (if any) in this laboratory manual,
perfectionmay eludeus as this is the first edition of this manual. Any errors and suggestionsor
improvementresolicitedandhighly welcome.
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Program Outcomes(POs)to be achievedthrough practical of this course

1 PO 1. Basic and Discipline specific knowledge: Apply knowledgeof basic mathematicssciences

andengineeringundamentalgndengineeringpecializatiorto solvetheengineeringproblems.

T PO 2. Problem analysis: Identify and analysewell-defined engineeringproblemsusing codified
standardmethods.

1 PO 3.Design/developmentof solutions: Design solutionsor well-defined technical problems and

assistwith the desigrof systemcomponent®r processefo meetspecifiedneeds.

1 PO 4. Engineering tools, Experimentation and Testing: Apply modernengineeringoolsand

appropriateechniqueo conductstandardestsandmeasurements.

1 PO 5. Engineering practices for society,sustainability and environment: Apply appropriate

technologyin contextof society,sustainabilityenvironmentand ethicapractices.

1 PO 6. Project ManagementUse engineering management principles individually, as a team member

or aleaderto manageprojectsandeffectivelycommunicate@boutwell-definedengineeringactivities.

T PO 7. Life-long learning: Ability to analyse individuaheeds and engage in updating in the context of

technologicathanges.
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List of Relevantexpectedpsychomotordomain skills

Thefollowing relevantexpectedpsychomotordomainskills of thecompetencyreexpectedo be
developedn studentby undertakinghe practical®f this laboratorymanual.

To drawandconnecthecircuitsasper givenguidelines.
Ability to handlethetoolsandmaterials.

Ability to selectandmeasureheelectricalquantitiesusingproperrangesof meters.

AN =

Ability to use tools rapidly, efficiently, effectively considering safety to perform work tasks on

regularbasis.

Maharashtr&tate Boaraf TechnicalEducation| 0 &aheme
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Practical-Courseoutcomematrix

COURSELEVEL LEARNING OUTCOMES (COS)

1. CO1i Follow safeworking practicesvhenundertakingelectricalwork.
2. CO2- Selectrelevantconductingelectromagnetiandmagnetianaterials.
3. CO3i Selectrelevantinsulatingmaterials.
4. CO4i Performdifferenttypesof electricalwiring and cablingactivities.
5. COS5- Implementrelevantearthingsystems.
Sr. No. Title of the Practical CO2 | CO3 | CO4 | CO5
1 * Useof different electricalsafetyaccessorieand

follow safepractices.

2 * Dousingof c | a s tgpefireAnih suitablemedium.

3 * Rescuea persomandpracticeartificial respiration.

4 * Useof differenttypesof electrical/electronidools.

Testingof singlepole oneway, two wayswitchesand
MCB using relevant toolandinstruments.

6 Demonstratiorof MCCB

7 Testingof rewirablefuse.

* Preparatiorof seriedamp testoardwith 2mwire
extention.

9 Testing of the RCCB.

SANAVANANANLN NN

10 * Selectionof fusesin different lightingcircuits.

* Measuremenof insulationresistancef cablesusing

1 insulationtester - -

12 applicationdrom givensamplegat leasffive). > 1

13 | * Insulationresistanceestonelectricalinstallation. £

Selectiorof insulatingmaterialsfor specific ‘/

14 * Dielectricstrengthtestof giveninsulatingoil sample.| . -

15 Preparatiorof staircaseviring andits testing. . . }

* Preparatiorof switchboardcontainingfour switch, -

17 four socketarrangement@vith MCB, indicatoretc.). - -

v
v
16 Preparatiorof godownwiring andits testing. - - i \/ -
v
v

18 | LED tubelight mounting testingandfault finding.
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19

Powercabletracing.(For machine installatiom
laboratory)

20

* Electricalinstallationtesting.

21

LT cabletracing. (fromLT substationtransformeiof
your collegeto your laboratory.)

22

* Preparatiorof electricalwire joints (simpletwist,
married, Teeandwesternunionjoints).

23

* Preparatiorof electricalwire joints(britannia
straight,Britanniateeandrattail joints).

24

Lug crimpingfor cableleads.

25

* Preparatiorof PVC casingcapping, conduiviring
for minimum four points of 3mlength.

26

Onelampcontrolfrom threeand/orfour different
places.

27

* Tracing of electricalschematic drawingsf a panelof
anyelectricalmachinen your laboratory.

28

* Plateearthing.

29

Chemicalearthing.

30

Testingandmeasuremerdf earthingresistance.

el NSNS SN K
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aprowbd

© 0N

Guidelinesto Teachers

Teacheshouldprovidethe guidelinewith demonstratiorf practicalto the students witrall
features.

Teacher shakxplainprior conceptgo the studentdbeforestarting ofeachexperiment

Involve studentsn performance oéachexperiment.

Teachershouldensurethat the respectiveskills and competenciesre developedn. the students
afterthe completionof the practicalexercise.

Teachershouldgive opportunityto studentdor handson experienceafter thedemonstration.
Teachelis expectedo sharetheskills andcompetenciet bedevelopedn thestudents.
Teachemay provide additionalknowledgeand skills to the studentseventhoughnot coveredin
the manuabut are expectethe students byheindustry.

Finally give practicalassignmenandassesshe performancef studentdbasedon taskassignedo
checkwhetherit is as pettheinstructions.

Instructions for Students

Listencarefullythe lecturegiven by teacheraboutsubject,curriculum, learningstructure skills to
be developed.

Organizethework in thegroupand makeecordall programs.
Studentshalldevelopmaintenancskill asexpectedy industries.

Studentshallattemptto developrelated hanebn skills andgainconfidence.

Student shall develop the habits of evolvingre ideasinnovationsskills etc. those includeid
scopeof manual

Studenthallrefer technicamagazines.

Studentshoulddevelophabitto submitthe practicalson dateandtime.

Studentshouldwell preparewnhile submittingwrite-up of exercise.
Attach/pasteseparatpapersvherevemecessary.

Maharashtr&tate Boaraf TechnicalEducation| 0 &aheme
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Content Page
Listof P r a ¢ tand®Pradredssvéssessmenbheet

Sr.No. | Title of the Practical Page Date of Date of Assess Dated Remarks
no. | Performance | Submission| ment sign.of (If any)
Marks Teacher
(25)

* Use of different electrical

1 safetyaccessorieandfollow 1
safepractices.
* Dousingof classd Atype

2 fire with suitablemedium. 6
* Rescue persomand

3 practiceartificial respiration. 12
* Useof differenttypesof

4 electrical/electroni¢ools. 20
Testingof single pole one
way, twoway switches and 26

5 MCB usingrelevant tools ang
instruments.

6 Demaonstratiorof MCCB 32

7 Testingof rewirablefuse. 37
* Preparatiorof serieslamp

8 testboardwith 2mwire 42
extention.

9 Testingof the RCCB. 47
* Selectionof fusesin

10 ' | differentlighting circuits. 52
* Measurement of insulation

11 | resistancef cables using 57
insulationtester.
Selection of insulating
materialsfor specific 61

12 | applicationfromgiven
samplegatleastfive).
* Insulationresistanceeston

13 | electricalinstallation. 65
* Dielectricstrengthtestof

14 | giveninsulatingoil sample. 70
Preparatiorof staircase

15 | wiring andits testing. 76
Preparatiorof godown

16 | wiring andits testing. 81
* Preparation of switch boarc
containing four switch, four 85

17 | socketarrangements (with
MCB, indicatoretc.).
LED tubelight mounting,

18 91

testingandfault finding.
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19

Power cabléracing.(For
machinenstallationin
laboratory)

97

20

* Electricalinstallation
testing.

101

21

LT cabletracing.(fromLT
substationtransformer of
your collegeto your
laboratory.)

107

22

* Preparatiorof electrical
wire joints (simple twist,
married,Teeandwestern
unionjoints).

111

23

* Preparation otlectrical
wire joints (britanniastraight,
Britanniateeandrat tail
joints).

116

24

Lug crimpingfor cableleads.

120

25

* Preparation of PVC casing
capping,conduit wiring for
minimum four points of 3m
length.

125

26

Onelampcontrolfromthree
and/orfour differentplaces.

130

27

* Tracing of electrical
schematidrawingsof a panel
of any electricamachinen
yourlaboratory.

136

28

* Plateearthing.

141

29

Chemicalearthing.

146

30

Testingandmeasuremeruf
earthingresistance.

151

Total

Note:

Out of abovesuggestive LLOs-

il

*' MarkedPractical{LLOs) aremandatory.
T Minimum 80% ofabovelist of labexperimentareto be performed.
T Judicialmix of LLOs areto beperformed taachievedesiredoutcomes.
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Practical No. 1: Useof different electrical safety accessoriesnd follow safepractices
| Practical Significance

It is essential to observe safety while working with electrical installation, appliance, panel etc. The
knowledge of safety accessories & procedures tioll®ved while performing the electrical work is
essential fohuman life asvell asthequality & life of machine/equipment/wire® cables.

Il Industry/Employer ExpectedOutcome(s)
Usedifferentelectricalsafetyaccessorieandfollow safepractices

Il CourselLevellLearning Outcome(s)

Follow safeworking practicesvhenundertaking electricatork.

IV Laboratory Learning Outcome(s)

LLO 1 Usedifferentelectricalsafetyaccessorieandfollow safepractices.
V  RelevantAffective Domain related outcome(s)

Follow safetyelectricalrulesfor safepractices.

VI = RelevantTheoretical Background (With diagramsif required)

Safety procedures and practices are essential in electrical work. Basic approaches to electrical wo
from the point of view of ensuring safety which includbuilt safety in procedures such as pertoit

work system, safety instructions and safety practices are covered in SP 30 (2011): National Electric:
Code 2011Sectionl9, Safetyin electricalwork.

VIl Actual Circuit diagram usedin laboratory with equipment Specifications:

Fig. 1.1ElectricalSafetyAccessories

Maharashtré&tate Boaraf TechnicalEducation( 6 Bobeme 1
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VIl Required Resources/apparatus/equipmentvith specification

S.No Nameof Resource Suggestedroad Specification Quantity
1 NationalElectricalCode2011 SP30 (2011): National Electrical 1 No.
Code2011
) Recommendationsn SafetyProcedures
andPracticesn ElectricalWork, Partl: | IS 5216(Partl) 1 No.
General
3 RubberinsulatedElectricalGloves Working potential:7,500V 1 No.
4 ElectricalShockProofSafetyShoes Insulationrange 15 t030 KV 1 No.
5 SafetyJacket Standard 1 No.
6 SafetyHelmet Standard 1 No.
7 SafetyBelt Standard 1 No.
8 SafetyGoggles Standard 1 No.

IX ' Precautionsto be followed:

»

Switch "OFF" the mains (from which supply is fed to the circuit) for the electrical circuit to be
overhauled or worked on. Always hang a tag anaan switch. The tag should read "Work in
Progress".

Use rubber gloves, rubber boots, apron, safety helmets and safety belts etc. before starting tt
work overhead.

All electrical leads should be considered as live until it is positively proved thaathayot.
Checkthe circuit with thetestlamp.

If ladderis used,it mustbe heldoy anothempersorsothatit maynotslip away.

Beforereplacinga blown fuse, alwaysemembeto putthe switchin "OFF" position.

X Procedure

1.

2.

Identify variouselectricalsafetyaccessories.
I. _ldentify variouselectricalsafetyaccessories.

ii.  Notedownits specificationin the table"Resourcesised".

UseRubbernsulatecElectricalGloves.
I.  Wearinsulatedrubberhandglovesin bothhands.
ii.  Switch"OFF"anymainswitchin thelaboratory.

iil. Removehekit-katfusesfrom themainswitch.

Maharashtré&tate Boaraf TechnicalEducation( 6 Bobeme 2
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Ilv.  Checkthefusewires.Replacat with sameratings(if necessary).
v. Placethekit-katfusesin themainswitch.
vi.  Switch"ON" themainswitch.

(Note: Studentshalluseotherelectricalsafetyaccessoriebke rubberboots,
apron,safetyhelmetsandsafetybeltsin vigilanceof teacher).

3. FollowelectricalPractices.

I. ReadSP30 (2011): National Electrical Code 2011; Section19, Safetyin
electrical workandIS 5216(Part1).

il.  PrepareareportonPermitto work/ safetyinstructionsikafetypractices.

Xl Observationsand calculations

Not applicable

Xll ' Result(s)

N
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Xl Interpretation of results
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XIV Conclusionand recommendation
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XV  Practical related questions (Providespacefor answers)
(Teacheshouldprovidevariousquestionselatedio practical samplegiven)
1. Statethedifferentsafetyaccessoriegsedwhile workingonelectricalinstallation.

2. Statetheuseof differentsafetyaccessoriessedwhile working onelectricalinstallation.
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XVI References/Suggestiorfer further reading:

1. https:/Mmww.mtu.edu/ehs/programs/electrisafety/ assessedn 11" April, 2018.

2. https://www.electrical4u.com/safeprecautiongor-electricatsystem/assessedn 11"

April, 2018.

https://archive.org/details/gov.in.is.sp.30.2Qa%sessedn 11" April, 2018

4. https://ia801005.us.archive.org/4/items/gov.in.is.5216.1.1982/is.5216.1.1982 gxHessed
on11™ April, 2018.

w

Maharashtré&tate Boaraf TechnicalEducation( 6 Bobeme 4


http://www.mtu.edu/ehs/programs/electrical-safety/
http://www.electrical4u.com/safety-precautions-for-electrical-system/

ElectricalMaterial And Wiring Practice(313002

XVIlI SuggestedAssessmenScheme

Performancelndicators Weightage
ProcessRelated: 30 Marks 60 %
1 | Handlingof the components 10%
2 | ldentificationof components 20%
3 | Measuringvalueusingsuitable instrument 20%
4 | Workingin teams 10%
Product Related: 20 Marks 40%
5 | Calculatedheoreticalvaluesof givencomponent 10%
6 | Interpretatiorof result 05%
7 | Conclusions 05%
8 | Practicakelatedquestions 15%
9 | Submittingthejournalin time 05%
Total ( 50 Marks) 100%
Marks Obtained Dated signature of teacher
ProcessRelated Product Total

(30) Related(20) (50)
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Practical No. 2: Dousingof class6é A 6 fireywitle suitable medium.
| Practical Significance

It is essential to observe safety while working with electrical installation, appliance, panel etc. The
knowledge of safety accessories & procedures to be followed p#riferming the electrical work is
essential fohuman life asvell asthequality & life of machine/equipment/wire® cables.

Il Industry/Employer ExpectedOutcome(s)

Carryout wiring andmaintenanceactivitiesusingrelevantmaterialsfoolsandsafetypractices.
Il CourselLevel Learning Outcome(s)

Follow safeworking practicesvhenundertaking electricatork.

IV Laboratory Learning Outcome(s)

LLO Dousetheclassd Atgpefire with suitablemedium.

V  Relevant Affective Domain related outcome (S)

Follow safetyelectricalrulesfor safepractices.

VI = RelevantTheoretical Background (With diagramsif required)

A fire extinguisher isa handheldactive fire protectiomlevice usually filled with a dry or

wet chemicalused to extinguish or control small fires, ofteremergenciedt is not intended for use

on an outof-control fire, such as one which has reachecd#ikng, endangers the user (i.e., no escape
route, smoke, explosion hazard, etc.), or otherwise requires the equipment, personnel, resources
expertise of dire brigade.Typically, a fire extinguisher consists of a hameld cylindricalpressure
vesselcontaining aragentthat can be discharged to extinguistfira. Fire extinguishers manufactured
with non-cylindrical pressurevesselsalsoexistbut are lescommon.

The different classes of fire extinguisher rating are listed below together with the some of the mos
suitable types diire extinguisherfor use oneachclassof fire:

ClassA - Suitablefor paperwood& textiles.
Typeof fire extinguisher Water, Foam, DryPowder, WeChemical

ClassB - Suitablefor flammableliquids.
Typeof fire extinguisher Foam,Dry Powder,CarbonDioxide (CO2)

ClassC - Suitable forfflammablegasses.
Type of fire extinguisher Dry Powder

Class F- Suitable for cooking oil and fat.
Typeof fire extinguisher Wet Chemical

There are four different types of water extinguishers: water jet, wptay, water with additives and
water mist or fogWater jet extinguishers work by spraying a jet of water at the burning materials,
cooling themand preventinge-ignition. Theyshouldnot be used offive electricalequipment.

Maharashtré&tate Boaraf TechnicalEducation( 6 Bobeme 6


https://en.wikipedia.org/wiki/Active_fire_protection
https://en.wikipedia.org/wiki/Chemical
https://en.wikipedia.org/wiki/Emergencies
https://en.wikipedia.org/wiki/Ceiling
https://en.wikipedia.org/wiki/Fire_brigade
https://en.wikipedia.org/wiki/Pressure_vessel
https://en.wikipedia.org/wiki/Pressure_vessel
https://en.wikipedia.org/wiki/Fire_extinguisher#Types_of_extinguishing_agents
https://en.wikipedia.org/wiki/Fire
https://www.blackwoodfire.co.uk/products/fire-extinguishers
https://www.blackwoodfire.co.uk/products/fire-extinguishers
https://www.blackwoodfire.co.uk/products/fire-extinguishers
https://www.blackwoodfire.co.uk/products/fire-extinguishers
https://www.blackwoodfire.co.uk/products/fire-extinguishers

ElectricalMaterial And Wiring Practice(313002

SAFETY PIN

:
PRESSURE GAUGE S ™
" \\' >
e - k o

HANDLE

HOSE
STORED PRESSURE

SYPHON TUBE

WATER

Fig 2.1 Detailsof fire extinguisher

How to usea fire extinguisher
Fire extinguishershouldideally only be usedby someonevho hasbeentrainedto do so.

The following four-steptechniquecan be memorizedmore easilywith the acronymPASS,to help
you usea fire extinguisher:

1. Pull: Pullthepinto breakthetamperseal.

2. Aim: Aim low, pointing the nozzleor hoseat the baseof thefire. (Do not touchthehornon a
CO2 extinguishesinceit becomewerycold andcandamage skin.

3. SqueezeSqueezéehehandleto releaseheextinguishingagent.

4. Sweep Sweepfrom side to side at the baseof the fire 7 the fuel sourcei until the fire is
extinguished.

Suitablefor useonClassA solid combustiblefires (wood, paper,fabrics, coal), water fire
extinguisherpenetratdurningmaterialscreatinga cooling effectandpreventing ragnition.
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VII Actual Circuit diagram usedin laboratory with equipment Specifications:

To operate an extinguisher:

Pull
Aim

M
S queeze nozzle
4 atfbfa_lse
, ire
Sweep (ot

B @SWEEP nozzle

PULL the pin

\

side to side

Fig. 2.2 Operatiornof Fire Extinguisher

VI Required Resources/apparatus/equipmenyith specification:

s | Name of Resource Suggested Broad | Quantity

NO. Specification

1 Bucketfilled with water i 1 No.

2 | Class6 Atgpe fire extinguisher | 1 No.
(Any one)

3 Recommendations on  Safety IS'5216(Partl) 1 No.
Procedures and Practices in
ElectricalWork, Part I: General

4 Rubber Insulated. Electrical Working potential:7,500v 1 No.
Gloves

5 | Electrical Shock Proof *Safety| Insulationrange 15to 30 |'1 No.
Shoes KV

6 SafetyJacket Standard 1 No.

7 SafetyHelmet Standard 1 No.

8 SafetyBelt Standard 1 No.

9 SafetyGoggles Standard No.
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IX  Precautionsto be followed:

1. Neveruseafire extinguisheionflamesfrom afire involving escapingas.

Onlytackleafire in its earlieststages

3. Do notmove forward unless it is safe, and you should always remain at least one meter from
the fire.

4. Do notusemorethanonefire extinguisher taackleafire

N

X Procedure

For plainwaterextinguisherscheckthatthereis nolive electricalequipmenin thearea.
Pull the safetyin.

Squeezéhe leverto startdischargingheextinguisher.

Aiming theextinguishemnozzle.

As thefire startsto diminishcarefullymovecloserto it.

absownPE

Xl Result(s)
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XIV  Practical related questions(Provide spacefor-answers)
(Teacheshouldprovidevariousquestiongelatedio practicat samplegiven)
1. Whatarethecause®f electricalfire?
2. Listthetypesof fire extinguishemwith application.
3. Howdoesdfire Extinguishemork?
4

Whatis PASStechniquevhenusingfire extinguisher?
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XV References/Suggestiorfer further reading

1. https://www.mtu.edu/ehs/programs/electrisafety,assesseon 11" April, 2018.

2. https://www.electrical4u.com/safeprecautiongor-electricatsystem/assessedn 11"

April, 2018.

https://archive.org/details/gov.in.is.sp.30.20a%sessedn 11" April, 2018

4. https://ia801005.us.archive.org/4/items/gov.in.is.5216.1.1982/is.5216.1.1982 gefessed
on11™ April, 2018.
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XVI SuggestedAssessmentcheme

Performancelndicators Weightage
ProcessRelated: 30 Marks 60 %
1 | Handlingof the components 10%
2 | ldentificationof components 20%
3 | Measuringvalueusingsuitable instrument 20%
4 | Workingin teams 10%
Product Related: 20 Marks 40%
5 | Calculatedheoretical valuesf givencomponent 10%
6 | Interpretatiorof result 05%
7 | Conclusions 05%
8 | Practicalrelatedquestions 15%
9 | Submittingthejournalin time 05%
Total ( 50 Marks) 100%
Marks Obtained Dated signature of teacher
ProcessRelated Product Total
(30) Related(20) (50)
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Practical No. 3: Rescue a person and practice artificial respiration.
| Practical Significance

It is essential to observe safety while working with electrical installation, appliance, panel etc. The
knowledge of safetpccessories & procedures to be followed while performing the electrical work is
essential fohuman life asvell asthequality & life of machine/equipment/wire® cables.

Il Industry/Employer ExpectedOutcome(s)

Carryout wiring andmaintenancactivitiesusingrelevantmaterialstoolsandsafetypractices.
Il CourselLevel Learning Outcome(s)

Follow safeworking practicesvhenundertaking electricatork.

IV Laboratory Learning Outcome(s)

LLO Rescue a person and apply respiratory methods.

V  RelevantAffective Domain related outcome(s)

Follow safetyelectricalrulesfor safepractices.

VI = RelevantTheoretical Background (With diagramsif required)

What is electricshock?

Electric shock occurs when a person is exposed to an electrical energy source. This coagigen
physical responses to the movement of electrical currents in the body. These reactions range from mi
reactions to severe shocks that can affect tissues in the Iboast, importantly local damage, skin
burns or cardiac arrhythmias, cardiac arrest death. The degree of danger of electric shock depends
onthelevel of thevoltage,which partof the bodyis affectedandthetype ofcurrent.

Causesof electric shock

Some subjects are more at risk of electric shock than the general population. Gttty v children,
adolescents and adults who are exposed to a lot of electric current due to work. Low voltage usuall
does not cause serious injury to people. On the other hand, high voltage (more than 500 volts) ce
cause serious tissue damage. Howgefegrchildren, significant injuries are still possible from exposure

to low voltages of about 110 to 220 volts, which are found in common household electrical currents
Even children can be electrocuted right away by household -appliances, extensioancbpitsver
cords.

Artificial respiration is the forcing of air into the lungs of someone who has stopped breathing, usually
by blowing throughtheir mouthor nose,in orderto keepthemalive and tostart breathinggain.
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Artificial respirationDifferent methods

1) Schaffer'dVethod.

2)  Sylvester'snethod(Arm lift chestpressurenethod).
3) Ni el MethodArm lift backpressure method).

4)  Mouthto mouthrespiration.

Sc h afMethadd s

Schafferdés method i s arespirationt Idthis reethodntleetpétiendis noatle taa r
sleep facing down, i.e., in prone position. The patient is then asked to-bend hands at the elbow ar
place it next to the lower area of the chest. The head is kept in an outward position so thatrthe patie
can breathe through mouth and nose. The therapist kneels down near the patient and slowly presses
the loins of the patient by putting his body weight. As a result, pressure is created in the abdome
which pushes up the diaphragm and air is throwrfroat the lungs. The process in ' which air is drawn
fromthelungsis alsoknownasexhalationor expiration.

After this, the therapist releases pressure and gets back to his initial position. This also releases tl
pressure on the abdomen, the diaphragras down and air is inhaled. This process is termed as
inhalation or inspiration. The steps are repeated for 12 times in a minute or as per the usual respiratic

rate. I n Schaffer o6s met hod exhal ati on ecendsf or
(approximately).

Fig3 . 1 S c Mahbdofrtifiwial Respiration
Advantages

T S c h a fnfetbadi® montiring procedure, whicltan be repeateshsily andhe patientcan
takethis therapyaslong as possible.

1 Asthepatientis laid onabdomenmucusor salivacannotblock his airways.

Maharashtré&tate Boaraf TechnicalEducation( 6 Bobeme 13



ElectricalMaterial And Wiring Practice(313002

T Schaf f eralosvstrestnemobbdckandthoraxin caseof injuries.

1 Dueto proneposition, obstructingmaterial(mucusor saliva) presentin the airway directly
comesout. This clearstheair passagandallowsthepatientto inhaleand exhalgroperly.

Disadvantages

T This methodcannotbe usedfor the patientshavingabdominalinjury.

1 Passivanhalationi -In this method,the procesf inhalationoccurspassivelywhereas
exhalationoccursactively. But bothof the processeare notphysiological.

Syl v eMdhed 6s

In this method, the patient is laid on a surface facing upwards. The therapist stands near the head of
patient in order to hold the wrist. The first sisgo pull the arms in upward direction, or towards the
head.As a result, the process of inhalation tak&sce.After that, the therapisputs a heavy pressure

on  the pa by faddng basds ovardhe ichest. This action compresses the wladisand
results in the process of exhalation. In Sylyv
placefor three secondandexhalationshouldtakeplacefor two seconds.

Fig. 3.2Sylvester'sviethodof Artificial Respiration
Advantages

1 Thismethodis helpfulin casef accidentsor in operatiortheatre.
T Sy | v ermethedof artificial breathingoffersexcellentventilation.

1 Boththeprocessesanspirationandexpiration,areactivein this method.
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Disadvantages

T This methodcannotbe usedin drowningcasesaswatercannotbe drawnout of lungsbecause
of supineposition.

T Syl vest e cadtnetbemsediohpatentsufferingfrom thoraxor rib fracture.

1 Thismethodis exhaustingn naturewhichmayrequireassistanceuringthetherapy.

Ni el Method s

This method is also called the arm lift back pressure method. In Helgkon's method of artificial
respiration the patient is laid on stomach facing downwards. The headrests on the hands. The therag
places hishands on both sides of tlhack. Spreading thitngers apart the therapigiuts pressure on

t he back of patient . This pressure assists i
forward. The entire process repeatedoughlyaroundtento twelve timesn a minute.

Fig. 3.3 Holger NeilsorMethodof Artificial Respiration

Mouth to mouth resuscitationis a form of artificial ventilation given to personwho fainted or

dr owned. I n this method t he moetlsand@ows gr tothié lsngsh i s
through the mouth. This is done for a person who is not doing well with his or her breathing and
fainted. Mouth to mouth resuscitationis usually done as a continuation of Cardio Pulmonary
Resuscitation.
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Fig. 3.4 Mouthto Mouthrespiration

Mouth To Mouth Resuscitationon aChild below 8 or an Infant

Placethe victimonahardor plain surface.

Ensurethatthe mouthandthroatarecleanor clearfor theair to pass.

If somethings stuckin thethroator mouthtry to sweepit out with your fingers.

If vomiting occursturnthechild ontohis or hersideand sweep ouhe mouthwith two
fingers.

Tilt the headbackslightly to opentheairway.

Place your mouth tightly over the mouth. Blow two qusikallow breaths
(smallerbreathghanyou would give to anadult). Watchfor thechestto rise.

1 Removeyour mouth.Look for the chestto fall asthe child exhales.

1 Listenfor thesoundsof breathingFeel forthec h i breathan your cheeklf breathingdoes
notstartonits own,repeathe procedure.

= =2 =4 2

= =

Mouth To Mouth Resuscitationfor an Adult

1 Make sure the person is lying on a hard, flat surface. Look into the mouth-and throat to ensur:
that the airway is clear. If an object is present, try to sweeptitvih your finger vomiting
occurs,-turn the person on his or her side and sweep out the mouth with two fingers. Do no
placeyour fingerin the mouthif the personis rigid or is havinga seizure.

9 Tilt the head back slightly to open the-airwajut upward pressure on the jaw to pull it
forward.

1 Pinch the nostrils closed with thumb and index finger. Place your mouth tightly over the
p e r smonth. ¥sea mouthpiecef oneis available.Blow two quick breathsand watchfor
t he p ehestoriged s

T Rel ease the nostrils. Look for the person
sounds of breathing. Feel for the persono:
breathingon his orherown, repeathe procedure.
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VIl  Required Resources/apparatus/equipmentvith specification

S.No. Nameof Resource Suggestedroad Specification Quantity
1 Woodensticks Standard 1 No.
) RubberMat Standard 1 No.
3 Recommendations on Safety Procedu IS 5216(Partl) 1 No.

and Practices in Electric&ork, Part I:

General
4 RubberinsulatedElectricalGloves Working potential:7, 500V 1 No.
5 ElectricalShockProofSafetyShoes Insulationrange 151030 KV 1 No.
6 SafetyJacket Standard 1 No.
7 SafetyHelmet Standard 1 No.
8 SafetyBelt Standard 1 No.
9 SafetyGoggles Standard 1 No.
10 Chartof rescueprocedure Standard LNa.

VIl Precautionsto be followed:

. Place yoursel$ecuredvhile working.

. Theprocedurdo startandto stopthework should bewell defined.

1
2
3. Use insulatedlovesandshoes.
4

. Examineall safetyappliancesuchasrubbergloves,matsetc.

IX  Conclusionand recommendation

/////////////////////////////////////////

/////////////////////////////////////////

'''''''''''''''''''''''''''''''
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X Practical related questions(Provide spacefor answers)

(Teacheshouldprovidevariousquestiongelatedto practicat samplegiven)

1. Whatis meanby electricalshock?

2. Whatarethecausedor electricshock?

3. List the variousMethodof Artificial Respiration.
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1. https:/mww.mtu.edu/ehs/programs/electrisafety/assessedn 11" April, 2018.
2. https://www.electrical4u.com/safeprecautionsor-electricatsystem/assessedn 11"

April, 2018.

M D DN D D~ D~ D D D D D DN D D D My D D DD D D D D D D D D D D D D D
M D DN D D D D D D D D~ DN D D D D D D D D D D D D D D D D D D D D D
M D DN D D DN D D D~ D D D D D D D~ D D D D D D D D D D D D D D D D D

3. https://archive.org/details/gov.in.is.sp.30.2Qa%sessedn 11" April, 2018
4. https://iaB01005.us.archive.org/4/items/gov.in.is.5216.1.1982/is.52982pdf, assessed
on11™ April, 2018.
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Xl SuggestedAssessmenScheme

Performancelndicators Weightage
ProcessRelated: 30 Marks 60 %
1 | Handlingof the components 10%
2 | ldentificationof components 20%
3 | Measuringvalueusingsuitableinstrument 20%
4 | Workingin teams 10%
Product Related: 20 Marks 40%
5 | Calculatedheoretical valuesf givencomponent 10%
6 | Interpretatiorof result 05%
7 | Conclusions 05%
8 | Practicalrelatedquestions 15%
9 | Submittingthejournalin time 05%
Total ( 50 Marks) 100%
Marks Obtained Dated signature of teacher
ProcessRelated Product Total

(30) Related(20) (50)
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Practical No. 4: Useof different types of electrical/electronictools.
| Practical Significance

While performing electrical wiring/maintenance work everybody should be aware of the proper tools
required. Unavailability/ not using proper tool may lead to improper/ faulty work and may leads to an
accident/injury.

Il Industry/Employer ExpectedOutcome(s)

Usedifferent types of electrical/electronic tools.

[l Course LevelLearning Outcome(s)

Follow safeworking practicesvhenundertaking electricatork.

IV Laboratory Learning Outcome(s)

LLO 1 Usedifferenttypesof electrical/electronit¢ools.

V Relevant Affective Domain related outcome(s)

Follow safetyelectricalrulesfor safepractices.

VI = RelevantTheoretical Background (With diagramsif required)

Electrical technician's kit is very simple and brief. The main tools in the kit are plier and screwdriver.
The electrical technician can dmuch work only with theséwo tools, but for electrical wiring
purpose, it requires a special kit consist of tools such as cutter, Scratch Awl, try square, hacksav
hammerdrilling machinestest lamptester solderingiron, de-solderinggunetc.

VIl Actual Circuit diagram usedin laboratory with equipment Specifications:

Fig. 4.1 Tool Kit andElectrical TechniciandMain Tools
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VIII Required Resources/apparatus/equipmentvith specification

S. No.

Nameof Resource Suggestedroad Specification Quantity

1

Electriciangool kit Standard 1 kit

IX  Precautionsto befollowed

UselSI mark tools:

Usepropertool for properwork (job).
Nevercarrypointedtoolsin packet.
Neverusedamagedbrokentools.

X Procedure

1.

Identify variouselectrical/electronitool

i. " Observdhegiventool (e.g.Screwdriver).

ii.. Drawthefreehandsketchof giventool.

ii. Labelthedifferentparts.

iv. Measure/observe amsbtedownthesizeof tool andits specifications.
v. Observeahemakeof tool andnotedown.

vi. Notedownthedifferentapplicationof giventool.

Usevariouselectrical/electronictools.

i. Collectold/ brokenswitchboards/electronicircuits.

i. Removeheelectricalaccessorieslectroniccomponents.

iii. Usepropertools(Teacheishouldguidestudentsasperthework allotted.)

Follow safetypracticeswvhile working with tools.
i. Followtheinstruction giverby teacherwhile working with electrical/electronitools.
ii. Write safetyprecautionsin yourownwords,for anytwo tools.
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Xl Observationsand calculations
Identify variouselectrical/electronitool
1) Nameoftool:

Freehandsketch

Size:
Specifications:
Make:
Applications:

Precautions:

2) Nameof tool:

Freehandsketch

Size:
Specifications:
Make:
Applications:

Precautions:
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3) Nameof tool:

Freehandsketch

Size:
Specifications:
Make:
Applications:

Precautions:

4) Nameof tool:

Freehandsketch

Size:
Specifications:
Make:
Applications:

Precautions:
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Xl Result(s)

s
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XV ' Practical related questions(Provide spacefor answers)
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(Teacheshouldprovidevariousquestiongelatedo practicat samplegiven)
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1. Preparea list of tools requiredfor wiring (with specification)for calling quotationfrom

different suppliers.
2. Namethetoolsusedfor followings.

a) Established verticdine onawall
b) Establishedhorizontalline onawall
c) CutPVCconduit

d) Putaholeinwall usinghammer

e) Putapilot holefor fixing screwonboard

f) Stateanytwo precautionsvhile workingwith electriciansscrewdriver.
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XVI References/Suggestiorfsr further reading:
1. http://www.tapariatools.com/screw_driver.html#seccassessedn 11" April, 2018
2. httr//homediyelectronics.com/tools/electronicstoolkitessentials aggessedn1 1"
April, 2018
XVIl SuggestedAssessmenBcheme
Performancelndicators Weightage
ProcessRelated: 30 Marks 60 %
1 | Handlingof the components 10%
2 | Identificationof components 20%
3 | Measuringvalueusingsuitable instrument 20%
4 | Workingin teams 10%
Product Related: 20 Marks 40%
5 | Calculatedheoretical valuesf givencomponent 10%
6 | Interpretatiorof result 05%
7 | Conclusions 05%
8 | Practicalrelatedquestions 15%
9 | Submittingthejournalin time 05%
Total ( 50 Marks) 100%
Marks Obtained Dated signature of teacher
ProcessRelated Product Total
(30) Related(20) (50)
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Practical No. 5: Testing ofsingle pole oneway, two way switchesand MCB using relevant tools
and instruments

I Practical Significance

The switches and MCBs are the most important components of an electrical installation. They
provide the safety & ease in smooth operation of the installatios essential to know the
working of thesecomponentsn anelectricalinstallation.

I Industry/Employer ExpectedOutcome(s)

Carryout wiring andmaintenancectivitiesusingrelevantmaterialsfoolsandsafetypractices.

Il CourselevellLearning Outcome(s)

Follow safeworking practicesvhenundertaking electrica/ork.

IV Laboratory Learning Outcome(s)

Test theworking ofsinglepole onewayandtwo wayswitchesand MCB.
V = RelevantAffective Domain related outcome(s)

Follow safetyelectricalrulesfor safepractices.

VI  RelevantTheoretical Background (With diagramsif required)

Switches: All the switches are specified in accordance with their function, location, type of
mounting, current capacity and working voltage. Various types of switches acctordivejr
function and place of use are : Single pole way switch, Single polsvo way switch,
Intermediate switch, Bell push or pubbtton switch, Pull or ceiling switch, Double pole
switch (D.P. Switches), Double poleiron clad (D.P.I.C.) switch, Tree pole iron clad
(T.P.1.C.)switch.

Miniature Circuit Breaker (MCB): MCB switches"OFF" the electrical circuit during
overload and short circuits. MCBs have current ratings ranging from 0.5 A to 100 A and, as
their name implies, they have a compact.sizeere are three main types of MCBs, classified
accordingo the currentrangeat which theytrip instantly.

1 Type B- Trips at 3 to 5 times rated current, suitable for resistive or slightly inductive
loads.

1 TypeC - Tripsat5to10timesratedcurrent,suitable fomoderatanductiveloads.

1 Type D- Trips a t 10to 20 timesrated current,suitable for loads with a high
inductivecomponent.

Maharashtré&tate Boaraf TechnicalEducation( 6 Bobeme 26



ElectricalMaterial And Wiring Practice(313002

VII Actual Circuit diagram usedin laboratory with equipment Specifications:

1. Testworkingof singlepole onewvay switch.

Single
Phase,
230V,
AC
Supply —

single pole switch

Fig. 5.1 Testingand workingof oneway switch.

2. Testworking of two way switch.

Single
Phase,
230V,
AC
Supply

i 2 way switch 1 2 way switch 2
i §
e ]

So———

©

Fig. 5.2 Testworking oftwo way switch.

3. Testworking of MCB overloadcondition.

Single
Phase,
230V,
AC
Supply

Fig. 5.3 Testingindworking of MCB overloadcondition.

Load
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4. Testworking of MCB shortcircuit condition

ICDP
. MCB
Single  _: s, —— ——
Phase, L s
230V, :
AC
Supply, ——ei e} e
5 i Knife Switch

Fig. 5.4 Testing andvorking of MCB shortcircuit condition

VIII Required Resources/apparatus/equipmenitvith specification:

\EI. Name of Resource Suggested3road Specification | Quantity
0.

1 Singlepole,oneway switch Pianotype240 V, 6A 1 No.

2 Singlepole,two-way switch Pianotype240 V, 6A 1 No.

3 SinglepoleMCB 1 Amp, TypeB, 6kA, 240V 1 No.

4 Digital Multi-meter Standard 1 No.

5 Auto transformei(Dimmer) Singlephased-270 V,4A 1 No.

6 Ammeter MI multi-range 0-5-10 A 1 No.

7 Resistiveload/ lampload Suitablesize 1 No.

IX  Precautionsto be followed:

1. Pleasaeadcarefullythefollowing precautiondeforeoperatingDigital Mu | mdteADMM).
a. Checktestleads forbrokeninsulationbeforeworking.
b. Don'tuseohmmeteisectiononlive system.
c. Don'tuseammetersectionparallelto voltagesource.
d. Don'ttouchthetestleadterminalswhile connectingive circuits; otherwiseit will give
a shock.
e. Disconnecthetestleadsimmediatelyafterthetesting.
2. While testingMCB properratingsof fusesshouldbeusedin ICDP.
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X Procedure

1. Testworking of singlepoleswitch.
i. Connecthecircuit as shownf fig. 1.
ii. Switchontheswitch.
iii. Switchonthelampload.
iv. Observenvhetherdampis ON or OFF.

2. Testworking of singlepoleswitch.
i. Connecthecircuit asshownif fig. 2.
ii. Switchonthe switchl and2.
iii. Observewhetherdampis ON or OFF.

3. Testworkingof MCB.
i. Connecthecircuitasshownin fig.3
ii.  Switchon the supply.
ii. Increasevoltagein stepsby varying variac and set at voltage rating of MCB.
iv. ObserveAmmeter.
v. Switchon lamp load andincreasetheload up to 3 timescurrentrating of MCB.
vi. ObserveAmmeter

vii. Wait andrecord the tripping time of MCB and ammeterreadingin observation
table.

4. Working of MCB on shoricircuit.
i. ConneciCDP,MCB, andknife switch(shouldbeopen)asshownin thefig.4
ii. Switchonthesupply.
iii. Closetheknife switch.
iv. Observdaheworking of MCB.

Xl Observationsand calculations

Sr. Current-through circuit in Amperes Tripping Time of MCB in seconds
No.
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Xl Result(s)
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XV | Practical related questions(Provide spacefor answers)
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(Teacheshouldprovidevariousquestiongelatedto practicat samplegiven)

1. Statethespecification®f thefollowings.

a. Singlepoleswitch

b. Twowayswitch

c. Miniaturecircuit breaker.

What iskA ratingof MCB?

2
3. State howwill youselectratingof MCB usedn residentiainstallation?
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XVI References/Suggestionfer furt her reading:

1. https://iwww.youtube.com/watch?v=T3NoJ x8oissessedn 3" April, 2018

2. https://www.youtube.com/watch?v=aPh96GOBhssessedn 3" April, 2018

3. http://www.studyelectrical.com/2014/07/miniatusiecuit-breakeramcbt y p e s A
characteristiccurves.html, assessedn 3" April, 2018

4. https://thegrid.rexel.com/ems/product_faqgs/wi/wiki/881/wharemi n.i at u-brealecsi r c u
mch, assessedn 3 April, 2018

XVII SuggestedAssessmentcheme

Performancelndicators Weightage
ProcessRelated: 30 Marks 60 %
1 | Handlingofthe components 10%
2 | Identificationof components 20%
3 | Measuringvalueusingsuitable instrument 20%
4 | Workingin teams 10%
Product Related: 20 Marks 40%
5 || Calculatedheoretical valuesf givencomponent 10%
6 | Interpretatiorof result 05%
7 | Conclusions 05%
8 | Practicalrelatedquestions 15%
9 | Submittingthejournalin time 05%
Total ( 50 Marks) 100%
Marks Obtained Dated signature of teacher
ProcessRelated Product Total
(30) Related(20) (50)
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Practical No. 6: Demonstration ofMCCB
| Practical Significance

In power system it is required to dismantle the LT switchgear such as MCCB for maintenance. The
electrical technician must be well conversant with the different parts and their fitment in regards sucl
switchgear

Il Industry/Employer ExpectedOutcome(s)

Carryout wiring andmaintenancactivitiesusingrelevantmaterialstoolsandsafetypractices.

Il CourselLevellLearning Outcome(s)

Follow safeworking practicesvhenundertaking electricalork.

IV Laboratory Learning Outcome(s)

Operatgehe MCCB

V  RelevantAffective Domain related outcome(s)

Follow safetyelectricalrulesfor safepractices.

VI = RelevantTheoretical Background (With diagramsif required)

Molded case circuit breaker is a circuit breaker and trip deassembled in a molded case. It can
automaticallycut off electric supplyn a caseof overloadandshortcircuit.

MCCB can have very high current rating, therefore they are used for protection of motor, main electric
feeder etcl t afsgcalled arMCCB, whichis theabbreviation for molded cas@&cuit breaker

The term fAmol ded casedo refers to the plastic
protect the breaker by keeping away external elements as well as offering thermal and mechanic.
protection.

More importantly, the molded case breaker housing provides the-nagcled insulation for safety, as
the breakeroperatesn highervoltageandhighercurrentsituationshantheregularMCB.
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VIl Actual Circuit diagram usedin laboratory with equipment Specifications

Molded Case
(Base)

Molded Case
(Cover)

Magneic Fux
Grid
Magnetic ac | @ Arc Extinguishing
torce Device
Arc Extinction (Breoking Uhi|)

Contacts

|¢— Swilching e,
Mechanism Zsﬂl |

Movable Contact .
~.

~

Holder

Nameplate ———ij» |

Uink Mechanism
Operafion

Handle ——p- F\ ‘. ¢
B ¢ \
@ Ii El |¢— Trip Bution Lv"." \\ Speing
ON' O THP (Push to Trip) Movable Contact
Handle Indication Revilving Shaft
Ad]ush:_b!e Knob f Overcument
SN elay Un | N 2 = - 5% Tripping Device
o I A <y =
(seting the poing Coren Electronic Type) 0 | RAN
- =-H - Terminal
Fig. 6.1 Constructiorof MCCB
VIII 'Required Resources/apparatus/equipmentvith specification:
S.No Name of Resource Suggestedroad Specification Quantity
1 MCCB Suitablerating 1No.
2 Hammer 1INo.
3 Screwdriver 1No.

IX  Precautionsto be followed

1. Usescrewdrivercarefully.
2. Followelectricalsafetypractices

X Procedure

Observeheexternalpartssuchasoutgoingterminalandincomingterminals.
Removethe outer cover.

Observeahevarious internapartsandtheir positions.

Identify eachpartandnotematerialof eachpart.

Reassembl# correctly.

akrwbhPE
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XI

Observationsand calculations

Sr.
No.

Name of part

Material used

Function

Xl

[N
(D~

N

([N
([pN
M-

D~
D~
D~

Interpretation of results

M-
M-
M-

D~
D~
D~

D~
D~
(N

Result(s)

D
D
D
D

e

7

e

7

e

D D
D D
M D
M D

My M D~
M- D~ D~
M- D D
My Dy D~
My Dy D

O @ D

@ D D~

M D D

M D D

M D D

M D D

M D D

M D D

D D D

D D D

O @ D

@ D D~

M D D

M D D

M D D

M D D

M D D

M D D

Conclusionand recommendation

D~
D~
D~

D~
D~
D~

(N
(N
(N

XV  Practical related questions(Provide spacefor answers)

O D
O D
D D~
O D
O D

7

e

D
D
D~
D

DD~

7

e

M D

é

D DO D

D D D

D D D

D D D

M D

é

D D D

D D D

M D D

M D D

D D D

D~
D~
D~
-
D~
D~
D~

-
-
D
-
-
-
-

D~
D~
D~
-
D~
D~
D~

-
-
D
D~
-
-
-

D~
D~
-
D~
D~
D~
D~

D~
D~
D~
D~
D~
D~
D~

D~
-
D~
D»
s
D~
D~

-
-
-
-
-
-
-

D
D
D
D
D
D
D

O @ D

@ D D~

D D D~

M D D

M D D

D D D

M D D

M D D

D D D

M D D

M D D

D D D

M D D

D D D

D D D

@ D D

O D D~

D D D~

My D D
D O O
My D D
My D D
D D O

My Dy D
D D D
My Dy D
My Dy D
D D D

M D D
[ONNONNON
(O OO
M Dy D~
MDD D

(Teacheshouldprovidevariousguestiongelatedto practicat samplegiven)
1.
2.

D D D
O D D~

D D D

Give specificatiorof MCCB.

CompareMCB andMCCB.

StatewhetheMCCB operate®n earthfaults.Givereason.

@D D D
@D D D
D O D
@D D D
@D D D

O D D~

D D D

D D D

D D D

D D D

O D D~

D D D

D D D

D D D

D D D

@D D D
@D D D
D O D
@D D D
@D D D
D O D

D D D

O D D~

D D D

D D D

D D D

D D D

O D D~

@D D D
D O D
@D D D
@D D D
D O D

D D D

D D D

D D D

D D D

Oy Dy D~

O D D~

D D D~

O D D~

(M~ (D~ D

D D D

D D D

D D D

D D D

D D D

D D D

D D D

D D D

D D D

D D D

D D D
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D D D D D D D D D D Dy D D D D D Dy D Dy D D D D Dy Dy Dy Dy D D Dy Dy Dy D Dy D D Dy D~
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D D D D D D D D D DO Dy D D Dy D Dy Dy Dy DD Dy D Dy DDy Dy Dy D D Dy Dy Dy D Dy D D Dy D~
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D D D Dy Dy Dy Dy Dy D Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy D D D D Dy Dy Dy Dy Dy D DDy Dy D~ Dy D D Dy D~
D D D D D D D D D D Dy D D D D D Dy D D D D D D Dy Dy Dy D D D P Dy Dy D Dy D D Dy D~
D D D D My Dy Dy D D D Dy D D D D D Dy D D D D D D Dy Dy Dy Dy D DDy Dy Dy D D D D Dy D~
D D D D D O D D D D Dy D D D D D Dy D D D D D D Dy Dy Dy Dy D D D D Dy D Dy D D Dy D~
D D D D D Dv. Dy D Dy D Dy Dy D D D D Dy Dy D D D D Dy Dy Dy Dy D D D Dy D Dy D D D D Dy D~
D D D D D D Dy D Dy D DD D D D D D D Dy D D Dy Dy D Dy Dy DD D D Dy Dy D D D D Dy D~
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XVI References/Suggestiorfer further reading

1. https://www.electricaltechnology.org/2021/07/meadbldedcasecircuit-breaker.html

2. https://www.electrical4u.net/basarcessories/whag-mcclbbmoldedcasecircuit-breaker

working-typesof-mccbincluded/
3. https:/www.youtube.com/watch?v=zfi4Go8bQTY

XVIlI SuggestedAssessmengcheme

Performancelndicators Weightage
ProcessRelated: 30 Marks 60 %
1 | Handlingof the components 10%
2 | ldentificationof components 20%
3 | Measuringvalueusingsuitable instrument 20%
4 | Working in teams 10%
Product Related: 20 Marks 40%
5 | Calculatedheoretical valuesf givencomponent 10%
6 | Interpretatiorof result 05%
7 | Conclusions 05%
8 | Practicalrelatedquestions 15%
9 | Submittingthejournalin time 05%
Total ( 50 Marks) 100%
Marks Obtained Dated signature of teacher
ProcessRelated Product Total

(30) Related(20) (50)
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Practical No. 7: Testing of rewirable fuse
| Practical Significance

The fuse is one of the most important component of an electrical installation. Fuse proddtetye
and ease in smooth operation in the installation. It is essential to know the construction and working c
fuse.

Il Industry/Employer ExpectedOutcome(s)

Carryout wiring andmaintenanceactivitiesusingrelevantmaterialstoolsandsafetypractices.

Il CourselLevellLearning Outcome(s)

Follow safeworking practicesvhenundertaking electricalork

IV Laboratory Learning Outcome(s)

LLO Testtheworking of fuse

V  RelevantAffective Domain related outcome(s)

Follow safetyelectricalrulesfor safepractices.

VI = RelevantTheoretical Background (With diagramsif required)

A fuse is a safety device having a short length of a thin metal wire having low melting point, which
melts and breaks the circuit if the current exceeds a safe value. A fuse wire is conngetied in the
electric circuits. The thickness and length of the fuse wire depends on the maximum current allowe:
through the circuit. An electric fuse works on the heating effect of current. The fuse for protecting a
domestic wiring Is fitted just abovaiomain switch on the switch board. The fuse in domestic wiring
consists of ‘a porcelain fuse holder H having two brass terminals irhis. is connected in the live

wire. The other part of the fuse is a removable fuse grip G which is also mpdecefain. The fuse

grip has a fuse wire fixed in it. When fuse grip is inserted in the fuse holder as shown.in figure 7.1 thel
the circuit is completed so, under normal circumstances when the current is within limit, the fuse wire
is intactandelectriccurrentis availablein ourwiring

Fuse base Contact

fuse element
m £ \Lp *fuse carrier contact

Fig. 7.1Constructiorof fuse
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l&—— Live wire le— Live wire

Fuse wire
melts

and break
the circuit

le— Fuse grip

{-+—Fuse wire

Fuse holder
Fig. 7.2 Normalcondition Fig. 7.3 Overloador shortcircuit condition

When a short circuit takes place, or when overloading takes place, the current becomes laggesand
the fuse wire too much. Since the melting point of fuse wire is much lower than copper wires, the fuse
wire melts and breaks the circuit as shown in Figure 7.3. When the fuse wire breaks, electricity suppl
automatically switched off before any damagan be done to the rest of the electrical appliances being
used.

The thin wire is used as a fuse wire and not a thick wire. Thin wire is used in a fuse because i
has a much greater resistance. Due to its high resistance, the heating effect of clirbentwch
more in the fuse wire than anywhere else in the circuit. This will melt the fuse wire whereas other
wiring will remain safe. We should not use a thick wire as a fuse wire because it will have a low
resistance andenceit will notgetheatedo its melting point easily

VIl Actual Circuit diagram usedin laboratory with equipment Specifications:

fuse

o o { /;\ (
Vv (o } \ 3
|: \_/
I
19 1! _
20V 1] 5 . ¥
AC : 1 S ———— /
Supply ! = i\ A
: I o0 KV ) p | Lemp
i ) _J Bank
: p
I
|
I
i —a

Fig. 7.4 Circuit diagram
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VIl Required Resources/apparatus/equipmentvith specification

S.No. Nameof Resource Suggestedroad Specification Quantity
1 Rewirablekitkat fuse Rangel-5 Amp 1 No.
2 Lampbank 230V, 10A 1 No.
3 AC ammeter 0-10Amp 1 No.
4 AC voltmeter 0-300V 1 No.
5 Autotransformer 0-270V, 10A, 10Kva 1 No.

IX Precautionsto befollowed:

1.
2.
3.

X Proc
1.

No g wN

Connectiorshouldnot beloose
Ensurethatproperratingof fuseis selected
Follow electricalsafetyrules

edure

Makeconnectionssperthecircuit diagram.
Switchonthe supplyand adjustherated loacturrent.

Graduallyincrease théoadcurrentand note dowthetime ofoperatiortill fuseblows.

Disconnectheload.

Switchoff thesupply.

Replacduseelementwith differentcurrentrating.
Repeathe procedureand notedownthereadings.

Xl  Observationsand calculations

Sr. No.

Current through fusein ampere

Time of fuseoperation in seconds
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Xl Result(s)
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XV  Practical related questions(Provide spacefor answers)
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My D D

Conclusionand recommendation
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O D D~

@ D (D

(Teacheshouldprovidevariousquestionselatedto practical samplegiven)

1. Definefuse,fuseelementfusingcurrent.

2. Statethetypesof fuses.

3. Statetheapplicationsof fuse.
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D D D D D D Dy Dy Dy DD Dy Dy Dy Dy Dy D Dy Dy (D

D D D D D D Dy DDy Dy Dy D D Dy Dy D D Dy Dy (D

M D D D D D D D D D D~ D DN D D D D D D D

M D DN D D D D~ D~ D D D D DN D D D D D D D

M D D D D D D D D D D D M D D D D D D D

M D D D D D D Dy D D D D D D D D D D D D

D D D D D Dy Dy D~ Dy D D D Dy Dy Dy Dy D Dy Dy (D

M D DN D D D D D D D D D D D D D D D D D

M D D D D D D D D D D D D D D D D D D D

M D D D D D D D D D D D D D D D D D D D

M D DN D D~ D~ D~ DN D D D D DN D D D D D D D

D D D D Dy D D D D D D Dy Dy Dy Dy D D Dy Dy (D

M D D D D D D D D D D D M D D D D D D D

D D D D D D D O D D D D Dy Dy Dy Dy D Dy Dy (D

M D D D Dy D D D D D D D Dy D D Dy D~ D D D

M D D D D D D D D D D D M D D D D D D D

M D~ DN D D D D D D D D D Dy D D D D D D D

M D D D D D D D D D D D D D D D D D D D

@ D D D D D Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy D Dy Dy (D

M D DN D D D D D D D D D D D D D D D D D

M D DN D D D D D D D D D D D D D D D D D

M D D D D D~ D~ Dy D D D D D D D D D D D D

M D DN D D D D D D D D D D D D D D D D D

D D D D D D D Dy D Dy D Dy Dy Dy Dy Dy D Dy Dy (D

M D DN D D D D DN D D D D Dy D D D D D D D

@ D D D D D Dy D Dy D Dy Dy Dy Dy Dy Dy D Dy Dy (D

D D D

D D D

(M~ D~

M D DN D D D D DN D D D D DN D D D D D D D

D D D

D D D

M D D

M D~ D D D D D D D D D D D D D D D D D D

D D D

D D D

M D D

M D D D D D D D D D Dy M D D~ D D D DN D D

D D D

D D D

D Dy D

M D~ DN D D D D D D D D D MDD D D~ D DN D D

O D D

O D D~

O D D~

@ @ D D D D Dy D D D D Dy Dy Dy Dy DD Dy Dy D

D D D

D D D

D D D

M D D D D D D D D D D D D D D D D D D D

D D D

D D D

D D D

M D D D D D D D D D D D D DD D D D D D

D D D

D D D

D D D

M D~ DN D D D D D D D D D D D D D D DN D D

[N

Maharashtré&tate Boaraf TechnicalEducation( 6 Bobeme

40



ElectricalMaterial And Wiring Practice(313002

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

eéeéeéeéeéeéeeccéeéeéeéeéeéececéecee.eeéeccece
XVI References/Suggestiorfer further reading

1. https://discover.hubpages.com/technology/RewirfildesElectric

2. K.B. Raina, S. K. Bhattacharya, "Electrical Desigstimation and Costing”, New Age
International Publishers, Reprint 2010, ISBN(10):284-03638; ISBN(I3): 97881-224
03633

XVIlI SuggestedAssessmenScheme

Performancelndicators Weightage
ProcessRelated: 30 Marks 60 %
1 | Handlingof the components 10%
2 | Identificationof components 20%
3 | Measuringvalueusingsuitable instrument 20%
4 | Workingin teams 10%
Product Related: 20 Marks 40%
5 | Calculatedheoretical valuesf givencomponent 10%
6 | Interpretatiorof result 05%
7 | Conclusions 05%
8 | Practicalrelatedquestions 15%
9 | Submittingthejournalin time 05%
Total ( 50 Marks) 100%
Marks Obtained Dated signature of teacher
ProcessRelated Product Total
(30) Related(20) (50)
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Practical No. 8: Preparation of serieslamp testboard with 2 meter wire extension.
| Practical Significance

Testing of electric circuit plays an important role in electrical and electronic equipments. Testing of
components such as choke coils motor, generators, household equipmestai@tessary for fault
finding, satisfactoryperformancef equipmentssafetyof operator]ife of equipmenttc.

Il Industry/Employer ExpectedOutcome(s)

Carryout wiring andmaintenancactivitiesusingrelevantmaterialstoolsandsafetypractices.

Il CourselLevellLearning Outcome(s)

Follow safeworking practicesvhenundertaking electricatork.

IV Laboratory Learning Outcome(s)
Prepareseriedamptestboardwith 2 meterwire extension.

V  Relevant Affective Domain related outcome(s)

Follow safetyelectricalrulesfor safepractices.

VI = RelevantTheoretical Background (With diagramsif required)

A series test lamp can be used to find the open circuit and short circuit in electrical circuit. Series tes
lamp can be used toheck the continuity of the supply ineetrical circuits.Series test lamp is
connectedn serieswith the circuitto checkopencircuit or shortcircuit.

If seriedampdoesnotglow it indicateshereis opencircuit.
If lampglowswith morebrightnesst indicateshatthereis shortcircuit.

If lampglowswith normalbrightnesst indicateshatcircuit is in goodcondition.

E P

L 1 Lamp Holder

Fuse

INDICATOR

A [T

3 PIN SOCKET

N

N P SWITCH

Fig. 8.1Seriegestlampboard
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VIl Actual Circuit diagram usedin laboratory with equipment Specifications

P N

o

",
L

é Neon Lamp

i

Fig. 8.2Circuit diagramof seriesestlampboard

VIII Required Resources/apparatus/equipmenivith specification

S.No. Nameof Resource Suggestedroad Quantity
Specification

1 Woodenboard/PVC board Standardsize 1 No.

2 BattenLampholder 240V, 6A 1 No.

3 Lamp 40 watt 1 No.

4 Switch 240V, 6A 1 No.

5 Socket 5Pin, 240V, 6A 1 No.

6 Indicator 240V 1 No.

7 Fuse 6A 1 No.

8 PVC Wire of red,black andgreencolor 2mm?2 2 meter
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IX

Precautionsto be followed

1. All electricalconnectionshouldbe neatandtight.
2. Checkthepowersupplybeforeconnection.

3. Follow safepractices.

X

Hwnh e

Xl

Procedure

Observationsand calculations

Preparghetestboardaspercircuit diagram.
Connectheequipmento betested.
Switchonthe supplyand observérightnesof thelamp.

Dependinguponthe conditionof thelamp notedowntheobservations

Sr.
No.

Lamp

(Dim/Bright/No)

brightness

Remark whether equipment is open circuit/short
circuit/not faulty

D D D
Oy D D~

D D D
O D D~

D D D
O D D~

XV  Practical related questions(Provide spacefor answers)

Result(s)
66 &

7

e

7

e

N

D~

o @
o @
M D~
® D

D~
(N
D~
D~
(N

Interpretation of results

D -
M D
D s
D D
MDD
(OO

D~
s
D~
-
D~
D~

O D D~

O Dy D~

M D D

D D D

M D D

D D D

D D D

D D D

D D D

Dy D D

O D D~

O D D

M D D

D D D

M D D

M D D

M D D

D D D

Conclusionand recommendation

D
D
D
D
o
D

-
-
-
-
-
D»

é

-
-
-
-
-

o D

é

M D~

é

D D D

M Dy D

@M D D

O Dy D~

D D~

é

M D D

M D D

M D D

D D D

My D D

O D D~

O D D~

O D D~

M D D

D D D

D D D

@ D D~

Oy D D~

@ D D~

(M~ D D

D D D

D D D

M D D

Dy D D

D D D

M D D

D D D

D D D

M D D

D D D

Dy D D

O D D~

O D D~

O D D~

M D D

M~ D D

M D D

M D D

M D D

D D D

M D D

D D D

M~ D~ D

M D D

D D D

M D D

@ D D~

O D D~

Dy D Dy

M D D

D D D

D D D

O D D~

O @ D

@ D D

(Teacheshouldprovidevariousquestiongelatedto practicat samplegiven)

1. Write necessargonditionsfor usingtestseriedampfor testing.

2. Drawadiagramfor testingchokecoil usingseriegestlamp

3. Write meaningof SERIESN seriegestlamp.

M D D

M D D

D D D

M~ D~

MDD D

M D D

M D~

D D D

D D D

D D D

D D D

D D D

O D D~

O D D

O D D~

D~ Dy D

D~ D D

D D D

D D D

D D D

D D D

D D D

D D D

D D D

[N
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@ D D D D D D D D D D D D Dy D D D D D Dy D Dy D D D Dy Dy Dy Dy Dy D D Dy Dy Dy Dy D D D Dy D~
@D D D D D D D D D D D D D Dy Dy Dy DDy D Dy DO Dy DDy D Dy Dy Dy Dy Dy D D Dy D Dy Dy D D D Dy D~
D D O D D D D D D D D D D Dy Dy Dy Dy Dy Dy Dy Dy Dy D D DD D D D D D D Dy D Dy Dy D D D Dy D~
@ D D D D D D D Dy D D D DO Dy Dy Dy D Dy Dy Dy Dy DD Dy D Dy DDy Dy D D D Dy D Dy Dy D D D Dy D~
@ D D D D D D D D D D D D Dy Dy Dy Dy D D Dy Dy Dy Dy Dy Dy Dy Dy DDy D D D Dy Dy Dy D D D D Dy D~
@ D O D D D D D Dy Dy Dy DD Dy Dy DD D D Dy Dy Dy D D D D~ Dy Dy DDy D D Dy Dy Dy Dy D D D Dy D~
@ D O D D D D D D Dy D Dy Dy Dy D D D D D D D D D D D Dy Dy Dy Dy DD D Dy Dy Dy Dy Dy D D Dy D~
D D D D D D Dy Dy Dy Dy Dy Dy DDy Dy D D D D Dy Dy D D D D Dy D Dy Dy Dy D~ D Dy Dy D Dy D D D Dy D~
D D O D D D Dy D Dy Dy D DD Dy Dy D D D D Dy D D D D D D Dy Dy Dy D D D Dy D D D D D D Dy D~
@D D O D D D Dy D D D D D D Dy D D D D D Dy D D D D D D Dy Dy D Dy D D Dy Dy D D D D D Dy D~
@ D O D D D Dy D D D D D D Dy D D D D D Dy D D D D D D Dy DOy D Dy D D D D D D D D D Dy D~
D D D D D D Dy D Dy Dy D D Dy Dy Dy Dy Dy D Dy Dy Dy D D D D D Dy D Dy D D Dy D Dy D D D D D Dy D~
D D D D D D Dy Dy D D D D D D O D D D D Dy Dy D D D D D Dy Dy Dy Dy D D Dy D D D D D D Dy D~
D D D D D D DD D Dy D D Dy Dy Dy D D D D Dy D D D D D D Dy Dy Dy Dy Dy D Dy Dy D D D D D Dy D~
D D D D D Dy D D D D D D Dy Dy Dy D D D D Dy D D D D D D Dy Dy Dy D D D D Dy D D D D D Dy D~
@D D O D D D D D Dy D D D D Dy D D D D D Dy D D D D D D Dy Dy Dy Dy D D Dy D Dy D D D D Dy D~
@ D D D D D Dy D D D D Dy D Dy Dy D D D D Dy D D D D D D Dy Dy Dy D D D Dy D D D D D D Dy D~
@ D D D D D D D D D D D D Dy D D D D D Dy D Dy D Dy D D D Dy Dy D D Dy D D D D D D D Dy D~
@ D D D D D D Dy D D D D D Dy Dy D D D D Dy D D D D D Dy Dy Dy Dy D D Dy Dy Dy D D D D D Dy D~
D D D D D D Dy D D D D D Dy Dy Dy D D D D Dy D D D D D Dy D Dy D D D D DDy Dy D D D D Dy D~
@ D O D D DDy D D D D D D Dy Dy D Dy Dy Dy Dy Dy Dy D D Dy Dy Dy D D D D D Dy Dy Dy D D D D Dy D~
@ D O D D D D D Dy D D D Dy Dy Dy Dy Dy D Dy Dy Dy Dy D D D Dy Dy D D D D D Dy Dy Dy D D D D Dy D~
@ D D D D D Dy Dy D D D D Dy Dy D D D D D Dy D D D D D Dy D Dy D D D D D D Dy D D D D Dy D~
D D D D D D Dy Dy Dy D D D D Dy Dy D D D D Dy D D D D D Dy Dy Dy D D D D Dy Dy D D D D D Dy D~
D D D D D D Dy D D D D D D Dy D D D D D Dy D D D D D P Dy Dy D D D Dy D D D D D D D Dy D~
@ D D D D D D D Dy D D Dy D Dy Dy D D D D Dy Dy D D D D D Dy Dy Dy D D D Dy D D D D D D Dy D~
@D D D D D D D Dy D D D D D Dy D D D D D Dy D D D D D D Dy Dy Dy D D D Dy Dy Dy D D D D Dy D~
D D D D D Dy Dy D D D D D Dy Dy D D D D D Dy Dy D D D D D Dy Dy Dy Dy D D Dy Dy Dy Dy Dy D Dy Dy D
@D D D D D D Dy Dy Dy, Dy Dy D Dy Dy Dy D D D D Dy Dy Dy D D D D Dy Dy Dy D D D D Dy D D D D D Dy D~
@D D O D D D D D Dy D D D D Dy D Dy D D D D Dy Dy D D D D Dy Dy Dy D D Dy D D D D D D D Dy D~
D D D D D D Dy Dy Dy Dy Dy D Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy D D D D Dy Dy Dy Dy Dy D D Dy Dy Dy D D D Dy D~
@ D O D D D D O D D D D D Dy D D D D D Dy D D D D D D Dy Dy Dy D D D DO D D D D D D Dy D~
@D D D D D D Dy My Dy Dy D (D D Dy Dy D D D D Dy D D D D D D Dy Dy Dy Dy D DDy Dy D D D D D Dy D~
@ D O D D D D D O D D D D Dy Dy D D D D Dy D D D D D D Dy Dy DOy D D D D D Dy D D D D Dy D~
D D D D D D Dy D Dy Dy Dy Dy D Dy Dy D D D Dy Dy Dy D D D D D Dy Dy Dy D D D Dy Dy Dy D D D D Dy D~
D D D D D D Dy Dy Dy Dy D Dy D DD D D D D D D Dy D D D Dy D Dy Dy DD D D D D D D D D Dy D~
@ D D D D D D D D D D D D Dy D DD D D Dy Dy Dy Dy D D Dy Dy Dy Dy D D D Dy Dy Dy Dy D D D Dy D~
@ D D D D D D D Dy D D D D Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy D Dy Dy D Dy D D D Dy Dy Dy Dy D D D Dy D~
@ D O D D D D D D D D D DO~ Dy Dy Dy D D D Dy Dy Dy D Dy D Dy DDy Dy Dy D D Dy Dy Dy Dy D D D Dy D~
@ D D D D D D D D D D D D Dy D Dy D D D Dy Dy DD D D D D Dy Dy D D D Dy Dy Dy Dy D D D Dy D~

@D D D D D D D D D D D D Dy Dy Dy DD D Dy Dy Dy DD D Dy Dy Dy D D D D Dy Dy Dy D D D D Dy D
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XVI References/Suggestiorfer further reading

1. www.electicaldu.com
2. www.howstuffworks.com
3. www.electricaltechnology.org

XVII  SuggestedAssessmenScheme

Performancelndicators Weightage
ProcessRelated: 30 Marks 60 %
1 | Handlingof the components 10%
2 | ldentificationof components 20%
3 | Measuringvalueusingsuitable instrument 20%
4 | Workingin teams 10%
Product Related: 20 Marks 40%
5 | Calculatedheoretical valuesf givencomponent 10%
6 | Interpretatiorof result 05%
7 | Conclusions 05%
8 | Practicalrelatedquestions 15%
9 | Submittingthejournalin time 05%
Total ( 50 Marks) 100%
Marks Obtained Dated signature of teacher
ProcessRelated Product Total

(30) Related(20) (50)
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Practical No. 9: Testing of the RCCB
I Practical Significance

RCCBis alife savingdevicewhichis designedo preventhumanlife from electricshocks. Thiglevice
providesthe safetyin anelectricalinstallation,thereforat is essentiato knowtheworking of RCCB

Il Industry/Employer ExpectedOutcome(s)

Carryout wiring andmaintenanceactivitiesusingrelevantmaterialstoolsandsafetypractices.

Il Courselevel Learning Outcome(s)

Follow safeworking practicesvhenundertaking electricalork.

IV Laboratory Learning Outcome(s)

LLO Testtheperformancef RCCB.

V  RelevantAffective Domain related outcome(s)

Follow safetyelectricalrulesfor safepractices.

VI  RelevantTheoretical Background (With diagramsif required)

An Earth leakage circuit breaker (ELCB) is a safety device used in electrical installations. It protects
operator, instruments as well as circuit while earth leakage. There are two types of ELCB voltage
operated and current operated. Voltage operated ELCBl@renes, they are not used now in new
installations. However current operated ELCB are widely used, this current operated ELCB is called a
Residual Current Circuit Breaker (RCCB). A Residual Current Circuit Breaker (RCCB) is an electrical
device that prvides protection against electric shocks, electrical fires, and other dangerous electrica
hazards. It is designed to detect and quickly disconnect the electricity supply when an imbalance in th
electrical current is detected. RCCB works on the prin@plmcoming current is equal to outgoing
current. Residual current is a difference between line current and neutral current. At the event of ear
leakage, current finds the earth path and hence imbalance occurs between line current and neut
current.Thecail in toroidaltransformelin RCCB sensesesidualcurrentwhichis connected toelay.

| Current limiting resistance |

Test Button ‘
=~ .
Circuit Breaker
Line Contact \
O, 0 : 6 \ |
| Residual [ i vy
| Current —‘—"I (‘-., wy
Neutral Sensing Coil | « —ry o
TERS"
Earth | = J J

g ] m— o
[

T Load

Fig. 9.1RCCBconstruction
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VIl Actual Circuit diagram usedin laboratory with equipment Specifications

ICDP

Single A m—

Phase, H

230V,

AC \ load
Supply N——ei~e—{—1} s
E

.\-
Knife Switch

Fig. 9.2circuit diagramfor testingof RCCB

VIl Required Resources/apparatus/equipmenivith specification

S.No Name of Resource Suggestedroad Specification

Quantity

1 RCCB 10A, doublepole, sensitivityB0mA

1 No.

Digital multimeter

1 No.

Auto transformer Singlephased-270 V,10A

1 No.

2 No.

Voltmeter 0-300V

1 No.

Lampbank 230V, 10A

1 No.

2
3
4 Ammeter 0-10A
5
6
7

Knife switch Singlepolesinglethrow

1 No.

IX  Precautionsto be followed:

1. While testingRCCB properrating of fusesshouldbeusedin ICDP.
2. Precautionshouldbetakenwhile operatingknife switch.

X Procedure

Connecthecircuit asshownin thediagram.

Apply ratedvoltage byusingautotransformer.

SwitchON theload.

Measurecurrentthroughlive andneutralwire beforeclosingtheknife switch.
By operating knife switclereateearthfault.

Measurecurrentthroughlive andneutralwire afterclosingthe knife switch.
Note dowrthe trippingtime of RCCB.

NooahsMwdPR
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Xl Observations andcalculations

Before operating knife switch

Sr. No.

Current through live wire

Current through neutral wire

After operating knife switch

Sr. No.

Current through live wire

Current through neutral wire

Xl Result(s

N

D
D

e

7

e

7

e

D D
@ D~
D D

M D D
(O NONEON
D Dy D:
M D D

My D D~
My D D~
M. D« D
M D D

D D D

D D D~

M D D

DD @D

D D D

M D D

)

D D D

D D D

D D D

M~ D D

D D D

D~ D D

O D D

D D D

O D D~

M D D

D D D

D D D

M D D

D D D

M D D

M D D

D D D

M D D

D D D

Interpretation of results

Dy D D

M D D

@ @D D

D D D

O D D

M D D

D D D

M~ D D

M D D

D D D

D D D

M D D

D D D

Conclusionand recommendation

D D D

M D M

D D D

D D D

O D D~

D D D

@ D D~

M D D

D D D

M D D

O D D

D D D

O D D~

M~ D D

My D D~

D D D

M D D

D D D

M D D

D D D
M D D
D D D
D D D
M D D~
D D D
D D D
My D~ D~
D D D
D D D
My D D~
My D D~
D D D
M- Dy D~

D D D
M D D
D D D
D D D
M D D
D D D
D O D

M D
D D D
D D D
M D D
M D D
D D D
M D D

D D D
My D D
D D D
M D D
M D~ D
D D D
D D O
My Dy D
D D D
D D D

M D
My Dy D
MDD D
My Dy D

XV Practical related questions(Provide spacefor answers)

(Teacheshouldprovidevariousquestiongelatedto practicat samplegiven)
1. StatehowRCCBdiffersfrom MCB.

2. IsRCCBtripsin theeventof shortcircuitin anelectriccircuit?

3. Statethedifferentpartsof RCCBandwrite thefunctionof eachpart.

M D~ D D
M D~ D D
D O D D
M D~ D D

D D D D

D D D D

D D D D

D D D D

O @O D D

D D D D

D D D D

D D D D

D D D D

O @O D D

D D D D

D D D D

D D D D

D D D D

@O @O D D

D D D D

@O @O D D

D D D D

D D D D

o O D D
M D D D
D O D D
D O D D
M D D D
D O D D
D O D D
M D D D
D O D D
D O D D
M D~ D D
M D~ D D
D O D D
M D~ D D

O D D~

D Dy D

D D D

O @O D D

D D D

Dy D D

D D M

D D D D

D D D

D D D~

D D D

D D D D

M~ D D

D D D

D D D

D D D D

D

[N
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M D D D DN D D D D D D D D D D D D D D D D DN D D D D D D D D D
D D D D D D DDy D D Dy D DD D D Dy Dy Dy Dy Dy D Dy D Dy Dy Dy D Dy Dy D

XVI

D D D D D D D Dy D D D O D DD D D D Dy D D D D D D D Dy D Dy D
D DD D D D D Dy D Dy DD D D D DD D Dy D D D D D Dy Dy Dy D Dy D
Dy D D Dy Dy Dy D D D D Dy Dy Dy D Dy D DD Dy D D D D D D Dy Dy Dy Dy D
D D D D DD D D D D Dy D D D D D D DDy D D D D D D D Dy D Dy D
Dy D D D D D D D D D Dy D Dy Dy D D Dy D DDy D D D D Dy Dy Dy D Dy D
Dy DD D M D D D D D Dy D D D D D D Dy Dy D D D D D D D Dy D Dy D
MDD D M D D D D D D Dy D D D D D Dy Dy Dy D D D D D D DO Dy D Dy D

é

D
D
D
9N
D
D

References/Suggestiorfer further reading:

M D~ D D D D D D D D D D D D D D D D D D D D~ D D D D D D D D D

D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D

M D D D D D D D D D D D D D D M Dy D D~ D D DO~ D D D D D D D D~

é

D D D D D D D D D D D D D D D D D D D D D DD D D D D D D D D

D D D D D D D D D D Dy D D D D D Dy Dy Dy D Dy D D Dy D D D D D Dy D~

M D D D D D D D D D D D D D D D D D D D D D D D D D D D D D

é

M D D D MO D D D D D D D D D D D D D D D D D D D D D D D D D~

M D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D~

M D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D

D D D D D D D D D D Dy D D D D Dy Dy Dy Dy D D D Dy Dy D D D D D Dy Dn

M D D D D D D D D D D D D D D D D D D D D DO~ D D D D D D D D~

D D D Dy D D Dy Dy D Dy Dy Dy Dy D D Dy Dy Dy D D Dy D Dy D Dy D D D D Dy D~

D D D D D D~ D~ D D D D D D D~ D D D D D D D D D D D D D D D D D

M D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D

M D D D D D D D D D D D D D D D D D D D D DN~ D D D D D D D D D~

M D D D D D D D D D D D D D D D D D D D D DN D D D D D D D D D~

D D~ D Dy D D D D D D Dy D D D D D Dy Dy Dy D D D Dy D D D D D D Dy D~

M D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D~

M D D D D D D D D D D D D D D D D D D D D DN D D~ D D D D D D D

M D D D D D D D D D D D D D D D D D D D Dy D D D D D D D D D D~

M D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D~

Dy D Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy D D D D Dy Dy Dy Dy Dy D D D D D D D D Dy Dn

M D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D~

MDD D Dy D D D D D D Dy D D D D D Dy Dy Dy Dy Dy DDy D D D D D D Dy D

M DO~ D D D D D D D D D D D D D D D D D D D D D D D D D D D D D

M D D~ D D D D D D D D D D D D D D D D D Dy DN D D D D D DO D D D

M D D D M D D D D D D D D D Dy MDD D D D D D D D D D D D D D~

M D D D D D~ D D D D D D D D D~ D D D D D D D D D D D D D D D D~

D D D D D Dy D Dy D D Dy Dy Dy Dy D Dy Dy Dy Dy D Dy D D D D D Dy D D Dy D

M D D~ D D D D D D D Dy D D Dy D D DD D D D D D D D D D D D D D~

D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D~

M D D D D D DO~ D D D D D D D D D D D D D D DN D D D D D D D D D~

D

http://www.idconline.com/control/Working- Principle_of ELCB and RCB.pdissessedon

11" April, 2018.

https:/www.electrical4u.com/residualurrentcircuit-breaker/assessedn 11" April, 2018
rebc

http://www.studyelectrical.com/2015/05/resichaairrentcircuit-breakerselcb-rcch-

working-principle.html,assessedn 11" April, 2018
https://ibrary.e.abb.com/public/d286e8468abe43dcc1256a93002¢4169/GSK050070180
201.pdf,assessedn 11" April, 2018
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XVIlI SuggestedAssessmentcheme

Performancelndicators Weightage
ProcessRelated: 30 Marks 60 %
1 | Handlingof the components 10%
2 | ldentificationof components 20%
3 | Measuringvalueusingsuitable instrument 20%
4 | Workingin teams 10%
Product Related: 20 Marks 40%
5 | Calculatedheoretical valuesf givencomponent 10%
6 | Interpretatiorof result 05%
7 | Conclusions 05%
8 | Practicalrelatedquestions 15%
9 | Submittingthejournalin time 05%
Total ( 50 Marks) 100%
Marks Obtained Dated signature of teacher
ProcessRelated Product Total

(30) Related(20) (50)
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Practical No. 10: Selection of fusén different lighting circuits
I Practical Significance

Fuse preventsthe electrical circuit in the eventof over currentand fault, henceto avoid the
damageo anelectrical circuit selectionf correct ratingdf fuseis important.

Il Industry/Employer ExpectedOutcome(s)

Carryout wiring andmaintenanceactivitiesusingrelevantmaterialstoolsandsafetypractices.

Il Courselevel Learning Outcome(s)
Selectrelevantconductinggelectromagnetiandmagnetionaterials.

IV Laboratory Learning Outcome(s)
Choosdheappropriatduseratingandits locationfor the givencircuit
V  RelevantAffective Domain related outcome(s)

Follow safetyelectricalrulesfor safepractices.

VI . RelevantTheoretical Background (With diagramsif required)

A fuse is a safety deviaesed for purpose of protecting circuit against excess current. In the event of
excessive current, the fuse elememts and opens up the circuit thereby protectinfyjadm damage.

In electrical installations, the fuses are always connected into live (kite42 and L3 as shown in

Fig. 1) andneverinto the neutra(N) or the protectiveearthline (PE).

Following arethetypesof fusesusedin domesticwiring.

1. Rewirabletype (up t0200 A)
2. Cartridgetype ( upto 1250A)

Someimportanttermsrelatedto fuseareasfollows:

1. CurrentRating: Safemaximum current that can be passedcontinuouslywithout
overheating.

2. FusingCurrent:Thecurrentat whichthefuseelementmelts.

3. FusingFactor:lt is aratio of minimumfusingcurrentandcurrentrating.

The fusingfactor for rewirable fuse varies between 1.4 and 1.7 and may go up to 2.0, but for
HRC fuse it is-1.1. However, a fuse selected for overcurrent protection should not have a fusing
factormorethanl.25.
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VIl Actual Circuit diagram usedin laboratory with equipment Specifications

L

La
N

PE ————— . — e — ————————— — ——

[

Fig. 10.1FusePlacement

VIl Required Resources/apparatus/equipmentvith specification

S, Name of Resource Suggesteddroad Specification Quantity
No.

1 Lighting circuit connectedo DB 1 No.

2 Fusewire Variousfuserating As required
3 ElectriciansScrewdriver 150mm 1 No.

4 InsulatedCombinationPlier 200mm 1 No.

5 Test lamp 1 No.

IX' Precautionsto be followed

1. Followelectricalsafetyrules.
2. Useinsulatedoolswhile workingoninstallation.
3. Insurethatthesupplyin "OFF" while replacinghefuse

X Procedure

Identify anyelectricalcircuit in thedepartment.

Identify thenumberof sub-circuits.

Calculatetheconnectedoadin thesub circuit.
Calculatetotalloadonacircuit.

Calculate individuaturrentratingof circuit.
Selectpropercurrentratingof fusesfor thesub-circuitsandmainswitch.

Switch"OFF"themain switch.

© N o O~ W DdhdRE

Testthe supplyat incoming and outgoingterminalsof the main switch with the help of
test lamp.
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Xl

9. TestthesupplyatDB.

10.Replacethe old fuseelementin DB and main switch using new fuse elementof proper

rating.

Observationsand calculations:

1. No. of light subcireuits................

2. No. of powersubcircuits (if ‘any)..............

Sr.
No.

Subcircuit-no.

Description Total Total Fuse current
connectedoad | current | rating
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Conclusionand recommendation
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XV  Practical related questions(Provide spacefor answers)

(Teacheshouldprovidevariousquestionselatedto practicat samplegiven)

1.

2
3.
4

Statetherulefor no.of pointsandtotal wattagein lighting sub-circuit.
Statetherule for no.of pointsandtotal wattagein powersub-circuit.
State how will you selectthefuseratingfor 1 HP, waterpump?

Nameotherdevicewhich canbeusedn residentialunit insteadof fuse.

[N

M-
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XVI References/Suggestiorfer furt her reading

1. K.B. Raina, S.K.Bhattacharya, "ElectricaDesign Estimation and Costing"”, New Age
International Publishers, Reprint 2010, ISBN(I0):24-03638; ISBN(I3): 97881-224

03633
XVII SuggestedAssessmenscheme
Performancelndicators Weightage
ProcessRelated: 30 Marks 60 %
1 | Handlingofthe components 10%
2 | Identificationof components 20%
3 | Measuringvalueusingsuitable instrument 20%
4 | Workingin teams 10%
Product Related: 20 Marks 40%
5 | Calculatedheoretical valuesf givencomponent 10%
6 '| Interpretatiorof result 05%
7 | Conclusions 05%
8 | Practicalrelatedquestions 15%
9 | Submittingthejournalin time 05%
Total ( 50 Marks) 100%
Marks Obtained Dated signature of teacher
ProcessRelated Product Total
(30) Related(20) (50)
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Practical No. 11: Measurement of insulation resistance of cable using insulation tester
| Practical Significance

Many a times it is essential to measure insulation resistance of cable before installation as well &
whenever power breakdown in a shop or section of industry occurs. The value of insulation resistanc
measured decides the condition of cable. It is essential to know the procedure & interpretation of valu
of insulationresistance.

Il Industry/Employer Expected Outcome(s)

Carryout wiring andmaintenancectivitiesusingrelevantmaterials foolsandsafetypractices.

Il Courselevel Learning Outcome(s)
Selectrelevantinsulatingmaterials.

IV Laboratory Learning Outcome(s)
Measurensulationresistanc®f cableusinginsulationtester.

V  'RelevantAffective Domain related outcome(s)

Follow safetyelectricalrulesfor safepractices.

VI  RelevantTheoretical Background (With diagramsif required):

Insulation resistance quality of an electrical system degradestimié; environment condition i.e.
temperature, humidity, moisture and dust particles. It also get impacted negatively due to the presen:
of electrical and mechanical stress, so it becomes very necessary to check the IR (Insulation resistan
of equipmentat a constantregular interval to avoid any major electrical shock. Megger is an
instrument designed, to measure extremely high value of resistance. Megger measures the extreme
hi'gh value of resistance, hence asuaeméneodinsuiaiana A
resistancehencecalledinsulationtester.

Hand driven mechanism Manual Hand driven Megger

Electronic Megger (with test push button)

Measurement scale

Test leads
connection

5 — . " Test
Manual Hand driven Megger Electronic Megger (with Test push button)

Fig 11.1Typesof megger
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