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sﬁ&aw g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

gfe -3
TReded 3 dicaed
(Estimates and Contracts)

> foug oot (Course Outcome):
> CO1 - Y ¢S SXIUad, BT, FWRCIG WeHe, M IRy s duR B,

(Prepare generic tender document, quotation, comparative statement, and supply order.)

> Hed st (Theory Learning Outcome):

> faod SiRgHcy TR HRaHT TAsd! 2023 (NEC 2023 ) T o AR B,
(Apply the principles of NEC 2023 during preparation of the given document.)

> fadea TReAcT= UHRId IEIS 9.

(State the purpose of preparation of the given type(s) of estimates.)
> e Fi<aeTar USRI LIy I,
(State the purpose of awarding the given type(s) of contracts.)

> fadiedT SRS T8 HRIGUH, HICH 30T fodd TIR B

(Prepare tender documents, quotations, and bills for the specified work.)

ufaa (Introduction):

faqygd Udhedi=al IRRG! SfHdasquiarat TReHcH (Estimates) IO icde (Contracts)
3IRT® 3Ted, otlllj,o\b 3 fm (Financial Control) &WWW (Project Quality) aral
g glard. 3d fdggd TRetcy TERI UdhedrRiTad! TaRddh T, doic(Budget) 30T &
ff3d HRuard dew@yul YS! Seadrd. o HeRaadT @d (Material Cost), HTERIR Y[e@ (Labour
cost) T TREHCYH HRUAN Had Hdld, SO AT 31ffded (Financial budget) T&H &l
Il 3Mfor sffaRad W9 eresdl Il ARG, THTedl THR TR dHad TRCHSH  Udhedi
TG (Feasibility) TREATET HRUTMY Hed Hdd. TREHeT IRad Aifget anfife fagredta
(Financial Discrepancies) N HHT B,
HIRAMT (Bicae ) ST faddbra Hewdra Aed HRUI al HIAGIR Adhe IR HRa). dH §
ﬁﬁﬁ\%ﬁ@ﬁ aﬁaﬁ%ﬁu&r—m (Contractor) 3{Tf0T UTgeh (Customer) - T YHehT, SITEGIT,
9 301 ¢ ffagd WY 3HTed. ARy 31, ST AT 301 UTe = HRUTrAT G T aRu
& TG UHR Hlcde IR dhell STal. T8R (Tender) WehATH HICH (Quotation) TAR HRUI
30T ATl AT FHIfAy 3ile. ATHes hAlcaRId! (Contractor) TS HRugrd FHsuerar gfaa
HRAT Y. YT TgHE 3-HIhe Ty (Government e-Market Place) (Gﬂg'QTD RGP WRe] ANHS
ad.
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Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

1.1 FIXMd sAfaedd BIS 2023 (National Electrical Code 2023 (NEC 2023)):

I Fafdehd Ple 3 ST 2023 (AT 2023) B HRAWRIG dggdd Seela=mudt
(Electrical Installation) JR&T (Safety), [A4TTEdT (Reliability) SATOT TBREARR (Efficiency) JMAfad
FRUGMNT! TR Haedl FoH 3o Anfexie dwidn Ue faxgd I offe. a1 A Sfiaq (Life),
HITHTT (Property) UK IGICRUIE] (Environment) salragcb svué UTY (Electrical Hazards) TRE&JUT
G{I%FL Q:l'sﬁ:ﬂ 2023 ﬁ'c{ﬂ?[ HHRA (Electrical commercial), m"?:aaq (Contractors) 3for e
UTTIHRUMTST (Regulatory Authorities) Ag<aqUl g U HTH .

> ARMd Safecdd Blsdl ATl (TASNT 2023) (Scope of the National Electrical Code of India
2023):
TARYT 2023 o AT JR&T (Safety) , TAYMNTRAT (Reliability) 30T HRIGHIGR (Efficiency) A&

Pisd H.

1. asfRr« 3@%’507\‘[ (Residential Installations): AR (Wiring), arefé (Lighting) dist
fdavur (Power Distribution) STOT TR&fUTE®H IUBRUING (Protective Devices) TRIAH faggd
Ry dqufdia Fram sfir st gmmfay sied.

2. PHRMA ITRIART (Commercial Installations): B Tiak f&HATS, TRe&m SMfor warl
HTIHITS! Hrad, AT e 3nfdr IR HalRkfga qoreminda fagya Rren 919d AL

3. 33'%&?[ ER'\I%!ZFH (Industrial Installations): HREM, J-Trﬂ%dﬂﬁ*l WQcd (Manufacturing
Plants) 301 IEmTiH Saifdcdha Red, 3= TS ARTON,A¢Rad (Material) 30T gal-S4c!
JUPBRUMTG (Heavy-Duty Equipment.) 3{fdp Sfed %Eﬂé? RICEN) s Eﬂé?ﬁ 2023 Faifdd
B,

4. HUW%WHW (Power Distribution Systems) : §|.{.|q>‘|'4.|\.|'l gfdhe §|ch<, fegafieR sfor
SR YT geh g T faavur "eadhd! SelaR , TR AT gaHTd HaHid .

5. frguad Tl RIEH (Renewable Energy Systems): Safdcedd MSHE AR (Solar) AT Ga=
3ol (Wind Energy) IRIREHAT RyUuad Toll Tl SReia=ue 301 ThATmumd! avda.

6. SEUTA STfUr qr&im Wieldid (Maintenance and Safety Protocols) : ddd ﬁTf\&IH Gap| ﬁﬁ'@ﬂ
HrurTe! afta qurgolt, gl st faggd Red o gy I et ArieRie dw.
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Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

> e sﬁﬁw PIS 3ATH E'%'CIT 2023 (lFlgTﬂ 2023) 9t afdreed (Features of the National
Electrical Code of India 2023):

Y Safdedhd BIs 3T 3fSaT 2023 (TASH! 2023) T dfRSe WITAVHTO TR d:

1. & wTss (Safety Standards): Qqﬁ 2023 %rmzriﬁas%iﬁma%v@r ﬁ?f&lﬂﬂﬂ?\‘rﬁ?éﬁf %’ ST
30T TE |fHeH (Short Circuits) TRIRGAT Saifaed golled  (Electrical Hazards) SIRGH &t
HRUINTS! B3R AFfG® dwd UaH .

2. sﬁﬁﬁ Rren %31137-[ (Electrical System Design): T Rier=a Rew  offtn
RIS TURMAIR o1 AFGHY FHNGY 3R, I1d ASFET (Grounding), Hfdhe TRE&m
(Circuit Protection), dre faavor (Load Distribution), 3T A e (Cables) 30T IuEHROI

3. @@Tx{ forfire onfor W3 (Voltage Limits and Standards): Qﬂ%ﬁ[ 2023 fafay S@ﬂ%ﬁ
SRS AHD Blecs AT 101 YT feifte Riftd .

4. fa=iw B'Eﬁ'!{ﬁ IS (Code for Special Installations): dTd Yldd & (Hazardous Areas ) (3al.
TWhIcdh dTdTaRyl) IR faRy safaedhd SeelagHara! fafiy aegdian Jamasr 3iie St A
SR 3RFCIedT ATATaR UM YRIET UG GHEd S ad .

5. Eﬂﬁf fp Rt (Energy Efficiency): HIead TN -Hrdem Rew  (for ggdiHT Ureaned
PRUR HITb FHIIY Bt A 3R, ITd AT (Lighting), TST fdaRUT (Power Distribution) 3foT
TS -S9d daHTAT (Energy-Saving Technologies), TRIBGRRIET THIGRT 3118, S THUT ATUR ATIOT
WW (Carbon Footprints) FHH! HRUTTd TG <d.

6. ST efor SIfST Smazygwar (Grounding and Bonding Requirements): JHT HAT
RITIRLT §aTd HRUINITS! [aggd TawiT TRl ST (earthing) STealt Talt 318 § JMATEA
HRUGTS! JRI&T ATSTET (Grounding) 3T SR faet 3Tea.

SIS faggd IuHR0), Id Hed I Ui Thd S ASISTT Rie=it Sisa Sara g @
BId, ST WieT HReudIol HHI-Ufdarel AN quR gidl Tl Glecoqdid T cresdl dl.

7. Ul § AR (Inspection and Testing): TAsd! 2023 A Falacdhd SelaRrad! Fafid
quroft Sfor Arerol SaRadh 38, § YR&N durll fofg dd, 8 gRid oxd ! fdgga ey
doslded! YR& HDIH! geidl $HRd gl

8. SMYIP dAFHT FUIAR (Adaptation to Modern Technologies): HISHE Fafacdhd dA-THE
T B1d, S &1 W1 3aiacdhd RICH (Smart Electrical Systems) 30T R=yuaa Toll Ried
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Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

(Renewable Energy System) WUT @T CINEARISERIGIE ﬁTf\&l?r 3@%‘]‘-‘21? (Installation)
30T SRR (Operation) WWWH@WW 3{Ted.

9. DRIGKNR ATTRYHAI UTA: TISHT 2023 B JHIHT FRd &1 fdggd SaRM RIS HABRY
STIOT YR TRBRA SRATAT BRACGRIR I SHTIO1 Ao UTer .
TSN 2023 ISAHE T 30T AHd FaAgaR JRf&rdd, fayrmedr snfor fewra areR aa
DHTH B,

> fagga SRefasd yoR-gsieaa Sfor AT-g8fRead (Types of electrical installation-Non

industrial and industrial):
faqgd Xl faxgauul SeRead 3ol AH-S8Read UHRIHE @RI dhdl SIS, b,
g1 9ol fETEH, IS Ta=adHar, YRET AHG 0T SRR Sfced=a dladid aiTaiTed] 3Ted.
1. A1 -gefeead fagga §xeTa= (Non-Industrial Electrical Installations): 9H-3eRedd faggd
SR UMM SHRE® (Domestic), HHREA (Commercial) 30T Ao SARGIHE
qTIRT STo=AT faggd vumeltan Tes °drd, S &1 O, Hraferd, MU Jex, ST, RMesT SfoT
S PTG BT SR HA: S8Regd RReH &1 a-d HHT Tl YRR Tafdd oirg afor
R, Gt Sfifor Sriamdar Sfftie daf biad Hard.

> Hﬁ%@%’qﬁ ?{\‘E’I%'Q'F\‘ﬁﬂ o0 afrsed (Key Characteristics of Non-Industrial

Installations):

1. $HI d AT Qﬂﬁf STARY D dl (Low to Medium Power Requirements): Q:Fﬁrf ARTO =G
SR RRed Ue SIRd 9. AH-3eRead ST AHRId: UHIR (Light), SWTdT (Heating),

TG A, SUBRU ST 0T ARIRGHAT HAHd [dggd URIAT qRAST &I

2. gt aTﬂﬁ"Ttl?g?ﬁ (Simple Wiring Systems): ﬁ?—%@@ﬂﬁ WWWW &H%
fafdy em3edicd (Outlets) 30T @R (Lighting) Aol dilak  feReage (Distribute)
FROGTS! fEeT doid. MR Yunenged ARTUER RITA-U (Single Phase) fdbar ofi-tha
(Three Phase) Ugdl GATAY SRdra.

3. WSS Qoo AEd (Standard Voltage Levels): Teest UTdes ! AT IRTS R (Residential)
30T HARMEW (Commercial) SWTARETIAT 220 V' d 240 V TUd 3Rd, Aica HARMTGA SHRT
fohar rdatier UrTyd Jlauiel 3= glecd ReH (415 vV Tdd) ATURET SITdTd.

Maharashtra State Board of Technical Education 4



Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

4. Re&f1 RIS (Safety Features): fAGT T, 3T AN SNEIANSTURIT TREUMR SR e
ST, IR UATHE Fidhe S (Circuit Breaker), TIST (Fuse) 30T 31 ferdot Wfthe siavd
(RUCTIS) (ELCB) WHITAE 3R,

5. T RIed (Control Systems): AF-SeReTd SWC(ARM IHRIG: €8S (Light) , CHRER
(Temperature) 30T SR ﬁ'c{g?[ IUHRUM e HRogrrs] NIE il (Light Switch), femrR
(Dimmer) 3o HWEH (Thermostat) R A =0 fed IR,

6. Eﬂﬁf Eﬁ?ﬁmﬂﬁr (Energy Efficiency): Iol-prieH ReH=n (Energy-Efficient Installations)
TR HisdT JHIUNG dled 3Tg, Qﬂsrsnl SIEE (LED Lighting), IR Q:ﬂ%rf Ry (Solar Energy
System) 31O TATE Hiez=n (Smart Meters) dTUR Qﬂﬁf qTORT URT&0T (Monitoring ) HUGRATAT ATOr
TR drgaugrTd! gid .

7. SEYTA (Maintenance) : ITAIRTT, IUHRO! 0T Fiche TRV IUBUMGR Fafd qurqoig =4
SSReTd SXCIARE Tl GEHTH TR HH! HIH@IhCS 3.

> ISR AR SR W, sty fdhar TeMHat & d (Housing Societies)
> SHRMEA FURC: Ay, fReis ghM, IR, gied, Hrd.
> AIdSIN® SHRG: UMeST, ST, TUTT, TRBHRT SHR.

2. E@qﬁﬁﬁ'ﬂﬁm (Industrial Electrical Installations): s'sft\gqﬂ HREM 30T 3aoTg
SN B UlaRd! SMa=Thdl 3T, 8 dggd SR 3D S 3ied, R AT 24/7
3aTd ANTd. $8fcad fagygd e HSIgd (Robust), fAYTNITE (Reliable) , $& HR (Higher Loads)
ST VT e 30l 3TIRTSH 3.

> tSfiega $Reraxmdl g dfkreed
(Key Characteristics of Non-Industrial Installations):

1. 3 Ula¥ FﬁE(High Power requirement) : 33@11?1' g&ﬁwmﬁ 3 Uiax ARTON 3/ d, Sit
BB THIUMER fohel! dicd (kw) o Bmmaicd (MwW) Tad SRy Tdhd. 3o TGrax JrTodr guf
HRUrTST 311 Hgferd dle faarur gRfgd sroamrdl uiar -t RRed gR gRac S,

2. Sfed arafT RiIed(Complicated wiring system) : SSRCTd SIA-THL arRINT Req ud
Sifed rd ST ot 81T diecsl TR BRIV {SATS bl Sild. T ReH AL a4
(Substation), 'QIT\ENO—\IJﬁ (Transformers) , %@Wﬁﬁﬁq (Distribution Panels), 3o Iﬁam
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Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

IR (MCCs) T JHGR 3al.seRegd Jlaymd! sad (Cables) 0T dhegcdd! (Conduits)
AHTAG D dl &mﬁ\?ﬂmﬁ?ﬂ(Environmental Stress) QWWWW, O B IH
oM, St d fAfés (Chemical Liquids) , 30T Ao M d fdaR (Mechanical Wear).

3. 3 Fleedl RIEH (HV System) : $SREIA SHIRFIAENT wlec sl U U SR 3R AH,
HHRIT: 415 V d 11 kV fdar Arge siftier 3= glees Ried 9rd=Id: HREM (Factories) , TIaR
WicH (Power Plants) , 30T 3fasTe JTNTHE (Heavy Industries) ATURedT SITATd SaiAT Higal
TG faggd Tl STa=ad 3i¥d.

4. TR RITEH (Safety System): I TIaR S0 SSRCAT S IAR-THE YR&T d Hegwdrd!
3d. g Aidhe sHy (Circuit Breakers), ol UicaRM SRR (Surge Protection Devices),
JigRars (Overload Relays), 3T 37ef Wiee UieaR™ Ried (Earth Fault Protection Systems.)
JRE! ATYFD TREH IUH0 GANAY 3HTed. MUDIe- e e (Emergency
Shutdown System) 3ATTOT 3T TT T Uiea= (Arc Flash Protection) T =T gHew 3 dl Gcﬂﬁé'
HHAT & R bell oird.

5. ¥qadfera A0 RIeH (Automatic control System) : Sead faggd Rike aed sfficidfcs
qIToIh delerd (PLCs), ThTST (SCADA) 30T eRuad fheh—at S1gagsl (VFDs) aial THTART 31T,
S Aiey SNfYT FifAei=ar Tt MO HRigHde M0 ddld. SSReAd AcaR S B SURAC
(Ethernet) 3ATOT At 99 g e Rdle fARgror afor fi=or sruaradt araRe Sidra.

6. Eﬂ'ﬁm N RIE RG] (Energy Efficiency and Sustainability): 3_5’@?1?[ SRR
TARST TR SR e TS I § 3iid g 318, 3 SN TS eI Red
IR 3Ted AT AR U (Solar Panels) 3o fds 33137\‘:[ (Wind Turbines) HIR¥&H] i\QrLCLQ@Iﬂ
TARS i TR XA 3HTed, S IR ®IRE (Operational Cost) ®H! BId. UldR hdex
JYTRUT (PF Correction) 30T A8 TARITIA AT AR faggd Ioral SUTNT TPHZS (Optimise)

HRUGMTST Hdl S,

7. aﬁ‘lﬂﬁ&mﬁ'ﬁ&M(Maintenance and Monitoring): slsf?gqm iaqu Rren Faffa dayr
HI SIWH 3T, SIId aed (Motors), EA'F\EIWW (Transformers), 30T AR Ho I
JORUT el S S 9dd B gisd. ORI fARieor safor Reie AfeRe Red
AR UYT Y died 31Tg, S Wied (Faults) @Rd RN ST,
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Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

>
1.

ssfegd SEIAv-adl 3aTevul:
A sREM: siicmeRa FREM, HHed Wiy, e UNRIT Wied (Food Processing

Plants).

. qvﬁ?m (Power Plants) : 3fifore (Thermal), Gﬂﬁﬂﬂﬂ (Hydro), aﬁﬂwgaanﬂﬁf Jdlad

gfqe.

. 3geTS IJENT (Heavy Industries) : Tid e, Ride e, Hlérﬂ (Mines) .
. TWRETHA 3o %‘Wﬁ "e¥ (Warehouses and Distribution Centers) :HIGIT TRl

Tlieeol WSS SNfur @i fefire (Standard value of voltages and their limits): faqu SUD U]
e, fayrarear ot srigmdar YR HRUGRITE AHSIhd Glees G UIa R0l 3fdd
TG 3MTg. XA Tdfaed Ple (NEC 2023) U SR Se-RAd A [afdy YR faggd
SWIARTAT JHIAY 3HTe. Wiell faggd UfasHEed aruRuard AuR OHS sglecs! G S0 il
WIHRTE Haiar faell 3iTg.

Table 1.1: Fleeol WSS 3T @i fifire

e vt | VT

A Bleeo QRIS /R ) 230V (RIT-To), +10%
400V (3-Thel)

HSIgH Gleed (38R¢Td /UiaR faaru) 11kV, 22kV, 33kV +50%

g1 Blecl (UlaR ¢AHRM) 66kV, 110KV, 220KV, 2% J 5%
400KV

3w &lecsl (AT S~ C-aiiRH) 400KV, 765KV +20 fhaT HHL

IRy Bl RReH 12V, 24V, 48V 50

fagga swraz=uardl  AFUINT aYd dwd (Fundamental principles for electrical

installations):

fAqgd SeeIR-ud] fSITSH AT SHTaSIaun B! ayd dwigik ANarRid bl old, SoidheH
SRR R, SRIGE M fayNe Srdid. § aw Salded T, 3T 3101 Iy
R TRBT Uidh HH! HRUANITS! Hedra 3HTgd, 1T faggd Rert TR~ waid
JIUTTET GEtd ARG 3HTed. Wial faad! 3ied faggd SelQR-ITd! AR 810K U d<a:
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Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

1. JR&T (Safety): Faifded T, 3T 3101 SAR RATURE YR&T ATl WLHehdl 1. ImEed g
ST, SNgRaEe TREMTT (WF/Aidhe sy, SHT0T GRF&M faerofie=ur ufsharan gwmast g,

2. Eﬁ)‘&l’qﬂﬁ 3for Srfoaaw (Efficiency and Economy): Qqﬁf IR HH HIVITRTST 37101 Tl
HH! HROATS! JOTCid! SEe B, A JUBRUNY HR HTPHAZS BV, A I UHIR
faafed ®xor, nfor Tafs sad dag=iET aTUR (S P LED dATgict) HIay 3118,

3. fagyw=iraar snfor Srafgsr (Reliability and Durability): IR [AY-1A90! SRR TgTd HATOT
U & CGHTS 1.

4. PIg 3T AFSI gra (Compliance with Codes and Standards): &l 3T ﬁﬂ'ﬂﬂ %311%?
d ST THAR™YUN AT BRI RIS {07 SRTfcies AHehid (SR B NEC,
IEC, BIS) UTQi &I,

5. YARTIRYAr AT aE‘J-I'IH (Accessibility and Maintenance): Sdd&T %Eﬂg? 3rft &1 ot fa=ht
IRIRGRUT U il SIS bd. AT U-cEIol Aial Yas, g ohad Ffed, 3l

6. M@ fowaRETS dafadar (Flexibility for Future Expansion): AR5l dle =T o
HiqeTelier dRT=aT GUROM (G &t Rguad TS Thd B0 [dhdl ¥IE RIeH ) Wio! dardd
3T,

7. UGIARUI YEHIURET J&UT (Protection Against Environmental Factors): faggd saad!
SIS SRMYSR BT DI o TaiaRoiiy GRIAUT SR $F gaHH, Ao Sad ST 719
GIRARISAT ST T B Kb,

8. UIaR Jwrgd TUTa=IT (Quality of Power Supply): RRR e, RR glaR Hhae ﬁﬁﬁﬁ h,

N

SR Hride chaledl SUBRUNT RIS SN0 Hried S gisd.

> ﬁa'g?r CALIGI] [RE&IT (Safety in electrical work):
fIqgd HRHE JReM A Hgw@E! 38 HRU RIS 3P Kb (Risk) S, S Bt
gaifdee b, T, TWhic, 30T IUBRUM THUM. SKIARH BTG TH R S—RSfREd,
HARTY, fhal SSRCTT—IRET UTIPhlad U1 HRU aaH 35, SUidhed HHARITT,
OISO [T S WREUT Bl a.aT ShadiqT w4l HRUgMIST arg JReT IUM ure-
H0! HAH AR, faggd JRef Treead Wi U Wrelt fod s

Maharashtra State Board of Technical Education 8



Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

" L3 LAl aﬁ (Key Safety Aspects):

1. aﬂm'ﬁ?wm (Personal Protective Equipment (PPE)): WWW&T&H
JUBU! GTAdId , S8 1 SIS Tleg, Yok g2, YR&T IoH, 30T geTH, SUidhe- saifdgd
T STOT 31Teh TRITURA TR&f0T e Taha,

2. AIPIATSC/STATSC UfhAT (Lockout/Tagout Procedures) W@ﬁ?ﬂﬁé’@’lﬂﬁ %TW
3{TYTcH AR YT erasdl A,

3. O 9iYa SMfor Iuerur (Proper Tools and Equipment): rdd éﬁa?:s I 30T
UGN AR B, Of T Glees! UdBIS] AT 3R, Sulde+ fagydd e fdhar srurd
CELIRES

4. arﬁagammgmw (Working with De-energized Equipment): Wﬁgmﬂ]ﬁf
T WE B P fAggd IUSRU faggaried dal Tl 3Ig, SRI AT, Alhedar HIH B0
ARG 3, Il o BVl o1,

5. sﬁ'@ﬁ Eﬁl‘l@" AT (Electrical Hazard Awareness): HHYTATT safo?;¢ﬂ suﬂsrﬂnl

31O T ATaR SUTIATSTT HRUATST AT Ugdl RIparaaTd.

> m‘:ﬂzgaa‘? (Permit to electrical work) (PTW): Uﬁ?‘gﬁ (PTW)W@W{R&HW
38 St eidIer® S =0 Sftr FRigor HRugmél amRel S, e Ok &
PRI UR UTScll SITdTd. 81 a1 faRivd: I- el Safdgdhd HIaTe! Hgw@! 3T,
el SRGH IvgT fdhal T gIoaTdT HidT HioT 3l PTW SaRIT JRIAAUT Safdesda
ST GUI HROINITS] SHaAd Scied] YR&T JurTe [T HRd.

WAl [+ % : g HBT YcPh (Key Components of the PTW System):

1. aﬁ?aﬁ%ﬁm@?ﬁ(WorkAuthorization):W'I?ﬁWFI'lﬂ&WW—WWW
fhar TR P RI—gR faelt Sd. a1 RAFIHIR &9 S fafky safdeed wH
FROATET HR! faelt ST S WA s favga quiF, erf T S S
RTINS HRATAR AG -1 GRATT el STTd arht @t doet oifdl.
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Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

2. ST YUY AT (Detailed Scope of Work): TRAFHS Faifdgdd HIHTE 3dh UHR WY
Dl ST, S Bl IR, GEUT, Y AR, fdhdl got A1 IRAFid R, A= 1e,

3. @ 3|He  (Risk Assessment): TRATT WW ‘v'l'CI;Uf e 3THe oo urfesl. a1
Heiw-TgR Safaedd Uil i@ Bl oild, S $I: Safacs i, 3T WIS, ST AN
&1, T Gedidh-TaR SR, R it HRugMTdT Sfa=ad Scd YR I H3d del Sirdrd.

4. Eﬂﬁf Tt faemofiewor (Isolation of Energy Sources): PTH J= E?FUCFFELTﬁQ:Iﬁf A
T THR ARSI HROY AT 3MTg. WRAFH I -G dhall SId i SUHRU! fdar
fIqgd TTRIT dg dalt Telt 3Tg, TS SYPHd TS IR IR STl ST HTHAT G-
IUIATE! fggd UaTe BI0MR e,

5. gR&T1 U™ 3{Tfor Wlﬁ (Safety Measures and Precautions): RS gRET Uiy 1?@[
ST, SOTd dafadd gRET SUHR0 (S BI SYCICS W, IR T, §HT), SMUCBTA Hidha,
S D1 Zaifdee Al fohdl T AT 1 HR1d § JHIAY 3B,

6. m'\ﬂ?&ﬂ ﬁ'ﬁ&l'UT (Supervision and Review): STH U] HT‘GI&ER&‘ITB’CITJ@W
H0T AT 3T, NI DIVIE! gHeT §IUR e,

7. ¢@RW 3T TARTG@AIH (Clearance): HIHTH STA& ¢@¥d dhail Sild, ST JURATISR fdhdT gRe
SABRIGR Dl ST, STUH Td YRET HIH UTer Bl ST HIaTe] e Hafid qumoi
&l SlTd, SATHes HIUATG! TR LT deotd fAaRuT ddl SiTdl.

> & -1 3for qran Tesiell (Safety instruction and safety practices):
> HTHT YRET T (Safety instruction):

1. faggd Raa1d¢ B (De-energization): HTH & HRUATYA! AgH! WA BRI H1 faggd Afbey
fagga QA (De-energized) dal T 3M8d. Bleedl Alel T WHT HUINTST WG 0N
SUBRUNET dTuR BRI

2. 9rg 3'\3%5217-[ qTuRo (Use Correct Insulation): Hacd, I STfor iaqu Ycehidl Ay Eﬁ@mﬁ
AT &1, S fordd URTiRT SaeTdt dudh eredr dsd.

3. g ARSFET (Proper Grounding): figdd TaRWE AT ¥ JUBRUI A UHR ASTST
& T TIg, ST Saifaed Qe cresdl A5,
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Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

4. qroft TFOT SR %?I'UTNR‘]H ¥ Tel (Avoid Water and Damp Areas): 3SR fdsar grog™
YR URIRT BT HRAMI faRIY dressll 9UT Sa=Td 3Te (S Pt sgelcs AT ST IsR

5. ﬁ?@lﬁ RSt snfor TP HIfeET=T arR (Safe Use of Ladders and Scaffolding): IR B
DA, RIST Sf07 T I YR STl IO HTas=giT A TR IRIET Beardt Wl
B, M TSI YT eresdl Adidl,

6. TR '\‘I'I'Q’T\"-I a3ffor ﬁ'ﬂm (Warning Signs and Barricades): e HRISATHIa oy
IR e, b g fdhaT TT a1d], SaTe ARG el ad Ta<T HR0) eedl Jad.

> fagga sratadl JR&m UGl (Safety practices): GR&T Ta! UM faggd eiadim &l
IO R dheiell BRI 30T fohan. a1 Ugdian AR faggd srafr aFe ulshan
YT TUH el ST,

TqH qR&n q&'cﬁ (Best Safety Practices):

1. URT&for 3T YHTUMYR (Training and Certification): T4 HHAM iaqu R, SUBRIT
qTR, 30T SMTUh el Ufshdar T UfRIE0T YOl 3TaRadh T, UTRI&T I1e] daci Ui, Siuidhe
DTG GR& UIcIhlchagd SArad Hifga e,

2. H‘Wﬁ(Inspections):wwwmwmwwm,GCHH@'
T, T, far Gt <MY Oar 5. SR Hle! GHAT e IR d@h 16 ARG SURASHT ol
Tife,

3. ﬁa'gr-r CERE|| %@’l-ﬂ?l (Electrical System Maintenance): Irc\iggcl SUHRUNE! Fafid @y
AT Fxa F1 < 9T YHR HRRG 3Med T ™S Aihey, SiieRigiea fdhar qrvgul arafT
IR fagg d el rardr HHT Hd.

4. G JIYFTET 9= (Use of Proper Tools): Tdd RN ATYFMET dTUR &I S Ggleeol SHATOT

PRYSRIAR AT 3dTd. odd IRRaAT T HIH SXAFT sgccs AreEm T IaRgad

e aIR 3 d HgwardT 3G,

5. JURFASH (Supervision): T4 [dggd I A JHIUUS Il HddgR JURIdoH bl I,
faRvd: = Fleed fhar UiepTaras URFRUGIIE BT HRd .

6. ST Ufhdl TRT (Emergency Procedures): ®THGATT f[Agdd UG TA TR
HY gl 2a 7 Uik fea uifes, S &) Wi, 31T, fohar Whle, arAed Urar T JRIgAyol
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Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

§¢ DRId], BREAR THICRIRR &9l aruRral, Mo giuffie IUaR &¥ H1d Il difgdl SRyl
TP 35,

7. g1 ﬁa’g?r gIqSyrdr ﬁ?‘f&lﬁ dIaY (Safe Use of Temporary Power): dlcdRcedl ﬁ'c{ﬂ?l
AT aTIR HRd ST, IR ™R JRgRaT oa Tfgel ST Td JR&T A a1e &a
UIfg, SUldhe+ 3UeTd <resdl Adial.

1.2 E‘%‘ﬁﬁ'ﬂ 3ITOT BT (Estimating and costing): Q@ﬂﬁ‘ﬂ"ﬁ@ 3N Tgd 311%’ TGR AHTI0
faggd Udedrea Yol goaredT des, HelRgd 3M1fdT Tqaue aien TReHcy O Xdhdl. HeRad
T 3107 Tehedred] JUidITa! SMTaRae ded aTd TREATT Tee-] STl HIUTATe ] BHUE dlcde
(Contract) DR ARG 30T 31H fAUig Yvary Had faq bl TR, TReATET 3t wd arega
JIR FHaa Rard W?@?(Tender)%ﬁfﬂf WWW.WW(EStimator)
o fafgy TRl Sead r/d, S o a7 0! A 3.

HTHFIUU, I a0l geid IR faUNTid ol SIS, rahdt:

1. Heaa o yHTor Sfor Hafta @t efedféT (Estimating the quantity of material and the
cost involved) : THeITITS! STTRTH 3RICIed] AR o JHTUT HTIOT ATl T UReHed TAdbTa
< =fadr ST, amel Haw, Raad, vied, i st arsfiar gamaw giar.

2. @ fdrar Afei ‘;IETrI%[ fa=aryor (Analysis of cost or selling price): g edTaid] U Ul T ST
faen! fhacdia fa=aIyor ovet SiTd, ST UdhedTa! 3 ThRIA-RI 1for AT Brae FHod
YdTd.

3. YR 3PHTHe daR HI0! (Maintaining proper accounts): PEIGINEEREIIRED CIEHNEI]
I Aig dad! SITd. A 9 W, a4d SR gared e et quRiaar i dert Sird.

4. famt delA Ugld 0! (Provision of selling aids): fawp! Ufhdd Aad PRI OIS A8,
IUEHU! fhar TaT Ue FHRO1. A TS IIAR 9! Wit Sardian qHma g1, Q.

> E%ﬁﬁnerrﬁrﬁ@ﬂ% BﬂE(Purpose of Estimating and costing):mddnld HTIHHT
X aTd HRUTTYAT STIRIH AR SIOT FTaR GIUMRT W SV ©U] HTa=ad TR, WU, Haferd
HRIGANTS YUl e 3fEard IR d0 3fdd Agwald 31§, HRUN B Udhed A
SRS IR SHAATAGUINTS! ANGRI® 3. Uhed Hgarard dbd SR HIH, HIE
YWTeH, Taad HeRgd o1 Fqul A1 S0 ATl W, da4d Safeed ot JeiTdadl arar FH1a
3l
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Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

TReAT § SATe SHTaRged 3HTg HRUN IS MU ATGRId SRciedT U=l Yaad,
qRTA Tt IUASIAT SACITE S I B, Uhed SgaTd i Tard TREART ol dH
TF N, HH Q0T HRO HAI g1 Whd, HRUT 3G U HH g7 fhar mefaa <
SIS 8IS hd. TRCATET 31T Warare! Aciad BRel HRUANTe! SRUST HA&
3MaTe T8, TRAFT i Tate YT JEIy WiehiayHTor 313:

> TREATET fUT ST SEIT (Objectives of Estimating and Costing):

1. wefRaeadt ardt quf #vo: $1 & guagdl Haad aedl AcRaed! arer qui $HRol
TALIH 3Tg, ST HIH Y& bedHaR HeRkdd HHI TSI JIFRdT 3fdd HHT Bld.

2. ioided Hed URMHET ST aTUR T80 HR-ag-d Uvlaey A U=TaT 3 aTiR gIvIR
BIHEIEIRCIEICU

3. Al IUd: HH DR JUI gisd, S &1 Aol &l Td 8. aTges B! Th R ST
Oiolaedt TT gAfAd gia.

> UdIH Q’%‘ﬁ??‘tﬁ guﬁﬁm%r (Qualities of good estimator): et 3nfor siiferesear arg
TReHTY Thad A1 U, HIA&H ST SHdT T TR H¥e [hdll, T HIHHE qIoRuard
T FHTAT UReHCR WTaitd UINg ST

1. Yol F14 SATIOT SATGETR® SgHT: TReHeRa URCHCH  HuaTagd YUl T 31101 ATIgIRe SHd
3TaT ARTA, SATHes df HrTd Aiequl TREARHT H& Wdhdl.

2. orHTe fe®Toft fAafiauor de ot tReterar A Sigreiiar SeTRd aTe Fehedrd! quryolt
PRUARITS] desldes! BT fEHIUT ST UTgul SHTa=adh 3TG.

3. ITel SHRMARA MfOT WA &AdT: TReAe It SHSHRM &HdT 3-Tdt arTd, 9 Tal
g (TS~ Saie SO Sferrad T S¥Td rTd.

4. Hfawrdld faar fhar seamardt TaRtte aiTar tRedeR AgH Udadra 3igred
YiadTesTd AR fdhdl Sae HRuaT dRdg Sadl.

5. Hefaasn feadia sRrmad I9: TReHcRe JeRkad =1 fddid Sfemad I 3RId UTfg,

JMFOT IATATST ATAT ST BRI Sl fhHd TTeld ddIdes! sed hRId] ARTd.
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Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

> Q‘%‘ﬁﬁ'ﬂ 3T FIENR  ATIYF Uch (Essential elements of estimating and costing):
HIUTE! fIggd Ubedr Yoard HRUAgd!, T ThedId! MR o AeiRae 3Mfr
9 g1dl TR HRAHT, UREHARA B3I HedrA gchidl [daR H1a1 drTdl. Qidld gcadb
AT GRS Tehiqed JHIfay 3Mgd:

1. "TeRNae WIS (Specification of material): Toldead]  AWTH A TID
SHIIG DT JHTAR Blcll.

2. HIeROeTsl STSTRTAA fhHd (Latest market cost of material): UTSiae=aT eTSITd HIC RIT]
SISRTANS fohHTCT FHIGRT R0 SHTIRFDh 3Te. YRG! STeIRIdd fhHdaR  Fafid @& dard
AT,

3. gl EI'IT:.& 3ot ﬁE’L‘ITs;TrI (Price list and net prices): gifgrt fbud ardt Tar BT SIOT AT
feaes fpciar tRefcy 90t sawges 3R, ST Waf< Jiv U gied.

4. "Hefaa arrﬁmqﬁmﬁﬁ’magﬁm (Calculation of material and labour cost): TR 3TOr
AR T 3iee TUMT HRO HEdTd 318, STt YdheuTed U0l Ward Iy TReled U
glgal.

5. gAY fRew= AT (Knowledge of purchase system): Uiolacl HeRad @R m
TR T SO SALAD 31Tg, VD ARG & AT SUARIATE AR /e Dbl oS> b,

6. WY W (Labour cost): UhedTdid Aokl Tdral TReHTY  ©UT {1aRge 3MTg. I HIRI!
d ERA], BTN YHRITIR &R IO U BT A GHITAY DHROY AT 33,

> e 3l SEw-vw UfeAcw, dusfier ey, e efiediew, aifife dawa gfehcy
3for ﬁ%ﬂﬁ'd E‘%‘ﬂﬂ (Meaning and purpose of- rough estimate, detailed estimate,
supplementary estimate, annual maintenance estimate and revised estimate):

> I TREHEH (Rough Estimate): I TRCHCH R0 b el YRS ST daR dHoiell T
TR o TREHTY |, ST UdhedTedT T Sal SATIO1 YRUMe® Jedia [daR HRugMa! aroRdl
ST, e UdhedrsdT TR U1 GardT Ui faaR &ar ordl, S Jeid STl ANIGRIA HRUMRT
3.
TP UReHCH  Tdh RN SHTIOT JTUROT W9 UREHEY 318 Sl Udh eI Yo alaedl TUaieR daR
o oI, § TREATH  TahedT=T T aTall, YRS g, SATI0T HTaIDHd T faaR Sxuarre!
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g 3. IS UdhedTl Jeardred] HoRiaIe! avdd Sycedl qd Anedrar ard faarR
ol STl

> f&eee ufeded (Detailed Estimate): fScE TRetcy WU AR iGN URINIHS
ToRIHR TOR Sl SIUIRT W= T GaTTd ST favgd TRenifeT . a1 siqeimed dhedTd Tdd
fquIiord et SITd 311fYT U SudrET T WaAq0! UG SiTd. 31 99 Qa1 Uh B TG0l

Udhed T T bl ST,
f$ete tfedicd TR SvarT @rdid ardiar faaR ser sar:
1. TP IUSTET T: THU UdS SUHR WAyl fIaRe S 0T I T U Hee

Jhedrd TR0 G Hesadl S,

2. HC HIdE ¥€ IUART: TAD YcHEl T PR Hldhe YCJUR T al i,
3. WRIUIR 9c: I 3ieTard Yiie Td, aefiad W<, SusRuie Td, 3Nees Iy, 7%l Sdd!
Td M1 GHTGRT Bl Sirdl,

f$eve Sigmmilad Hay AT SHIGUATH Jt:

1. SAfFEPHA SIS (Electrical Drawings) : fafdy HrAfAEt aaT! Sie ad Sied! SIAd.
oS HTATAT -1 30T S JHeT WY gisa,

2. f&ees qif® ardt (Specification) : AT HASSTIUNTS! f§cts qife aTet (Specification)
TOR HRU TS 315, SATHE D TehTeT U, HTHR, 30T SR axadhdid 9uid da

EIGH

3. HAFGARM ATOT f&FMS (Calculations and design): fafay wrafardt aaga=e st fegmgA

4. UTSS forRe (Prise list) : HHTHE ATURCIedT U G [ HTCTAT ATE! S-aeh SiTd, SaTae aierd
St TREAFET ol T,

5. AT9-Vegd I o FAAWOT: 719-UVsgd a¥qa R fazawu @ sy JHIfy gta) Sxfia
TWF 3], WIgR AT B! [had TReATET Pl .

6. f&eTe 3rgara: TURNTAR SiaNNIad Uh 3Eald Siedl oidl, SI1d Weldel  favgahddr,
ST WY IO Gl quRite faem S,
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> @t TREHEH (Supplementary Estimate): ST J& AT FRATATd {dhdl SfGTolTd Pl
R GIuaTE a1 Bt oifd, degT Hed HTHTT Geb 3IUIRT U i fSeeufedcy TR &l
Sl 31 941 SieeTd gwiides] TReAcy WU, I Id J&fd HrTeUA S &1 @i,
feemes, tRedcy srgard, sifafed ST STaxgerdl WY PHIUR BICUH SIS GHIGY H0!
ARG 3HTe 01 7 I A ABidhs 3ifdd HoRINTST urade Srdrd.

> a‘l’?{{am Ao @'ﬂﬁ (Annual Maintenance Estimate): PRI sﬁm I, aTEIﬁ"T,
gifes = fhar 3afaees fAa=u Ren a1 affeun: w18} goxil HROT ATTRTS 3R, AoHT
Req =g HroRid Udid IEd. el U6 i @y TReHEY TaR ol Siial. &
TReHcy S Hisdad! Gaier 1.5% U&T i =T,

> ﬁ?@@ﬁﬁ (Revised Estimate):mm@ﬁwm,ﬁw
TR Bl S, TGl Job SIS YHY, ST Job HoRR dhaldl [ScreuReded 5% fdhar rga
i drgdl, T d YUTRA RS, YhedTdid el daaides fdhdl H1al 3R RUTTS 3.
TS oIS JHTAY 14T, ST Tdd BTl gehldid 1R, e JHIUT, G, Jed W SIT0T
Ui W fdra sad gRifael Ssd, dud U Ul W dierd fdhar serdia HRur Wy
AT IR

> fEdee uRetey TurR Srai onfor srren enfdfe saasauiaTd! faar svvarg

Ycd (Factors to be considered while preparation of detailed estimate and economical execution

of work): f&ce TREACH TR dHRAT 0T ST SHATAGUT DHRAT BTg! Hewrd g
fIaRId 90 3Taa® 3AId. § Ued Uloidedl I=d! 311 Wd-HR&b SAHAGoNguia! gqu
e 3R, Teiid gedhidl [daR bl ST

1. HeRAE™ WHTUT (Quantity of Material): A13dT USlaedTa! AT UHTUNG HeRad @il &R0l
THIONG HeRIdA WXl hedy df B! fhadd Head Id, BUH & FuUiRd SR S
THIUMER o ARG o Tife,

2. WO SUASMT (Availability of Material): USlaedTo! aRa% AT HTHT [SHTul
SUAS 3! TS, YT SR 30T Tded S 7 Rl §9 hdld. HeRgd I9asy
™ Uioidedl 99 dled! 31 HIEMAT WdiaR Ufddpd gHTd Tedl. drges Jekdd doaR
JUASY BIUATHTS] Ueh Uk ! RN TR et TR,
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3. Hefwaa =1 dled® d (Transportation of Material): &H! JHTU Tefger CIRGC BIrep)|
TG ARl Jor-d S Wi 33d. ATHes HeRITH g id SRR faaR i
HiaAT JHTId e Ruer dgde HRugrEl faaR bl Sird).

4. AP TP TS (Location of Site): T WZe g fohal g7 S0l 3@, 1Y aRaR
NS 0T SIS DB A 3Rd, T4 fafde arger T dTIR HRUT SHaRADh 3,
R aciad 91 gt fdvar T6am 81 Wb, I1 JTeiidl faaR S TREACY TR &l Ui,

5. SRR SUASUAT (Availability of Labour): R(F® 3RIcedl HRIA fdhar srefpera
BRI ATUR HRUGTHS T HH! 813 bl RTHD BRI SUASIT ST SHTHTRIUET HHT
fhadid 8% XHhd, UM AT BHUN WIHEG HHIRET aTR B0 HfOE sifemesean
BIIGRIR 3.

1.3 fagga sicae: AHea, ToR, YAPT1, 1 IiTedr dicdedd JUIYd (Contracts:

Concepts, types, roles, and qualities of good contractor):
fadqgd dicac WU faggd dhigdex (TaT Uard) S0 FaricH (cdd, T, favar du=am argeita

ATaRE Ficde R, HL faggd SwiaeH, TaHTd, fhaT SaR a1 UeH HRUar Wae™
Hal SId. T PIRTET S OIS HIETAT AT, YHeH, 0 desryzies Wyyuul (Afgd oo,

SO dTg fhaT TRaAs (Ao Uk A1Eta. faggd dicde o ai=an feaie JqRem adia

> ﬁzgaaﬁnzﬁrw (Types of Electrical Contract) :

1. @UPH Bi¢ae (Lump Sum Contract) : AU TH Hicdeds] g0l STHMI fdhad FAfdd el e,
a3, FARIC Dicdexdl DHIHTAT Jd FTaiaTo! Uh B GhH adl, drd gof groam fardt
dcs Tl fohaT ardfd® Wd fael gisd Al fadR = Hl.

Bae:

a)SETSITH® Td: FAICAl A I Hdd Pl UbeUTdl T [hal gled.

b) TAT U FIT fHdges HTHE T T §Id, SIS Gl YeiHe el I8d.
die:

¢) WafIPdr: SR Ydhedd 9ad gId1d, R AT Tdd d1¢ 813 Udhd [dhdl hicdeHd dad

N

Y C
HU[ TAY D Bl
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2. gfve UIgd ®ieae (Unit Price Contract): e Wi3Y Hicdeded, HHTAT THIUMGR [
309 Bl ofdl. FARIE TAH JHCHId! RIMAH R dicdexall U adl (3al. aranaT fdhar
SadcIhd i Ufd Hie). § Udhearra! aTuRa Sifd SiY HTHTE T goiiur FHigd daeh "9d
ol 72 HTHTAT THTUNT Sad gI0TT RTeRIdT 3.
vaprd
a) AATIPAT: Udhedral TG fdhdl SBR I, DlcacHe] U™ 813 Jdbvd.

b) AT T A: SR AH T UYL HH 3R, TR FaRical HH! U Td AN,
die:

a) TReHe 1 ®ral W 3ifqd f[dhHd 3a0 H310, HRUI 94 ey AroredniRard sifad

foh T THWIUIR Tg.

b) AT SMT@TH: Glg! U&= HTHTT YA SIHUUl HISU 6HRUl HTTRAH 315, SUidh e
fael A s,

3. CIgH 3for gefvaa H"T\I'EVTE' (Time and Materials (T & M) Contract): dl ﬁ?:?ﬁﬂ%ﬁ CHIRE
PIcdexdl Tl HTHTAT I3 SRR (dRIP fobar feawiia a) o1 araReredr Heiad Ardt
EafTg ) T Tl e AR A1 USh e Hal Sdl f7Y ST STkt $Rgy 3d fdhar Sy
eh T HTAGI-Td 96 BIoard! QaIdT 3.

Bae:

a) THTATSATH Safddr: Uhearal AASIauiag, Hlicdecdd Tad H= !,

die:

a) AETTS! IUYT=N XeRdT: SR HIHTS! 3ifedh 9o ARTe fdhar AeRaadt avgddn 31w
et , R 3ifcH T arg .

b) FHI FEEn: Fardcan sifar Watax S a0 3RId), S ol dig b

4. DI W PITae (Cost Plus Contract): HIE W Hi-cacHel, FAMC Dlcdedl dRAAD Td
(PTH, FeR , 3T INEReSTE) U1 HATCERIAT TR Uh 3R0[dH cabarigs Ud <dl. g
Hlcde 3 IR SiTct o) ST AT SRUY 3RId fobar Siegt sUféra aikfRucdt Igadrd.
Bae:

a) URGRIBdT: Faricd W U1 HATCSRIAT TR W Alfgd! fied.

die:

a) UReHed = oral sifaw T Fardcan sifaw TafaR ! =07 srd, foRivd: SR e
AT dTea.
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¢) NS IV RIGRIT: Hi-cdexdl W ST TqhdR] AraR e O feeum™
BrigHd HH fobdl fiegears] gIudT YiehT Sl

5. %311%? 3ffor faes iﬁiﬂi’ (Design and Build Contract): %311’55:1 3T foes ﬁ?ﬁﬁﬂ@ )
fAggd Picdexal [SHTe- dIR HRUgTE! SNfYT faggd Rew ot Hra-ag-Te SaTaaR] 3.
Picaer ST TR Fa! 3N A SRIARE HRdl. § T TTUBH FhediHe aTuRd Sild
1Y FARIC ThTa GRBGT HTH B U3, Sfwsdl.

BTG:
a) Aol TG R : f$2me onftr Sive™ e a3 B3 Udhd, S Uihdl Sdg 8l
.

6. frRs-uTsd fay FNTI=T B e (Fixed-Price with Variations Contract): g &0 99 daTCral
BUIdTa) fhHdd ded & Ydhdld. ame faad &M, aeiad dia scd, fdhar sruféa
O AT JHIART 3y b,
vaprd
a) SSTSITHP Wd: T SIS FAd fhHd 3Rid, TR Seaiarel aaradhar 3.

b) RN} TRERIHaT: SN AN Jeard TP TREART ST,

7. aﬁﬂ-ﬂﬁ ?ﬁfﬁf (Maintenance Contract):

HeA BicaeHd] , Bicaex afidunl faggd Riew o fA-tern, SauTe i goxil HRUR
3l § Plgde HIGAT IARG, SR Wiy fhal SUBRUIATST JMHIT: aTuRd SITd o
FafErd TauTe SMIfOr YowTa! A ST

Bae:

a) STIPTAN W HHT HRO): FaHT CEUTT THEIHT I NS IR HIH B b,
SIes TU@hTN @d HHT g,

die:

a) fAf2ra 3[em: UeHTaT SAAT YedlaR @YU JdT W, St Va1 Hraraeid dlel JHX
Sdd I RIS dTg, R

> ﬁf‘cli'\’ (Contractor):
Pigdex T Xeardl 372 U ot oHarll, URTIGRT HRT, ATdeii+as faval |ieri =1 <4

Maharashtra State Board of Technical Education 19
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G Wﬂ%’ﬁiﬂ? (Role of good contractor):

1. PSR 3dl: URT Blcdedl HUAl fhal WPRIbe HAGd Ha Ad AT Bicacr
DHTICRIR ST dl, deg] ATl WO YOI SHTTelt YfHehT IR UreTd! S,

2. YHT! GU: Hicde [hogl B Y& HIUANA], Hi-cdexdl (T axird S 9g) Uhedrd
quf M 301 STIRTS 3], Udhed e, HegH, MaT fohar Sifa=rg WaT 3Ry v, AR ATt
&AdT UTgTal ShaATeTHed JTHIT B101 TNg 33,

3. YoHE ATISH: Yhedredl HRT=AT WfHddl THeH S0ae! daeeRM Jefdd veidiad
BRIECEREE: AR

4. OIge,aeiyd, a9, 4ff®, arede® aidt TUTH! UGRIT: HACEGRMA HH J& gIoargal o1
T g e T,

5. SUBlcdedl g (ARwd: MeaT YHedidrdl): SR HH QU HIS 3Rd, TR dleder

JUBICIR  gad H® Tddl AT A&fdd HFQUATET STEEERA didl 93 Sl

Sfadssaufl B,

6. guaEsRl g FacerM SR e, emen Wi Afeor enfor
JRAIIRIG g T 3gard fesauarara! v fodmToft JoRargd! fge delt g,

7. Picdedd TA HEY ST HACGRM S HUihe HH Udd 38, Il Jiad aid
HARMEA TG SaUl ARID TR, ST+ DHIATAT ¥d d16! JRASId IR UG hddl.

8. HTHTAT fadaTdl eTeult: HATCER GWRW ol Ulfgol o o1H 4, TeRad fdbar dameiaa
=T TS Yiaal ATe!, fdbar =T Sreauiiges STl des gl Aol

9. dFaY BT YUIAT: HACGRM HACHY Il dosd B Yol HRugr TET defl drfg,
T TN &8 (penalties) ARLBIVIR ATeId. AT Tall fawii JHH g10daT [IIdl il gi5al.
Tl Picaer g1 ATl SIeIaeRd AgH! UTeid HRdl, YhedTedl doslUAcblar dél dadl, Tl
HTATAT OETATS] TR SRl ITdl TghTd HRUMAT SaRiRiT IiTel Fae 3qur AT et
HACTAT T4 AT UISU HaAH 315, § Td ATl 11 AEHIaT IR Uhed AUl
IV Hed DR

> mﬁfﬂ?ﬁ '{IUTQITCI (Qualities of good contractor):

1. SURTTE T N1 PIRIeT: TN Plcaex ATl SARIT HHRITS T4 0T i S
U107 SATAT AT, Tl faggd S¥eiaiRH, GaHTd 10T 3R Tafdd Yo Tdid 1 3&1d ART.
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2. faygTtaar snfor fAST: FaceR™ U gaH Ui HRU 30T desar g SoleHe &TH Yo
DHROY ARG 3Tg. ol TaAdG ST 101 Urg bt fgdieh drossil &rdl,

3. WOR PINE: HACGRM WY 0T YuTdl FaTe YA &l mat. @ Aghiaad aud
HraTe] fewmTolt SRTde Sar HHAARN 3H YaTe 9re T,

4. TUrEHl gHY: I dicdex ST UG Sl Hekdd d JiuR Rl HTOT Fehedra
oS gHY Y. Tel aTedT SHTHTHE T[uraRTT AT SOl AT R,

5. HRACRIR AT fAawi Ure: HAcaRM ¥4 Tafid ®e SN A UTed &l dTfgel. dl
HTH Hd ST R& g Snfor wiifie wrae uresdr ardt @t Hal.

6. T FRTHIUMA &HdT: Dicderdl Yl dodl THT JreauarRId! IiTal &l Sf&rdt

1.4 €8X (Tender): ¢S} U [RASIGRM fGaidl U UG, S 3aciedl aRiaR 30 gl 3t @
TR faded 3Rl a1 YRATATel Sig [ThIId 69 ¢ex Alcadl 3R [4d ofd. T8x aRIaR
PHTe! U STHT BRI ANTAT, S "TRe A" TGV Sfiesdd SITdTd. Tre 1 18IS Ueh TR T19e]
3R, it T8X RO faait SR, § IR SR THR <8R HRUMAT TS ST Bt Il T8

WHRN dl 3XciedT 3l G X T8R JeRIad]  JRAST I,

> W%W(Types of tenders):

e fehdn g1 fafdy UsRId ol ST, dbd, AT Dla! TG bR JTayHT0! e

1. MU TS (Open Tendering): 3T ¢8R UfthaT TGUS Td RABTGRIAT GalT 3Reiel ¢8R feh.
qTd 94 35g P ST0T U QRAGIGR ¢8R WIaR & hdld. ol Uihdl URGRI® 3 3101 T
HITERIAT S St fired.

2. fafirds 8T (Limited Tendering): [IHACS ¢8R B T §g UfhAT (Closed Process) 31¥d, T
TS fdhar ST Beidd RAGIGRT ¢8R TG = RTebdld. T Uichdd HH! YRASTGR TgHIt
BIdTd, ATFOT B Ufehan ardst=an fdhar i fafRiy sfazgeadr sraciedr Moldcdrd! aruRet Sird.

3. T 8T (Global Tendering): TAITd ¢S UihdT &1 3Td-¥Md Uideiar dat wird, ford fafay
SRIAY TRABIGR ¢ ATGR BRI, T UHRIA SHfUH W 3Tl 3O HiaaT THTUMGR ST

RAGIGR FHIAY BIdTd.
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4. ﬁﬂﬁé?ﬂ'(smgle Tender): e ¢eX ufhan g1 teh Fass ufthar srd, s Uhd YIddialk
¢S IR Sl T Ufshdd SR DIUrATg! (i faar ova Sird -ATgt SM1for gt Ufchar U™
AT {hdl 3= aIH AT dTuRel S,

5. UTURTICY! 38X (Proprietary Tender): Rt Tex ufehar faviy fdhar Sifgs Tuxht siftfeR
A IYHRUI a1 Y ATd! aTuRelt Srd. a1 Ufshdd, e fAfR1y fdham Ude dam= Srycied
QRABIGRIA ¢S HIe HIUAT Heft 3.

6. TWIc e8Y (Spot Tendering): Wic ¢eX TP Al ¢8 Ulshdl 31d, fo7d Udhed fhar SIS
dIdeq <8} AR SiTd. 1 HIuigdd (Has fdhar darea <X Ufshar 7 &Rdl, bl
fofg S .

> €8T YIAT (Tender Notice): TS I U HTe! HIGUT TGS Hifgd SRRId PHRUGTHT
gfehdT, St YMHad: AUATHED UHIRId dhall Sild. Sex a1 T SETdid U™ quuaiie JaTa
Pl ST, T8x LI AT FHIUNER WRdl fhdl HeRTedr SUBRUITAT WG NIS! faai SiTd, S &t
A IYNTIT TR IrafTelt UASToT, Ta-RRF UASTo], SHReedT WENTa! Sl ey
FEd TR IRUIST TS A FeRad I quiiaar At s/id, ot guf qusit,
3feTS! T, T, TER WeR HRUAR sifaw afie, Tex wiHeh fhua snfor fAfaesh wefda 39
FHH (T ) STHT HRugTe Hifga.
RASIER W [AHTTH FfYd doied ¢8X BIHGR arid I H& JdHdld. ¢8X BIHAE
T4 TIgH HIfgct 3Id (O P c8x Ja-id faaidl 3MTg) ST WGl HRUNS! HTaAH
AT HeRTd o qURitd, TepR, T, T S1for 3ar Heifdrd anfget srd, Mol ok fiaxged
38 R AT ASRIA o sfbic fhar gis <l fadt 9rd. der gomT Rasard ol ofon =t
FHIAY Hd.

> 8% PRICUHE! aaRT (Preparation of tender document):
CER BRIGUATHE Wleilel M IdT JHTART SHHTdT:

1. A grerafdn der

2. T WIH - A TIRTAT g SRIeral Gfgd HIF

3. HTHTA YHIUI, BT dSTUAS AT fAUTTIR G qRad SUIR Welad , J1eq 9 33 (SR
S ).

4. fotw 3t T 3l - SR S R,
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5. fa=iw qu=fiar snfor SRR sifafvea 2l

6. FAlGEHA JISW - SR HTIID 3T TR,
RN T HRICTS U, 35 T S JTUCHE TRE AT YIB! HRUTS dhetl ST HT0T Teh el
g Hideig STHUH TUR bl Sid. T SIHYATR HIET A1d MO ShaRTd 14 fefgaedn U fda
ST 31T o €eR SiaH e Gy dheiedT do5d SO TREN eTdhd S

> ¢8¥ JUSUUTE Ugd (Method of Opening of Tender): WW U shaiedl Hidsg ¢ay,
dex HAifcaned 9 doiedl deod 311 3Pl dabeRr fhar < et af=ar IulRidid
JYSTATd. T8 IUSUIRT USR] T8 e 01 AR faddd aR I araad, 3for «u-
T T 3] YN XdhH g gradd, ST IURYd I aliep =1 Anfgdt (e d.
SHIYBRI T Teelic! BT PRUR 35, SR Hfdcd PIvlde! dad fbal Y=Y ol 7ol 3R], R
HIYDBRI o e Vg TereTa TR Ul GEA1ER B, SO Y b JTAT WiereAl HITaR WiaRt
DHd, T4 Hfd¢Had Sedcd HRTEUATRG! dTd SEH-UGH Hed. SHUHd dad fbhal sl
AT CER ATHRAT T3> DT,
RN TS T ARG =T YT TeiedT ATeid, GU1 dheied] ATg d [dhal WI&RT dhaiedT g i,
fhal TaAH Txe A Jaffd A@ld, &1 e dh1 ATHR ST SO =M YHROT

> Tg-AT §-HIPeWY (Government e-Market Place (GeM): TT&&-HE 3-Albc@y (GeM) § T
AR Wi T8 S fafder TReRT fAUTT 0T Frawi-e &3Tdid gHeTgR aeq ST Jardt
WGl HRUGMTS! IR Bl Tl 378, 8 HRd IRGRAT Al 301 I HATAM I Pl 31Tg,
STET IR WBRT Wl UlshaT 3ifiieh UReERIP, Hrdem 3o T-UHTdt 99901 3], GeM
UIEagR TRBR] TR Uichad FSRoTeragi=m &Rul, fadhd ST WRdleR grardia dare gaH &)
3TFOT TR Wfhdd URGRIGdT dleaul § T 3fey 3MTe.
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Forward Auction GIGE Sign Up Login

CPPP ODOP & NewonGeM A

>

b)
Q)

d)

Hiee I SR W Fer wEf &
a9y graum=

Hiearedl ®i A9 FAET Bl AW T
& fou fadw Aeheery faReT @ gfemr

3R HAEep S

060 =D

Figure 1.1: H Oicd (Screenshot of GeM Portal)
Reference: https://gem.gov.in/

GeM (Government e-Marketplace) TiEaar Wd dUR HIYTEL IRUEG Wihdr (Stepwise

Procedure for Creating an account on GeM portal):

GeM (Government e-Marketplace) UIEaaR WTd TR HRUGT! TRUTEG Ufshar arat feet 3Te:

1. GeM UIEEaR We oT:

3T 99 S3SRAL https://gem.gov.in IT feidhar .

2. "'Sign Up" T fFas

qicaar o, JTem Shi-aR "Sign Up" fdbat "Aiqult =1 o 1ty fadid, amaR fade o,
3. gETaR qU=iid HRT:

"Sign Up" JSTaR JIeTdl Wreitd Hifgd! HRIdt arler:

TURY YHR: JHAT ATIATAT YHRTE TG BRI (36T, ST, fdohdl, JaT TardT).

Tudh ATfel: g HidTsd HaR 1 SHW SISt 4RI,

Wb quRiie: qHaT a9 14, U- ®Ts, GST HHI® IT! HIfgdl .

TRIAS: U AT YR HROGRIST T Holgd Urids 3¢ .

4. %ﬁﬁﬁﬂlﬁm

foieaT SHA TSI ST HIEEd HaRaR OTP UIedd Sligd. OTP HREAHR qHal SHd 30T
B R G DRI,
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5. FAATT qURN U

JHE AU Hfq TS TIfgal SR o Sl U, S+ ca ey, 3M1foT GST JHTug=
YIS DI,

Gﬁ?q?ﬂ%m HRT:

7. s anfor 2t w e

GeM UIcereaT aToRTAT 3t 30T FaHT uraH HRuame!, il WaR o1,

8. "'Submit" FCUIGR fFa® BT

T4 ATl TUNIedaR "Submit" SCUMaR ot B,

9. UG UTT HIT:

iguft gul grearer gH=aT WTd Faftid Te gUIeRor 3d U glsd. AR Rl GeM Tledar
Fﬁﬁ:r e Ul UJHY > = Rchdl.

10. SR BRT:

igult gul SR, gH=aT SHA S0 gRIae- QMM H1 30T JH=T Wl 3T H,
IRIET, SR T GeM UIcd aTIRd SR HIUAT6! S0 Ad SR, TR IEH Terd Jdl
fdar FAQ faUTTT=I aToR &1,

> GeM UId@add 'é'-é'slill uferar (e-tendering Procedure on GeM Portal): é-é‘sliu |US

O Y

AT WICHIHAT AR B ¢ ST Ulohad S PRI SIS HRUL. § fefoed eReide
SV HISAT JSaram YR 3178 31101 ITel I ¢S THET S0, U B0y 3f1for ufenfd
B0 T Yfchaddll AT HRU! 3178, S URGRIBdT, SEFGRT 0T HRAGHIA AT B

HRA, TWHR] 3-HATHew™ (GeM) Uled g IRBR] VU] 5-C ST BRGNS U THE

WeWhIH AR, GeM TICd (TE-HC 3-HIh @) IRBRI TgedT 01 Frdei—d a=rear IR
WENET dex AT HRuam! ST Fafte wRuardt giadT [Rad. GeM Ticd @l Ufshar
URERIddl ST1OT TR R A #xd.

GeM UIdaaR 3-¢sf Hruarh uferar:
1: GeM WdTSAT NE 1

TUT 99 STSARAL https://gem.gov.in/ AT GeM T SHIHd daTSeal SUST.
2: GeM UIETHER AR BT
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gida=dT BHHUSaR, 39T HIUdfd "Login® aR fadd &,
ST SHA MIST HTOT TRIGS <TehT SO AT B,
3: WEIGR WId TR BRI
GeM TITTR 3-CSRAT Ufehdl Y= HRUARIS! SMUcdIdhs Udh WGIGR JTd S0l TITH TR,
TP 35,
4: TS faumTa S
AN e, SYEeaRId G HHYT "Tenders” fqUTT Fasr.
5: 719 ¢S TR B
A ¢ TIR HRUIMTS! Wciel IRUM UTei hl:
1. “Create Tender” a3 fG@® BT TS ¢S TR HIUIATH! UihdT & glad.
2. ¢8% auziia:
o BT IATTIY: g RReHgR 3ifal-SHve gied.
o B ATG: T WP G T (Iarerund, HTed Hi-eR JRAa).
o o8Y uft: Oy 9oft AgeT Q@arerund, g%, ¥a, 3.).
ST UPR: SR UHR g, o
Y TET: HIUTATE! UT fasheTel e HFTIR TRATT 3118,
Hiftra ¥&%: Bad Mass fadai= Jgyrht gioare iRart 3ie.
ferema: g feretra ufshan.
o B qUI: 3MaRIS 3Rcied] 9 fdhal Yaid qURNAdR quiH 2m,
3. fos gafme st
o TaSHIdt Y=ardlal 0T JHTwil=! aRIG FAfgd o,
o TachaiHr fors waffie sruardl geeht des 2.
4, TS BRIGUA:
o fId BT SISl (difFd AfRrsed, 3rct 3T 71a 5.).
o B BICUH fAhi 3T Fey YA YUgr™Td! Had HRdld.
5. UHe 3rd:
o UHT 3t FRIYd &1, ST 9 by, 31t 0T desTaelaR GHcrd quRile i,

¢}
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6. E@'ﬁﬁﬂﬁﬁq:
o CERUIS URCARET AW avaT (I, HH! fobid, T DI, 3).

7: TSR UBIRIA BT
T4 ARt HReaMHaR, JURiai! GRIacid- 61 1T WE 61 B ¥d Hlfed! 3 3R,
FATI HeHR, "Publish” SCUMTAR dadh BT 0T TEX GeM UICAaR UHIRId BRI,

8. fasar fos wafimm
THal SR UHIRIG Serar, faghd/ M= of Sexura! siel U 353 SdId o <8 UTg
Rhdld.
f¥s STarTa} i Wreitd TSt BRI

1. GeM UIEdaR fadhdr WrdTd AR HR.

2. TSY TMUT: TR IS fohar Hafdd MpuifaR <83 e,

3. fos Tafie o= far i fag quita (dad sfir Iar S1eu) U fos Tafie oxidl
AN, ST s gafte Hruam ifad Hedigd § HR0! SATaRad 3iTe.

9. qifa® anfor enffe fas wiRenfen

1. fos SusT: Tafte wxugr sifty dIRRg @R, W¥dieRr diflFe it sifdfe fas Jusa.

2. mﬁﬁt{'@ﬁﬁ'ﬂ

o fascia dife umdr TReafdn &

o T IUTe afred), faarur Uz, YA, 3. i JuT .

3. fde fasa wfRefer .

o N fogad quroh et SR d, SR S fhad fdhar Taraw Siiw Fasd! Sea.

o PIEI YIRUHA, FaraH frradare! Weler Ry fidma &= Wbl

10: Pigae HoR BRI

> fos TReBfdT S|, WEER A fadardr Hasd st foe sawadmar qui exd Sfor
Tqarad T UG HRdl.

> fas® fasama dicae foar SRa S Uideer R Sre™mad dHal STad.
11: tlﬁ'\qéﬁ%'\'(Purchase Order) AUl
> THhal cer AR, WieIeR fHas® fasharar Uy 38X (PO) Tal .

> PO GeM UICAER SFRC el SIS, .
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12:

>

>

13:

SATRT SMfOT faeur &

PO ORI MR, WREIGR 30T fashaT qrg! 3ifedn Wl ¢ e Mahaldl.

EIERH

qutdr o7 Bisd®

BISaP: TCIGR AT fachdl Grug! TAERIR BISdd ¢S Xl

GeM 3-SR Ufthdl TRBRAT WRE! Uehid JOaredd HRd, JarHRH, TREATET i1 dicac
TIHR T Uiehal JaH HRd. GeM TIEadl dTIR H&, ¥d JaeR URGRI®Hd ohdl ST,
ST g Wt for At fefiaret @i gea g e,

GeM UIde AfRreed (Features of GeM):

. 3{ATET WeWiH (Online Platform):

GeM U dd-3MUTRT WcHhiH 3T ol IRBRT WEIGR AlGuidd [ddbdidh g ad o1 Jal
WS e T,
g TRGIGR U RASIGRINTS! URGRID SHTOT ST aTTaRT Ua .

2. wefyge amfor Jar gi=n ﬁ?ﬂﬁ gofy (Wide Range of Products and Services):

WehHAY HETAHH R3], B, IS IUH, I YRAST T YD =M awdl
HHIAY 3Tg.
Td TG ST STRIad (Rl AEdd Ydl, SATE RS T ¢l JHIAy e

3. icuii= |t ufspar (Ease of Registration ):

AT WeHHAR AigUl T Ul a¥q 30T YaT HHIT HH HHIGUA 30T SUTe
TTIHAT JUI Heee] SR Bl I,

WEER (@RBRT fAURT) Ficuft e RaHe Uaw 3= Yhard 311 e sy 33 Uhard,

4. BT fbwa fFufor (Dynamic Pricing):

GeM S fhra MURUM /A Td, ST RAGIERAT SRl IRIYER nemia
i< fobHdT Seerdr Add.
qMes WRGIGRIAT Wi 30T Seaad fdhdt fHeaar ddrd.
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5. AN HGRITUA (Catalog Management) :

fashd AT aXq (goods) 30T JdT (services) HEANT dOR H& Yebdld, A quURNTIR

O

TRAEIER AT HARIDH IR e UTg ebdld HIUT fheer e QahdId.

6. 3‘%‘3@3 UHe Rrew (Integrated Payment System):

WICHIH gaael-e UHeae AT Idl, SUHe TWREGR T fahaiadl TragRr ufshar gaH
Bid.
fafae Oc Agd o @1 e ST, UPI, 31E! WIHRE S

7. fafgw Gl'lﬁTﬁﬁﬁ 3Ta=T= (Bidding and Reverse Auction):

GeM PTE! TSt gy el et 3a, 12 fasha ArTaciedT ava fohar Yaard! Tafd
HHt fbad SuarTet Wl FHRdr.
ffST ufohdrenr memmd Wl areauardt S ufehagR Tudia fafET Felt o 2.

8. f‘%ﬂ 3rfor fraifén (Tracking and Reporting):

GeM WEGR 3O fasheai=T W Ufha=lt Wit 3nfor fRUh Affer HoaTrst GaaHTaRIS
Sfa Sfor Raifé e UaM .

9. El'g"#-l'lﬁﬁ qadq (Multi-Language Support):

—_—

v N VvV Vv

WehH SRRTA fafdy aTRGafadt 3ie U THdT UeM HRal.
GeM WICHIHd § dRmed WeR! WX Uihdy UReR(®, Jay 3foT e Wulds sadrd,
oS 94 YIS BRIGRIR IR fesaar dar.

GeM Th‘l'q% (Benefits of GeM):

. UReRI®Hdr (Transparency):

GeM TTER, TEX 30T TRRIY TURNAAR Y16 d UaH B URGRIHT dladl.

4 Iefd veiamd! b, RasaRr Th R 3for @xe! R aredid SRaddT 3R,
(CEIE amf&mﬁ'cr dlc (Cost-Effectiveness):

Ry Sfiarr4 1 SRHH® fhad MuRumgR fahaids Wyl Iafold &, GeM IRHRA

WS T HH HIUGNY Hed B
eWhIH UY aTIqugTA] Yo eu-ell TiedTg Sl
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3.

>
>
4
>

v Vv @ VvV Vv 9

v X

m (Efficiency):
GeM TR U dd YA §dd, HRTGUATH T HHT DHRd 101 TT-d! SXdad HH .
ffTarg e @Re! o, i8R Square afir faavor ufthar S axd.

. T HRUI 9T Hed (Promotes Ease of Doing Business):

WewiH fadhaire Wl Ufohdar Jay a-ad, <sdal UfauTe Guard arTORT des TfOT Ag-d
S DR

s MSMEs (J&H, g 301 Head 3T IRBRI WXl Uiehdd U YUgTdT S Hawr™d
CIRICRUREEIY K )

YPTAR GﬂﬁTﬂHﬁWaﬂaﬂﬁW (Reduced Corruption and Human Intervention):
ffET ufshar oftr Regy sifaRr arges fAufg Aftear smenikd g STard, T &1 HaRIIeR.
MSMEs T3 GHTARN WewiH (Inclusive Platform for MSMES):

GeM BIC 3101 AeqH IENTHT TRBRA [deh! HRuarTe! eft TUaRITS fE3me Pl 31Te.
MSMEs 31T T a¥qd UTed aiiRl Hride g3, bdld, SaTHes Jidl Haurd digddl.
%&T“—R‘Rﬁﬁﬁﬁ?(Naﬁonwide Reach):

GeM Tahe =T Hgul WRBRT &=1aT Iate MO Jai ThHR HRUAN A &d, ST Hiaal
JHIUNT digd GRfyd gid.

aran 31 faore =T Hied ST WRIGRI U fa¥qd dat Iuasy gid.

8. Iud- er3H GI'CI%E'“H GITWTQIEF-IT (Real-Time Updates and Notifications):

GeM BREIGRIAT 10T faghaiT 3iTex, faaRur 3f1for dde RUdiagd arRdfd® desdid TSy U
B
e TG farmaaidt aiTen fAgioH SMfor sfeasTaul §Ivar dad gld.

9. tI'CI'hTUI'CBH? WYel ufehdT (Environmentally Sustainable Procurement):

GeM TITaRUMN 3% SO MY WRE! TG WeTg od, ST &1 J- SdTe- Wxe! Hxua
TG ard.

B,

GeM T I BRAGRIR dRIeaiga BRI TG Uichar 3ifid IRex(®, Hriem T Wulas
CRRIREIR
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> IR (Quotation): T Bl Udh NUHTRS Wk 3R ML Uk RAsIER fdhar Jar uerd
faRry avq fdvar YaiITdt Syt UrgHTaT fhad SR HRdl. IHe THIa: faaedn a¥q fdhar
> PleIEd EY (Quotation Format):

HICIM TR HAM Teitd e, [GaRId gdd STdrd:

1. @ (Title): "DICTA" (7 GHTTS! HICIH HHID ¢TI FHIAY HE Yeba).

2. ARG (Date): I feeamr dRI.

3. Ul Hfge (Company Information): WITI%[ 919, U, Yuds qusita 3for 3ar Tefda
e,

4. UTgP Hifgdl (Customer Information): PIREIE] AT1d, UdIl 31T Hudh qu=fta.

5. JdTeH/9aT quiq (Description of Goods/Services): PICTA Dhaied ara/@aﬁ Wy 3T
qURIAaR quiH, SaTd fa=ivd: afkree, Tmor 31fdr Sar defid qu=ita Jamfay .

6. THUA (Price): Ul a¥q fdha1 HauTd} fohrd, ST AT 3&cial R, Yeob HTTOT faaRur Yeh ATy
NINICH

7. 31t 3T =Telf (Terms and Conditions): 9c 31ct, faaRUM=R desTU=®, Bl dEdT Hraraeh

8. &R (Signature): HUT WIERITTAT ST fdvar WgHd! YST HrugRIal.
g WY AT HXd B! HICIHL T4 TS quRid FHIY SRdrd 30T d RASIER 01
UTeh IrAITS] WFI0l Mg UM aTRd SIS, dhdrd.

> ﬁa'gr-r PTHTHTS! B WEY (Sample Quotation Format for Electrical Work):

AR

(Quotation)

HICR HHID:

dRIE:

HUAL 'FITI%?ﬁ (Company Information):
$HU-Td A4

Ui:

U SHHi:
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SH:
YTed Hifgd! (Customer Information):
PIRCAE K G
U
YU shHIb:
ITeA/9ar qui| (Description of Work):
Tl Rigga o™ (R @1 A Rifed s=efaem, 1 om0, I sea), s [RasT Said
RERCIERIC)

. gd 7RI QRIST 30T RATUT 0,

. SHIIRYSD IR 0T ftbfdw.

. ITALIH IUBRU TN TeH aToRe d B ol FHRul,

fhua (Price):
ST faavor _ _
YHTUT (Quantity) fhua (Price) YR UT (Total)
(Description of Work)

i 3qifor fopfdmg _ iR (meters) N N

(Wiring and Fittings)

dge Rier s=efawH __ge (units) 3 3

(Lighting System Installation)

U @@ (Fan Installation) _ g&l‘d (units) N N

2dX (Others) . T 4

WUT%FIH (Total Price):
3rdt GI'IﬁT'-'l'I'cﬁ(Terms and Conditions):

1. UHe 3T 50% 31T, IR 50% HTH YU STeTTeR.

BTHT GodTd dRIG:

DHIHM! JHTG ARG

HIcTM 30 feaarardt a4 Sffe.

i fbrd T4 privfRd offe.

DI faiedT fbHdl 7 SR fobdl I HTH Bl HUIR g,

w@rer (Signature):

o v M W N
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CAEIERISIERIERIC)
$HUH A1d
(ARIG)

Electrical Estimating and Contracting (314325)

g T 1Y 3101 ¥ faggd STHNIe! HIcTH Wy 3118, ATd ¥4 Sa<yd quRite 3ffor ot

A dhoiedT 3R

> 8% amaﬁ%mqmtﬁm (Comparison Between Tender and Quotation) :
Table 1.2 ¢SX 3ATFOT BT I a1

H%(Aspects) s (Tender) a"ﬁ%QFI(Quotation)

SR WU WHRI fHar Aol | BT U RASIGR febal Idl
iy YRITGR T fhar ar W TeTTgR et fhma e, ot
(Definition) HRUGATST Halell UG fafRry aq fovar a1 =

TR oGSl fael S,

e IEIY ’oe 3= HICIHAT SV TUNS UTEhIal

Tora, A1 T afor fafRry aq forar a1 Hresauame!
B'Eﬂ'g (Purpose)

URERIGHd G dEa wxel | fhdd 3for qu=iia go.

Ufehal = B0,

¢eX qMHMd: g (Open), HICTH THTd UHRIET 3R

T (Limited), MO ferama 30T o WHIG: Tt
UPIR (Type) _ . N

(Auction) 3fRIT THRIHE 3R RAGIERIG G G ST,

RG]

d8X Ufthdl SR SuaTiRS DS YR TR fod STd

3d 31T T fHae ufeban, 3T e e Ui fabar
ufspar (Process) - -

¢S el DRI, 10T TSl Aas ufchan 3y .

TR B0 JHIAY 3.

THE T3 A 3P PHICH AHIG: THTd
HBAT (Number) RAGIGRIAT THORT 3 DI, |  RASGRID G (Gl Sl

S e} 43 Wahdld.
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Electrical Estimating and Contracting (314325)

H%(Aspects) R (Tender) I (Quotation)
<8r 7 fhad fHdifad st PicH A fhad Figa srad
fHHd (Price) WTd T8, BRI o Fasae 30T o WREIGRIaT gferd ol
¢S U BIUGIR Y 3R] DI U FYTHRD Biode
PTACRIR de Trehall, SATHE ¢ HRUMT T, o FIUROIU Ueh UTd
(Legal Binding) IR Fas® RASIERIRM 3Te.
Dlcde el S,
fAfacar IR 31 Sfeq 3foT | HICH JTURUIG: HHT JATONA
AIGAT YHTUMER BRSS! Bl 3TTOT e BRI e S,
(Requirement)
ST,
e <X Uy Mas ufohar oied PicxH 7 Fas ufdsan sifdew
ORGRI® 3 S1or fafay It ST gad HH quRiaaR
(Selection) . LA N
HIADTHT SHddd ohcdl STdl. &m?r

S AT PICTH ML - TR UM 28 U 3w Sfed Sfor shu=amies ufshar srd,
TR DICTH T 1Y fbTd URaTa 3.

XAV 3Tg o 3MhY WKl folfies 7 HIeTA ITSAMR TR Hd SId, STl SUART fafay

PRI WeHe (Comparative Statement): HHR[CE TeHT (Comparative Statement) g Udh

RIBIGRIA feaied G ol HRUGMTST Hal Sffdl. o RASIGR HH &R Gdld T ThTd

gSTaE- d¢ Fagd 9s Ydhd. dUR dhad HHURICE IeHe Juiiul quie SITd, SaTHed Ta!

ISR, W@t BRI 30T TS TR T FHG 3Teien I 3. a1 I e

RISTGRM faaiedn ari= 3o QRaa1 31t qumyoft deft .

HHRICE WeHe § Uh Hew S&uds 3T S UTd STaledn Siihadt TRenfdT Hrugmna!
IR Sal. Ffagit sARCE fhAd Were TUR HAMT 3fdd Bl Hd! dRTd.c 8

fociear duRitaAed SIvdig! B, fadvur 3ct 3Mfi1 ok TgTae SreidT faaR e Sl
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> Wﬁm el TUR HIUGTRL Ufshar (Procedure to Prepare Comparative Statement):

. PICYF IYSHAT (After Opening the Quotation): Wdl e Piexd ITSaaR
amﬂ%l%a W darR .

2. giudT =T (Constitution of Committee): Uch IR TR Pl \:II?I, SHE T &Ffﬂw,
diA® AR SHTTOT Wt SHTABRT FiaT THIART ST A Tdd RASTGRIAT faaiedT aid]
3O RSN Sician qURNAR 31T HRIdT ANTa.

3. fHum™ el fAas (Selection of Lowest Rates): Ti® RASIGRM faaiedn exiqed Hafd ! a3
AT RASIER fagifrd dal A AR, RAST 3fiex SR HRUANT! AT RISIERTE! (s
il SiTd, At @E He &1 RacINS! fadd ey guigor fAfdd=am quikiei—gaR sied.

> ﬁ'c{g?r ST FHRIEE fdg I Ta=T (Format of Comparative Statement for

Electrical Work):

FHNRICE KeHe
W} St srafaar A G I EiE
DI AR B ... SUSUYTH! dRIG: ...
D
HTIATITS HRTO . oo
DICA GUITIT RASIGRIA & ..............
¢Sy | WRASIGRM| SR | RasaMl fAfae Rasaan
PHID EIC| Faar 3t quzita RASIGR
RE) 3ror 3t
UIE
1 RIGIER 1 z X 30 PUBRNICE| ; 1
feagimer 1
2 QRABIER 2 Y 45 BIol 31t
feagimen qul gt
3 RIGIGR 3 RZ 60 qufgor gt
feagimer
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1. B IR HIUNYT i 19 SATOT JBT:

g PARICE Wele W/ T TS UHIATST Hed o, 3 RASIEGRIE Fas HRUgrTet
SUTNT 3.

> Uy 3SR (Purchasing Order): SR @Ra] BRI AIST HTUMGR WG TG gd 3™ R,
ToRT STaRT 315, ST YRAST TR SIRT HRUATYd! 3Ma=ad el Suas gisa. aR faaied
RIAGIGRIY TR 3SR YRIST PRUGITS! G ST, S Wi SHai= HIeyH \IHaR feae
31T STIOT RAHEHTO SATAT. SR RASIGR HCRIA GRAST HRUATT IR STl fobar S1ct S1for
i ST o, TR [RAGIGRI Saciall TAve HAT SIwd et ST,

> ﬁ@'ﬂﬁ PTHNTS U e YURSU(Format of Purchasing Order) :

TREY 318 (Purchase Order)

3{TSRT . (Order No.):
GIRIRS] (Date):

Wﬁﬁf ATd (Supplier Name):
U=IT (Address):
Q?%a:ﬁ (Phone):
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HTHTE TU=NE (Details of Work):

$.9.| SN AN THTOT THD THUT
(Sr. (Description of Work) (Quantity) foaa foaa
No.) (Unit (Total

Price) Price)

1 Salfaedhd IR (Electrical -
Wiring)
2 EECISEIINEECEREL

(Switchboard and Panel

Installation)
3 drge fiefdm (Light Fittings) - - -
4 T STI0T SR IUBRUI . - -
EREL (Fan and Other
Equipment Installation)
5 2aX (Other) . - -
UPUT (Total):

3rdt GI'IﬁT'-'l'I'cﬁ(Terms and Conditions):
1. DT JHATd: YRASERM fGaedl TRUTIR HTH & BRI,

2. YUl HT: ¥ faggd B QR&T Fad U e OR el oed.

3. TUTENT: 99 ACRad it S I uracd! S,

4. JUTGE dRIE: $H gl HRugrE! sifad arta 3R,
5

6

7

e 3rd: HH Yol TR USRI duron e fad HoR dhal oisdl.
GRET: ST [EHTUT Td JR&f SURT YoaTd A,
TEATER: T SR RASIGRIE AT (e TedaRd Wee! UiehdT e ahel sTadl.

Ei'cﬁ SferaY (Purchase Officer):
el
dRIE:
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TR TSR (Administrative Officer):
gl
GIR{RGE

o siftreT (Accounts Officer):
el
GIRIRGE

Wﬂ'ﬁﬁ '\‘lﬁ (Supplier’s Signature):
ﬂTSQI:
SIRIECH

(@RI Y=Y 331801 WU fadd 3iTe. U= ARy=T faggd o=l TR S0 YRUTER dad

&l SIS, VhdId.)

> fagga saie simaasauiid @< (Principles of Execution of Electrical Works):

faqgd s SHdesaull G Feitd dwdien Ure bl Sl
1. GI&T HIH®DIA T (Adherence to Safety Standards): 3UUTd CTeUIRIS! faggdd YRE&T HIgd

30T A1 OTe T (341, IEC, NEC).
2. gIfgrd UEGHT (Quality of Materials): 3= TUIawd! faggd AcRad (e, R, UAe)
AIURUTT WA 1, SHes TR Tl Asd ST dredble bR gHfdd gied.
3. ﬁ?{\q 3for i ure (Compliance with Codes and Regulations): AR SMfoT RSt
4. HafRYd ETIARA (Systematic Installation): IR, UAd SXIARFTST ST SaR faggd &
5. grault 3for uférfcasor (Testing and Commissioning): RIS T HTAReH HTW[“{R&H
g HRUARITST A=t (341, e, IR WRe, die araulh) H.
> ﬁa'g?r HTHIT WA= (ﬁRﬂFFI) L'Iﬁ»'CIT(PIanning of Electrical work):
fagqgd s TS BRI Widiid e, [ddaRTd ddd Sard:
1. TTSC JAUT (Site Survey): TANT SIS d], A8 fdaRul, 30T THTT eigaien TReAfT
PRUGTETST G HGC HA&ol B,
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2. %EI'I'EF[GI'@TS}I'?T (Design and Drawings): Hﬁ?@'ﬂ'ﬂ]ﬁ, Wﬁ"'{&i\lsqg{-l 3101 ATS UM g
duRieaR faggd fegme snfdr demse S dar &,

3. HeRgd ATTIPHdT (Material Requirement): THUIT3! ARTURT AR (B, Hadcd,
ST Y, UAQ) i JHTOT 31O Wit dr = 0T &,

4. ABIYFAD (Timeline): HHR IBUFAS &, A S Yoid, Wdl, @l i
igftreRumaTd! Hew@yul ¢ SHIfdy 3rTdd.

> ﬁ?{g?r I GI:I'FFI@'EZF[ (Organizing of Electrical work):
faqgd P IS HRAH Wed e, [daRId gdd Sard:

1. & ST (Team Formation): a7 AF Salfae A, Hfdd, 30T Tddefed i el aeiddaR
fafRry Hrafare! fAged &1 (34T, I diecsl Ried , IR

2. WY 3MfOT §=@ext (Procurement and Inventory): faggd ACRTd 3101 SUHRUMT! desaR TG
AT o1, ST ha, Tidbe S, oy, SAT0T JRET IUHR0 THIAY 3R,

3. STHTE JHGY (Work Coordination): 3a= ST <1 (341, Fifed, HVAC) Tied TH-ag 1eT,
S e faggd M quf Udheura araRdr SHIfay gad.

4. HTHM fIGRUT (Work Allocation): S faHIford &1 sfor fafRiy wrafae favmfrd &=, 59 @t
IR, U SRR, TS, 0T Aidhe Sa0l. SHIETRIAT W¥UU YfHehid dTey B,

5. m 3for Torg=it o (Supervision and Quality Control): ﬁ'c{g?[ RToTel fFafidaa
G ], ST T Gl SHTIRIS HHAGIIR GH19d 8Isa.

> P Tﬂﬁ?ﬁ ufehar (Completion of Work):

faqgd H/ gul SR et <o g1a ohd SiT:

1. 3ifed TURACR (Final Inspections): STIARM TR, fdggd ST Yl USAIBSUANIE]
TS Ut BT (3T, Fleedl <RET, ASFST USdres ).

2. gEIaar aurEft (Compliance Check): Taggd SiaRM 4 RS faggd HIgy 0T JReaf
faHid uTa Sxd SRTaT fAfed .

3. IMEUET (Testing): STIRIS® ATGUIT BT, UM FYARM SRRC~ dAr0l, Hicge! arauf, 372
(hie QU STe~ 3101 <l ATt il THTART 3178, SI0idhe- TR 3101 JRam gHfdd
glgal.
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4. vfércasor (Commissioning): ﬁ?ﬁﬁ e afAad uRfudiae) afeg v, Soieed T4
SUBRU! TG SHITOT FRIGTUV BT B ST WTAT el Slrgel.

5. 3GATd (Handover): FIRCHAT Th YETd 3G Y& B, NI gelfaedd IR f&msT
IO JHTOTOS STT0T STIRR Hg e FHIAY STdd.

> ﬁa‘g?rmﬁﬁi%m (Billing of Electrical Work):
I I, HTAR, SCIARE 3101 SHUTA JIARSAT T ial THERT 3. fafe T ufsar
URGRIGdI, 3P T ST IO ShaRINTe! dosark UHe AT HRd, of fagga Hmm=m am
SAAESTaUiTS! 1T TR B RTd UIa SRS Hgw@yul 38,
faqgd Hrar fafeht sxan Widid e, faarTd gdqd Srar:

1. ST Hieroft (Measurement of Work Done): 110f Sl iaqu HTHT JHIOT [N, S
IR dfdl, 3r3ccey, faa, Sfor amsfd uis ey de qaray 3ire.

2. 3af¥ f& (Interim Bills): HIGAT YHTUMGR UdhediTa!], Jul shcied] iR TR Sfalkd fad

3. e & (Unit Rates): faggd SHRITST gaMiig giie arreR fafeht &1 (331, Haa aquarie!
i Hier, g sqquarma! uf @),

4. 3ifaw fa (Final Bill): &9 uf 3euTeR, Td Tafen GHER S, HIVTE! Said! RO ST
DIvds! fewhIde fdhar 48 aivg duRiiaar Sifad fod darR &

5. wzhmﬁavr (Supporting Documents): Iﬁ\_ﬂUﬁW, ot 3rgdrd, feferagst Xite 3for gret
EATd TIRE FHYT GXAUaS SiigH [oeiT b aATe THYT B,

6. TATY-T ATOT THTOTT (Verification and Certification):cﬁﬁ?ﬂ]%‘)[ WTE@FT EI?{UZITCij FARC
fohar sifdpa ufdfAdi= S Taid Bear! @mEt B,

> ﬁﬂ:ﬂﬁ FHETS AT faar=m AT (Sample of Billing Format for Electrical work):

fa@ (Invoice)

fo@ wHi® (Invoice No.):
GIRIEE) (Date):
=T (Bill To):
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m Td (Customer Name):
UXIT (Address):
§T?ﬂ=ﬁ (Phone):

FTH TURMNAGR Al (Details of Work):

Electrical Estimating and Contracting (314325)

$.9.| PEEauE T UPpd fbad | Ul fhaa

(Sr. (Description of Work) (Quantity) (Unit Price) (Total Price)

No.)

1 sﬁm AR (Electrical _ _ .
Wiring)

2 RECIEEINAENEREL

(Switchboard and Panel

Installation)
3 arge fiefem (Light Fittings) - - -
4 U 30T SR SUHR0 s gqol | - -
(Fan and Other Equipment
Installation)
5 2dX (Other) - - -

QP UT XdhH (Total Amount):
GST (3R 9N 3:-d @) (GST):
TPpU[ CURE SR (Total Amount Payable):

tHe 3rdt (Payment Terms):
1. Ufe [x] feawid fea oEa,

2. UNc d / db gWIdRUER fad 91 Whd.

3. fodie T, AT THRA SIS, Whd.

HYHI ATd (Company Name):
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U=IT (Address):
§T?ﬂ=ﬁ (Phone):
3-Ud (Email):

a0 TUR FIUR (Prepared By):
g et
dRIE:

mgmiﬂ e w (Customer’s Signature):
g el
SIRIECH

(@RI UREY Teh JaT8RUT 3HTg. TH=AT hyU-1edl TIH TR S0 HTHA YHRIIAR d&d

BT TS Whdld.)

> AHAT YUY (Sample Questions):

1. 3‘6’@11?1' 3fOT A7 -ésf@;qm dle el oIl ®XT (Compare between non-industrial and
industrial load.)

2. URede ST HRENT HRUTMET I B 3HTg? U ATed TRCHEIA IR TUARINT ATl B,
(State the purpose of estimating and costing. List any four qualities of good estimator.)

3. P (Contract) BT 3MTg? U TNl HACGRIAT IR UMARING! AT H. (Define Contract.
State any four qualities of good contractor.)

4, RleooTd wes offr are wafe ard . (List the Standard values of voltages and their

limits.)

5. TR (Tender) ®1 3HTg? AT UDHR Yaldg DI, (Define Tender. List its types.)
6. AR TRCATH TR AT S0 HTHMET S SHASIauil ST (IR YIRS
gchidl Yl BRI (Explain the factors to be considered while preparation of detailed estimate and

economical execution of work.)
7. GeM UICqRl afRrey 3ifor g Y h. (Explain features and benefits of GeM Portal.)

8. TIQW 50\1@;4761 HIS 2023 (NEC 2023) EICESIN WWWW. (Explain Scope and features
of National Electrical Code 2023 (NEC 2023).)
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» Suggested learning materials / books:

Sr.No Author Title Publisher with ISBN Number
L K.B.Raina, Electrical Design Estimating and New Age International Publisher, First,
S.K.Bhattacharya Costing Reprint 2010, ISBN:13: 978-8122443585
5 Surjit Singh, Ravi Electrical Estimating and Dhanpat Rai and Sons, 2014 New Delhi,
Deep Singh Costing ISBN:1234567150995
A Course in Electrical ] ] ]
) L S.K. Kataria and Sons; New Delhi Reprint
3 J.B. Gupta Installation Estimating and o
) Edition, 2013, ISBN: 13: 978-9350142790
Costing
SP-30:2023, National Electrical )
4 BIS Bureau of Indian Standards
Code, 2023
IS: 732-1989, Code of Practice )
5 BIS ) o ) Bureau of Indian Standards
for Electrical Wiring Installation

» Learning websites & portals:

Sr.No Link / Portal Description
1 https://standardsbis.bsbedge.com/ SP:30 NEC 2023
2 https://gem.gov.in/ GeM portal for procurement.
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gfe - 2
SHAfe® for sARie sz

Domestic and Commercial Installations

> faug fAreo=ht (Course Outcome):
> Hief 2 - SARe® Jie HURMT Faldcdhd S laRal TRHE TR BRI
» CO2 - Prepare estimate of domestic and commercial electrical installations.
> ged fAwt (Theory Learning Outcome):
> faden safaead SReiaRM wiH 3T Safdedd ST WFIHRl H.
(Interpret the given electrical installation plan and electrical diagrams)
> feden eI SRS A=y U] ARged TETHT H.
(Estimate materials required for the given domestic installations)
> fddicd radiie SIARHYAET 3avds HeRaed TS H,
(Estimate materials required for the given commercial installations)

> e afdy saaw=ard) smawaes aefaa wihe &,

(Estimate materials required for given type of service connection)

uf=g (Introduction): salragwd S;%CT@IQH (Electrical Installation) e snfor weRae Q@'ﬁl'c'
HIVATE! TYDHTH Yhedrd Heaqul Uq 3Med, T o il OR, e AR fdhar uiar s
(power grid), Jfdg SRSt (service connection) 3.

SART® 3R FalRRfge AR I1d} Wretd e, faara 4o smaxas 3me

1. gﬁ'@'ﬁ E'R‘Eﬁ'iﬁ WA ST SRUTHY SEIHRUT B0 (Interpreting Electrical

Installation Plans and Diagrams): T cd (Wiring routes), TiaR %@w (Power
Distribution), TCaRM SRR 30T e HARIARA (Load Calculations), SR Safdedmd

RIRCH HIT TR HT SdId § Gioardlgel HRd. § ATHAT A YUl Saifaedhd [aRed df
RIE I Hrded ez YA HRUIMITS! Hew@rd! g,

2. ﬂ?ﬂ?ﬁ%ﬁlﬁmﬂ%ﬁ'ﬂw GIE'I\_STFI'IH'@[ (Estimating Materials for Domestic Installations):
TRIAT!, Hacd, IR, Tfhe SR (circuit breaker), ad, 3T3edcd 3T AR fhawerd
(lighting fixtures) THTART 3Tg. AT QTS (estimate) § AT BRd DI Fallacdd e HTTAH
qIS BT Yahd 30T WY-THTET ST Yhel e ad (safety standards) T aial HRdl.
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3. pURfgd Wﬁm Hefaas Q'\‘ﬂ'ﬂ? Al (Estimating Materials for Commercial
Installations): HARTA Eﬁ@ﬂ (commercial projects) 1t %?ﬁéijff Ha (heavy duty cables),
RIS drafd, ?id gfhe e fSery (circuit protection devices) 30T AR HeRIaHTa!
deld U-aye Hisdl, e Siiciey R smawad 3fgd. 3gd Herged 3fars Hried
Safagad fSREGRM (electrical distribution) IRUATT Hed HRd 0T SHRAAT HTURRA TRGl
YT,

4, Hm FHRETS Hefvged Qﬁﬁ? Ayl (Estimating Materials for Service Connections):
ﬂ% CEEE (service connection) U g%[%i'aﬂT m (utility power supply) 37for

Saifacepd hefFR fafeET (electrical consumer building) AT ATy feiep. ArATST HERITHE
FF% Ha (service cables), el IumRur (metering devices), fSwpae g (disconnect
switch) 3{TOT ATITET RREH (grounding system) THIAY 3MTed. AT HeRAae Has TraR s
(power grid) fayTTE 30T IRFE HaRM AT FRd. THBfdeE SeUCH AT HeRad o
TEe § dfacma RiRked WRiga, Hrd=ia Mo aR™Te! TR SR gRfgd exoar
HETar TR,

2.1 gAfae®d SIS (Electrical Drawing): TASHAT (NEC) 2023 R Safaedd STAUTHHAA
I SITORT Eﬁ'@ﬁ Rrara (Electrical symbol)

Eﬁ'@ﬁw (Electrical Drawing):

gafacdhd ST § Udh chiMdd Sl (technical drawing) 318 S Salfdcdhd RNIRCH =T
33T GRIfAd. § Falfacdhd Wi (electrical plan), AR SRR (wiring diagram) fdhar Repwanfes
SIS (schematic drawing) UM ¢WId 3@ SId. SAlacdd SET 8 Uh UHRAT Ch -
?21'%7"[ 3T ol HEIGEIR (engineering) fhar 3nfdhcaaRaqrd) (architectural) Oy, Fﬂé‘c’ 31ifor
HRIFBR (communication) ATTEA ATgal GRifddl,
gafdedhd SIs~1 Salfacdhd RIReH ot &, fayramedr for srfemar gFfda FHRoard Aed
hdld.
d TAFRIRITA (electrician) 0T SR BRI Saifdcdhd RRCH S=eid fdhdl go¥d HRUAN
Hed HRAId o 3fd-aTR&AHT (end user) SAGEH RIEH Y ATURIY § JHSTIAN Had HrdTd.
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[ N o\ /)

Table 2.1: Saifdedhdl TSI (Electrical Symbol)
ITETRFR’ (Particular) Rrara (Symbol)
SRRGC HC (Direct current) —
3T HYC (Alternating current) v
‘l-ﬂil"'l?[ HIG (Underground cable) =
3NEES Fﬂé? (Overhead line) —
RTe o34 uldFigd @H Heder) -
i

Single line representation (two conductor)
CRELIRIGIGIRE|

(Multiline representation)

e o124 ufafRida @ dede) Single
line representation (three conductor)

g UfaffYed (Multiline representation)

314 (Earth) 1

Blee (Fault)

T . RS AR (e B

a.c. series motor single phase
T RIS Alex (@1 ) a.c. series

motor three phase

St RIS AeR d.c. series motor

SSRM HICY, WH3RG Dol (KIS o)

Induction motor, Squirrel cage single-phase

RITE Bl TTAhIER

Single phase transformers
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fégaR (Particular)

Rrara (Symbol)

I ol TIhIER

Three phase transformer

gfhe SHR Circuit breaker

3SR Isolator

fqaRur Eﬁ%‘c Distribution board

Tlh< Socket

W Plug

T 30T Hidhe Plug and socket

o Relay

e Wol-9s RIARE™

Main fuse-board without switches

T S-Sl a8

Main fuse-board with switches

board with switches

ICRRY Llﬁl\\rl—@é a8 Distribution fuse-

R UIe a--d Rag

Single pole one way switch

¢-UIo a4-d a9

Two-pole one way switch

Q-a’ g Two-way switch

SeYHIfSUC a9 Intermediate switch

Yrdc Push-button

R NN T T R R
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fégaR (Particular) Rrara (Symbol)
gidbe HIGE%E, S 317 Socket outlet,5 A

gibe GﬂBE_E"Fc’, EEY 317 Socket outlet, 15
A
Ul R 317 Aidhe 3M3coe

Combined switch and socket outlet

SSIdcdH 9@ Electric Bell

§2R Buzzer

RAfST %A Ceiling fan

TUa=IE W Exhaust fan

Y
A
A

o Lamp _@w
£
Nt
Q0
<

Zofaed T ©IH

Electric Charging station

Electric charging point ﬁ
EV
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> Heaed e larg- SATT RiTTe ars= RUSiE= (Multiline and single line representation of

a conductor):

Y TEr T e -: !
- 1
* e -:Lr;m =5 ST
L= - _'___p_.-ﬂr"' £l H
[ =5 I
FEH —E-i “+-4--t+--——— e
i e E A 8 E A 8
¥ I I
4 T = R 2 S
0&LAa 1 L&l2e A L
]_-__'r I= E,‘-:r E‘-'.r |_1._'r I= E=_-: =
[ S e e Tl T
S L oes T 40 £ R
| |
‘E*?EE’EG:’J_- eg:g:g%-i_—
- ! .
bl v WIT (P51 -.'r_: = o L .'r_:
s et B
1

Figure. 2.1: Heclared deacx (multiline conductor)
qedlas d8dex (multiline conductor) HeeTas+ foTRT (multiline figures) A& ATURG ST
e Iae Hheder U cii-d are- (terminal line) 37101 G 0T o9 oot Ufar REH=AT (two
and three phase power system) Tl ﬁ'ﬁ?ﬁ%ﬂ‘[ (phase representation) T AR STdTd. HecIalg
$H8dex Ud galfacd ST dHerd RIRCHHAT (control system) RIS aToRT SITdT.

> ﬂ?cﬂ?l'lg? HeFedl o0 afdre (Main features of multiline conductors):
1. Riew wefiel T ged o9 ®lecs, UlaR S@udTa! &I,
2. eaer dt (conductor information) AR S &lecst, e 0T AT @R (conductor
location) BEEGEEG]E
3. peaer °l O%i\wdci-l (variables) S 3ffel JahT (auto numbering) ISR

4. 8T R HadeR BRTTR (conductor variables) ferfgor.
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475 MW 85 MW &
423 MVAR 27 MVAR &
=
1200 MW Y40 MW
496 MVAR ¥ 46 MVAR
Y39 MW
21 MVAR
.

Figure. 2.2: RTTd 189 dgaeR (single line diagram)

RTe-arg= Srau™ (single line diagram-@?ﬂ@ﬁ), STl d-cIlg STIUTH (one line diagram)
a@?ﬂ%?’@f\_rﬂ?f %ﬁ%(three phase)ﬁ&?ﬁf@ﬂ% ﬂ'ﬁ%ﬁ?ﬂ WWW
2fEHIE  (simplified indication) 3. TIdR Wil TSI (power flow srtudies) RITa-aTs—
ST ald HIS] ﬁ@lﬁ? (application) x’rﬂ%’ gfhe g (circuit breaker), EA'IT\’:IW\I'ﬁﬁ
(transformers), HURTER (capacitor), &Y dIR (busbar) 30T HeFer RS safo?;¢ﬂ ot?TJ-u\I-IrQH
(electrical components) yarforg Rewnfes Rdie (schematic symbols) aifad AT, Yme
IEGS| (separate lines) fhar cfifee ud® diF B (three phase) o Rugice™ (representation)
HIUATIGST hacs RIS H8dex (single conductor) SRIAT ST,

§ Sl STIUTHRT (block diagram) T UHR 3R o Reeq=r b At ISt yargramat Anfa
PUE] 3@@? (graphically illustrate) Id. TR [ d)TJ-u\HfQH (components) sﬁﬁ!aw
'{%Clﬁ?ﬁ?ﬂ (electrical equipments) EEEDS] W’%%T (physical size) CEINICEEE! ﬁ'ﬁ@%ﬂ? hd
Tel. g RITRRR (switchgear) fhal AR IUSROMIATI SIAIH G Iofdidhs, aRAT-d-QTTl
&W R S-Iﬁ:ﬂg%T (organize) CRGH ot (PLC), Eh_@?f Rerardt (control system)
Tﬁ‘l@ﬂ? XUl (conduit run) g1 9 fga (high level view) E{MWWW (single
line diagram) IR SIS, e,

> gafdedd ST (Electrical Diagram):
. ﬁﬁwmm%ﬁ STARY D dT (Need of Electrical Diagram)

galfachd SIAUM (electrical diagrams) Jaliacdd ey al (electrical circuit) RUg
HRUGTATS] ATURG ! ST, 1 i ed AT (circuit lines), RIFGTA (symbol) 30T Geg dHarg (value

combine) B RUIT (represent) bl ST, Saifdcdha SR (Electrical diagram), BT
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(componenets) 3for gt Ydice UifRE (relative position) Ag i (wiring) CRIEGIGH
Safdemd SETHAT HadH fafeeT AL aMuRedT SUIRAT Safacd Aihedd! (electric circuit)
i el difgdt e wdhd. fafcd aed Safdeda araR (electrical wiring) HRUTTTA
goifdeahd SRBIH (electrical diagram) IO SITdTd 30T A1 fhTR (figure) o1 AR &
gafaedhd ST (installation) AT TRTGR (electrician) el SITd.

o SAfdeHd STIATHA TTHRT (Classification of electrical diagram)

Salfdedhd ST aifidrul

!

=) = EIE

grafeT SauTE SUTH

> Eﬁ'@ﬁ IR STau™ (Electrical wiring diagram):

Neutral
|
Phase I ]

Lamp 1 Lamp 2 Ceiling Fan

Fan Regulator

Y|4

o
o

Switch Board

Figure. 2.4: 3@'@% i (Electrical wiring diagram)
gafacdhd SRIaRM d e+ (internal) TTOT TaIEH (external) H-aRM o SRAHCH
(implementation) 3ATOT ISR (inspection) HRUIMETAT SIt SITTH dTURG! SITd foall AT
SIYUTH (wiring diagram) ¥ UIdId.
- g STIUTH SReIARM Safdcdhd H-1a-H GRifdd.

- BRI Y& Y bl old § ™I S,
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> gafeedd Afde STAITH (Electrical Circuit diagram):

wire

— light
— bulb

™~

switch

battary

T

Figure. 2.5: safc?cobm gfdhe STau™ (Electrical circuit diagram)

A

-7 s@if&com Tfhed Mfthdrd RUTERA (graphical representation) 3G, gidhe Sraum™

A

BT =T AT 3HS TR HRd, IR Uh WhIHIeH SIAUMH (schematic diagram) e
By 30T idhe I §edma-M (interconnection) WS R (standard symbols) 3T
ST & grafdd.

> gafdedd Hedlars- STAUTH (Electrical multiline diagram):

o Z

aas
dme]

= il

Figure. 2.6: Hc’t‘_nlﬂls"l SIYUTH (Multiline Diagram).

e Iare Sraud o ot AR ST (three-line diagram) T8UATd HRUI Hee [de SIRITH TS
DA< (component) 3for s;}s‘]fo\g;\g&la gfdhe (individual circuit) ° HaRM eRifad. Rifa ?ﬂ'&f_"f
STYUTH (single line diagram), feprfed sum™ (schematic diagram) 3TfOT ITafeT SrIuH (wiring
diagram) THTON He< IelTs - SR (multiline diagram) TTaR RIReH =1 S1HH<d AT K 86 RS
(standard symbols) dT dIUX = ﬁ'ﬂ@f_c' CRGH

Hecias S fg RiTTa are SAUTE UeT ot 3RTd St UlaR Wfthe d S e al JuRe
Fﬂ'sf:r (separate line) = gifaa.
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> Rirer ars= arafaT SR (Single line wiring diagram):

o - X =

Figure. 2.7: Il 13 ST (Single line diagram)
gaifdeahd SeiaRHAeTe "Rt g arafaT SRAIH (single line wiring diagram)”, SATall "RiTTd-
TS SRR fdhdl "Ueh-d1gH SIUM (single line diagram)” ¢id WUrdTd, fafay slie-<y gR
Uik SRV T ATe-dl aTiR e Safaedhd RIRCH o Ui IR RUSICI 31T 31T,
O TRIWBIANY (transformers), AT &Y (circuit breakers) 30T TS (load).
RITa s SIUH A9 TP ol dR (phase wire) 30T STRITH o RS (read) 31foT1 g
(interpret) & RUZIE 9 HRAT Thd ol RUSI< dHdl Sidl.

> qrAfIT ST © FRUSIERM HRUAR Ugd (Method of Representation of the wiring diagram)-

1. Aee] A3 araiT SITIH 2. RiTTa A8 arafeT STEIH
Lamp L1
AT
F
£

Switch &

Figure.2.8: IR SRETHA RU™CRMA (wiring diagram representation)
R SITYTMH, J-Iccnlﬂlsrd ﬁ'ﬂ@%ﬂ‘[ (multiline representation) e mwmﬁﬂ@%ﬂ?
(single line representation) el gl offg, ¥ehd. fR-1 A RN SIH GRIfad.
fFR-2 RiTe A8 ST e=ifaa.
flhTR-2 G~ § &M 3MTcl 318 b1 fhTR-1 2T Heclas T RUSICRH HL THHauul 39 gom=l
S RiTe argean RuUgic= #ed 3
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UohTd fEHTU ST Sfaciedn 3 UM IUHR0 RiTTd SR g UhT Rirald A Rugi< &l
SITdTd. fFR-2 9% § T 81 {3, RASTa (symbol) §R T & (switch) RROZ Fal Tat 311,
TdgiRpesedl (commercially) ﬂ?cﬁﬁl’if_r[ IR SIITH HTeul %:@K’R Ufgeq g, Riva arga
STUM araRHd (wireman) 3{Tdgdh Teiad (required material) fRugierm ardt sfor gcaed
SR It G Al G,

'FIFrﬁ?IﬁT-I STOUT o R g STIIH Wﬁ? (Conversion of multiline representation

into single line and vice versa)

e csd SMAUM (multiline diagram) I RITTA @89 SEIM (single line diagram) Hagoi
(conversion) B T DIRAdCS e (complicated circuit) 1Y RO IR (process) 3Te.
G A% Hord! At g (H-the Rifken wumoy, Riva dg- Sremm @uuas)
A gRiad of hacs MTaRID HaR GRIdd 30T Td Wold Sl 1T RiTd arg- aRum

> B9 Wé G (How to convert)?

o Rrcogdid g=1 Sim< e,

o RRCHGR UIaR YaTET (power flow) RUZICRM HRuamTSt RiTd g ®ler.

o TIFIBGIHY (transformers), HICH (motors) 30T RIARTR (switchgear) AR fiH T
ROSICRH A1dt Wes Rid aTo.

o Flecool dEd (voltage level) 30T e TRIRE (current rating) Tafdd Arfedar JHa
h.

i) RiTTa & deia Gfbe A arg- SUTH- (single lamp control circuit multiline diagram)-

M

L1

Figure. 2.9: fTd o @H ide (single lamp control circuit)
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> ﬁﬂﬁmmmﬁﬁﬁ? - (Conversion into single line diagram)-

L - L
i v

Z

N

Figure. 2.10: RITTa o1 dhcia Afdhed! RiTTe @2 SAUM. (Single lamp control single line diagram)

ii) TR B IR AfeeforT SUTH- (Stair Case wiring multiline diagram):

SV

% Two-way S_witc:hes"

Figure. 2.11: o e RyHeRta Rire fear gz (One lamp control by two switches)

> TRITTeT AT STORITH HeA FUIERUT (Conversion into single line diagram):

s — P L i
— 7
L
A /]
AV ﬁ
f..ﬂ\.
o Jf
A B

Figure. 2.12: GF i fRUdIqA RivTet o delert RiTa @@ (Single lamp control by two point method)
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> ﬁﬂ%ﬁ EﬁFﬁ\}lﬁ"T o sTaumw <t saza®dn (Necessity of Civil Engineering building
drawing):

. Rifga gﬁl‘ﬁﬁﬁ"’lﬂ%@f (civil engineering) TSR & (floor plan) AU Yaied 3Tg, of
R (rooms), ST (spaces), fﬁﬁ Ay (traffic) 311 TR fhforepd fher (physical features)
ATATTeT Seged avalt RUSI< $d..

o sﬁﬁjw i (electrical wiring) el é%CTaQIﬂ LR df CI'{SH (structure type) 3rfor
P~ 9T (construction method) Tgd R 3HdeiqH 3.

o m (construction) nefid Wfke ded (wasteful changes) 3T AfSfhdeA
(modification) El'% BIUIR T TS UARITS! Se-id araie (internal wiring) AR & (plan)
3ATIOT fEMST (design) PHROT MARTDH 3.

. d)T&;d-‘el-l @i (construction plan) 3TYUIY FTcid ol Yuard Hed .

1. 3TdRYDh Fﬁ'ﬁﬂ?ﬁ TAT (Number of circuits required)

2. AP i cd SiRsees) (Number of circuits required)
3. TALGH T H-aRd TN (Number of lamps required)
4. JTTH Clog! 30T HRIFHRA H-1aRd! TBAT (number of TV and connections

required)

5. TATE BIF (smart home) HaRI-IITS! SAfdcdhd S IAR-TH! daR], Oy P Heel-&H

A

ifsan Ren (multiroom audio system), $Q-'\1lr0?§0b TR TeX O.bg\lﬂ (electric roller shutter
control), 3(ATH fI%H (alarm system) 3.

> gafdedd gRETARI Wi+ AT Sefdedd ST TWBIHIT (Interpretation of electrical

installation plan and electrical diagrams):

sé\ilrd?;dm @I (electrical plan) 30T SR A3TSHe (diagram layout) g SIOHRM (dimensions),
GRS (characteristics) 3TfoT sal?gdvcl é%cTaQH Gl 3% (accurate) 3nfor ehu=nie IIT%?ﬁ
(formal information) SUTE! Ugd 3. STAUM o SifvaifAdT gﬁ%ﬁa (universal) HTHT 3G,
galfaedhd STOUH oo araul JATIOr 372 1qur AIfoT o Fee duarne!, fafdy yera safdcshd
STITH TR ITUR T SITUMRAT HTH % 3HTUARM (standard conventions), R (regulations) 10T Rt
(symbol) Hfgdt 3RI0r SIS 3T,

salrc\r;mﬂ STYUTH % safoT;m e wfthepa ﬁa@%’sﬂ? (graphical representation) &ﬂ% |
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HIHCH HY Sed SIard AT Fie ey 7 &91 Udl glal § aradd. S Rifkew =
ITERUMH a3 Afhed (lighting circuits), AR Held (machine control) 30T YS&@™
f{?ﬁ@}lﬁ fichzE Rifeq (advanced industrial automation system) <TId gAY 3fMed. a1
AricRieme, gafacehd SIAUM JraRdl H4 araTd, Riard THe &rad ST § I JagR|
HY AN PG § WY =,

> gafdedd STIUTH aIaul 3Hd HRUNY fhdidd 38 (Reading electrical diagrams is critical
for several reasons):

?. STAWIREHRT (Diagnostics): SgT Heg3R (failure) Td dg] SREMH FHRYYM Hhdex
(problematic factor) 3B EUART 30T REeHT fAfRY YT IR UHR &1 S B ATal § THSUIRT
Had .

R. RE&IT (Safety): g SIOUH WPIHR0T 0 (explanatory mechanism) DIV U TS
(energized) 3ed § NENG! YU RIARE (permission) ?{?f, HUYId (accidents) CIaUINY Had
E2GH

3. %31137-[ 3for E'E'\I%'QFI (Design and Installation): Tdi safagdvcl e (New electrical

systems) SIA HRAMT SAlachd SIAUH HEWYU! 3ed, HRUI d BT o 3H TaHe

(accurate placement) IO e (connection) QR gdTd.

2.2 SART® ER‘E:I%'QH CIECE Il (Design of Domestic Installation):
> SHfRes sweranH fEgmga 3nfor eedive I1dY ¥ (Step to be followed for design and

estimation of domestic installation):

SHRe® s'ETéQH (Domestic installation) =T %3113? 3T Q@ﬁ?‘f 3T WA U d e ol
1. Rifegd if¥ife! @i (Civil engineering plan) TIR U, = (fans), I (tubelights), T

SIS (main board), FEIIETS (switch board) 3. TR Td FaHc=T 3RSHE (Element arrangement)

goifdehd SEIARM Wi TR B,

2. TR TESTU0 JHGH YU 31107 STaRTdh SRIIed] de- (batten) SATOT IRERT Afdll (wire
length) HISTOATHTAT, &mﬁﬁw f&d (isometric view) 1 T8I foel ST,

3. <0 EIE] (main board), faars (switch board), L) (lamps), e (fans) Wiﬁ Rt g=far.
4. Y% AR q§ Afheavid (lighting sub circuit) TS 800 dcd Y&l SR 1T T, AT
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q Fidbed! THUT WA Jlell feeied Hiyar THR Qe Sird.
THUI I3 e Hiche = THUI Soifagdrd arzici Uigcd/10
fopar
TR AT 9§ Wihe = THUT Safaedd argfet ars/800
5. OIaR I Tfhe (power sub circuit): UaR Tfchered ITHORER (refrigerator), MR (geyser) SHOT
U3R HISTAR (@) 3R, B[, UiqR Hidhe fSZH HRugme!, Weid aw (principles) Gl Rl
KIGIGH

o TS UIaR I HidheHed 15 3USR Fldhe MITACTN (15 A, socket outlets) THUT 2 Uigey
Q&1 SR ~T4Tdd.
o TS UlaR I HiheaiId e 3000 de U&T SR -4aT WU, UlaR 94 Jfdhed! THul

TPV UTR I§ Fidhe = TPVl 3afgedd 3ol Uiy /2
fopar
THUT UfaR I Wihe = THUT Safaedhd 3ol dle/3000

6. IS 3R] ST didla! UM (batten length calculation) HRUTMTST Tfgd eRA TR
11%?@ (assumptions) Qe JHT TR

|. A |18 (main board) TSR (floor) TR 1.75 Hiex JdiaR fAf¥d ot o1Te.

ii. RITEIS (switch board) TSR (floor) TR 1.5 Hiex Jeiar M3d dall 31T,

iii, AT RATCRT (ceiling) WTelt 0.5 AR &R X9 il ST

iv. o FRifeiT @redt 1 Hier fidiar fAfYd e Srara.

V. ﬁ’ﬂﬁrﬁmwmﬁqwﬁ@a (suspend) &l oIl
8. AR ST AT dieHe (batten length calculations) @:Iﬁ' 10% %ol (wastage) ICEING]
STAT AT,
9. T TSR, A4S 3R] R dfsl HIsTel SITum=aT dc-=d] disier 3 Ue (3
times)ﬁ?l?ﬁgﬂ?f.
10. SHC®H TARIHIS!, A WL.ELTH. (CTS) 1/18 HIWR aRR Hasd .
11, 3T Welld HRITHE SIS HeRId AT Cad dUR HT:
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~\

Table 2.2: eI

AgS

Sr.
No.

Description
of Materials

Unit

Quantity

Rate Unit Cost

12. 3R, P =0T YA SNIR SRIGHR 3101 et Fafid THUER, Safaesd
IR =T 3feTford fhHa oM S,

> SHARED RETa=M U sAfaedd S Ia fSSATS (Design consideration of electrical

installation in domestic installations):

1) ofdg a=g (Service Mains):

s@lfo?;d>cl IR (Electrical supplier) ot arafia ?’HéT-[ (wiring line) safo?;d>cl o'biglgl-lﬁ (electrical
consumer) BT 3T fd AR (internal wiring) TFTIRINT (premises) @1 ST el SiTd. AT Safdcdd
HFR e SRITHTOY (unit rates) SAfGCHE aRTe T HRl.
T I TR T A 13 (service line) T TAREA (supply authority) UaH Heied
Qzlx_rﬁlﬂm <1Yc efHerh (energy meter input terminal) SreedT ST,
31! Hiex AR Tfed g e 33 (service line cut out) SIS SITd.

He-3MICHE Th TSl dR (fuse wire) 3§ SO SR UTedh HIeeT XSTTUET SIRd Sl ud

3 R TS Hieell ThAHIURHA

N
didqci.

e ® (electrical consumer) Tl (electricity bills) HRUIT UIRN 3T T SHTAREA (supply

authority) AITYRAS] ¢ HRUYNTST PHe-3HT3T IR ST,

GUARD WIRE

b EARTH WIRE
STAY WIRE
5.t PIPE

LT distributor

i

/
41ACKLE
INSULATOR
A BN
ME TER glLN
BOARD

/~ Gl support wire
— WP cable ,— Service pipe
. q

Aerial fuse
and board

[ Energy meter

i Cutout and
1|« neautral link

Figure. 2.13: qfag HeeH (Service Connection)
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2) 99 Gf$bed (Sub circuits): B RIT (main switch) AR ST AL eIy Faifacd
T (electric supply) fafdy TS GISEH (load points) TR YT STl T YHRAT HiaRdT T&I
SUSE (disadvantage) 3T 3MT8 &1 GTINITHT HIVIATal HITTT i HibeAT (short circuit)
ST TS Tl ST 9o qRas] f$xdbdae (disconnect) . dud, SIY e Uigcadt
(load points) T HIBT TR, SMTC! G CIHTAT I TBleesT, Bls- w@Ieesl SIS (line voltage
drop) HH! 3. I HRUMS AR Ta-Hihed TR 3% deT diedd (small circuits)
fqUTToaTR Tt 3118, e, 3R Ty 31Tt 318 I Ta WidheHe dTse (light), W (fan) 3107 OiaR
Oiscd (power points) 3Tad. Aol SUBRUIS HIGAT Glees SIS T3e Ulacade] HH! @leest
SUd Eﬁﬁ R, giaR ﬂmiﬁﬂ FLIED (power circuit defects) MRl ﬂ]éﬁ"[ ‘v'ﬁﬁﬂ?&ﬂ
(lighting circuits) gamd & 3.

THE SRR AN ER

CONSUMER'S .
MAIN —aefDISTRIBUTION
SWITCH BoX

ey

Figure. 2.14: 99 9fdbe (Sub Circuit)
9 Gfbew, WU, 2 2R Rume 19 andd Sar
(1) dIgc 3foT % 99-gfhe Light and fan sub-circuit: L (lamp) 3T B (fans) HTHT
Tfbear (simple circuit) AR Bo SIS YebdId. YA Ja-TfbeHe THUN 48T UlSe T (lamp),
s (fans) 3T 5 SR (5 Ampere) Tidhe J3caicue (socket outlets) SIT¥d 1ad. TP 9-

Tfheaild TS 800 JCHYRT (800 watts) HATfGd 3R, TS TRId HHIAHH! G ATicT Td-
Ffched (two lighting sub circuits) T& ®HRUTTET el fdl SIdl UG- Udh! a-HiheHd
fEthae e Y0l TR SHURTA TS, 3.
TR UT TSI 9 Wfthe = THUI Safacdhd arsicdT ars/800

(2) UTaR Ja-"fhe (Power sub-circuit): T UIaR Ja-fhedild dls JTYRUTON 2000-3000
JCORAl FifGd ST, HIvdTe! TR T I -HhedR GFUET SIRd 33eaed (not
more than two outlets) T91ad.

s

THUT Ui & Hidhe = THUT Iafacdhd UlaR @le/3000
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(3) tl% =T (?I'Ig?, ﬁ, Tlbe amﬁz{v - Light, Fan, Socket outlets):
AT Uised (light points) TSAT WA STHRITIR (room size) TN HTTAD St
sﬁﬁﬁﬁﬂ & d (illumination level) IR BIESEXISIG
U Ulg el TReT @il (length), ST (width) STTOT Wi ST (height) SATFOT Th=T=aT STHRT (fan
size) TIR BIESEIRSIE
(4) UTge TBWAT (AT5E, WA, Hide SAT3eacH- Light, Fan, Socket outlets):
QTc ¢od He Hidhe 33! (socket outlets) AT 3T daielt 31Tg:
Table 2.3: TSI Urscad! T

quig (Description) Tiche JATScdct! IS (Number of socket outlet)
5A 15A
SS&H Bed room 2t0 3 1
fafedT =9 Living room 2103 2
f&a Kitchen 1 2
ST ¥ Dining room 2 1
MTPSRRM Refrigeration - 1
aRAST Verandah - 1
dIY=H Bathroom 1 1

(5) THUT ATS fAf3a BRI (Finalization of total load):
SR A= MyRumad! g 71 fdhar fAfdy deamfRar @redia 2 gfed eRa s
.

i. TR o (Fluorescent Lamp-Choke type) 50 &IQH (40 q ¢ 10 &Iq{-l)

ii. STbadc AW (Incandescent lamp), o (fans) 3o Aidbe &Iddad\{-l (sockey outlets) -
60 dcH

iii. JTaR Hidre 33T (power socket outlets) - 1000 4&H

iv. THINC =g (Exhaust fan)-TFRIIRE =21 Ul &HITIR.

v. hEdeT HTHRIT (conductor size) T HRUr:
fediedT Qi RISt dredexdl MHR MfEd SHRar @rid 3 uise [daRTd gad uiigeld:
i. hedexdl fHhaH PR (Minimum size of conductor)
il. Wa@ﬁmﬁﬁ &HdT (current carrying capacity)
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iii. Blecol qu (voltage drop)
Table 2.4: PSFCA 3THR (conductor size)
PR dedex Copper Conductor GHTH dheacr Aluminum Conductor
DAl DR Size] P | AT AR A HIHR | HIC e AR
of cable Current| 3{IfieRAE  fI3R- Size of cable | Current | SfufteRued| IfEfteR-
in Rating iR Rating in er
amperes | Approximate amperes | Approximate
ampere- ampere-
meters meters
JR | AP | 2-BR | 3fhdl4- | GAB ®lee | R | A | 2-BR | 3{hd14- | YD Blee
M1 | & | Had |HR Had 3| ST per volt | 3T | &FH® | Had | DR Hhad 3| ST per volt
arRar| faei2 | 2-core | or 4 core drop arRar| fad? | 2-core | or 4 core drop
g | Nominal cable cable =g | Nominal cable cable
ey areain fiyfigen| areain
No and mm® No and mm*
dia of dia of
wire in wire in
mm mm
1/1.12 0.96 5 5 55 1/1.40 15 10 9 22.5
3/0.763| 1.29 10 10 72 1/1.40 15 10 9 225
3/0.915| 1.93 IS 13 110 1/1.80 2.5 15 11 374
7/0.736| 2.90 20 15 165 1/2.24 4.0 20 15 61.5
7/0.915| 4.52 28 22 260 1/2.80 6.0 27 21 90.3
7/1.12 6.45 36 29 380 1/3.55 10.0 34 27 145.8
7/1.32 9.35 43 34 545 7/1.70 16.0 43 35 238.0
7/1.626| 14.50 53 42 820 7/2.24 25.0 59 48 403.0
19/1.12| 19.35 62 50 1.050 71250 | 35.0 60 55 4950
19.1.32| 25.80 74 59 1,475 7/3.00 50.0 91 69 690.0
19/1.626| 38.70 97 78 2,200

(6) SAfRT® FETARMET TIHAT (Estimation of Domestic Installation):

o IAfGCHA FREIARAY B 8 U 3d WYHd Tqaug g 301 T4 Faid HHl far
(estimate) TEfHE HIUIRAT HHAT (firm) Picde (contract) &t SITdTd.
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e SR ®HACGR (contractor) 7T fhTcll WU SR 3&ciidl aR dicdral by faell SIUR Argt, SR fbaat
HHI 3R TR TSl dlcdl ol YR STd arle.

. Uﬁ'UﬂTﬂ, TR Q@ﬁ? (proper estimate) g1 WWWW HedIdl HIT Gﬂ_é‘ Qﬁﬁ?
DIeul gl fafay o= g 3ol HraTE sHdasau SRuArd Jdaedl HeRaad! (material)
70T HTHT=H fhHd (work value) OISUgE T Ugd 3T,

o SXWICIE AT FHNS! HAWSD HqciedT fafqy AR THTI (material quantity) 3f1for afdrsed
(features), GX (rates) 3TfOr TeRaadt TRl A (total cost of material) 30T TR Pixe (labour
cost) EV@FR (tabular) ¥d=Uld fafed ST 2.

o T HRTA 3or fhaca ﬁg&m (material and cost schedule) ¥gUIdId.

e HINC TKIAT (estimation and costing) ATTUIITST, YU TRIA Hifcel (material quantity) TR
T TR Ha Ui,

> SHAfe® sTana fegms, $18=1, T&iHe ofor ST | fbedide dis o,

Design, drawing, estimation and costing of a domestic installation having maximum 5 kW
load.

Jalerul
1) Fd dieeiedt AT (residential building) JHCHE WIeid dle 3MTgd.

()8 40 W d

(i) 4 R eT 65 W

(iii) 4 Tihe 6 Amp,100 9T d

(iv) 2 Tidhe 16 Amp, 2 kW TS d.
FITeHIc HT:

i. THUT TS §IE (total lighting load)

il. YpUI iR IS (total power load)
iii. [SRCg=™ SIS $THR (size of distribution board)
iv. W-ﬂm IWAT (number of sub circuits required)

Ans: i) T@UT RIS TS (Total lighting load): AR AISHE T, T 30T 6 Ampere TlheH
3T

T YU, THUT 1 WIS = 8 x 40 9¢H = 320 dcq
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THU A A8 = 4 x 65W = 260 dcH
THUT 6 Amp Fidbe dle = 4 x 100 d&H = 400 dcq

THUI AT @IS (total lighting load) = 320+ 260+ 400 = 980 dcH
i) W‘ﬁﬂ??ﬁg (Total power load): Uik dieqe 16 Amp {-I\I?bq{-l S{dTd.

T YehR UM, THUT GiaR dle WUrid THUT 16 Amp Jidbed
=2x2®-dcy

THpUT UiaR @IS (Total power load) = 4000 avfﬂ

iii) fSFCeI=IT 9IS MPTR (Size of distribution board):

dfdemd dlg = 980 + 4000 = 4980 4

?
T haldl ITYC HIC BRI dTReH 3G Xhd, P = Vicosd cosdp= 0.8 MOV = 230 V
L = 4980/230*0.8 = 27.06 Amp
gYC HRC = I = 1.5 x 27.06 = 40.59 Amp
UM 3T 230 Volt, 30 Amp, STATISH (IS Mark) fa=gifard B+ f&aa main switch) 3ffor
HIUATG! Hdhd (any make) 3 way FSRECHRM SIS U=l
iv) 9dd -Wﬁﬁﬁ?ﬁ AT (Number of sub circuits required):

3f) ST Ta-Afdhead! e = THUI UHI AlS / 800 A (i) THU UHIR AlS
= 980 dcd

AT Ta-Tfchead! e = 980/800 = 1.225 = 2

T UTeR T9-Tfcread! e = THUT UiaR @IS / 2000 I (i) THUT Joll S
= 4000 9y

Uik ¥a-Tihead! de = 4000/2000 = 2

TEUH, A1 SR, TSI Ja-Hidhewd! IS = 2
OiaR a-Hfchead! T = 2

*hkkkkikkk

SGeIRUT

2) 4 1t x 3 Hiex x 3.5 Hiex AoleiedT Wiehd WIdd Ulsed &M &l Sidid.

i) TSC Ur3cd - 2. i) T O1scd - 2. i) W Uigey - 2. Uiscd.

i Ryt g=iaT, I ST TR &1 ST se I RIeH U HRUgMIS! Saad e
TRy AG3He TR P
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NS R VLN

Ans: Step 1: -, &9, T ds, RITETS 3. YRGS ¥4 Uch ] TaRINE IaaChd Sl
@ TR .

L, F oL

SR

Figure. 2.15: @Icird ATT (Room Measurement)

R fTR BT &8 (main board), RIT SIS (switch board), B Ulecd (light points), T Ulecd
(lamp points) 3TTOT i fRUH U Rivra e STau rifad,
111%33? (Assumptions):

i, T 918 ISR IR 1.75 Hiex SdiaR FAfdd ool 318,

ii. FRaaaIS ISR URGA 1.5 Hex Jdiar FYd el o1Te.

iii. AT Ryt @redt 0.5 Hiex Arefdel S,

iv. g e wreft 1 Hier fifdtar fAfgd oa Srama.

v. B ffeRt urg fAfda Fa emRd.

|
4m ; r‘\
Sa
1
E L
____________ .\
\
\
\
\
\
\
\
\
\
I 4m >
Figure. 2.16: SAifdged @i (Electrical Plan)

de-d |ial (batten length):
1.8 SIS (THd) TR It St = 1.25 Hiex uidfd
2. IRAT IR A9 s (THe) o g a8 @ el = 1 Jiex
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3. g SAURA g 18 (fidh) = 1.5 A wda

4. 99 9IS (THET) AT RIF T LT = 1.5 Hiex Tdd f1sar ani
5. AR ARG L1 Lamp = 0.5 Hflex Tfd
6. AR SR fafe = 0.5 Hiex gdd
7. F1 ®dc HRUGMNIS! SATUREA THUI I F2 307 L2 = 4 Hiex
8. TATUNA L2 = 1 fiwda
Sl THUT el = 1.25+ 1+ 1.5+ 1.5+ 0.5 +0.5+ 0.5+ 4+ 1 = 11.25 7.
eIl aiar:
CERRSICESCANICIEIRIVE] = 11.25 Ut GS™T3T 10% S,
STl THUT fell = 11.25% 10%
STl THUT fell = 11.25 *10% = 12.37 HIeR = 12.5 Hic?
IRRA! STIS SAd:
THAT TR, HaS JRERH! didl de-T=dT1 didi= 3 U gda Sid. U 1/18 LT, HIR
CIEIEIKSIE] =3x12.5 = 37.5 = 38 HIX

3T ST WSO HeRTd ¢ad o G dUR H& bl
Table 2.5: ACRIT Vg3

Sr. Description Unit Quantity| Rate Unit Cost

No.

1 Main Switch, ICDP, | Nos, 1 200.00 each | 200.00
250V, 15A

2 Teak wood batten M 12,5 2.25 per m 28.125

3 CTSwire 1/18, M 38 3.00 perm | 117.00
250V

4 Single pole switches Nos. 6 5.00 each 30.00

5 Ceiling rose for fan Nos. 2 5.00 each 10.00
250V, 5A
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Sr. Description Unit | Quantity Rate Unit Cost

No.

6 3 pin plug socket Nos. 2 15.00 each 30.00
holder 250V, 5A

7 Angle holder Nos. 2 15.00 each 30.00
for lamps 250
V, bA

8 Wooden board for Nos. 1 20.00 each 20.00
Main Board

9 Wooden Board for Nos. 1 20.00 each 20.00
Switch board

10 Flexible wires for fan M 1 3.00 perm 3.00
point 250V

11 Screws for fixing Nos. 25 0.65 each 16.25
Batten 3.18cm x 8
SWG

12 Screws for fixing Nos. 24 0.35 each 8.40
Switches 1.9cm x 4
SWG

13 Screws for fixing Nos. 8 0.75 each 6.00
Switchboard 5.08 cm
X 8 SWG

14 Tin clips 2.5 cm for Packet 1 8.00 1 8.00
batten wiring of 100

Nos.

15 Nails 1.25 cm for Gm 25 50.00 per kg. 1.25

fixing tin clip
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Sr. Description Unit Quantity Rate Unit Cost
No.
16 Copper wire No.14 for] M 4 10.00 per m 40.00
earthing
17 Sundries such assand,| L.S. L.S. 50.00
cement, tape, etc.
TOTAL| T618.025

2.3 HHRMT E'E'\I%'QH %31@7-[ (Design of Commercial Installation):
> HHRMA EE'T@QF[ (commercial installation) Ho3Td gﬂﬂ_cﬂqia Gl gﬁﬁ W\@W
P (electrical installation work) AR ®Rd S UTHBA ARG {dhdl FHawrr
e aTIRd SITdTd.
> I gled (hotel), BT (schools), HETARTH (collages), BTN (hospitals), YT HieH
(shopping malls), Wﬁl"]@' (hostels), R ETFT (cinema hall) g. A Bl W\fﬁ-‘?ﬂ 1 gHAY
3 L.

> SR fSeET (commercial building) A Fafacdd SIIARM (electrical installation) TAT

fSEIE 13! WAd W o UIaH ohd SIsd:

1) Iraac'ql AT 'i;%C\IIa-‘{I'-I (commercial installation) qrét A= YR (load type) 3oy
IRl sc\il?gobm e (electrical load) e,

R) AEfeT €IS (lighting load) 30T UTdR THSHE (power load) IT THUT Saifacdhd die AL
R h.

3) AT Aeuret @i Id Tfdhet (lighting sub circuits) T&T
AT U9 Afchedl W = THUT Jaliacdhd ATgiedl dre/800 dey fahar
AT 9 Aichead I = TR0 amsfcd arsed /10

4) UIqR QIS YS! UlaR I§ Aichead! (power sub circuits) TS

AT e Afchead! AT = THUT Salfdedd Uiar @ls/1000 ded fdhdl 2000 dCd
OfeR 99 ideadt Y& = THUT Uik Uigcqd! / 2
5) U® AT SXCIARM (lighting installation) 30T UlaR ¥d Wi THUT UlaR TR
e,
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6) TS AT 30T UfaR T HidhedTa! IYC Hee e,
P=Vxlxcoso
P = U® U Hfdhewra! 399¢ Uiav
V = Gleedl = 230 V
| = J® 9§ HfheHIa! $TYC dc
Cos¢=tlv'l?:|TflJ’>_cE?
7) W‘s’ ot (overload surge) 31T HidsaTdtd foxdRrT=n (future expansion) CEREESE!
WWWWW(MW size)ﬁf%l?rw.
8) RiTTdT 1S SRR FTal.
9) W1 &R de A3MSHe AT B,
10) U@ 94 Fidhe 30T Iyl AR SRaRMITS] ded! THUT aat JeT.
11) TS I Flhedro! TaRadh cied] iRl THUT dfd (total length) STTOT THR
(size) M.
12) quf ARG SRS Sawad HeRgad! ard! S,
13) THT Cgaqed HRUd 30T WeR aToiy (labour charges) e,
14) Tifthe TR 30T HicToT YebrIg T Hed! THUl fhad =me.
15) Gfhe SUTH HIeT.
JaleXur:

[N Y

1. Tehl Dlctoredl dei gladl HIBR 6 HIR x 4 HIeR 3Te. ATd GaId Saifded drs U bl 3Tg:

i) 12 I T13¢H, U 40 dicl.

ii) 6 U= Ulscd, U 60 dic.

iii) 4 W Oy, U 240 dicdl.

SR BT arafte RS} sirawges wefvad sifor &= @< g e Slel,
1) glaqdid TPl dIs Hiel:

o Jd AIgCH (Tubelights):
o T AIRCHdl T =12
o VD SF dArZedl Ulak = 40 W
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o CYd AISCHUTS UHUI UlaR = 12x40 W=480 W

LG (Fans):

o U g =6

o AP GBI UiaR =60 W

o UEANTA THUT Ufa” = 6x60 W=360 W

ﬂﬁ’_c.[q (Sockets):

o W UlscHdl S=AT =4

o TP W Uiged! giak = 240 W

o WlhbcTYTd! THUT GiaR = 4x240 W=960 W

gIaudId THUT 1S (Total load):

THU dle ~d A3+ TR +ihey .
THU dle =480 W+360 W+960 W=1800 W
2) THUT ATS T Hee (SATUSR HH) Frge D

AT gleed V = 230 V 318 3MTfOT UfaR Thaex Power Factor = 1 (T8

T (1)=THUI A (W)/BIeed (V) 1=1800 W/230 V=7.82 A = 8 Amp

3) 4T e e (Main Switch Rating):

HRUT ATl HRC (R HIC) MR 3¢S BT 1.5 U 3Tg (F8fded Al I= HRdM),

A g e T 3 3ma:

Tl e =15x8A=12A

TEUH, & R o ST 240V, 16A (IS HIHHE) 3RTd ©f Y¢S AT TR HRe gl Adhal.

4) ATSfET Aa-Afbedd! JWIT (Number of Lighting Sub circuits):

THUT TS (1800 W) T[T Ha-TitheaH e faUTTe ST d. JHe Ud® Td-dfde 800 W Tdd
ENIFRENECIRS
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T9-Hichexd! W& = THUI Al (W) TdH Ja-Tfdbed! &l (W)=1800/800=2.25 = 3

BUH, 3 99-Hfchcd TSICTTS! A= e,
T T2 T3 T4
|_| F1 T L= 1 F3 I 1
40m — | | [ | } |
F4 F5 F6
To QO 110 OO 4 OO 1y,
— I i I | I |
80m

Table 2.17: AT Vg3 (Material Schedule)

S.No Material of Material Quantity Rate Total
Amount

1 ICDP 250V,16A 01 250.00 250.00

2 | Fuses 250V, 16A 02 45.00 90.00
3 PVC Casing Capping (2Mitr pipe) 1.5mm 16 Nos 45.00 720.00

thickness (32 Mtr)

4 | Copper Earthing Plate 01 490.00 490.00
6 |DP 03 150.00 450.00
7 Earthing Sundry lumsump 200.00 200.00
8 | 6ASPST. 22 10.00 220.00

9 6A Three point socket 04 12.00 48.00
10 | Ceiling rose 18 10.00 180.00
11 | 1.5 Sgqmm PVC wire (90 Mtr -1 bundle) 01 Bundle 550 550.00
11 | 1 Sgqmm PVC wire Running earth 40 Mitr 7.00 280.00

12 | 107 x12” Switch Board 02 Nos 25.00 50.00
12 | Labour Charges 22 70.00 1540.00
Total Amount :- 5068.00

13 | Contingencies+ profit margin 10% Amount:- 507.00
Total Amount:- 5575.00
iii) Cost of work: Say Total Amount: 5575.00

R) AT faeied WiH TR 7 TRIRINIC O, 5 AT 1 &R Widhe 30T 2 ey S9dad 3ed AT
Heid dre Ay Afd o smed. Rife 3t 5 Hier 318, HRiT-SH iU arafer Reawrd!
ARG D I AR HeRGerar TEHT TR DRl
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]

N
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p|
35

o
3

fe—

N
o
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e

e N

\L 15m —

-

Figure 2.19: if (Classroom)

Ans: T2, T3, T4, T5 3101 B F1, CB1 9+ (AAfd &l S1d, aR T1, T6, T7 TI0T W+ F2 3A1f0
W Fidbe CB 2 e [fAd dved ST,

1]1%33? (Assumptions):

T §18 WRlISR UREH 1.75 Hiex SdiaR Mi3d &l 3R,

i, agdIs TSR URE 1.5 Hiex SdiaR (Af3a e offe.

iii.  arafe Rfei @redt 0.5 Hiex Arafded 9.

iv. T17 Sl GelieR U 2.5 Hiekar fAfgd dar e

v. O Rfei urg fAfgd S simed.

SR FiETS T

gfhe wHi® 1:

iy cB1d ffer =35 MR

i) T2 301 T5 = 2.5 5 = 7.5 HicR diae HRugrTa! Rfen A
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i) T2 T3 = 5 Ht Sisvara! Rfei A
iv) T3 T F1 3101 T4 = 5 HieX Hde HogErd! e =
v) 9fdhe HHIH 1 = 3.5 +7.5+ 5+ 5 = 21 HIATS] THUN BRI HIUT dAlall

5m
E:
4
ey o 5m : 5m ey g
Figure. 2.20: FARTEH @A (Classroom Plan)
SR AiETS T
gfdhe HHi® 2:
hT2d T1 = 5 Hiex Srevarrdt Rife .
ii) T1d CB 2 =25+35 =60
iii) RIfeiT 717 76 = 5 7.
iv) F2d T7 =25+ 25 =50
fthe . 2 =5+ 6+5+5=21H
F R St didardt AT

HIRITT BT THUT AaT = 21+ 21 = 42 HY 10% Aol SIS0,

DT HIUTI TTET 42 + 10% BT 42 = 42 + 4.2

BRI BT AleT TP = 46.2 = 47 Hiex

I i

SICTSIYR, AT JIOR! didl /bR didm 3 U gdal Sild.
U dRRE! el = 3 x 47 = 141 HicR

IR MHR/IET:
UHU 3afdedhd A8 UHUI il &€ = 7 x 50 = 350W ol TTUHT &
THUBAAS = 2x60 = 120 9¢H UHUT 5 T Hidbe A8 = 1 x 60 = 60 Y

UHUl 3Afdedhd dIg = 350+ 120 +60 = 530 dcH

ZYC HIC Bl aIUeA e Ydhd, Ul = T * 3 HIY ¢
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b = g% I9 fhcurdl 3Ye Uiar, H19 ¢= 0.8 3TV = 230V
lL = 530/230*0.8 = 2.88 Amp
W C = I = 1.5 x 2.88 = 4.32 Amp
U 1/1.4 R DISR IRR SegfHAgd dhede’ aruRul.
WIAAYHTO HeRTed Vg3 dIR H& dhdl,
Table 2.6: n%haa%r:ﬁg&m (Schedule of Material)

Sr. Description Unit | Quantity Rate Unit Cost
No.
1 |ICDP switch 15A, 250 V No. 1 200.00 each 200.00
2 |KitKatfuse 15A, 250 V No. 2 25.00 each 50.00
3 |Teakwood casing M 47 15.00 per m 705.00
capping
4 |1/1.4 VIR Al wire M 141 3.00 per m 423.00
5 |Ceiling rose, 250 V, 5A No. 9 5.00 each 45.00
6 |3 pin plug socket holder Nos. 1 15.00 each 15.00
250V, 5A

Flexible wires for

ceiling points i.e.

7 i M 5 3.00 per m 15.00
tube and fan point

250V

g |Single Pole switches 250V, No. 10 5.00 each 50.00
5A

9 [Teak wood board (For main Nos. 3 25.00 each 75.00

board & control board)

10 |Screws for fixing Nos. 25 0.35 each 8.75
Switches 1.9 cmx 4
SWG

Maharashtra State Board of Technical Education 74



Sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

Sr. Description Unit Quantity Rate Unit Cost
No.
11 [Screws for fixing Nos. 20 0.75 each 15.00
Switchboard 5.08 cm x 8
SWG
12 [Wood screws 1.25 cm for Nos. 250 50.00 100 125.00
fixing capping Nos.
13 [Teak Wood Corners Nos. 2 3.00 each 6.00
14 [Teak wood Tee Joints Nos. 8 10.00 each 80.00
15 |Copper wire No.14 for M 10 10.00 per m 100.00
earthing
16 [Sundries such as sand, L.S. LS. 100.00
cement, insulation tape, etc.
Total Cost94  ¥2012.75

2 4 A4 FARE (Service Connection):
ST fSReegRM Uid (distribution pole) TRIA AT e TS O fdhaT e SR
Odoedl 3@Res AR (overhead line) fhdT e SR (cable connection) iy A
fobal gk |idE HaR TUrdrd.
AT B9 GIF THR 38
1) G‘h%@_ér IdY HaeE (Overhead Service Connection)

2) fSUTSHS JiaY HaR (Underground Service Connection)

> Gﬁﬁ?%g vﬁv aﬁw (Overhead Service Connection):
SR salrc\h;or)ﬂ Cbsil-lﬁ (electrical consumer) Wﬂﬁ?%@@ﬂ?ﬁﬁ%% HieUer
SR SfARTAR 3R deg] ;r%;ramaar{ 3EES HSIeR (Bare overhead conductor)
TR SITdTd. SiogT AT oI 3R TSReSIRM Uidt I 45 Hiexuen wHT 3R dogl dieed
TS dax G (Weather proof) fdhar T (PVC) had aTuRa STTdTd.
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g 372 3T 3fTg B 3Eve S Al e Udhdr U™ fdhal dar Y dhad fdhdT AT 98R
HSdeR Y e,

1) il aﬂ'\’ % Fad H‘%ﬂ dIg- (PVC weather proof cable service line)

NEES ﬂ%ﬂ?ﬂ%ﬂ (overhead service line) AU a1 Ugdide, WWWW
$Had fFIIGR (clipped) TGRS 3 Galvanized Iron (ST.3(1) IRRYE diYd STd, Ay
GIel (service pole) 30T fQfeET GR= sqaciel 3fg. T d A< fofeEmaed =a Sra 3Mfor dy o
AH Sl SeaR (batten) AT Hal ST fhaT o Sff. 3T UIRY (G Pipe) AYT iy Sledhs SiTd. SR
ffcET UpTUET SR HoTel 3R R 8 SWG (Stranded Wire Gauge) STHRIT St 3T araR<A] Tehl
Aol Jiy gie=l Fied A 3R, TR T gOvT aidh fafegTrear fidiar fibe sradienr oy ¥
§IeT (Eye Screw Bolt) = SAdT ST, T, daRYWH dhad [GaUgR T Si. 3T GRRYE Sigd Sifd
3T A fafeETmed 3a S, faryA 8 dhare Si. 3T UTsuH e iy SIsiudd (Service board) TIgTE.

PVC OR WEATHER PROOF
CABLE

6.1 PIPE

10m

Figure. 2.21: TI@RH d&x Y &Had Al A2 (PVC weather proof cable service connection)
2) 3R HeaeR AT B (Bare conductor service connection)
IIT HARE T qoTdT 3aedT [QfeeT o fd S, Ul 98R H8degR (Bare conductor),
ST fSReeg=M Uid (Distribution Pole) TRIT AT STiaR ST USUGR U SRciedT Jdbd
37\3@??3? (Shackle Insulator) IWRESIGH

Maharashtra State Board of Technical Education 76



sﬁm g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

LT distributor

/—‘ Gl support wire
/— WP cable /— Service pipe

Aerial fuse
and board

Energy meter

Cutout and
4 neautral link

Figure. 2.22: YR HSIR ﬂ%ﬂ ofIg (Bare conductor service line)

1) @It g Hadl Fead 9t rdl a3 o Gt ad a1 aravelt §ird (Material List

for Underground Service Connection):

S 3TPRTET Gl Trsy 50 it &, 5 Hier
31 IR 8 SWG, 70 Hlex
MR TS 1 T

W IR 3 Hie”

T SYeR 1 T

Rde 197

Xd 19

U3 31 3 T deR Y

Gl Uy 1 71

U5y fhfdRmdt Heed - Tpul

Ry fosfemaTdl v - T
fffT wie 177

SWG Gl R

S A1 dlec 2 7

1. 4 IRY it x 2 FR NERR 3PS Faa fhar IYaes IR 70 TACIIR diat

YV VvV ¥V WV VvV ¥V VvV ¥V V V¥V V V VY V V V
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> ABIUTEHS AfdH AR (Underground service connection):

JigRge Afdy A=l (overhead service mains) cldl hdI, H&ITIH I FRE o
(Underground service connection) ‘s'%z’"rém =0t gfchar qud HAIT 31'[% IETSHS Ifag o
(Underground service mains) ol dTRcl SR HASRSA WU St tﬂéﬁﬂ (GI Pipes),
3EIUTSHE B (Underground cables), GICe Y (Potheads), ST 4§ (G Bends), 3TG!.

Wire
_'.

E

tay - E ®
[
[

Bolt& [

Nut
I&;rélg u;ud:ur Leened o Service Connection
L ]
CONSUMER'S
‘ PREMISES
Clamp for Gl pipe ——
L ] Bricks in Trench
Earth Wire—» Ground Clamps for
v G| pipe
FEFFFF T AN FF PR FFF A EFET AR TT FrFrrrresy 7
Under Ground Pipe

Figure. 2.23: 383138 TfAY HGRH (Underground service connection)

FETTE S T HARHATSI ARl arat (Material List for Underground Service

Connection):

1.2.5 THaTR ot (Square mm), 4 DR AHS Had (4 Core Armored cable).
2.f3e (Brics) , IS A1 (Sand) =T TREUMRITAT,

Maharashtra State Board of Technical Education 78



Safdedhd TR M BIcadlT (33834)

3. SR $ad Aol ITATaRE Sad! 3, d Haeredl TRUMATst Rife Ursy (cement pipe),

fdhaT GI TS 3MTa=TS 3Tg.
4.9 T (cable lug) TP HTHRITIR.
5. %had S (cable gland) 3TARID HTHRITIAR.
6. iex fUeRk (feeder pillar) fdhdl Shad diay (cable box) fharIg aR (bus bar) 3ToT e Us

SIdT (vable end box).

7. TP HTHRIET Gl TS,
8. Had gfRAT (cable bushing).

9.8 SWG dIux.

10. TR (clamps), YS (saddles) ST

Electrical Estimating and Contracting (314325)

?‘l@ﬂ, Td Ifag SR TeRad o Bl Ho f%\dd, MCB, Q:ITTﬁIﬁET (Energy Meter), Jcd foim
(Neutral Link), IC ¢ (T3¢, 31T ¥e (Earthing Set), € (Nut), & (Screw), S0 AHS! Al

SANdl,

> Gﬁc—tR%S 3T 3FEUTS, & Jfdd FARE gHdha deTdT Comparison between overhead and

underground service connection

Table 2.7: oI ¢ad
WrfeR METeS A FARM | ISTUTSS AT BT
Parameter Overhead Service Connection Underground Service
Connection
URN® W& (Initial HH! (Less) GIl¥d (More)
Cost)
@ T (Initial I¥d (More) S (Less)
Cost)
R&T (safety) A JRA& (less Safe) SR TRI&T (less Safe)
3R (Appearance) 3P (Not so good) 3TH (Better)
cfoh- AR B%aT | §Yd&U BIdl (Affects) THTG TaT (Not Affected)
(Interference with
telephone lines)
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foreh QS Aa PARM | SIS AfaT HAaRH=
Parameter Overhead Service Connection _
Underground Service
Connection
X TeTH IO il TYTG AT ST (Affects) TYTG ATal (Not Affected)
URUI (Effect of
lightening and
thunderstorm)
GifAh ThI TR&T 3{Ta=Yeh gl (Not required) EESRINEICEIRRE]
(mechanical protection) IR H=d gide
JHITTURIT TREJUT
[EELRESIS!
Bic AHIH (fault YT AU TS (Easy) YT B0
location) (Difficult)

> Sﬁm ETR'\I%'QT TS} TfdT HI Cables Used for Electrical Installation:

I B (service cables) fHal TN (wires) B FAGCH A e IAR-IHLT Hewd HUMC 3T
HRU d eI T@RURE (Utility supply) TafeET fdrar siigdd safdesd tiar SHTordrd. &
ReT, Tayaaan sfor sriesTdr YR exuariat Sre! [ARIdT Yol w1 anTdrd. @ afay
e fhar gt Uqd afreed (important features) faelt simea:

1. HefFef@d (Conductivity):

AN

- I I AYRU: AT HeRAA IR S9acied] $¥dId SO 3o 3afaedhd deiacinge]
(high electrical conductivity) 3{d, SII P dial (copper) fhal AT (aluminium). e
(copper) 3HfI® HTIEM Sl UUT df 3HTAH HET (high cost) 3], TR HHTH TABT (light
weight) 3ATOT T TTIARIR 31, UUT df GHH e SIS U] HiddT THRTd SHTal AR,

2. @éﬁ e (Voltage Rating):

- ool SIAv=T (Voltage Tolerance): 4 Hacd fARRIY Flees eler~g T var st feeig

-~

&l SIdTd, § Saifdgd R o fadie 3. JHH ®lecs A 600V, 1000V fdbar sifeid
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3ard, o @I TRAT (application area) TOT IRETAR=AT UHRIER (Iargond, WS,

3. BT P HUTGSL (Current carrying capacity):

. ﬁﬁﬁlﬁ (Ampere Capacity): I FHaeq I w (PR AT W) RT (rate) &
AT, S T GRIGAUU! d1g BUIRT HHTA DR (safe current) 3. § AT HBR, IYAR
UhIR (insulation type)Gﬂﬁ[ grarexufig dadH (atmospheric tempertaure) JTRIRTAT YchiaR
JTAG 3. HIS HIR] 3= HC (high current) dTg hdld.

4. sfgﬁm (Insulation):

o  IHATTURI JREUT (Damage Protection): TARIARIA YR I JHUH, ARG g
WQT%HWT{H (short circuit protection) TR&UT HRd. HIA TR HIAMT PVC (qfeﬂﬁ:rrcra
FARSS), XLPE (h19-fdids Ticigda), fhar EPR (@RIEH Tifufed I&R) Samd! g=gaifen
AROd AR STATd, S ST (heat), SATATAT (moisture) 30T TS TeTdfaRET (chemical
material) U R,

o ?F\ﬂﬁ'ﬂ:l &I (Insulation Class): 5@@1-‘2I-—|¢1| Udh dIUHIA T (temperature rating) 39, o
HIAdl gl I 3 HHTA dIHM (maximum temperature) aRiddl, S §8Redd IS
(industrial grade) HIRTST 70°C o 90°C fdhar 31w &ﬁw.

5. YTt (Durability):

. ABfIHd éﬂ (Mechanical Strength): ¥ Oied wea fhioed %(j;{-l (physical stress) Hg
FRUGMTS fSeTS Pl ST, S 1Yl (bending), T (friction), fdhal dwalur R dis
QU BT TARUMHS HSdedl HbHdbd SHS (mechanical damage) TRIT TRE&UT e,

. 9G¥ IET (weather resistance): 3MHESISR (outdoor) fhal IEIWNEHS (underground)
TR AU g d hacd GATaRUN GehiHl i GUarTe! fSSS il SIdTd, S &1 fidral
(moisture), Qﬁ foponert (UV radiation), SR ISISEIG (high temperature).

6. AARIPdT (Flexibility):
« 9THUYGTHT &HdT (Bending ability): STQIH AT YRR, TfGT dhacd dafad (flexible) SII0I
ARG 3 YehdTd, faRvd: AT STa-ard ford shaed didhdall Srard fdhal dRaR gadal
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SIIdId. dafdd baed 3HfEdh g HIR Ts (small copper strands) ITUF S dd STdld, S
HIAEHT = THET el Hgaviafere! (Maneuverability- GRICHT) T&H HRTd.

7. ATHR SAIOT =T (Size and Structure)

« GRIR AT (Wire Gauge): T4 PHacy fafdy MHRML Iuds 3RIdTd, o rHI: AR
IR T (American Wire Gauge) fhar Trg faferde (mm?) T Aold Sard. Jicdl b
(BEETUﬂﬁ, 10mm?2, 16mm?) 3= Uik dsdial (power load) dIURHT SITdId.
- RITA-®R (single core) 3MOT AI-BIR (multi core): RFTA-BPR HacH SAWGE TIaR
STAMARFTST (direct power transmission) ATURET STdTd, R Hecl-hR hac 3D DIfRdbcs
BRI (complicated connection) dTURedT STdTd, S ThTd heqHe THIUH m Yald
hdld.

8. sﬁﬂ’_gﬁﬁ Bl U HR&IUT (Protection against electrical fault):
- AFT/ASFET (Earthing / Grounding): Id Fa@He T Wdd AIS AR (ground wire) 3R
Y@d fdhar dad e Abdwa cariarsh (chilling mechanical technology) TN dTOR e

T3S I WU ARl SIS Wehd, ST Saiaedhd ol STed YRET AT dvelt o,

9. HIF®I UTe- (Adherence to standards)

- A dbeea GR&M S0 HTRIGHATTST AP (national) SN SARISI (international) AHHT
(standards) TTeT U SHTTRGh 3, ST BT IEC (SHTRTPIY FeiaICITh el DIHRIM) HID, NEC
(M Safdedhd Ble), fdhar e Fame siragged.

10. T ATFOT SUARICT (Cost and availability):

- A HIR HaI (copper cables) HMHI: &IRI&IﬁTIT{ CERIRE (aluminium cables) HGIT
(costly) ST, TR o TIPS HRILH SRII. ATd RITS! (long transmission of power) fdar
3T IS (large installation) 3 fHHIAARIR U WWUH SfegfAf e aTaR &l
EIGIH
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11. W%%IRTH (Fire resistance):
- TTOR feTT (Fire rating): Idg pacaan W%@W (fire resistance) fhar rim-Rerge (flame

retired) T[0T SRTUATH STaTHT 3R Xdhd, faRNd: HHRMEE (commercial) fdar e
(industrial) SCTCRITAE 3T JR&T HEWYY! a1 3.

3alerul:

o

1) fede R ogd 2 fordt aefauaret siieRes A ue! SMawad SRl &
ARG SaTs BT, 50 Hiex WA T[gid &R,

Figure. 2.24: OYd HIfHT (Pole marking)

11 dhag! fUF 3eier (ReTE AT U8 Ui aiTesd) =41-2=39x3 =117
11 gl A (& TYAR = 3 TAP LI YA MU TS RA=3*2 = 6

HT TIRAHT3Y, 5 WA-aR He-Ulse dIR Hal Sdl. R 40 fdhar 41 Uid A13T, 7 He UiecH
3T 3101 AP dHe-Ulse UleiaR 6 fo¥ UHR Selex Havd .
11 Pogl ¥ fS%h SR He-Ulse A = 6 * 7 = 42 THU LA UDHR [ YA T D

=6+ 42 =48

I TR (Cross arms): T BRI 1Y TR (1.52 HieT x 12.5 I x 12.5 AH) = 31
AN BRI HIG T (2,15 HeX x 12.5 YA x 12.5 TH) UAD AT =T T3] TH = 2
AN BRI pI TR (2.15 Hiex x 12.5 JHT x 12.5 TH) S UAD He-Ulsedial = 14

THUT 1T 3R (2.15 HIER x 12.5 Y x 12.5 JHY) HR = 16 WIS 30 TS Ui Il MY
TYAR = 41

SexHIfSTe RiTd Uid W = 39 x 2 = 78 &R 31 ARl FHUH U3t ¥ 314 diee 301
9 23 94t x 1.6 94,

1.+t SRR | (Knee bracing sets)

. I 39 9
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2. H8deX (conductor):
ACSR H8aX 6/1 x 2.11 fAH:

didt = (3 x 2000) + 5% JRAT 30T G SIS
= (3 x 2000 x 105/100) = 6300 Hicx = 6.3 foort

. @R 8 SWG Gl aTaR SFfTErdt (2 3):
ofell = 2 fobell + 5% TR 3o dcSTa!
= (2 x 2 x 105/100) = 4.2 fouit
. ¥R 8 SWG Gl TRIRAT dui:
Gl IR ao 3farat 100 forenyrd ufd fodt. wuH:
goi = 4.2 fHH x 100 = 420 fre e

3. 3R Head (Miscellaneous):

.« T AT YUl 3TAd (TS GIadTal U, ST Ul 5 T Weadrd! gie):
=1+ (2 x7) = 15 TOACH
e TIARR 7/8 SWG:
Jor = 25 fearim
. 3ff S (ydE naardl ')
G- = 41 A
. SR W [UdD Ui TR Uh):
I = 41 Wed
. 99 IRR (A -FARIfET ST W)
Joi = 60 fpeirg
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Electrical Estimating and Contracting (314325)

> Helad wtde
Table 2.7: HeRGeTd g3
Sr. Description of the material Quantity Unit
No. required
1 PCC poles, 9m long 41 No.
2 ACSR conductor 6/1 x 2.11 mm or equivalent conductor 6.3 km
3 Pin insulators 11 kV along with pins 117 No.
4 11 kV strain disc insulator 48 No.
) Cross arms 1.52m x 12.5cm x 12.5 cm 31 No.
6 Cross arms 2.15 mx 12.5 cm x 12.5 cm 16 No.
7 Top insulator brackets 41 No.
8 Screw type bolts and nuts 23 cm x 1.6 cm 78 No.
9 No. 8 SWG Gl wire for earthing 420 kg
10 Guy sets complete with guy plate and other accessories 15 No.
11 Guy wire 7/8 SWG 25 kg
12 Earthing set 41 set
13 Knee bracing sets 39 set
14 Danger plates 41 No.
15 Barbed wire 60 kg
16 Bolts and nuts of various sizes 60 kg
17 MS flats for clamps 10 Kg
18 Cement and concrete Lumpsum Lumpsum
19 Binding wire, PG clamps etc. Lumpsum Lumpsum
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IHAT UY (Sample Questions):

1. TERE %, 90, THATT gF Oid R, Halge Rad AT Aldhe 33ede, 5A fdhar 15A diae
. Zafaeemd arafT STaUTH SNfYT Afthe STHUTH ©19 3MTg, o TRHTRIT B,
. raf Sraumm eRifauare fafay ugdt Yeftas @, snfor Ty fos .
. PRI SRR GH IaTeR0! Ydias BT,
. I B BT 318 3T 3G S YA HaH < YR Hi.
goifdeahd SiSTTd A i
. R I 3107 § o Udeh e FRifAd Sedme arieT S Sial.
10. TreiTel IR STIUTH BIGT:
(i) U o U RaagR a3,
(i) T W g fiaagR fafa.
11. IR STAUTH 3107 Wfche SAUTH A eid B I,
12. fafegd SioHaiRT fafeg™ STl STazgehar Wy &,
13. SR 3= fee faarR wuy o,
14 TSR ST RIS IS 3=eia=H ArEelid Wb Fi.
15. 3NERGS AT SSIUTS S AT H-a= AT Jer T B
16. MRS FeTaRAIS! 989 T A1,
17. TGS A HAARFIS! HTITDH AR q1e .
18. RASRE@ 3Mfor FHMRISE deaia SIRIRG (JHRS) U4

© ® N O U A W N
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Electrical Estimating and Contracting (314325)

Rﬂﬂﬁaﬁ Rrgror anfeea / g'\‘?l%? (Suggested Books / Study Material):

Sr.
N Author Title Publisher with ISBN Number
0
K.B.Raina, ] ] New Age International Publisher, First,
Electrical Design _
1 S.K.Bhattacha o _ Reprint 2010, ISBN:13: 978-
Estimating and Costing
rya 8122443585
Surjit Singh, ) o )
) Electrical Estimating Dhanpat Rai and Sons, 2014 New
2 Ravi Deep ] )
) and Costing Delhi, ISBN:1234567150995
Singh
A Course in Electrical S.K. Kataria and Sons; New Delhi
3 J.B. Gupta Installation Estimating Reprint Edition, 2013, ISBN: 13: 978-
and Costing 9350142790
SP-30:2023, National )
4 BIS ) Bureau of Indian Standards
Electrical Code, 2023
IS: 732-1989, Code of
5 BIS Practice for Electrical Bureau of Indian Standards
Wiring Installation

aWTE{E (Website):

Sr.No Link / Portal Description

1 https://standardsbis.bsbedge.com/ SP:30 NEC 2023

2 https://www.youtube.com/watch?v=loMXX6xct1g Streetlight wiring

; https://www .electrical4u.com/types-of-electrical-insulator-o Distribution line
verhead-insulator/ materials
https://www.electricaltechnology.org/2013/09/electrical-wiri . .

4 Basics of Electrical
ng.htm .

wiring system
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gfe -3
: o e
Industrial Installations

> fawg A=l (Course Outcome):

> SSRTd Falfdedhd ICIARMT iGN TUR DR,

(Prepare estimate of industrial electrical installation.)
> Hed st (Theory Learning Outcome):

> 3SfTd SAldcdhd SRIAR-IY aINTd YR (Hasl.

(Select wiring types of industrial installations.)

> fade SeRegd SRR SRR WH, IR ST, RiTd s+ AU $lel.
(Draw an installation plan, wiring diagram and single line diagrams for the given
Industrial installation.)

> SSReYd SRl fdcedn aTel faRrd =

(Describe the given considerations of an industrial installations.)
> fadie Seiead SRelde™ uré! TReARH daR &,

(Carry out estimation for the given industrial installation.)

uf=g (Introduction):

2SReTd SAaCIRAA (Industrial Electrician) T3] $8RCA SR o BT THITO HR0T AT
34, SSRTA Saifdedd BIH HRAMI, SSRETT AT Saifdedhad RIEIA (Electrical System)
SRCIA PHRUI, TAUTA RO TN G HRUI IATG] HIH JHIAY 3R, T Salfaedhd RieH, el
(factory) WIIC (plants) 3T ﬁfqﬁlﬁlilﬁ'ﬂ GRIfac e (manufacturing facilities) 3lcaadId.

> E@'ﬂ?{?ﬂ%ﬁmiﬁﬂﬁ% a<a: (Fundamental principles for industrial installation)

ésf&;qm IR (industrial installations) =AT HHd daae (Fundamental principles), sﬁ&aw
A%l Ugd, amg arsfeT (proper grounding), HTSZJ\GQ fe2me (modular design) 3Uférd e
(anticipating hazards), HTHT AT ﬁ?’f\&lﬁ GO, BT ddd JYURTM CRURIIEI G ERTLEIE]
RSl (adherence to local regulations), YT SR faaRId &3 ﬁ?‘f\&lﬁ STIOT Hrdem SRR
G R0, GAY SIHTTH TToT TS BT HATIOT HIHTAT TR0 Hed HIFRTRIET gl WTer

GOl GHIIAY 3T,
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ICEINCRLUIE] 'FIEE'I% 'El,%: (Key points to consider):

1. faqga JRA&M: (Electrical safety):

Safagedd RTHAT (electrical shock) HHIURT ddld HRUARTST A7 ARSFETRE (grounding)
HICHIRYU! [IGTd YRET ATTGRID dedid SIER0T BRI,

2. HU'I@@?%QET-[ (Modular Design):

32t fafcg™ Rifted St Aidt S/t (assembly), SHTA, RUSR (Repair) T7 STEINITA! SGaTdad Ucdh
(Interchangeable Components) dlU= ehd.

3. 3fuféra Ui (anticipating hazards):

3N Ufehdd (Industrial Process) AUl THTeT SIRATH 3@l 301 ATaR IURTASIHT 3RI0).
4. TS (Ergonomics):

dTse (light), ITIHT (temperature), 3TaTSITE! GTdS! (noise level) IR ekl faaR e
SR RTINS AT0T (physical strain) HH! HRUATITST ST ST fSHTET B0,

5. Jdd JYRUIT (Continuous Improvement):

TH! 3Tcicdl UlehaT 3Nes@uarara! T [ HRUTTTST e &F\@TIT?J@W (ongoing process
optimization) UGd ST 3070,

6. GxeATd ?%-'-r (Sustainable Strain):

AT AR HHT HROTAT At 01 UGt fag gafarufia guT@amT (environmental impact)
[EEIRCZUN

7. Fﬁ%’i‘ﬂﬁ"ﬂ? (Load Regulations):

Tefa 9d wife gRE&T (relevant local safety) 3T gafaroig fAow (environmental regulations)
UTeT R,

3.1 TR AU SIIOT Sotf aTuRTaR TUTRA SSRead e lazd aiffevul, Ssiead o
A e sz i we, ssfiad s=erav am= afdre, arafar Rewnst
fas: (Classification of industrial instillations based on fire safety and power consumption,

difference between industrial and non-industrial installations, general characteristics of industrial

installations, selection of wiring system):
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3SfTud S raR=a TTHRT (Classification of industrial instillations ):
SeX! Heid g Ulacfegds ol UIgaRM (production), fafdy a¥q, TRM (Machine), femgd
(Device) 3{TfOT a1 Jate W (repair).

STerMaTs o S8 (Automobile Industries): 2 TITN, 3 TITY, 4 TBIGR dTg 30T TR ¢ I
JcTe ST 3wt (assembling) H0L,

PIal 3@@ fafay usR=ar Ay (motors), "ng\‘:lTﬁﬁﬁ (transformers), JHYMg T (workshop
machines) ERIFEIRISE N ERIG] (Production) 3MTed.

HTal sex! fafdy ThRe WHH TR B,

2SR aiF Juitaed afferd (clssification) oral T 31Tg:

a) BTIR YW (Fire Safety) IifeRUT.

b) TR SHIHERM (Power Consumption) i fRUT,

a) PTAR TR qEffmeor (Fire Safety Classification):

1. @ BIaR & (Low Fire Risk):

Rl1ivens (office), SEIRGRY] (laboratory), WVTGEJ,ET =H (computer rooms) YTHRSH] HHI HH HRMHB
YIFIIE (fire hazards) SCICI BRI,

2. Hisee BIaR s ( Moderate fire risk):

ds gf (wood working), ®TUS (cotton) 31rfor hs R (food processing) ST IRSAT AH
SITIRITHS HIRIHE SR PR,

3. B WRR R (High fire Risk):

HfHDHd Wi (chemical plant), 3TSd RBIIRIS (oil refienaries) IO UlaR Wiicy (power plant)
YRIREAT I HURTHD UG S AR BRI,

4. URSI T BRR NP (Extra High fire Risk):

Thicdh A1 (explosive manufacturing), el 3G (fireworks manufacturing) 3107 8T URR 71
oI aR| (high gas processing) IHREAT 3= RS diig sr%c\llaﬁlld H!.
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b) A arRT Fffeur (Power Consumption Classification):

1. & UTaR UM (Low Power consumption):

NEIE Hrafad (small offices), SIAXd wrard (general stores) 3rfor faredt 's{l:FRT-ﬂ (residential building)
YIIREAT HHI 41 qTURT g FEIR DU,

giaR HHH OE\;J@CL(Power consumption value): 30 frdrae wid.

2. HISYE UTaR HFHE (Medium Power consumption):

frsom Fﬂgﬂ E?REﬁTﬂ (medium size industries,), HARTT fafeg (commercial buildings) 3o
SIUME (hospitals) T ATSC TIAR ATURE FE IR BRI,

giaR HHRM OéJci;_L(Power consumption value): 30 falde d 5 AMdeuen SIRd

3. M UIaR SR (High Power Consumptions) :

TSl SXIS (large industries), 3¢l JeX (data centres) AT Uik Wicy i 81 TUlaR ATOReH

IR B,

giaR HHRM OéJci;_L(Power consumption value): 10 fhdlide U&fT S

4. qagrsmu"ﬁ?mq (Extra High Power Consumptions):
Tl hd ﬁ@ﬁﬂaﬁﬂ Bt (large scale manufacturing facilities),ﬁ?ﬁ[ﬁﬁﬂﬂ Weed (aluminum

smelters) SATOT BT TSN 1R¥d WIRITICT (high-energy research facilities) i TRST 819 UTAR HSHRM

qTIRe SR BT,

giaR HHRM Oélcij\(Power consumption value): 500 CER LIRSS
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> gefeead TfoT A1 Seiead == Hhid WY (Difference between Industrial and

Non-industrial installations):

Table 3.1 $SRT 0T 711 SSRCTA IR AT T

3 | woradilage ssReud geIaz= A SSRead Selax
PHIP
01 | R (location) SeReTd gxcc fdhdl ITIP AHEAT gl
THeIS I T fardl/saraae &=1d (In
(Industrial Estate or MIDC | highly population density
area) residential/commercial area)
02 | fdud (cost) SIRd G|
03 | <R (rate) TRH 316 S R (Time | sTd ¥ (Block Rate) R
of Day)
04 | fdggd qRIsTE] 3 Bl -400 V I 1 -230 V I HTaRT
TRV ( Electric AP 318, 3R
supply needed)

05 |TeReR! Td WeRGR €&, Td GRET WeRER! Taelt grfge
(precaution)

06 | IS (load) S Sfeyd SRd | i1 | @i fobar et
SfET @S (Industrial big | ARSI 3T HARTT HHY
load and lighting load) &FAET &S (Residential and

small commercial low capacity
load for lighting or fans.)

07 | SHIM SfTa=gehdl Gy SRd Eio2pa)

(land requirement)
08 | QMDY (AT SSWIIR TR 3fac 3= PHIUTiTE! aRG (provision)
(Government (Labour acts ) IT&l ¢Rall | I 1@l
control) STal
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> 3‘6"@'&?{ ET\‘ET%QFI%[ ATy ey (General Characteristics of Industrial Buildings):

1. T UR A (High Power Loads):

$Sfegd SEIaRM 3Adbal MTURRT RHRRAC (operation requirement) THTUMAR g
UM, 3% fhdlde (Kw) d Tde (Mw) Tdd=ar Hew@yul Uiar fSHIS (significant power
demands) gldladId.

g IRl (high power) HRTUIT JUI HRUGNIS! AU S0 dle FSXEISIRM (balanced load
distribution) ﬁﬁ'@ﬁ HROGMETST ot ool Rt (three phase system) gR diol ER@T’?[ ST,

2. PIEUTT I Rew (Complex Wiring Systems):

Seiegd gerax qHid arafeT Ried 3ifid HIURT (Complex) 3H SR PR (more current)
SIABUINTS! fS3MeT daedl 3ed. a1 e A S9m=el 9 W (substation) TIHIHY
(transformers), %@Egmu”ﬁa (distribution panel) 3IOr AeR Oi?;\lcl T (@?ﬁ?ﬁ) JHIAY 3.
SeRegd BRIfIAAT <did Hafei (cabling) 30T Heged! (conduit) TIRIAHA 3R o B
SR, XA (chemicals) O Ab P d 3R (mechanical wear) JTHTREHT BHOR (harsh) BUICRYID|
ORI FHT = bl

3. °™ Eﬂ@ﬁ (High Voltage Systems):

$Sfegd TR Aefid Gleesl Tad (voltage level) SR 31 Uehd, S fob HRI: 415 Volt d
11 kv fdhaT AT 3MfYF 3. el (factory), TIaR WIE (power plant) 30T gal S8 IS (heavy
industries) T BT &lecsl RIeH (high voltage system) AT 3Ted ST ARIHRT STIOT SUBRUTTS!
meﬁﬁ (electrical energy) AR dl 3.

4. AW R‘%@ (Safety Standards):

$SeTd IRCIARM Y SR g1 UIaR (high power) ATURE! el R SeRTA SCIciR YR
(safety) T YT ard. O1d fdhe sy (circuit breakers), W@W%@@ (surge protection
device) &ﬁm@? e (overload relay) 3T 314 Wiee UicarM Rien (earth fault protection system)
qREAT &IFCITW TR&IUMHD JUBRUIET (sophisticated protective devices) JHTAY 3R

5. SMTTAR ATfoT Wﬁﬂ%‘q (Automation and Control Systems):

sefcgd gdfdedha R a=um=ar ORI (machinery) 31101 T€aRM @89 (production line)
AT HROTTST SHCTHRA (automation) 3rfor ﬁAF{ BRI (control system) @"j?.’ (integrate)
Hard. rd Hied 3for A== Tt (machine speed) ATTOT prferan (efficiency) fAdfd srugrdt
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yuded Ao civc;\\IcR-Ir (programmable logic controllers-UTderdt), guR CIRER Eb_@ﬂ 3 Ja
SffeTere™ fAfeH (SCADA system) 31101 BRUSH Widdl S (VFD) THIAY 3gd.
SYRAC/3MAYT (Ethernet/IP) STTOT AISENT (Modbus) TREHT 38R Hedd =T (Industrial networks)
R ¥die A Rt 9 Aifvefa sfor Gﬁﬁ[@ﬁm (monitoring and controlling) a9 ohd ST,

6. Qqﬁﬁm U RIE GG (Energy Efficiency and Sustainability):

Gﬂ'sf?[. TR B (operating costs) 3Tfor srog;qﬁfcm $quc (environmental impact.) HH BT
T SIS Tl praed R SHAESIauT (implementation) HId 3fTgd SMTOT WAR U
(solar panel) 31for fd'g exare (wind turbine) HR¥EH] I“Qrglgdcl Q:ITrff“v'ﬁﬁ?[ (renewable energy sources)
T IR I 3R,

JiaR Thaex (power system) g¥¥d HIUGTTS! 30T ATS HAsH e cfadh (load management technique)
T Safacdhd UiaRdl aiuR DA (optimize) HRUATTST SATIOT UTaR A1 (power loss) THT
HIUYIST dTUR ST,

7. W= 3for Aif=refT (Maintenance and Monitoring):

geRegd Safdedhd RIRCH T HIcg3 JTIRRM (continuous operation) YT HRUATTS! Hiey
(motors), EA'IT\‘:lTb"\IJﬁﬁ (transformers), 30T TR Ho gedhiedl duuiNgg Fafid Saua (regular
maintenance) 3{TdRgdh 3.

SSead SelARM ol I&TeWul: (Examples of Industrial Installations):

1. ﬁﬁﬁ'ﬁlfalﬁ'ﬂ Wil (Manufacturing Plants): eﬁzﬁa@a E?Rﬁﬁr (Automobile Industries),
HUHT TR @< (chemical processing plant) %m@ﬁngﬁw (food Processing units).

2. JidR W< (Power Plant): yud (thermal), 6|¢|§\|$c\1|rc?§d> (hydroelectric) 3rfor ﬁ?’{@ﬁ TSI
(renewable energy) UiqR fAfd (power generation) ﬁﬁ?ﬂ.

3. %?ﬁ E?R?ﬂﬁl (Heavy Industries): Ed Hed (steel mills) e FRIEM (cement factory), dT0T
SR (mining operations).

4. AR TIHAY 3ATOT fSFRESIRT V=X (Warehouses and Distribution Centre’s): Wiadedl
(prodcuts) ShHART ATTUITTST 0T fERESRM (distribution) TSt Wddferd RETTAgE (automated
systems) ST RSl Ef:q"t‘ﬂ 3y,
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5. WWW GI'I'I:BTWW'THT (Standard value of voltages and their limits): sﬁ@ﬁ
SelaeaHe, fRerdt TwT (system safety), RAAfQfIET (reliability) 30T SGRTRT (efficiency)
AT HRUTMTST THTfOrd lees Gl (standardized voltage) 3FIRIRUT HRUI (follow) HE@Td 3HTg.
2 Zafacdd HIS (National Electrical code-TAgH! 2023), 3aR I LSS (international
standard), IBEIR! (residential), CICRIED (commercial) 31ifor 3@@31?{ Rty g fafay uer=an
Sl md SCIARINI0! ¥es ®ieed Uraed! Mi3d (standard voltage level) ®Rd. WAl €8S
Fleeol Jed (standard voltage value) 30T Safdedhd SlAR-UHE IR SUMT ATl K &S

I N—— O

gleesl Yoo faeied siigd.

Table 3.2: Standard value of voltages and their limits

ST gieedl o
Fleed el
foeeH=T W R (Type of System) (Standard Voltage)
Voltage Tolerance
V)

FHHI ®leel (MaT/EwA®) Low Voltage 230V (single-phase), +10%
(Residential/Commercial) 400V (three-phase)
HIH ool (38T / UlaR fSREeg= ) 11kV, 22KV, 33KV 5%
Medium Voltage (Industrial/Power Distribution)
819 leesl (YR SRATHRM) High Voltage (Power | 66KV, 110kV, 220kV, +2% to £5%
Transmission) 400kV
SIRd g1 Sglecdl (Extra High Voltage) (Long- 400kV, 765kV +2% or lower
distance Transmission)
fa=IY SlecsT RI%eH (Special Voltage Systems) 12V, 24V, 48V +5%

> aEaiT Readt fAas (Selection of Wiring System) :
Eﬁ'@ﬁ arafT Red (Electrical Wiring system): H&IlUR e a8 (supplier meter board)
Hg gafacdhd ToiAl fSReHRMUTS! fafdel SUHRUI SIS U AR Hedd (wire network),
fafAa 3for YRe&m IUBRUIMGR T/ (lamp), T (fans) STIOT SAR TR SUDHRUTARGAT S
fagqga dier SusUHe arai ey TUH i@ Sild.
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> g YR Fasvard faarR ST SITum=ar gedid! Hifgd! (Factors to be considered in
selecting the type of wiring): faRRIF TeR= Tl Mas Hruarsnel @rdia gewmian f[dar wa

aife.

> RE&T (Safety): SAfGCRICT ATURUMIT kil YU,

> HBHEd U= (Mechanical Protection): g IH T He (workshop) BN (protect) 0!
3T 3Te.

> HATRGSUT (Permanency): AR R gaHH (weather), @ (fumes) 31ifor Gﬁ?ﬂ'{wﬂﬂ%
(dampness) gRumd ghs, 3.

> JfUsR=a (Appearance): IR =i foge arfga.

> feBTSHUUN (Durability): IR ST (durable) 3T,

> Qﬂﬂﬁﬁﬁlﬂ (Accessibility): R R fawdrR (extension), ﬁq&ra (renewal) 3for
3T (alteration) TS AAfdd 3T,

> fad (Cost): Teiad fbua siftie 3rg .

> Q@HTH fhHT (Maintenance Cost): SaHTel fhaa 3ifdies 3r/g 73,

Eﬁﬁﬁ AT Rer UeR (Types of Electrical wiring systems):

®)
Q)
(3)
(¥)
(9)
(&)

gaiie araiT RieH (Cleat wiring system)

el ded I fRied (Wooden batten wiring system)
ATH ! HRIT-HIUT ReH (Wooden Casing-capping system)
et HRITT-H it Red (PVC Casing-capping system)
B hISYC g Red (Surface conduit wiring system)

HIITS R ICD( IR Reeq (Concealed conduit wiring)

(Q Tite I RIeH (Cleat wiring system):
geAd IR (internal wiring) TT RIREH T GTOR T SITUMRAT S acd Ulfdiegd aaRIg s (Ui

JHRIOIA Behass e JaR (BISMISAR) (vulcanized Indian Rubber-VIR) 38d. dbacy
(wall) fha1 HUTE TafeURE AR 6 fonfre Tikia aeficagR (porcelain cleats) Saedl SITAT.
FTcy qIF 37ea] HITTHED §TdedT SIdTd, T 9 (base) 30T gERI U (cap). hacd ATHIGT SUARITS!

X TR T STl 0T TR $HY Saait STd ST AR AYuf Adbe! WHTaR (I erson) ard (wall)
30T FRATRHT (ceiling) Ted R R EIHRUT vt ST, 31Iehd fafaey TR 311fOT ATTaTTed B TG
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YUY ATUReT STUT=T FATCH (cleats) AT BRI SO AT YhRAT 3HTgd. delicy
I TSR 3RATd; T, G SHATIOT ofiF dhaedl Saifequol ST Suarre! U a8, GiF 68 ST o
& 3.

T LA Ua ¥
: 2 \ -y : ! -
LI | ' [ ) ‘
L | 1 (I
[ [ |
=4 = L I =

|
@

-

Figure 3.1(a) &1 J@UNE &ilc Figure 3.1(b) T g Teite

(Two groove cleat) (Three groove cleat)

Figure 3.1(c) TeTl€ GIATNIT (Cleat wiring)

3fSgiced (Advantages):

(i) B Sea I (internal wiring) Tald T (economical) RIETH 318,
(i) Se-d aIfITRl gReTaRE 311 SIHed (dismantle) TG 31101 STdG 3178,
(iii) SIEHed (dismantle) HedTHaR HeRId RHER Bid

(iv) SIRET (testing) SATOT SIATSE (assembly) O HESTTUI del SIS, vl

(v) 3MTITD HRIA BIHTR (skilled labor) HH! ANTATG.
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SH3rsEiceIY (Disdvantages):

(i) YT <ivTell fagd ATgT (Appearance is not so good).

(i) TR Hb B SORIAT (mechanical injury) ITHAR STATd.

(iii) ST (oil) STIOT &R (smoke) ISR SR IHDBRD 3g.
SHIHRA (Applications):

(i) TR HIHMTST (Temporary works).

(2) AP ST de- i fRIeH (Wooden batten wiring system):

U% UHRT arafT St S H1ed (brass concealed) THd THM ScRTAR Sfdcied gohd faquded
(buckle clips) TR TR = did ST0T WY Al el s (smooth wooden batten) dRId difehe fabar
g TR ot STl 0T, AT RReH<HT a1 USRI, faad=a A araeel WY dide! se-av
flhe & SId. & Aol ded TpgR di=ar o e WHTR (rowel plugs) U bl 38, T UHR
RN X SHTIOT Y 3Tg. S RReHAE auRedT SURAT S JH-Id: e gs IR st ST,
ST AT (teak wood) TEUM 3fiaddt SiTd T o fafqy Siaed Iuaisds 311g S4Td 15, 20, 25 30T
40-TH TR ITA 3Ted. T STt e (batten diameter) fpum 13 ot Srq. dedt Fas

Facs TR SIUTRAT AT W&AT (number of wires required) TET T3-Td doelt oIl

Cable
/

a 4 ) ™
() () () (=)
i | );r T T

Clip f

Batten

Figure 3.2 AdHe! s g Red (Wooden batten wiring system)

FSFicoq (Advantages):

(i) e o1 fordsel U w4t BIdl. (Current leakage is very less).
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(ii) gfdg FITsf'CF AT 3G, (Long service life)
(i) E'EIRTSI?[ (durable) RVESIE]] @AT?I (good strength) Gﬂ%‘
(iv) qrafeT Wﬁ?ﬂ dah Eﬁ (Installation time is less)
(v) ol Uh It g Red armg (Wiring system is easy).
SH3sEico (Disdvantages):
(i) ar Wﬁ'ﬂﬂé’ WT@QFT 1 IR Fafyd feqd et (Installation appearance is not good).
(i) d1 IR Rieraed sifafed sad aToRa! ST (Required extra cable).
(i) 91 IR ReHeR gaMHR gRkomd (weather parameter effects) gIdra.
(iv) Bbdhd SO (mechanical injuary) TT YT T 3Tg.
B (Applications):

(i) TTET WicdT 3101 T8 gRiFe (Smil rooms and small homes).
(3) ATH ST FRIT-HIUT ReH (Wooden Casing-capping system):

gl UHRAT TN Reaq e, dioded M diheUrgH (dried teakwood) fdhal GagR ddhs
(cedar timber) ORI SATdTIal STAAIHT BT (Rectangular casing), SATHEN SiaTT dTo[H &I fdbdT

dF g MTHRT o8 TR Bldld. BT Y[R <137 (rectangular type) A18S eI (wide clamp) SATHE

I8 Hite Hedl SId 3Mgd, Tl BRI UK. Siegd U fdhar Iad W= (Rowal plug) A=
fifcfiar BRI =T Fdl MR, HRAT @A T °rded] SANd. (@ ged ST Tl IR
AU Yegd aTaedT SITdId). JegHe "Tdeed a1 aTa™ S UarTa! ST FRifd Sxoamre!, Sordt
T UTAS (rectangular) TR TS SpgR BT aR FAfEd doehl SITd, S iU (capping) TUTATG.
DHIRITTAT (casing) TR HIUTHT $a} THT ST, HRITTAR B U IEId dhedTHed dRR YU e
STATd. iU gTe drdhal g 301 T SMT=sTGATAT SR (covering purposes) ATUR SITd. T,
DRI Jeid 8 Tog TI0T I (thin) ST,
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Capping

-

Casing

—lp

Capping .

Screw

P.VC/V.LR Cale (

Figure 3.3 AT el BIRIT-BH U RIREH (Wooden Casing-capping system)
JfS@ieoyT (Advantages):

(i) HITers IR (Concealed wiring) RIEHT Ja-d & Faid awd AT RieH 38,
(ii) BT HoTgd 31T SieiepTes feHUmRT It RIEH 318 (Robust and long lasting).

(iii) f&WTdea arR (defective wire) IGd HRUI AT 3Tg.

(iv) § TP JHAFIUR (mechanical damage) TRE0T UG Hd.

(v) O (oil), T (steam), &R (smoke) ATTOT TTARITAT (rainwater) GRI&RT T8,

(vi) PRI ATFOT BT T SHTIOT Hacaa gaifacd ladl Uil ATal.

(No risk of electric shock due to use of casing capping wiring)

SH3rggideIv (Disdvantages):

(i) TRTT PRI MaRgHdT 3 HIHIR [ (high labor cost) ST 38,

(ii) TT YHRAT TN ITR Hdd IRBYAR Bl SIS, Khd! 0T WReTHE Hids
(concealed) I3 hd gl (Only applicable for the surface wiring system).

(iii) ST IYAR THUH 813 Tdhdl. (Insulation may get damage due to moisture).
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eftp== (Applications):

(i) Farft SARANTST (Residential buildings).

(i) TGRS ST (Commercial places).

(iii) 3TN Sf@IB =T (Industrial applications).
(iv) IR EE'\I%QFT (Temporary installations).

4) gt FRITT-HIUT Rew (PVC Casing-capping system):

feTaR (timber) UaST A1 YHRAT TANRTHS GG IT aTURET ST, 3MoIhId Aldbe! i Jgaredl
ﬂ?ﬁﬁ BRI HIUT Frafe= (PVC Casing-capping system) 8 UGd 9T AhUT Bid 318, BRI
BRI BT IR Ugdld 3Meded dgad qx YR SR ot arafe ugdiad e
(Remove) o] 3fTed. AR I7 UGdHe, W Sigd U fdhar Jdd wrr=n (dowel pins or
rowel plugs) Taai [HdlaR STl (Rectangular) GiagiRil gT fdhaT HRAT RAIUd ot 3178, AT,
T SRS T °Tded] Sdrd ST T BRI HeR dhedl SITdld. dldhe! BT [Ieg
TR RIS PIUTdg! &8 H (grooves) AT U, A a-- HIGAT S aroR aroRdl
Idrd. Uit HUTer SRR ¥ Safquar awaedl e, BUH Ird HIUT (capping)
goUUl Blad I3, dhd [dhdl HTAAHATAR Gal fihe (fitting) Il ST, Jdhd. oI JATIOT U
g1 qlgidl $a JHM 3HTe. JHRId: aTIRe SR STHR 25 e, 38 et sfor 51 feft sraar.
PRI UehT g T @ial - ST JHETa: 3 Hiex (10 Te) 3 11 At SifoR=e foar afdh
(operational or working) Fﬂé‘cﬁ ﬁﬂﬁ 20 Y 3.
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<+—— Casing

—
P.V.C Capping

P.VC/V.I.R Cable

Capping

o

Casing
Space For
Wires

Figure 3.4 UlegINIT SRIT-S U REH (PVC Casing-capping system)

Fsgicord (Advantages):

(i) | -gyTdtoun (Cost economy).

(i) SXCTARM JAHT (Installation is easy)

(i) Tifaafafere] 39 S HRHRM (Flexibility in customization)
(iv) SATQTAT ATFOT ¢ (moisture and dust) TFATIRLA TiTTel TREUL.
(v) saﬁg\w QT HiehT HH (Less chances of electric shock)

(vi) T~ 13T Tl HTFOT Ygd aRR (neutral wires) YUIC HRUTTT &,
(vii) YRS TRIaa 3for iifthw arafa RIeH (residential and office wiring system) T BV,
SH3rs@icoly (Disadvantages):

(i) foISTa fa®a9 (Physical weakness)

(if) T (Sagging)

(iii) TR b (fire risk).

(iv) Plee MYTATITS! SR 98 AT (require more time for fault finding).
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A B (Applications):

(i) I AT (Residential wiring).

(ii) 3NN AT (Industrial Settings).

(iii) @E argfen (Street lighting).

(iv) ffeq snfor weisfd (Ceiling and sleevings)

(V) o pafeliT SIfOr Aeafh (LAN cabling and networking).

(5) IWHY HI8Ygc arafaT Red (Surface conduit wiring system):

SR T Rfef fdar aid (ceiling or wall) &1 TRBIAR HASIC IRCIA DA STd AT HIede
AT (conduit wiring) FUIdTd. T Yh R IR, TyH Bid i IRy (wall surface) dr
TR X THM SfARTAR el SITdrd. T Aad W (rowal plug) T1 81 Hed fheRT (fix) doel SITard SIfoT
THER T JAdd WHITAT Saddles IR RAIUT Pl STATd. TR, AT dRId HIede (conduit) RATTUT Il

3{Ted. I YhRAT IARTHL AR U] SIS (conduit) IT THR AT STd e

ITIRY=AT WA (wire count) T ST, FTar, IRIRTHE TR SITUMRAT de4e (conduit) T
THR 30T FBIE™ (fittings) SV THM BRI ATURCAT SIS,

Non-metallic Conduit

| (PVC)

| g™ " | Metallic Conduit Wiring (Steel)

Figure 3.5 W DPISYC AR Req (Surface conduit wiring system)
3fSgiceid (Advantages):
(i) P THRhaes G- (Cost effectiveness).

(ii) SXCTCI iU 318 (Easy installation).

Gii) fafay g hURTT IRE&T UG el ST (Provide protection against different elements)
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S3rsEico (Disadvantages):

(i) 9Tl ST AR Aiad vodd EIG| (not match the appearance of the place)

(i) I1d B IR AR SN agS 31 (required sufficient space for wiring)

(iii) SPT=cs IRNAT (concealed wiring) RCH=AT goid f3 arafiT TRy @R wiildd 3Ta.

(iv) fufkaifes <ReT sftr A= smaxa® 3 (required periodic inspections and maintenance)

FeAtp==H (Applications):

(i) BfaeTRI® fSfeET (Historical Buildings).
(ii) IO IRTSN (Temporary residence).
(iii) s fhar TRoHE (Shades or garages).

(6) BfRATS HTsge AT RIEHT (Concealed conduit wiring):

WW@E’ (PVC conduit) WWW (carving grooves) PRIT B B Hal Talt d
3TIOr R AT IR TR bl TR AT YDHReAT RN HiRIe H]c dRT BUrdid. a1 UhRd
IR dTe e faud e, Hacs [k 0T o gleex (lamp holders) f&RIFT (visible) 318,
A d HRIE HAedc AN WUH fia@d S, fidem fid Irsu=ar $Td SRIcedl araieTe
HiIce AR U, $e-d UHRA (Internal wiring) IRARTHE, Fidiar Yeg dGR PHait I,
Td TRy fhe 318 T FeR o WRexA Sdhald 318, Had Sia=M §idd WIed (Junction box spots)
SR Mgdrd, fSYA arafTel dioslt dddl SIS Jhd AT g el OIS, Qhd. WIReD
gIoaTgdl Hede Usw NdiarR Ffyd o Sard. Tl fiex (linter) & R &R @isbie
HRugd], NERT HTede Iqul RifehT aR TR S, TR SHRGAT fidiaR WRex HRuarga,
7 fdTaR & (grooves) el STTATd SATIOT R AT, & (grooves) HH HITSTUC Ut Hfdd dHedl
SITATd. o AR WIRETS (plastic) 3T RfeRT 3for fidiaR wiver uf SreamiaR, e arr=t Aedi—
g1 fihe Baiedl Hedc A dRT UIdedT SIdTd. I YhReAT d-RTHE Hiede T [add e d
BRR (fire), TTofl, SIATET (moisture) 30T SaR g URIRUTTURE WRféd 3. HiRice arafia
Rieryed, 94 Ragars fidiar quiie sufaer Sara St va<r -UsR &4 (flush type switch) 3101
Hidhed I YHReAT AANITHE ATURa ST, AT YHReAT AN TR AT W, SRy, S
301 SR T MY SHR 3T HE Defl S,
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Figure 3.6 HIITS civ§sc AR Red (Concealed conduit wiring system)

Fegicod (Applications):

(i) TR TG TR&UT B (protect against damage)
(ii) QTHdT Uil HH! i (Chances of electric shocks are less)

(i) arafaTer Ry AR (seamless finish) el
(iv) Hi=Tcs TN Heb ST USSR YR (installation appearance is improved due to

concealed wiring).

(v) 3T HIU 318 (Alteration of wiring is easy).

SIg3rsaiceid (Disadvantages):
(i) EE'\I%'SZFH A HIriaae! U, (Installation is complex)

(i) SXCICIRIE HEIT 3178 (Installation is costly)
(i) IR Rerqed ﬁa@ﬂ (access) BT STIOT go¥d (maintenance) P Ho vl 318
(iv) -5 TSI Afcrauen ot aroamRIme! fdhdT 60 fSH Afcaue SRd Tg AT8T (not suitable for

temperature between -5 degree celcius and 60 degree celcius).

FAHeH (Applications):

(i) % CREESIS ﬁw IR ST (Useful for improving the appearance of the installation).
(i) % Wﬁlﬁ, TS ATHE AR ST (Useful in offices and commercial malls).

(iii) RMMEBT (schools), BIUMAY (hospitals) 30T TRBRT SHRTAS (government buildings) e
Saifdee RifRken =t gRam 3nfor fayraredr gATYd Hruamrd! aruRe! Sid.
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3.2 qrafr STy 3T RiTer ot 3nfor 2ft o Medurd) Rivrer dre9 S, S¥eraz=

Wi (Wiring diagram and single line diagram for single phase and three phase motors.

Installation plan):
> Riva et Aied qrafin s/ (Wiring Diagram for single phase motors):

—— Phase and neutral

wires through
condun

Figure 3.7 RiTTa Bof Aledard} arafiT SR (Single phase motor wiring diagram)
> Rive e Hiex Ria dIg- STIUTH (Single line Diagram for single phase motors):

l Supply

Switch

Fuse

M ) Motor

Figure 3.8 RTeT Bhol AlexaTa RITTA @189 STUM (Single phase motor wiring diagram)
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> 3 oot M arafr ST (Wiring Diagram for three phase motors):

o e
fe]
=l 1
o .||
= ~ '“\l
. = =
[~ b w
™~ x
= o
. 3
~ o2
. =
- / - oo o
[o]
D wy
o Ea
[T} - = N
= o &
o i .
=L o
[ '6.:2 =
b = = = [~
i =~ M
O_I ]
<! — = I~ [T}
e a =
> N o
P —
Ny —
™~
-
b
-~
S
-
™
[~ =
= ™~ o
o e =1
B N
o = (3]
SET ™
23

25M

MAIN
BOARD

0.3 METER

METER
BOARD

Figure 3.9 off BT Aedqrd! arafir smaums (Three phase motor wiring diagram)
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> ot e die Riva 19 STIUTH (Single line Diagram for three phase motors):

3-ph, 415V Supply

Energy
Meter

Fuse for protection against —=
Shor-circuits and earth faults

- Main switch or
Circuit breaker
T T T T T T ]
|
|
I
|
I
J

Contactor —s===

DOL Starter

Thermal Cver-load relay —-

. BHP, 415V, 3-ph,
Motor | Induction Motor

Figure 3.10 oft B Hiexd RiTTA 13 S (Three phase motor single line diagram)

> feams sfRrswE e 53‘%31?[ EREGEIE] (Design consideration of Industrial

Installation):

1) TR arafeaT (Power wiring):

JURATRE (Superiority) Tob, S8R¢Td T2 (industrial drive) 3 TSl SSaRIM HIcR 3G
HicH 3 Bl 400 Flee A.C. T R 3HORE BT

AT TG dRId psdc TR Aie 3 g HaRMTa !l WIHRAT ST,
Hicy BIISHGR SHfdad SHTed T 9 Wie / Aed Uy g Uiscd o 31lgd.

YV V V VYV
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> feafm snfor werdfi ﬂ%ﬁ%ﬂ (mechanism) 3for Uicfaee RiRkeH (protective system)
TR I FiTeR 3R d.

2) IR BIR AT @IS (Wiring Lighting load):

> seRme Rd fSurddcy sradrd e fdad offtr = SRR wrdl SR degd
(illumination level) 8T T S{TOT GRRIT THTUITG oTaTeaT Ufdefegcior Aed faat el uifgot.

> Tsffefes fafe@T (administrative buildings) 30T <1 Tefia wrafaame argian ey
(lighting systems) BQIT?T[WT (heating cooling) Rt arfor GRQTW qd 3TRE (sophisticated
table operated) N R RE RG] @WW AP 3.

> =11 9d AT R Uol 230 Volt TH YW SIS 3Te.

3) gevcio A arafen Riffew @reiter WHTOY 3@ (Industrial Wiring System):

> 3-Uhol 4 TR TR T 400 i 3 W, 230 RiTTed el

> TR 3701 Ay A1d o el Ut IR Iwi.

> oI, smaeterd fagfd ﬂ%ﬁ@ﬂ (switching mechanism)

> TIfd (Starting) 3o iefaeT ﬂ%ﬁ@ﬂ (protecting mechanisms) UL ey 3o W@Eﬁ
TR 3Te.

> TidR %Rj?vq:‘«’l:f (power distribution) Ié! §9-9R &R (Bus-bar chamber) 31T Eh_@?{ THA
ST 3Tg.

4) UiaR gfdhe %EITEC-'-[ (Power circuit design) Tt @refta Tﬁ'@?ﬂ fras Fet UT%@[:

<T14c < (Input current of the motor)

Had 0T BTsge o g (Selection of cable and conduit)
RSl ST = fAGE (deciding the rating of fuse)
qeq e M fgs, (deciding the rating of main switch)

>
>
>
>
> 3HR AU S BRe TR A FTeHac dhaedl IS He g HIgd el old, TS
T § W Hie TR fEAES el SiTd. WIET HRe = T A'S HIC x1.5
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3.3 fE3Is FRASITA: Hie? T AN, Had g3l (SIS BV, FASYC °l TIge
fEarss weu, v e fEarss oo, fefegzm a1 onfor A9 w7 vl fEarss w5,
HicH= & %W%—g IO, (Design considerations: Calculation of motor current, deciding the

cable size, deciding the size of conduit, deciding the fuse rating, deciding the distribution board and

main switch /MCB, deciding the starter of motors):

> Hlex deedl é’mgﬁm (Calculation of motor current):

A) BT /AIST &HIT AR WTid UehidTa! araar Siid:
(i) Tlidear U (Agriculture pump)
(i) FN3R f8a (Flour Mills)

(i) ST SSRTTS HTH (Small industrial units) S.

AT SETERU! DeRIAR HRAM Had HRAId:
(i) Ped IR (i) I (jii) THHRA = 8.
a) RiTTe et Aewwat:

I=P/(VxPFxn)

Where, |= Ay B¢ & P= AleI 3¢S UiaR & PF= TidR haeX & n= AleY SIhIRIET &

V= HIcIICE Bleeo]
b) 3ft ST Hex ATSY :

I=P/(V3x VxPFxn)

c)éﬁﬁnﬁ?\ri'\m"r:

I=P/(Vxn)

3alexul 1:
Consider the following motors:

AR A: 3 TS 400 V, 5 HP, ool $8a= Hiex uf ais SRR 0.85 311fdT dfaR tHhaex 0.80
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AR B: 3TST 400 V, 5HP, B 849 Hiex YUl Al SthRIeRig 0.85 31fir UfaR thaex. 0.80
A=A ¢ R %S 230 V, 3/4 HP 38R Hier YUl Al gthRIeRig 0.75 3for dt. gfar thaex 0.70

7 fEIsgR Tidar 31for 3av 3wl sRwde Snfor Suwvul 3=eTa Hae g ™ae-
IRIRAT & ST R A1 ST TR B & (b) THd UdS AMAATST Sfor JurRa
IR TS ATaRIP SRIUIN (i) paed (i) a9 (iii) T3, o I A3 #371 (a) (Prepare

a wiring plan and single line wiring diagrams, showing the arrangements and the equipment’s

which will be installed on the main distribution board and at other places (b) Specify the ratings of

(i) Cables (ii) Switches (iii) H.R.C. fuses required for each of the above machines and the incoming

supply):

Ans: (i) pd s Hie "I A: (F.L current of machine A)
IL= (@ed UTaR) / (V3 x Vi x STHRIIAT x UTaR Thaex)
I, = (5%735.5) / (/3 x 400 x 0.85 x0.80)

IL=78A

HIRTHY WIENT HRE = 2x7.8 =15.6A. U a 3 PISR 7/22 HIR Heacx Ul &1 [ Had Alex A
131 TRl S,

(i) & A e WA B: F.L current of machine B

IL= (@ed UTaR) / (V3 x Vi x STHRIINT x UTaR Thae)
I, = (3x735.5) / (+/3 x 400 x 0.85 x0.80)
I = 4.97A

HIRTHH TR HRE = 2 x 497 = 9.95 AU a 3 BISR 7/22 FIR HeaeR Ut & [ Haa
Hiex B W13} aTuRal Sl

(iii) P& @IS Hee =M C: F.L current of machine C

IL = (@A TiaR) / (V3 x Vi x STHRIERT x TlaR haex)

I. = (0.75x735.5) / (/3 x 400 x 0.75 x0.70)
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IL=456 A

HIRTHA RIET HRE: = 2x4.56A = 9.13 A TUH 3 HISR 7/22, IR Hadex Ut & [ Faa
Hlex C 13T IRl S,

Figure 3.12 JUR Ud® HieAl e EIE] (main board) 3o ﬁAFT EREISIE] (control panel board)
JURMAaR awyT g=ifdd. dHeid UAd Hiek BISa¥H (motor foundation) STa& SHRT A 318
30T IR 1.5 Hiex 3 3118, T e (main switch) BRI T Hie= faar fa=om
SAUIITST ST HR Held Uaaid WIexd g, d 3otk eRifaemsm Yl e efifaast
SiiSdd 3Tg.

1) Main Board A% 3. AW, ’Kaa (1ICTP switch), g d foie Tiad U 3-1d, 4 GRR T4, 60
A, 500 V. fAfEE ST Ta.3R.I WS (HRC Fuse) WTETASHI0 ORI Sadl SIS, [dhdl.

12.0m i
|
2.0m 3.0m ! 4.0m i 3.0m
9% 1
]
3.0m
3.0m —| 1.0m I__
4.0m
M/C A B c

Figure 3.11 & 3RS 3 A9 TS i Eb_@?r CIE] (Arrangement of main board and control board)

2) Sl g diex A T1dt T 3R 9 RIS g 3 4t & Ut 30A, 500 V 4T ATORdT 378,
3) eid RG= HicT B HIdT T 3R A1 Wl 8 3 At ¢t dt 15 A, 500 V =7 GTURE 3T,
4) erd e Hie ¢ I1dt T 3R 4 Wl g 3 It Ul 10 A, 500 V =1 ATURET 3T
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1]
1
[}
¢
H
L]
]
|
L)
1]
H
L]
1
H
.
1
i
H
1
L]
1
1
L]
1
1]
3
1

(]

12m

Figure 3.12 3RS 3HF B9 TS &I'Iﬁ[?:b_gﬁﬂ EIS] (Detail arrangement of main board and control
board)

5) Hiex A 913t Faadl ay (Cable length for motor A)=1.75m +0.25+1.5m +1m, i.e. q%ﬁ&w
HeR 1S T T + ASIUS A WY+ TAY AT G I+ HSTMSHS URH o Held U-d udd ot dvy

+ UI3S gdd f A + Sl U9d T BIse + Ae= deid U4d URA o efifaa we gdfa < a=
=11.75 m OISl WIaT ¢ ¢ TRST U8 & =12.92 say 13 m. (1.75m + 0.25 + 1.5 m +1m, i.e. length

M.B. from floor + length underground + length along wall + length underground up to control panel +

length up to the ground +height of control panel + length from control panel to terminal plate of
motor=11.75 m adding 10 % extra for wastage etc.=12.92 say 13 m)

6) HicY B 9131 Hhad dt aY (Cable length for motor B) =: 1.75+0.25+1+3+0.25+1.5+1=8.75 m.
IS ST ¢ TRic UReT U H&H. =9.625 = say 10 m.

7) HIex C HTS! Had °t &Y (Cable length for motor C) =: 1.75 +0.25 +3+3+0.25+1.5+1=10.75 m

W ¢ T¥e TR U8 H. = 11.82 = say 12m.
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Table 3.3: H¢RTd 9 fedw (R i HeRgq)
Rrtga fsfepm fay gHe | wifedt T giHe DIC
TR W= Rs) | (Unit) | (Cost)
1 SMOATSIUT g 8T T3yt No. 1 1500.00 | Each 1500.00
WS g 0T G feih I8
60 A, 500 V,
2 gYteTdt fad g1 TasRat No 1 1000.00 | Each | 1000.00
WSl g 10T o feich Ig
30 A, 500V,
3 AU fia< 81 Ta 3Rt No 1 700.00 Each 700.00
RIS g 10T G feieh T
15 A, 500 V.
4 SMITSIUT Raa 81 T3t No 1 500.00 | Each 500.00
RIS g 0T G feieh T
10 A, 250 V.
5 3 BIBR 7/22 HIR Hode m 13 60.00 | metre | 780.00
Ut & R o
6 3 B3R 3/22 BIR Hgaex m 10 45.00 | Metre | 450.00
U . Ry b
7 3 BI3R 3/22 BIR HSdeX m 12 30.00 | Metre | 360.00
Ut &Y. R e
8 Saddles 3 B3R 3/22 U . Nos. 5 0.75 Each 3.75
ISEEK
9 Saddles 3 HI3R 3/22 Tt &, Nos. 5 0.75 Each 2.50
ISEEK
10 Saddles 3 B3R 3/22 U . Nos. 5 0.60 Each 3.00
ISEEK
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Rdtga | f$fepwm fay gHe | wifedt e gfe PR
R | |WfafeeRE (Rs) | (Unit) | (Cost)
11 | 3ITet 3+ the Hfed 3maH No 1 8500 | Each 85.00
e SIS 30cm x30cm
12 R 3.4.2 SRAGATIHTO! Nos. 3 500.00 | Each 85.00
3T 3o Y Wfed dheid
UAd 45 cm x 45 cm
13 | ®Id Whd (Coach screws) Nos. 4 0.75 Each 3.00
08 x 04 SWG.
14 Thd (Screw 1.19 x 4 SWG for Nos. 12 0.35 Each 4.20
fixing switches.)
15 & TET (Wooden gutties ) Nos. 4 0.50 Each 2.00
25 x19x5cm
16 | 31 e (Earthing set) Nos 2 1200.00 | Each | 2400.00
17 | 31 IR (Earth wire) m 40 5.00 Metre | 200.00
Cu No. 8
18 | dug, A=, Jaw LS. L.S. 200.00

> Had It YIee SIAUl (Deciding the Cable size):

Had I A (cable size) BRIATATITE! MU THIC HRC (target current) R had HYT SO
glceol At Il 3Tg.

For Example: SR 30T arIAY 150 leeol 3T 30T 319d eRle 30 3¥d d¥ 39Ul 150/30
fSREs B ST MTT Y 3H TaRID ST (target resistance) YARe T o5 d. Had MHR
faE W FeHiaR Saaa 3TR: B BT HURIC, Ve Ffde T AT Fleeol WM.

> HIC BT HUMIEE (Current carrying capacity): HIC BT HURIE &l Haaedl YHT aifed
(thermal heating) R 3{dciq 31Tg.
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> T¢ gfke ¥ oré Hm (Short circuit) 3T ye Saw (thermal damage) Hg- U]
ERRIMIEE NG EEIGEIRKIESIG)

> @@WW AT A @@Tﬂ (load voltge) ﬁﬁ@ﬁﬁ ST,

> gafeeed baawl INg 9153 91 Y& fAURT Wreftd THTO 3iTe:

R« '\rné'sr Q‘ﬁ%ﬂﬂi‘l (Applications)
GEN

01 0.5mm’ | FogTg SRS dTIRTI, 230 V B T 1t Ui fad dbeidt
(Used for service connection, prohibited for230V mains power supply)

02 | 0.75mm?* | FTgt [EHTUN HH! UlaR=HT =T AR JURe™] AT, 230 V
T 9@ 9ot gfasfed & Srard (Used in the wires of some low
power lamps, prohibited for230V mains power supply).

03 1.5mm? | d3e Ulac 3 Safaedd 3M3caed 10 A Tdd aTuRd SITdTd (Light
point and electrical outlets up to 10 amps.)

04 2.5mm? | T Ulsc AT Saifdedhd 3M3caed 16 A Tdd aTURd SIaTd (Light
point and electrical outlets up to 16 amps.)

05 04 mm? | THUT TIIIRURI SR Sfd 25 A TAd (Total absorption up to a
maximum of 25 amps.)

> ao“l'=|:=:1€‘<: Gl '\‘TI%ET Sfau (Deciding the Size of Conduit):

gefegd SwiaeH Al dIesc ot Aeg (Size of Conduit) 3RIAU &1 Safdcdhd [SSMe df TH

3TTS TR TR, WIS ATYedTal § YA B4 drid Pt arafT gl Wiy 3R, gerd
FROINTS! WU 3Tg 311 Saifded RiReH fi@Re e (overheating) fdhar AW 9 &var gul

BRI HTH B, DITSRC o Aed 8l AaR 30T ATHYT STUIRT Hedeydl <8y iU Hidslse

T TR SR HeRAd I1aR e 3.

> ®Isge dl AT5el SRAUARITS! WU 919 WU WIET:

> Heaevdl J=T FAfda s (Determine the Number of Conductors):

3T HTege 3RICIed] ATy o1 TReAT (8 dey) 3], IaIeRuNy, 3-hel ReHred dHid ®Hi 3
Heac (YD Bl 11 Teb), T Jgd S0 UES IR i,
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> U Hedeel BHIY-YaRI=d TRAT Tt VT $HT (Calculate the Cross-sectional Area
of Each Conductor):

Ud® UhRd hedeR (34, did, g 04 U WRIBIEe HIg-Ya=Hd &3 (specified cross-
sectional area) Gﬂil?f, | el heacyAl GIEGT qmun‘”rmfr (conductor's technical specifications)
IO 3.

Jargrom:

. 12 AWG HITR IR 3T hIY-Ta--d TRAT 31.31 mm? 3Tg.
« 10 AWG BIUR IRRT 3ol HIY-TaRHd TRAT 5.26 mm? 3Tg.

>  ®Asge Wid dARIARH (Conduit Fill Calculation):

Y 3afachd B (TTed]) HIedc T SRdId SIRd HRUIAT &Il ANGRI® aw Wifds
Hd. YA Th] HSdedTo! SIKiTd SIRd HRTG 40%, &I HeaeIdTa! 31% 30T i fdar
3HfIP HSIFIS! 53% 3R,

>  ®sge d1 ersy fAasT (Select the Conduit Type):
fafay U BrsEe (Il STATT, MRl dafte) fie siavld g 3med. dissed Helad

3T TS § heaeIdId! Iuds AT SIFIaR SHIde TS,

Example: Deciding conduit size:
e SeRead seiaRH Ad! Wreia URTHexan [daR &edr

Fleeol: 415 V (3-TSl AC)

Hedexd! G-I 3-Whdl, 1 ggd AT 1 TS aRR R, MHATDHS 5 hSdeR 3Hled

Hedex Il AR 10 AWG HITR dRR (W, e 30T AT S0,

HiTelscdl <lgy: EMT @alacdd HeRad afa)
Step-1: TP HSaed PIY AR Qﬁ'CIT (Cross Sectional area of each conductor):

10 AWG BIIR HeacIqTal, hig-JaRHd TRAT 5.26 fHHR2 3118,

HHATDHS 5 hedex (3-Wl, Yd, AIS) HIT:
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Jdd heded UHUT b1 Y- URAT = 5 x 5.26 A} 2
= 26.3 ot 2
Step 2: HISgC WId HAFIARA (Maximum Fill for the Conduit):

SUAC, PITSIScHId! TAs Ul 1-2 HededIal Skt SR 40% cadbar! Afad w3a 3nfor 3 fhar
TUET SR DHSaeH3Y, Biaqdied ThHUT $hig-YaRId &A1 53% V& SR 9rdd.

Step 3: PASYC Ell HI'&‘E{ faast (Choose the Conduit Size):

1. SR SR B1d bRl faTR e BIIsRcdIo! 3axdd aedT Ay Se-d
STHICR o BHIAPH AR BT,

SUAC! Hrege WIa!, TIU WHd K e s se-d SAHCY (THIHAE) IUE dhd:

1,39 EMT: Se-d S-IHICR = 16.8 T,
439 EMT: Sc-d STHICR = 20.0 f&e,

139 EMT: Sc-d SIHICR = 254 fam),

TRAT 3T Feh e Bl aTae Heyc a1 URAT fAfeier WheR (MM?) Al deddale Hdl
A,
Area= m x (d/2)?

Where, d= S¢d SIHICR 3{1F HITSRC
n =3.1416.
For a 34-inch EMT (internal diameter = 20 mm):
Area of ¥-inch EMT =t x (20/2)?
=314.66mm?
Step 4: PASYC Wid Ul (Check the conduit fill):

Wid BURICT of Y4-inch EMT conduit at 53% would be:
HiRgTH hgac Bid for Ya-inch EMT = 314.16x0.53 =166.60mm?
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5 heFed UHUT hIg-HaR-al URAT 26.3 3118, d SRl SR WA 53% Wid H1al
FAH AL ~oRe! Diede AT SR SR Bid T 3.

Step 5: d~a¢SI (Conclusion):

1 ST SR T -34-SAMAT EMT P1edc T 10 AWG JRRA 5 Hreder 3.
> Uﬂﬁiﬁ'ﬂ Sfaoy (Deciding the fuse rating):

T U, SIS 3R 31IT (over heating) 10T SAS (damage) fdbaT ST (fire) T e,
RSl U Ulefaces f&argd (protective device) T BT Hd. AT 9&50 ATHTHYT SITUIRT HC &
Y¢S B AT IR 1! degl TS Al S gl [dbdl b gIdl.

> aﬁwao—rég (Basic Concept):
1. IfET ATURT (Use Rating): TSI 8T Fidbed S fdhal 380N 3R HIRTHH Hic dTg-
oIS} fS TS ha e,
2. Gﬁc—b’? Pie U= (Overcurrent Protection):
WS ST PR YATGTIRET IREUT US| FSgTS daial 31Tg, of Hiee Jed (3al. e

Tfdhcd fdhar slierarey) &I 3T fdhal 9 813 Y.

Example for Understanding:

% Rid gefcad Aide de 30 93:a1 fo1d Saifacs Hiex fe Safdes Tw™ @1 siead! 3.
Hied fafRry uiaR ST 3118 SO ST a1 Hiexra! Wy fSeg HRudw Savgdhdl 3.

1. Step By step Design Process:

Stepl: Hiex Hc 'FITI%'cﬁ T (Know the Motors current draw):

3{TUT 380 Volt (3-Ursl T ReH) aR 5 Tt (31Kl (Horsepower) HICX T SRTeIT JHT],
Oiedd Bd dI8 He MY Hrugridl, g diF- thel Aieurd! Widid I3 aTUs dbvl.

Bd A8 BRC I = ([Cled UlaR) / (V3 x Vi x SHRIURT x UlaR haey)
Where:
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P = Tlcd UlaR S dCH 1 HP = 735.5 W.
V= 0_@@5[ (415 V in this case).

JiaR thaex (Power Factor): A typical value for motors is 0.85.

STRIERT: Assuming 0.85% efficiency

Step 2: W%%Tﬁﬂ%’ (Fuse Rating Selection):

SIS JUI-dlS HYCUEHT TS SR [T STdT STt ATSaTd 3R He (inrush current) T allow
A (A T BId dgT BIC MR Y Jdld JTdl 3R e WUIa).

3aTERUNY, I1 SR AT BT GUITITS! YUI-TAIS HRTHAT 125% ¢ dhaidl TSl g e,

Step 3: TSI PR et (Choose Fuse Type):

Application TR SfacigH, YU T G Hag Ih:

Aedrel ey Sid R, S Eﬁ"ﬁ?ﬂq (without tripping) WTIE3T (startup) XRIT Hiad SR
FC A1 IR g,

Applications TTT BRE TfaeT (fast acting) TS ST SR U fehdh AREUIHT HTTIHdl

3Te.

>  HWd HergaRH (Sample Calculation):
Hiex UiaR (Motor Power) : 5HP =5*735.5W =3677.5W.
Flees (Voltage) 415V (Three-phase).

tITT:|?fI3_<:|ET(Power Factor) . 0.85

S RICRT (Efficiency) : 0.85

ped e D |y = @A UIR) / (V3 x Vi x SRR x TiaR Thaex)
lFLc = (3677.5) / (1.732x415x0.85x0.85)
leic - 7.08 A

fRrcide WIS fay 1.25% of the Full Load Current:
Fuse Rating = 1.25x7.08 A
= 8.85A
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So, we can choose a fuse rated for 9 Amps.

> fefesgz™ a1 anfor 9+ g fha1 McB it |81 SRfAUE (Deciding the Distribution Board

and Main Switch /MCB):

$efgd 3afdeed Skraz o fSgs HaM, 99 T ais fhar Hiex s QRféra omfdr srfem
TR G HROIRITST 3 Hew@qu! STaidl THIART 3MTe. T B! T [SSs-Ta1 HIus<kH

HgarA] Aed:

> Sfead SRETARIA HId! FRd MESATH (General guideline) avdid SrIHIUT HIO:
1) deaqHid U HRM-HT 3T3cYe TraR QMeT.
1 QU = 7355 W
1 diTadl = 746 W
1 KVA = 1000 VA. JHSI
R) TAH AR SRR TRt ee Ude HRAE! 39YE TiaR e,
T=fiHe $79e iR = HRiA $3eye Uia/a=i=d! 3R
3) 1-phaseqmﬂ?ﬁ$ﬂ'iﬂ:@wwfiﬁ%ﬂ.
ESEICH = VICOS¢
V=gge @S =230V
Cos ¢ = Pf. & | =34 HC

> For 3-phase machine, $7Y¢ TiaR = V3 Vy I, cos ¢

V| = 95 ®leesl = 400 V

|L = W% BRC or STYC HIC & Cos ¢p= P. f

4) YA AT AP Had Alsl MO HR MYT. Had o sl fg WIS He
(starting current) 7 FAfEd HRATd S STYC HRc AT S 3.

5) fadiedn haesl 91dt U Ul Salfdgdra alS (Electrical load) QM.
6) AUl a3 AP FGC B WAd HIHAT ATIe H13d B

P =13 VL I_cos @
7) Tquf thedt 13T ARTOR YT haad! A5l (cable size) 30T BR IS (core size) BT,
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8) thaed! gafgeRid) Trdt Ao AeRuerl foRe TR &,
9) AT 30T AR (labor) TTS! ARTUIRT TREHTH TS §1dT
10)mﬂ(estimation)€ﬂawmm.

Example on Distribution Board and Main Switch /MCB:

EX: - i-ice IS dbfere 9 Hidhl e fegims =1 3ol Hrer surd U el = sifor
Teh IR Hihe JH3cale STl e 31for Giove ArHTgH 9udrrat Ugpurd 2iie Jfor sradrddl

fes =, (Design and draw the backlit sun mica sheet for concealed wiring which should contain one

flush switch and one flush socket outlet. Give overall size of sheet and rectangular holes to
accommodate switch and socket.)
Solution:
1. 2 d UHUT WIS (Overall Size of Sheet)
SERH: 300 it x 500 At
2. T R990: Flush Switch
o Eﬂ?{ %nég?: 70 foredt x 70 foredt
o WHC XM= WA (Directly below the flush switch) BTATaR 120 F.
3. TRIRT Fidhe 3fT3ee:
° fﬂ?{ ﬂ'l'sg%?[: 80 &t x 80 faredt
o wgHc: Ue TR e @i, fdhar o O UIU=ar-aR SToel &g e,
4. Jh (et fSE (Backelite Design):
JhH TS Shde XMl HISTaR, Tlue Tl e, of e Irefivea @@ ot fuRerle
T HidhT) AL UG Pl 5S> Yahd fdhdT U =1 AN Tase! Ugdl RITUd &
SURM IR HRUARITST.

> HIeX WIER %EHET-[ Wy (Motor Starter Design Steps):

1. el YR (Type of motor):
Hiex -1 fdhar Rivia-th &I'I% (three-phase or single-phase)
2. @IS (Load):
3{) 3T S TMRIBRM (light load application): S13TTE TR (DOL starter) GTORE.
é)[) %Tﬁ NS Eﬁ%&ﬁ (Heavy load application): TR-Seel (Star-Delta) m fdar
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it TR (soft starter) TR ST,

3. W BT (Starting Current):
SR HIeR XAl 6-8 UC Hd Al PR Sf DHRd. IR HURIET (motor capacity) TR 3facig
SYUIRT BT WIS e (high starting current) FIHTEST (minimize) HRUTTITST TR ATIRET ST,

4. wIf& e (Starting Torque):
gSaTdred 99 Hiesdn el (torque) T 80 3Taxaes 3fTe.

5. TFYERM (Acceleration):

TR BRI TIa! Aexal TRIARH (acceleration) TR0 STARTH 31T,

6. TREIUT (Protection): 3@X@Ieedl (overvoltage) fhaT SNERBITTURIT HICTTAT WIER TR,
SSHRM HITHATS! Y HTg! YbRd WIS 3MTgd.
> ﬂ"&%@?ﬂ TR (Rotor Resistance Starter):
ot ol TSR HIex W3T 81T Tl (high torque) TTOT WY TRITRRM TIRAH 38, o
TIfET PHe HH B AT AR Al (rotor winding) AT Taeufe I™/RET (external
resistance) HaC HE Y Qd\H\ AT (smooth acceleration) Eﬁ%ﬁ%’ Hd.

>  SIRdc A[-dS (Direct On line-S13MTd) WIER:
T Fymga SMIfO1 WA (inexpensive) TTER S AR AT TueaRil STedl. W Radb 38T
TSt (Squirrel cage) ATIT SITd. WIfET BT ICS HE AT 6 to 8 TS 3,

> TR-gee] IR (Star-Delta Starter):
- Thol S SaR HICHT3! T T WK, § LI Hee HH! HRUTMNI! Seelar Rad
HROATGH! WR BIBIRIAAE TR ST Hride Hd.

> Iite W (Soft Starter):

ol R HH HE geBgd AICd! 7Tl dledd. Ale & HRUINITS! ST Yiafquarma
T HICXdl XWIex dIiRUl A< 315, Aiexa] AOAumaTel o 3=1 UHR 3RS ahdl Ulige!
o TR e Sitke H= aval.
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Different types of starters used for various HP rating motor.

i) Upto5HP --mmmmmmmmmmeeeee
ii) 5HP to 15 HP---------------
iii) Above 15 HP ------mmnmmmmmeee

iv) Slipring 1. M.

DOL starter STRGT 3T9-ATS (S13iTd) TR

Star/Delta starter T€R-SecT TR

Auto transformer starter 3{Tcl TAHIHR TR

Rotor resistance starter &3 m TR

> Wiring diagram of induction motor connected to three phase supply through

Star/ Delta starter:

RYB 3PHASE AC POWER SUPPLY

C1- Maincontactor

MCB C2-Star contactor
C3- Delta contactor
OVERLOAD RELAY M-Motor
R1 |Yl | Bl
C1 3 C2
Ul| vi| Wil V2| W2| U2

Figure 3.11 IR ST 3 SSRMA iR wiring diagram of induction motor
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3.4 {513 Safdedd seraRM W@ 3foT Tieer uu, wsR fira snfor wiia ssfeaa
WWWW- W?ﬂ?ﬁﬂ?ﬁg 30 BEIU&T B, (Design electrical installation

scheme and preparation of estimate of agricultural pump, flourmill and small industrial unit having

total aggregate three -phase load less than 30 kW.)
> fesImsA safaced s=eraRM Wi+ R Tider uT:
3-lrol Tfidhear UT 91 fodR Sed]. GUd 3-ThS Saifdgd Wi SHaad 3.

> galde® AW (3-Wo):
3-hl Zalfded TWIRT ("HRI: 415 Volt, 50 Hertz) SRR O [SRESIRM Ul Sheddr 3ie.
3- gaifacd T A fSReeRM UAaded Uast xal ford Aidey fHafd sl S

> Wfe 9H: (Circuit Breaker)
an (over current) fdbdT i {-Ilr&I(’JC\{-I URT (short circuit) TR&TUT DU UAeTHE qeq
Tidhe S (T favar e Seid el 3iTe.

> Pledex / TSR ST Gﬁﬁi?ﬁ?; TR (Contactor / Starter and Overload Protection):

P deITE (Contractor) HIER W U Hiex A HRUaMIS! arRar odl. 8 fe@sy U wrid
HROTTY fohar Red W HRUGRT ST <.

Picdeids gfcdcs iears Ra 3 St Hledl Hec e (rated current) U&T SIRA TN
TICaRM . 3@ BITeT (overheating) TRIT TREUT <.

> Weld g (T e f&a):
wIE gcur HIOT TWIT Feur (start and stop button) Uy Saes fdhar fAg=01 daawed (control panel)
TRIRR fEHTo RATUT Pl 3MMEd. TIE FeU SHTURE He- UY dTe HRUANIS! PHicdeal UlaR ad,

TR 1T 901 UT YiSiauariTa! hicdedl of-Tol 5ol (de-energizes ) B,

> UY Hiex araiaT (Pump Motor Wiring):
o -Thsl T 1T o+ IR (3R, 1, &) PicdegR YURN SISedT 3Hled.cd dRR (neutral wire)
SHId PHae Bald 3HTE (TIID AN, DHeld Hidbed fhal AR =R (certain sensor) TREAT
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> Y feret Afbe sr (Earth Leakage Circuit Breaker-é@?ﬁﬁ):
WWWWW (ELCB) 3T ddl 3Tg. § fadbsl e (Leakge Current)
YA Pled AT Al fShae HRd. Aide JR&rdar gHTEd Hxd.

> 3iftf Rew (Earthing System):
Riaaardt arg i1 Hor Agwayul o1fe. hiee TR STEdId Salded e FGUATITO!
HieR T 3R U AT &R Shsd 3ed.

> TP A B AT 30 FeUeT HUt saaed W R (floor mill) Safdeda sweraz=
W %ETI'E'FT DT (Design Electrical Installation plan for floor mill upto 30 kV):

Stepwise Procedure:

1. WW (Electric Supply):
a. c_{ﬁéﬁl 3for fiper=t: (Voltage and Frequency)
UiaR I 9 o ot fRdi| (three-phase system) 3 d 30T Flees 380 Volt fdhar 415
Volt (RSH &R 3/adq) 3RId, 50 geared The—4! I8.
b. cd TS (Total load):
THUT A8 30 KVA (30,000 VA) U&T B WIS dd e, THST ReTurdl WRRT i
JTALIH AT AR 30 KVA 38,
c. mﬁﬁﬁﬁw : (Transformer Rating)
SR Flecoldl TU 13 BRI (step down ) A (3G1. 11 Bog! fhdl 33 theg! UREH), TS
AIS BIATEUIRITA] CIAthIHR TS5 ol M BRI, T, SR Wi ¢ SHaadh Glecslor SUdsy
3T (341 415 V), TR TAHIHR HTTGH 3R Ahd ATgl.

2. ﬁ?%@ﬁa}l’ﬁﬁ:‘f (THSTaT) (Main Distribution Board):
o fedioqRM die (EHele) wiieR fira adia fafay wrmd die fefesgzm wrét aF fedie=™

&S (central hub) T8U[H HTH HRd.

> B s8s U sz 918 (wudidt=n omd ge®):
A fFa/8HR (Main switch / breaker): ReHa sfi@Rars fdhar 2¢ AlbeURA A& STARITS!
30 PRI ot TR SHfAH T Jum= off TU Aidhe s
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UTaR HIeT (Power Meter): TiaR HhelHR AlfNe} HRUGNTS! T haail HIeR,

'\‘lﬁﬁ%ﬂ‘x’ﬂ%ﬁ@ Surge Protection Device (SPD): sa@wﬂ oy far P IEENEIRSG
(electrical surges or spikes). TR&UT PIOGETS.

Main Earth Bus bar: Riea=a1 arvg ar3fETamst.

3. Hiex fa=rur 3Mfor WIE&UT: (Motor Control and Protection): 1o TRUGHS (floor mills)
TrHT=e: fafay Hrafardt Thifeies Aied (multiple motors) 3RIATd (34T, RIS (griding), G
(sifting) TI-afI).

Hiex ¥fET (Motor Rating): & Aled THR AT o Arafqum=ar A== (drive) 3MYR ¥C Hal
ST (341 G0, ITq0l 3.). TSI AcY 30 hagUET HH! UHUl Aleug f[adRd Pl S,

HIeX TREUT: (Motor Protection): Ud® HIeITo !, WU Tds TREUT qTORT

3NgRars A (Overload Relay): AleR @RATSURLT TREUT HRUIMA!,

Pleae (Contactor): e TRy Rde EF@W]B‘)[

gfhe e (@uidh): UdS Aedl Ui AfHTURI (short circuit) TRET 01,

WR-SeeT fHhar STeNud W (Star delta / DOL Starter): AeR TTgo 30T WIFET BT (starting
current ) TR I

4. 99 f&sg=M 9IS (@S E): Sub-Distribution Board
TSN Shedd Wd fER ISR |18 (Small distribution board) Ui fiRuftea fafdry yrma dw
fIRId Ta. TS I fSKSgRA S (sub distribution board) AT, e IO HrgaR 3. TR

fafRry de g,

5. ATSfAT 3fE Sfffasrerd) uTar (Lighting and Auxiliary Power):

FI'I%'E"T GIEEIRIE K| (calculation of lighting load):

3?:@%1'521:[ ded (illumination level) fAfg FRogel Shed S SffmeAd (workspace and
operational requirements.) 3TARADB I EERTR

STTRIeRT Ul (Auxillary Power): m UAd (control panel), ET\‘E'Q%QFT (instrumentation) fobar
ti@(fans)wm]—cﬁ WWWW
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6. TR&IT STfOT fG=AUT: (Protection and Control):

gfe a5 (Eriidie): sheraisy fdhar 2ié afhcaurgd 9d afdes TRefmr &,
IRTSY3ra Hee fFA18H (Residual Current Device) (ARETSY): fards die 311Ul gaifdesd e
TR SR&T0T U,

ol UIEaRM (Surge Protection): [Iggd ol TR Hae-=iTd SUBRUTY TREUT HRUTTS!

(sensitive equipment)

7. 3iffr nfor ySfEm (Earthing and Grounding):

ST RIEH (Earthing System): RIS ARG ST HRO IWEH 3R, FXIARAT T
Headl HRTRT SSad! HIOR AT Tea-zss M- (copper or galvanized iron) a{%f‘s'@ra%j—é ey
CIENE

3 SR (Earth Bus bar): T4 3 Giecy H-dc HRUIAMNTS!], T4 [dggd SUHU! A8 3ATed
BICIRGIEIET

8. ArafAT STfor HaferT (Wiring and Cabling):

Fad H'IE'%FT (Cable sizing): UpTUI JIHE HETUIGR 3TeTRd dhaed HasT. 30 W 3fefd
RIRCHTS!, 3R THO P dhad AT ST T Afbedra! AR 45-55 Amp 3R

&I PR (Cable type): SSRCTAA TIRTRHT AT FifAd TAREUIRTS! (mechanical protection)
TS HIR (armored cables) ATORT.

9. 3fTeiH= 3for m Rren (q'!ﬁ'!ﬂ): Automation and Control Systems (Optional):

IS difore @?ﬂ' (programmable logic controllers-ﬁ@'\‘ﬂ): e Sifoeeg=an (mill
operations) agdferd ATt (3. UNquar 71clt, argar fdar @ifé fafAd ®xul- (controlling

the grinding speed, temperature, or loading).

TR 3for G\Ilﬂii[l!?\‘f: (Sensors and Actuators): JICHRHAR &IGFIQH IR, d9HH fdhdl Tl TR

(flow sensors) TRISAT YR T dTUR bl SIS, Ubll.

10. @d 3fGIST: (Cost Estimation):
Hefega fHua: Material Cost: B, UAd, SHR AT AT fhaward! (lighting fixtures) fhra
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AT D,
AR BIvC: S 30T HTATGd T T! Wd (installation and commissioning efforts)
3T B AT: TR TAGTST 5-10% SIS, (unforeseen expenses)

Floor Mill Design Numericals:

3al: Uis fIRUge Wrefle Iuaul 3l
PIESH £ 10 TIUT (7.5 KW)
DR £ 5 TEU (3.7 KW)

ISR L (7.5 KW)

asfiirdas @ Kw)

FTeHIc: Hdc Had AlS, S Demand, A T, SFABIHR T TN AT ReH type
[BIESEZU
Ans: 1WW@3WW
THU Hae bl drs; TP AIS = 7.5 + 3.0 + 5.6 + 2
= 18.8 fobelide

2. Demand Calculation:

fafderd e TR BT (0.8) SRl SR HRTUT( Maximum Demand) = 18.8 x 0.8
= 5.04 fpefide
JyifRTHC Hic BiX 3t b Rifeew:
| = (THOT e/ (V3 x Vi x P.F)
= (5.04) / (1.732 x 415 x 0.85)
= (15.04) / (610.963)

= 1504 / (610.963)
=8.24 A

. P IBR: =15x824

=12.36 A
4. 3iffr fEgms: vfdeRE 2 Sifdf 3aacis IRy <1 SiigH &
5. SFABTHY TPHIR: = SR SIRd AT YRE&T TTH

=5.04 x 1.25

= 6.3 PRI, T 20 g T CFIHIER AR,
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> Solved Numericals:

EX-01: 3 HP 3107 5 HP =T 2 HicH=aT 38fead geiaeH urat 14 g, Hier g, fexiegmH
IS ST0T dhaard T FfEd .

(Decide the rating of main switch, Motor switch, distribution board and cable for a industrial installation
of having 2 motors of 3 HP and 5 HP)

Solution:

Assumptions:

1. SRIURT (7)=0.85
2. Fleed (V)=415 V
3, UiaR e (p.f.) = COS$=0.85

A) 5 HP 3 el §8aRIM HIex Y17 (Rating for 5 HP, 3-Ph 1.M.):

dlcd UlaR (Total power) = HP eI x 7355
=5x735.5
=3677.5watt

gYC HC (I = (@led UlaR) / (V3 x Vi x SIHRIGRT x UlaR haex)
= (3677.5) / (V'3 x 415 x0.85 x0.85)
=7.08A

Tl Hie (Starting Current) = 1.5 x 7.08A=10.62 A

So, Use the 4 mm?, 4 core copper cable of 500V, 50Hz with ICTP switch or MCB of 16 A, 690 V/ 450
\%

B) 3 HP 3 Tl S8aRIH HIeR Y17 (Rating for 3 HP, 3-Ph 1.M.):

alcd UlaR (Total power) = HP XelT x 7355
=3x7355
=2206.3watt

$YC P (Iy, = @A UIaR) / (V3 x Vi x SRR x UiaR thaex)
= (2206.3) / (v/3 x 415 x0.85 x0.85)
= 4.25A
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TN e (Starting Current) = 1.5 x 4.25A=6.375A

So, Use the 2.5 mm?, 4 core copper cable of 500V, 50Hz with ICTP switch or MCB of 16A, 690V/
450V.

C) 4 HP 3 el 8GRI HIEx ¥aITT (Rating for 4 HP, 3-Ph 1.M.):
aled UlaR (Total power) = HP X&IT x 7355

=4x7355
=2942 watt

$YC IRC (I = @A UIaR) / (V3 x Vi x STHRIURT x TiaR thaex)
= (2942) / (V3 x 415 x0.85 x0.85)
=5.66 A

TSN BIC (Starting Current) = 1.5 x 5.66A=8.49A

So, Use the 2.5 mm?, 4 core copper cable of 500V, 50Hz with ICTP switch or MCB of 16A, 690V/
450V

3
-+ >
0.5
L e
i I_I——_LJ ]
MB
5B
2
L 4 _I_H‘_p- ﬁ
Motor
)
-+ -
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Sr.No. Material Quantity
1 16 A 99 SR {9y =g i (bus bar with natural link) 01
2 3 ph,4 wire,415V,30-60 A A.C. J&IlJ Q:ITrﬁIﬂET (supply 01

energy meter)
3 ARy &t/ 3 R & O (MCB/ICTP-450v-16A) 02
4 Amm>2BHI3R BIU( 4mm?, 4core copper) 9m
5 159 Ut &gt I $hga< (1 inch PVC conduct) 9m
6 3 3l Td WIR (DOL Starter ) 01
7 1 inch saddle 30
8 8 TY & Iof 31T amR (8 SWG earthing wire) 20m
9 3T WS (Earthing Sundry) Lumpsump
10 31T e diee (Earthing Nut Board) 02
11 60cm*60cm*6.66mm HIAR 3T we (copper earthing plate) 01
12 R.Y.B. 3fSdHTH @9 (Indication Lamp) 3
13 Thd 59 A=Y (Screw 1 inch length) 10
14 ¥hd 3 39 A=Y Screw 3 inch length 10
15 SR |16 (Junction box) 4
16 T4 f&ga 915 (Main switch board) 1
17 4+6 T Rigg 91 fay dn@*l (main switch board with cutting) 1
18 10*12 B % 1S fay HIS=T (main switch board with 1

cutting)

EX-02: 3NN gt feaime safdeead SeraRM WhIH (33T ST arafea Srum) 50 fdhdide
AolraRid e st e g 3iTg. 3aRgd AHUN! dral gutd ddR ®0? (Design electrical

installation scheme (Layout and wiring diagram) of industrial unit having three phase load of 50 KW floor

mill. Also prepare the list of materials required)?
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Ans: Layout

25m

A MSL | ul

50 kW I

3.0m EM

DB

—- 50m -
Wiring Diagram:
Earthing greeae
T
Energy RN .\
rmelar l,II -
Earthing Slarter
Fram ::r' i :
pole R Mator switch
= Main ewitch

Tarminal :

—

Fodindelion —;-
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Schedule of Material:

Sr. No. Material Quantity
01 | 120 A S9 SR fdy Jgd feidh (bus bar with natural link) 01
02 3 Tpo] TSIl HICX (3 phase Energy Meter) 01
03 32mm Ut &t R &1 BT$e 32mm PVC Conduit 1.5 mm thickness 20 pipes
04 T4 f&ga 915 (Main switch board) 1
05 | 3mg AU (ICTP (415V/120A)) 1
06 | ¥R Seel WICR (Star Delta Starter) 1
07 Saddles 1 box
08 | dt =t 2T (PVC tape) 1
09 | Thd 3 59 (Screw 3 inch) 30

EX-03: $8X%Id 25 HP 3-ThS $8H Y Hler Faifdgdhd SR I1fS Tact f&3mg wiv 3Mfor
AP AT T TTe! TR HRA? (In an industry having 25 HP, 3 phase induction motor. Prepare
electrical installation LT design scheme and list of quantity of material required?)

Answer:

Assumptions:

1. S RIURT (7)=0.85
2. FIeed (v)=415 V

3. UlaR e (p.f.) = COS$=0.85

A) 25 HP 3 Tl S8aRIH HIex Y17 (Rating for 25 HP, 3-Ph 1.M.):

dlcd UlaR (Total power) = HP eI x 7355
= 25x 7355
= 18387.5watt
$1GC DT (I = (@led UTaR) / (V3 x Vi x SRR x UiaR thaeR)

= (18387.5) / (v/3 x 415 x0.85 x0.85)
=35A

T BIC (Starting Current) = 1.5 x 35 A= 52.5A

So Use, the 16 mm?, 4 core copper cable of 500V, 50Hz with ICTP switch.
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Electrical Estimating and Contracting (314325)

—ll

— $HN e DN
e ] - _h_l__{ Starter
4 Main switeh
J
Schedule of Material:
Sr. No. Material Quantity
01 | 120 A S9 SR fdy Jgd feidh (bus bar with natural link) 01
02 3 Tpo] TSIl HICX (3 phase Energy Meter) 01
03 | 32mm Ul &t R &9 S8 32mm PVC Conduit 1.5 mm 20 pipes
thickness
04 79 Rag 918 (Main switch board) 1
05 | 3 Ry AUt (1ICTP-(415V/120A)) 1
06 | TR Seel WK (Star Delta Starter) 1
07 Saddles 1 box
08 | &I 2T (PVC tape) 1
09 | ®hd 3 39 (Screw 3 inch) 30
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EX-04: &Wﬂﬂﬂ N dreurast mefaed fe\lsgﬂ ddIR hR0? (Prepare the schedule of material

for industrial load as per figure?)

Ans:
—-1.0m|— ~‘1.0m-—

20m
5 HP 2 HP
6.0m
8.0m
Assumptions:
1. SRR (n)=0.85
2. @Ieed (V)=415V
3. U@ BdeR (p.f) = COS$=0.85
A) 5 HP 3 Tl $SaRIH Hiex Y17 (Rating for 5 HP, 3-Ph I.M.):
alcd TIaR (Total power) = HP Y¢iT x 735.5
=5 x 735.5
=3677.5waltt
gYC BT (I = @A UIR) / (V3 x Vi x SRR x TR haex)

= (3677.5) / (V'3 x 415 x0.85 x0.85)

=7.08A

T wie (Starting Current) = 1.5 x 7.08 A= 10.62A

So Use, the 4 mm?, 4 core copper cable of 500V, 50Hz with ICTP switch or MCB of 16A, 690V/ 450V.
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B) 2 HP 3 %ol SSaRI HIeX Y1 (Rating for 2 HP, 3-Ph I.M.):

alcd UlaR (Total power)

gYC BT (Iy

= HP 21T x 735.5

=2 x735.5
=1471watt

= @A UIR) / (V3 x Vi x SRR x TR haex)

= (1471) / (/3 x 415 x0.85 x0.85)

=2.83A

TN e (Starting Current) = 1.5 x 2.83A= 4.245A

Schedule of Material:

Electrical Estimating and Contracting (314325)

Sr.No. Material Quantity

1 60A 500V & SR fdy =g e (60A ,500V bus bar with 01
natural link)

2 3mg {4 & Y (ICTP 35A ,500v motor Switch 5HP) 01

3 3 R & Ut (1ICTP 16A ,500v motor Switch 2HP) 01

4 3DISR HIR Hadex U & R had 2 HP (3core copper 6m
conductor PVC cable 2HP Motor.)

5 3PHISR HITR Hedex U Gl R Had 5 HP 3core copper 7m
conductor PVC cable 5HP Motor.

6 31T Te (Earthing set) 1

7 1 inch saddle 30

8 Cu no.8 31T arR (earthing wire) 20m

9 Earthing Sundry Lumpsump

10 30cm*30cm HIMR 31T @ie (copper earthing plate) 01

11 R.Y.B. 3fS$h¥H W (Indication Lamp) 3

12 T Rag S8 (Main switch board) 1

13 TIfaRIed OTs Y (Flexible pipe Of 50mm) im
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AT (EXERCISE):

1. IR YR HasdHT f[aaRTd Yuarl gcdh 9rM?

(State the factors to be considered in selecting the type of wiring)?

2. 9T STIUT 0T 9 B, 415 V, 5 TIUT, SSaRM TR SR RiTTel 18 3l Hler
(Draw wiring diagram and single line diagram of three phase, 415V, 5 HP, Induction motor installation.)?
3. T} 31107 5 TIU 2 HieR SRIURAT S SxeraeH el §& R, Aex g, faaRu ais
3107 Sheerel T Ffgd e

(Decide the rating of main switch, Motor switch, distribution board and cable for a industrial installation
of having 2 motos of 3 HP and 5 HP)

4. Figure. 2 A GRIMACITIUR $8RETT IRCIARMNTST HER 3R g TR BRI

(Prepare the schedule of material for industrial installation as shown in Fig. No.2)

3.0m

20m

T e e o - - f——

S

8.0 m

Fig. No. 2

5. 8cad gelaxM At SR HTS== |

(State the design considerations in case of industrial installation)

6. SSfcTd dis 0T A4 SSfeyud i TiATdd aIF B gl

(Write two differences between non-industrial and industrial load?)

7301 Bl TSRM AR TR Seel WX W & Hide bl g IR AR SIUTH HleT T
AT BR?

(Draw and label wiring diagram for 3-phase induction motor connected to supply with star-delta starter)

8.3 gl fegmg gafdcwrd SeIaRA WIF (A33T 30T I SrRm) 50 fedide
HoleTadid firerd fiF el oS 3ffe. SMaxges HeRad <t ardt Suid TaR 12

(Design electrical installation scheme (Layout and wiring diagram) of industrial unit having three phase

load of 50 KW floor mill. Also prepare the list of materials required)

937 SSKIN Y HP 3 Thol SSHIH Hicx TS Faifdgdhd Il Tdc! eSS Wi T a=ddh
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aeRgd =t ardt AR R (In an industry having 3 phase 25 HP induction motor. Prepare electrical
installation LT design scheme and list of quantity of material required
Assuming = 0.85 and V = 415V. p.f.= cos @ = 0.85)?

10 A3 WA Hasa! ey WY FR1. Star delta TR ATST AR ST HIeT?
(Explain criteria for selection of starter for motor. Draw wiring diagram for (A)/ A )?

11. 39 SIS 15 HP 3 ol SSHIA Al IS Safdehd FiaRH Tac! femga wi onftr
AP ARl AT TR HRI? (In a workshop, one 15 HP 400 Volts, three phase 50 Hz motor is

to be installed. Prepare the estimate of quantity of material required and its cost with a layout of the wiring.
The plan of the workshop is shown in Figure No. 2)

—z,oﬁ—l I

Main Board

Maotor Foundation

12,31 SRTae-He e &g, Stelt oNfoT draer T & 3Rfad S o WP HI?
Explain how rating of main switch, DB and cable is decided in industrial installation?

13. 13T 3 T, 440 T, 50 BT, 7 TaU! SSHRM HICX S HRUGMTS! qURNAIR ©H TR BRI
IR =TT SMBR 12 BE * 15 BT ARG 3T 30T ST Wi T TR STt Bral?

(Prepare detail estimation to install 3 phase, 440 V, 50Hz, 7HP Induction motor for a crusher. The size of

crushing room is 12 feet * 15 feet assume the necessary and sufficient data. Draw installation plan and

wiring diagram?)
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Electrical Estimating and Contracting (314325)

Motor Foundation

14.Fleeo WRIAR Haad JIffmRor T2 (State the classification of cable on voltage level?)

15. WR/SeEl WIEXGR i WA JRIGARN Sleaed S8a-M Hiekd SSaRM Hiex araidT
SUTHYTS! e Haetd ey Wy &

(Explain the criteria for selection of starter for induction motor Draw wiring diagram of I nduction motor

connected to three phase supply through star/Delta starter).

REFERENCES:
Sr. Author Title Publisher with ISBN Number
No.
1 | K.B.Raina, Electrical Design Estimating | New Age International Publisher,

S.K.Bhattacharya

and Costing

First, Reprint 2010, ISBN:13: 978-
8122443585

2 | Surjit Singh, Ravi

Electrical Estimating and

Dhanpat Rai and Sons, 2014 New

Deep Singh Costing Delhi, ISBN:1234567150995
A Course in Electrical S.K. Kataria and Sons; New Delhi
3 | J.B. Gupta Installation Estimating and Reprint Edition, 2013, ISBN: 13: 978-

Costing

9350142790

LEARNING WEBSITES & PORTALS:

Sr. No Link / Portal Description
1 https://standardsbis.bsbedge.com/ SP:30 NEC 2023
2 https://gem.gov.in/ GeM portal for procurement.
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gfHe - ¥
gfRre argfe g=ela==
Public Lighting Installation
> fawg fAreoeit (Course Outcome):
CO4 - UfstTeh ATt TR YREHT TIR DRI
> Yo ARt (Theory Learning Outcome):
> Ul AfeT e laRmamRn Heftd faeien siéta aul &,
(Describe given terms related to public lighting installation).
> I dsc SUauarTe! avd e fHasT.
(Select proper materials for streetlights installation.)
> B-ARC ARSI SREIAR-HTa! Ay wifged Fas,
(Select proper materials for High-mast lighting installation)
> I e ST gT9-ARE AR TREHT TR H.
(Carry out estimation of streetlights and High-mast lighting).

ufag (Introduction):

3ATHTSIR FWIAH (outdoor installation) =T HeoH o g gaTaRuitg gffRyc—T THR SIoarean
oA afkreayul SRydTd. araafdlkad, SM&HesIeR SRR (outdoor installation) faggd IS
o1 ARy Il aTRe! Sid, S &1 gfsddd arsied (Public lighting) fdhaT gdt AR
TG ANITS (SETERUMY, T WIUTAE (open cast mines)). STRTHUTEAT STEdId, AT WASHE B
ZISI3R FCIAIRIUET (indoor installation) 3TYH HAI0T 3, ATHeS AT Xd-d (AR SraidT [daR
HRIGT AL

Flol 3MHCSISR ST (outdoor installation) 3ICTDBIAT HIAGETTTET SHRE! SIdTd, SHi-dR
T Blg- CrHuaral fodaR Bl STdl. 3T ST SRR SR (temporary installation)
TEUTATd. AT TO1 SR GRIETAT Rd! AT U3+, 81 Braras gl Aig-aiugn SRd A4l

3 YT Fd TId. WAAC MTSHESISR sr%cTaQH (permanent outdoor installation) o 3/ gard ot

GIHId: SIY BIaTaeaTat aruRel Sidrd.
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4.1 ATHESIR FWIAR FATRINP B, Wiearge/ UfRTd AT FRETARM (Classification

of outdoor installations, streetlight/ public lighting installation)

1) Uf®Te A15fET FRETARM (Public Lighting Installations): S ICTTSE (street light), AEC TId (light
pole), W ORe (lamppost), ¢llgc XSS (light standard) fdhar o e (lamp standard) BT X¥dl fdar
AT e dl SURTA YHTRITET T d SRAl. IRAAC 3T$HCSI3R SRR Udh! Uh TauH UHR
BN Uit arsfeT geldeH, S graviie AR AsfetT TeHTard! arRel Sidrd. arem Ie
fafae argqe Ant onftT et FHaid g AT A AT HRO 8T SR,

Figure. 4.1.1.1 - XX Glvg1 ST Figure. 4.1.1.2 - Ag<dred f&abroft

e g ¥l ae
(Street lights on both sides of road) (Street lights at important locations)

2) THRY STHTSISR Wﬁw (Temporary Outdoor Installations): ﬁ?ﬁﬁsﬁﬁ‘ﬂ:{ (Electrical
installations) 3M®al DI ARSI, Hlel AN Hlal Aiediudd, fSgd H&
SURTIET A=Al 3R 3107 Tt HidedT ST dIYRAST AIdTall Sl all SiTdTd. 31T S=e
SARAAYT SRR Ja-d TaiaRug ehaaiuRET AH=Id: SRIRIE ST

Figure. 4.1.1.3 - STUHH RBTEA Figure. 4.1.1.4 @Y, WITd HRY, Tfife
e drge SR AdID HRIGHNS! KT age
(Lighting at construction sites) (Lighting for the purposes of marriages,

Reception, religious and other public function)
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3) WRHAC 3SR ER‘E:I%TIF-[ (Permanent Outdoor Installations): URH-IC 3MSHCSIR
SCIARFAIGRAT (& Afg=ai0en HH Hraraei=n SeIaRE &1 Ja-d ORIy Sleded] Saadhd
Ycahid! a1 9 a8 SR 3Ufed Safdesdd s (electrical load), HIIVUTC dTRTSe) 31OT wefash
e fa=y 3o wa v gafarufiy, HRRG, aede Sl Aredue uRRd T faaR &0t g

Figure. 4.1.1.5 - 393! W@1UT fdvar Weit @rom Figure. 4.1.1.6 - fdAMd®

(Open-cut or open-cast mine) (Airport aprons)

» NEC 2023 JaR JIIRA WeqTadit (Terminology used according to NEC 2023)
a) HETHRTIRN Taftd Weqrael (Terms related to highway):
i) HETNT (Highway) HETHN 1GUNS] dTg- died®IaIol STl HF, SUTeR dlgqd HIAGRIRNT

HdIXT e adld

Figure. 4.1.2.1 - IIE'ITI'ITf (Highway)
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i) TASATIT (Layout) ASMITHED HEHIIT=AT JEHITIAfARGd SriciedT 9d Hifad dfreedi=n wHawr

gIdl, g ATsfeT SRR FaSH HRar faaR dar S,
iii) PoId (Carriageway) Pold IGUS HEMERITET 3T YT ST YT dTe- areda e Haiford

3{¥Cl.
iv) ge¥l ®Yeld (Dual Carriageway) fayad deeidd fAOIeH o Ul fRidid arggeard! wd=uul

1T 3.

TR

Carriageway)

Figure. 4.1.2.2 - BT (Carriageway) Figure.4.1.2.3 g%él BT (Dual
Carriageway)

(Carriageway)

v) BT IRAT (Central Reserve) § gaxl ®¥old (Dual Carriageway) faHTRoId RUMR I SiaR 3.

(Central
Reserve)

Figure. 4.1.2.4 —- $&19 AT (Central Reserve)
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vi) Gf@d WS (Service Road) B &I I ST T THRNHR Sl ARG fdhdl
TG SRIcIdl U &Y T 3MTg. ITal G [T FHicR Sad &l 3g! auH

BT Ud, S URERTAT Ta=T UG Bl 101 Haes (s [Tl Gy IxRi Sise 3l

Figure. 4.1.2.5 — Gfsd S (Service Road)

vii) JRIEH ¢ (Cycle Track) 81 HETHNTET ST YT T8 Sl Hacd UAHd ATed T3] aTaR0dTd

R A

R Y

Figure. 4.1.2.6 — bl ?;’? (Cycle Track)
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viii) UTIATE (Footway) URIAIC (Footway) BT IIATAT 3T YT 3T Sl had UIGA-AiE3! Il

[ LN AN AN AN Y

(Footway) (Cycle Track)

Figure. 4.1.2.7 - UIIdI< (Footway)

ix) ST (Verge) HS TEUNS HRola Glral SToAT Qe dedl MR, S HETHNIET T U 3Ral
3TFOT UTRAT HReTd =T UM UTaiar Sl

g PST (Verge)

Figure. 4.1.2.8 — ST (Verge)

x) RMTS (Shoulder) 8T HEMRITET T HRoIAAd SRS ST I UIdR AR ST UST 38,
St SMTU@p el IR aTg- dbroiaadT dgR YuarTa! el gar ol

“houlder lane is
. Jan emergency
stopping lane on the
left side of a road in
India » Itis meant
for vehicles ’
tostopinan
emergency

(Shoulder)

Figure. 4.1.2.9 — TSR (Shoulder)
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xi) WIS (Refuge) RRIST 1G0T T Sadcaral WewiH fdhaT TRférd &, Sl doia 3id aeqe
a8 fQUIToId HRUTTITST IO UTear=aiara! JRIGT &5 UaH HRUANIe! IR dharel 3R,

ol . g o — L T > Ay
| A 2 = — < - W 4 ;

Figure. 4.1.2.10 - RWGS (Refuge)

xii) B (Kerb) Hd UM HRoTaHT HISIAR SIS, HIshIc [l 3 HAR AU T,

Figure. 4.1.2.11 - &4 (Kerb)

b) STS{ET STETARI TafUd JIGIadlt (Terms related to lighting installation):
i) @SN SETARE (Lighting Installation) — HETARTIAT AIEfeT GUANTS! Racer Tquf

JUHRY, A fed, TGHRY, g 1= 310 faggd d Sak grdd SUSBRUIal SH1a
3l

i) ?I'Igﬁ'ﬂ Rrew (Lighting System) — aﬁﬁw (luminaires) Udh HrferenT (array) it fafRry
AT faaRor el 3rFd 31T gt faaRum=an oy fdwToft saaeh . (emsfe yomeh
JIYRUTgO i ARy argfen faavume Aam siiewd STdrd, Ierevuny, He-3ih (cut-
off), IJH-we-31h (semi-cut-off), E_cqﬁﬁ)

Maharashtra State Board of Technical Education 147



s?rﬁ-kaw g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

./ . -
SR NS S
s
- 2
P {/‘
L

Key: p = 3T3ed (Outreach), h = ATIIETT I (Mounting Height), s = 31l&@gT (Overhang), L = Ysiadt
S4T (Width of Carriageway), d = 3R (Spacing)

Figure. 4.1.2.12 - F{&Iﬁw mqﬁﬂ@ (Luminaries Characteristic Dimensions)
iii) TIFMR (Luminaire) — T fdhar S1fie fGaAiITaT Sreidl Th BRI (housing), ST Ueh ATl
3fOT feaaiad Sreia divida! Rhae (refractor), RN (reflector), %’W (diffuser) foar
ST PRUIR G FHIAY ST,

iv) 3MT3eR (Outreach) — HIcH fhaT FdTT HTTURA TGF-RT Hagdd Histeral! féfas feR.
(Fig. 4.1.2.12 UT&T).

v) SMI@IET (Overhang) — NG YHRAT HAUNA Shcdr qqaad 3Hd, 31 dheeid=
SIS BIR gdd Hierad f&fasT 3iaR 3. (Fig. 4.1.2.12 TTGI).

vi) ARSFAT St (Mounting Height) — TgfHRR=T HEURA doidel EHITIYd I fERidia
ATad 3idR. (Fig. 4.1.2.12 TTEI).

vii) 3R (Spacing) — T SLIARM A TN G GE-RALd, dhyoiad] HEANGR Hislald

3ITR. (Fig. 4.1.2.12 TTgT),
viii) T (Span) — AT ST dtel erT aF gH—RAT 31 YF, S U GH-RUrgH
ST RT3,
ix) PYeId™l Bt (Width of Carriageway) — B oToedT e el THDHIUT 3R] B SHITS 3iaR.
(Fig. 4.1.2.12 TTg1).
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N

x) SIART (Arrangement) — TgH-R ST UGdH oM JOR SXRid bd oldid, Iareond, fRR
(staggered), ety (axial), foRieh (opposite).

xi) ‘jﬁl‘cﬁ (GIEERNIGIED (Geometry (of a Lighting System))— T eAT TR e S ey TaTHf!

3T afRreeateht ORI, SATHEN 3faR (spacing), AT It (mounting height), e (width),
3G (overhang) 30T AR (arrangement) ATET THTART B,

) tﬁﬂ'ﬁﬁﬁ? BICAG ]| (Photometric terms):

i) ST TS (Luminous Flux): @Rf¢T d fdbar &gfiR fbar gyurTH U defel
ST, B Tad AT FAT (Lumen, Im) 3Tg.

i) IR P RNea wR (Lower Hemispherical Flux) fhar ST&1as T (Downward
Flux): <F-RgR f&faST (horizontal) Xor=aT @Teit 94 fe=iiAed Idfoid ot g,

iii) TIfAIAT §efRAST (Luminous Intensity): T Sci-Ic WU wgfH-Rdl HIUAR! fG’H
ST SUar &HdT. R ScfRIcH giie bsd (Candela, cd) 311G

iv) SEGERM (Illumination): SeAARM UM GEHETIR Ufd T USUIRT gH TRIR
@rzfem). ueiom @ gfie e ufa IRy Hiex (@@, Lux) S8,

v) SfIE=T (Luminance): T[T RG0S JEHITIAT Ufd Thd HaTUd &316R SRyde g
@ﬁlﬂ HqTH g&l’d hodl ufd TRY Hiex (candela per square meter, cd/m?) 3Te.

vi) TIFFIRIET (Luminosity): IEFIRICT § €T Hde-id TOryd 318 SaaR TETG & S
fohar S @rsfeT Ifold BIaMT faTd. a1aT sige9 (brightness) FEUTAT.

vii) WIS 3MM3eYE (Light Output): TRC 3HT3CYC U FARGR I bardl a4
TRToRT 31YdT ATRFET (luminous flux).

viii) @Tge faaROT (Light Distribution): TfH-RgR 3ddbRIdrd fafay faxime) fig R

YT YehTRITd feRor.

ix) A (ﬁ'q'\ﬁ?[ amnﬁrcﬂu) faa=ur (Symmetrical Distribution): RI&@R_YEH [ex221]
3fefreaT Aauid Hied THTITeR THAY (fdha famRia S SR ey gei~ic
fITRUT 314aT YepTRIT TR,

X) Gf&ﬂ'q (ﬁﬁﬁ GIT-IT&ﬂ'Q) ICGELYI (Axial Distribution): Udh wuﬁ?ﬂnﬁaw, S SR
SR gAY SRyt fa=n derd=an sigmRi diaur THIud JHiaR $reced] 311 TR
3dTd (fbar T dra).
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xi) Fie gL U (Peak Intensity Ratio): fafroTea Wrel IfoTd dreiedT UHIRITAT HHTA
fiad TRRRT SEFTATGR diad=it ST U,

xii) TRTERY EFMATHR dgar (Mean Hemispherical Intensity): JTered feRidia @gfee udrg
(ST3TdS TA) 6.28 (211) 1 HITAT (B WTerean dmaare IRIER! digar simg).

xiii) GIEGH {[Uﬁ?l'\’ (ﬁﬁw ﬁ?ﬂ?l) (Intensity Ratio): ?IﬁleRT'ﬂT fafRy fexidia arafas diada
TR SR diga=it sraed oNTR.
xiv) ®1H (Beam): T[E-RAAT YU HETaR TR BT 31 DI FHIAY Sfeiel HHT=IT ST
HITT, SATHE HHTC diedl $d, Sit il HHTS Tisicedl 90 TIRATUET HHT .
XV) a9 $% (Beam Centre) S¥I JHAII (vertical plane) dHIc] SIEGE! ﬁ'@?ﬁ ST SAT{OT
HIorTe! feRid fore <fiaar e dad=ar 90 Tadh 3 d, A Teafdg.
Xvi) STAGI-P ST db (Isocandela Curve): WWW (GCITEITWFF[FITQ’%T@H
3l PIead! ThWI, S T 4 [agAT Sited o1 fe=iaed arsfed diadt 9a  rid fdhar an
IHNd JHAET HEgUT 3R7d (plane projection).
xvii) STOAI-P ST TPl (Isocandela Diagram): GhISTD FASIH HRUMRT 3MTahal.
Xviii) gﬂ’m d¢h (Polar Curve): ?;l,'q%[ ﬁ?{‘\’W (polar co-ordinates) dIU=> ddlR Had] mlsl?ll
ICERUIGIEERUS

d) Sgftrrasizh defta 2rsqraett (Terms related to luminaries):

i) YT AT ®UAR (Street Lighting Luminaire): T8¢t |id fdar diaid dau
3TN, TN PHIdTa] U (refractor), GRIAAD (reflector), TIRS T (dispersive
surround) fohdl AR WREP DHdd JANAY Y Ahd. § ARSI [AaRUT IS AT THR
JURUIRITS!, A=Al URFRUGIURA 9 HIchURA IREU HRUGNIS], dad WY,
JoTBUT SO SR ST U ehauarara! araRd Sl

i) He-3MTB TFAAR (Cut-off Luminaire): 3R THRAT AR S i ofT 3= Asien
3T GEYTTHT THTRIMURGA TRE VT BRI AT ST HRdl, TS AT THD (glare)
HH! B,

iii) 3ref-Pe-3TP TR (Semi-cut-off Luminaire): He-3Hh E-RYATIG BT HIUIRT
IR, STH] TS B! BT &l ga-- DHHT 3.
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iv) TPITI®d SR (Integral Luminaire): T4 3aR0® SUBRUNNE (S &1 AR (ballast),
SR,
v) URe < Fqﬁlﬁ? (Post Top Luminaire): 31T YhR=T F\‘{&Iﬁ? St Ej'd e Ud &®

U Ugd- S9quaTETa! fSIs da Sirdl.

> UfI® ArsieT SRelARMS A o IEIP (Aim of public lighting installation)

G FHROMIR, Uit AT FRE TR S JETauHTo 318

1.

YW T& (Main Roads): T IXATAR, YeliaR 31101 IR (IC A, B ATfOT D) Adodb
SR o IENT U] IXATARIS ATORB AT I ST ST GRISAAT AT SRMHGRIG I8
AT BRI S GUI, SOidhe AT aTgqe &Hdl YET fgawr Faifoid iRyl sid.
YIATAT, AT SR HTIOT UTGdRY shIRIT=AT SR =1 {8 HamT =y faaR del S,
Sl AT 1 51 [3HTU Fgolqul Sfiadr Adid.
et yrTe T (Roads in Residential Areas): fAaredt HrTTde ATaR {1ec O LICNIEED
SRIARY - SeI¥ WU T-Id: UIGaraiTa! (pedestrians) XEATAT ARTGR HTIOT UgUUTAR
(footpath) TS T BRI, SIOIehe~ A< RIS T AT Had glad. SR BRI
QST g STaT HIMOT TSR (DR IHG- Glare) FHIUT 81 T4 Tt faRIT wresh oda
aife.
BT HETId T (Roads in City Centres): T haldd XA (T E) Xl fS3me-
HRAFT G&Ia: Uil guyid arg dgfdn M JMAf¥d Hrul ahd 3-d, add
AT AIANT3Te! faaR dar Sl AfRar, dgddidl Ydig, XA faUTST® (dividers),
3MIAS (Island), T 501 (Roundabout) SATGT ToTqUl 3fiesEdT ddil Tl dIcdol gdall ST
ORIy Smazgwdr SRTAd A (TE F) (Roads with Special Requirements (Group F): LCINISEED]
TS ITS! TWciH [daR B0 I D 3Te:
fauT s (Airports) - faAMdes =T TRIRTAT W= YHTRIET [T HRaFT T fdaR
WWU&@@HW(@HW Waﬁﬁﬂm?ﬁ%’l’[@ﬂ(laming
strip) TUH XA AR JHUR ATel Al WET HRU. q8d fGi=l uriciedr chsiih
(Takeoff) AT fohar 3ifde faRIvd: TS HRAMT USRI THS (glare) SieadiaR IS 3,
TS ST ST TH 3 R T A3, Jdhal.

Maharashtra State Board of Technical Education 151



sﬁ&aw g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

i.  Yed 3Mfr STET (Railways and docks) — ¥ed ATAHIC YT HIATHT G ChaR D
Rrged fARi&or HR1d ANTATd. A HIvIdTe! XA fadT aradT=ar E¥Tem SHEE HRUMR
e} faT At b RITaaRET YIRUIR Te], ATl W S0 TR ST,

> ﬁ?:’?l'l%ﬁ"l‘tﬁaﬁ'@ (Objectives of Road lighting):
o TR 3T UTGATATET YA 30T TEf YaH HRUTATST TTHTAT JHR.
o T[RRI IO SHTIOT R TREUTH Hed Hul,
o E I WEY HTHYD T,
o AADBICT GEId 5-15 Habgid TaM SR XA YT, Wa:dt FRU S1foT gTerand, R
3T 3SYS, AU @GR! d Uledr=ard! [edT A} SITuild e gul.
> & TIfH o (Classification of roads)

SRR, TEERT GRIAT SHTOT SIRTH T g1 VDI, T IR UHTRITE I Goll ARGl
Tea fear Sdn. aiven et efeHT d e TSe QT dlgiel  Taw],
PRG-I SUAKI, JTdol e RGicd! [SPHIU, IXAT WY (BREd & 3 far RIRIS Rrered
HITI), URER SMThSddT, dhoidd TUILH, hoidedr YEHTT Tured, descl fhar 39 9 Ja Yodtd
e i@, yraamRh fdhar did sreid sif¥dd, &R (smoke) / FT (smog) / Y& (fog) / dATEA
TaiReHos (vehicle exhaust) STER TS UITIT I¥ATAT HTaarer=dl TR gddid YHTH 60l gfitd
B0 SATG! U R B3 Table 4.1 AL fEaTIHO! %A FifhRUT dHat 31T,
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Table 4.1 AT TITHRUT (Road Classification)

3. | TE[IS: 1944 (HTT 1
- SO 2) ] Ui (Description)
(Sr. | [Group [as in IS: 1944
No.) (Part 1 and 2)]]
1 A T I (Main Roads)
N ST SMIfYT gTe TEeRY SRIad SHTIRrg Heware Wt o R,
eI ol STOT ST Fs T fadR ol ST,
- TR T T [o1Y Hedrel! FRfSrd a8 qes S, ST &1 e e
I, AED URT AR SATG].
ST T - 1 I TTE A AFSGIAd USRI TaRgamdl
2 B
.
o1 TEdYUl dIed® SMNaell g@H AR, S &1 U W TS
B2 Joi- geloh! IgERT Sedl g I,
fardt sfor smfauTiiia . & [ 71 A 10T B g a1y
3 C
el
TIHRUTIIR faUTS ohered SiaRI=, Ud, ST Jamaerdd I
4 D
(- 2 UgI).
5 E TER 301 TR g a8 TR Heedrd & (e 2 Tg.
6 F IRy STa=gedl 3dd ¥ ([T 2 Ugl).
7 G ST (YETE XX (Tunnels).
e (NOTE):

1. AT AT RIS, SegT YeiTei! dfell 60 Hieual o fdval SRd 3RTd degT a1 i
e STYRTAR A fdhdl AS TUH iiidhd Pl SiTdl.

2. 3T HITHT W S S RO IiEl AR Aol goll SaR TSiTd! Jui- baied
HTehTU&T JTTesT SIT0T 3o S, TTC E Hed HexaTed ARG <] I T, §riea g (oTay SfudT
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I AR, v Ant snfor I 9t foRiy fhareaui $g AwT IR
fEmTuraTst THTaR gIal.

3. ¢ F 7Y foumides (airports), I (railway), e (docks) 30T AIBT STerHRTT=aT (navigable
waterways) STIUIE & GHIAY 3Mea; 51 Iy I greH HrugrafalRed Ry

QTS T FIoHTEH® TRl YUl FHR01 ST 3R,

> IR WSS ASATSC (Standard layout of roads)

e, Siar offor Wy It e St 1fr XX Fiffexomgar fHuffed delt ord. fafay
T Seiara! fafdIy T s Asi3e Yy 3ed:

a) ﬁl"Tﬁ'ﬂTS@g 3NoHe (Single sided arrangement): g1 3RSHC ITacd] STINTIT U STl SiegT
CRSEE]] (carriageway) St ardfdT St (mounting height) JHIH fdrar et 3.

Figure. 4.1.5.1 — 7T 91838 3RSHE (Single sided arrangement)

b) WIS 3NWHE (Staggered arrangement): SIcgT Huad! ol ARSI AT Ja-d SId 31,
quT HISfET Ifiean 1.5 UdUe SR AATEY, AT hoideT gl STSiH! RIS (zigzag) WIHRHE
PARS drae Srard.

= 9 tg 12m

.‘9:'..____________________ﬁ___________________________________a__
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Figure. 4.1.5.2 - WIS RSHe (Staggerred arrangement)

¢) favs a@dia sSHe (Opposite arrangement): ST Heol ! Bat AT A=A 1.5
TCTU&T S 319, dagT SHTaRIe AR3ETen rem fad o,

! . X
| - T o _ o __ . o _
12 to 20m |
I b, S -6 ----------------- 6 ----------------- 6 ----------------- a ——

Figure. 4.1.5.3 - e 3RSHe (Opposite arrangement)

d) ded aof S¥SHE (Central Verge Arrangement): 81 TR 31=1T IR aTuRe Sl SicgT B2l
It Sl AT IATUET SR I HATIOT AT la! SISl TS ST,

5
. e
S
~{181t020m | =ggm=m=============s &= === §--=============== -
B e e e e e e e e e e e e e e e e
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Figure. 4.1.5.4 — Tcd gof SIRGIHE (Central Verge Arrangement)

e) YHsS 3RuHe (Suspended arrangement): RIS Rﬁ'c' mlsrc\{-l Ud® ol aR adeled]

ST, UUT AT Hel 31H¢qllj,0\0 IERECINS I

Figure. 4.1.5.5 - GRS & 3RSMHE (Suspended arrangement)
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f) eI W (Catenary Suspension): TTHE faorT TW (@dld) HICRAAT 3H&TaR dATeH]

Figure. 4.1.5.6 - PRI WA (Catenary Suspension)

g) FITI3iEHdl @3 A3MSe (Lighting Layout of Flyovers): TIISI@HaRd fogms ST

DI I TRl d3nde, IR ST uraeiter 9 ST fRg-wRia [ S

End A FND A
L1
L1 2 k—f L2
L3 |< > L2 1<
Zone B Zone B o q - Zone B
o d Flyover
Flyover >| D
=
Zone C d Zone C
=
End o End
. End cc ; Connecting
Zone C b e Connecting c onnecting Zone A e D
road road [
o
Zone C D Zone C
=
q
Zone B e 9 Zone B o q . Zone B
End B Main road
Main road End B
End A
L1
L2 [ > L2
Zone B
(=
Flyover
(e
Zone C P 4 Zone C
End o d] End
C connecting HI Connecting D
road | Zone/A road
o d -
P 9 Zone C|
o
o O Zone B

Figure. 4.1.5.7 —WGﬁ%ﬁiﬁ SIS NEIRE (Lighting Layout of Flyovers)
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h) STERI=Hd @IS ASATIE (Lighting Layout of Junctions): SIaRMRIA dicad i 3R § T=A
TR DI FHRI ST 50 d 75 T 3T, B WY SaRMaR 3¥cied] dgdd dcid’
YT bl SIS AhdTd. JHIC: 3G dfde TR SiaR il &id ergicT damde @l
ERICE e I E

« HTYT & IXGTET b (Simple two road junction) — a7 YR ATt ATSIET TS 31207 UHTR
Dl TIgS! B, TAGI SITuT=T dTg-raTedh T I i AigTd WP G8d, Sares o arg- e

CIURIREIN diciq i,

4A

Figure. 4.1.5.8 — TTYT I I AhT A8 ASMIT (Lighting layout for Simple two road junction)

« S WA TG AP (Junction of two major roads) — IT TG ATEqeH U HRUIMTS!
g f3H1of Sfthdh YUY S1dl gUISI ST UG el STdTd. W18 [T AT gHISTh [Hed 30!
31feeh BTIGRIR 3.

‘-l'————————-
e

-

o

T ;u\ \/

Figure. 4.1.5.9 ~GH JHY T A SIEIGRL SEIr (Lighting layout for Junction of two major roads)

.
mEmmm————————

/
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o TEUSI TWT TP (Multiple road junctions) — =T AT AR Tret—d HITfere e,
fafae Tei<h Ft 3N1for wald e WU areqe TR faaRTd e SiTd. =1 didbiae
T4 IR A6 TRl Yax TP a1 SUasy 9dl. a¥d, ¢ithd gHSis I fSems
RIMIR & AP, 3R Ab el AT Ao [See-ure! faviy fqaR mar anml,

e

Figure. 4.1.5.10 - E@Eﬂ RESICIEEE | NI IR IR (Lighting layout for multiple road junctions)

i) a4 ®P (Roundabouts): TEUGY! Il AIHIHL T A AT ol A HRd, HRUI
AT AU [T ade Iuasy 3d, S1Y dge Ui R $RdT Jdid. Jel g UhReAl 4D
ApigEd Hifgd! ORI 90 T 3R

a) YU & WY 3MTed fhar Faes i dlcy aad 3ATed: I1 YHRAT YYST ARieT Ao
3 AIsC Ud AT+ HIACRIRUU ohall ST, Rdhd, S JIehd Figure. A g dhal 3Te:

High-mast
luminaries

N

Figure. 4.1.5.11 — G BT AR ASMIT: TS o WP 31T fohdl FHaes U dley sRiaa

3Med (Lighting layout for Roundabouts: Islands which are clear or have only parking lots)
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b) YUS & I1T fhar Sa% FIUBTH RIS MTed of ATEd® redT T8I TWaR SSYBT (HHfv v
S dTd — A AR AT JHI-BT ARE dTaEA dhdll 5113, [hd, S JIaid Fig. A& gRITA 3Te:

Semi high-mast luminaries Semi high-mast luminaries

,Hl‘f“lt.'d‘b

4

t] o a\}\\{(
- o

/ - \ ,
Figure. 4.1.5.12 — 9@ AIHIATS! AR A3MIC: YU o T hal SR FiYdTH SRed SHTed of g el
T IR 3SYBT fAaio v Tewda (Lighting layout for Roundabouts: Islands which have gardens or other

construction which would be obstruction to line of vision of traffic)

4.2 '\‘?ﬁE?IEE' CIGE LR (Streetlight pole structures):
Wic dge Uid g1 et UrHd giadiar Tk Hedr 9 38, Sl I% 31101 aol-ds SITe]
QTSI U™ Srdl. Kie arse Uiere AT Xa-1 WTad Fig. SRITAedTIHT 3g:

TYd(Tube)

TE ®ie i
(Tubular street pole)

cfifa afew

J— (Terminal Box)

ofle T2

(Concrete foundation)

I W
H—= (Base Plate)
ERsatuEr E.p

(Incoming cables) N (© ing Cables)

Figure. 4.2.1. - @E’FITE’E BINESEERI (Streetlight pole structures)
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Wle drge Uier=dl WRe-d Wetd g gcdh Sdrd:

1. & SgHAR Ud (Steel Tubular pole): T 8T WIAURE SAdaial 3&dl 30T d@ ¥ie
AT TUIC SUATRITS T SHRAT STl YRET 30T TAREAar YA HRUATITST, o IEAT
IBTIRE 1.5 HieR SRTaR Seldl bl 3R,

2. Ui HUId (Base of pole): Uid 319 dlihe (concrete) AHTYRTAR RTUd Sar \‘rﬂ?ﬁ, CIREIEGI]
Y& Hdl A0 ar=ran fdhar suerdt ydaiiges favet gul fhar USuamarg TRefur uem
Hl.

3. YR W (Base plate): UIare deareil T AIg6s Tid 3TUR T (30 cm x 30 cm x 1 cm)
Shsael 3rd. dft T YU TR TUH B PR, St Uiaell diishe =1 gl fRR Hrugr
Hed R,

4. 9 9199 (Terminal box): T STeRTH] TS (fuse), & A (neutral link) SATOT 31
HITIRE! (earth cable) FAfaedhd Tedh . SHAT SIFHYT JURT IR THh UISUGR

5. WY (Lamp): 3ol HA&HAATS! 30T FHTRIE Maaddl e aaed [afde Tere

AN

gafaedhd coadT dToR QTSI A (lighting source) T8 Hal SITAl. TTHIIG: W 7Hg dad

ST AR STTT:
o W TR T (Mercury Vapour Lamp)
o GISTH W TH (Sodium Vapour Lamp)
o Udse! WM (LED Lamp, 3 HIA&HAT TN EHTS UM WA YHUMER aTuRd

> '\‘?ﬁ?ﬂm IuHNHl Fas (Selection of equipment for Street lights):

RecaTgcTe! SUBRUIH! a8 3Hd Hew@yUl UchiaR TR 3RTd SaTe Hra&wdr, fedbrs, Sftr

ISPV AT fBresadr Adl. T faaR HRuard AUIR Ucdh WIAUATo! 3gd:

1. SgfRT WI9 (Luminous Flux): T Sfoid dhaien TgpUl YHIRIT JHIU Hgard! 318
ST I ATgcdl ATRICT & ST Arg e st FHUid gid. S o i Tt IR iaR
30T TSI STRTIAR TRTel TR (visibility) T&T B

2. nfear (Economy): WWW&WWU&[&E (lumens per Watt) @HWDﬁ
gfvie it 3m3cye) WUH Jedie dbell oird. feaar ufdy asw ¢uid faarTd gda o
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UG He=g (maintenance) 30T R@IHe=AT (replacement) I1 T4 HH! Blal. Tasat
(LED) f¢d URui® fg=iten SRa Soil driemdug Sl Surgyl SIS aTiRId gad
KIGIGH

3. @TgfE |ar ufRATor (Dimensions of the Light Source): faaamr Hifd® TeR Wi @ge
iR (street light fixture) 3101 WisTear f&ERM (pole design) T SRTAL. SR
(installation) 3T HeAd (maintenance) ﬁﬂmﬁﬁ% (compact) 3for g (lightweight)

fSgmsTen mu fad 9.

4. M TUIYH (Colour Characteristics): TSI HdTe I ATUHM 30T 37 SIQUIRT FHo=rie
(Color Rendering Index CRI) TXIdT ATI0T a¥c@! YIRUN WHIfAd drdld. Uiex Tase! (LED) faa
Ja CRI g ITHRId: dTUR STATd HRUT o e ST AT 10T GuTid T IR& e
HT.

> '\‘?ﬁE?IEE' UfISTUA Y aTuRd ST | (Sources used in streetlight installations):
TGSl TS gio-d ATHId: JTuRe SO Hid:

a) T@sS! oW (LED Lamp)
b) AETH FUR T (Sodium Vapour Lamp)

C) Hed- sﬂlscs GLa (Metal-halide lamps)
d) 3 ST QifsTd TR Tl (High pressure sodium vapour lamps).

a) TAs S oW (LED Lamp): g f&d amsf&T ST (Lighting Sources) afd ﬁ‘blTﬁﬁ SﬂQ?ﬂ 3R,
ST SRIGHT 100-140 Im/W =0T SUftd 31T 30T ATHE FiTel W1 URGA®HRUN R X Seaudra]
& 3MTe. T, § PRISHdA T Jald SR Soliedd HRUMR 10 FHIYFGRS U A
SITdl. T4, LED SRa-r= fafdeages qmert sifie Tiéd sHadr dara, sage a1 e $TeR

Figure. 4.2.3.1 —Q(Té@lf L (LED Lamp for public lighting)
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b) TIfETH FUR W (Sodium Vapour Lamp): ST T TR0 Hgw@rd A9d 3101 3 AgfeT
PHIAEHAT AT 3, deg] VSTH QUR AT TR ARIRGR 3Rl T T €9 ANGRH U™
IS Hefl S SuGad 31, a9, § [ARIVa: Yorgad TR Suged 3dTd.

Fig. 4.2.3.2 _qifsay %T?IT L] (Sodium Vapour Lamp for Public lighting)
c) Hed- 's'ﬁngﬁW (Metal-halide lamps): %ﬁ%ﬂﬁ{{ff%’ﬂﬁm (Mercury Vapour Lamp) %ﬁﬂTﬂ‘d
THR 3T JAR 80 Im/W HIAEHIIE SIS HRIGH 3MTed AT IiTed 1 diRreaiag Idrd.

Figure. 4.2.3.3 —ﬁEF[—E;'JFﬂs_s’ L (Metal-halide lamps for public lighting)
d) 3 S ifsaH {UR oW (High pressure sodium vapour lamps): % o Oifeon R dme
FUTRT TR SR AR 100 Im/W HREEGHTTS JdTd. Ard T URIAHRUT GHIUTSHRS 31T 0T
T HHRAM g [hicarat Oy aid AR = s e

Figure. 4.2.3.4 -3 qETd ASgH @R d (High pressure sodium vapour lamps for public lighting)

1 feite!, 99 ifeay W fad, Acd- gase fad 3T 3= S Tfeud {UR 23 IRPR=A
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Sl §ad AigHYe HAladl YHIUMGR aTiRd SUIR Tas S| fad e Sedrdes Il TR $HH! 81d 31T,

> W, Wi UHR ATOT Haed PR (Cables, recommended types and sizes of cable):

o i A5C AT A RAST SRV YT Had e Sfdid. T 3, § 31 § Sfavd
XIS, 1 EiaRie feaui=an e RUAumadt ¥ads o a¥fae S,

o Wlc AT S diTe SiaRH sieraed fhar Wie arsfdn Wiaie dg dbedr SITdrd. Fidi
T die AT Zafaedmdl STRCS Hicded UGH bl 3.

o I BlcdedA HifRafcrert cfifed uddaft el deie=n aredid Red Sfsagm=h gfae
&S B

o YIRIEM, IreA 9a1g UM, Al s YRTH HRUGRNG SsHY 3RTdd, S Jaied/Jandra
JSTIR TWdferd do-3fuTa RafeRT =0 wem S, dicdex Aibeadl RS
YA SRS SIRIRAT sqdod g fad Srara.

> '\‘EfIE m F9d FaSiardl foura 9va gew (Factors to be considered for Selection
of Cables for Street Lights):
Wie argfe Rreuurd! dae Masar fdaRTd YvaRRe A Ucdh JaldyHm! 3ed:

1. Al ATPR 30T Hic (current) digd BLUIE] &HdT (Current carrying capacity):
STl HHR W ATSCHIS! ARG ST BRC (current) ATE- UIRITST GIET STAT
30T AT TGS Gleedl ST (voltage drop) B3 4.

2. IR AR (Insulation material): 3R S~IARM AT Fas o7 Si ST-T dTdTeR UM
SUTRd dIHMT 96-3dR (temperature fluctuations) 3{TfOT 3fiear Urdest (moisture levels)
T8 & Adhd, S Pl HIY did EITFﬂE?-IFﬂT-[ (cross-linked polyethylene XLPE) far ara
fa=ftet TARTES (polyvinyl chloride PVC).

3. 7ol UfAPRRIGN (Corrosion resistance): ASTINIS HIR HasdHI, AT A A4
(chemicals) 30T gTciest (moisture) E@’ HIR] UGFCIT\‘:E PIGRLED (corrosion resistant) 30T
AP 3o,

4. AHPd dId g (Mechanical strength): HIAHE T BIUIRT 107 (pulling tension) 3rfor
YT T (potential damage) Tg- HIUINITS! GRRA Hdbiehdl dldh (Mechanical strength)
3T,

5. @leeol U (Voltage drop): HERT a8 3IHT Bleed 1Y [AARId U3 TG UHR o]

aife.
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6. yaiaeuiig ufefRuedt (Environmental conditions): GIEKILIG (extreme temperatures), a@’f
fHRUMARET (UV radiation) BIUTRT U, THT I8P (hdl SR UchHigas YU ARING
IHIH g1 faR S e fHas bl afe.

7. STIANM U5d (Installation method): BT SIS (underground), 3NERES (overhead)
fdhdT Wigiay S¥arad! (pole mounted) 3178 JTAR Tl BRSO WA=l HTaRIH ]
I 3.

8. WSSTA U@ (Compliance with Standards): Fasad Faa RIFA® Iafdcdhd Higd
(electrical codes) 3TOT gl “\Ev?:ﬁ (safety standards) 9t tljf?ﬂ RIS YT ATaRIH 3.

> Wie arsfen RReuard) aruReT Sum=aT daad UBR (Types of Cables used for Street

Lighting System):

Eﬁ'c' arefd e (Street Lighting System) HIYRUId: 230V, RTa-the (Single phase) fdar 415y, oi-
TSl (Three phase) @R HTY HRd. Al (HaS UTHBIH SCIAE UHR (3STSS (underground)
fhdl 3fieRes (overhead)), qaieR ot afefRucdt (environmental conditions) 3o YR @8@? (IS
HTe) TR 3facig 3Rd. Wie ARSI TR daTuRedl ST baal YbR! dlal drl
faelt arme:

1. PVC/XLPE §~gai¢s UlaY »acd (IS 1554 / IS 7098 HFT 1) T-@lecd (230V/415V) KIT
TSRSt AT THIUMGR aTuRedT STdTd. IT dhaed PR (copper) 30T FeGHTH (aluminium)
3 gl Hedex TSR Idd, SUHY WRISUINTS PVC FJARE M1 I8 dT9qH
UfRIYBATTST XLPE AR 3. d 3N AUl SUNES SKIaR-aHL driRd S,
ST 3THR JHIT: 4 sq.mm d 50 sq.mm Td 3R,

2. JTHS SHBTTSS FI (Armoured cables) (IS 1554 / 1S 7098 Part 1) TT A YATT SO
(direct burial) TTeT=T f&edT SITATd SOl AAHA® JHaH crdl Id. 1 haHe Wid arR
(SWA- Steel Wire Armor) fhariacy (STA-Steel Tape Armored) TR TREUTRATAT 3R, XLPE-
TACS IS Faey FGMfam deaey W IR Kl ARfeTadt el WITd Hiadl
HTOTER ATORedT SITdTd. I hae 16 sq.mm o 120 sq.mm BRI SUs SRIT.

3. UROd §8¢8 $aed (Aerial Bundled Cables) (IS 14255:1995) AT 3@Res KIC SIS
qIRT Srard, faRya: Sar fewmroft =Rt 3nfor sFftierd diet sheufiar ehet rdl. a1 haeqaed
3 SATH FHSdeR 3T, S XLPE ST WA Hoid SRIdTd. ares faggd ar
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eihT HHT BIdl 3101 UieiaR Sgault WGt §ld. ABC haied ITHI0N S1foT fAH=gs Wrmd diean
THTOMAR IR STdTd. 1 HaR 16 sg.mm d 95 sq.mm HTHRIT U ST,

4. AAC/AAAC/ACSR H8adeR (IS 398) & 3-[dggdald 3Hiees C-UMHRMNIST aluRd SITdld,
fI=Ivd: Hemrl Wi arsfdrel. sifa Sfegfifan Hsaex (All Aluminium Conductor AAC) Bddh
3 SHTOT g SRS A 3, R AT G AIH 3T hadex (All Aluminum Alloy
Conductor, AAAC) ToRIY® &Hdl SRd A ® THEBHARI IR IUgdd  3TG.
G Heaex Wid RgA®RS (Aluminum Conductor Steel Reinforced, ACSR) 3 =dl
Yok UG HRd, A o e SR 9IS e iaral IRy 3M7g. I1 dhaedd JHId: 25 sg.mm
d 300 sg.mm gdd 3MPR YT,

5. @ WP f3RT 3o Haed (Low Smoke Zero Halogen (LSZH) Cables) (IS 17048:2018) @
w1 fEapTuft ST IRFEAAT snawads 3 S aRTeimed ST sfed Ardwfe SHTHed arReT
SIAMd. 3 AR a1 e HHIAHH! [GURT ag Ifoid ®Rdld ATOT Fg9l XLPE

ARG AT, AT ha GRS I AT Uhed T3] ariRedT SiTdTd. &id SHR
2.5 sg.mm 50 sg.mm qdd 3.

6. WIAR DC FFE (Solar DC Cables) (IS/IEC 60227, 1S 694, IS 1554) T GRS S(AR ATQAUIAT WKle
TSCHTS! WY S8 el SIdTd. A1 haed UV-UTRIYS 0T gaEH-UieRIYS SR
STeXeT dIdTaRUNd fChTS, SRIdTd. TgdT, a1 HaITHE did dlcid 0T ddfd SR aiiRd

ST, i IEFAG: 2.5 sq.mm @ 10 sq.mm TAd 3THR AT, T Hacq WIS RISt Ubed 3Mfor

YTet0T faggihRuNd Aiaar YHIUNER ariRed] ST,
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> HEY UBR AT STHR (Recommended Types and Sizes of Cables):
T Cod AT YHRIGR TR haced YHR 30T 3THR g=ifda:
Table 4.2: Y UPTR ST STHR (Recommended Types and Sizes of Cables)

®. — W fead wurg Rad dawrd
(Sr. TP (Preferred Size of Cables PR TR (Type of
No.) (Road Group) Sq.mm.) Cables)
1 Al 3-T5d, 4- BR
2 A2 410 25 3- e, 4- BR
’ 51 3- Bdl, 4- HR
: B2 0 9. RUTR, kA (Copper) | 1 P91 /3- UL, 4- BR
> C 3101 TU&T SR 3B R 1- ol /3- Tl 4- PR
6 D S{cgfHfTaH (aluminium) 3 el 4- BR

> Wledlge UUIdIdia SUSHRUNY ATE-8¢ (On-Off) fA—UT (On off Control of equipment of

streetlight installation):

o IR USRS -3 T (On-Off control) FaTcial FUUBTRIAT IUARITAT
STYRTER TGS (manually) Hal SITd Bid, TR &1 UGdid it It SAOT SHoral SO (@i
3Tt YTeR) BId.

o 3HiCARH (automation) Jard-ersH (real-time) argfen oRfydiar enutid TR fad
afeauu 9rq fdhal dg de B &l Ad.

o SoC-3NYUNT TEIHRAGR (web-based application) AHTdl MER- RAle sgI®ITYA
Trasie fad A e aa.

o 3iiccs RIEM TRl ¥ieagcarea diol aTaRre FRIeor Sfir SiPHRkRRA H
Sl Sad PR

o TuHRTH At RIfde TafCUeT el TR Tieage AT aTe gidrd ST g
AT T U AR §¢ Biaa.

o dac feUSe AT (Light Dependent resistors, LDRs) UHTRITN UTdes! Ydgd HRUITST aTdRal
STdTd; i Re— USUI=AT USRI FHIUTHR daadl.
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o X, HU ARMET UABYD TA.SLAR. (LDR) AT UAHR SIRd gidl, SATdes WOMTd! K ledrsed
EIGERU I ATRIE o

o THID], YA deed™ Td.SL3R. (LDR) T Uld®R HH Bidl HATOT FoTer T ferdquor
Klcdgcy 8 $Hd.
3TIRI S f&d STesUar Hidse .

Figure. 4.2.5.1 - &I AZcHA JICTHICH 3H--HHHTS! T S1L.3R. (LDR for automatic On-Off of Street
Lights)

> Wie drse WUImelidia SUSHRVIY A1g-9¢ (On-Off) 3ifetfied fAh=uT (Automatic On off

Control of streetlight installation):

JicHfed i dse a0 Afdheurd! U Ugd U Td.S1L3MR. (LDR), TR, (SCR) SHTfOI
TRIAC (CHT®) T AR, S YR WKl dge dIe (ON) 30T fdawr s (OFF) HRuammat
SIS Hald 3Te, TS Holl HRIGHAT T Tae A3 gid. JIed Fig. 4.2.5.2 Tg.

FU1 S
| e— | 2
| S— | o>
4 sw2 %
LAMP spoT 2
R1
10M . U1
® 2N5757 TRIAC
SWi1 ; 7
ON/OFF Switch u2
2N2601 SCR)
Vi LDR1
AN
M, ) 220v \<

Figure. 4.2.5.2: ¥Ic AIcH ficHied 3{1H-3{Tth fAOFUmTS |fdhe (Circuit diagram for Automatic ON-
OFF Control of Street Lights)
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> Gfbe SRUH (Circuit diagram): 3HCHICH KIC ARC Held AlweHH T WE gch
3T
o WIgc fEUEe IPRET (Light Dependent Resistor): ATATARUMGIA UHIRIET TIded] NYTIRITS!,

qTSieT ddge U B B,

I\ o\

o TR (RL): TA.S3R. (LDR) Ted &leesl (SRS (voltage divider) Ffbe  TIR H&H
feriT Riecs Fafa o

 Rafereia detes IFEWRR (Silicon Controlled rectifier SCR): Th JAISARGRIAT YHIbSFE
g (unidirectional semiconductor switch) \_rﬁmtlﬁﬂo_s'?,?ﬁ. B I d (positive half cycle)
T D Udlied 8IS adl, e He arsfé fied.

e M@ (TRIAC): U SISRIRGIAT YHIbSdex Rad (bidirectional semiconductor switch) S

o TIWHE. aa (SPDT Switch S2): THAL3R. (SCR) 30T TRITH (TRIAC) SHTIRIH HIgY ot
fAae o

o 3191 3T ™ (ON/OFF Switch S1): Hfdhed HI3feel (manually) TTEET (enable) fdhar ST
(disable) PHRUTTITS! ATOREAT ST,

o RIS (Fuse, FUL): 3@R®C (overcurrent) TR Jfhed TREUT .

o T @™ (AC Lamp, 60W): TH.HL3R. (SCR) / TATH (TRIAC) JTURRAT YR DI
BIUIRT 3T3cYc Al UM B Hd.

o 220V Y. AW (A.C. Supply): TYUl TUTCHY TGP AoTYRAST UG Bl

TA.S1.3R. (LDR) IYSIT IdTERUNT $ad Sld S0l e TehTRIRlt UTdest nedr dsd, 3for
Hfdhe =M UHR ST Hdl 3118 BT d YR Tlcarse AT ATe HRd T JAYSRIT Kie
NEFCFERGH

> PHTAYUITEN: Jidhe TAERuNdid TSR d6d IR IER g R g (. H1.8MR.
(SCR) / THIT® (TRIAC)) feTR &l

g srdyumeht (Day time Operation):

o ORI Y YIS U Sl 3R, (LDR) R USd, degl ATl YR gl sHigriudd
HHI I,
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e I TSR, (SCR) / TRITH (TRIAC) I T Rlecsl HHl Agd 01 TH.H.3R.
(SCR) / TRIT® (TRIAC) T 8IUATURYA Ufdafd gid.
o T &g T, TS Sl arera.

IR SrivuTTelt (Night time Operation):

o ST YR aTEd, 791 UA.S1.3R. (LDR) o1 UidPR dled!, e T8.81.3(R. (SCR) /
CAI® (TRIAC) d 71 ®lec dled 30T TH.HT.3MR. (SCR) fdhal graes (TRIAC) foR
SIUITA! 3aRIH TR TS

o 52 Fag= RUATIR, Ta 3R, (SCR) fdhar g (TRIAC) b €Yl UaTE aTg
TARTCY 3Tfor feam e gial.

PR TSR - g 52 =1 RATTAR (Modes of Operation - Based on Switch S2 Position):

1. TH.HL.3MR. (SCR) #IS (S2 fRAUT 1 7ed) [SCR Mode (S2 in Position 1)]: TH.HT.3MR. (SCR)
gl Uh g-—lnlsm\ﬁdﬂzl-lcl JHidheder g (unidirectional semiconductor switch) S $HdD
UiRIcleg T, B A& (positive half cycle) A& ®ic Udllgd 8IS adl, SUTde Hag ARfed
foresl.

2. TET® (TRIAC) HIS (S2 fRdt 2 ¥eA) [TRIAC Mode (S2 in Position 2)]: T
TASTIRG YA JHhedex Rad (bidirectional semiconductor switch) ST Glva! fGRITHEN e
aIed 81 odl, SaTHes faal ol doRd! arsfe <.

4.3 IY-HIRC CIGE LR (High-mast pole structure):

o TU-ARE AT RAREH (High-mast lighting system) FTdT ST &=imaT fegmsa dealt o,
S B HEMN (highways), RISTH (stadiums), 3N TRTR (industrial areas) 3MTOT
gdSfAe fEewrr (public spaces).

o URUR® KICATSTHUET avTed], BTI-HRE ArsicdT Reaged 12 Hiex d 50 Hiex Sdiar 34 Uld
3!, STt FRReRTaR JhR (circular) ICEIR NG (polygonal) ?j&ﬁ?ﬂ &7 7 e
RIS ATSCy d9dad ST,

o B fafen faxdiof snfor gum afen 3o snawge Giet T HHt .
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o Hiexged fda (faftdm) I (motorized winch mechanism) TASR Rrer SEFwia et
SITUTTTR AT 3, TS A= B0 Td g,

Figure. 4.3.1. - gII-HRC Eﬁ'c’ oy (High Mast Street Lights)

> BH-UIE UId GXTHT gedh (High-Mast Pole Structure Components):
TA-IRC Uld RIRkeH A0 Wieiid Hewdd U i
1. BTU-HIRE W (High-Mast Pole):
. '\"-IT%R'-[: ﬁ?ﬁl%%’ T (Galvanized steel).
o G} T8 12 Hiex d 50 Hiex, SUARTHR 33ac Sild.
. ARUTET UfA®R (Wind resistance): TS araTl a7 30T R&MT AHGBITIAR
EEIESEEIG!
. U 3(FR Siecyg Bichied RSB Hadl Ui fRRAATS! UaM dHal S,
2. gﬁﬁmﬁﬂ @S WH) [Luminaire Ring (Head Frame)]:
. UF qUIBHR a1 g4 Tidhe ML 3Hd FISAIscy RdId.

. faxga &R agfén v dH fadfvd sxoarmdt fegmsa s .
3. ﬂﬁlﬁéﬁ (?niz'\:r) (Luminaires)
. WPR: LED WISARCH (LED floodlights) fdar gra-2¢fRydt f&=amst (High-Intensity
Discharge) faq.
. diedl (Wattage): 3TIRIH AR dJaR 150W o 1000W GIHIM.

Maharashtra State Board of Technical Education 171



sﬁ&aw g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

. 3L IET (IP Rating): TTeRId ARG f[ChTS, AT UlRIU® S8 (IP65
farar 31ferep).
4. fafoes @zom (Lifting Mechanism):
. fd= (ﬁl‘@'ﬂ) fafeen (Winch system): Iﬁ?Tﬂ?ﬁ (motorized) fobar ﬁfﬁﬂﬁ (manual) fda
LEWIN
e GRIR AR/YAS (Wire Ropes/Pulleys): YN T aRieAl HadH diisr far
YRf&raquor ArfefRia Feh o,
o HIex: HASR R R-WTell HRUGMTST B Hd, S A9 Jay gidl.
5. WW(Control Panel):
o Jfdhc dHR (Circuit breakers, MCB, RCCB), fa (Relays), Picaey (contactors) 3rfor
TSHY (timers) THT THIART 3R,
o Tgaferd TATE (Automatic operation): ThIeaed, eTsHY fdhar YA Rafimgr Fafd
ERGIKG
o ol TR&UT (Surge protection): Blecdl gad (voltage fluctuations) 31for e (lightening)
DS UATUTY TREUT UG .
6. 3iffn R (Earthing System):
o fdgYd 3T (electrical hazards) TTEUATITA Wid 30T GRISRT TR ffT FHeit T,
o THIG! eﬁmﬁﬁmﬁw (copper rods) W@'ﬁﬂ?ﬂ (strips) dTUR el ST,
7. BT SMOT SR §1Y (Cabling & Junction Boxes):
e TAHM URRIYE (Weatherproof) SAfacdhd e WITAT ST el STdTa.
o R& AT fCHTHUURITST S{SUTSS Dl aroRadl S,
o Y TR HARMYATS! SaRH Sl Idd ST

> TU-URE U IXeAL SUHIU fasardt Fau (High-mast pole structure: Criteria for
Selection of equipment)

gI-ARE dT3e Uid HISAT &1l ST Ueh1iRId ddrd - f5rd) faga sifor rfaaimedt g siawas
3 fad q SrTaRgs 3RIATd. § Ui U HeTN, Rfgaw, sieifiie &3, da, fanmass enfor
qTdsi+er [0 SRy &1 S fdha Ui T dlcH e aToRe SiTdTd. el 381 $add Argfed qUargRdl
TAffed g, GRaf i1 ARAErdlet o Heard YA Jofadrd.
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ddlENUII“f, HGIHI‘I‘I:ON, BlU-HIxC L‘I\IQ1 CIIS"ITJIﬂd)i{'IIOnI exX4YHIdl dleddlid, \S'LIIJ:I,OB S{UHTd W G\Idld
3107 ATE e RS Ted, faviva: YT =0 I8!, wiesomad, d ®ier Wyl, ¥iid iy fhar 3R
HrdT GUT IS TR IITaRUN GRS, ded, S & 1T sexiAed, § uid Ei=n dat
BT FRI&T 301 HRIEHUT & JGUITS! Had HRAw.

INY gTI-HIRE Ui (S0l 81 Shdes difAd d1d ATe! dv aTs et QT Og YR BRIk Ja1d, 3
TS gIIREAE fewhd ol WE-uyd 6T It WE HRU Agwd 3. AN Jay fds
FHRUGRATS! HTal IUTT TIoT fe e 3ime.

1@%3‘@%%&?% (Height and coverage area):thﬂiﬁﬁ'?ﬁaw 3 d HgaId Uch
318, 39 UIdt HicyT SHATaR AT eTdhdld, TS o HEMHNT ST ATaol-dh S hIuniara ad ST,
o faga anfor Tram Arg T Siavad SryaY SMfoT Wraen YHTUN B . A3de, e
gNIead, e (@& dia) Masdr did=ar 9 fouR $Rul Agw@rd 3Mg. g 31 Sfor

ArefeT fEgme aid Aqar T9d R Jordl 30y 813 bl fdhal aTsicdT SRHM U Xdhdl,

2. Tifged 3T I TUTGHT (Material and build quality): 89-ARe Od fafdy wdtur gama@
ORI TR ST, S=gTeadTd AT e SWIdaT [T HR1a1 ANl TR UIaHTedTd SIRGR US4
SATFOT 3MTscaT AMes 7ol 30T VRIS GIvATe JeIdT dTed. Blel HIH, SHGR dR 81 ¢uid U
TSl g 3R, AT STGHMAT IS GUINITS], §RI-ARE Ul gdl WITURA d-dd STdld, HRUI
o Ao ST iedhnss SradTd. faRIva: fRY YT fdbar 8T gard= sRcred fomroft 7w Sffor s
CIBUYTA], Uld Blc-[8U Tea-agiRA UithigR fRidhear U aiftid dvel SITaTd. 81 AR Uiardll ToRIud
Sad! 3T ST fehuary Had HRdl, A [HHM TaHTANG 3 I8 SR Ted!.

3. 9IOTET HR 98- HIUIRN &HdT (Wind load capacity): HRaMe) fafdy gamme ok
3Teasard, faRIvd: f Rl UFTHE Iidiges HIST HidT At HRah. dge Uid SURA
fEDHTUTAT G AT AT AR o YR Hold 30l ARG 316, SR Uld SHGR ar=grl YR g

B bl Aleld, TR d dih dbdld fhal DI dbdld, SMHes HTeHtd JHAM gIvaTeRIeRd
Sifadar eieT FH0T 813 Wddl. REWTS!, HRATG ar=aredl HRAMS (IS 875) T UTe ®RUMR Ui
St e o1%. § T8 s fafqy HRTHTE ar=aTeaT GIETIaR Uid fardl! HR W8 e Udhd! a3
Arfexie awd UgH &,
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4.%%% (Ease of maintenance): -0 Ui 39 WWW%@WW
JTEMIHD 3d. fad Wws HRUl fdhal 7 TR AT daaul JrTa! fa=IY IUHRU! o1 Bl o=y fdar
fRrear arTaa. § faviva: g HETa fdhar dges i AgMMTaR Wit STl de@ns, 3% Udhd. &l
UfehaT JaH HRUGMTS!, Alexgad JUMd! 3ad Uid Masul siftid BacRiR 33d. a1 Jumdiges
Bicll 31101 d5 .

> BHO-ART UId G¥IHT: 3uHun«l fAas (High-mast pole structure: Selection of equipment)
WA Table 4.3 HEY BT-HRE UId TAGT3T IUBRUAT fRas sl WieRad Ry effad smed.
Table 4.3: BTU-HIRE A IuHIUNAETa! fAas fAey

(Table 4.3: Selection Criteria for High Mast Pole Equipments)

gcdh (Component) fras ey (Selection Criteria)
e et fRIFTE TR MRl (30m-50m), 3N &
(Pole Height) (20m-30m), ¥ TSTH (30m-40m)
wiSdgey (Floodlights) TA.Z8l. (LED) fdhar Ta.3M8 8l (HID), dics amgfem

O TTAHATIR (150W-1000W)

fder (Sere, ameqe PR YUl | S UlerTal Hiexgdd, HHl It Hgsid
(Winch System)
dheld UAd (Control Panel) gfdhe FHI (MCB, RCCB), R, et 3nfor gl Tvamn

IA1dy
PalciT (Cabling) AT UleRIUD, IYclce B dlesid URIRICTS!
3{fAT (Earthing) AT [ggd AgH ATl HIURA RS, W1 fdhdl dhitiha
3fff
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> BW-WWWT: CICIEUE| GﬁW(High-mast pole structure: Wiring diagram overview)
ARk O
(Lightning Pole) _si
¥ R1e= (Rain Shield) —

golt e 0 GHlaere Fad

(pulley set & suspension cable
dFT Wl

(Lamp Plate)

(LED Light o U,
Source) ?ﬁﬂi‘?ﬂ G:W.m)
o nti-falling device
DIf®T A 9| ?
(Conical lamp pole)
ferfoeT T T (Cable)

(Lifting Rope)

(Antl dropping elevator)

AU WRa
SYDRT (Lightening

protection device)

(Lifting and Lighting control system)

Figure. 4.3.3 - 81 ARC OId ¥R 3101 qraf
(High Mast Pole Structure and Wiring)

T TH gH-ARE W ARfeT araf gurrelt THifdy o

1. UTaR G (Power Supply):
o 230V fdar 415V AC (@reTaR RiTa-Ue fdbar ¢i-th).

fSRESIRM TFIWIER (Distribution transformer) fdhal @& faggd dAameyd RAaT
H0I,
2. aﬂ;ﬁﬁﬁqﬁ (Control Panel):
R Afdhe dax (MCB): YT Tlhe U TREUT UG Hd.
YRS 3@ FHc Widhe 9dH (RCCB): faggd YRAMS! aruRd SiTd.
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o PIcdeX (Contactor) 0T R (Relay): Tadaferd RafiTaTaT aToRe SITdTa.
o CIIHX (Timer) / Bled IR (Photocell sensor): m MYRTAR HicHICH
3{11/3{1th 3TURR TUSS HRd.
3. E[ﬁe[GRHWWT (Luminaires Wiring):
o THTHM ®leeol fAaumae! a3 8l (LED) Uaadscd Rad (parallel) Staad
S dTd.
o TP RIS WA Hiche SH .
4. 'FﬁETQW o= yoment arafe (Motorized Winch System Wiring):
o AR AT R-Erell Hrogrrat iz g aruRdr.
o 3MER-Cgd U] ferfie ey arRdra.
5. SFT woredt (Earthing System):

o ey dieaiurgs SRevmETd! o it gmeRf TS Pere 3,
o eI YAaHTat Wad T aroRdrd.
4.4 @ET-IE‘E 3T B-URE ?ﬂgﬁ"ﬁﬁ %311%‘-—[ Q‘%‘ﬁt’ 3for &=t (Design, estimation and

costing of streetlights and High-mast lighting)
IV 1: 300 HeR AT T 40W TRRIIC SR USRI BT 315, SATH! had UlaR 222
3Te. XA Bat 4 Hiex 3118, fHHAM 0.8 A AR U IRIUArTa! Ihe s g a1 ol

30T SHTa=Td AT 3IAT <.
3R
20m
—t
1 2 3 4 5 6 7 8 9 © {1 1213 4 1516
- f
ﬂ%ﬁﬂ% (Assumptions):
feaaret it 9 Tiex AMET.
DIRITE 3th JfeA—I=A 0.5 TG,
faitof siaRTe weafdga’ia geqfmsH

= 0.8 lux U&T ST = 0.82 lux
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0.82 = 2 x I x h x COU/d?
= (2x222x9x0.5)/(d)?
(d)? = 2436.58
(d) = 13.45m
T (Span) = 2xV13.452 — 92=20m
1) Widi T-AT (No. of poles) = (300/20) +1=15+1=16

2) I d13e dax Y ISl (weather proof fitting) 8T = 16

3) @UTFﬁ_GI (Total load on the line) = 40 x16 = 640W

4) TS e (Load current) = 640/230=2.78 A

5) Wie Asca thol aRRUTE! AAC aRR fage g,

SICl (Length) = 600 x 5% extra = (600 x 5)/100 = 630 m

6) ©IC ATscal Ged arRATd! AAC dRR Hasd 3fTg,

AT (Length) = 600 x 5% extra = (600 x 5)/100 = 630 m

7) T ST (No. of guys) = 6 (TH UTIe] WSS G 30T Ud® i WiaMNe! Ua.)
8) Vehd S~gcicdl TR (No. of shackle insulators) =16 x 2=32

9) RIS} 8 SWG GI dR aTuRe 3118 (8 SWG Gl wire for earth) = (300 x 105%) =315m

10) Wid 34ffT T (Pole earthing set) = 4 sets (TAH UTISTT WISTETST 30T SlebT=aT WIS

11) SHFFTATST 3maaiee (Eyebolt for earthing) = 16 Nos.

Maharashtra State Board of Technical Education 177



Safdedhd TR M BIcadlT (33834)

foree 3Tt Wy (Estimate of the material)

Electrical Estimating and Contracting (314325)

Table 4.4: HeRUd TéAe
St Description of the material Quaqtlty Unit
No. required
1 PCC poles, 9m long 16 No.
2 AAC conductor for phase 630 m
3 AAC conductor for neutral 630 m
4 LT Shackle insulator with fitting arrangement such as D 30 No.
clamps
5 8 SWG Gl wire 315 m
6 Guy sets complete 4 set
7 Guy wire 7/8 SWG 25 kg
8 Eye Bolts and nuts of various sizes 16 No.
9 Earthing set 4 set
10 Street light fittings, weather proof type 16 No.
11 GI brackets of suitable length to support the light fitting 16 set
12 ICDP switch 250V, 15A, Pole mounted 1 No.
13 MS board with cover 1 No.
14 Charcoal and sand Lumpsum | Lumpsum
15 Cement and concrete Lumpsum | Lumpsum
16 Binding wire, clamps, other sundry items Lumpsum | Lumpsum

**k%

> - Y (Exercise):
1. oURAHT (Define) PXI: i) cfglrl\-H{-l Ul (Luminous flux) ii) argfen 3{T3CYC (Light output)

2. ATdolHd AR Aol RITT-d 3feF g H.

3. AT AR AIoHYTa! aroRuard JU=dT 3HiH-3{1h a0 Jurerd (ON-Off Control)

FIHRT 1
4. ¥ drse Uierd! T Fig. 98 ¥ 1.

5. WIC ArZCHT! TS AUt {01 IUSHRUIT ATat TR BRI

6. 30 W Tdss! f&d (3000 s Ular) dTuRe 200 HIeR did XIMNTS! aAgfet aie fegmga
P STOT AT H U TREHT T, SUidhe [ A 0.8 T agfe A fiad,

7. B AR ¥ digcl TRa-d WPIHR0l 1.
8. AT HiguitHm Wie dge=ar fafdy WRem1 Wy o
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> e UTsaqE® (Reference books):

ZZ Author Title Publisher with ISBN Number
. K.B. Raina, S.K. | Electrical Design Estimating| New Age International Publisher, First,
Bhattacharya and Costing Reprint 2010, ISBN:13: 978-8122443585
) Surjit Singh, Ravi | Electrical Estimating and DhanpatRai and Sons, 2014 New Delhi,
Deep Singh Costing ISBN:1234567150995
A Course in Electrical S.K. Kataria and Sons; New Delhi
3 J.B. Gupta Installation Estimating and | Reprint Edition, 2013, ISBN: 13: 978-
Costing 9350142790
4 BIS 5P-30:2023, National Bureau of Indian Standards
Electrical Code, 2023
IS: 732-1989, Code of
5 BIS Practice for Electrical Bureau of Indian Standards
Wiring Installation

> Hed=Al SUYdd i (Learning websites):

Sr.
Link / Portal Description
No.
1 | https://standardsbis.bsbedge.com/ SP:30 NEC 2023
2 | https://gem.gov.in/ GeM portal for procurement.

> Refered Links for Images/Photographs:

1) Fig. 4.1.2.12 and all images in Point 4.1.5- SP:30 NEC 2023- https://standardsbis.bsbedge.com/

2) Fig. 4.1.2.5 - https://www.team-bhp.com/forum/attachments/road-safety/2568078d1706875178-exiting-
highway-into-service-lane-vice-versa-rules-vs-best-practices-scenrio-4.png

3) Fig. 4.2.5.2- https://bestengineeringprojects.com/wp-content/uploads/2021/05/Automatic-Street-Light-Circuit-
Diagram.jpg

4) Fig. 4.3.3- https://ashaenter.com/airport-high-mast-led-flood-light-in-bangladesh/

5) Fig. 4.1.2.9- https://timesofindia.indiatimes.com/city/pune/speeding-vehicles-turn-safe-eway-shoulder-lanes-
deadly/articleshow/71192345.cms

6) Fig. 4.1.2.7- https://encrypted-tbn1.gstatic.com/images?g=tbn: ANd9GcSIAQdIFdhHUTtgbN-
WC7p13M2fdp5P1wnTj-2FBe3p6dvOsVyG

7) Fig. 4.1.5.10- https://encrypted-

tbn1.gstatic.com/images?q=tbn:ANd9GCcRA5_G_ KAYRgJMrdR9JCkVcxxRS818iVSMpyFBidDPCASGP-EO
8) Fig. 4.3.1- https://xeratech.in/blogs/highmast-lights-outdoor-illumination
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gfe -5
fefereger amgA
Distribution Line

> faug fAreo=ht (Course Outcome):
> SERES AT ST & SRR Ala-Td SREHM (estimate) BRI

> Hed st (Theory Learning Outcome):
> fecieam U= SRR WA e
> SREISIRM AS-Io! A=A e JHid quid o,
> WHBIES SREISYR TS THIST SREAH B,

U= (Introduction):
URATAA SRCIYRM A3 51 SARINIC! Agde AR 3Med Sil e AU UTEHI-T Felde RICT
qRAdTd. HRATA SIS AT o glecsl , 3R 0T Safl=H gIudmear YHTMIIR dgald.
?ﬂﬁﬁw NIER] Feﬁ@\_:l qraat (Distribution line voltage levels):
11 & (11 kV): VAT Teayol T HSar TRt Tufiie SRR Gleed
qTdel,
440 TITE (440 V): TTH SIS QR Glecsl UTda!, STt UTedh T URERIT faal! S,
66 BT (66 kV), 33 T (33 kV), 22 P&T (22 kV): IR AFD S SYR Bleel.

> SIISgRM RIEH (Distribution System):

o URHE SRR (MTYTH® UIREON): G Selid U 132 deldR Safacd ia]
ST (Transmit) dail ST,

o b @W&I’Q’H (gH tI'ﬁ'lil'l'JT): TUH® EA'IT\EIW g (Transmission line) Udhl UL
WIAR 33 B! TId HHI ! o, TR USRI FeReIHS TIACT (Transmit) et ST,

o U fefegea (mufie e ): STy TfiRE d5T ewRTEEE 11 Bagt
Td HH et Offd, HR UERIAd AT HSal SIAC (Transmit) el T,

. Vb R @EH ST ): TUfie SRAGIT s SR FeRETAR
440 & G FHH Dl STd, TR Agd -1 [SREE (Distribute) det SITdl.

. fefeagm ERsgm arge) @idt: 2023 A8, YRAT=AT UiaR dre-d (Power lines) &Sl
14..4 Q& Ffhe fhaHiex aAfatan 3.
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5.1 fagga 3ol R 3 Al sTUM, SREIIRA AR THR - WATHE onfor gam,
s 3for ‘I{&ITIH 3for ddql (Block Diagram of Electrical Power system, Types of

Distribution lines - Primary and Secondary, Overhead and Underground, and it's comparison.)

Gﬂﬁ'ﬁ[“cﬁ Jd-Fleeo e[ HIC ((High voltage alternating current) T Wiﬁﬁ?{ﬂﬁﬁ
SR (Generation), 'gqum:[ (Transmission), Eﬂﬁjﬁgﬂ:{ (Distribution) 3TfOr aTaRT Ufshar Ty
gId. ufehan s@ﬁﬁjﬁﬂ SRR (Generation) %EQHMHjﬁ = gId, S Abed Tl (Mechanical
energy), ﬁ?ﬂﬁ JorAed (Electrical energy), =qidaid el Sird. aTof, Rﬁﬂ%%ﬂ?@ﬁﬁﬂﬁﬁw
TP <aizd 11 PoiaR gaaciRe  FHdEt sfeexrer adad. dedexadid AU I Il
JHOF BId. A R 2 @lecs HH 8Id 3NfYT did Ueedrean erafiRrre! fe Rifken srerdem
3R, § THAM HH! HRUANIS!, Tdh TU-3T TAHIHR (Step-up transformer) @leesl 220 el Gdd
dTedd, HRU I Gleed UfeRIYD THIH B B,

MM 220 Hag! SFAMHRM SATRIRIC ClaugR Iw-Gglecs] CRITHRM A3 did JeedTd I~
Hell . T AT SRR WA G fhaT SN RS b e HRUAMTS! Sisdld. 3@
FleeoldR TFATHRM § YATYd Hd Bt HHITHH! SHorl dIerg 3ol HIaeHd- (Energy efficiency)
I Fell STTd. S Blecoldes AT STerel SIEH fAfRTY IITex ST WaeRd fSgis- IR B!
il .

FERCIHR SaaeiNC Uh TU-BI&H SFABIHR (Step-down transformer) §R &lecs 220 Haa! o 33
Hegt Tdd HH Bt olTd. § HH @lecsl Rod SReIsgR 3T 3 arRmre! 9 3R, Ut
Qe W RAAY Bieed (Faults) 30T 3@RANS (Overload) THTETU TGRS HRUANTS Hidhe
SdR (Circuit breaker) 3101 Rl (Relay) IR Uicfdeeg fE@aaY gIR JRI&d ol ST,
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et |
Aﬁ'" T"’T‘ :n’
| |

e

:§:~r'xvg:-

Figure. 5.1 3@@% Uiar Rerd sdie S (Block diagram of Electrical power system)
ffYfdT geewma® (Receiving substation) 3Afacdd TGl , 33 Hag! BIST gR FeRe A fdrar
Y HicYl WeHIwdd Ulg=ael! S, BISR & IJ=-&Hdl HSdR 3Med o 3(ed d HEH RIS
&g oaiat 31med, o ReHd ‘Jﬁ'&iﬂmﬁ (Regional grids) fay&-ta IS @ﬂRﬁEE[-‘ZH {-[IEITQH PdId.
FREFINIRSAT 3 GIecord! ATl AT eI ATgdh =1 AT TR AT faomr Sudi
IS e,
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Wﬁﬁlﬁﬂw (Receiving station), ®Iceol 33 B! A 6.6 ha| gdd &4t T 3Tg. &1
Wl T8 YR a1 nem-glees el TRl faggd TedT Aot saadifyd
OTcs] TR HRl. T HaRe AR WTd a0 Rdia RR 1f01 Sriem SHiov= A sxama.
6.6 Boo! dl HHH-Glecs divl dgddbal Sasie Tl 0T SUBRUTHIST STURTTHE aTuRal Sl
3ifoH Bleed Hregoi- WIS IR YIER (Local substation), B1d, f1Y 9T 6.6 rea! a3 400 Flee
Tdd Iu1 HRIHTAT fdhaT gefert] HRIGTST 230 Glee ! HHI dbell Sild. 400 Ble UTd! JHTRIG:
3N ST WIS aTuRel &1, TR 230 Siee Il AT STUT AT JToRTETS! aToRe!
SITd. I THATaR SRCISIRM SR IHY g1 QRIqedT STom=aT fasrd! Torax gHfdd HRuard
AE<aqUl YHHT Foladrd.

WISR (Feeder), TSRETEX (Distributer) M1 Afegw TR~dT (Service lines) THGRT SrEciedl
SR R Yob Gae IR gl ARGATHS (End user) AT I 8ld. Bis?
PO S §¢ DR, Aied Al [qaRbHl Solfgalsd IR, aur™ 0T IeT=h
SIS dTd, o adc e §d Argehiudd Uigdd arel | PR,

e a1 R fas 3ife urdesd (End user) 34, FaTeh Urge § @rse , ifcw, oo anfdr
OIaRAT SUSHR OIS ATIRATd. BT 30T gt ARG ATATID AT SUBRUT SIT0T Arfca
IR WTo! faviaR faded SRIdrd, R e Uil ofs TAAHUT ST MSaRH arg-ama]
(Production lines) STRd Saifacdhd Toll STARID 3. BIAGHT HTOT [AYMTRdT IR RieH
7 fafay TRer guof s arfgera.

> faavoma (%WF‘I’) YD (Types of Distribution System):
T, Cﬂ@w Rty (AC Distribution system)
(i) YRR %@35[5217[ Ry (Primary distribution system) 3rfor
(i) JHe %@W fdm (Secondary distribution system) ag GTW 3.
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—— Primary dustnbunonﬂmmﬂ]
i P—
' B=
I
E m Sub-station (Hd @QFI]
]
I
3-Phase : l
FWire 11 kY
- EE] EEE] : & 1 =i
I
I
33KV :
Sub-station I
I3V :
' FH
! ||
i ] I
1
1 _ Big consumers Submstation (& é'-"{l:lj

(m (Factory)
Figure. 5.2 UrIER] fSReeg=H R (Primary Distribution System)

ORIRL R %‘@Tﬁ!{ﬁ Rt (Primary distribution system): &I T HC (Alternation
current-THTET) T YT 3. FReegx R St 9=y IR fdsferd SRd &lecoiak &1 HRd
STIOT TRRT HHI-Glecsl AEHIET dTIR Hee- [dggd Jord HIS Sl gldesd. Tam] fSfeegRe
R A1t IRl e sl [SReSIRM HRUATT QeI THTUM 31101 YR 3faR (Substation
distance) TATER TG Sl FaTd ATHFIYU! GTORET STUTRT WUTH fSREHRM e 11 H&), 6.6
D! AT 3.3 Bog! 3. UHHRT FSRESGRM 3-Wl, 3-aRR (Three phase Three wire) RIedgR ol
EIGH

Figure. 5.2 T I UraeR fSfReeR Rl qriad. SRfeT exmaey faggd 31 xrevrd fohl
Sa ] eRCIFSIas I GlecoHel YITRT el Sifd. I e AR, Fleedl UHI Wd I3
ST IR HadH 11 $hag) Td HHT dhdl Sffd. T GlecoloR [SReeRH fdhal HidT UTgehi-T fafay
R SAdIRIe GRIqe SMd. § S Blecdl [SResg=H fdvar uramRt feResg=H daR @

(i) G feResg=™ RIRE (Secondary distribution system). 8T 3feeRATT HRc (T TH
T 3{Tg. Yahex! feRegM RIREHT a4 glecord AU GHIAY 3T TeR 3ifad Uigd I faaient

faggd Sl aToRal. Ydhe! FeReeg= RIEIH 4007230 Fiee, 3-Bd, 4-aRR (Three phase four wire)
féreeH grerad.
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11 kW H ! FPhase R .
1 i e ———— S —
I-FPhase [y " 400 W f T
. *‘Ld/l‘, \?’, neres Phase¥ . | . uf 400 Vg - -
A\Wire :‘JJ .*? E Phase B | -10?'»" i LT, 230
N . -
| Z-Phase Delta/Star | H : |
IDistribwtion transionmon [ h i i
____1unaky | ' ! b
o ___1 : e
r 1
i I } I
| I .
! : b
H ===pa===] AN
A L s =
= [DQ =8 i 0] &=
House 2 i House 3
]
(8134 2) : (’13¥ 3)
i
1111 :
[EEH] It '
Factory 3-FPhase '
1
I

taedi 3 herarg) ™ (D] EEE

Figure. 5.3 e %ﬁ?ﬁg&ﬂ Riesate| (Secondary Distribution System)

Figure. 5.3 Teh T b el [SReegRM R A a=fad. et fefesgz wfae fafqy Jeresman
s’?ra@ﬁra"r &M &, Sl %’Wﬂ JEWCT (Distribution Substation) TEUIATd. ATgehiel
AR (Premises) TERCIT T TU BT3T SFABIHR 3Med. U@ [SRESIRM TaEIAR,
Elecsl 400 @led A LU SI$H (Step-down) bl ST 10T Ulavd feRegRA 3-Thd, 4-aR”R
3TERAT P (W) gR faalkd &d 9. & REA PIrmg! gF aind dheack A 400 Flee
3 ST U WM hodex ST Ygd dheaex AW 230 Tiee 3d. R el SHRCH Al
DIVATE! ThT AR hedex AU Ygd Hedes g™ Siieaid Sdld, R 3-Bel 400 Biee AR
s A< 3-Thel TTsH X SHSaid SR,
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Table 5.1 3IEeS 0T 3R M SRR arg Gefie o (Comparison between Overhead

and Underground Distribution line)

(Aspect) (Overhead Distribution line) (Underground Distribution line)

DI (Cost) @l MR ®Re, flhe Hed—T | 8 SMRMA ®Re, o HeA=, 3w
NIGRUECY CEL

TR N PR, daR-scideg 30T <r2d-

(Installation) T SO TR ¢ et R

RGIBEE o Romed, daX SHW ST | el Remged, daR ofiftl TR

(Reliability) SR BIUgTe TreRId BIcHURHA Ulcacs

(3 RfeaT) fesgarel  sFaMldl, eS™hy | ol AT 3 fdee, fegforad arR fdhar

Aesthetics FeAC Bl UISKIREG]

Ut (Safety) |8 R 3 Sfiecy A | WY, Sdcs 3 SR8 hacaqd
WIfeiT aRR fdvar i Dl R ST 3R,

SINIERIE] § B 3T TeaRME AR

(Durability) A GERAIR Ji(;o R AR ﬁ Hé)-

ARAT

grige RfedmaR  gRumE ST y e

(Environmental AS SR hHY (S B Tehd) TRIFRACT SE7aC SR ST

Impact)

[UECERE] WA Thame T ga-diecd | 3 TRaM 30T off/fAfeay-alecs

(Applications) | eTafy=MATS T e IgRMaTdt smafegd

HeAg il T efldbe 3101 RUSR Wlecd UvT | f&fthdvee ¢ dlabe 30T RUSR Wi,

(Maintenance) | flrehe HeA=T 3TITD qul oY fihehe S=gal

?TW g-dlees SR AT feeg 9o | onfor  fafsoy-dieeo el 3

(Le\cjeliile A W@W&é@;
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5.2 SIGTSYRI A13 TAST (11 Pagt) 3T TACT (415 Flee) TSt UGl SITUMRT HeLl3ra,
SRIgRM ATSATS] aTReT ST $acd, Tadl/ Tadl UlaR dpacadt fHas fAuifa
PIUIR Pae ATOT had =M Ugl. (Materials used for distribution line HT (11kV) and LT
(415V), Cables used for distribution line, factors determining selection of LT/ HT power cables, and

cable termination methods.)

TS (11 gl SO TACT (415 Blee) SREISYRH ASTHIST ARl SITUIRY H8 FIHT @IeiergHTol
Fdtag el 3Te:

1. OId 31701 i fi Tt (Poles and their fittings).

2. Hragex 30T Iid TGERIS (Conductors and their accessories)

3. 372} TR 31T e YRRt (Earth wire and its accessories).

4. 5':{1?[3“\’ 30T i st (Insulators and their fittings).

5. % e ATO1 Hafdd sReHe (Stays (or guys) and the associated arrangement).

6. JICT-FATIT ST (Anticlimbing devices)

7. 3R qig- EI] (Danger sign boards).

8. ST a”R (Guarding wires).

1. Ui 31for i fpfdvst (Poles and their fittings).
NEES SIEREIG] BT TR (Overhead line cross arm), 37{1,@?? (Insulator) 30T H S FeTTAT YR
(Conductor support) TEU[A Ul dTUR dhell STl I SO JTHII U 3igRe s dre- SURUARIS!
Tl TG dod Ui (Wi ) IR ST
1. AIHar O (wooden pole).
2. Wi gid (steel pole).
(3) tha (Tubular pole)
(Eﬁ) 3d Ui (Rail pole)
3. Holdd Rywic dlwie (Reinforced Cement Concrete-3RET!) 30T Eﬁ@% Ride difoe
(Prestressed Cement Concrete—m th?l ﬁ'&lﬂ'@ﬂ, SIFEAd ATacd] ST Sl @Fﬁ
TidTT dieeT 1/6 Sdd! Yl Sid. YRR Ui (PCC pole) §dd 3RTd Al Ai8qe®,
graresuft, IURTH Fay 311e. YRIRIR Ui (PCC pole) 9 Hier 3for 8 Hier didld SRIA. i
TR ST FYeIex TN el YR VIS WATaR SHRIfed g TR Sacd
ST, -3 AHSrA fohal Wiaed AeRad = sHfad SIS, Wdhdrd. aTIRId SRcied]
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ATHS! DH1-STRIAT AEHI TS AT 1N -HaR @Ieited JHI0r 3MTea:

11 ohog! QTS WIaT - 1.52 Hex x 125 Bt x 125 e,

33 DHg! AR ATS1 - 2. 2.14 HIex x 125 e x 125 e,
ATSeS A (Mild Steel-THTY) Td- A 3MHR 75 Bt x 37 fBdt anfor 100 fieft x 50 fed g
W 1T SR U ATuRa ST, e aiId Sleblar fU $=qaiex (Pin insulator) A #Ruama!
UId €19 S (Pole top bracket) 3TIRTH 318,
R. Py ATOT RIS (BTIWTﬁ) (Conductors and their accessories.)
HIRAT ITARIAT HRATA GIHD HTedTdes, HIOR SAHIRM T faarumare! Heaer Il
RS S ATel ST STl FgHaHgR §da SR, 3ifd Tegifad We Hader (All
Aluminium Stranded Conductors-TUTER) YRS HH wlecs Sk oqRH Ry aR aTuRd Srard
(@1- 67 Hiex 7da).
el yaferd SIegfiifaH B8 e’ (Aluminium Conductor Steel Reinforced-TEITHSNR), Sfegiif-geen
H ST TARMRS WId DR A T HTed. UMM Hedex Tad b (TUTHAR)
=T 3 AT, M5 o diel ale dal oifd, dhd. TeUMH TSR dedex Hisdl JHIuNd faggd
o] THRUT 3107 faaRurd aroRe ST,
TearTgss WId deaey (Galvanised Steel Conductor) TSTal SITd AT 3101 3= UfAHR & SRIdTd
TEU 3MRM AR ISR HHRM (Telecommunication), 3 9TAR (Earth wire), TS AR (Guard wire),

T AR (Guy wire) 3. A ITORAT SITdTd.

Heaedl UlaaR 3cid HRUGTIT! WA SRR (Accessories) STILIH TR

1. STEFET <Y (binding tape).

2. SISfET AR (binding wire).

3. WRad ey (CﬂTrﬂ) L) (parallel groove (PG) clamp.)

4. g S8l (jointing sleeve).

5. RUSR Wi (repair sleeve).

6. TR Fei (tension clamp).

7. TWTE g0l (suspension clamp).
Heaeyd (Conductors) @1 fUF eIy (Pin Insulators) GR STEFST €U (Binding Tape) SATIOT SEFET
dRR (Binding Wire) T HadH SiYe SiTd. Yol I8 H8aey (Straight Run Line Conductors)
SIS FGAFATT Seid (Aluminium Alloy) TR SHedl WRAd I8 (PG) i (Parallel
Groove Clamp) T ATR el Al G heaey SISUIMTa! Siisfei Wiidg (Jointing Sleeve) ATORG!
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STd. ACSR (Aluminium Conductor Steel Reinforced) fddr AAC (All Aluminium Conductor) adid et
SR IRT (Aluminium Strands) gediedT fddl WRIE HTeied] SR Tt TolgidRUMRITS!
NUSR witeg (Repair Sleeve) It SITd. i Uia (Terminal Pole) @R Shgacx (Conductor) o fexs
ET\EJ,F-]ET (Disc Insulator) =l T JWIE aeil (Suspension Clamp) EIENEIG

3. 3¢ araR Srfor i ﬁﬂ'\ﬁﬂ'\ﬁﬁl (Earth wire and its accessories).
3T (Earthing) GIF TR Fait OIS, bl

1.hcg3rd 33 9T (Continuous Earth Wire) USd:
3 AR (Earth Wire) Td FUICHa ATada Sffd 30T Y&d 1.6 km SfaRTaR IR f&a1oft (Four

Points) STHHTT SiTgat o, a7 fowmonadia ofdR 2 faad IHM 3.

o1 IR T8 TicaIsss & Id (Galvanized Steel) It 3/d, 30T GSL 8 SWG fdhal 4 SWG AL Iuas
3.

1 feaTont 3ff-the off-arR e (Three-Phase Three-Wire System) et mfs (Guarding) 3{ldgdh
394, fad saa orf amR (Double Earth Wire) CICEGIRSIG!

HTa! fe@mToft J-aice (J-Bolt) fhaT ¥p-3a e (Screw-Eye Bolt) A 314 IR Sqddl! S

SR foamToft, S B 11 kv AET (11 KV Lines) TR, 31 aRR (Earth Wire) T& (Reels) IR daait oI,
2. §'\=|'\Ff Y&d (Second Method):

1 UGdId A UId (Pole) AT AT (Earthing) et SITd SATIOT 312 ITAR (Earth Wire) UTaiaRe SIEHId
A3 31 MS/U18Y (Earth Rod/Pipe) TN SISal SITd,

MTST 20 mm T a3 3MTaH (Gl) 1S (Galvanized Iron Rod) fdT 40 mm sam =T Uigy
(Pipe) ST QUi @ieiodd Sldal STTal. aral axdl U (Top) HHIA HHI 0.6 Hiex S
Tcfod IRaTeit ST,

572 arch Hator 3g, fad HIesdT (Charcoal) T Hi (Salt) T TARH TR TR e 31 IRRe=
(Earth Resistance) FHH! Bl ST, B AR 10 3N (10 Ohms) U&fT ST =1al.

> T egdeR Ui (Steel Tubular Pole):

14 mm SN 8% (Hole) & TIaHed WifciT S (Planting Depth) T 300 mm R ol STTd. JrHed
3} IR (Earth Wire) &[?féﬁ?@?s' (Earth Electrode) i Sred! I,

> PCC 3ffor RCC dia:

a1 iraqed 31T aRR (Earthing Wire) a3+ WTell SATOTE SITd 3101 oY TR 30 (Clamp) B3
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&ﬁ%ﬁ@g (Earth Electrode) <l ST dl ST,

> 3 araR TfOT R (Earth Wire and Connection):

GSL No. 6 3% aR Gl §iee (Gl Bolt), T (Nut) 3ATOT AT=R (Washer) =0T HedH Gl @ (GI Lugs) =T
Y 3HRTET AR H&- G187 (Pipe) T SISl i,

4. ET\ﬂaE? 3for wid feférs (Insulators and their fittings).
. ¢ Afhe T fagga yarer™ firdst MWETRM (Prevention of Short Circuit and Leakage of

Current):

AT B Hadey (Phase Conductors) Tefia e gfdhe (Short Circuit) TTSUGRATAT 30T -

3 (Cross-Arms) AT%d qifﬂ?ﬂ iang areTdt TTesdl (Leakage of Current to Earth) JGUgTETa,

$gac (Conductor) 3for I ¥R (Supporting Structures) e 37\‘1@?@ (Insulators) sad

BIGIGH

. 9 Siﬂaﬁ (Pin Insulators): o= 'a':{lﬁiﬁ (Pin Insulators) Q]H@Iﬁ Pl (Rural) 3Tfor <t
(Urban) YIS 11 kV UTdfHe fadvor vwimed (Primary Distribution Lines) IR ST,

33 kv Tl @lee (Voltage) TT3T ITUR SIS, ehdTd.

o= sﬂaﬁmlﬂﬂ (Single Piece) fdhar aecidg (Multipiece) WG&UTY 3ard.foq sﬂ{j,ac{ir (Pin

Insulators) HSFEXAT R TS (Tension Load) Tg- B [hd ATaId, Sf TR ST (Angles) 0T

$€ USY (Dead Ends) R BIdl.

o %W?F\ﬁa?\‘f (Disc Insulators):

S A s (Tension Load) ¥g hxIdI artd, fad fewm sr{jﬁC%ir(Disc Insulators) JTURT SITdTd.

g IR (Angles), 38 USH (Dead Ends) STFOT TR IIaicd (Suspension Insulators) T8UM aTURal

SITdTa.66 kV fdar Qg $1feie gleedl (66 kV and above) 13T TR XSTHE (Straight Runs) TRURH

sﬂﬂﬁﬁ (Suspension Insulators) IR ST,

11 kv 31for 33 kVﬂT&fT\q(ll kV and 33 kV Lines) A, OR Heaedl ATHR (Conductor Size) 48 mm?

fohaT e M1 3d, TR JWIH SYley aruRd ST,

J ?F\Elﬁ??ﬁ'ﬂ (Insulator String):

11 kV HIB"[W%EF%{R&@H (One Disc Insulator) ERW 3.

3 Fleeol (Higher Voltage) qret, 3@ (5 $rﬁ€1c{-lr (Multiple Disc Insulators) Uchd e

ET\H_?IET@TI (Insulator String) ddR ! offd. fafay gieest (Different Voltage) 131 3T &b

s*ﬂac:{-lcdnl I&=AT (Number of Disc Insulators) qd 5.2 A faial 38,
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Table 5.2: QF\‘T&IQFT ﬂlsrd{-llénl sr{iac{ fsTpdl fhAm I (Minimum Number of Insulator Discs
for Transmission Lines)
11 1 1
33 2 3
66 5 6
132 9 10
220 14 15
400 21 22

HHT 30T T Fleeo m mﬁzﬁ (Insulators for Low and Medium Voltage Lines):
o f9erEy Siﬂaﬁ (Pin Type Insulators):

g Igicd UM FHT (Low) ST AW Sleeo! Ao~ (Medium Voltage Lines) A& aTaRd
ST, 8 RS YHIHE (Straight Runs) Hedexdl HTYR OIS SUgdd ST,
Ahd CI'-:SM sﬂ{j,ac‘.%ir (Shackle Type Insulators):faTdvm 5-ﬁ€1¢é (Shackle Insulators) g Wratd fearoft
HSaeITT <X TS (Tension Load), S8 UGH (Dead Ends),3NEReS AR~ 30T Hacad Sa=-
(Junctions of Overhead Lines with Cables),ﬁ_s’ PIRITT (Road Crossings),GT"'IFr vl G (Angle Poles)
HIHTS TS JTUR ST,

oE'lTE'I'é'q?F\ﬂﬁEﬁ(Egg Type Insulators): T %g\:ﬁ sr{jﬁc{-lr(Strain Insulators) fhar 7t sr{jﬁC%lr(Guy
Insulators) 3FIg! EUTATd.8 WA @l &lecsl Ale~d (Low Voltage Lines) A& UId 79T (Pole Guys)

Tied AR S, § 3gaied 11 aR (Guy Wire) o1 WTelTd HITIAT (Lower Part) UIQRE oiTes
hdld, \sqllio?b HTURY 3107 Yroft (People and Animals) ﬁ?f\&‘lﬁ edld.

5.9 ('\‘%) 3for Teftd e (Stays (or guys) and the associated arrangement).
o 3MEIeS ARATIS! W @) araR AT W UPTR (Stay (Guy) Wire for Overhead Lines
and Its Types): 9 diaadta aror (Tension on Terminal Pole): EET&F%IQ?I LIS
(Intermediate Poles) U&fT aiTes, ST WA (Terminal Pole) Thard TahT ST aT0T g Bl
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3107 At QTS fa=H BT (Tilting) YT PR, B CTSUIRISN, I (1) AR (Stay or Guy
Wire) WFﬁGIﬁ
o) NIES] eS| (Line Turns) IGRRRISI @Wﬁﬂw GN?T, 31ifor Riﬂ'ﬂ% 3Ta U (Angle
Poles) aR T AR TaRIH 3.
o ART ST STHTY QATHTATT giomH (Effect of Wind and Abnormal Weather
Conditions): 3HMHY gdTHIHId (Abnormal Weather Conditions) Ui 30T dedede I
CUIEECIHYIR ?:IFCHH%” (High-Velocity Winds) "g“IT\‘:lFeiﬁ (Transverse) fe=A aror a?ﬁ, ?CITﬂ%
UIcd g (Tilt) fbal IEG (Uproot) TehdId.AMATSY, &R UT=IedT UlefaR (Every Fifth Pole) o5
aﬁﬂﬂ%ﬁ@?ﬂ%ﬁ%@ﬁmﬁgw (Two Wind Guys) IFNESIGIGH
o T AR UBR (Types of Guy Wires):
e XTI (Strut Guy): § TS AIRTIRIA (Line Poles) Sdd STdTd.
o T Pheaed dIv[cll (Same Side as Conductors) SHad A 3o HuRie s
(Compressive Load) dg $hdld.

o E\'@E@HWW (Stranded Steel Wire Guy):
o B TcaIss WId (Galvanized Steel) ¥ Scial SRITG.
e T $SIIA 3IdC e (Opposite Side of Conductor) S¥ad SITdTd 30T Jad
LRI taks] (In Tension) XMgdId.
o T ORI TUERT (Quality of Guy Wire): JTHTIG: ATURG! SITUMRT e oS 71 IR (Stranded
Guy Wire) 70> kgf/mm T[0T 3d.

o WIS (Stay Rod): 16 BT (16 mm) far 20 fiHt (20 mm) TR AISES WA (Mild Steel)
U SFadd A3 ST UHT eIl I WIT (Stay Plate) 31101 gH=AT CIebTal X &l (Stay
Bow) I SId. K e (Stay Plate):épf PR T (Cast Iron) fdar S (Reinforced
Concrete) U Sad SITd SO T IR 3RYT (Guy Wire Assembly) ST HoTedH e
3qd.

e W (Stay Bow): TNAR (Guy Wire) ol ERICl| (Stay Rod) Sred.

o Sft3mg fAEd (GI Thimble): T IR (Guy Wire) Qe CIdiaR @lad SITdTd, SIUideH
JRA A (Strands) TRTE BIUR ATg1d.

o UM E'I'é'q ?F{lﬁ?? (Egg Type Insulator): Udd T aRAY (Guy Wire) &l sﬂ{iaa 3 ddl
ST,

HI_SETHHH fum 3 diex iR (Minimum Height of 3 m from the Ground) s dcll IGIA]
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T IR Rl HURT (Upper Part) 3101 ETeiell YT (Lower Part) IMHE IIARM (Insulation)
PEAERG

o I UIH T (Stay Pole Clamp): & T IIIRdT GiaTall (Guy Wire to Pole) SIISUATHTAT aTaRal
e,

POLE
STAY /{vvvvvvv T
_77777777777777_77777777% PLATE
i i\ J
a) <1 f3Tult Jaaids ST 318 b) ¥ UId IUAS ST T IR RIS IR
SPLICING —— \
GUY WIRE CLAMP \
TAY INSULATOR i
CLAMPS
EGG
nsulator
56 \
STAY
WIRE
SPLICING DEAD END \

STAY
Al : : 5 PLATE STAY
. i ROD
¢) AT 3Tl X e d) S99 ¥ Uc 3RHE

Figure. 5.4: fafay UpRd X de sRoHe (Different types of guy (stay) arrangements.)

6. 3 -FeNfriT fE@TEA (Anti-Climbing Devices):
o T AR (Barbed Wire) Tiaredl Hiad TSTesat oId, St $MfIGd eI (Unauthorized
Persons) WiaTaR IUATUIY Ufcafad .
o 2.5HIER (2.5 m) ST fHaM 1 TR (At least 1 m) AT STe IR STe5ah SITdl.
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o Bl YU HHG: WERTAI aud U0 YFTTATA (Urban and Rural Areas) faggd faarur @idiar
IO SiTdl.

7. SR LIES] CIE) (Danger Sign Boards):
. AP ﬁ?ﬂﬂ WieieR SoR Wi (Danger Plate) GICKIRSIGAS ﬁagaa‘q' (Working Voltage)
3for "Danger" &1 SRR Zfad.
o Bl @ie SBFIH 2.5 HieR (2.5 m from the Ground) SdTaR 3T ST,
o IS 2551 TER (As per IS 2551 Standard), SoR STeHed TTd WA IO (Red Triangle) Sl
30T TR SHTedT [ (Black Color) "Danger" fafead sRd.

8. MM IR (Guarding Wires):
ST aRR (Guarding Wire) B Iy, JUHN 30T Wﬁ%&ﬁ fafen (Safety of Life, Installations,
and Communication Circuits) avf\a?r%awmﬁ qIORE ST, SR g e deX (Line Conductor) dcdl,
R A AR svarandt Siffit (Earthed) @ ST,
ST TRST (Need for Guarding):
o X IR (Road Crossings)
o iﬁﬁﬁ"T(Railway Crossings)
o DT HIRNT (Canal Crossings)
o cfoTPI fdhar Sfemm® GIERERGEZIE] (Crossings over Telephone/Telegraph Lines)
o LT WISHI3T (For LT Lines) TY0f ATgaR ST YRaef! SIdl.
MET YHR (Types of Guarding):
o HEAS (Cradle Guard): 11 kV Flﬁtlﬂ%a (In 11 kV Lines), ] Hedcy 3TSd (Horizontal)
fhar SeeT BIHYAHS (Delta Formation) 3MdTd, degT 81 YR dTURaT SITal.amded Hadeal
GTelt (Below the Conductors) Tdh ARgS! TRAT SHAd! Slld, SUldhe Jeaidl hadex Su-ial
TRl HRuarga! Siffi Far s,
o Sia fdar e mfdT (Box or Cage Guarding): LT ?ﬂgTNTo'Df (For LT Lines), SR Heaey
I BIHRFAY (Vertical Formation) 3rdid, TR ool ST ATURG ST, a1 YHRId ARIS! SiTedt
(Iron Mesh) TR ohall ST, STt JeciedT hedexdl STiHTar Wi §IvaIRg Yigad.
ST IRRITS! aTuRd STuTR gifed (Materials Used for Guarding Wires):
o TS AR (Guard Wire): JTHI-Ud: Jchd'-Ilif%S wId (Galvanized Steel) JTORET ST,
o TSI &I (Guarding Clamp): &1 ATAR WiSTaR JRF&d HRUIMTS! aTaR SiTcl.
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o TAT Id (Insulating Tube)TMS AR M1 HedexHdld@ TYARE  (Insulation)
JIGAUITHTS.
o 3T ReH (Earthing System):HI0TATE] JeaiedT dhSaexdl dRd ST B!,

Earth

=P ﬁ\ R PIN INSULATOR
e
Eg: 8 -

e
Street Light

B ﬁ

Neutral

L0 30 300 30
n ;

Credle Guard Wire

Sy

Figure. 5.5: (3) Hed ST (Cradle guarding) @ Bl mis (Cage Guarding)

o SRR AR-TATST ATURTT SFATUM=AT BT (Cables Used for Distribution Lines)

HIRET IR TR (Domestic), SATIHIRAE (Commercial), FH (Agricultural) 30T e
(Industrial) AT THT UaT SISUIITS! HaT ST, ATRIATT HaTal dTUR il de (Power Stations),
IUbs (Substations), 3{TfOT A Shenfies gﬁlaqmﬁ (Large Industrial Units) T ST,

> ?ﬂﬁﬁw m JTURT SATUTT HaeTd UHR (Types of Cables Used for Distribution
Lines):
o LT e (Low Tension Cables - LT Cables)
e PVC (Polyvinyl Chloride) dhacdl
e XLPE (Cross-Linked Polyethylene) S
o HT ha (High Tension Cables - HT Cables)
e PILC (Paper Insulated Lead Covered) Ha
o EHT Hacd (Extra High-Tension Cables - EHT Cables)

e Gas Insulated Cables (GIL)
e Oil Filled Cables
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> Paad DI (Construction of Cables)

Armouring

Lead g =fic) : }

(P 5dcy) sheath

Conductor

(atR 3%;;%0,1 (a%%?dding ?ﬁ%ﬂg
Figure. 5.6 Haad hHXCIRI (Construction of Cable)
(3-PR DHaerd MR T - fig 5.6) TRAAd 3118 Uh HEA AP WRIURLT S 3Hd, SIS
JR&T (safety), fewrauon (durability) 30T HraueR (performance) ﬁﬁ@ﬂ & SId. 3-HR Had
UMREAT 3-Tol faqgd YRASUTTAT (3-phase power supply) ITURE! STTd. Wt AT dhaer] TeT U
qui 3Te:

1. B} fohar s (Core or Conductors):
DR (Core) BT dhaadl &I YN 318 Sl [dggd Udg aig+ Adl. baaHe T fdhar e argsh
(conductors) 3 dTd, ST I ATURTR 3facig 3RId. § Hedex fc18 B (tinned copper) fdbar

SGAIH (aluminium) TR §9dAd 3T, HEdeR TgHl WUSS (stranded) U THHBIAR

T[STesdd Sdld, SaTHes dhadadl adrehd (flexibility) e,

2. TR 3’7{1?']'5{[-'-[ (Paper Insulation):

Ud® DR g1 AN Ha YA Shaiell 3!, SaHes fagygd Tesd! (leakage) CTesdll ST,
AR Y Flec ol UldesaR (voltage level) SATe 3.

AT Wrdiidd YUl aroRe S

3@13%3&@ (impregnated paper)

oslﬁszs DTS (varnished cambric)

. YR AR $UTSE (rubber mineral compound)

3. Hef® Ry (Metallic Sheath):
b Al (moisture), AT (gases) SO ATdildlel IFRIFURE (chemical substances) SR&fUT
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UgrETaY Beferd Ry araRd! . g1 R oe (lead) fdhdl ST (aluminium) UG s-aciel
3d. Aefod Ry dadadr AbHea 1%}‘2{ (mechanical strength) 30T AT Fﬂéq? (long life) Uald
E2GH

4. 9fET (Bedding):

Tefore Riv=r &) U SfST TR 3RTd, St e o (corrosion) 31for TifAe o (mechanical
damage) ORI TR&UT ¢d.8 U (jute) fdvar BRI ST (hessian tape) TREAT R UET%ITCWE{
(fibrous materials) EECRGRESGH

5. AT (Armoring):

ST R ST fe et 3d, SaHe *Tcdﬂlsus T dRR (galvanized steel wire) fdhar Wa <u
(steel tape) TT THIART Sl MHRT o1 IE- 8T HaAdAl HbHdbd SRl (mechanical injury)
CTBUYTHTS ! TREUT UL hadd gIaTadrT fdhdl RITUT SR SIRIdIe! (durability) AT,

6. '\‘I'%‘T (Serving):

STHRT= IR AT TR 3, Sff I §ad (atmospheric conditions) 30T Fife Jaam
(mechanical damage) TS UITST TRETT HRd.6] AR Wy (jute) fdod Wi’-‘lﬁﬂ'ﬂﬁﬁ gard (fibrous
material) TR SFaciall 3.

> Hadd YPR (Types of Cables) :

Cables (Pac) TN &leest AU (Voltage range) TR WS TATHT diiighd dedT SITI:

1. AI-EX HE (Low-Tension Cables) :

I B 1.1 kV THaT @leeoia! (Up to 1.1 kV) ATORedT SITdTd.

gl HIA Jgdd dBT PVC (Polyvinyl Chloride) HSRIT SdedT SITdId.
e UDBR (Types):
RATa-PR Had (Single-core cable) - &\J@ﬁﬁﬂﬂm (Aluminium conductor) ¥g: 1.5 sg.mm
d 625 sq.mmfﬁ:f, A, TS 0T IR PR haed (Two, three, three-and-a-half, and four core
cables) — &TFQ&IﬁTIﬁW (Aluminium conductor) ¥g: 1.5 sqg.mm d625 sg.mm
Eiv_cﬁﬁm (Control cables) — did ae® (Copper conductor) ¥g: 1.5 sg.mm 3o 2.5 sg.mm

(61 PR THq)
2. §TU-¢9H B (High-Tension Cables):
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I Hae 1.1 kv fdvdT TTAET SR (1.1 KV and above) RlecSITa1 AU SITdTd. PVC SR (PVC
insulation) dg I 6.6 kv TUd (Up to 6.6 kV) SUdI 3Ted. TR 37\‘1?!%6' (Paper insulated) Ha
11 kV, 22 kV 3TfOr 33 kv HIST aT0ReT ST,
Range of Sizes (STPRII Qﬂﬁ): fRETa-®R Had (Single-core cable): 16 sg.mm d 1000 sg.mm
f-HR Had (Three-core cable): 16 sg.mm d 500 sg.mm
TR 37{1%%3 UTaR g UPR (Types of Paper Insulated Power Cables):

e TS UHR (Belted type)

o TP dhadl fdhdl Ud-UhIR (Screened or H-type)
e SL YD (SL type)

3. QT:IETET!IW G IS (Extra-High-Tension Cables).
1 HIT 66 kV 30T 132 kv T d Flec oIS ATRT STdTd. 3isd fiheg (Oil-filled) 30T 7Y fhes
(Gas-filled) TR ATUR el ST,
Major Components of a Cable (QWFI% HBJ Ycd):
PR fdar a8® (Core): iacggd Ydle dig- AU B (Carries electric current) Hd. q4d did
(Copper) fohaT SegfifaH (Aluminium) IRIF SHaad 3RTd. 10 sq.mm Tdd fegfifaw arg® 3
gifers 3o SRR (Solid and Circular) 3RIdTd, TTUET HIGAT SMHRIY dIEdH KUSS (Stranded)
S RGIGH
SgARM (Insulation): ATEHIAT faggd TS ATARE (Prevents electric leakage) TRIad .
AR Widiid e aTuRe ST

e VVulcanized India Rubber (VIR)

o TR (Paper)

e Polyvinyl Chloride (PVC)

HRATd PVC Ha 11 kV TId (Up to 11 k) HISIT THTUMER aTedT SITdTd SIOT it VIR ATfOT ToR
s-ﬂac\is SI[IE] (VIR and paper insulated cables) ST dd! 3Ag.

> LT UiaR e fHasvar haer (Factors Determining Selection of LT Power Cables):

Y HTHR SO YHRAT LT (Low-Tension) UlaR b FaedH Yeid gchidl fadR drell SIrdl:
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1) Rren @@Tx{ (System Voltage): CENEIRCIRIESI] (Specification) fafedmT yumelt Bleew
(System voltage) 3707 JuTTeial TR (3al. RTa et (Single-phase), oft oot (Three-phase), 3fs
(Earthed) ®1 3H-3E (Unearthed), AC (THT) fdhal DC (SR) TG HRUI HATH 3B,

2) I BI HWEIRIST (Current Carrying Capacity): UaTg e (Current rating) 8T 3fcd
Heal gcdh 3HTg. baadl YuTad e dIguIRT HaTd [dggd UdTg JRIGAUU ¥g- o1l ANTdl.

3) SWIARE AYS (Mode of Installation): HacTd (a8 RITT=IT UGaR (Installation method)
AT . YFT (Underground) S¥CICIRM TTaT 3THS (Armored) Had AMdRed] SITdTd,
HRUT FifAd JHAM (Mechanical damage) TTSTIRITS! T 3 JRI&M SRIAI.OR JiH®
JHIETET YIhT 7¥d (No mechanical damage) TR 3F-3THS (Unarmored) 5ad aTaRedT 1S,
R[ehdId.

4) wREd @éﬁr $Tvq (Permissible Voltage Drop): ST BRI Has 3R HRIat B
Rlecs! Sjtf (Voltage drop) T @lecoTaT +5% TiGd B,

5) Tic-Tfe e (W-g-W)(Short Circuit Rating): (Phase-to-phase) fobar ﬂ%r-g-a{%f
(Phase-to-earth) Té-githe EURRIRS! 3T ic-Fidhe Udlg (Short-circuit current) aiedl. Bhadd]
Ao st srardl &t ot W—Hﬁﬁ@m ITUT (Stress) 3TfOr ArgHdTe (Temperature rise) bl

YH 13T UgH e Wb,

6) Eﬂv‘ﬁfﬁﬁ? SRS (Economic Considerations): iR g (Power losses), yredd

TATaRId ST (Interest on capital cost) 3ATOT BRI (Depreciation) faRIT 9 T B THR

fasTar s ! %ﬂﬁ’@ﬁ (Minimum running cost) ad.

> BT-C¢XM $acHAT MTHRIGY URUITH HRUIR Waex (Factors Determining the Size of T4-
¥ $aed (HT Cables))

Y gRA-CRH Ha (HT Cables) df fRae dHram Wieitd aTd! fadaRTd Sdedn Sidra:

1) Rrew @@Tﬂ (System Voltage):

g-CYM B (HT Cables) fRagamT Yuireidl sglecs (Voltage) THG I,
g1 Bad Ui-Ths guneima! (Three-phase system) IO ST AT <t 3rdfs (Earthed) fohar 3[-31fs
(Unearthed) &Iﬁw.
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2) HIT FEIRIE (Current Carrying Capacity):
3.3 kV 30T 6.6 kV T Sec S (Belted) 0T SHTHS (Armored) HaeEd! TaTg 98- &HdT IS: 1255-1967
g fAYiRa Feft I,

3) SWIATH HYS (Mode of Installation):
e PILC (Paper Insulated Lead Covered) e Jeldl UhR SEidl dhedl SIdId:

o TTYTE 1 UTSS (Directly in the ground)
o Sa< fhar uRuHA (In a duct or pipe)
o E»'a?[(ln air)

oy gffRdi O @9 &1 9d R HROT (River crossing), ﬂ'ﬂ?‘lﬁ'l?ﬁ (Under the sea), Hroft
(Mines)) PRI YHRTGR T&f 2 wma.
1) SIHTT Eﬁ@ﬁ Eﬁ'q (Permissible Voltage Drop):

gI-C]M B (HT Cables) AT HTHR 31 IS UIfgs &1 sglecst S (Voltage drop) SR SId
+6% o -9% TATGd ST,

2) ie-Tfbe e (Short Circuit Rating): GIE] (Copper) 3rfor &‘l’?g&rﬁm (Aluminium)
el e-Ffdhe ST (Short-circuit rating) THT JHGATS! AISTUIMNTAT IS: 1255-1967 HHIUI
ANGRI% T aTuRal ST,

> Had SHAYEAT Ugd! (Cable Termination Methods)

SREITIRM s [SSSTHE AR STUM=AT 5 U@ Had CH-=M T Je Iy STR:
o TieSs cffeH (Soldered Terminations)
o fopmgs cfifaem (Crimped Terminations)
o HUYH HATH (Compression Terminations)
o TRR XY fHARH (Wire Wrap Terminations)

IR feeaade A=  (Insulation Displacement Terminations (IDTs))
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1. Gicss effARE (Soldered Terminations)

g URURS 0T fAYMITE Usd 318, SaHe gF dlgdiae™ Hitex (Solder) Aard fiheR Hed
fadesqd Siied GiTd. 8 Hed US gidrd U=y gid ST Ueh GRiard faggd dudh faiu .
ﬁﬁﬁﬁﬂ (Advantages):

1) Sh¥ Iracggd dlcih dl (Excellent Electrical conductivity) fiesq.

2)  HH UfRIY®AT (Low resistivity), SIS Holl HH W B,

3) QM ST Sifed Wihedra! (Complex circuit) STTET .

4) WSy A AbAdd WY UM Hd.

?ﬂ'\‘lﬁ?:ﬁ'l%ﬁﬂ (Disadvantages):

1) 9IS UehdT (Time consuming process), faRI¥d: HiGAT THTUNT SATGATITA!.

2)  JWIAl dIUTHes Siscy s JIFII.

3)  I=-UdIE MWIbR HId! arg =gl

2. fpmgs iRz (Crimped Terminations)
T Ugdid A=Y fhRiT Ta aTae YT W@ (metal sleeve) AT THIAM! GG U Udhad S,
ﬁ'&"%‘f@'ﬁﬁ (Advantages):

1) 3o AbHdd KY 30 HuAHT UiddbREH (High mechanical strength and resistance to

vibrations).

2)  oldq 3T Ardayul Ufehan, HiddT YA SdTGARITa arg.

3)  TY-IrsC Sits I Bid, WU SHifeIs< §id gl

4)  fafay sireRi=m 0T Ar=ar dIEH ST UG,
Cf:ﬂ'\‘l'ﬁ?:ﬁ'l%ﬁﬂ (Disadvantages):

1) U ciHAd YRS R fofRiT gere sawadar s

2) 3Ny fohfRiTge faggd TV (Electrical fault ) T 813 Tavdra.
3)  cHARMHGR Tuad U HAT0T 3.

3. HURE cfiE (Compression Terminations)

Al N

I UG HH o d Hdex alue fdggdd algdhIaR aId fadl o), e Tdh Hoigd [dgdd YU

JIR Bidl.
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ﬁﬁﬁﬁ? (Advantages):
1) 3d-Udlg 30T S-Flees B IAAST T (Applicable to High voltage, high current
system).

2) A TfcRIemdT (Less resistivity) 3o 3Ph¥ ﬁ?{ﬂﬂ dledhdl  (Excellent electrical
cionductivity).

3)  JWrdl HTfOT aTaraRufia dToniT UfdehREH (Ability to resist heat and stresses).
4) [l Y=gl 9TURdT fdhal G-gT St dl Ad (Easy to reuse and re join).

?ﬂ'\‘lﬁ?:ﬁ'l%ﬁﬂ (Disadvantages):
1) UfehaT 3T 3 d (Time consuming process).
2) gar?r%n TP AR \SI\I'sr C oo 8h3 B (Joints may loose due to use of wrong torque).

3) qrg $&C\I'Q-'\I BIERIF PR SEIREICECEIRE RG] (Requires skillful approach for installtion).

4. IR ¥q eff_wE (Wire Wrap Terminations)

7 Igaitd Ueh UTae, f3ge die arR argahriiad ug TSTesd S SMfoT ot SgeRMaed Ua=T .
ﬁ@%‘l@ﬁﬂ (Advantages):

1) Sldg Wit 3ol TaRTITST T (applicable for fast proto typing).

2)  Jwrar fdhar faRiy Iuadunl avgedr AT (No need to use special tools).

3) oIl Odheuidal i J-I\rlgdnl e B (Provide mechanical protection for small projects).

4) BTl HHaRM daddl [dbdl BIedT Ud (Esay to remove and replace).
Cf:ﬂ'\‘l'ﬁ?:ﬁ'l%ﬁﬂ (Disadvantages):
1) J-UaTg ST HaTa! ar ATe! (Not suitable for high current applications).

2) e W’q‘?ﬁ foeTs givar Tragdn (Signal quality may disturb due to some issues).
3) ST dl STIOT TRTT SHTIID (Requires accuracy and practice).

5. ET\ﬂa"\’F-I ferawHe efifR=m (Insulation Displacement Terminations (IDTs))

I UGdid arghId IR 7 Pledl S &8 - SR Sgd Uc AgHIRIT T TTEaT ST,
ﬁﬁﬁﬁ'\q (Advantages):

1) STdG STfor Adt RIToHT ufohan (Easy and fast installation process).

2) ET\H?FQI:[ PHIGUIT JTaRTHdT ATe! (No need to remove insulation).
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3) AT YHTUNE efHReHardt arg (Applicable for large termination).

4) Tg-crge Aid fmfor g (May experiences gas tight seals).
Eﬂ'\‘l’ﬁ@%ﬁﬁﬁ (Disadvantages):

1) I9d SR gIvgr el (Signal may become poor).

2) diea Wﬂw 6! Y (Less suitable for large insulation work).

3) OIS dehigdl 3 aId AT,

> aﬁhﬁéﬁﬁeﬁﬁmwu@?ﬁ (Additional Cable Termination Methods)
1. gl % Faa <filF=E (Heat Shrink Cable Termination)
sic 13 Had fHATM 8 Ugd LV (@ ®lees), MV ((HISaH giees), 30T HV (81 @lees) UlaR
HIIIS! TR SITd. 8 Ud IRTHS (indoor) 31101 §TeR (outdoor) Glg! T TUR SUYed 3Tg.
Indoors (ERTHE): e FRGEARR, Q’F\qﬂffﬁi 3{Tfor sr{j,aés B dIR] SIS aTuRel SiTdl.
Outdoors (STRR):3AT@RES (@) AT SUTSS (YTH) faaRor IoiHE IR ST,
ﬁE’ i iRz 1?I"TI'CI%(Advantages of Heat Shrink Termination):
1) 3= gifid drdha (High Mechanical Strength):
2) I fepTauun dd 3T ifes dror I+ .
3) I ST 3fcdd ITUHIAT Ud®REH (Resistant to chemicals, solvents, and harsh

environments)
4) A, Hieeg e 30T HATU qTATaRuna UiddhREH 317G
5) i febar Fee gid RN,

2. o1 eff e (Lug Termination):

1) e (Conductor) ?F\‘:I‘\Tﬁ K1) (Insertion Depth) gdd ]%A'q (Strip) X,
2) cARMYdl Feaexd Cid WS (Clean) .

3) $H8deR Had AT (Cable Lug) fdhal e (Ferrule) WEH QU STaT.

4) 1Y fopfRINT € (Crimping Tool) ATREA 1 dreaerdR fohtd &,

T (Lug) & €SS H8acy (Stranded Conductor) T HRUATITST ATORT oiTd. § fowg HIMR egfe
(Tinned Copper Tubing) TRIA Sdcel 3RId 30T fafdY TR  Uh RIS (Shapes and Sizes) U
GH?TEUTS’ fop Tt ¢ (Hand Crimping Tools) T g 3@.‘(_’ (Indent), 3figd (Oval), SR
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(Hexagon) fobt YRS fAfgd g8 o/d. Madl o (Lugs) 13T gRISifeid T a=fiF
(Hydraulic Crimping Machine) aTuRdlt SiTd, ST & 5 ¢ fdhdT ATE 31U 3.

3. aﬁaéq HUERE] (Claw Type Termination):

O &t Tﬁﬂﬂ (Prysmian Claw Cleats) LU &T?g&rﬁun Hd R (Aluminum Cable
Clamps) S GF YITHS faURTAe 3rard. g RiTe fibfdiT (Single Fixing) 3f&eid LUL-3J&ES (LUL
Approved) Had deicy SN 3T TR & -60°C T +105°C ATUHMIT PHacel MUR g
TREUT UG R,

Ot 3l srad Filed RiTTd Siee fh{aiT (Single Bolt Fixing) aToRe+ 10 Tt d 51 feft smaex
MY SR (Outer Sheath Diameter) 3 HaRTo! IR 3] ECFVIT:I?ﬁ Pics (Epoxy Coated)
o § 81 $8R¢Td (Heavy Industrial) 30T °Td® URIR (Hazardous Areas) A& 3 R Tl
TR&{UT (Corrosion Protection) &dTd.

A (Features):
. 10 fiHT A 51 o) SToHer HacaTat IRy,
. ST 3@l (Aluminum Alloy) UR[H TR daidl.

o TP HIRITHR SRl SIRA i Fllcy Wb HRdl Udrd.

. T4 UHReT dhad ANTIAR (Cable Routes) dTaRdT I,

o 1T BT (Plain Finish) — T 3N=NfTes fohdT Tas SR HFTIRITA!.
o WW@W@%@ (Epoxy Coated) o_efTrﬁB'CIFI'o‘H

. &WENR Ut d (Packing Pieces) CINE]

5. ¥ efHA=M (Spade Termination):
WS T <HAA (Spade Lug Terminal) § $adex (Conductor) T SfHARI Tisc (Termination Point)
fhaT URe (Post) A1 STSTATITS! AR SITd. § Hobdbd YRI&d (Mechanically Secure) 30T Urce!

PR (Partially Captured) H-1aRH TG .

gréch HeR dfRrear e HURH ¢ (Compression Nut) UTIU! HIGUART ARl 9 USdl efi-d
Tgolgul fHARM URea= (Termination Post) FTedl Ud. & AfRISeT HeAH BRSNS (Moderate
Vibration) 3fciedT ATTaRUNd BTaeRMR 3rd, ford efi-wr fegdde (Disconnection) HRUTRT TR
3.
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afdrsed (Features):
1) ek Y& il SrHun S,
2)  CIHAR HgIuu SHTedT SO AradT .
3)  ESRE-YW (Vibration-Proof) BRI SUHI.
4) FHH! dd g (Less time for connection) CRURIE

6. fopfriT (Crimping):
fopfRITT 81 U TR (Soldering) AR ST BUIRT 9¥Te8T AR SfH==H (Wire Termination)
Ugd 3Tg. a1 Ugdid, fopfaim ¢ (Crimping Tool) dlU<=- dhedcx (Conductor) 30T e d RiScr
(Cable Assembly) U SrSel Al AT Ulohdd dhedexdl 3gaRM (Insulation) HIgd, T YHR
fop TR gt aTuRe < fHa QRI&T dhet ST, SR A1 UG d RIS Hg+d (Physical Effort) STRd @1,
RIS 8 Usd 3fdd [AYa-1a H=a-M (Reliable Connectivity) T& Hd.
afreed (Features):

1) Holdd 3o ﬁ%ﬂﬂ]—sc (Strong and Reliable) oM.

2)  BH-dleed (High Voltage) 30T R—-3C (High Current) TT3T STYa.

3) URUNG AR Oe i dar 1o Hriem.

4) MG ¢ AR Grgdie fChUIR HaRH [Hesd.

Maharashtra State Board of Technical Education 205



s?rﬁ-kaw g e &Tﬁ[ﬁfﬂ?ﬁ'ﬂ (3XIRYW) Electrical Estimating and Contracting (314325)

5.3 TEdT (11 kV), TACT (415 kV) 3@ S AT SMOT SIS S B! T, SigreT T
fpua. (Design, estimation and costing of HT (11kV), LT (415 V) overhead line and underground
cabling.)

@ TOP-HAMPER $)

(®) knEe sraciNg ser
(GALVANISED M s)

G STRANDED

STAY WIRE @ G| SQUARE CLAMPS 11000

R_‘ DANGER PLATE /
ANTICUMBING

b~ DEVICE
N
—
() steeLPoLE
ELsow &S
S
d/?’ SPAN 55 METER OR 60 METER ‘767
]

' B i ']
H ! A
1 g

%ﬁb _}\E\:\ @D Rcc muFF \\/ |
ANCHOR WH i

S L S : g \\
Figure. 5.7 3N 11 Pl AIZT e (Components of an overhead 11 kv line)

> TSfeesg= @E= SiWiF= (Distribution Line Components)

1) AR @iq fhar ¥a eggaR Wid (RCC Poles fHaT Steel Tubular Poles):
. 10.973 HIcX (36 Pc) dliad SR.ILEL (Reinforced Cement Concrete) Wi dhadex Rifen
(Conductor System) ©l JHTYR QUINTAT aTaRe ST,
o TIYRUT: GISTAT 1/6 YT AT Gl ST,
.« SF WiEmERd 3R (Span) 55 d 60 Hex 3/ 31 d 100 Hiex dd SIS dhd. AT BT
(River Crossing) IT31 § 3R 53 Hiex 3.

2) f-yerR ?F{lﬁ?\’ (Pin-Type Insulators):
o UAD FiFR A fU-UpRe IIAe S¥dd Sidrd.

. TOP! G Ahe! By ATH (Wooden Cross Arms) dX 3101 Uh €U gHR (Top Hamper) d}
ST SIT.

. BIYAR B (R, Y, B) A8P (Conductor) Tl SATHYR aTd AT T STYR TREUTG
(Supporting Structure) YURT HdNd.
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3) e %’m'\r (Top Hampers):
o B TIErAT SABIR [UF-UHR IR A1 YR STARIST dToRa ST,
4) €8 TS (Bird Guards):

. UF-UPR YR AHS! Jhediar g S, ST § TS Rurdrd.
. § WI¢ Afhe (Short Circuit) fdhar 31 Wiee (Earth Fault) BTUTTURTT TREUT HRdTd, ST GeTil
JHUGTS §IS e,

5) IS dIg® (Line Conductors):
. ?ﬂqWW (Three-Phase Conductors) HTHI-d: Q.?ﬁ.@.&ﬂ?. (ACSR - Aluminium Conductor
Steel Reinforced) 3HdId.
e B XS (R), T (Y), &L (B) fdhar 1, 11, 11 TT AT S ST

6) 3 amaR (Earth Wires):
e T eSS 3 (G.1.) 31 IR 18- dTgeh <1 Wit YHTAR ITerdTd.
. § TS aRR (Guard Wire) T8I HTH HRdld, o Jeadl dled TSN dl SiH-IaR TS UaTaRd
R,

7) 3 RSt 8P fdrar oma p qYee (Hooks for Earth Wires fdrar Eye Screw Bolt):
. T g M &R aH gP (Hooks) fobar S Ih qiee (Eye Screw Bolt) CECHACIGIGAS
312} AR AT YR T,

8) -t IR e (Knee Bracing Set):
e UAD WidaR A 9T A aHae |l
e IR B 3, fUF-JHR SIeIeR U7 314 ¥ Siee dad Srdrd.

9) T TR (Stay Wire):
. ST 31T, «;f-%s T AR (G.I. Stranded Stay Wire) Q@'tﬁﬁ (End Pole) fohar 3frer e (Angle
Pole) AR AT Q10T (Strain) HHTUATHTS T ATURET ST,

10) ?%37{1%?{ (Stay Insulator):

« TI-UHR (Egg-Type Insulator) 8T 3 HIeX IR STl ST, Si idhof dee (Leakage Current)

U TREUT D,
11. ¥ fdar P s (Stay far Anchor Rod):

o W IR S g SHIuIRITST 101 qT07 2 fd HRUGMTST aroRar Sl
12. 13T, TSR T (G.1. Square Clamp):
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. TeaIES 3 (G.1.) T W3R T W} IR 30T SR UGV oY DI 1y 3TH 30T
TR ey YRI&TU0 ¢_e Saal.
13. W = (P.G. Clamps - Parallel Grooved Clamps):

o SR B (Jumper Connections) HRUATITS UT.ST. FeiHd ATORa SITdTd.

14. HTPT @e (Danger Plates):
o« Ud® T (HT - High Tension) T R 2.5 Hiex IR "DANGER" 3=t I 3rciait
e S9gat \_rﬂT:T, St HRIRd e (Working Voltage) gad.

15. 3Adl-gATdfaT Iumo (Anti-Climbing Devices):

o 2.3 Tiex TR O3, 9168 aRR (G.1. Barbed Wire) SGT SITd, Sit 3G ekt T3

TGN UfdeY Hd.
16. hed TS (Cradle Guard):
o S IRR 91 T A8 YT, Sl 31 IR A SAiSal S,
.« SR ol aT8® dedl R &1 T (Earthing) HR0ATE HTH Hl.
17. Affr (Earthing):
o TS 1Tl SIoRTaR i3, IR gR 31 IR SfEHId 31 et S
18. ?IT&FEﬁ"T 3RTY (Lightning Arrestor):
. UAF 3 fb. . SRR TAS HorTa! AR 3RIC FHAdT e, ST diol HIABUITIRE
TR&T (Lightning Protection) Hll.
19. SIS 91X (Binding Wire):
o SGHTE IEFET IR fUA-UHR SYeier &R 18 (Conductor) STUTIRITAT ATIRAT ST,
20. 3R, 79T (R.C.C. Muffs):
. T WIT U (Steel Poles) HipicH SHIUIMTS! ATURT ST,
21. I AT (Cross Arms):

e TP UId aR 7'x5"x5' ATHE! Iy 3ATH ST STdl,
o A SGANT fUH-UHR SgcicR 301 31T Tf diec/gRT TURRITST bl Sl

. TfReATET (Estimating)

TReATT I9US TETe T YUl HRUGMITS! STaRad SRyced [afde gedhid (Items) THIUT (Quantities)
fAf3a o 3nfor @1 HTHT=T SHASSTauiET W (Cost of Execution) 33aU.TREHER (Estimator)
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Il RIS (Initial Planning) HRAMT 3RS YT AT S9H Ucdhid! (Items) TTOT FHTOT=H
(Quantities) I} TR HAL. W L‘l@ FHedlT (Price Catalogue) 3O TeR ¥e W (Labour Rate
Schedule) TUREA 3AdT ST,

UfReHT TUR HIUGTRI USd (Steps to Form an Estimate)
(i) 3TALTH Tchia! (Items) SATOT THIOMEIT (Quantities) ATe! TR .
(i) fafqe gedid &R (Pricing) XAUATRITST € dhedT (Rate Catalogue) fdhal X Qe (Rate Schedule)

g el UddT STl

(i) PTH YUl HRUGTATST AT SRl BIFTRIE! (Workmen) 3 ST 3T 30T TaR Y€
ﬁ%‘ﬂﬁ (Labour Rate Schedule) dUTHTHIR HTHIR | (Labour Cost) E@ﬁaﬂ%ﬁ JHTfAY B,

AT (Note): HIHTRIT TBAT (Number of Workmen) &1 fadedr €g# faffie (Time Limit) R fadsA
319,

(iv) {j,HQIrO\E;Wﬂ qTor (Supervision Charges) 37for E%I?PEEW Oifthe (Executor’s Profit) Il G
el ST,

(v) RURSEARRSESI e i3] (Government Organisation) SIX bTH $Tr_§"6|€€ (Contractor) R IIUTHOTR?I%I GR?R_*I,
R AP gchTal WY quRita (Description of Each Item) feeaTReam TaR (Tender) HTed old Te1d,
SO SfHAeSITau] (Execution) aX&Tq PIUATR! IR (Misunderstanding) SIUR ATal.

Pifed m n{ﬁﬁw (Numericals on Quantity Estimation)

Example 1:

foetelt wrfet:

AT e 750 HIex Fleest: 415/240 V ((H-Uel, IR-ARNATS: 30 kW JiaHedd iR (&H): 50
Hiex 318 Heaex THR: ACSR 6/1 x 2.59 mm (Weasel) BIFBTRRA: IXT (Vertical) UHRII

750 HIeR, 415/240 V, TH-S AAITST HeRTed T AT TIR BRI

(Estimate the main material requirement for a 750 m, 415/240 V three-phase line with four wires in

vertical configuration. The lines emanate from a substation to feed a load of 30 kW. Take the span between
two poles as 50 m. The size of the conductor is ACSR 6/1x2.59 mm (code Weasel).)
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Ans:
dATs-Tdt I UgUr afelt = 750 Hiex
I RATAATEIRI 3dR = 501

AT W I = 222 = 15

50

ie.15 + 1 = 16 (2Tl Uld g ).

Figure. 5.8: 3?@1%3 ?I'IE:I?ﬂ W (Overhead line plan)
IR figure. 5.8 AL Tierd RIM 3 &ced] A3 I R 3T

E’Rﬂﬁ_&:

T4 QI3 Tact Adbd 3gaer (Tdd JIaNTS! 4) = 16x4 = 64.
313 IR d1g AvgrETdt 37 e = 16.

S el UG BRI THIY Wi YREH Sfderdd 3Mgd.
heac:

THITHSR hede3d! disll 6/1 x 2.59 T

= 750x4 + 5% SAG 3HTf0I dS HIdl

__750%4+105
~ 100

=3150 m =31.5 km
No. 8 SWG Gl AR Hffardt = 27529

100

= 0.7875 km.

= 78.7 kg. Say 85 kg. Including guarding.
EESIEERE

@@E’(complete) Wuﬁaﬁwa Sth ,10th 3101 15th Uid 91é1 g = 8.

T ARR 7/20 SWG = 35 kg.

e =4

G AT T3S R ST dTsfe ¢U = 1.5 kg. Each.

TR IS Ul WIATAUHT elldg bhal S Ubd: (RATHD T g dbad! fbad e
Irfdh fbHd ST6R SRIER 96 Whd)
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Schedule of Material:

Electrical Estimating and Contracting (314325)

Sr. Description of material Quantity Rate/Amount
No. (Approx.)
1 | PCC poles (8 m long) 16 nos. 16*500=8000
2 | ACSR conductor 6/1x 2.59 mm 3.15 km.(3150m) | 3150*2=6300
3 | LT shackle insulators 64 nos. 64*100=6400
4 | No.8 SWG Gl wire 85 kg. 85*2=170
5 | Complete guy sets 8 sets. 8*200=1600
6 | Guywire 7/20 SWG 35 kg. 35*2.5=84.5
7 | MS flat for D clamps 50 mm x6 mm | 30 kg. 30*3=90
8 | Earthing sets 4 sets 4*100=100
9 | Earth knobs 16 nos. 16*20=320
10 | Aluminium binding wire 1.5 kg. 1.5*%50=75
11 | Nuts and bolts (all sizes) 30 Kkg. 30*20=600
12 | Aluminium binding tape 1.5kg. 1.5*40=60
13 | Aluminium paint 1litre 1*60=60
14 | Sundries to complete the job Lumpsum. 300
Total 24,159
Labour charges 4000
Contingencies 1% 241
Inspection Fee 1000
Taxes if any (18%) 5292.09
Grand Total 34692.59

Example 2:

R foret, 9 et SHigRE S TSI G- AIigrdl Sarl Hlel faad! Alfga @reie JA 0
AT SaT (Length of Line) = R fdH! = o000 Hiex faggdard (Voltage Level) = 98 dhag!
& Wi 3R (Span Between Two Poles) = ¥4 HieX $8-US UId (Dead-end Poles) = R (TA®
cIpTe) Ud® o T WialaR 89d Uid (Double Pole at Every 10th Pole)®8dex (Conductor) =

T TH.3MR. (ACSR) &/2 x .93 A (Repd @)

(Estimate the main material requirement for a 2 km, 11 kV overhead line having a span between two poles

of 45 m. Dead-end poles and every 10th structure is to be a double pole to facilitate sectionalizing, sagging
and stringing. The conductor used is ACSR conductor 6/1 x 2.11 mm (code Squirrel).)
Ans:
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ATl T el = 2 fbeft = 2000 Hiex

&I WiETedT SReT Sraraet dfe = 45 e

3TIY P WiaTdl TSAT = 2000/45

= 45+1 = 46

$S-USH UId 30T YA Geldl a1 gosl Uld 31Tg. IT ¥ AL, 46 Uld S, U 9 dT o1
Gox! UId 3Ry . TgULT, TET a1 goxl Uldl 3fTed 31101 SaRd U UId 318 fig. 6.9 Hed ATg-Tdl

DEAD END
TWO POLE
STRUCTURE

h
h

INTERMEDIATE TWO POLE
STRUCTURE

Figure. 5.9: 3@Re S ARHL WM cIaRT.

(Arrangement of the overhead distribution line.)

RITe Ul ICoaiTa! 3TaRad Scied] WiaTdt THUT ST = 40 IO Sad Uld W RiNTe =12
THUI= 52.

11 gl fUH UDHR Hd Thdl Ul Waadar M0 S, SeHifSUe Sad Uld o™ = 44x3 = 132
dav.
11 Bog! T S IR = 3 $3-US TAMR UIP ATl SRUTSTC STA-UId W aaaR TAd! 6

A

=33x43=42

I TR
SexHIfSTe RiTTA-Ud IWaad = 40 13T SHgs Hid AR (1.52 HIeR x 12.5 I x 12.5 ).
AHge B MR (2.15 HIeR x 12.5 JHT x 12.5 TH) TA® S8-U8 Laaadd! Th 3 JdH

ZeHITSTC S0 UIe KRRl = 2 2 x 4 = 10.

a7 ZYaie} sibe SedifSue RiTTe Mider <l 3gaex I1dl = 40.

A UId o™ = 12 R 37 IRl YR SUarTe! a3+ U e 200 Bt 38 it x 38
et x 6 e,

ZeHITSTe R UId Wam = 40 x 2 = 80 &R 31 IARET YUIC GUINITS! 23 T x 1.6 It ¥
3T dle HTfOT T Tp B
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1 -7 I = 40.

S U T = 6 10! I ShT <.

P de:

TSR dedexd! disil 6/1 x 2.11 FHl = 3 x 2000 2% ARAT 10T I

_3*2000*102
T 100

= 6120 Ht
TSt ShHieh 8 TTSsgoh ol ST AR diel (2 d) = 2 fpedl. i 3fdr e Ardt 2%

_2*2*102
100

=4.08 km.

T o Sierst 100 favall siTe. ufd fartt. shie 8 THSsgSit SIS IIRd g9l = 4.08 x 100 =
408 fabal.

STTUd (Teasss Wid-al dlad IR, % .8 Taasegst, 2.15 Hiex dfdd 3Nfir s TI1at 2
= 45 x 2 = 90 HUIBTS! Fcidd YIS I&feh.

HTot:

N WE = 4 98 gUI 71 Yu.

N R 7/8 SWG = 25 fobal,

3fT Ve (A 5 A uid 3 R 311g) = 11 V<.

SR WeH 11 dhag! (TAd IT-g Uh) = 46.

f&fFaftin fSR=™Y = 60 fha TUH ATRTARATST S FaftiT arR.
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T HeROd TKETHE TAayHT0! fifgd! Sis, Weh:

Sr. Description of material Quantity
No.
1 | PCC poles, 9 m long 52 nos.
2 6120 m
ACSR conductor 6/1x2.11 mm

3 | Pininsulators 11 kV along with pins 132 nos.

4 | 11 kV strain disc insulator 30 nos.

5 | Teakwood cross arms 152 m x 125 cm X 40 nos.

12.5 cm for single poles

6 | Teakwood cross arms 2.15 mx 12.5 cm x 12.5 cm. 10 nos.

7 | Top insulator brackets 40 nos.

8 | Angle iron pieces 200 mm long of 38 mm x 38 mm %6 12 nos

mm.

9 | Screw eye bolts and nuts 23 cm x 1.6 cm. 80 nos.
10 | No. 8 SWG Gl wire for earthing 408 Kkg.
11 | Cradle guards (made of GSL8 SWG) 2.15 cm long. 90 nos.
12 | Guy sets complete with guy plate and other accessories 4 sets.
13 | Guy wire 7/8 SWG 25 kg
14 | Earthing Sets 11 sets
15 | Knee bracing sets 40 sets
16 | Cross bracing sets 6 sets
17 | 11kV danger plates 46 nos.
18 | Barbed wire 30 kg.
19 | Bolts and nuts of various sizes 60 kg.
20 | MS flat for clamps 10 Kkg.
21 | Cement and concrete Lumpsum
22 | Binding wire, PG clamps, GI thimbles, Lumpsum

and other petty items
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Example 3:

 foet el LT (@ S=) SiRes [aavur ars-ame! gt ardl SEe ax1 (3-W, Yo Beo))
- RY kVA UId-HAT3CS FeReRHae feaa Aifgdt: @t afsll (Length of Line): § fHT = go00
Hiex yuret=r ﬁ'c{ﬂﬂ'q"l_d (System Voltage): Al e’ (LT) (HTURUT: ¥V GG mﬁ)m &HdT
(Substation Capacity): 84 kVA (JId-AT3cS) WiEM™T UHR (Pole Type): YR (Plain Cement
Concrete — T1¢T fYHe Blchie) WiaT el (Pole Length): ¢ Hiex aIF WieHtd 3faR (Span Between
Poles): 4o Hiex ol dhEdeX (Phase Conductor): ACSR &/% x R.UR Tl gl deaer (Neutral

Conductor): ACSR &/ x .82 fort
(A 1 km. Long LT overhead distribution line, three phase 50 Hz. is to be erected from a 125-kVA pole

mounted substation. PCC poles of 8 m length is to be used. Make a list of material required, if the span
between adjacent poles is 50 m. 6/1 x 2.59 mm ACSR conductor is to be used for 3-phase wires, and
6/1x2.11 mm ACSR is to be used for neutral wire.)

Ans: THU A el = 1 fHH = 1000 Hex

aH Tiemdd 3iaR = 50 HieX
THUT TIRAD Ul = 1000 =+ 50
=200

RIgeaT eIl U ifaRad Oid e, TRHUT Widie S = 21

figure. 5.10 AL TR SRIGST GRATATT 3T,

Figure 5.10: 3@ReS AU WiaT awT.

(Arrangement of the overhead distribution line.)

dedd T4 [aaR S

I WIENITST LT [chdl SaicR = 4

UHUT SHTARTD FYCIex = 21 x 4 = 84
31} IR AvgrETdY 31 Afey = 21
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- TN JHTHRIAT MS e U d4d ST,

Hede:

S JRRITT 6/1 x 2.59 mm ACSR dhaexdl didl = 1000 x 3 + 5% (AT IT STUATTSY)
= (3000 x 105) / 100 = 3150 HIcR

< dRIRYTET 6/1 x 2.11 mm ACSR deaexdl dfdl = (1000 x 105) / 100

= 1050 HicX

No. 8 SWG G.I. R (Ufd faret o = 100 f)

= (1 x 105) / 100 = 1.05 foit

= 10 % TREUT &R 3faTol 110 kg.

E?R'W%?q:

N AT (U Rdc=al WiFRISY, T8 5T, 1047 107 1597 Uit TiTa! U 2 ar=iTed GIaRIaY)
= TRV 8 ¥eH

T dRR 7/20 SWG = 35 o3,

LT 34ff1 ey = 5 g

gAY SEfET IR sl SRS ¢y = udet 2 fou.

SISt Wil = 6
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g ATt GETavHT TR HRdl I5a:

Electrical Estimating and Contracting (314325)

Sr. Description of material Quantity
No.

1 PCC poles (8 m long) 21 nos.
2 ACSR conductor 6/1x 2.59 mm 3150 m
3 ACSR conductor 6/1x 2.11 mm 1050m
4 LT shackle insulators 84 nos.
5 No0.8 SWG Gl wire 120 kg.
6 Complete guy sets 8 sets

7 Guywire 7/20 SWG 35 kg

8 MS flat for D clamps 50 mm x6 mm 35 kg

9 Earth knobs 21 nos.
10 | Earthing sets 5 sets
11 | Aluminium binding wire 2kg
12 | Aluminium binding tape 2kg
13 | Jointing sleeves for ACSR 6 nos.
14 | Nuts and bolts (all sizes) 40 kg
15 | Aluminium paint 2 litres
16 | Sundries to complete the job Lumpsum

Example 4:

G TR (500 KVA, 11 KV/415 V) STSI3R Y IMHY SIGUaNTe! ATgcmdr sfars

feiel! Arfed e ah RG] e 2, U CRIhIHR! & 500 kVA, TTIHRT @lees (HV Side): 11

kV, Tdet @leedl (LV Side): 415 V, 308 e TN Jaex Tddd 3fdR: 100 Hiex, Sauft

UBHR: SIS Had (Underground Cable)

(Two transformers 500 kVA, 11 kV/415 V are to be erected in an indoor sub-station. The 11 kV overhead

line supply is available at a distance of 100 meters. Estimate the quantity of material required using

underground cables.)

Ans:

Q'F\EIW ot HURIET (Capacity of the transformer = 2x 500 = 1000 kVA.
c_@l@Tr[ (Voltage) = 11kV.

ATe BT (Line current) = ——> = 53A,

V3x*11
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HYeT LSS ¢ad THR BETIIS!, 3T 11Ky,3 PR 35 TR ot Hemgues) whiF Had for
TS Had aTuR= Y. Fig.5.11 HE STTRIT Ao R 3T,
TI! YA JUIRT Tac! RAST WibRa! S0 SRIBIERaAl B8 HRdl,

r L
| |
| I
| I
I HT PANELS I
' @® |
| } \ I
| S00kVA |
T 11kV/400V Transformer MV PANELS
100m

11kV 3 Core 35sqmm. | GD / I
: 11kV 3 Core 25 sqmm. :
| | |
| 2 Runs 3 J5 Core 500 sqmm LT |

CABLE

L. - - —

INDOOR SUBSTATION

Figure 5.11: STSI3R T 30T 3SUTSHS Had 3RHE

(Arrangement of the underground cable supply line and indoor substations)

Qﬂﬂﬁﬁ?%ﬁ%ﬁﬁlﬁ (Transformer capacity) =500 kVA.
TS PHC (Line current) = —— = 28A.

N v
T TIAURE SraBIHATdd 11 degl 3 HR 25 91 YA Sad aruRd! ST, SRah il
GWH ol

HRC = (500%103)/(3*415) = 693 Amp.

3-2.3 ®R 500 I TACT Haerd R I AR 9S> bl

11 Bt 1 HR 35 .ol Faerh @felt = 100 + 10 Hex NS + 15 Hex deqE = 125 Hiex.
3-1/2 ®R 500 . Tadt Haet @fst (2 3).=2 I (@ FIBHYURH THeE! UAaadd 2x20 Hier
+ HARFEIST 2X5 HIeR) = 2 x 50 = 100 HieR.

Fad TS qia:

11 Fegl 3 R 35 A1l Haerd! g er3esIer Ua-ArdfeT Fad Us aiay = 1 FaR.

11 Hagl 3 BR 25 AL, Faere! T B UTUfHE I Head U8 diay = 2 7.
3-3/R BR Yoo T, TS HaaHIS! AT TIH IR g&H HIT had TS S = 2 1.
ST Fe: TF Traw iR gga Tt 4 Te SftT gRIh RS 2 I

TSt il ofr waest for wheg! Ut SifffT = 6 We.
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AR ATl WIAUHT0 TR Rl Ud:
Sr. Description of material Quantity
No.
1 | 11kVv/400V.50 kVA D/Y connected transformers complete 2Nn0s.
With accessories and full of oil.
2 | 11kV,250 MVA, HT panel double busbar switch board complete with 1 Set

ammeters, voltmeters, kWh meters, 3 CTs of ratio 40/5 A, 11 kV/110V PT,
draw out type free handle mechanism OCB with overload trip coil and other
protective devices as the following panels;

(1) One no. for receiving the incoming supply

(2) Two nos for feeding the two transformers.

3 | Metal clad indoor industrial pattern floor mounting distribution 2 sets
board suitable for 400 Volts 3 phase 4 wire system equipped with:

(1) Incoming-1 no. 500A, triple pole, horizontal draw out type OCB

With all accessories.

(2) Outgoing-4 nos. 200A, 400V, triple pole and neutral combination switch
fuse units, 2 nos. 100A, 400V, triple pole and neutral combination switch fuse
units

(3) Busbars-3 nos. aluminum busbars rated 500A for phases

I no. aluminium busbar rated 250 A for neutral.

The above unit should be complete with all necessary interconnection, small

wiring oil for OCB. Eathing strips ctc.

4 | 11kV lightning arrestors 3 nos.

5 | 11kV3core 35 sq.mm PILC screened and armored cable 125 m

6 | 11kV3 corc 25 sq.mm PILC screened and armored cable 30m

7 | 3-1/2 core 500 sg.mm PVC insulated and armored LT cable 100 m

8 | Outdoor pole mounting cable end box suitable for 11 kV3 core 35 sg.mm 1 nos.
cable

9 | Jointing material for 11 kV cable boxes (one on the pole and 6 sets

3 on the IT panel and 2 on the transformers)

10 | Cable end boxes at the primary of the transformers suitable for 11kV 3core 2 Nos.

25 sq.mm cable
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Sr. Description of material Quantity
No.
11 | Cable boxes at the secondary of the transformers suitable for 2 Nos.

2 run or 3-1/2 core 500 sq.mm LT cable

12 | Gl pipe 7.6 cm. dia for carrying 11 kV cable on pole 5Sm.

13 | Clamps for fixing the GI pipe and outdoor cable box 8 nos.

14 | Farthing sets complete with Gl plate and GI rod, and funnel with 8 set
mesh cover and all other accessories

15 | Bricks Lumpsum

16 | Sand Lumpsum

17 | Sundries necessary to complete the job Lumpsum

Previous Year Questions

2 Marks

Write any two factors for selection of LT (415V) power cable
State the classification of cable on voltage levels.

State the types of service connection.

State types cables used for distribution line installations.

4 Marks

List material required for overhead service connection (any eight)

State any eight-electrical equipment require for 11 KV HT installation

Draw the single line diagram of LT(415V) substation

Compare overhead and underground distribution line. (any four point)

List the material required for overhead service connection.

List out the material use for H.T. 11 kV and L.T. 415 V overhead line

Explain with suitable sketch types of service connections for residential building.

Enlist and calculate material quantity required for service connection of overhead type for a distance of
7.5 meter between supply service poles to meter board location.

Draw neat sketch of 11 KV HT substation and enlist the material required in the substation.

6 Marks
Define service connection, list the types of service connection. Explain any one with neat labelled diagram
Explain with suitable example selection procedure of power cables in HT - distribution including their

termination of cables in underground cabling.
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3) Draw single line diagram for LT substation.
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