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CH-1 

I.ERULESAND STANDARDS 
 

 
ESTIMATING--- 

Itisdefindasanataccessmentofdifferentitemsandtheircostaspertheplanwhicharerequiredfor executing 

a work before actually done. 

FollowingwordshavetheirspecificmeaningaccordingtotheIndianelectricityrules 1- 

Amper- 

- Itistheunitof current 

- -inotherwordsitisthe unvaringelectriccurrentwhichwhenpassedthrougha solutionof 

nitrate of silver in the water, it deposites silver at the rate of 0.01118 gm/s 

2- volt- 

- itistheunitofvoltageorE.M.F 

- itisalsodefindasan1voltof electricpotentialwhichwhenapplysteadilytoaconducter 

containing 1 ohm resistance will flow or cause to flow 1 amp of current. 

3- Circuit- 

- Itisthedefindasaclosedpathalongwhichtheelectriccurrent canflow. 

4- Circuitbreaker- 

- Itisdefindasadevicewhichiscapableofmakingandbreakingthecircuitunderall 

condition. 

5- Switch- 

- Itisdefindasamanuallyoperatedeviceforclosingandopeningofanelectricalckt. 

6- Cut out- 

- It is defind as an appliance which is capable of automatically interrupting the electrical 

energythroughanyconductorwhenthe currentrisesabovethepre-determinedamount. 

7- Conductor- 

-itisdefindasanmaterialwhichconducts theelectricalenergyorcurrentswhen connected with an 

electricalsystem. 

8- live 

Itisdefindassomethingwhichelectricallycharged. 

9- Dead 

Itisdefindassomethingwhichisdisconnectedfromanylivesystemanditmusthavethe potential equal 

to the earth potential. 



10- Span 

Thehorizontaldistancebetweenthetwoadjacentofconsucativesupportiscalledasspan. 
 

 
11- danger 

It is defind as any injury to person or property or fire explosion of burning or any part of the body 

fromelectricshockorinjurytolifeduetogeneration,transmission,distribution&utilizationofelectric power of 

energy 

12- earthingsystem- 

- Itisdefindasasysteminwhichalltheappliancesareproperly earth. 

13- system- 

Itisdefindasanelectricalarrangementinwhichalltheconductors orapparatus areconnected electrically 

to a common source of supply. 

14- apparatus- 

Itisdefindasanelectrical equipementswhichincludesallaccessoriesm/cfitting&appliance where 

conductor are used. 

15- bare- 

Itisdefindassomethingwhichisnotcoveredwithany insulatingmaterials 16- 

conduit- 

Itdefindasatubularstructuremaybeof rigidorflexiblewhichismechanicallystrongandfire proof 

through which cables are drawn. 

17- cable- 

Itisdefindasalengthofinsulatingsingleormoreconductorswhichareaiduptogether. 

18- Electrician- 

Itisdefindasapersonover21 yearsofage&iscompetentforall theI.Erulesinwhich,he is assign to his 

work & who has benappointend by the agent or manager of the installation. 

19-voltage 

Itmeansthdifferenceofelectricalpotentialmesurred involtsbetweenanypartof the conductor & 

the earth as measured by a suitable voltmeter. 



20- Lowvoltage- 

AccordingtoI.Erulesitisdefndasa voltgewhichdoesnotexceeds250vunder normal condition 

subjected to the percentageof variation allowed by the rules. 

 

 
21- medium voltage- 

AccordingtoI.Erules,itisdefindasavoltagerangingfrom250v to650vunder normal conditions 

subjected to the % of the variation allowed by the rules, 

22- highvoltage– 

AccordingtoI.Eruleitisdeindas650vto the33000vundernormalconditionallowedbythe 

rules. 

23- extrahighvoltageaccordingtoi.Erulesitisdefinedasthe voltagewhichexceedsabove 33kvunder normal 

condition subjected to the percentage of variation allowed by the rule. 

Themaximumvoltageregulationallowedforlowvoltageandmediumvoltageis+/-5%asperI.Erules. 

Themaximumvoltageregulationallowedforhighvoltageandextrahighvoltageis+/-12.5%asperIE rules. 

GENERALSAFETYPRECAUTION- 

Rule-29-construction ,installation,protection,operation&maintenanceof 

ofelectricsupplylines&apparatus- 

-Allelectricsupplylines&apparatusshallbeconstructed,installed,protected ,worked,& maintained 

in accordance with standards for the I.E rule so as to prevent danger 

Rule-30-servicelinesandapparatusonconsumer’spremises 

-thesuppliershallensurethatall electricsupplylines,wires,fittings&apparatusbelongingto him or 

under his control which are on a consumer’s premises are in a safe condition. 

Rule-31-cut-outconsumer’spremises 

-thesuppliershallprovideasuitablecut-outineachconductorofeveryline 

-suchcut-outshallbecontainedwithinadequatelyenclosedfire–proofreceptacle. 

-theownerofeveryelectricsupplylineshallprotectitbysuitablecut-out. 

Rule-32-identificationofearthed&earthedneutralconductor&positionofswitches&cut-outstherein 



Anindicationofapermanentnatureshallbeprovided bytheownerof theearthed or earthed 

neutral conductor, such indication shall be provided. 

Rule-33-Earthedterminalonconsumer’spremises- 

The supplier shall provide & maintain on the consumer’s premises use a suitable 

earthedterminalinanaccessiblepositionatornearthepointof commencement ofsupplyasdefined under 

rule 58 

-theconsumershalltakeallreasonableprecautiontopreventmechanical damage 

- italsopreventelectricalshuck&machinerydamage 

Rule-34 –Accessibility of bare conductor- 

Wherebareconductorsareusedinabuildingtheownerofsuchconductorsshall– 

- Ensurethattheyareinaccessible 

- Takesuchothersaftymeasureasareconsiderednecessarybytheinspector. 

Rule-35-cautionnotice- 

Theownerofeverymedium.High,extrahighvoltageinstallationshall affixpermanentlyina 

conspicuous position a caution notice in hindi or local language of district approved by inspector . 

 

 
Rule-36-Handlingofelectricsupplylinesapparatus 

Beforeanyconductororapparatusishandling,theprecautionsshallbetakenbyearthingto discharge 

electrically. 

- Nopersonshallworkonanyliveelectricsupplylineorapparatus 

- Takesthesaftymeasuresapprovedbyinspector. 

Rule-40Street box- 

Precautionsshallbetakentoprevent,asfaras reasonablypossibly,sayinfluxofwaterorgas. 

- Allownerhavetoinstalledstreetboxforpreventionof dangerfrom sparking 

- Allstreetboxshallberegularlyinspectedforthepurposeofdetectingthepresenceofgas. 

Rule-41distinctionofcircuitofdifferentvoltage. 

-to easy control in substation or power grid 

Rule-43-provisionsapplicabletoprotectiveequipment- 

- Firebucketsfilledwithcleandrysandandreadyforimmediateuseforextinguishingfires 



- Firstaidboxesmustbeinstalled 

Rule-44Instructionsforrestorationofpersonssufferingfromelectricshock- 

- Itshallbeaffixedbytheownerinaconspicuousplaceineverygenerating station. 

Rule-49-leakageonconsumer’spremises 

If the inspector or the suppliers has reason to believe that there is in the system of consumer 

leakage which is likely to affect injuriously the use of energy by te supplier or by other person ,which is 

likelytocausedangerhemaygivetheconsumerreasonablenoticeinwritingthathedesiretoinspect & test the 

consumers installation. 

Rule-50-supplytoconsumers– 

Necessaryallkindsofapparatus,safty devicetosuppliedconsumerfollowedbyI.Erules Rule-

51-provisions applicable to medium, high or extra high voltage installations 

- Allconductorsshallbecompletelyenclosedinmechanicallystrongmetalcasing 

- Allmetalworkenclosing,supportingorassociatedwiththeinstallation 

- Everymainswitch–boardshallaclearspaceofnotlessthan3 feetinwidthshallbe 

provided in front of the switch board. 

Rule-54-declaredvoltageofsupplytoconsumer. 

For1-ɸ- 240v 

For3-ɸ-440v,11kv,33kvetc 

Rule-55-declaredfrequencyofsupplytoconsumer 

Rule-56- sealing of meters and cut-outs- 

Asuppliermayaffixoneormoresealstoany cut-out &toanymeter,maximumdemand indicator, or 

other apparatus placed upon a consumers premises 

Rule-57-meters,maximumdemandindicatorsandotherapparatusonconsumer’spremises- No 

meter shall register at no load 

Everysuppliershallexamine,test& regulateallmeter,maximumdemand&otherapparatus Rule-

58-piont of commencement of supply 

Rule-59-precautionsagainstfailureofsupply: 

noticeoffailure-thesuppliershalltakeallresponsible precautiontoavoidanyaccidental 

interruptionof supply& also to avoid danger to the public 



Rule-60-testfortheresistanceofinsulation- 

Allinsulatorsaretobeinsulationtestwhichprovisionforelectricsupply , Rule-

61-connection with earth 

Preventionofelectricshock&damagingofapparatusrequired 

Rule-62-system at medium voltage 

Where a medium voltage supply system is employed the voltage between earth & any 

conductorformingpartofthesaidsystemshallnot,undernormalcondition,exceedlowvoltage. 

Rule-63-approvalbytheinspector 

Beforeinstallinghigh&extrahighsupply,theconsumerhavetotakepermissionofinspector 
 

 
Rule-64-useofenergyathighandextra-highvoltage- 

Theinspectorshallnotauthorizeasuppliertoconnect asupplyofenergyathighorextrahigh voltage to 

any consumer unless I.E rules 

Rule-65-voltagetests 

Rule-66-metalsheathedelectricsupplylines 

Provisionforprecautionagainstexcessleakage. 

Rule-68-generalconditionsastotransformationandcontrolofenergy. 

Energyistransferred&convertedbysubstation&switchstation. 

Substation&switchstation‘shallbeperfectlybeerectedabovegroundbutwherenecessary 

constructed underground , provision for ventilation & drainage shall be made. 

Rule-70-condensers- 

Suitableprovisionshallbemadeforimmediate&automaticdischargeofeverystaticcondenser on 

disconnection of supply 

Rule-74-joints 

Jointsofconductorsinoverheadlinemustbemechanicallystrong. 



Rule-75-maximumstresses:factorofsafety 

- formetalsupports 

- formechanicallyprocessedconcretesupports 

- forhandmouldingconcretesupports 

- forwoodsupports 
 
 
 

 
Rule-76-clearancesabovegroundofthelowestconductor 

1) noconductor ofan overheadline,includingservicelines,erectedacrossastreetshallat any 

part there of be at height less than- 

a) forlowormedium voltage -------19ft 

b) forhigh-------------------- 20ft 

2) alongany street 

a) Forlowormedium ------ 18ft 

b) Forhigh -19ft 

3) Forextrahighvoltagelinestheclearanceabovegroundshallnotless than17ft Rule-

77-clearance between conductors and trolley wires 

1) Noconductorof anoverheadlinecrossing atramway ortrolleybusrouteusingtrollewires shall 

have less than the following clearanceabove any trolley wire. 

a) Low&highvoltage ------- 4ft 

b) Forinsulatedcoveredconductor -------- 2ft 

c) highvoltageupto11kv ------- 6ft 

d) above11kv------ 8ft 

e) extrahighvlatge ----- 10ft 

Rule-78-clearancesfrombuildingsoflowandmediumvoltagelinesandservicelines 

- whenthelinepassesabovethebuilding,averticalclearanceof8ftfromthe highestpoint 

- adjacenttothebuilding,horizontalclearanceof4ft 
 

 
Rule-79-clearancefrombuildingsofhighandextra-highvoltagelines 

1) Verticalclearanceabovethehighestpartofthebuildingimmeadiatlyundersuchlinesof not 

less than 

a) Forhighvoltageupto33kv --------- 12ft 

b) Forextrahigh–plus1ftforeveryadditional33kv 

2) Horizontalclearancebetweenthenearestconductor&nearestanypartofbuilding. 



a) Upto11kv-4ft 

b) 11kv—to---33kv ------ 6ft 

c) Forextrahigh ------- ft&plus1ftforadditional33kv 

Rule-80-conductorsatdifferentvoltagesonsamesupports’ 

Whereconductors formingatdifferentvoltagesareerectedon thesamesupports theowner 

shallmakeadequateprovisiontoguard.Clearancebetweenthedifferentconductors voltageshallbe 

subjectto the prier approval of the inspector. 

Rule-86-linescrossingorapproachingeachother– 

Whereanoverheadlinecrossesotheroverheadline,thenguardmustbeused Rule-

87-guarding 

Linecrossingoverheadlineguardmustberequired. 

Rule-88-servicelinesfromoverheadlines- 

Noservicelineorlappingshallbetakenofffromanoverheadline exceptatapoint Rule-

89-Earthing 

Allmetalsupportsof overheadlines&metallicfittingsattached thereto,shallbepermanently 

&efficientlyearthed 

Rule-90-safetyandprotectivedevices 

Everyoverheadlineerectedoveranypartstreet orotherpublicplace onany consumers premise. 

 

 
Rule-91-protectionagainstlightning 

Forprotectionagainstlighting,thelightingarresterisused 
 
 
 

 
Shortquestionandanswer- 

1- writethefollowingtermsasperIndianElectricRules? 

Q.1-lowvoltage 

Ans-accordingtoI.Erulesitisdefindasavoltagewhichdoesnotexceeds 250v under normal 

condition . 



Q.2-Highvoltage 

Ans-accordingtoI.E.rulesitisdefinedasavoltagerangingfrom650vto33,000v or33kv under 

normal conditions subjected to the percentage of variation allowed by the rules. 

Q.3-Extrahighvoltage 

Ans–itisdefinedasavoltagewhichexceedsabove33kvundernormalcondition. Q.4-

Medium voltage 

Ans–accordingtoI.E.rulesitisdefinedasanvoltagewhichrangingfrom250vto650v under 

normal conditions subjected to the percentage. 

Q.5-Ampere 

Ans-itistheunitof current 

Inotherworditistheunvaryingelectriccurrentwhichwhenpassedthrougha solution of 

nitrate & silver in water, it is deposited the silver at the rate of 0.001118gm/sec 

6-CircuitBreaker 

Ans-itisdefindasdevicewhichcapableofmaking&breakingthecktunderallcondition 7-

Cutout 

Ans-itisdefindasanapplianceswhichiscapableofautomaticallyintruptingtheelectrical energy 

through any conductor when the current rises above the pre determinedamout. 

8-Live 

Ans-itisdefindassomethingwhichiselectricallycharged 9-

Dead 

Ansitisdefindassomethingwhichisdisconnectedformanylivesystem&itmusthavethe potential 

equal to the earth potential 

10-Earthingsystem 

 
Ans-itisdefindasthesysteminwhichalltheappliancesareproperlyearthed 11-

Span 

Ans-thehorizontaldintacesbetweenthetwo consucativesupportsiscalledasspan 12-

Bare 

 
Ans-itisdefindassomethingwhichisnotcoverdwithanyinsulatingmaterials 



CH-4 

OVERHEADINSTALLATION 

Overheadinstallation(H.T) 

DISTRIBUTION- 

Generallyfordistributingforelectricalenergywehavetwotypesofsystemsuch as L.T 

distribution and H.T. distribution. It depends on the voltage to supply. 

ItmaybeHT&LTdistributionbutthe followingaccessoriesmustbeusedintheoverhead distribution 

system 

Supports- 

Usuallyelectricpoleortowersarecalledassupports.themainfunctionistosupports the conductor 

so as to keep it of a suitable lable above the ground . 

-generallyforLTdistributionweused8mor 9mPCC(pre-stresscementconcrete)orRCC(rein forced 

cement concrete) and also rein pole of 9m & 10m height. 

SimilarlyforHTdistributionweused9mPCCorRCCpole&reinforcedofheight12 m. 

-dependingonthevoltagewillsupply&variationregions.Wealsoused towerforHT distribution. 

2- factorsgoverningheightofthepole– 

Followingsaretheimportantfactorgoverningtheheightofthepole. 

1- theminimumclearancesofthelowestconducterformtheground. 

2- thenumberofconductertobecarriedoutandminimumverticalclearancesbetweenthe 

conducter. 

3- thelengthofpoleto beborriedintheground(generally1/6thoftotalheightofthepole) must 

be borried in the ground in normal soil. 

 
CROSSARM–Itisacrosspicotitedto thepoletopattheendportionbymeansof brackets known as 

pole brackets such cross arm are use to hold the insulation in a suitable picing 

Generallyinthedistributionlineweusem/schannel,angleiron,U-shaped,V-shapedor zizzaz 

shape cross arms are used. 

4- Polebracket&clamps-generallypolebracketsareusedtoholdthecrossarmswihthepoles. 

Thebracketsmaybeofthechannelsorangleironandmaybeofpipebrackets. 



-clampsaremadeupoffflatiron&areusedforfixingaswellasholdingsurviceline, stay 

wire, earth wire, shackle Insulators and cross arms etc. 

INSULATOR - 

-Themainfunctionof theinsulatorindistributionlineistoavoidthe directcontactof the charged 

conductor with the earth. 

-thecommonlyusedmaterialfortheoverheadlineinsulatorisporceline,toughedglass&ceramics. 

-wehavethefollowingtypesofinsulators. 1-

pin type insulator- 

Thistypeofinsulatorsaregenerallyusedin240V,440V,11KV &33KV. 2-

Disc insulator are of two tpes depending upon its uses 

i-suspensioninsulator 

ii-straininsulator 

i-SUSPENSIONINSULATOR- 

ifthediscinsulatorarearrangedinverticallythenitiscalledassuspensioninsulator. ii-

STRAININSULATOR- 

Ifthediscinsulatorisarrangedinhorizontallythenitiscalledasstraininsulator. 

-Generallydiscinsulatorsareused11KVunwards. 3-

SHACKLEINSULATOR- 

ThisinsulatorisusedonlyinLTlinein440Vatthe tappingpole,deadendpoleand deviation 

pole. 

-thisinsulatorisalsousedinstreetlightpurpose. 4-

EGG INSULATOR- 

TheinsulatorwhichisusedinstaywireL.T.lineaswellasH.T.lineiscalledasegginsulator. Its 

appearance is similar to egg. 

Conductor— 

Indistributionlineconductor playsavitalroletotransmitorcircutate theelectriccurrent.hence 

conductor is a medium of electric supply system. 

-generallyweuseAAC(AllAluminiumconductor)&ACSR(Aluminiumconductorsteel reinforced) 

as the over head conductor in the distribution l ine. 

 
While stretching the conductor we must have to maintain a specificclearance a mong the 

conductors is called as conductor spacing and also between the ground called as ground 

clearance. 

 
a generalformulaisusedtogettheconductorspacing 

SPacing=√𝑠×(v/150) 

Where,S=Sagoftheconductor 



V=Linevoltage,V 

 

Supply 
voltagein 
(kv) 

0.4 11 33 66 132 220 400 

spacing 0.2 1.2 2.0 2.5 3.5 6.0 11.5 

 
Similarlythegroundclearanceofthe conductorindifferentlocationsarementioned below. 

Supplied 
voltagein 
(kv) 

0.4 11 33 66 132 220 400 

Across 
street(m) 

5.8 5.8 6.1 6.1 6.1 7.0 8.4 

Along 
street(m) 

5.5 5.5 5.8 6.1 6.1 7.0 8.4 

Other 
areas 

4.6 4.6 5.5 5.5 6.1 7.0 8.4 

 
Spanlength:-Dependingonthe suppliedvoltageofthedistributionlineasWellastransmissionline we 

have following spans for the various types of supports. 

(1) woodenpolespanis40mto50m. 

(2) steeltubularpolespanis50mto80m. 

(3) RCCandPCCpolespanis50m 200m. 

(4) steeltowersspanis200mto400m. 

Forrivercrossinglongspansabout800mmaybeconsiderwhichisexceptional. 

LIGHTINGARRESTER– 

Itisdevicewhichprotectsall theelectricalequipmentsfromdamageduetosurge 

Voltageoflighting.Hencealltheoverheadconductorsarealsoconnectedlighting 

arresteratthesubstations,greedsetc.similarlyallthemodernprotectivedevicesmustbeconnected with this 

lighting arrester. 

PHAGEPLATE- 

Toidentifythecolour codeof overheadconductorssuchasred(R),yellow(Y),&blue(B)such Phase 

plates are attached with the supports . 

DANGERPLATE–usuallythisplateisplacedataheightof2.4mfromtheground onthesupport. This plate 

contains supplied voltage which is written in English hindi& in local language. 



Thisplateisusedawarethehumanbeing. ANTI 

–CLIMBING WIRE- 

Thiswireisprovidedaroundthepolesataheightofabout2.5mfromthegroundforatleast 

1m. 

-itisusenottoclimbanyunauthorizedperson. BIRD 

GUARD- 

Thesearethewoodenpiecesof sizeabout10cm*12.5cm*15cm,in caseofmetalpolesare fitted 

under the insulators. 

-birdguardsareusedtoavoidthe shortcktor earthfaultduetosittingofbirdswhichmayshortcktlive 

conductors or any one line conductor with earth. 

JUMPER- 

Jumpertheconductorswhichareused tocontinuitysupplylinefromonepointtoanotherpoint by 

jumpering. 

- JumpersaregenerallyusedInDPstructure&wheredisconnectionofsupplylineisexiting. 

GUARDWIRE- 

itistheusedtoprotecttheliveofthehumanbeingaswell aswildlife. 

- Theseareusedintheplaceor locationof roadcrossing,overthe telephonelinerailway 

crossingetc. 

STAY- 

Stayisbasicallyusedtoprovidesupporttothelinepoleswheretheyareunbalanceirrection. 

- Generallystayisdoneatanangle45degreeornotlessthan30degree. 

- ForHTlinethisstayanglemayvaryfrom45degreeto 60degree. 

Problem-1 

Electric supply to a factory is to be taken from an existing 11kv overhead 3-phase line for a distance of 

1kmfrom theexitingline.Ifthislineismeanedfor300Aloadpreparealistofmaterialsrequiredforthis purpose 

.assume a road crossing in this distribution line. 

Solution- 

1)-Calculation for no of poles- 

Toatallengthofline=1km=1000m 



Assumethatspanlength=50m So 

no of span =1000/50=20 

Sonoofpolesrequired=20+1=21 

Asroadcrossingaretheirthisline,soonemorepoleisrequiredforthispurpose. 

Hencetotal no of poles required =21+1=22 

2)-singlelinediagram 
 

 

 
Calculationforno.ofcrossarm:- Accordingtosinglelinediagram,letusselectangleironcrossarmat the taping 

pole as well as dead end pole &rest of the intermediate poles we select ‘v’ cross arm. 

Sonoofangleironcrossarmrequired=2 Sono 

of‘V’ cross arm required =2 

4-calculationfornoofinsulators- 

Accordingtotheabovelinediagramstraininsulatorsareusedatthe tappingpolesaswellas dead end 

pole .11 KV pin insulators are used in rest of the intermediatepoles. 

Hencenoofdiscinsulatorrequired=3+3=6 

Total no of 11kv pin insulators =21*3=63 

5)-calculationlengthofoverheadconductor 

Netlengthofconductorrequired=3*(totallengthoftheline+2%forsag)=3*(1000+20)=3060m Considering12m 

extra for twisting & binding at the tapping pole as well as dead end pole. 

Sogrosslengthofconductor=3060+12=3072m 

6)- selection of overhead conductor- 



Fromtheconductor tablefor thecurrentratingof305A at400cACSR,6/1× 4.50 ,caftype conductor 

should beselected. 

 
 
 

 
Materialtable- 

 

SI DESCRIPTION SPECIFICATION QUANTITY 

01 Supports RCC,9m 22nos 

02 Crossarmswithit’sfittingaccessories a) angleironcross arm 

b) V-crossarm 

2nos 

21nos 

03 Insulatorswithitsfittingaccessories a) disctype11kv 

b) pintype11kv 

06nos 

63nos 

04 Overheadconductor ACSR,6/1×4.50mmcat type 3072m 

05 Staywithitsfitting accessories For11kvline 02 set 

06 Earthingwithitsfittingaccessories For11kv 04 set 

07 Angleironcrossarmtosupporttheguerdwire 100mm*50mm*7.5mm 

long ,MS type 

02 no 

08 Guardwire 14SWG,GI 50m 

09 Bindingwireattherate100gmperpin insulator Alluminiumtype,single 

core 

6300=6.3kg 

10 Anticlimbingwireattherate3mper pole G.Itype 66m 

11 Dangerplate 11kv 22nos 

12 Completethewholejob  As per 

required 



Q-1preparethelistofmaterialsrequiredforastayset&alsodrawneatsketch 

. 
 



Materialtable- 
 

Si Description specification Quanity 

01 Anchorplate (45*45*6.0)cmM.S 
type 

01no 

02 Stay rod M.Stype16mmdia, 
2.42mlng 

01nos 

03 Staybow M.Stype12mmdia 01nos 
04 Staywire 7/8SWG ,G.I 7.5m 

05 Stayisulator Porcelientype 01no 
06 Stayclamporpole clamp -- 01no 

07 Nut bolt 16mmdia, 02nos 

08 Staythimble M.S type 02nos 

09 Sundriestocompletethewholejob ------ Asper required 



Q-2-preparethelistofmaterialsrequiredforpipeearthingandalsodrawtheneatsketch 
 

 



 

 
Materialtable 

 

Sino Description specification Quanity 

01 G.I pipe 38mmdia,2.5mlong 01no 

02 G.Ipipeforwatering 19mmdia,1.5mlong 01no 

03 G.I pipe 13mmdia,4.5m long 01no 

04 G.I wire 6SWG 12m 

05 G.I lugs G.I type 02nos 
06 G.Inut bolt 10mmdia,16mmdia 04nos 

07 G.I bends 13mmdia 02nos 

08 Castironframe 30cm*30cm 01no 

09 Castiron cover 30cm*30 cm 01no 

10 Funnel - 01no 

11 Channel - 10kg 

12 ¤ Commonsalt - 10kg 

13 Sundriestocompletethewholejob - Asper required 

 
 
 
 
 
 

 
Problem-04- 

Prepare an estimate for high tension line for a distance of 5km using ACSR conducter to 

transmit400kwloadat0.85p.f.in3-phase11kvline,thespanis100m,andalsodrawthe neat sketch. 

Solution:-(1)Calculationforno.ofpoles:- Total 

length of line=5km =5000m 

Given that span length =100m 

No. of span =5000/100 =50m 

Noofpolesrequired=50+1=51 



(2) singlelinediagram:- 
 

 

 

 
(3) calculationforno.ofcrossarms;- 

accordingtosinglelinediagramletusselectangleironcrossarmat thetappingpoleaswellas dead 

end pole and rest of the intermediate poles we select ‘v’ cross arm. 

Hence, 

Totalno.ofangleironcrossarmrequired=2no. 

Total no. of v cross arm required =49 no. 

Calculationlengthfornoofinsulator :- 

Accordingtotheabovelinediagramstraininsulatorareusedatthe tappingpoleaswell as dead end 

pole . 11kv pin insulator are used in rest of the intermediate poles. 

Hence, 

No.ofdiscinsulatorrequired=3+3=6 

No.of11kvpininsulatorrequired49×3=147no. 

Calculationlengthofoverheadconductor:- 

Netlengthofconductor required=3×[totallengthoftheline+2%ofsag] 

=3×(5000+100)=1530m 

Considering20mextrafortwistingandbindingatthetappingpoleaswellasdeadendpole. 

Grasslengthoftheconductor=15300+20=15320m 

Select ion of over headconductor :- 



Here,giventhat 

P=400kw=400×103w 

Cosɸ=0.85 

VL=11kv=11×103v 

Weknowthat, 
 

P=√3VLILcosd 
 

- IL=P/√3VLILcosd 
 

=400×103/√3×11×103×0.85=24.69A 

Full load current , IFL= 24.69 A 

Short–cutcurrent,ISC=1.5×IFL 

=1.5×24.69 

=37.035 A 

Accordingtothe S.C. currentfromthe conductor tableweshouldselect6/1×2.11SquirreltypeACSR 

conductor. 

Materialtable:- 
 

Sino Description Specification Quantity 

01 Supports RCC9m 51nos 

02 Crossarmwithitsfitting accessories a) angleironcross arm 
b) V-crossarm 

02nos 
49nos 

03 Insulatorwithitsfitting accessories a) disctype(11kv) 
b) pintype(1kv) 

06nos 
147nos 

04 Overheadconductor ACSR6/1×2.11squirreltype 15320m 
05 Earthingwithitsfittingaccessories For11kv 10sets 

06 Staysetwithitsfittingaccessories For11kvline 02 set 

07 Bindingwireattherate100gmperpin 
insulator 

Alluminiumtypesonglecore 100*147 
=14.7kg 

08 Anticlimbingwireattherate3mper pole G.itype 51*3=153m 

09 Dangerplate 11kv 51nos 

10 Sundriestocompletethewholejob -- As per 
required 



Problem-05:- 

Anoverhead11kv,50 Hz,3-dlineisbetappedupfortheexisting11kvlinepoleatabout 90° angle. the 

purposed line has to be erected on 10m long RCC poles with ACSR conductor of size 6/1×2.11mm with 

average span of 100m line will haveto pass through the city axis about ½ km long make a list of 

materials required for 3.2 km long. 

Soln:-(i)calculationforno.ofpoles:- 

Totallengthofline3.2km=3200m.giventhatspanlength=100m. no. of 

span=3200/100 =32 no. 

No.ofpolerequired32+1=33no. 

Linewillhavetopassedthroughthe cityareasoroadcrossingarethereinthislinesoImore pole 

required for this purpose. 

Totalpolerequired33+1=34no. 

(ii) singlelinediagram:- 
 

 
(iii) calculationfornoofinsulators:- 

Accordingtolinediagram11kvstraininsulatorordiscinsulatorareusedatthetappingpoleas well as 

dead end pole and 11kv pin insulator are used in rest of intermediate pole. 

No.of11kvdiscinsulatorrequired 

3+3+30=36no. 

No.of11kvpininsulatorrequired=96no. 



Calculationlengthofoverheadconductor:- Net 

lengthof conductor required 

=3×[totallengthoftheline+2%forsag] 

=3×[3200+64]=9792m. 

Considering50mextrafortwistingandbindingatthetappingpoleaswellasdeadendpole. Gross 

length of the conductor 

9792+50=9842m. 

Materialtable:- 
 
 
 
 

 

Si 
no 

Description specification Quantity 

01 Supports 10m-longRCCpole 34nos 

02 Crossarmwithitsfittingaccessories a) angleironcross arm 
b) V-CROSSARM 

8nos 
32nos 

03 Insulatorwithitsfitting accessories a) Disctype(11kv) 
b) pintype(11kv) 

36nos 
96nos 

04 Overheadconductor ACSR,6/1×2.11mm 9842m 

05 Earthingwithitsfittingaccessories For11kv 5sets 

06 Staysetwithitsfittingaccessories For11kvline 4sets 
07 Guardwire 14SWGG.I 500m 

08 Bindingwireattheratelogperpininsulator Alluminiumtypesinglecore 100*96=9.6 
kg 

09 Anticlimbingwireattherate3mper pole G.Itype 3*34=102m 

10 Dangerplate 11kv 34nos 

11 Sundriestocompletethewholejob ---- As per 
required 



overheadinstallation(L.T) 

Problem:-1 

A1kmlongoverheaddistributionlineof415v,50Hzistobeerectedalongastraightroot from 100kv A 

11/0.4 KV pole mounting substation , the line is to be laid with 6/1×3.00mm ACSR conductor 

with9m RCC pole . make a listof materials requiredandassume spanlengthis 50m and also draw 

a rough sketch of this line. 

Solution:- calculation for no. of poles :- 

Totallengthofline1km=1000m. 

Given that span length=50m 

No.ofspan=1000/50=20no. 

No.ofpolesrequired=20+1=21no. 
 

 
Singlelinediagram:- 

 

 

 
 
 
 
 

 
Calculationforno.ofcrossarm:- 

Accordingtotheabovesinglelinediagramletus angleironcrossarmineach poleandone more cross 

arm required for tapping the line from the substation . 

Hence,totalno.ofcrossarmrequired21+1=22 



Calculationforno.ofinsulators :- 

Accordingtothesinglelinediagramletusselectshackleinsulatoratthe tappingpoleaswellas dead end 

and rest of the intermediate poles we should select 440V pin type insulator. 

Hence,no.ofshackleinsulatorsrequired=4+4=8no. 

Totalno.of pininsulatorrequired=20×4=80no. 

Calculationforlengthofoverheadconductor:- Net, 

length of the conductor 

=4×[totallengthoftheline+2%forsag] 

=4[1000+20] =4080m. 

Considering20m.extrafortwistingandcuttingandbindingatthetappingpoleaswellasdead endpole, 

Hence,grasslengthoftheconductor=4080+20=4100m. 

Materialtable:- 
 
 

 

Sino Description specification Quantity 
01 Supports RCC,9m 21nos 

02 Crossarmwithitsfittingaccessories Angleironcrossarm 22nos 

03 Insulatorwithitsfitting accessories Shackle insulator 
Pintypeinsulator 

08nos 
08nos 

04 Overheadconductor ACSR,6.1×3.00mmlong 4100m 

05 Staywithitsfittingaccessories For440vlines 4sets 

06 Earthingwithitsfittingaccessories For440v 4sets 

07 Bindingwireattherate100gm/pin insulator Alluminiumsinglecore 8kg 

08 Anticlimbingwireattherate3m/pole G.I type 3*21=63m 

09 Dangerplate 440v 21nos 

10 L.Tcable Pvcinsulatedaluminiumcore 3m 

11 Sundriestocompleewholejob ------ As per 
required 



Problem-2 

An over head distribution line of 415 V , 3-d, 50Hz is to be errected along a straight root. The 

lengthoftheline300m.andtheendsupports areterminalstructures,thespanis50mmakean sketch of 

the terminal showing the disposition of the conductor . the conductor on the line are as follows. 

(i) phasewire:-harddrawnbarecopperwireno.of4SWG. 

(ii) neutral&streetlightharddrawnbarecopperconductornumberfor8SWG. 

Prepare the list of material required for this purpose. 

Solution:-calculationnumberofsupports:- 

The total length of the line =300m 

Here span length =50m 

Numberofspan=300/50=6 no. 

Numberofpolerequired=7 no. 

Singlelinediagram:- 
 

 

 
Calculationforno.ofcrossarm:- 

accordingtosinglelinediagramweshouldselectangleironcrossarmineach poleandone more 

cross arm required for tapping the line from the substation . 

Hence,totalnumberofcrossarmrequired=7+1=8no. 



Calculationforno.ofinsulator:- 

Accordingtothe questionsthreeshackleinsulatorsare requiredfor3-dothertwo shackle insulators 

required for street light and neutral for one pole . 

Hencetotalno.ofinsulatorrequired8×5=40no. 

Calculationforlengthofphasewire:- 

Letlengthofthephasewire=3×(declaredlength+2%for sag) 

=3×(300+6) 

=918m 

Considering15mextrafortuisting&cutting Gross 

length = 918+15= 933 m. 

Calculation for length of neutral & street wire 

Length=2×[declaredlength+2%forsag] 

=2×[300+6]=612m. 

Materialtable:- 
 
 

 

Sino Description specification Quantity 

01 Supports RCC,9m 7nos 
02 Crossarmswithitsfittingaccessories Angleironcrossarm 8nos 

03 Insulatorwithfittingaccessories Shackleinsulator 40nos 

04 Overheadconductor(phasewire) ACSR6.1×2.00mm 933m 

05 Overheadconductor(neutral&streetwire) ACSR6.1×3.00mm 612m 

06 Staysetwithitsfittingaccessories 440vline 4 sets 
07 Earthingwithitsfittingaccessories 440vline 4 sets 

08 Bindingwireattherate100gm/shackle insulator Aluminiumtypesingle core 100*40=4000gm 
=4kg 

09 Anticlimbingwireattherate3m/pole G.I type 3*7=21nos 

10 Dangerplate 440v 7nos 

11 L.Tcable Pvcinsulated4core 
aluminium type 

3m 

12 Sundriestocompletethewholejob ------ As per 
required 



Shortquestion 

(1) WritethevarioustypesofcrossarmwhichareusedinLTaswellasHT.distribution? 

Ans:-thevarioustypesofcrossarmusingLT&HTdistributionareangleironcrossarm& v-cross 

arm . 

(2) Whatistheformulausedforspacingofthe conductor ? 
 

Ans:-theformulauseforspacingoftheconductoris=√𝑆×V/150 Where , 

s=sag of the conductor 

V=linevoltage,v 

(3) Whatisthespecificationofstaywire? 

Ans:-thespecificationofstaywireis7/8SWGG.I.type. 

(4) WritethevarioustypeofinsulatorswhichareusedinL.T.aswellasA.T.distribution. 

ans:-the varioustypeofinsulatorswhichareusedin L.T.aswellasH.T.distributionaredisc 

insulator, pin , shackle & egg insulators . 

(5) whatisverticalclearanceofthe conductoralongthestreetandacross thestreets for 

supplying 11kv voltage ? 

ans:-theverticalclearanceoftheconductoralongthestreetis5.5mandacrossthestreetis 

5.8mforsupply11kvvoltage. 

(6) whichtypeofinsulatorsusedinstay? 

ans :- egg insulator used in stay 

(7) howmanydiscinsulatorsrequiredinH.T.lineforsupplyvoltage33kv ans:-

6no.discinsulatorrequiredinH.T.lineforsupplyvoltage33kv. 

(8) whatislighting arrester&whereitused? 

Ans:-itisthedeviceswhichprotectsalltheelectrical equipment fordamageduetosurge voltage 

of lightning . 

- alltheoverheadconductorarealsoconnected lightingarresteratthesubstationandgrid etc. 

long questions— 

Q-1) Estimate the material required for the construction of 1 km of 11kv OH line .the line is tapped 

from the exiting 11kv OH line.Assume thatthe line ispassing over the main road ,trolley wayline,& 

rout way line. 

discussaboutthetypesofinsulatorusedinohl’ine 

Drawtheneat sketchofastayset&alsopreparethelistofmaterialrequired 

Q.4 estimate the materials required for 3-phase ,4 wires O.H distribution line of 2km length connected 

loadis60kw,at400 vdistributedalongtherouteof theline.drawaneatsketchofone spanof theline showing 

various components 



CH-6 

ESTIMATEFORDISTRIBUTIONSUBSTATION 
 

 
Ingeneralpracticesubstationareofdifferenttypesdependingontheirnatureofduties,service 

, operatingvoltageanditsdesign. 

Dependingonthedesignsubstationscanbeclassifiedintotwotypes. 

(i)indoorsubstation 

(ii)outdoorsubstation 

Againoutdoorsubstationcanbedividedintotwocategories. 

(i) polemountingsubstationwhichisphesibleupto125KVAorsometimes250KVA. 

(ii) plinthmountingsubstationwhichisphesibleuptomorethan250KVA T/F. 



 

 
Problem:-1 

Drawtheneatsketchof a63KVA,50Hz11/0.4KVsubstationandprepare thelistof materials 

required for this purpose. 

 
 
 

 



Materialtable- 
 

Sino Description specification Quantity 

A -ForH.Tarrangement   

01 Supports RCC,1m 2 nos. 

02 Crossarmswithitsfittingaccessories M.Stype,100mm×50mm×7.5 
mm×2m 

2nos. 

03 Insulatorswithitsfitting accessories Discinsulator 3 nos. 

04 Staywithitsfittingaccessories ForH.T. 2 sets 

05 Lightingarresterwithitsfitting accessories For11kv 3 nos. 

06 EarthingWithitsfitting accessories For11kv,pipeearthing 1 sets 

B-ForA.Bswitcharrangement 

07 Crossarmswithitsfittingaccessories 100mm×50mm×7.5mm×2m 2 nos. 

08 Angleironcrossarmstofixedthepin 
insulators with its fitting accessories 

M.S. type 
100mm×50mm×7.5mm×0.75m 

3 nos. 

09 Insulatorswithitsfitting accessories For11kv,pin type 06nos. 

10 ABswitchorgangeoperatedairbreaker 
switchwith6mlongG.Ipipealongwith its 
handle locking arrangement 

For11kv 1set 

c Drop–outarrangement   

11 Crossarmwithitsfitting accessories M.S.type,100mm×50mm×7.5mm× 2 
m. 

02no 

12 Angle iron crossarm to support the 
insulatorswithitsfittingaccessories 

M.S.type,100mm×50mm 
×7.5mm×0.75m 

03nos. 

13 Insulatorswithitsfitting accessories Pintype, 11kv 6no. 

14 Arcingorrodtobe installedonthepin 
typeinsulatortosupportstheexplosion type 
fuse wire 

For11kv 6 nos. 

15 Explosiontypefusewire For11kv 1.5m 

D- Transformerinstallation   

16 Crossarmswithitsfittingaccessories M.S.,100mm×50mm×7.5mm×2m 02nos. 

17 Angleironcrossarmtobeusedforbase plate M.S. type , 
100mm×50mm×7.5mm×0.75m 

02nos. 

18 M.S.channelcrossarmtosupportthe T/F M.S.type100mm×50 
mm×7.5mm×0.75m 

02nos. 

19 Transformer 63kvA,11/0.4kv 01no. 

20 Earthingwithitsbittingaccessories Pipeearting 2sets. 

21 L.Tcable 4corealuminiumtypepvcinsulation 3m 

22 L.T.cable ICTPN,1100gradewithrewirable3- 
unit 

01no. 

23 Energymeter 3-phasedigitaltype 01no. 

24 Anticlimbingwire G.I type 6m. 

25 Dangerplate 11kv 02nos 



26 JumperconductorfromHParrangement 
upto transformer installation 

AcSRconductor 25m 

27 Bindingwireattherate100gm/pin insulator Aluminiumtypesinglecore 1.2 kg 

28 Sundriestocompletethewholejob ------ As per 
required 

 
Problem:-2 

Preparethelistofmaterialsrequiredforplinthmountingsubstationof 11/0.4kv,50hz,3-phase,250kva T/F . 

 
 
 

 

‘ 



Materialtable- 
 

Sino Description specification Quantity 

A-H.Tarrangement 

01 Supportsatthesubstation Railpole,12m 2nos 

02 Angleironcrossarmatthetapping pole 100mm×50mm×7.5mm×1m 1nos 

03 Disctypeinsulatoratthetapping pole 
with its fitting accessories 

Disctypefor11kv 6nos 

04 Angleironcrossarmwithitsfitting 
accessories at the substation 

M.Stype,100mm×50mm 
×7.5mm×0.75m 

3nos 

05 Lightingarrestorwithfitting 
accessories 

For11kv 3nos 

06 Earthingwithitsfitting accessories For11kv 3 sets 
07 Staywithitsfittingaccessories ForH.T line 3sets 

08 Overheadconductor ACSR6/1×4.50 159m 

B  -ABswitcharrangement   

09 Crossarmwithitsfittingaccessories M.Stype100mm×50mm 
×7.5mm×2m 

2nos 

10 Angleironcrossarmtosupportthe pin 
insulator 

M.Stype100mm×50mm 
×7.5mm×0.75m 

3nos 

11 Insulatorswithitsfitting accessories Pintype11kv 6nos 

12 GOABswithwith6mlongG.Ipipe along 
with handle locking 
arrangmen 

For11/0.4kv substation 1set 

C -dropoutarrangement   

13 Crossarmwithitsfittingaccessories M.Stype100mm×50mm 
×7.5mm×2m 

2nos 

14 Angleironcrossarewithitsfitting 
accessories 

M.Stype100mm×50mm 
×7.5mm×0.75m 

3nos 

15 Insulatorswithitsfitting accessories Pintype11kv 6nos 

16 Arcingrodtobefittingtopofthe 
insulator 

for11kv 6nos 

17 Explosiontypefusewire For11kv 1m 

D -Transfomerinstallation   

18 Angleironcrossarmatthe base 
plateoftheT/Fwhichitsfixedin the 
plinth 

M.Stype100mm×50mm 
×7.5mm×0.75m 

2nos 

19 Transformer 250kva,11/0.4kv 1no 

20 L.Tcable 4corealuminiumtypepvcinsulate
d 

5m 

21 Energymeter Digitaltype3-phase 1no 

22 L.Tcablebox ICTPNwithrewirabletype fuse 
unit 

1no 

23 Earthingwithitsfittingaccessories Pipeearhing 2 sets 



24 Jumperconductor ACSR6/11×4.50mm 30m 
25 Dangerplate For11kv 3nos 

26 Anticlimbing wire G.I type 6m 

27 Plinth Cementconcrete 1:4:8 

28 Sundriestocompletethewholejob -------- As per 
required 

 
SHORTQUESTIONS 

(1) whatisthemaximumrating ofthetransformerwhichisinstalledinpolemounting 

substation? 

Ans:-generallyinpolemountingsubstationupto250KVAtransformerininstalled. 

(2) whatisGOABswitchandwhereitis used? 

Ans:-GOABstandsforgangeoperatedairbreakerswitchanditisusedtomakeand breakthe existing 

line manually. 

---itisusedindistributionsubstationandintermediatelineoftheH.T.distribution. 

(3) whatisTPMOswitchwhereandwhyitis used? 

Ans:-TPMOstands for triplepolemanuallyoperatedswitchanditisusedindistribution substation 

as well as mid way of the H.T. line. 

-itisusedtomakeandbreaktheexistinglinemanually. 

(4) whatisTPIC switch? 

Ans:-TPICmeanstriplepoleironcladmainswitch. GenerallyitisusedinD.C. distribution. 

(5) whatisTPICNswitchandwhereitis used? 

Ans:-TPICNstandsfortriplepoleironcladwithneutrallink.Itisusedin3-phasedistribution main 

switch. 

(6) whatisABswitchandwhyitisused? 

Ans:-ABstandsforairbreakerswitchitisusedindistributionsubstationas wellasinthemid way of 

the H.T. lines 

- Itisusedtomakeandbreak theexisting. 

LONG QUESTION :- 

varioustypeofproblemsbasedonpolemount 



(1) Drawthesinglelinediagramof33/11kvsubstation. 

(2) Drawthesinglelinedaigramof11/0.4kvsubstation 
 

 

CH-5 

OVERHEADSERVICECONNECTION(1-ɸ&3-ɸ) 

Theoverheadlineorcableorunder groundcableconnectedbetweensuppliedlineandconsumer premises is 

called as service line or connection. 

Generallyserviceconnectionareoftwotypes 

(1) singlephaseservice connection 

(2) 3-phaseserviceconnection 

Dependingonthefieldsituationtheserviceconnectionsareoftwotypes 

(1) overheadservice connection 

(2) undergroundserviceconnection 

Importantpointstobe remember:- 

-Iftheservicepoleissituatedmorethan45m.fromtheconsumerspremisesthenoverheadlinemaybe used 

pole brackets. 

-Ifconsumerspremisesismorethan50m.fromtheservicepolethenone intermediatepolemaybe used 

Iftheconsumersloaddoesnotexceeds1kwthen10SWGharddrawncopperconductorsmaybeused. 

Iftheconsumersloaddoesnotexceedsto2.5kw then 8SWG copperconductor or13.9mm2aluminium 

conductor may be used . 

 
 
 
 
 

 
Problem-1- 

Preparealistofmaterialsrequiredforprovidingaserviceconnection toa singlestairedbuilding at 240 

v 1-phase ,50hz a light & fan load of 5kw. The supply is to be given from an over head line 20 m away 

from the building 



Solution- 
 

 

 

 
Calculationforshortcircuitcurrent--- 

Giventhat 

P=5kw=5000w 

V=240v 

F=50hz 

Weknowthat 

P=VIcosɸ 

I=p/vcosɸ=5000/(240*1)=20.83=21A 

Sofullloadcurrent=21A 

Soshortcircuitcurrent=1.5×fullloadcurrent 

=1.5×21 

=31.5A 

Selectionofcable‘--- 



Throughoursccurrentis31.5Abutfromtheconductortableitisobservethatforacurrent 

ratingof34Aapvc‘insulatedtwincorealuminiumconductor of10mm2,240V ,whetherproofisto be selected. 

 

 
Calculationforlength‘of cable— 

Net length = declared length +2% for sag +1m coil at the pole+1.5 m from coil to the over head 

conductor+1m coilatthe servicepipe+3malongthepipe+0.3mforwallthickness+0.5mformeter clearance 

Netlength=20+0.4+1+1.5+1+3+0.3+0.5 

=27.7m 

Considering10%extrafortwistingcutting, 

‘grosslength=27.7+2.7=30.4m 

‘calculationforlengthofG.Iwire— 

Netlength=declaredlength+2%forsag+1matthepole+0.5attheservicepipe 

=2.0+0.4+1+0.5=22m 

Calculationforlengthofalluminiumclip---- 

Let‘usassumethelengthofG.Ialluminiumclip=10cm Spacing of 

clip =20 cm 

‘solengthoftheconductor=20m 

=20×100 

=2000cm 

Sonoofcliprequired=2000/20=100nos 

Solengh‘ofclipwire=100×10=1000cm’=10m 
 
 

 

Sino Description specification Quantity 

01 Supportwire G.Itype,14SWG 22m 

02 Cable Pvcinsulatedtwin core 
alluminium 
conductor10mm2weatherproof 

30.4m 

03 Supportwireclips Alluminiumtype,38mm 10m 

04 Servicepipe G.Itype,50mmdia,2mheight 01 no 



05 Clampstosupportstheservicepipe along 
with it’s fitting accessories 

G.Itypewithappropriate diameter 03nos 

06 Energymeter 240v,1-ɸdigitaltype 01 no 

07 Boardtofixtheenergymeterwithit’s 
fittingaccessories 

45cm×60cm,ironcladwith bakelight 
cover 

01no 

08 Sundriestocompletethewholejob ---- As per 
required 

 
Problem-2- 

Estimate the quantity of materials required to providingconnection to a double storeyed 

‘buildingwithaloadof4kw at240v ,50 hz ,separate meteraretobeprovidedfor thetwo floors.the distance 

between pole & building is 12m& between the service bracket ‘& service board is 10 m 

Solution- 
 

 



 
 
 
 
 

 
Calculationforshortcircuitcurrent’- 

Given that , 

P=’4kw=4000w 

V=240v’ 

f=50hz 

wethat 

p=vicosɸ 

so i=p/v cosɸ 

=4000/(240’*1) 

=16.67(full load) 

Shortcircuitcurrent=1.5*fullloadcurrent 

=1.5*16.67 

=25.05A 

Selectionofcable— 

Thoughourshortcircuitcurrentis25.05Abutfromthe conductor table,itisobservedthatfora current 

rating of 27Apvc insulated twin core alluminium conductor of 6mm2 240v weather ‘proofis to be 

selected. 

Calculationforlengthofcable- 

Netlength=declaredlength+1mcoilatthe‘pole+1.5fromcoiltotheoverheadconductor 

+0.3forwallthickness+0.5mmeter clearance 

=12+1+1.5+0.3+0.5 

=15.3m 

Calculationforlengthofoverheadconductor– 



Netlength‘=2(declaredlength+’exessofheightfromthepoletop+2%for sag) 

=2*(12+6.5+0.24) 

=37.48m 
 

 
Considering10%extrafortwisting&cutting So 

gross length= 37.48+3.748= 41.228 m 

Calculation for no of G.I clamps— 

AssumingtheinstallationG.Iclampsatanintervalof 1malongtheangleiron&wallsurface. Hence no 

of clamps required =11 

Sino Description specification Quantity 

01 Angleironasthebracketwithit’s 
fittingaccessories 

M.Stype,50mm×50mm× 6mm× 
10m long 

1no 

02 Crossarmwithit’sfittingaccessories M.Stype,50mm×50mm× 6mm× 
0.75m long 

01no 

03 Insulatorswithitsfitting accessories Pintype,’ 440 02nos. 
04 Overheadconductor AAC 41.228m 

05 Cable pvc insulated twin core 
aluminiumconductor,6mm2 
weatherproof 

15.3m 

06 Clampstoholdthecableonthewall with 
its fitting accessories 

G.I.type 11nos. 

07 Energymeter 240v,1-ɸ,digitaltype 02nos. 

08 Boardtofixtheenergymeterwithits 
fittingaccessories 

45cm60cm,ICtypewith backelite 02nos. 

09 Flexibleconduit Appropriatedimension 01m. 

10 Sundriestocompletethewholejob --------- As per 
required 

 
Problem-3 

:-afirmerrequiredstoconnecta threephase37kw,415v,50hzmotorto a3-ɸ 4wire,’415v/ 240v,50hz 

over head line. The distance of the service line from the firmer structure having 15m.the 

motorhasanefficiencyof 85%and powerfactorof 0.8estimatethequantityof materialsrequiredfor this 

purpose. 

Solution:- 

Theneatsketchofserviceconnectionisdawnbelow. 



 
 
 

 

 
 

 
Calculationofshortcircuitcurrent- 

Outputpowerofthemotor(pout)=37kw=37000w We 

know that 

Givenefficiency’=85%=0.85Efficiency=o

utputpower/inputpower’ 

So,input‘power’=outputpower/efficiency 

=37000/0.85 



=43529.41w 

=43.5kw 
 

But,inputpower=√3vicosɸ 
 

So , i=inputpower /√3 

vcosɸI=4352.42/(√3*415*0.

8) 

=75.69A 

Soshortcircuitcurrent=2*fullloadcurrent 

=2*75.69=151.38A 

Selectioncable:- 

Fromtheconductortableitisobservethatfara currentratingof158A,50mm2paperinsulated,1100v grade 4 

core aluminiumunder ground cable is to be selected. 

calculationforlengthofcable:- 

netlength=2mfromtheoverhead conductor+5.5malongthecoreup toground+0.2mtrench depth 

+15m along the trench +0.2 trench depth +2m meter ciearance 

=[2+5.5+0.2+15+0.2 +2] 

=24.9 

=25m 

Considering10%extrafortwisting&cutting Gross 

length = 25+2.5= 27.5 m 

CalculationfornoofG.I clamps’— 

Assumingthedistancebetweentwoclampstobe1m,asperdiagramweneed6nosofclamps. 

Materialtable- 
 

Sino Description specification Quantity 

01 Cable 4corealluminiumtype,1100v grade 
,50mm2paper insulated 

27.5m 

02 ‘clampstoholdthecableswithits 
fittingaccessories 

G.Itypeappropriatedimension 6nos. 



03 L.T.cablebox TIPCN,withrewirabletypefuse unit 01 no. 

04 Energymeter 3-ɸ,digitaltype 01no. 

05 Boardtofixtheenergymeter 45cm×60cmironcladewith 
backelitecover 

01 no. 

06 Earthingthimble G.I.type 02nos. 

07 Sundriestocompletethewholejob -------- As per 
required 

 
Problem-4 

:- A factory man requireds to connect a three phase 37kw, 415 v, 50hz motor to a 3-ɸ 4 wire,’ 

415v/240v,50hz overheadline.Thedistanceof 

theservicelinefromthefirmerstructurehaving60m.themotorhas anefficiencyof85% andpowerfactor 

of0.8estimatethequantityofmaterialsrequired for this purpose. 

Solution:- 

Theneatsketchofserviceconnectionisdawnbelow. 
 

 



AccordingtoI.Erule,’if cosumerpremisesismorethan50mfrom theservicepolethenone intermediate pole 

is used. 

Soaccordingtoquestion 

Servicepoletointermediatepoledistanceis40mwhichusedinbare conductoraccordingto over head 

line process. 

Intermediatepoletometerboxdistanceis15mwhich usedinundergroundinsulatedwireaccording to 

service line process. 

Calculationforoverheadlineaccessories- No 

‘of pole =1 

Crossarm-1+1=2 

No ‘of shackle insulator -4+4=8 

Calculationforlengthofoverheadconductor— 

Netlengthofconductor=4(totallength‘ofline+2%ofsag) 

=4(40+0.2) 

=4*(40.2) 

=80.8=81m 

Calculationforservicelineaccessories- 

Calculation ofshort circuit current- 

Outputpowerofthemotor(pout)=37kw=37000w We 

know that 

Givenefficiency’=85%=0.85Efficiency=o

utputpower/inputpower’ 

So,input‘power’=outputpower/efficiency 

=37000/0.85 

=43529.41w 

=43.5kw 



 

 

But,inputpower=√3vicosɸ 
 

So , i=inputpower /√3 

vcosɸI=4352.42/(√3*415*0.

8) 

=75.69A 

Soshortcircuitcurrent=2*fullloadcurrent 

=2*75.69=151.38A 

Selectioncable:- 

Fromtheconductortableitisobservethatfara currentratingof158A,50mm2paperinsulated,1100v grade 4 

core aluminiumunder ground cable is to be selected. 

calculationforlengthofcable:- 

netlength=2mfromtheoverhead conductor+5.5malongthecoreup toground+0.2mtrench depth 

+20m along the trench +0.2 trench depth +2m meter ciearance 

=[2+5.5+0.2+20+0.2+2] 

=29.9 

=30m 

Considering10%extrafortwisting&cutting Gross 

length = 30+3= 33 m 

CalculationfornoofG.I clamps’— 

Assumingthedistancebetweentwoclampstobe1m,asperdiagramweneed6nosofclamps. 

Materialtable- 
 
 

 

Sino Description Specification Quantity 

overheadlinematerials 

01 Supports RCC,9m 01 no 

02 Crossarmwithitsfitting accessories Angleironcrossarm 2nos 

03 Insulatorwithitsfittingaccessories Shackleinsulator 8nos 

04 Overheadconductor ACSR,6.1×3.00mmlong 81m 
05 Earthingwithitsfittingaccessories For440vlines 1set 



06 Staysetwithitsfittingaccessories For440v 1set 

07 Bindingwireattherate100gmperpin 
insulator 

Alluminiumsinglecore As per 
required 

08 Anticlimbingwireattherate3mper pole G.I type ‘3m 

09 
Dangerplate 440v 1no 

 
UndergroundServicelinematerials 

10 Cable 4corealluminiumtype,1100v grade 
,50mm2paper insulated 

33m 

11 ‘clampstoholdthecableswithits 
fittingaccessories 

G.Itypeappropriatedimension 6nos. 

12 L.T.cablebox TIPCN,withrewirabletypefuse unit 01 no. 

13 Energymeter 3-ɸ,digitaltype 01no. 

14 Boardtofixtheenergymeter 45cm×60cmironcladewith 
backelitecover 

01 no. 

15 Earthingthimble G.I.type 02nos. 

16 Sundriestocompletethewholejob -------- As per 
required 

 
 
 
 
 
 

 
Shortquestion:- 

(1) whythecoreofservicecableismostlyselectedasaluminium? 

Ans- the core of the service cable is selected as aluminium because the over head conductor at the 

serviceisalsoaluminium.Hencetoavoidinterrupitionofenergysupplyduetodis-similarityofmaterial contact. 

(2) write the size of G.I. wire used as a support wire in service line. 

Ans-generally14SWGG.I.wireusedasasupportwireinserviceline. 

(3) atwhatconditionoverheadbareconductorisusedforprovidingserviceconnection. 

Ans-theoverheadbare conductorisusedfor providingtheservice connectiononlywhenthedistance 

between the distribution pole and consumer premises exceeds 45m. 

(4) whyG.I.isusedforcarryingcableforserviceconnectionisbentbackattheupperendwith opening facing 

downward. 



Ans-theG.I.pipeisusedforcarryingcableforserviceconnectionhas beenmadebenttoprevent entering of 

rain water into the pipe. 

(5) whatarethevarioustypesofserviceconnection.’ 

Ans-dependingonthefieldsituationserviceconnectionsareoftwotypes. (1)overhead 

service connection 

(2)underground service connection 

dependingonthevoltageitistwotypes 

(i)single phase service connection 

(ii)3-ɸserviceconnection 

Long question- 

Q-1)Preparealistofmaterialsrequiredforprovidingaserviceconnection toasinglestairedbuildingat 240 v 1-

phase load of 2kw. The supply is to be given from an over head line 20 m away from the building.draw 

the sketch 

2) Preparealistofmaterialsrequiredforprovidingaserviceconnection toa singlestairedbuildingat 240 v 

1-phase ,50hz a light & fan load of 5kw. The supply is to be given from an over head line 20 m away 

from the building 

3) Estimate the quantity of materials required to providing connection to a double storeyed ‘building 

withaloadof4kwat240 v,50 hz,separatemeterare tobe providedforthe twofloors.the distance between 

pole & building is 12 m& between the service bracket ‘& service board is 10 m 



Chapter-2 

ELECTRICALINSTALLATION 

 
Wiringsystem:-itisdefinedasanetwork ofwiresconnectingwithvariouselectricalloadfromsupplier meter 

boards through the safety and controlling device. 

Varioussystemsadoptedfordistributingelectricalenergy:- 

Inourcountrybasicallyfollowingtwotypesofsystemsareadoptedfor distributingelectrical energy. 

(i)distributionboardsystem 

(ii)tree system 

(i) distributionboardsystem:- 
 

 

 
Thisisoneofthewidelyusedenergydistributionsysteminourcountry,thissystemhasanironclad,in each 

circuit one cutout must have to be installed on the iron clad or board so this board sometimes called as 

fuse board or distribution board. 

 Foreverycircuitphaseadneutralwiremustbetakenfromtherespectivebusbarwhichisalso fitted 

on the distribution board. 

 Inthissystemeachcircuitmustcontain10pointsor800watt. 



 TREESYSTEM:- 

 

 
Thissystemofwiringisnotusedfrequentlyduetothefollowingreasons 

(i) theextreamendloadorlastendloadcannotgetthedeclaredvoltageduetoresistivedrop. 

(ii) fusesarescerteredwhichcausesmoreexpensive. 

(iii) in this system fuses are connected in the phase wire, neutral link connectors are also connected in 

neutralandphasewirerespectivelyforeachcircuitphaseandneutralaretakenfrom theconnectorand neutral 

links as shown in above figure. 

Methodsofwiring:- 

Generallywehavetwotypesofmethodsforwiringthatare 

(i) jointbox 

(ii) loopinsystem 

Joint box system :- 

 



Inthissystemphaseandneutralwiresareconnectedwiththejointboxesashowninabove figurefor each 

electrical load phase wire is to be taken from the joint box through the switch and neutral wire from 

thejointbox directlyto theloadbythisway for eachno ofelectrical loads,jointboxesareused and 

accordingly switches are used. 

Thismethodisacostliermethod.Hencethismethodisnotadoptednowadays. Loop – in 

system :- 

 
 

 
Inthissystemphasewireisto be controlledby theswitchesand the samephaseto be connectedtoa 

particularloadasshownin theabovefigure,theneutralisdirectlyconnectedto theeach loadbutnot 

through the switches. This system of wiring is widely use now a days. 

Typesofwiring:-inthewiringsystemmaybedomestic orindustrialfollowing wiringsystemsare adopted 

(1) Cleatwiring 

(2) Woodencasing&cappingwiring 

(3) CTSorTRSorLEADseathedwiring 

(4) Conduitwiring 

(i)Cleat wiring :- 

At first in this wiring demarkation is given on the wall surface, using hand drill holes are made 

long thedemarcationat 3cmto60cm apart thenwoodengutties(plugs)ofsize38mm×38mm of6.5c.m. long 

are placed in the drilled holes. Then the base cleats are to be fixed on the gutties then VTR cables 

aretaknthrough thebasecleatsandimmediatelyafteritthe topcleatsarescrewedoverthebase cleat. Now 

the cables are permanently placed in the cleats. 



Application:- 

 
 Thiswiring systemisbasicallyusedinundampedplacesandalsowhereatemporary wiringis 

needed. 

Woodencasing&cappingwiring:- 

 
Inthiswiringdemarcationisgivenonthewallsurfaceataheightof3mfromotherground. 

Using drilling holes are made along the demarcation line with 15cm apart. The wooden gutties (plugs) 

are inserted in the drilled holes the wooden casing are fixed on the gutties by means of screw. The 

lengthofsuchcasingisabout 2.5mto3m.After itPVCorVIRcablesaredrawnthroughthecasingthen the top 

cover named as capping is now fixe by the help of screws. 

 . 

 
Application:- 

 
Thiswiringsystemisbasicallyusedinlowvoltage(1-phase,240v)domesticwirings.Normallyin dry 

places where there is no risk of fire. 

CTSorTRCorleadseathedorbatterwiring:- 

 
In this wiring demarcation is given on the wall surface and height 3m from ground using hand 

drill holes are created along the demarcation line of distance 75cm apart. The wooden guties are 

plugged of the size 32mm× 8mm about 6.5 cm. Long are inserted in the drilled holes then for holding 

the cables links is made with tinned brash are fixed on the batten with an interval of 10cm. In case of 

horizontal and 15cm. In case of vertical then the teak wood batten of differentsizes as applicable such 

as13×13mm,19×13m, 25×13mmand 31×13mmetc. Arefixedovertheguttiesbymeansofmachines screws 

or wooden plugs with appropriate size. Then TRs or CTS cables are laid over the nail pins are twisted so 

as to hold the cable permanantely. 

 Forprovidingtheno.Ofcablesandlinkpinsthedifferentsizeofbattenarementionedinthe 

following table. 

Battensize Numberandsizeoflinkclips Numberofsinglecorecable to 
carried out 

13mm×13mm 
1×38mm 2 

19mm×13mm 
1×50mm 3 

25mm×13mm 
2×28mm 4 

31mm×13mm 
1×38mm 
&1×50mm 

5 



APPLICATION- 

 
Thistypeofwiringisused forlovoltageinstallationindomestic,commercial orindustrial workshop. 

CONDUITWIRING- 

 
In this wiring the demeritation is given on the wall surface ata heightof 3m from the ground 

usinghanddrillholesarecreatedalongthedemeritationlineatadistanceof75cmapartthewooden gutties or 

plug of size 32 mm× 8mm about 6.5 long are inserted in the drilling holes. Then the base shaddle is fixed 

on the gutties . 

-inthiswiring,all wiresareenclosedinsteelpipeknown asconduit.Itisliemetalisannealedtopermit to easy 

bending. The inner surface of the conduit is carefully prepared so that the wires can be easily pulled 

into it with a minimum of effort . 

Therearethreetypesofconduitwirings 

 
- Concealedwiring 

- Surfaceconduitwiring 

- Flexible conduitwiring 

 
LEADORMETALSHEATHEDWIRING:- 

 
TheconductorshavinginsulatedcoveringofV.I.Rarecoveredwithanoutersheathofleador lead 

alloy. The maxm thickness of lead covering thus formed may not exceed 1 mm or 1.5 mm .this metal 

sheath provides toughness and gives protection to the cable against mechanical injury and 

atmospheric corrosion. 

WIRINGMATERIALS&ACCESSORIES:- 

(1)Conductor:- 

Generallyconductorisamediumthroughwhichelectriccurrentcaneasilyflows. following 

are the important materials use for the conductors. 

a. Copper:- 

 Coppermaterialsisusedasabestmaterialfortheconductor.Its conductivityiscomparatively high. 

 At200ctemperaturetheresistivityofcopperis1.786×10-8Ωm. 

 Thespecificweightofcopperis8900kg/m3. 

 Ithashighresistancetocorrosion,oxidationandpitting. 

b. aluminium:- 

 intheelectricalfieldbasicallyintransmission,distributionandutilizationitdominatesthe 

coppermaterial. 

 Itisthenextimmediatechoiceofmaterialfortheconductor. 



 Itsresistivityis2.87×10-8Ωmat200c. . 

 Thismaterialislesscostadusedindifferentcablesas wellasoverheadbareconductors. 

 Itisalsoaffectedbyoxidation. 

(2)wires&cables:- 

Thetermwireisverymuchfamiliarinwiringsystemwhichmeaningisastripofbareconductorwith negligible 

thickness. 

 Similarlythetermcableisalsoapopularword usedinwiringsystem.Itsmeaningisawire covered 

withinsulated materials. 

 Acablemaybesinglecore,doublecore&morecore. 

(3)Insulating materials:- 

Thesoulpurposeofinsulatingmaterialsusedincableorcoveredwiththebareconductoristoprevent leakage 

current .from the conductor o core. 

Followingaretheimportantpropertiesofainsulatingmaterials. 

(i) Highresistivity 

(ii) Highdielectricstrength 

(iii) Highresistanttomoisture,acids&alkalies. 

(iv) Capableofwithstandinghighrupturingvoltage. 

(v) Capableofwithstandingathightemperature. 

(vi) Highflexibility. 

4- TYPESOFINSULATINGSMATERIALS— 

Followingsaretheimportantinsulatingmaterialsthatareusedinvariouselectricalfield. 

(i) Rubber 

(ii) VulcanizedIndianrubber(VIR) 

(iii) Impregnatedpaper 

(iv) Polyvinylechloride(PVC) 

(v) Silk&cotton 

5- MECHANICALPROTECTION- 

Generallyacableshouldbedesigninsuchamannerthatitcanhelpmechanicalstability .usually in 

power cables to protect against mechanical injury two layers of steel tap are used or now a days 

aluminium sheathing is introduced . 

(6) TYPESOFCABLESUSEDININTERNALWIRING:- 

Generallycablesarecategorizedbasedonthe conductorsused,noof ores,amountofvoltage supply 

an type of insulations. Hence following are the important cables used in internal wiring 



(i) VIR(240v/415vand650v/1100v) 

(ii) TRSorCTS(240v/440vand650v/1100v) 

TRS-tough rubber seathed 

CTS-captyreseathed 

(iii) Leadseathedcable(240v/415v) 

(iv) PVC(polyvinylechloride)(240v/415vand650v/1100v) 

(v) Weatherproofcable(240v/415vand650v/1100v ) 

(vi) XLPEcable–itmeanscrosslinkpolythilineinsulatedaluminiumconductorarmouredcable. 

 
(7) MULTI-STRANDEDCABLES:- 

 
Themulti–strandcableiscomposed ofseveralfinecopperwires. 

 

 
(8) VOLTAGEGRINDINGOFCABELS :- 

 
Itistheprocessof archivinguniformdistributionofdielectricstressor voltagegradientina dielectric of 

cable. 

 Theredifferenttypesvoltagegrade(240v/415v),(650/1100)v,(240/415)vmans:- 

 Voltagebetweenconductor&earthis240v. 

 Voltagebetweentwoconductorsis415v. 
 
 

 
(9) GENERALSPECIFICATIONOFCABLE:- 

 
Whilepurchangingorestimatingthecablewemustemphasiseonfollowingfactors. 

 
(i) Sizeofthecable(19/2.24mm,7/1.70mmetc.) 

(ii) Typesofconductorsused(Aluminiumorcopper) 

(iii) Noofcore(singlecore,doublecore,3coreetc) 



(iv) Voltagegrade(240/415vor650/1100vetc.) 

(v) Typesofinsulationmaterial(PVCORTRSetc) 

 
(10) MAINSWITCH&DISTRIBUTIONBOARD:- 

 
AccordingtotheIEruleasuitablelinkedswitchhastobeprovidedimmediatelyafterthemeter 

board. 

 
Followingaretheimportantspecificationsofmainswitchesaccordingtotheirapplications. 

 
(a) 240v,16A,DPICswitchfortwowireDC.Circuitor1-phase. 

(b) 500v,32A/63A/100A/150ATPIC mainswitchfor3wireD.C.circuit. 

(c) 415v,32A/63a/100A/150ATPICNused for3-phase 4wireA.C.circuit. 

 
Similarlyfordistributionboardwehavemainspecificationsastwoways,threeways,4waysetc. 

 
(11) CONDUIT:- 

 
Generallyinhouseholdwiringweusefollowingtypeofcircuit 

 
(a) Lightgaugesteelconduit 

(b) Heaveygaugesteelconduit 

(c) Flexibleconduit 

(d) PVCconduit 

 
(12) CONDUITACCESSORIES&FITTINGS:- 

 
Inthewiringsystembasicallyforconduitwiringfollowingaccessoriesarefrequentlyused. 

 
(a) Bend(L-conduit)conduitsandT-conduits. 

(b) Bushingsorcoupler(maleorfemaleconduits) 

(c) Clipandsadelsconduits. 

(d) Conduitboxes(2ways,3ways, 4waysetc.) 

 
(11)LIGHTINGACCESSORIES&FITTINGS:- 

 
Forlightingpurposeweusefollowingaccessoriesandfittings. 

 
(a) Switches 

Followingswitchesaregenerallyusedinhouseholdwiring 

(i) Onewayswitch 

(ii) Twowayandtwowaycentreofswitch 

(iii) DPmain switch 

(iv) Pushbuttonswitch 

(v) Bedswitch 



(vi) Tablelampswitch 

(vii) Tumblerorsurfaceswitches 

(viii) Flushswitches 

(b) Ceilingrose:- 

Ceilingrosemaybeoftwoplatesceilingroseisbasicallyusedforceilingfans. 

(c) Socketoutlets :- 

Dependingonthefieldapplicationasocketoutletmaybeoftwopin,threepin,fivepinandsix pin of 

240v ,6A/ 16A or 32A etc. 

(d) Lampholders:- 

Wehavefollowingtypesoflampholders 

(i) Batterholder 

(ii) Pendant holder 

(iii) Angleholder 

(iv) Slantingholder 

(v) Bracketholder 

(vi) Watertypebracketholder 

(vii) Miniaturelampholder 

 
Fromtheaboveholdersthespecificationmaybe 5A,250A,backeliteholderofanymake. 

 
FUSE :- 

 
Itisalowmeltingpointelectricalsaftydevicethatoperatestoprovideovercurrentprotecting. 

 
FUSEELEMENT:-itismadeofzinc,copper,silver,aluminiumoralloy. 

 
Bestfuseisalloyoflead&tiwhichhaslowmeltingpoint&veryhighresistance. TYPES OF 

FUSE:- 

 Drop–outfuse 

 Strikerfuse 

 Switchfuse 

 Cartidgetype(HRCfuse) 

 Explosion type HV fuse 

Determinethecurrentratingofafuse:- 

Thevalueofcurrentatwhichtheinstallationisworking withoutanydamageisthecurrent rating of 

the fuse. Following are the main factors which determine the current rating of a fuse : 

(a) Minimumsizeofcableorfuseformechanicalreasons. 

(b) Voltagedrop. 

(c) Currentcarryingcapacity. 



(d) Typeofinsulationofthefuse. 

 Theunitoffuseis–ampere. 

 
Currentratingoffuseelement:-itisthevalueofmaximumcurrentwhichthefuseelementcannormally carry 

without overheating or melting at normal full load current. 

FUSINGCURRENT:-itisthemaximumvalueofcurrentat which,thefuseelementmeltsandthus disconnects 

the circuit. 

FUSINGFACTOR:-itisdefinedastheratioofminimumfusingcurrentto thefusingratingofthefuse elementi.e. 

Fusingcurrent=minimumfusingcurrent/currentratingoffuseelement. 

 
CUT–OFFCURRENT:-themaximumvalueoffaultcurrentactuallyreachedbeforethefusemeltsis called cut – 

off current. 

Differenttypesofprotectivedevicesusedbothindomestic&factors 

 
 Fuse 

 MCB(miniaturecircuitbreaker) 

LIGHTING SCHEME:- 

Principleofgoodlighting:- 
 

 Itistherequirementofgenerallightingistoobtainuniform,diffusedandglarelesslighting. This can be 

obtained by using fluroscent lighting or by using lamps made of diffusing glass 

 Lightintensityischosenisdependsuponchoosingofarea. 

 
Typesoflightingschemes 

 
(i) Directlighting 

(ii) Semi–directlighting 

(iii) Semi–indirectlighting 

(iv) Indirect–lighting 

Direct lighting :- 

Thislightisdirectlymadetofallontheworkingplane,ifproperreflectorsareused,about80% to 90% of 

total light flux can be made to fall on the working plane 

 Itusedindustrial&outdoorlighting. 

 
Semi–directlighting:- 



Inthissystemsemidirectreflectorsareuseasaresult,60to90%ofthetotallightfluxismade to fall on 

working plane. 

Semi–indirectlighting:- 

 
Itproducesverysoftlightingsystemthe60%to90%isthrownupwardtotheceilingforreflect & the 

remaining light reaches the working plane directly. 

 Thistypeschemeisadoptedforindoorlightdecorationpurposes. 

 
Indirectlighting:- 

 
Inthissystem90%to 100%oftotallightfluxisthrown upwardtotheceilingfordiffused reflection by 

using inverted or bowl reflectors in this system glare is reduced is softer. 

 Thisschemeisusedindecorationpurpose. 

 
Generalrulesofwiring :- 

 
 Infactorlighting:-thedirectlightingschemeisused. 

 Publiclightinginstallation:-bothdirect&semidirectlightingschemeisused. 

 Streetlighting :-thewiringlightpointsareinstalledapproximatesnearertoprovideuniform 

illumination. 

DETERMINATIONOFNOOFPOINTSTOBEUSEDINACIRCUIT&TOTALLOAD(NOOFSUB–CKT) 

 
Luminousflux(φ):-itisthetotallumenproducedbylamp. 

 
 Unit of flux is :- lumen 

Totallumengivenbylamp:- 

φ=N×wattageofeachlamp×luminousefficiencyofeachlamp. 
 

=totallumenfallingonworkingplane φ 

net =φ ×cu × Mf 

cu–co-efficientofutilisation Mf 

– maintance factor 

Φ–totallumenbylamps 
 

Φnet=totallumenfallonworking plane 



Illumination(E):-itisthetotallumeninworkingplaneperunitarea. E = φ 

net ÷ A (A = light falling area) 

φnet=E×A 

 
=φ×CU×MF=E×A 

 
= N× watt / lamp× luminous efficiency× CU× MF = E ×A 

N=E×A÷(watt/lamp×luminousefficiency×CU×MF) 

 

 
(14)Earthingsystem:- 

 
Weknowthatearthingisdefinedasaconnectionoftheneutralpointofthesupply systemand non- 

current carrying parts of electrical apparatus such as metallic frame work, metallic covering of 

cables,earthterminal of the socketoutletandstay wires etc. To the general mass of the earthsoas to 

discharge the electrical energy immediately to the earth without any danger. 

(a) Resistanceofearth:- 

AccordingtoIErulesthe resistanceshouldbe lowenoughto causetheflowof electricquickly. 

Theearthresistanceisnotequal inallplacesbecauseitdependsonthemoisture containsand the 

type of soils etc. 

 Thereforefollowingaretheimportantvaluesofearthresistancethatcanbepermitted. 

(i) Forlargepowerstation– 0.5Ω 

(ii) Majorpowerstation-1Ω 

(iii) Smallsubstation- 2Ω 

(iv) Inallothercases-5Ω 

 
Theresistancefromtheearthplatetoanypointintheinstallationis1Ω 

 
(b) Sizeofearthcontinuityconductor:- 

Normallyweuse14SWGor16 SWGo18SWGG.I.orcopper. 

(c) Distanceofearthfromthebuilding:- 

Ingeneralthedistanceofearthelectrodefromthebuildingshouldnotblessthan1.5m 

(d) Methodsofearthing:- 

Followingmethodsareadoptedforearthing:- 

(i)Strip or wire earthing :- 

Forcopperdimensionis25mm×1.6mm For 

G.I. dimension is 25mm ×4mm 



(ii) rodorspikeearthing:- 

 
Variousrodsareavailableinmarketforearthingthatare 12.5mmdiasolidrodsofcopperand2.5m long . 

 16mmdiasolidrodsofG.I. orG.S.of2.5mlongand25mmdiaG.I.of2.5m long. 

 
(iii) pipeearthing:- 

 
Pipearthingthevarioustypeofpipesareavailableindifferentsizesthatare40mmwith2.5m long G.I. 

and 19mm dia with 1.25 m long G.I. 

 
 
 

 
Q-2-preparethelistofmaterialsrequiredforpipeearthingandalsodrawtheneatsketch 



 
 

 
Materialtable 

 

Sino Description specification Quanity 

01 G.Ipipe 38mmdia,2.5mlong 01no 

02 G.Ipipeforwatering 19mmdia,1.5mlong 01no 

03 G.Ipipe 13mmdia,4.5mlong 01no 

04 G.Iwire 6SWG 12m 

05 G.Ilugs G.I type 02nos 
06 G.Inut bolt 10mmdia,16mmdia 04nos 

07 G.Ibends 13mmdia 02nos 
08 Castironframe 30cm*30 cm 01no 

09 Castiron cover 30cm*30 cm 01no 
10 Funnel - 01no 

11 Channel - 10kg 

12 ¤ Commonsalt - 10kg 
13 Sundriestocompletethewholejob - Asperrequired 



(iv) plateearthing:- 

 
Inplateearthingdifferentsizesofplatesareavailableinmarketthatare For 

copper plate size 60cm × 60cm ×3mm 

ForG.I.pltesize60cm×60cm×6mm 
 

Materialtable:- 
 

Sino. Description Specification Quantity 



01 G.Iplate or 

cu plate 

60cm×60cm×6.36mm 

60cm×60cm×3.18mm 

01no 

01no 

02 G.I.pipeforwatering 20mmdia,2mlong 01no 

03 G.Ipipe 12mmdia,2.3mlong 01no 

04 GIwire 6SWG 12 m 

05 GIlugs GItypes 02nos 

06 G.Inutbolt 10mmdia,16mmdia 04nos 

07 Castironframe 30cm×30cm 01no 

08 Castiron cover 30cm×30cm 01no 

09 Funnel -------- 01no 

10 Charcoal --------- 10kg 

11 Salt -------- 10kg 

12 Sundriestocompleteholejob ------ As per 
required 

 
 

 
Shortquestions:- 

 
(1) AccordingtoruralelectrificationanI.E.ruleseachcircuitcontainshawmanypointsandpower 

ratings. 

Ans:-accordingtoruralelectrificationandI.Eruleseachcircuitcontains10pointsand800watt. 

(2) What is height of ceiling, switch board, horizontal run up and ceiling fan from the ground? 

Ans:-according toI.Erules theheightofceilingmustbe3.5mfrom thegroundandheightof 

switchboardis1.5mand theheightofhorizontalrunupis3mandthe heightofceilingfanis 2.75m. 

(3) Ina1- phaseA.C.supplyfuseisconnectedtowhichwire. 

Ans:-ina1-phaseA.C.supplyfuseisconnectedtofuse wire. 

(4) Writethespecificationofmainswitchwhichisusedforlightingpurposeonly. 

Ans:-thestandardspecificationofamainswitchforlightingisDPIC,6A240v 

(5) Whatisthegeneralruletoinstallaswitchboardinaroomneartheentrancedoor? Ans:-

generally inleftside ofthe entrance door of a room switch board isinstalled. 



(6) WritethefullformofSPSTswitchandDPDTswitch. 

Ans:-thefullformofSPSTswitchissingleporesingle through. 

ThefullformofDPDTswitchisdoublepoledoublethrough. 

(7) Whatisthepermissiblevoltagedropofinternalhousewiring? 

Ans:-thepermissiblevoltagedropofinternalhousewiringis±2%. 

(8) WhatisthefullformofPILC ? 

Ans:-thefullformofPILCisPVCinsulatedlive conductor. 

(9) WhatisthefullformofAAC,ACSR,TRS,VIRandPVC? Ans :- 

the full form of 

AAC-allAluminiumconductor 

ACSR–Aluminiumconductorsteelreinforced. 

VIR – Tough Rubber Seathed. 

PVC–polyvinylechloride. 

(10) WhyfuseisnotprovidedinneutralofA.C. supply? 

Ans:-sinceneutralwireisthereturnpathofA.C.supplyincaseofunbalancedloadoranyfault 

condition the heavey current returns to that neutral path of fuse it place then the current can 

not pass to that path. And the system will be damage. 

(11) Statethecriteriarequiredtofulfilforselectingaconductorforaninstallation. 

Ans:-thecriteriarequiredtofullfillforselectingaconductorforaninstallationare 

(i) Typesofconductor 

(ii) No.Ofcore 

(iii) Currentcarryingcapacity 

(iv) Voltagegrade 

(v) Typesofinsulation 

(12) Statethedifferencebetweenmaindistributionboardandsub-distributionboard. 

Ans:-maindistributionboard 

 Themaindistributionboardprovidepowerfeedstootherdistributionboardorsub-distribution 

board but the sub distribution board will provide power feed to the individual load. 

(13) Whatisthedifferencebetweenfuse&MCB.Ans

:- fuse:- 

 Itismadeupofpieceofmetalthatmeltswhenoverheatedorlargeamountofcurrentflows. 

 Itismeltsthenitreplacebynowone. 

MCB :- 

 Theminiaturecircuitbreakerhaveaninternalswitch mechanismthatcanbetrippedbyan 

abnormal cases or when excess of current flows. 

(14) WhatisTPICandTPICNmainswitchandwhereitisused? 

Ans:-thefullformofTPICistriplepoleironclad. 

 ItiusedinthreewireD.C.distributionline. 

 Thefull formofTPICNistriplepoleironcladwithneutrallink.Anditisusedin3-phaseA.C. supply. 

(15) WritethefullformofDPICmainswitchandwhereitisused. 



 Thefull formofDPIC isdoublepoleironcladanditisusedin1-phaseA.C.andtwo wireD.C. 

distribution line. 

 LONGQUESTION:- 

(1) Preparethelistofmaterialsrequiredforplateearthingandalsodrawtheneatsketch. 

(2) Preparethelistofmaterialsrequiredforpipeearthingandalsodrawtheneatsketch. 
 
 
 

 

Chapter-3 

INTERNALWIRING 

Typesofwiring:-inthewiringsystemmaybedomestic orindustrialfollowing wiringsystemsare adopted 

(5) Cleatwiring 

(6) Woodencasing&cappingwiring 

(7) CTSorTRSorLEADseathedwiring 

(8) Conduitwiring 

(i)Cleat wiring :- 

At first in this wiring demarkation is given on the wall surface, using hand drill holes are made 

longthedemarcationat3cmto 60cmapartthen woodengutties(plugs)ofsize38mm×38mmof6.5c.m. long 

are placed in the drilled holes. Then the base cleats are to be fixed on the gutties then VTR cables 

aretaknthrough thebasecleatsand immediatelyafteritthe topcleatsarescrewedoverthebase cleat. Now 

the cables are permanently placed in the cleats. 

Adavantages- 

 
(i) Itiseasiestmethodofinstallation 

(ii) Faultfindingiseasy&repairingisalsorequiredverylesstime 

(iii) Dismentalingiseasy&quick 

Disadvantages- 

(i) Itistemporarywiring system. 

(ii) Itisnotgoodlooking 

(iii) Sincethecablesareexposedtotheair,soitmaychemicallyaffectedwhichcauses 

damage to the insulations. 

Application:- 



 Thiswiringsystemisbasicallyusedinundampedplacesandalsowhereatemporarywiring is 

needed. 

Woodencasing&cappingwiring:- 

 
Inthiswiringdemarcationisgivenonthewallsurfaceataheightof3mfromotherground. 

Using drilling holes are made along the demarcation line with 15cm apart. The wooden gutties (plugs) 

are inserted in the drilled holes the wooden casing are fixed on the gutties by means of screw. The 

lengthofsuchcasingisabout 2.5mto3m.After itPVCorVIRcablesaredrawnthroughthecasingthen the top 

cover named as capping is now fixe by the help of screws. 

Advantages:- 

 
 Tosameextenditiseasytoinstalled. 

 Faultfindingandrepairingisalsoeasy. 

 
Disadvantages:- 

 
 Thereisariskoffire hazard. 

 Itiscostliernowadays. 

 Itcannotbeusedindampedplaces. 

 
Application:- 

 
Thiswiringsystemisbasicallyusedinlowvoltage(1-phase,240v)domesticwirings.Normallyin dry 

places where there is no risk of fire. 

CTSorTRCorleadseathedorbatterwiring:- 

 
In this wiring demarcation is given on the wall surface and height 3m from ground using hand 

drill holes are created along the demarcation line of distance 75cm apart. The wooden guties are 

plugged of the size 32mm× 8mm about 6.5 cm. Long are inserted in the drilled holes then for holding 

the cables links is made with tinned brash are fixed on the batten with an interval of 10cm. In case of 

horizontal and 15cm. In case of vertical then the teak wood batten of differentsizes as applicable such 

as13×13mm,19×13m, 25×13mmand 31×13mmetc. Arefixedovertheguttiesbymeansofmachines screws 

or wooden plugs with appropriate size. Then TRs or CTS cables are laid over the nail pins are twisted so 

as to hold the cable permanantely. 

 Forprovidingtheno.Ofcablesandlinkpinsthedifferentsizeofbattenarementionedinthe 

following table. 

Battensize Numberandsizeoflinkclips Numberofsinglecorecable to 
carried out 

13mm×13mm 
1×38mm 2 



19mm×13mm 
1×50mm 3 

25mm×13mm 
2×28mm 4 

31mm×13mm 
1×38mm 
&1×50mm 

5 

Advantages:- 

 Itishashighlydurable. 

 Itcanwithstandtheactionofacidsandalkalies. 

 It’sinstallationiseasy 

 Faultfindingcanbedetectedeasily 

DISADVANTAGE- 

 Itisverycostliernowadays 

 Thereisariskoffire 

 Itcannotbeusedindampedplace 

 Skilledlabourisrequiredformakingthesmoothbatten 

APPLICATION- 

Thistypeofwiringisused forlovoltageinstallationindomestic,commercial orindustrial workshop. 

CONDUITWIRING- 

 
In this wiring the demeritation is given on the wall surface ata heightof 3m from the ground 

usinghanddrillholesarecreatedalongthedemeritationlineatadistanceof75cmapartthewooden gutties or 

plug of size 32 mm× 8mm about 6.5 long are inserted in the drilling holes. Then the base shaddle is fixed 

on the gutties . 

-inthiswiring,allwiresareenclosedinsteelpipeknown asconduit.Itisliemetalisannealedtopermit to easy 

bending. The inner surface of the conduit is carefully prepared so that the wires can be easily pulled 

into it with a minimum of effort . 

Therearethreetypesofconduitwirings 

 
- Concealedwiring 

- Surfaceconduitwiring 

- Flexible conduitwiring 

 
LEADORMETALSHEATHEDWIRING:- 



TheconductorshavinginsulatedcoveringofV.I.Rarecoveredwithanoutersheathofleador lead 

alloy. The maxm thickness of lead covering thus formed may not exceed 1 mm or 1.5 mm .this metal 

sheath provides toughness and gives protection to the cable against mechanical injury and 

atmospheric corrosion. 

Advantages:- 

 
 Itcanbeusedinplacesexposedtosunormain,provided nojointisexposed 

 Itmayhavecomparativelyalongersite 

Disadvantages :- 

 ItiscostlyascomparedtoTRSwiring system 

 Ifproperearthingisnotdonean insulationisdamaged,themetalsheath becomesalive& gives 

electric shock 

 Skilledlabourisrequiredtoexecutethework 

 Itmaynotbesuitableforplaceswherechemicalcorrosionmayoccur. 
 
 

 
INDUSTRIALWIRING- 

Inthiswiringsthedifferentratingofmotorsare used,sothepowerequipmentsareusedinthis wiring 

such as main switch board , starter etc 

Determinationofinputpowerofmotor— 

Inputinwatt=(ratedBHPofmotor×735.5)/motorefficiency 

Determination of input current of motor- 

Inputcurrent=(ratedBHPofmotor×735.5)/(p.f×voltage×efficiency) --------------- (1-φ) 
 

Inputlinecurrent=(ratedBHPofmotor×735.5)/(√3 ×p.f×voltage×efficiency) ------------------ (3-φ) 

Selection&ratingofcable--- 

Theselection&ratingofcabledependsupon current drawnbymotoratfullload.butstarting 

currentgreaterthan fullloadcurrent.Sofinallyselectionof cableischosenbystartingoroverload current 

.choosing of cable from below table. 



 



 



Selectionofsizeofconduit--- 

Theselectionofconduitpipesdependsuponnoofcablesofdifferentsizesthataretobe accommodated. 
 

Selection&ratingofmainswitch— 

Selectionofmainswitchisdependsuponstartingcurrentofmotor Selection & 

rating of distribution board— 

Itdependsuponnoofckts(formotors&otherloads) 



PROBLEM-1 

Prepareestimates&materialtabletoinstallapowerconnectionof 3-phase5HPinduction motor 

for an agriculture tube well in the room size 3m× 3m× 3m .the motor is 1 m away from two 

nearest walls. 

(a) Electricalwiring plan 

(b) Singlelinediagram,showingearthwiresalso. 

(c) Decidetherating&specificationof importantmaterialsandcalculatethe lengthof 

wire,conduit,earth wire & prepare a complete list of materialsrequired . 

Ans- 
 

Assumption- 

1- Heightofmainboardfromfloor=1.5m 

2- Twoearth wiresenclosedof15mmdiaG.Ipipe 

3- Motorisinstalled0.25maboveflooronasuitablefoundation. full 

load current = 5×735.5 /(√3 ×p.f × voltage × efficiency) 

=5×735.5/(√3×0.85×400×0.75) 

=8 amp 

SELECTION&RATINGOFMS- 

Assumetotalcurrentdrawnbymotor=8+(50%of8)=12amp 

Itisverycloseto16amp,thenexthigherratingmainswitch32ampavailableinmarket.So specification 

is TPIC 32A ,500v grade MS. 



SELECTION&RATINGOFWIRE- 

Wereferaboveratingofcabletable,itsuggestedthatpvcinsulatedAlconductorsize 6mm2 0r 

1/2.80 mm dia. 

CALCULATIONOFHEAVYGAUGECONDUITPIPE,25MMDIA--- 

Frommainboardtotopofmotorfoundation=1.5+0.25(depthoftrench)+1.0(along 

trench)+0.25+0.25=3.25m 

Totallengthofconduit=3.25+10%wastage=3.57mnearlysay4m 

CALCULATIONFORLENGTHHEAVYGAUGECONDUITPIPE,15mmDIAFOREARTHWIRE--- 

Frommainboardtotopofmotorfoundation=3.25×2pipe=6.5m For 

10% wastage so, total length=6.5+0.6=7.1m or 7m 

CALCULATIONFORLENGTHOFFLEXIBLECONDUITOFSIZE25mmDIA--- 

fromenergymetertomainboard=1.0m 

from main switch to starter=0.5m 

fromstartertoconduitmouth=0.25m 

frommotorfoundationtomotorterminalblock=0.25m 

total length of flexible conduit=1.0+0.5+0.25+0.25=2m 

for 10% of wastage 

sototalis=2+0.2=2.2msay2.5m 



 
 

 
CALCULATIONFORLENGTHOFWIREOF6mm2or2.80mmDIA--- 

Conduithas3wiresfor 3-phaseDOLstarter,so 

ToatalLengthofwire=lengthofconduit(rigid+flexible)×3wires 

=(3.25+2.0)3=15.75+2.5m(15%wastage)=18.25msay19m 

CALCULATION FOR LENGTH OF 8SWG, G.IEARTH WIRE--- 

Lengthofearthwire=lengthofconduit×2wires 

=3.25×2wires=6.5m+2maroundmainboard 

=8.5m=9m 
 



Materialtable— 
 

Sino Description specification Quantity 

01 Mainswitch(TPIC) 32amp,500v 01no 

02 Ironcladboardfabricatedwith 
angleiron&MSsheetwithfitting 
accessories 

 
30cm×30cm 

1set 

03 Heavygaugeconduitpipewithit’s 
fitting accessories 

25mmdia 4m 

04 G.Iconduitpipewithfitting accessories 15mmdia 7m 

05 Flexibleconduitpipewithit’s fitting 
accessories 

25mmdia 2.5m 

06 PvcinsulatedAlconductor Singlecore,6mm2or1/ 
2.80mmdia 

18m 

07 Earthwirewithit’sfitting accessories G.Itype8swg 9m 

08 MSsheetfixwithwallfitting accessories --- 1set 

09 Conduitbend,saddle --- Asperrequired 

10 Dangerplate 440v 01 

11 Sundriestocompletethewholejob ---- Asperrequired 

 
DOMESTICWIRING— 

SEQUENCETOBEFOLLOWEDINCARRYINGOUTTHEESTIMATE--- 

1- Drawinginstallationplan 

2- Calculationfortotalconnectedloadinamperes 

3- Selection&ratingofmainswitchandsubmainswitch 

4- Selectionofmaindistributionboard 

5- Calculationforconduitpipeorbatten 

6- Calculationoflengthofphase&neutralwire 

7- Calculationoflengthofearth wire 

8- Preparing material table 

ARRANGEMENTOFAPPARATUS- 

Energymeter---to---DPICmainswitch-----to----mainDB----to---subcircuits(switchboard) 

- Everysubcircuitcontainslight,fan,&5-ampsocketloads 

- eachsubcircuitishavingnotexceeding10noofpointsor800watts 



SELECTIONOFWIRE— 

Itdependsuponspecifiedloadincktwhichconsideredas 

(1) Insulatedwireformechanicalreason 

(2) Voltagedrop 

(3) Currentcarryingcapacity 

(4) Typesofinsulationisusedi.eVIR,pvc,TRSetc 

(5)Grade i.e 250v, 500v, 660v etc 

(6) 

PROBLEM-2 

Aroom&avarandah,theplanoftobeprovidedwithelectricalwiring.Markthelocationof energy 

meter,main switch & switch board & electrical points suitable & draw the installation plan showing 

supply path to each point & wiring diagram. Calculate the total length of wire required for wiring the 

room &varandah in batten system of wiring .prepare a list of materials with complete specification of 

each item . 

Ans- 
 

 
 
 

 
Fromthisplanwerequired 

- Roomcontain–twolightpoints,onefan&5ampsocket load 

- Varandahcontain–twolightpoints,5ampsocketload 
 

 
ASSUMPTION- 

(a) Totalheightofceiling=3.5m 

(b) HeightofHRfromfloor=3.0m 

(c) HeightofSBfromfloor =1.5m 



(d) Locationofenergymeter&mainswitchboard=0.5minsidevarandahonroomwall. 

(e) Alldimensioninmeter 

Calculation of load- 

Lamps= 3×60=180w 

Fan= 1×60=60w 

Socket outlet 5amp= 2×100=200w 

Fluorescent tube= 1×40=40w 

- - 

Totalload= 480w 
 

 
Loadinamp=watt/volt=480/230=2.1amp 

 

 

 

 
SELECTION&RATINGOFMAINSWITH— 

D.P.I.CMainswitchof5amprating250vgradeisselected 

SELECTION & RATING OF DB— 

Totalpointsare7points,sonodistributionboardisrequired. 



CALCULATIONFORLENGTHOFBATTEN--- 

FrommainboardtoL1—(13mm×13mm)2wires=1.5+1.5=3m 

L1to SB1 --(31mm×13mm) 5wires=1.5m 

L1to L2 --(13mm×13mm)2wires=0.5+3+0.5=4m 

SB2tofan ---(25mm×13mm) 4 wires =2+2=4m 

FantoL3 ---(13mm×13mm)2wires=2+0.5=2.5m 

Fan to tube point --- (13mm×13mm)2 wires =2.5 m 

 
TOTALLENGTHOFBATTENOFSIZE--- 

13mm×13mm=3+4+2.5+2.5=12m+(10%wastage)=13.2m=13m 

25mm×13mm =4m+((10%wastage)=4.4m=4.5m 

31mm×13mm  =1.5m+(10% wastage)=1.6m=2m 

CALCULATIONSOFLENGTHOFALCONDUCTORVIRWIREOFSIZE1.5mmsq— 

Lengthofwirecalculatedfromlengthofbattenofvarioussizes 13mm×13mm= 

12m × 2wires = 24m 

25mm×13mm = 4m× 4wires= 16m 

31mm×13mm  =1.5m× 5wires=7.5m 

-  

Totallengthofwiresonbatten= 47.5m 

Totallengthofwires=47.5m+1m(wallcrossing)+15%wastage=55.7msays56m CALCULATION 

OF LENGTH OF EARTH WIRE OF SIZE 14 SWGGALVANISED STEEL--- 

FromMS–to-SB2throughSB1=1.5+1.5+1.5+0.25=4.75m 

Totallength=4.75+0.47=5.2msay5m 



Materialtable— 
 

Sino Description specification Quantity 

01 DPICmainswitch 5amp,250vgrade 01 

02 TeakwoodmainboxforenclosingMS&DB 30cm×30cm 01 

03 Teakwoodbattensize 13mm×13mm 
25mm×13mm 
31mm×13mm 

13m 
4.5m 
2m 

04 VIRAl conductor 1.5mmsq,250vgrade 56m 

05 Earth wire 14SWG ,G.Itype 5m 

06 Conduitpipeforwallcrossing 20mmdia 0.25m 

07 Switchboardwithfittingaccessories 20cm×10cm 
20cm×25cm 

01no 
01no 

08 Flushswitch 5amp,oneway 06no 

09 Socket 5amp,3-pin 02no 

10 Ceilingrose 2plate,backlite 02no 
11 Teakwoodroundblock 10mmdia 04no 

12 Teakwoodplugs(gutties)at0.75minterval ----- 30no 

13 Holder --- 02no 

14 Linkclips,aluminium40mmlong(oneclipontwo wires 
10cm apart (length of wire+2×10 clips) 

---- 300noor3 
boxes 

15 Woodscrews 25mmlongtofixbattenwithguttiesat 
0.75minterval 

---- 30no 

16 Woodscrews15mmlong ---- 15nos 

17 Sundriestocompletethewholejobs ---- Asper 
required 

 
PROBLEM-3 

A room & a varandah, the plan of to be provided with electrical wiring. Mark the location of 

energy meter,main switch & switch board & electrical points suitable & draw the installation plan 

showing supply path to each point & wiring diagram. Calculate the total length of wire required for 

wiringtheroom&varandahinconduitwiring.preparealistofmaterialswithcompletespecificationof each 

item . 

Ans 



 
 

 
Fromthisplanwerequired 

- Roomcontain–twolightpoints,onefan&5ampsocket load 

- Varandahcontain–twolightpoints,5ampsocketload 
 

 
ASSUMPTION- 

(f) Totalheightofceiling=3.5m 

(g) HeightofHRfromfloor=3.0m 

(h) HeightofSBfromfloor =1.5m 

(i) Locationofenergymeter&mainswitchboard=0.5minsidevarandahonroomwall. 

(j) Alldimensioninmeter 

Calculation of load- 

Lamps= 3×60=180w 

Fan= 1×60=60w 

Socket outlet 5amp= 2×100=200w 

Fluorescent tube= 1×40=40w 

- - 

Totalload= 480w 
 

 
Loadinamp=watt/volt=480/230=2.1amp 



SELECTION&RATINGOFMAINSWITH— 

D.P.I.CMainswitchof5amprating250vgradeisselected 

SELECTION & RATING OF DB— 

Totalpointsare7points,sonodistributionboardisrequired. 

CALCULATIONFORLENGTHOFconduitpipe25mmdia--- From 

main board to L1— =1.5+1.5=3m 

L1toSB1 -- =1.5m 

L1toL2 --=0.5+3+0.5=4m 

SB2tofan ---=2+2=4m 

FantoL3 ---=2+0.5=2.5m 

Fantotube point ---=2.5m 
 

 
TOTALLENGTHOFCONDUITPIPE=3+1.5+4+4+2.5+2.5=17.5+(10%wastage)=19.2msay20m CALCULATIONS 

OF LENGTH OF PHASE WIRE— 

FrommainboardtoL1—=1.5+1.5=3m 

L1toSB1 -- =1.5m×3wire=4.5M 

L1toL2 --=0.5+3+0.5=4m 

SB2tofan ---=2+2=4m×3wire=12M 

Fanto L3 ---=2+0.5=2.5m 

Fantotube point ---=2.5m 

Totallengthofphasewire=3+4.5+4+12+2.5+2.5=28.5+0.25(wallcrossing)+(10%wastage)=32.3msay 32.5m 

CALCULATIONSOFLENGTHOFNEUTRALWIRE— 

FrommainboardtoL1—=1.5+1.5=3m 

L1toSB1 -- =1.5m×2wire=3.0M 

L1toL2 --=0.5+3+0.5=4m 



SB2tofan ---=2+2=4m=4M 

FantoL3 ---=2+0.5=2.5m 

Fantotube point ---=2.5m 

Totallengthneutralwire=3+3+4+4+2.5+2.5=19+0.25(wallcrossing)+(10%wastage)=21 

CALCULATION OF LENGTH OF EARTH WIRE OF SIZE 14 SWGGALVANISED STEEL--- 

FromMS–to-SB2throughSB1=1.5+1.5+1.5+0.25=4.75m 

Totallength=4.75+0.47=5.2msay5m 

Material table— 

Sino Description Specification Quantity 

01 DPICmainswitch 5amp,250vgrade 01 
02 Phasewire 1.5mmsq,250vgrade 32.5m 

03 Neutralwire 1.5mmsq,250vgrade 21m 

04 Earth wire 14SWG ,G.Itype 5m 
05 Conduitpipe 25mmdia 20m 

06 Switchboardwithfittingaccessories 20cm×10cm 
20cm×25cm 

01no 
01no 

07 Flushswitch 5amp,oneway 06no 
08 Socket 5amp,3-pin 02no 

09 Ceilingrose 2plate,backlite 02no 

10 Conduitpipeaccessoriesfor25mmdia 1 
wayjunction box 
3wayjunctionbox 

--- 03no 
01no 

11 Conduitbend --- 06no 
12 Holder --- 02no 

13 Conduitsocketaccessories --- Asper 
required 

14 CrampetsofMShookstoholdconuitinwallat1.5m 
interval 

 11no 

15 Sundriestocompletethewholejobs ---- Asper 
required 

 
Problem-4 

Theplanoftworoom,onevarandah officebuildingisgivenbelow,thebuildingisrequiredto be 

provided with electrical conduit wiring at 230 v single phase, suggest electrical points suitable in 

rooms &varandah.solve the estimate in the following sequence. 

(a) Installationplanontheplanofbuildingstartingfromenergymeter 

(b) Wiringdiagram 



(c) Calculatethetotal materials 

(d) Preparethelistofmaterials 

ASSUMPTION- 

(a) Totalheightofceiling=3.5m 

(b) HeightofHRfromfloor=3.0m 

(c) HeightofSBfromfloor =1.5m 

(d) Locationofenergymeter&mainswitchboard=0.5minsidevarandahonroomwall. 

(e) Alldimensioninmeter 
 

 

 

 
CALCULATIONKOFLOADS- 

Lamps= 3×60=180w 

Fans= 4×60=240w 

Fluorescent tube= 2×40=80w 

Socket 5amp = 3×100=300w 

-  

Totalload =  800w 

Current in amp =  watt/volt=800/230=3.5amp 

SELECTION & RATING OF MAIN SWITCH--- 

DPICmainswitch15amprating,250vgradeisselected 



SELECTION&RATINGOFDISTRBUTIONBOARD--- 

Thereare12pointssotwosubcktsareselected Sub 

circuit 1 ---------- points controlled from SB1 

Subcircuits2----pointscontrolledfromSB2&SB3 

ItissuggestedthatatwowayMCB,each5amprating alongwithdoublepoleMCBwithneutrallink should be 

used. 

CALCULATIONOFLENGTHOFCONDUITPIPEOF25MMDIA— 

Main board toL2=1.5+2.5+4= 8m 

L2tojunction ‘c’=0.5+1.5=2m‘c’tofan 

2 =2m 

c’tofan3 =2m 

L2toSB2 =1.5m 

L2to HR above SB3  =2m 

SB3tofan4 =1.5+0.5+2=4m 

Fan4totube light2=2+0.5= 2.5m 

Fan4toL3 =2+0.5=2.5m 

SB1tofan1 =1.5+0.5+2=4m 

Fan1toL1 =2+0.5=2.5m 

Fan1totubelight1(T1)=2+0.5=2.5m 

- - 

Totallength =35.5m 

Totallengthofpipe=35.5+(0.25+0.25)wallcrossing+10%ofwastge=39.6say40m CALCULATION 

PHASE WIRE--- 

MainboardtojunctionA=1.5+2.5+2=6m×2wire=12m 

Junction A toL2 =2m 

L2tojunction‘c’=0.5+1.5 =2m×2wire =4m 



‘c’tofan2 

c’tofan3 

 =2m 

=2m 

L2toSB2 =1.5m×4wire =6m 

L2tojunctionB  =2m 

 
SB3toHR above the SB3  =1.5m×4wire=6m 

HR above the SB3to fan 4 =0.5+2=2.5m×3wire=7.5m 

Fan4totubelight2 =2+0.5 =2.5m 

Fan4toL3 =2+0.5 =2.5m 

SB1toHRaboveSB1 =1.5m×4wire =6m 

HR above SB1to fan1  =0.5+2=2.5m×3wire =7.5m 

Fan1toL1 =2+0.5 =2.5m 

Fan1totubelight1(T1)=2+0.5 =2.5m 

- - 

Totallength = 67m 

Totalphasewire=67+(0.25+0.25)wallcrossing+10%wastage=74m 

CALCULATIONOF NEUTRAL WIRE— 

Totallengthofneutralwire=lengthofconduitpipe=36m+10%wastage=39.6=40m 

CALCULATION FOR LENGTH OF EARTH WIRE OF SIZE 14 SWG OF GALVANISED STEEL--- 

FromMBtoSB3=1.5+2.5+6+0.25(wallthickness)+1.5=11.75m 

From HR to SB1=0.25 +1.5=1.75m 

FromHRtoSB2=1.5m 

Totallengthofearthwire=11.75+1.5+1.5=15m+10%wastage=16.5m=17m 



MATERIALTABLE— 
 
 

 

Sino Description Specification Quantity 

01 DPICmainswitch 15amp,250v grade 01 
02 Phasewire 1.5mmsq,250vgrade 74m 

03 Neutralwire 1.5mmsq,250vgrade 40m 

04 Earth wire 14SWG ,G.Itype 17m 

05 Conduitpipe 25mmdia 40m 

06 Switchboardwithfittingaccessories SB1 

SB2&SB3 30cm×30cm 
20cm×25cm 

01no 
02no 

07 Flushswitch 5amp,oneway 11no 

08 Socket 5amp,3-pin 03no 

09 Ceilingrose 2plate,backlite 06no 

10 Conduitpipeaccessoriesfor25mmdia 
1 wayjunctionbox 
2 wayjunctionbox 
3 wayjunctionbox 

--- 04 no 
05no 
02no 

11 Conduitbend --- 06no 

12 Holder --- 03no 

13 Conduitsocketaccessories --- Asper 
required 

14 CrampetsofMShookstoholdconuitinwallat1.5m 
interval 

 27no 

15 Sundriestocompletethewholejobs ---- Asper 
required 

 
Shortquestions- 

workshop 

Q.1-what is the maximum load that can be connected in a power sub ckts. 

Ans- the maximum load that can be connected in a power sub ckts is 3000w 

Q.2-whatisthemaximumnoofoutletthatcanbeconnectedinpowersubcktAns-2 

–whatisminimumsizeofalluminimumsizethatcanusedforwiringofa power 

cktAns—2.5 mm dia 



Q.4-whattypeofstartercanbeusedfor 5kw 1-φI.M Ans- 

push botton DOL starter 

Q.5-whattypestarter yourecomoddated fora 20kw squirrelcage I.M 

Ans- auto transfer starter 

Domestic 

Q.6-accordingtoruralelectrification(RE)&I.Eruleseachcktcontainshowmanypoints&powerrating Ans-800 

watt 

Q.7-whatisthesizeofbattenfor forcarrying10singlecorecable Ans- 

(63mm×13mm) 

Q.8-whatispermissiblevoltageofinternalhousewiring- 

Ans- +/- 2% 

Q.9-whatisfullformofPILC 

Ans-pvcinsulatedlineconductor 

Q.10-whyfuseisnotprovidedonneutralofACsupply 

Ans-neutralwireisthereturningpathofAC,incaseof anyfault,theheavyfaultcurrent passesthrough the 

electrical apparatus before melt of fuse,so apparatus are damaged. 

Q.11-

whatisthefullformofAAC,ACSR,TRS,VIRAns-- 

AAC- all aluminium conductor 

ACSR-aluminiumconductorsteelrainforced 

TRS- tough rubber sheath 

VIR-vulcanisedindianrubber 

Q.12-whyconcealedconduitwiringisnotsuitableonworkshop- 

Ans-inthiswiring faultfinding &repairing isverydifficultsoconcealedconduitwiring isnotsuitableon 

workshop 

Q.13-whatisfullformofCTS 

Ans- CTS- cab type sheathed 



Longquestions— 

Workshop- 

Q.1-Estimatethelistofmaterialsrequiredforconnectinga20HP,3-phase,50HZ squirrelcageI.Mas an 

irrigation pump from exiting main switch in the pump house 6m distance. 

Q.2-listoutmaterialsrequiredtoprovideinternal connectionwithsmallworkshophavingawork floor of 

4m×6m& consist of 

(i) A415v,3-phase,10kwweldingT/F 

(ii) a230vI.Moperatedlathem/c 

(iv) 230v50HZ1.5HPbenchgrinder 

(v) Providerequiredfan&light point 

Q.3a37kwconnectionistobegiventoanagriculture fieldat415v,3-phase ,50hz.the connectionisto be given 

from a 3-phase 11kv O.H distribution line which is at a distance of 40m. The motor has a full load 

efficiency of 85% &p.f 0.8 .make a neat sketch & estimate the quantity of material required. 

Domesticwiring 

Q.4-discussconduittypeofwiringbriefly 

Q.5-estimatethematerialrequiredtoprovideinternalwiring forabuildingwhoseplan(8m×3m)sizeof floor is 

having room size (4m×3m) &varandah (4m×3m),using conduit wiring . draw electrical wiring diagram 

&preapare list of material 

Q.6-whatarethedifferenttypesofwiringexplainaboutconduitsystemofwiring 

Q.7-estimatethematerial requiredtoprovideinternal wiringforabuildingwhoseplangivenbelow, use 

batten wiring , draw electrical wiring & prepare list of materials 
 


	JagannathPrasad,Andharua,Bhubaneswar
	ELECTRICALINSTALATION&ESTIMATING
	Overheadinstallation(H.T)
	Shortquestion
	long questions—
	Shortquestion:-
	Long question-

	Chapter-2 ELECTRICALINSTALLATION
	Chapter-3 INTERNALWIRING
	DOMESTICWIRING—
	- eachsubcircuitishavingnotexceeding10noofpointsor800watts


