SECOND YEAR LESSON
DC Q€ ST gloest [des 31U (Building up voltage of a DC shunt generator)

3128 (Objectives): AT USATAT AAET JFe! T&TH el

o ST AT FTRAFALY @loeol [dos 31T VAT 37ET 0T Ugd TUT H& QAT

o AT FAYeIT=A %did-lu—l 3rafrE W (residual magnetism)ﬁ?l‘l'UT PO Ugd TUT h& APl
o« 3T QC FACE ?ﬂ?ﬁm ilf‘\#m (magnetisation characterisﬁc)ﬁf‘?-lﬁ h& Achlcl.

TI-3ATSd (self-excited) AT TS TRec [de8 31T BVATATST 31T (Condition for a self-excited DC

generator to build up voltage):

TI-3af9d SR TeReell Rlecsl [des U BUIATHIS, el aeTedT RUdid e 314 JEId 9%, @ieliel
30 s iR

e Fles PRACT (field cores)m W (residual magnetism)EHFUT 3TaTER 3Te.

« Fies I3Te=a (field resistance) & Hles Thfedd I31Ee=a (field critical resistance) HeITOaTT haT 37dTd.
o T AUTRT TS (rated speed) ITeTeT TS,

o QAT fEem (direction of rotaﬁon)m fres dicdl (field current) feem =g I FIY 37HOr
HEWH S, d WIHAUHATO! FUE ol S5 Aehel.

URA c@leca™l (induced voltage) gadr (polarity) 311 e 3rTel uifest &r ??J'I'ﬂé 3afdE WT*IT
(residual magnetism) TETET FHIVIRT Hes I (field current) FHHATOT B

URT STATHE (induced emf) gadr (polarity) e T & (direction of rotation) 30T Hies Qg?l'l?-ﬁ (field
poles) YgadT (polarity) ATaX W 37Ed, ST hreg FeAT (field current) EGRIR 3-13?@\?[ 379,

el 31T QUT hedTaiel, S F-3atord (self-excited) ST 2C A Elecs e U HUATT HAMEEN
SITell, aX dheldd A< RO HY_ Ahdld ST ROV 1 (Table 1) ALY FAldg dhell HTed.
ARO 1 (Table 1)
37.5P.
(SLNo) PRI (Causes) JuieT/BROY (Reasons) SURIATSAAT (Remedies)
SI.No.
Srez R 3 tﬁlo—s' fohar 3mR
TfheAY (field or / & 3Nt e (open circuit) 4T 3710

t
1 armature circuit) S (armature GoEd P, Hres iil?g@aﬂl (field

: . inding/circuit) S fehar
fhar 3nufeer winding/circuit) regulator) IBIEEH (resistance) BT BT,
T FeAFrT (I
(break or opening). /I (loose

connection).




3T.5h.
PR (Causes)
(Sl.No.)

duRiNeT /RO (Reasons)

SUTIATSAT (Remedies)

Tl A PAFAA
(loose brush

connections) forar
HUSF (contacts).

AT §A HUH
(improper brush
contact)/3e LT
AT (loose brush

connections).

ST (brushes) ST el STedTH
JurEr 30T 3TaeTd AT dcel.
EIW—'Q?ZT (commutator)@?\g [SEXUIES]

(pitting) IUTAT. 31TARIh T,

Eﬂ-‘ﬂéﬁ (commutator) @Id & (turn
down) I[BISI BT, TS A HUH
(poor brush contact) 3GBEATH BT
Eﬂ-‘ﬂéﬁ (commutator) TITG BT, oA
&1 (brush tension) dgrET 37TfOT
AR IHATH Goel FATNTSA .
a#rtn?r@r T PAaREA (loose connections)
T .

°ToRET fohar
TR T2

> TSI FHIGCTT
(dirty or severely

pitted commutator).

ﬁm’l@'ﬂé (overload)
T TUIfhar (severe

sparking).

AT YT, I FHG helell A iehar
(procedure) 3 &XT.

3R fhar
fresaqed

(armature or field)

e Fihe (short

circuit).

3eeEdlls (overload)
fehar 3ifavdhr swuran

(excess heating).

IrEeea durEaolr (resistance check) &,
aly (fault) AT, MY PTaT 0T GFE
&l

ST AT TATNEAY RIecs [Wes HU HUART Ugd (Method of building up voltage in a DC shunt

generator):

3T 1 (Fig 1) SR AT ARIAY Flecs 68 37T HOIMETST Afhe 3Mpdl (circuit diagram) G,
ST ST AT AUt I (rated speed) ATIde SITd, degl WT—?IT*IT TelecATeY (voltmeter)
AT cgleeal (voltage) Ead, ST/ T 4T 10 @lee (volts). & 3TAfAT W@g (residual magnetism) &d.
Fres Pised (field coils) IR efATeTM (armature terminals) Sl 3 TeTTe, AT m (voltage)
Bles BISAAYA (field coil) AT YATOTA IFATATE (current) aieal. SR Hles discaAdld (field coils)




ﬁ'g?—!‘;lﬂ'l?ﬁﬁ (current) &R 9T 3@, R o 37afE W (residual magneﬁsm)mﬂ 3nfor 31f¥es
Teleeal (voltage) AR (induce) Y.

gfoTelt, AT BN c@lecs (generated voltage) fohRIT aTeel. AT c@lecor=al (voltage)a'l'a?j%,am
Fres de (field current) TOTEY HAGT arser 3for 316 c@leesT (voltage) URA (induce) BlSer. AT
Telecoledl (voltage) a'lﬁ?jﬁ, dTGUTRT PIes e (field current) TTOTEY HAqd S, & TRt fopam
(cumulative action) T@lecsT e 3T &d e SaAd 'H?{Fﬁ (saturation) UTH &I AT, H?-[Fﬁ (saturation)
AR, Bres FEALT (field current)aﬁo'l?ﬁﬁ dré SATedrd IR @eest (induced voltage) dTeUTR AR, auTfy,
Telecsl fIes 3T U QTC{U‘[ ufohaT (procedure) e HIET Jheid (seconds)CLUSr Bid.
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DC SHUNT GENERATOR

3afdE ﬂ?ﬂﬁ (residual magneﬁsm)ﬁ?ﬂ'UT FOATAT Ugd (Method of creating residual magnetism):

3rafdre W’fm (residual magnetism), TT-3dToTd  (self-excited) SR AT T@leesl (voltage) [es 310
hE DU H‘Iﬁ Wrelrerddhr EI"ﬂ'U'IFJIﬁf ThT chliulldiob e O 3T W (residual magnetism)
AT, Ahd.

—- SR WA Fid [ATERT (idle) STSAT AT

- SIRER QME Tfhe (heavy short circuit).

—SIRER IS (heavy overloading).

— ST ST 3STATAT (heat) HUhid AT,

ARl STeeX g 37afdE W (residual magnetism) IATAd, de@l o WTeiTeTHATo! ool AT F TS
QAehd].

fros FeRRior (Flashing of field): 37@fE W (residual magneﬁsm)ﬁ#l‘UT FIOITAT U Teh FguTod
"HIes' (field) T FIfRIIT (flashing) HOT. & 3Pl 2 (Fig 2) ALY gIfAeATTAT, o Hlesell (shunt field) HTeT
fAATATE (minutes) T (battery) fohar soTeaTEr ST A (DC source) & Eﬁ'g';?r Pl TS AP,

$res FfRAT (flashing) HIATAT, TAT AATOT ST ﬂﬂ'ﬁ'&r & (magnetic field) gadr (polarity) dr=r
3@t St a1 SAeta 3l sTATdeledr afy ﬂﬂ?ﬁﬂ & (residual magnetic field) gadr (polarity) B,



Fig 2
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FLASHING OF THE FIELD &
T AT ™ WUT afm (Magnetisation characteristic of a DC shunt generator):

H‘W—ﬁ 3 (Fig 3) ALY aStfaerer Qﬂ?ﬁm ﬁf@m Tk (magnetisation characteristic curve) Hles &e (field
current) 30T ORA @ledaT (induced voltage) T I &l é‘Q?I'Q'q? FHIAOTAT (emf equation) e
ST, STAReTFEY YR STATH (induced emf) & Ufd qda 3fFarE (flux per pole) 30T See=ar ufd
fAfde 3mada (revolutions per minute) TTTIT YATOTTA (proportional) 378, AR 1A (constant speed),
fAATOT BIVIRT SUHATE (generated emf) A Hres 31fFamerl (field ﬂux)l:m'l_g'tl'l?-ﬁ (directly proportional) Id.
feotear AMNTALY, TRATE (flux) & Pres deal (field current)w 31EAL. 3@ (graph) (3-11?5-?[ 3/ Fig
3) & dfAscT TUE wal

3afdE W@B‘F (residual magnetism), ﬁ'q’\a' (pointa') WTeilel dsh #TIT (curved part) EIAURS (zero) G&
BLEGIER ﬁQab' (pointsab') &I, T (curve) STddoTddd TXB IV (straight line) 3/Tdr ot ifaa &r ar
HIITTATST celecsl (voltage) Hles e (field current) TATOTIA (proportional) 37Tg.
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ST AT SR FRleed fdes U (Determine build up voltage of DC shunt generator with varying field

excitation and performance analysis on load)

3P (Objectives): AT TIETAT (Exercise) AT FE:'&‘\T H&TH cglol

o 37afAE W (residual magnetism) BIUTR T@lecol (voltage)?FﬂG]'\ Tl fohdT 3TaRTd ITeA™
3rafdrE W (residual magnetism) fYHTOT && QMBI

. WQF{ P13 (revolution counter) 3TTOT TSIUATT (stopwatch) TAT AT ST Q€ STaRe™r ddT
(speed) ImTrL AhTel

o TT-3ATAd (self-excited) THT AT STAEIALT calecol (voltage) f[Ies 31T && QUhrel

o ST AT FTARIHALY Acql I (speed) AR (constant) 37T deal Hles HC (field current) 30T AR
é‘(’ﬂ'("q? (induced emf) (ﬁﬂiﬁm %h‘m - magnetisation characterisﬁc)ﬁ'i@'l?—hﬂ' g AT &% AT
« 3T AT FAX Gﬂ'i (connect) AT 3TTOT c@lecal (voltage) e 31T & AdTA

o ST AT FAWCIAT AR (load) TS QAhTel

o YIAIMSAT HRTIR (loads) ST T TR HR HRIUSAT th‘émja (load performance characteristic) @ d
h& APlel.

3TIIBAT (Requirements)

YA /3Uh{0T (Tools/Instruments)

o BITFIAAT TAIY (Combination pliers) 200mm - 1 .
o TpoldceX (Screwdriver) 150mm - 1 .

o SolfdeRIa=a q1g (Electrician's knife) 100mm - 1 .

o JcElegRUe] #15e (Revolution counter) 4 37T (digits) - 1 4.

o TEIUAld (Stopwatch) - 1 7.

o 373feT THAT (Ammeter MC) 0-1A - 1 .

o RIecHEY THAT (Voltmeter MC) 0-300V - 1 .
o TH.IL. 37T (M.C ammeter) 0-20A - 1 4.

33U /AMST (Equipment/Machines)

o ST e FAEX (DC shunt generator) 2 fohaT 4 KW 220V - 1 4.
« A3 (Rheostat) 296 ohms 2.8 Amps - 1 .

o AT8% Taa EL.ON.TH.E. (Knife switch D.P.ST.) 16A - 1.

o AE Tag TH.ULTH.EL (Knife switch S.P.ST.) 16A - 1 .

o JFT IS (Lamp load) 220v/5kw - 1 .

Tfecd (Materials)
o U .. Wﬁ‘s’ el (PV.C. Insulated cable) 2.5 sg.mm - 5 #T



e TSl drAY (Fuse wire) 10 A- 0.2 #Y
o UYL Wﬁg Folfdgael dhadl (PV.C Insulated flexible cable) 14/0.2 - 2 &Y

ufehar (PROCEDURE)
PrY ¢ (TASK 1): ST QI ST SeesT f963 31T (Build up voltage of a DC shunt generator)

1. H’W—ﬁ 1 (Fig 1) 90T Ffe (circuit) SST (Connect).
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2. Hres f&aa (field switch) 38T (open) &aT 30T Hies R3NTET (field rheostat) "3" (cut ‘in') FRAUAT
&ar. ufA&TwrET (instructor) ATIAT (approval) ET.

3. 3EY ¢ STeXel (DC shunt generator) STiSelell (coupled) UTSH FHeeX (prime mover) & T (Start).
(TreereTdy fEom (direction of rotation) SIET STaeIaX (DC generator) R=gifehd (marked) hotedT
ﬁ(‘\’m 3O HTaTH 3Te. JdHedTH, UTsH J-LOE»{U“I (prime mover) T &2 (direction of
rotation) dcell.)

4, W‘\’I?—f P3¢ (revolution counter) 3TTTOT TETUdra (stopwatch) TIAT TeTTATA STAeTAT I (speed)
AT (Measure). (ThT fAfAerd #MEa deledT 3Taa=i= (revolutions) TEAT IR.ULTA. (r.p.m.)
&d.)

5. UTSH FHeddl (prime mover) I3 (speed) 3R UBR FHATIAIAT (Adjust) BT I FAEI AT
ARG TN (rated speed) TTeIeT. (TRATT (experiment)!zi'C[U‘r ds dIT (speed) AR (constant) &dT. )

6. 3T (armature)B-ﬂTvl'i% URA (induced) T@lecaT (voltage) AST (Measure) 30T FlsTelol e
(value) RO 1 (Table 1) ALY Aledl (note down). (& URA @@leest (induced voltage) 37afre
W (residual magnetism) 37T¢ &IRUT HTes HIC (field current) T (zero) 3E. SR Fles
%ﬂ'iﬂ%'ﬁ (field poles) 3T@TAE W (residual magnetism) T8, dX PIUTAel 3AIAT c@leca (residual
voltage) A8, 31N YU, Fres fABarem (field winding) Qﬂ?\RZIT JBTETS! Tl (battery) AREAT ST
@y (DC source) &ff Gﬁ%f 37afde W (residual magnetism) Geel fAATOT Pk ST QAhd.)



7.

10.

11.

Fres Tfhe f&aa (field circuit switch) ¢ BT (Close) 30T ez N3NTEeTT (field rheostat) ISTEe=g
(resistance) AT HEA TRER Freg de (field current) 0.1 IR (ampere) TFT aTedr (increase).
(R STateX Fegifehd (marked) G (direction) ATeld AT c@lecol (voltage) [es 310
FIOYTH J&H d8d, N USH HeX (prime mover) g€ & TOT Fd¥ STeRed™ Pies efdAaed (field
terminals) 3TGellaGel (interchange) @I, Hles ﬁm/@'ﬂﬁ?{ (field rheostat/regulator) I&oTdTel o
TERTUT (positively) 30T TRER g?? (forward) GR1¥ . 3 (Reverse) BT Closldl.)

$res Fe (field current) 0.1 3TA3R (ampere) TAT EIWW‘&’? (steps) TaReay dTedl (Increase), 31TTOT
Ucdd TS (step), Bes HE (field current) 30T AT URA c@lecst (induced voltage) Aicar
(note down). &Y IRON 1 (Table 1) ALY Alear (Record). (AR @leesT (induced voltage) AR
HeATAT (rated value) 125% UeTr fhfRd SIed @3uddda Wies #ie (field current) dTeaT (increase).
3T (intervals) STERETAT 9T (speed) TUTHT. 3D TSI, df fAuTRa HeATaX (rated value)
AT (adjust) BT.)

ST STA¥eX (DC generator) 30T UTSH HX (prime mover) §1G ®T (Switch ‘OFF’).

URa c@lecal (induced voltage) 'Y' 31&TTaR (axis) 30T HIes e (field current) 'X' 37&TTER (axis)?)_c]\Ff
3T (graph) BTET (Draw). (8T 3TTl@ (graph) 31T Q€ STelRe™ (DC shunt generator)ﬁﬂiﬁm /
Ar-olis m (magnetisation / no-load characteristic) gdfaar.)

a?l?} arad (readings) ATOT 3Tl (graph) ga=am UfI&TRTAT (instructor) Er@AT (Show).

HROM 1 (Table 1)

- Freg e URa e AT (Speed) (WAWTIR TR AU
(sl. No.) FTIRALY (Field @leedALY (Induced He TR &dT - held at constant rated

. No.
current in amps) voltage in volts) value throughout the experiment)

1

2

3

4




31.55. s HE ORd e AT (Speed) (TATHY TR ARG
(Sl. No.) HTAIRAA (Field ErecHAY (Induced HedreX ST - held at constant rated
current in amps) voltage in volts) value throughout the experiment)

5

6

7

8

9

10

opreey aruRuATRT Ugd (Method of using a tachometer)

3fR¥ (Objective): TTHS TFelell FAed eI
o THIAIET (tachometer) ATUFA AT (speed) HSTdT ASd.

Teh BIATT ahlaieX (hand tachometer) (3-11?{?-?[ 1/Fig1)® U UIedel 3UPUT (portable instrument) 37T&
3NfOT & TFIAT IIMT (rotating machinery) AT (speed) FSTOITATS! ATURS SITd.

Flg 1 HEAD SPINDLE

SPEED SELECTOR
POINTER LOCK BUTTONHEAD

/ SPINDLE

SPEED SCALES

EL20N211C8J1

AT EplaeT (hand tachometer) ATURUITHTS (3TTepclY 2/ Fig 2):



(] -/4 ’ﬁ\
'
DIRECT METHOD WITH BUSH TYPE TIP "
» INDIRECT METHOD WITH
SURFACE CONTACT TIP RATIO

BETWEEN CIRCUMFERENCE OF 5

SHAFT AND TIP NEEDTOBE £

DIRECT METHOD WITH CONICAL TYPE TIP KNOWN 5
F

TYPES OF HEAD 5

e Q17T 25 (head) [AdsT (Select) 30T J&AT (fit).
e SR AT (speed) AT XA, dX hiaflela¥ (tachometer) Tated AT AU (highest speed range) A=
o EHIANCT (tachometer) AMFCA (shaft) EFARUTT (gently) TR

¢ OfEeX (pointer) TR STeATAR (settled) UigeX olfdd I€UT (pointer lock button) €T (depress). (3TTpelt 3/ Fig
3)

Fig 3
d |
== C ) =
u 5
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HAND TACHOMETER
o qrad (reading) HUITHTS! hlATET (tachometer) MFCHYA (shaft) BTIGT (Remove).
o 49T HUTATET (speed range) AT Fhol (scale) ATUFRA dTd (reading) AT (Take a reading).
SR arad (reading) ®3T 9T S0 (lower speed range) 318, dX 3fAH 3qh (accurate) fAPramaTSdr FdT
I (reading) SUITHTS! g’:ﬁﬁ HAT AN (next lower range) AT,

DCRIT TN Rlecsl fATAA fua 3nf0r 3 Fgearear arly

TEIE IF PO arel fagd Sarirary fhar dedfiary Fad:ga @iet HAl 0T & rehd, Arem g
Y AR HeT 37 B2 S (DC) AT FACEIZAT dradid & UfehaT TErET TATATPRS Ir@c! fhaardt
3. AT Aty AN 'TI-3Aford’ (Self-excited) TOTTS 318 FUTATA. & STaieX a1 ASAAATT Tad:d
JahT &7 T T IR Pl Uh ST RNaTh Fg0, Al & GRS 3asel Hr & ufhanr Facs
TN G ITAT O 3O FALATAT 39 ded 3.

g, 3AAT W - SR 'S (The Seed of Electricity: Residual Magnetism)

PIUTIATE TI-3Afold TR c@lecsl AfAdrr gedrd g 3rafire WTCI'W\FF (Residual Magnetism)
I, Siegl STeedd 3R uard gearid &id, degl Tredl Hios HI3RACY (Field Core) ITUGAT UTS



Jaehed TAeereh A, M 3HoU Jdheardes eardiell hds ¥ d fo cglee (Volts) Sdd Hal c@locs]
ORT (Induce) 9. & RIees Y MUY dred TS, A o AQOT UiRd=r urm 3m@a.

Bt AfgaR: "3afE Jadcarias, F-3af9d STeiel ™ celecsl o8 U H& AHUR ATE."

. IRATTAT IR 37ET (The Four Golden Rules for Voltage Build-up)

AN TAFIU Elecsl IR I (Voltage Build-up) AT @reflel IR 31ETA geiar @ior difyessean
Afa 3

o 3AIAY Ydehcd (Residual Magnetism): Bes UledALd Jathed e 380 & Ufgell UrR—T 3%

o Topfemar IBRew (Critical Resistance): B3 Afdhedl TqRuT IBRe & gl 'Topfedd e
FCATUET el THTAT. SR & YBeeq AACUAT T 310, aR FAATT FUmT Fleg e 31cdd
hHAPAA Teal, Sl Gdhed ATGAUATH THAY Sl TRUMEN egleest fdes-310 Uihar Afed.

o fAYRA I (Rated Speed): ST AT G feerean Jomal fROT 3Maa® 3118, HROT ORA
SUATH (Induced EMF) & AITeAT AT 37Tq).

o AT fRM (Direction of Rotation): Rt feom 3nfor $res aiet feem Imar Iy a9 3gor
HTEIH 3Me. SR SelRed 3oie G fohtaelr, X URd @IU cgledsl 3Hafe gaehedrell FHed
HLOATGSH T Oy el 30T R 3r8elel gadbedal A€ (Kill) B,

3. gt R - had P TeherT S (Cumulative Action: The Power of Feedback Loop)

UeheT I AT ¥-2o TRlec dIN FTel &I, Teh "HISdeh o' & BIdl. AT Flecoldd Bl PIsaTd el
AT faguare (Current) aTg STl & UdTE 3AfAT GaehedTell 3iAh Gdes Al SAHD Yeal 3D
Eloeol AT ala. Irema "I fohaT (Cumulative Action) F&UTATd.

WUT t\fﬁqu dehIdT (Magnetisation Characteristic Curve) 31818 Pheard 3 Gaa Eﬁ,ﬁq a'd b
IFOTT Rlecol & Bles dieedl AT JATIT (Directly Proportional)a'l'c'oT-T. & are 'ﬁ?ﬂi'i’lﬂ" (Saturation)
FEUSTT A FHeudd g Ted. & Gyt Ufthar dae Bl ddaid QT @15 SeikeX QUT Telecs g
SATITCl.

Y. "Hres FfAT W g?ﬂcaﬁﬁ?r UG Ugd (Field Flashing: Resurrecting the Inactive Magnetism)

SIERT STeiXeX ad Bl AR (1dle) 3radl, fhar SIRGR 21ie afdhe, iteatenfdar 3nfor Hfavd swordde
(Excessive Heat) eI 31dfUE W T B, doT STele} 'Solfdedell sI3ifdecg @ldr. 31 da "fes
FATRIAT (Field Flashing) I aTaRel SiTd.



ALY 2T Hresen Frel fAfACTAST arer ded fhar St (DC) T Sigd PRAFAIAT Jadea fAATOT det
ST, AT JIAT: Bres FARIT Tl are W Yadr (Polarity) & STeRel rATacledl He Yaah
SIBUTRIE 314Tel, 3T UUTeALY difdeh Tars &% Qehdl.

g, T 30T S@HTe - dif3d 313Ues AHMOT 3UTT (Maintenance: Table 1 Analysis)

3eehal difdeh ST QUT 3R calocsl dAN Eid ATEL. 37°M dol HROM ¢ (Table 1) JHR @rellel aTeii=
qurgult P07 TR 3Te:

. WIS QTQ?ET (Field Regulator): HIes gftheaed g fohar dd FAGRAT (Loose Connection) dUTHT.
les Wgeletar YEea SIed 3Fearg al hal .

o ST 3O aw-'g'au (Brush & Commutator): IR 3fisT STell 3rTeard fohdT 'SIRT ERUT' (Brush
Tension) 31T 3FATH HUS dedl. TR hagecdal @S (Pitting) IS 31HdIe fhar a1 amoIeT
STl 31, dT @l 'efelaT (Turning down) & Wﬂ' PI0T 3TTOT prea=r 9s (Carbon dust) €%
O TR 3.

o 9f¢ Afdhe quravt: AcReSmae MR fFar FesaAcd e affe S JHead eRe-d IF
h&el QY GoEcl Tl

IGLCA

ST QT STACId! HIGTHAT & Aredl JaRNE JadbedraR 30T $ies dfheear Iy Fee-aa
A IAA. HdB IT TAVET difdh HFIH Heed ATAVR ATel, R [AIfHT S@HTST wad g9 37707
hEgeeTdl RN Jurn) faasa Fgeara 3R

JHAATATS Ueh fIaRUGT HIOTRT U4T: "o JHTAT Selkedal HAIddh Rlecst ¢l I dhel, dX JFer Faid




