waw (Power) I 4.7.203 3T 4.7.204 &/ wwitta e

gawnEa (Electrician) - affe a2 siv R«

@z - wefwa R - & - wamw (Line protective relays - types - operation)
IqA 1 3 U & A A oA faforfaa wRF w A e

» R & wftezor # =vEn F=E
o A & TFRT quT SF ST A F SR FAT

o R wWe, REme, o wree, g v afesin Ret & wame & freta &1 qoe =0

o e & fawtaare ®1 e w3

¢ AR TRA A FEY AR RN F T & Rgeriar 1 o F0

o A % 712w ARrerET AT i Aravawar ®r i wIAT|

It (Introduction) 3 EX Fieest et (Under voltage relay)
ot o sraga & S affe d s e et e aw s it 4 fewfsrae Rt (Differential relay)
FATIerd HYAT S, 78 G0 F1 HAT (F1X0) S CTH ASCIEHE 5 opf wree Rt (Earth fault relay)
T PT ATITYE AT 1 VAT FIAT & A FHT & T4l & fort : ,
fewa & (D |

feftir afde #t gfua Fwar &, ot & e Ao afén & 7 ® (Distance relay)
T FoSAT ¥ AT AT AT 2 7 z=fiew & (Impedance relay)
< = swftweor (Classification of Relays 8 weHiew et (Admittance relay)

9 fRuxdw R (Reactance relay)

R &t g @7 wont § afiga @ €, s fager

1 A &% smaw® W (Quantity sensed) : R =T,
Fieeot UfFed qmae, Ruffed gm@w g sufidw|

2 T (Tripping) : &fore feo, fratRa oo & o= el
TaT gy 2wl

3 watew Rrgai@ (Operating principle) @ R gasa
o, dewm o, ader e e @fasw ar fesfiea e

&t & w* (Types or relays) : Saw®ar & sgar Aty
THY % Rt s G o @ o e e -

1 sftax we e (Over current relay)
2 omEY aees Ret (Over voltage relay)

et grarfreT ATE % STHTO T ITH A G % fordk ITANT
faFar ST ATy Yer SuEeen # & U €, i oY Iwwhat §
T & ford ST foh T aTed ST A9 - SIABTHT, AT
e (dfsa =@te®) g fw, smgAices, CT PT sae agd
TET B € Y 3% afd & fAaw a=e & savasdr gt 2|
SINIHISAT T ATIRT AT o faaT 57 STFeon Ft agemr ar
HEHT FHIAT AT F TS | ST ITHLV 1 AT SATTATaTIH
gl

T FE, AT AT FET dieast AT 7 T & FF FT

IY FYE A AST dledst AT A 1T & FF HLU Bl &, 31T
F THR FRU AR IT4 S a1 TH1F #1 47 Table 17 FoE
T 2|

qRof 1
*. H. FAT FT THR LI THE
1 T & g H AE &N AT - HASATT SATELT - ATEA | Afer G g4
- FAAR FAAAT - ST A AT
- AAE A
2 TAHIT ATET | FoT & - ATET A g A awaret Fw freAr - Fgd At 9T 1 yare e
IRER TS &1 ST - AT AT | AT & oA - ST & ST
- @S gam - ITFO FT ATIF FT F
- WFa® STIETe & af AT
- #e T @ s |
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E R AT FT TFR FT EEIC]
3 ol AT e FT G - FESAIY ATIT - ATET ¥ AT yate gmr
- FEAR HAIIT - W7 & AT
- & aleest &t JET
4 farsTeft stfefi-ger smfe - TEHfa® sTIETy - AR | AATEF IR G478 80
- ST @ AT
- iees § g
5 AT AT T = fAaaitora - WIS & & AT - Al § gfe
6 fraffRa @< & ate #1 agar - wEe e - A3 | aqlcest & FHHT
- AR | SAaTAre & ST

& % o wa R S &89 (Sensors used for Relays)

Rt & T ATEA Alee s AT ATS FLC T WHT ToT F daha T | fEzga
FY T T WIAT HEY % 51T Rt % Tgaedy &, F¥e giawie CT
& ATH & TAT WIS TEEHY PT & 917 & y=fera &, ot &
Fie Rt oMT aies Rat & ford doe 1 19 #i3a € | e % e
o¥ R &7 Srqfet & S arett A Fifedy (dadt wra) fafw
IYE Y ATISYE T A me | fa=w wom 21

e Rat #1 w0 R (Working principle of current
relay)

saeTet & frfoet & gear yaw & for giefiem argat o
IR ¥ AF &7 & faga g K &1 w=i fwr sar
| smyfae @fas (modern static) at fesfrea Rt &1 Fdiwaw
THY ATHGS Taeld | &, TRafa e g Rt @ s=ew
# 7€t &, FifE i & g & fag g Ra ¥ o gawn
7 fesfrear R ot sTifiaT sftes 21 (Fig 1)

Fig 1 PRIMARY WINDING

/ TRIP CIRCUIT \
—o0 \74

UPPER
LECTROMAGNET

P ALUMINIUM
DisC

_j,/ | — SECONDARY
WINDING

LOWER
ELECTROMAGENT

[— PLUG
BRIDGE

o
QECONDAR‘( OFCT /

INDUCTION TYPE NON-DIRECTIONAL OVERCURRENT RELAY

ELN4720311

Fig# 2 faga grasia et & am (front) S9e &fe goor =it goriar
gl

1 =EH AR aféT (TMS)

2 feo wnT (Trip flag)

3 ugfEw Tefen & (Aluminium rotating disc)

Fig 2

ELN4720312

4 =" " e § 39 & 711 &1 giaea (Percentage
fault quantity time reference dial)

5 a7 &fdw o (Tap setting plug)
6 T9E ®ee T (Input fault quantity) (V)
7 @icae @ efiFer (Contact plug terminals)

T SSHA TH &7 A Are e Ret o Mfvaa Faaw aw
faetuar & arr faadia awe y= @ @ W@ © (Fig 1) |, Saws
fastoaTett q UF T, St #iex 3O SiUd FT AT W@
2| R ¥ 3t fage 9w &t &, ST % AFE A | 3T &7 argfer
gt 2| 3HH uF Il arEfe gidt € 3T aw A ¥ e
F AT 2
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T ua ot &few fasr & 7 =t 2, ok, gy o & g
T ITANT AT o1 Fa | <1, ot ST &t gfe & iU & ana
AT & 25% &9 F 50% & 200% aF & 7T Fi¥e Io7 § Fqreqd
(arranged) gt 2 | afe o1 wree & frfa Rt 8 7= smawas
grar e & 10% &9 § 10% & 70% a1 20 & 80% % IS | &
F | W ¢f o fuffa gen &t CT % oot ote wfawrd & da+f
H =aa fahat Smar 2| o wr Ret =T g € ok I
T 7 F AfafiEE #3ar € See (e gaw awdr © e |
| afde & fg= #¥ 3ar 2|

T T fUs-77 e CT & fAaifRa awody ey & awew gar
2 SaTERW & AT fF UF sfaw we Rt 150% Fie afe =i
CT 500/5A % a1 U% FaTs 709 & 92 € | CT &7 franfRa ade
(secondary) 5A &1 31a: fis 3T ateest 1.5x 5= 7.5 A= |
S FLE AT & JFA RS &7 J=7e ateest 7.5 AH AT
7 FTH FLEY BN

3T a¥g 50, 100 T 200% e afdw & forg wwwr: Rer &
forg s=mer #¥e 2.5A, 5 A 3R 10A & | fRuifRa #ie =
FT STET-STAT T FXA 2 (9T I T U U T s e
& weaw (fot |fhe &) (insert) f&ar star & @ &féw 7 +°
T & IR & fa & fshre star & @ Rt wenfora v @
S=F AT 9X G & AT € | 37 THR CT 1 90T geAv 781 ¢ |

= Y (Moving) Fteae (Fier) few faea & o wear € | s
fem &t ot faaffa Fror ox gamr st & ot s & &7 e
dTHT (contact) F Strear & arsAa (desired) TFT IHT HT
& 0° 31T 360° % wey fhel ft 7T a¥ &2 & T & | WA
T U AT Soh-21T 1 @7 | Sl & ST 979 (arc) 1 aw=msg
F frefia #3dft & 99 e #0 @aTs o gwar 8 | a7 =T
aua off F7 gl

T F FH AAT 0.05 F TN H O F 1 A% qeArfad & S
S| T ATHS FATIT TATAT THA il ARl A TG AT TAT H
aTEAfa® a9 § qRad HeA Sq TR HT ITANT fHaT 1w & |
@ v g argw afdw 0.2, fw fRar mr s=ew qug
(PSM %4 &) Ret % forw 5 &=ve &, a9 awdfas Tmee a9d
0.2 x5 = (1 &%) & @ NI

%% fom w1 fuiRa #iv w g F fog oF o (aw &
T ) ATIRIF & T TEALT TRIT § Fde & &7 § {97 giar 2
e 3Tfereh 2t g I a0 &7 741 FH 0T | gafore et &1 a0
& ATy It fAvivar gtar 2|

et erzw AfdT fagimand (Relay Time setting characteristics)
1 dehlierd deY F diwest ¥t (Instsntaneous over

current/voltage relay) -
3w A farfer F ar qof Fraffe w (sev/ay) #ie [ #
Teuw TR et acrtfors w1 Far 21 (Fig 3)

Fig 3

TIME

ANV

ELN4720313

B ——_—
DEFINITE QUNANTITY

« 9 Biee Ih AT [AfHAT A aF g v & ak R{Ker
fratRa g § Frf F3ar 2|

« I FAA T A1 ATAT/AE 9T FF HLAT 2 |
o yETA/EE T8I fRR (constant) TEAT &1
o graHa ug | fAuifRa aua & sfafks aw 7 d@ar

o TEIT & STATE Forer Bl & e i i w=ia & wey Sfee
T AT ST g |

o IE 0.1 HUS IT IAY FH H HF FT T 2|
2 futfa @@= (Definite time)

Rt 3t F1 FA AT FHAATT FHF T @ % orQ 3F 7t &7 gae
AT AT | (Fig 4)

Fig 4

ELN4720314

DEFINITE TIME

o T YA 0T R (constant) g1 =TT
o TIe I HTAT HT TATAT U FIg THE A8l Te-T A1=T |

o AW @Y & [EiRa 3 27 S a1 & TATAd THT H
#e o o adr 2|

*  TToE[3TT FET T G & AT Fiee ST 7 et it ffofr formew
§ @A AT A1 |

3 zad TEA (Inverse time)

Tl qH - 19 &) /=T & faqid giaT & | 3afery sta g s7feren
AT § SO0 IAAT 81 B R HTH FOM Adad T=91a" § w7
FH7 @ (Fig 5) 7=t v % fow g afdw 21
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Fig 5

TIME

ELN4720315

« ®Wsegaad (Standardinverse)

o I A" (Very inverse)

o uFEfewer 3999 (Extremely inverse)

T SR TG0 | sid Rt &1 S=rere a7 31 (fault) 70 & e
gar 2|

A eTgA Rt ff = & forg *aw Rag a7 (IDMT) =iy |

AU (time) AT & T ¥ R & TATeT 9T FP q&@T Tobhet
g | afs Rt asft & & F¢ar € a9 qua @fer 0.5 e i fimr
F FIF 2q 10 §FIS FT G ST 2 |

TAEH TR AR #T Aweer fagward (Silent features of
inversetimesettings)

o T FT ATAT IH FW1 § A & T g 2|
o TETA THA FIT H ATAT I¥ fAHT Fear 2|

o FE T H FHY S T HIE B [T F9F fa9ioary &t aqrar
g A utfa a9 &1 99 9 SmEr 2|

o Ife T afd U 10 % A @ a9 faadia faevang sra gt
2,10 31X 20 % #\rex A fAuiRa awg f@eaans & samr
21 Fig 6 fafsrs gaaw erzw =t feamar &1

ZAad ¥ ATera i e e e 6 § fRgmar 2-
T ZAad fawward (Normal Inverse Characteristics)

TETA TAHT B Gerhd1 ArrHa)/ &F gU =rew aa7a & F8 gfaed
T SiAY & a7 & | T (operating) 0T &t A feaar i
TATAT qHT ITA A o folg U qFv€ & Y &7 q0F & qfeT
AT &Y ATIvHAT et 21

HHT AT F3e et 9 % AT T H T8 F9 G891 L@
2l

yafuw -faodia @wa fa@war® (Very inverse time
characteristics)

+ IDMT & goret & s1ftrs faadia @eror &ar 21

o Y FY [TAT H FHAT B T TAHT TEAHTA BT & (16 &
& gt 9g ST 2|

Fig 6

1000.00

100.00

10.00

OPERATING TIME (SECOND)

STANDARD
INVERSE (SI)

\

DEFINITE
Ve TIME (DT)t=1

1.00

VERY
INVERSE (VI)

EXTREMELY
INVERSE (El)

0.10
1 10 100

FAULT QUANTITY (MULTIPLIER)

ELN4720316

o 3 ST F T IHTET & FiTF aet gt fAnuany &1

I e ¥ forg I € 99 et qraY S @ (fault)sre
qgTel

G FT IAF oY ITE & T q =9 & g IME Afehe I
THATR & & 2|

o 39 fauivaret & FROr AT WS F1 erEwa agd &9 0.1
#Hg & qFaT & |

o 9 39 T °ATAT 319 & (fault location) A+ &t @&t ST
f&Far ST 21

et e gwg fagward (Extremely inverse time

characteristics)
+ IDMT & ot # 78 agd faudia fastoant w@ar 21
o 3= AT B & fRrfa # gRe # 3w & I st 2|

o AT W A 3 (fault) FF ATAT & &3 % AFRATIATAT
gt 2|

o FHYC HI AT W & sEre § Y & a9 gaer ST w7
g 2

o I3 we F fRafa S et g, qrex €1 gte & A
F THA ST AT % fory Ia & | A= Het &t ZHAwT,
SveY & forw oft Suanfy 21
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o R it gar & for Sug, fafe= # fis #v= (Yherem,
quT T Ee ATfR) Sf¥ Aty grawHT Y Hedr dhad |

AfYF AWT Fagw AHenaAdTE (Long time inverse

characteristics)

7% AT I AT 37 T GIAT F T H ITART AT e
g S "HT ST & ATAT A AT & FAAFAGATAT ST 2 |

ferer Tt Y fo At = (Over voltage and under

voltage relays)

7% SoaEEieE o ST 23T R ey R F | ™
w1 F¥ar €| 3@ Ret & I7FhT gU @99+ (sensor) 3ge PT
(potential transformer) & & STet sMSege AMTFIA:AC 110v.

59 3 (fault) Jea= @ PT 3TTSYE | aieesl 3w 8iaT & o few
HITT Ft AT & oI I FLAT & | T ST AT a7 T8elT
g X fg7 &1 aw e w/ar 2, R &1 @ goar & o7 a9
| fou Famger & fefir aftear 1 aftra swwar &1 gt & aw
o f3he Ty srf¥rermerforg & Sty a¥ 9¥ ge e st & | Ra
% % oTT FicesT FT T dicesT HT 1T dleest & ©NT AT A
& AT AT 3R ST =rfeT St 3 s1fer aieest/ A aieest
et % forg srenr-srent =@fad g STa €| ergw Aed e afdr
(TMS) &t &w faar ST @t & afs e % sgame g &t 7
fer =¥ |

T AR AR AT (Time multiplier setting)

7 T8 afdw & ot Rar & wafaq g # R & Gy s afdwr
H aftgde f oA, &0 #2 g | 2y g e & 39
ferfa & o< & after 23 § wag #ear & 99 ST At 7= T
IR AT T AT & 50% 3Tferk &t |

frvte® geem R (Differential protection relay)

v geaT SMYey, SEwTHY, a9 aTY 1Y EiaHe oved &
ATARF I & T9TE & 91 & forw aga o fafy & | g
ST STl § CT H & YaTfed i areil €T a9 Sidl & 37d:
Rt Fgs ae amer st & forg ofr o oy & | farste gee sex
& ETS (ground) s 319 & forg s&i® sAEfm AT § tw CT
FT ITART 6T 1T & ft sAafia (srRaredt) Jrevet & e &
AT &Y AT &

faves  geam Ret &1 am JisT 9@ Fig 7 8 21

Ao aEH | gmEY eEwniy # forw faves Rer & wmaer
Fig 8.

ey R« wefwesw Ret (Distance relays / Admittance

relay)

TF OO ATeT F1 3EfSH gaa darg & FHIEr st 2|
7@ fuifa fag & g &t AT & forg g &1 gefieq ardt R

Fig 7

PROTECTED l2
EQUIPMENT —

g

RC RC
DIFFERENTIAL RELAY

ELN4720317

POWER TRANSFORMER

TRIP

" ’7 = Z[gz[g —‘ \PIOLTWIRES
‘ ?:% ‘ RELAY
| \
‘ Ps

ELN4720318

DIFFERENTIAL PROTECTION IN TRANSFORMERS

FT 37T 34 €| 39 TR & R &7 avie geer (distance)Ra
& w9 fohar T & % 37 Faer Rer we HiY T3 ogw oy
& s ST e & forw derm B strar mar @ | 5@ s i
ST f3=T ST AT 2

e R ize oiw agy 7 TRwHE R (Reactance

relays (or) Shaded pole type non directional relay)

Rruaea e #r srfvremerfirs d@eft T eidt & sifs gefe o
¥ Faar Ruwd (X)) & TR Fal € 78 dfeonws & e dyor
Hof FReaT H Tfaeter & @y avw % forg f2fir Ret & &7 &
vefie Ra & @& 2| 7% fanviv =7 & S1¢ arza forg =t
€ W&l ¥ 39 1% Tl & FH qfHATT % FHH F e |

e fe-fer geen & weaye swierr fvwmar 21 (Fyga
T FAFE e ot gea Rar 3t wow i & o7 356
Fx TRl 9T 8ld 8 WX IR0 & R 9% &1 A 2
TFEIAHeT el U 0T § UH & F1d S AATEH T,
AT At AT fsiiea et & ITANT & gT F of T3 Alfh
F% HTF HY qHaAT S AT AT & FAFgramies et & A Ja/
Tt Btar 2|
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g (Power)

zgawnEa (Electrician) - affe a2 siv R«

v 4.7.205 3 4.7.206 & gwta i

Afhe % - wor - w0 - 2R = (Circuit breakers - parts - functions- tripping

mechanism)

S 1 3 UG F o § o1 fwAfortad w1 #A A e

« @ide AW (circuit breaker) % weer & qATAT

« faftrr e & afde st & g FEE

o YT ARHE AHL F AW BT WL FIAT

+ gfhe 3 F TETeH R # e w0

o Afhe AF F ATIITT AT STIT HF W& FIAT

afe 3% (Circuit breaker)

afwer faats® (Circuit breakers), IT&T a1 &= € &1 fagd
qRTe F QT FIAT © AT O FAT 2| 240 qe A b
qATE &g fEeTer o e &7 ST afRwer e ud ofet #3
= fFaT ST @Far © @t ateest (240) F fafa & e (spark)
IO AT & Y TAW AN TEl ol FiH TRIAT AT HicFe
AT § e HT A 9gd HH i 2|

AfT o o TR &1 A9 d%el § & a9 dieded W
qfRumt o ifaE gtar @ o aw AR o & e
Far | 3@ Jwer & fAgw & fou #weded w R @t
A a1 aare FAr gar & 59 U ar a7 # ST
farga #t e MY Stea &q e star € ofw S| awe e
ft FATA &7 AT =Ry | vAT ITsweer 99y faEsE (circuit
breaker) F&aTaT & |

afwer fa=tst® (circuit breaker) &T ATHEHIT 7% FHicaed T
AT goA/ ey e w3 % sma o fFar e (1)
TR gffe dFT, (2) Afaw afde 3@, (3) d9Fw afde 9%,
(4) HeHY FFATHANTSE (SF,) AffT 39T

I Atk FFT (Air circuit breaker) (ACB)

T g% TRTT faIst (circuit breaker) # wEfa® gar & =T
g1 % ao (blast) T ITART faFar smar €, g Rt dsm
& ATAW I & TEHT TAT Afhe g 2 |

AT afhe g5 & @ 9¥ 15KV d%F T Afhe ST &7 ATIH
T F ITANT fhaT ST & Y 99 (quenching) & FTROT ST
T & FHTEAT AT BT 2|

AN § ATIF w9 & TIX Tfha S HT IUANT ST &, a1 &
T | Tied STYeH| ATee AT SIS & STT-3TelT TFT
F fae=or v g & forg arav fawew &7 Iwi & € iR
forew &t fRu = ety awar & | 5w, R, = senfe |

TIY ke ST F L= (Construction of air - circuit
breaker)

arer &=/ ACB & wmr (Fig 1)

236

Air Circuit Breaker External Labels

1 &% Feq (OFF button) (O)
2 1t @& (ON button) (1)
3 g=r §uds e (Main contact position indicator)

4  FuTr vieTer 3 feafa §€eT (Energy storage mechanism
status indicator)

5 f¥e @ew (Reset button)

6 ud 5. . d&as (LED indicators)

7 f&=== (Controller)

8 HATS TLEAT - ST ST AT AlF B #1 I4F Fqer

("Connection" "Test" and "isolated" position latching
/locking mechanism)

9 7= feam® (User padlock)
10 de St Y a9y st g o ffa § dsdw

(Connection, "Test", and isolated position indication)

11 FeerTe a¥TerT SR g ferfa #ad @9 (Connection test
and isolated position indication contacts)



12 7% qfear (Name plate)

13 srif%a 9ee (Digital displays)

14 F=f #=TIE 8o (Energy storage handle)
15 T 1i%e/ 7 &t (Draw out /in hole)

16 2w RAifordr (Rocker repository)

17 fow Ree e (Trip reset button)

I AfHT FHT FT A F g91a< (Internal construction of
air circuit breaker)

oY gfhe g@T & AaRF 9 (Fig 2)

Fig 2

oo

QLRSS =
®\€° °°°

oo lololon

INTERNAL VIEW OF CIRCUIT BREAKER

ELN4720512

1 sfe e auifén ga=x (Sheet steel supporting structure)
2 diew fgv 5%18 8 F<e grawHe (Current transformer

for protection trip unit)

9t I ggater ata (Pole group insulating box)
gsied X efiwa (Horizontal rare terminals)

=T = #9564 2 wie (Plate for fixed main contacts)

et e d@wdhs 8 we (Plates for fixed arcing
contacts)

o o b~ W

7 gE qfaw d9a% e e (Plate for main moving contacts)
8 TRIE ATl @& =g wie (Plates for moving arcing

contacts)
9 emfdr =¥w=¥ (Arcing chamber)
10 ®THT /9T S SHAT qTd- SARATE TTET o A5 e

aus (Terminal box for fixed version - sliding contacts
forwithdrawable version)

11 wreser fgw gfe (Protection trip unit)
12 #fde FFT FART F/T ATt @grer (Circuit breaker

closing and opening control)

13 FtfonT f8RT (Closing springs)

14 f&rr @t =@ (Spring loading arrangement)
15 g&q=ford AT wtax (Manual releasing lever)
TR Tfhe s%2 & af=rew f=ia (Principle of operation

of air circuit breaker)

o o9 TRy g & g Ry goar € (opens) A9 AT AT
afay it ferfa amarr gy @ a1 afRey & #ig 31 gtar &1
T R g add (contact) § Seae g7 & 31X o e
TS T AT yarted aiar & @ b gy grfoee #3e er
ST &1

o a9y dted GA 9a7 g ATy Ft g@ma/ qurd S ARy
T (fault) F = T qaTe 781 8 9% fawgd o #t
FHTOT FAIT T TR A THAT & AT I THATT ST ThelT
gl

o STIFHT &% AT TX ATHH B AT qleesl JoTd Sl & ST
We g« dieest & i enft F gafne aies
(transition voltage) #&« &1

o ATH FT AW [AETA FA & forg 7@ gifowe ateesr  dwAT
ATCEST &1 FHH HLAT ATSY | SATHHT Hed HeA % forg o FAaw
AleasT &1 SATTTAHAT ElT & IH AT dleal Fad & | TIX Afdhe
AHT H 3T dieest &l (AFforad i aList & SETaT ST Tham
3

o 3T CATSIT il SUST H¥ah 3ATeh ATeesT T TTAT AT THT & | 3TH

SATSAT %7 T T S IY, 3TH & T4 @ & forg s7fers
FledsT HT ATIRIHAT Bl 2 |

o 3T & F% HAATHA A aled T 6T & qieest F1 a@TAT T
AT 2 |

o 3TH YT HY TS T@HY ATeh dledsT i qGMIT ST Ghell & |
S & T FT AGTE deTdt &, arey F afaie o gedt €1 o
AT dleasT 6 AT & |

FS ACB 87 % &1 SI1S 8id ¢ | T&F TS FIC & agIl & AR
FTIL & a1 BT © | U ATARTE IS (TAT Fieae) FTE H7 A7
AT & 9 3 @il ST &, dt & §9% (contact) T8a gadt
T T % Ficaed (904 TBd 8 | 3TT% Ficaed & AT 8 T
IS X F g e et 2

A IS qieest &7 A FH MM
TR Afhe AT & AFIART ¢ IR (Application and uses

of air circuit breaker)
o ST # G & forg ST e Sar 2
o agfos wefiat &t arT geaT % for SwEi R ST 1

* 15KV fFe atee KVas # fazga faawor afea # i e afde
FHT FT ITANT fahaT STar 2|

qraY : TARIER - (NSQF @ 5) - 3™ 4.7.205 ¥ 4.7.206 & qwifa Rgia 237



o I FlceoT AUT HEE TATHIAT HT AT FH qledsT TAqT FIS
TeATReT ® o TN R St 2|

o TEETHY FARET AT T & gL F o g7 3w
faam strar 21

TI¥ qfde s%T & g2 (Types of air circuit breaker)
+ @ TIT "@fke &< (Plain air circuit breaker)

« TIX = AfHe FFT (Air blast circuit breaker)

@ TIY gide T (Plain air circuit breaker)

afdhe s & §45TF (contact) & AT ITE =TT 3T Uk T ST
EIdT € | 38 F&T &1 31T =< ("arc chute") F&T 1T 8 | J2 31
9 3UST (Cool) FXA | TETIAT FLAT & AT =< (refractory) &
= g B

T € J9F HTIca® el 6 qeradl d Sie BIe F5 WHN § (49
gl € o o feerde Fed @ o S sie A 9 &) ave &
Fd € s % Fig 3 @ quriar @ & | gt § ok ooy e &
o & STt @ Y 1Tk et #1 AT frew atdes & i
FC 3AT & FH Jledsl TATHIT H g2 JTATHEAT §F 1T 2 |

Fig 3 ARC SPLITTERS
ARC CHUTE
f L, —ARC
MOVING \ k
@'
CONTACT B > |—FIXED
\ CONTACT
@'

1) 1

<
t 4

OPENING

AIR FLOW

ELN4720513

AIR BLAST CIRCUIT BREAKER

T A AfEe s*T (Air blast circuit breaker)

ACB ST 31T faTae ATEr & & | I 3919 I7hl 84T 1 JTART
FLAT &, TIX =AWE Afhe g FeaTdT 2|

IH TR & A(he (Y HT ITAN IoF qieest TRATHT o (0T
ST € e 58 errferfaa & vt & el B s asar
2l

«  37after e IR Afde ST (Axial blast air circuit breaker)
+ foie e waw afde 9%¢ (Cross blast air circuit breaker)

+ Br=ftr =me e a@ffe s (Radial blast air circuit
breaker)

TIY R @k ST & @t (Advantages of air - blast
circuit breaker)

+ TR =T Afhe FHT FT ITANT BT SIAT & TRt Je Tl
(operation) SITATIFAT ElAT & HTLU & FHAT FH 3T o |

o T SE Alhe FHY & ITANT & AT & HILOT AT A T
GAT T ST 8 |

o 3T faertaw & fohaT erfers awt gy 2|

o ST 3T fASIT & HTLOT TIY ATEE Hfhe s &7 ATHE BIT
gar 2|

o g & @t 719 & forw ek &Y quw erfey @ s 2|

o gfthe s & y=me i (Operating speed) sTfer ast atdt
gl

o T & I % HILOT T i (T =7 gar 2|
o TW TEIEE & ATAIHAT FH el 2|

T = Aihe ST i ettt (Disadvantages of air -blast

circuit breaker)

o afafw ag smafd @4 (air supply plant) & foo sfaf®
TG & ATTIIHAT gl & |

o 3% forw I=v aifRar waw FuET # srEwar gy 2|
+ a1g 319 fRAma (air pressure leakage) T &= AT 2|

o I I IA: AT (re - striking) TS A &R FaE=T
(current chopping) TTaT &tdt &1

o A H AT farad (arc extinguishing) faeaT stdemga da
q H Edr 2

g Afke s Oil circuit breakers (OCB)

T @fthe dF< S ATH ATIUA FLA S ATAH & €T § AR
AT STE ZIERIHT ST 6T ITANT FXA &, ATl Afehe FhT FHaelTd
£ OCB & e #atst (Contact) e & 2 Gelt JaeT § g
g AT ATH I ST T & AT & | T FT FHT AT &
AT FT aTford < ST & TIT I=F I7d I SESoT 49 & w7 §
T FT AT 2|

BTEGIST A HT ATIAAA At % fa=fed & & A7 § 8 AT
fers Bielt & | ROy o ST & g TAT AT & AT AATAF
% ST & % AT AT STFGIO 319 & JoAgel et STt & | 3%
farertrr gt wikermert & quf et & | Teet ETEgiei e 3= a7 =ATaT
FAT & AT TS HT VST FIAT & T THT HASH & e ATSAH
& fAerawr (de-ionization) @ETEAT FAT 2 |

AU I ¢ & A9 a7 # e 9a1 Far € o7 @ i A
S8 9¥ 8 AGGAT 3T & 39 YHIY AT qATA & & o fF
Fig 4 % gortar 717 & | TR @& 31 91T ST & Y aRay
FY U AT & ST 2
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Fig 4

PARTING CONTACTS

ARC

OolL
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CIRCUIT BREAKER

T T AT & T A a % o1 (The advantages of oil
as an arc quenching medium)

i TE ATEH FOI I FY & el Bl NG | JqLfed FT Iar S S0
& e ofidam o giar 2|

i T ATAAF F T H B HAT & A T AR & d4
T S FaEr & 9 & 1 Far 2|

il ATAAT T A ATH & PG H AAES HI 9T HLdAT & |

AT T WA & T | ol 3 et (The disadvantages
of oil as an arc quenching medium)

i e AT @ Y FHH AN T HT G |

i @E arg & a7 fawRes (explosive) frT &7 @t |

i TR IeTTe (FF-TeA) A § & B © AT STATAT oAk ar
OTETT & U FAT 2 |

v sETeaE da # fAEawtfos e siv gfaeam @
ATIIIHAT BT 2 |

e afde FwT & w1 (Types of oil circuit breakers)

a) I 3 7Tt Afhe s< (Plain break oil circuit breakers)

b) s fAeEwr stfwer @fde s%% (Arc control oil circuit
breakers)

i o st afde 3w (Low oil circuit breakers)
@ 9 e "the s (Plain break oil circuit breakers)

@ 9% A afhe 3F § g Aqea (contacts) F % ¥
A % A= AR ST & | HAISTHRT & JAFHL H AaE H i
& srfafRh o s it s g oo sorredY 7€ €| sk
foretia a9 Ster & S daiwH & i &9 {9 age A

R SHE A Alohe AHY qaE JAT T A HLAAT ATAT HHT
gl zow F2 wiaw | o for @i sfer dates ea @ | fAfesa
T A LT GE T FT <o AT et T & UL T2 (cushion)
g |

TERTX a1 (air cushion) SR FaTa Iaaw fF fomm & =
T T AT AT TG FLAT & | T IIR & et 31 Tt o sraomfa
FXAT & Fig 5 ST % @ Il Afhe JH< &I goiar & | 8
T S TATCIY FHET JATaT &, T T2 Hft F &7 S Iqeler FHedT
=

Fig 5
TERMINAL
CONNECTIONS

BUS - BAR

TRIP COIL

Y—HII—
Ny el 84 L

CONTACT —~_1——1r——1—
CT §=
M

RELAY COIL

AIR
CUSHION

MOVING
CONTACT

TRANSFORMER (a) OCB

(b) OCB TRIP CIRCUIT
OolL

ELN4720515

& frgi@ (Principle of working)

AT ST aRferfaat § fRre qur sfer aaises 91 sEer

H ¥Ed & 3T AT ST ATAT TR 97 & St & | e 3

I ST & AT TR dortsTeheht st fEfoiT 2= g o= foram strar

T Y UF N IT ST & A A F STFFI A4 A arofiga

FXar €| o e fmfafe afFeret swr ot g &)

i T F AT Y S SRS A9 & Age ATT B SUST
X 2|

i e | e I AT & qAT AT F AAIT FA F
TETIAT FAT 2|

i TIISTRT % GUFHT & FLO AT # G I AT & AT
aices § gfe & A7dr 2

TR @ § & Haere § e faerfud 81 Star € o afkuy
F LT I & ATAr

et (Disadvantages)

i e waTE & iR Ak o) FE v feEer T 2
i SR AT ST W S A W e )

iii - sTate &Y Afy FW AT T

T ST & FTLUT - ATIT Tlehe Y HT ITANT HH Fieest
# famm ST 21 11KV & sifers ales & atees & gt o
T STel S=7 afdr emwar # savwar TE 2|

sk feer, sitae |fke A% (Arc control oil circuit
breakers)

T H ATAA Alehe FHT | ATeh T Ggd HH FAH (AT BHar
2 | gaforg ok &t T ¥ & forg st 71 e T Ay
| 73 o7+l oft T st 3 %7 @wrk #iq¥ (short contact
gap) T T T AT @, &t S s = sttaer afdhe awe
Fed 2|

F29FN & & 8
a Howh-=e AFa Afhe 3% (Self - blast OCB)
b wES-ae g afhe d%¢ (Forced - blast OCB)
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N A |fde swT (Low oil circuit breakers)

T (bulk) sttaer afde s & F Tfawd dor (FB A B ATHTA
10%) T & ITANT aTeqa | ek faetrae &q e strar & | afe
Tooh AT Tfehe ST T AT ATIAT | ITIT 36U 1 a1 e,
T I T ATHIT, AT T a1, AT W FHT GALT AAT TG
FT TEET 9 AT 2|

SIRIET 1AL 1 G HIA % (o7 AF ATAA A(he FHT Pl TqeAT
H A AT S srarersRdr 7 gfee & 3| gaart & ST T
AT TAT HH AET § Aol HT STAT FLAT &, ST 3T At (Al
FA & forg woata 2| Iuga o fAEer giweat (devices) &
ST F¥h, &7 AT Afhe ShY & 3T A= &t i axat
AT ST TheAT 2

Tt (Construction): (Fig 6) f&Ter St &t stierer @fehe sahe
F qUITAT & | ST_T &F F&7 &, S UF gAY § (e UF ad § WY |
It we7 qfkaer s ®& (circuit breaking chamber)
& STet A=t %eT HeTE F&T (supporting chamber) @ | g4t
FeTT T STAT F AT AT & T A B UF F & gL T A
foree & Tt ST 2

Fig 6 TOP CHAMBER
GAS VENT
____________ BREATHER
oo

CIRCUIT
FIXED -] BREAKING
CONTACT ik 5 CHAMBER

s ] ARC EXTINCTION

MOVING H ':E'f ] DEVICE

CONTACT

SUPPORTING
CHAMBER

Jﬂ)( DRAIN

VALVE

LOW-OIL CIRCUIT BREAKER

ELN4720516

= T % di e 2|

1 qfRwy fa=sr® F&1 (circuit breaking chamber) &t 31T
ATAT § AT H1 ATIIHAT Al &, ST 3% faeas % forg
T 2|

2 wfqenfid 8 aTo aer &1 70T S &7 &F Sar 2|

3 ®eTIF T (supporting chamber) # At 31Teh gT=T gfUa A8t
gtarl

i @ETE ®& (Supporting chamber) : 98 da & WRT &
=T fardt 1 U @t giar €, St aRae st waT (circuit
breaking chamber) & aef & Wifd® & & 37 g1 & | et
TETIF F&T & Fa¥ erar € | a1 T Fug Faet sraers g
&g TET AT 2|

i oy fa=ist® w91 (Circuit breaking chamber) : o€
TETIF F&T & FIL o =T fAgr &7 a7 Fef =ier 21 %
e & 9T glar 8| gk At 9 21

a) fBr g% (Fixed contacts)
b) feR @os® (Moving contacts)

c) daex(Turbulator)

i Frae uF [Afvad fiwed & arer & Sudl #a7 § Ja97 Fear
2 | TceT UF o fEas gith & X 38w oy qur e
FIAT TTY & AT (vents) &d & | &% emxret & forg srafier de
Safs rfees ey I #F 9w & fog G=fir de)

i 3a<Y F&T (Top chamber) : 7 TR fa=eTs Far & ST
F o U Grfers we grar € | a8 aRay s #a # da
& JETY Y T 3a7 & | S a7 | off v A9 de a1e7 aun
3fe¥ gtar & e g aTeY S arell A q9T =Y 9w
FIA ATCAT ATg AT &1 (fault current) & afET & ST
afkay faerst® &1 (circuit breaking chamber) & X
AT 2 |

T (Operation) : ST S=@ & frfa # e Feae
fere (Fixed) F1ae & a1 7 &1a1 8 | 919 2w (fault) =fed
grar &, at fefi o= & gy g wrede F A i o ST
€ AT ATH I BAT | ATH AT FT AT FX A IS FAT
g, &It it 4 & areY fea Sar g1

39 foraT & e at, GIRT FTede & Fed 98 § B [oALdT
& Y X eceY § dafad de &Y ¥ aot onar 8 | ¥ 9«
d¢ & IOt €, a9 ad (0il) T AT IO €T & g AT 2|

@ (Advantages) : a@& ad Afhe J&< H gl A T
AT Afhe JHT % AT 4 2|

i 3E% forg Sttaer &Y STavaEdaT agd 9 e @
i ST A AT

jii T F AT 2

vV 3H ST H aed F9 2|

v STRT ST &Y ST F9 2

Vi @@ A g9 9 2
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gitwat (Disadvantages) : S sTtaet ATfhe ST & gt &
TF AT A Afthe dHT @t fAw vl &1

i T SHE | 69 & e | qeIney gy 2|
i AT F FH AN S & HTAA BT TATT 9 S0AT & |

il ST HTEATRTOT 1 ATAHAT & el T STEoAfoed & oSt &
Tear el

g Tihe AwT (Vacuum circuit breaker) (VCB)

fore afehe s A oI g 2q fatd (vacuum) JTers &7 ST
faerm strar @ degw afde g FEATET |

frata # o= ATerw AT AV I FATAS UF AW FAW 1 07
e AT 8, 9T AFT F Freae atar (Jgw) & gaar €, ar
T & faes daTe eEafae® @ o= afdhe JFH<T & goqT &
STt giar 2|

TS TheTeh shelel HTEH dleas & forg ITA & | I= dieest § ITANT
FIA B AHIH AHAE F {@Hiad =T 9T =T T

3o Tfthe 3%¢ #1 = (Principle of vacuum circuit

breaker)

9 afdhe FHT F FTeFe 377 (107 to 10°torr), & @iet AT
& ST AT % ST § FTwere & WeT 3T IIe il & |
(S SeraeT AT T % HAWT /) STarf® o Jeat & ga
ST &, FAh G a1 % FHIL STEelFesh & I= il & |

o IFIH A AT 9T 78 2, G S & dagw 7 Ttew I
BT €, 7€ AW & I STgel (g &l  HILT I e oA
gl

A Afhe swY | “e==T (Construction of vacuum
circuit breaker)

Fig 7 % a=w affe da¢ & faftre wir %t gwtan o 21

Fig 7

INSULATING VESSEL

—C

ARC SHIELD ARCIN9 RANGE | ARC SHIELD
BELLOWS
FIXED
MEMBIi—

MOVABLE
MEMBER

CONTACTS

MAIN ARC SHIELD T

INSULATING VESSEL

RS

ELN4720517

1
:
3
:
oy
i
!
a
el
e

o I Fivede B WANH LI BT 4G HY (@7 AT S S =00
I & T AT & | aE Rara & 91T Ft g6 Fed & forg
oW A wt R i Asga aAar e |

o FTEY FEY & A9 a1 RS #T adq T g |

o T HicE, ATELT FATAH ATEXT & A< a1g & a0 [{XA %
AT T FAT 2 |

A afhe a2 & ™ (Working of vacuum circuit

breaker)

o N A GAAT 8, AT (AT FiveFed (el Floded & (e 81
SITAT & Y Fiveded & WL 3ATh Ieqe 1T & | 30 HT IeTal
BT FTrCACH & TaT SR GTq & ST | ATAAHTT & HTLT
gl

T ST & gErT &, FAATF g & Aoy W wH 7 &Y ffa
B S © ST qT qur o Feaed u¥ o o AT
AT ST 2

o <% AT AT F ATAT & g A AR G FAT B
I THL | ATH FAW 8g AAT & ST Feaed (0.625
cm) &I &iaT &1

VCB & srgwaiw (Application of VCB)

IFIH Glhe qFHT FT ITANT 22KV & 66KV aF ST 2G
faFam ST 21

o ¥ ggamEd grfier &= &g ST 2|
HERY ST FARTES Afwe s (Sulphur hexafluoride (SF))

circuit breaker)

S @fefe s o o0 g 2 Ao T TSS9 (SFY)
ATEA FT ITIAN Ml 8, 3§ SF, Ak 3% FeT o |

T ST FIXIES 76 (SF,) TF FAFLAA (A I &, S FoAFaia
FT SAFUUA FIA Y AAGA TFIT T@AT & | T TH¢ F Fleagqd
S 3@ % SF {6 Arerd & @it o1 €, T I a1 376 Joael
g g1

SF, 3|, 7T % G SeFie bl AU HT (e ST a1
| AT AT AT TR T AGIHT 3ATH F AT 3T 2 |

AT ST FATES (SF,) AFHE 36T I AIH A I dteeot
# 9T 8 agd T 2|

SF6 "ffe s%¥ T |@L==T (Construction of SF6 circuit
breaker)

Affe d@¢ & a8 F47 7 R @Y wf@R (moving) Fwed gid
| (Fig 8) &7 & a1Ta aferd &#7 (arc interruption chamber)
FeT et 2, foes (SF,) i wer et €, it (SF,) | % &% &
T &taT 2
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Fig 8
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TYPICAL INTERNAL VIEW OF SF 4 -CB

S AFT & FECALH GAd & Al aTed 47 UF 3= qa19 & T
TIIES A9 FT AT, ATEA FT 0 AT TATRd Fam ¢ |
forarer, (fix) T A emfedr a7 &t giaaat & Faw e av
T it aaTel & o fr st 2 | SF i we & €,
A THT & TAF FTE ITANT & 91T : STANT &g ITeh AeaH
et &1 A T ST 2|

SF at#e s&¢ & ® (Working of SF, circuit breaker)

S & dT frfa & Freaed & IRl A SF | # gaT 2.8
kg/cm? BT & | STa JF gadT & | T Freaed AT & Jrar

& FeACH & WL TS IcT7 ST & | AT Freeaeq & A TF
e AT o e % | &t &, 9t SF | & 14kg /om? &
% AT SF, &% & o1 aTfed et a% g ¢ |

S, 14 T I T =TS FAFETH 6 THAT Hl TATA FLAT & Forad
FIEFCH FT ETEoFE BT AT & Tl & | o6 STl & TG
JTeq a7 fBAT Ge-317 & & & ST 2|

SF, &ifse 9% & @1w (Advantage of SF, circuit breaker)
ST T TAT AT SHL AT JaAT H SF T % e o1k faata
(quenching) Ut % FTXT 8 Afthe F&HT & F3 ATH © | FB ATH
e fag g 2

1 3 IHE & Afhe FHT F1 AT STgH agd w7 Bl & |

2 SF, i\ %Y sroifFes &wr gar 31 gt & 2 & 3 A7 =it
8, T8 T % ST LT % SAATF AT Ht ek GohT 2|

3 TR = Afde T F v SF afhe sy & Torer
(operation) & &HF STATST AT ATAT T & ATATALIT § TFIT
gar 2|

afhe swe #1 R &= (Tripping mechanism of circuit breakers)

SEA [ T IS F A § A fAwAferad w1 FA AT S0

o ffter d= &Y stravEERaT F1 FUE FAT
« f2ftr & (mechanism) & 7@ *1 Foiv AT

gfhe s &t 2R @ (Tripping mechanism of circuit
breakers)

feaa@= (Trip mechanism) : fow = =t aftoer #it sroget Rrfa
H =TEr Wi gH ® (|t a1 g&ated manually) TR &t
e & AT AT £

Fig 1 =r@aw=T (arrangement) fRamaT & Sa @fehe s&< o5 &t Stran
& a« fea o= us et afeaa & At of S @ | faw 9 &1 Seme
At & @ (released) FX 34T stmar 21

Fig 1

ELN4720521

fa e wek fe i ofta & spet Tear @ fraet a1 & smave) s
ST @ehar 2| i e amrer @i ) ot forfa & wear 21
S o0 T #F ISTAT AT & AT @fhe Y & HieAe GoT A & |

few == (Trip coils) : st Rt y=me qifea & (desired)
o Fateret 1 ITANT elaT & | {37 Frrer us sier aidiAmge eidn
& St AC a1 DC & w=ferd (Oprate) &taT @ | Fig 2  faftr o=
T AT LT (arrangement) REm@T m@m 81 w6 <o)
HAAAEE § @A g7 THdAT & AT AIAMIEE TALSATSS [Frfaha
giaT & a9 fgu e %1 wiee ¥ Iaar @ Y s o= # @d=
FLAT € ST f2T a1 ghg Iaar & | a1 afha/ iaw e AiX TET
Fieest & qug Rt F6f F2ar & J9 & fe et |§ afva 21

vie few |t (Shunt trip coils) : sie g7 F=taw & forw =
aeras awts, C. T A#iY e &Y stawasar eidr & e & awa-
HHA T GIAT 3 o 6 AT AT qFaAT & | T AfS Fe (A
e & fie & STt @ a9 Rt {37 Fatae gk # @5 #¥ 34T
g 72 & Fig 3 @ fRmmam mam 2|

242 qraY : TARIER - (NSQF @ 5) - 3 m® 4.7.205 ¥ 4.7.206 & qwitya Regia



Fig 2
i ﬁi POLE PIECE
C—— I ——F—T1 ___7]
— COIL
J —
~—— PIPE
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== |
— PLUNGER
|

o

e}

g

ADJUSTING SCREW 3

3

Fig 3
INDUCTION
DISC RELAY

Q

8

N

E

2

w

#rfw few w1 (Series trip coil) : Fig 4 & uF @8 B0
FIA I TS AR B & gy e < &
e =T | S | #eE T & AfF Sar 8, ad Tl F
drara gRT 97 27 &t o 2|

Fig 4

ELN4720524

Afhe F& & TA@T & o7 7 a9 Fie ALY a8 I &§F
& T &< f3Far AT 8, S wieie & BT a9 & e s
& | TTEw - (SraTer wHe i) Ft S-ate #t Rty wt et
FYHE HT o ¢ | S ATAA 1T | oI F e H AHST Star
el

oft %1 Affic dx & @17 f0w 2 F=tae g € i off qie,
oft ©ioY oft giar & | 3 fafir = it o arer a1 SAeT-31enT For
(Operate) @& 2 |

HET diwee ¥eiis w1 (Under voltage release coils) :
ateest RefioT Fataer I gl et & e Far srar &
STET AT AF Fieas & TRAT FT AT HXA B & A9 HAT
EIdT | 3EX dieew fgq Ftger &Y a-rae Fig 5 4, {3 Fama &
FAW BT 39 & ©io # X o W arar QT w2 | a6
v ferfa § aiaEe geea #0858 a9 &
oot = == e wear 2

Fig 5

/— TRIP BAR
|

\_g SPRING

~—-> COIL

|
| ]
L POLE PIECE
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E

TS AETE qedsT HH ST & dd AST dledsl T 1 fexfe Ut
Tl Tedl & & ae fBrr a9 & e <o #t 796e #% @ aF |
T T o FIT 3T & A T a it afdfe s & a9
(Trip) ¥ &7 9% IaT 2 |
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