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1. What will happen if neutral connection cut?

If neutral was cut with 3 phases energized, then line voltage will appear in single phase
supply points that are 400 V in 230 V equipments and will fail if started.

2. Why radial distribution is supposed to have transformer delta - wye to the
downstream level?

This is to break the Zero sequence path at each transformer secondary voltage level
and enable individual system grounding on each transformer secy.

3. What is the main difference between Dyn11 & Dyn1?

The phase shift of secondary voltage with respect to primary is +30 deg (Lead)
& -30 deg (Lag) respectively.

4. Why CT/PT secondaries are earthed at one point?

To prevent Capacitance coupling between primary & secondary, which could result in
the secondary winding floating at up to the primary voltage to ground.
Double earthing causes circulating current resulting mal operation of the concerned
relay.

5. Why low PF starting in domestic air conditioning?

Mostly, Split phase IMs are used in residential ACs which don't use starting capacitors &
hence lower PF of 0.2 to 0.3 ranges.

6. What's the normal operating temperature of batteries?
25 deg. C & 9 deg C raise in temp will halve its life.
7. How to find current of 415 V transformers/motors?
Multiply KVA/HP by 1.39 to get its load current in Amps.
8. What is Ferro resonance?
A phenomenon of over voltage and very irregular wave shapeassociated with the

excitation of saturable reactors in series capacitors in power systems mainly during
single phase cut conditions in a 3 phase system.

9. Which reactance shall be used for short circuit calculation of generators?
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Xd"v: Direct Axis Sub transient Reactance (Saturated at rated voltage) is used for short
circuit calculations which flows during first few cycles of the fault. The fault current in
two phase fault conditions shall be used for Relay settings and coordination.

Eg: XD" for 6 MW GEN: 0.2.

10. Which value shall be used for transformerinrush current, s/c calculation?
The base value of ONAN rating of the transformer shall be used.
11. What are the types of earthing system?

IT,

TT,

TN (TN-C, TN-S, TN-C-S).

TN-C-S is mostly used in our systems; the neutral is separated from the earth only at
the service entrance panel & downstream of the distribution.

12. How much power for rotor of a generator is required?

Generally, 0.25% of generator rated power.
Eg:
0.5 MW for a 200 MW GENERATOR.

13. Where 400 Hz used?

Air crafts,

Submarines,

Military Applications

due to light weight and high speed.

14. What are the effects of short circuit currents?

Thermal effects,
Dynamic forces,
System Stability.

15. How a lightning surge current is indicated?

Primary lightning surge: 10/350 us.

Secondary lightning surge: 8/20 us.

First number: Time taken to reach peak vale.

Second number: Time taken to drop to 50% peak current.
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16. Which is the opt site test for transformer commissioning apart from LV tests?

HV Tan delta(Dissipation factor) test at 10 KV.

Also,excitation current test with tan delta test kit.

17.What is the min.clearance for a 110 KV OH Lines over a terrace?

15 feet over a terrace.

6.7 to 7.6 metres from ground.

18.How to calculate S/C current of a generator?

S/C current is full load current of the gen.divided by subtransient reactance of gen(Xd").
Typical value:0.15 unlinked with the size of gen.

19.Which value is being set for instantaneous over current protection?

For assymetrical fault current which will be about 1.8 times the symmetrical fault
current.

20.Which is enemy for a flow of electron ?
HEAT.

21.Which parameter of an electrical equipment determines it's s,Short Circuit
Capacity(SCC) ?

It's impedance.

22.What you mean by synchronization?

Matching the sine waves of two different sources.
23.What is the operating temp. for OH lines?

75 deg. C with 25deg. C ambient,well below the annealing temp(93 deg C)
of aluminium.

24.What are the main conditions for paralleling trfs.?
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Same polarity,

phase shift &

impedance.

Delta py will introduce 30 deg phase shift.

The difference of % Z shall be less than 10 %.Eg:(10-9)/9 =11.1%,
not ok.

25.What's amortissure winding?

A winding on the rotor shorted at both ends to dampen the waveform distortion during
load changes.

26.How to measure soil resistivity?

Wenner's 4 point method.

By injecting ac current in between two probes and measuring the voltage in between
two probes in perpendicular samples.

27.What is K rated transformers?

Derating factor of trf due to harmonics.

28.What is Clophen?

It's a PCB used in trfs for insulation and cooling.

29.What's droop control of gen?

Decrease or increase in governor setting of the generator as the freq decrease or
increase.

Normally it's about 4 to 5 %.

All gens in parallel must be set in the same setting.

1 % of speed change varies 25 % of it's output.

30.What's the convention of current flow direction?

Franklin convention of direction.

That is,current flow is from +ve to --ve whereas the flow of electrons is from --ve to

+ve.

31.What are holes ?
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Holes are positively charged atoms.Hole current is not the same as electron current &
it's mobility is less than 50% of normal current & it's only thro semiconductor.

32.Trf. charging without load or with min.load.
Which is better?

As L/R time constant only decides DC decaying duration, it's better to charge the trf
with minimum load.

33.Why capacitor block DC but conducts AC?

As DC is unidirectional, the cap. gets charged in the initial giving of supply and no more
change & hence blocked.

Whereas, as AC is of alternating it's polarity for 50 times per second, the capacitor also
gets charged and discharged accordingly, thus conducting AC through it.

34.What is power factor?

The ratio of real power to apparent power is power factor of the system.

If the peaks and troughs of voltage & current waves occur at the same time it's UPF.
GeumeLL_GL & bMMILD &J6HuTL 6T6LHL_GIM GLOGCIETL19.65 SI6MEL &6 62GI
CrHrs&leL 2 §55HM& SlMLUILD LILFHS60, 18] W6l Lieuly ~CUSL TS
A(H&GLD.

35. What are Electrical Engineering 8 basic laws.
(i)Ohm's Law.

(ii)Law of Resistance.

(iii)Joule's Law of Heating.

(iv)Fleming's right-hand rule.

(v)Fleming's Left Hand Rule.

(vi)Faraday's Law.

(vii)Lenz's Law.

(viii)Kirchhoff's current & Voltage law.

37.What is KW?

KW is kilo Joules/sec
& MW is mega Joules/sec.

38.Define DYn11 trf vector group.

Indicates trf py & secy winding connections.

LV Voltage & Current always lead HV side Voltage & Current by 30 degs. Phase
markings clockwise & phase rotation in anti clockwise.
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39.What are the type of batteries?

Lead -Acid.

Lithium --Ion.

Nickel-Cadmium.

These batteries are rechargable.

Aluminium-Air batteries
are non rechargable batteries.

40.ELECTRIC(LDI6ST&ITITLD) 6T63TMD 6UIMIT&60&6MUL (LD & 60T(LP &60160L
LiwtesTLI(h S St eNeLeOIILD &eLGILITL(1544-1603)1 111

41.What's Bio Electricity?

BLOG! 2 L 601687 QuUISH&MIS6T6 SL_(HLLT(E, 566060, Q&I QU15HS
L (KLU U@, eLener QUISSD eMETHSGILD,HLOG 2 L 60160 2 MLIGSIDMGLD
LOleoTEMILD eLpeLGLD QUIRGHMGI.

LO&LO&F ML HLOG| DL&ECHT 6LV G| BTG LieU] HevL CHT(H
LOMCLIBLD Ceuef Lied HervL LD WOIRIETTS (PWMHESHGLD CUTS| LOF6IIILD
FLUMNSHME).

42.What are the inter state transmission charges?

The inter state transmission charges consists of injection point charges(UP:10 Paise)
and withdrawal point charges (TN:13 Paise) based on PoC tariff and the transmission
loss for both injecting and with drawing entity.

Eg:NR:1.40 % & SR High category :2.31% (Varies for quarter)

43.Enumerate about DGA.

High CO,CO2:Thermal over heating.

High Acetylene(C2H2):
Arcing.

H2:Less than 500 PPM is normal.
ROGERS Ratio of
CH4/H2:0.1 TO 1.0.
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The more important factor of DGA gases is not only the ppm, mainly,
the trending whether upward or downward.

Total gas content shall be about within 15%. C2H16:Ethane.
Gas Ratios:Roger,IEC,DOREMBERG,DUVEL.

C02/C0:25-0K.

Other Tests:

Dielectric oil test,

Moisture content,

Karl Fisscher,

Oxidation Inhibitor,

Power factor.

H2 high content alone will not indicate any fault but only combined with other gases.
44.What is Corona?

When there is high enough potential(more than 14 kv/cm) to ionise the air around a
live conductor,Corona discharge occurs,0zone & nitrates are formed which damage the
insulation.

45.Which is the best relay for gen.protection?

High Impedance differential relay than biased diffl,as the settings keep on increasing
with fault current.

46.Why trfs fire and burst?

Mainly due to tank rupture which enables air entry into the tank for fire initiation ,fire
occur in trfs when it's oil lose it's dielectric strength.

Also,

(i)Low ail level.

(ii)Voltage surges.

(iii)Presence of appreciable quantum of combustible gases viz,
Hydrogen,

Methane,

Ethane,

Methelyne,

Acetylene,

Ageing,

Insulation failures.

47.1s the earthing of Surge Arrester(SA)
to be combined with system earthing?
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Yes,
To have equal relative potential at all points of the facility.It also depends on the
relative distance of SA & system grounding.

48.What is wave of AC Voltage and current waves?

Mono chromatic Transverse Sinusoidal Electro Magnetic (MTSEM)
Wave.

49.State typical X/R ratio for 110 kV & 230 kV equipments?
3.4 & 7.36 respy.

50.What are the factors that decide voltage regulation?
Load & PF,

Resistance & Reactance.

Sent on various dates to others groups,
now to Electrical Literature Park(ELP) on 30th August'18.

CUTMIEOLOWITSLI Lilg §SIL LMTESHE0MLD, CHIULASUGLL LG Si(LPSHSLD
6JGILDleoTNN! !

1.What causes an arc flash?

An arc flash happens when an electric current flows through air gap between a line to
earth or between line to line.

Even a 300 mA of arcing current can produce fire.

2.What is the temperature of the arcing?
20,000 deg C and sounds at about 140 dB.

3.What is a typical acceptable unbalance in Voltage?
About 1% .
Because,even 1% unbalance Voltage itself could cause 6 % unbalance in Current.

4.Where symmetrical components are used?
To study power system analysis in unbalanced conditions.

5.When unbalanced conditions will occur in power system?
Phase to ground and

Phase to Phase faults,

Open conductor and unbalance in impedances.
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6.In which
equipments, positive and negative sequence components are equal?
In transformers and lines.

7.Shall Generators produce negative sequence currents?
No,but negative sequence currents can flow in their windings due to system faults.

8.What is the Zero sequence reactance(Xo) of transformers & transmission lines?
Xo of Trfs:0.85*X1

Xo of Lines:3*X1

9.What can we see when CT secondary got open circuit ?
A Big orange Basket Ball with a big bang.

10.Who discovered about God Particles?
Prof.Higgis.

11.What are the main advantages of nuclear fusion(2{6u0)| @\emeuuiey) over nuclear
fission(igonl LNemLIL])?

No radioactive radiation,

No nuclear waste,

No nuclear weapons

in the case of nuclear fusion,

whereas all these evils are in nuclear fission.

S 60TV, 2_60L_LILIG)

(fission)&6LLILD,

@ eneuuiLILIG)(fusion) &L _LD.

So,most of our reactors are of fission type.

12.What is the creepage distance?
The shortest path between two conductive paths or live to grounded portion.

Eg:Trf bushing live and it's bottom body.
Rod gap arrester is used for protection of trf bushings against lightning and surges.

13.What is tracking in power system ?
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A process that produces a partially conductive path due to improper creepage distance
is called tracking which affects discs,
Post Type insulators and trf,CT bushings and lead to flash overs.

14.What are the reasons for tracking?

(YHumidity.
(ii)Contaminations.
(iii)Corrosive chemicals.
(iv)Location altitude.

15.Why star connections are more common in U/G system?
Since these connections are not more succeptable to ferro resonance.
16.What is skin effect of AC current?

The effect of flowing current in the outer skin of the conductor due to it's own
alternating magnetic field.That's why no skin effect in DC current.

I5HLD CHmedlsst EGLpLI GUTEGLD;

&IJ6U0TL_ ,&600TL_&L_[fl60T GLOGL

(CoMeL)LGSHUNCELCUI CUIMEGLD. G| HTEIT 6] HI6HUTL_Lq 63T LIM&C&ITeL
al6me6re).

17.What is VAR?

The reactive power required to create the magnetic coupling needed to produce the
actual work.

18.To which the active power(kW) is related?

Directly proportional to the torque applied to the rotor shaft either by turbo
turbine,hydro turbine,gas

turbine and wind turbine .

19.To which the reactive power(kVAR) is related?

Generator's excitation,

Capacitor,

EHV Transmission line compensation.

20.How VAR is increased?

11
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If the excitation current of the Generator is increased(over excited),the magnetic
coupling of the rotor with the stator magnetic field got increased and MVAR is raised.

€96 6T&H6MGrOL_LIT6OII ,

QReTCILL el (BhHS)

TS g.6) L] SIHsLD QeueMGuimib

(BLO&GSLD HT6T! AHSHMGSHS ST ,61H6M6rVL_LM&HLO6L HGT6uTLOm @)(Ih&&HsnILD
eT6OTLIG)!).

SI600TL_[] 6T&6M6rvL_ LIcvoT6soniT,Cleg6stGIL_ L[]

WM& L_1q.6) LI6U6D 2 61 6UMRISH &G LD.

21.Which fault level will be better for time grading for O/C relays and why?

The phase to phase fault level(86.6 % of three phase
fault level) will be opt for time grading the O/C relays since three phase faults are
rare.No time grading for E/L relays.

SIH& LML SIJ6UuIL_Lg MG 66U Sl fGCev& & emen 6mL LD
Gy, g Georl

QEIHTeL, GV Y Fa6sT CHILD 19.C6V &Y &HEVMLD..LITLL DL [F5HE 618
gilwiment Chr&HeL QNHSHMH).

22.Does the load current of a line have any effect on the fault current?

No,
only the fault impedance from the source to the fault, influence the
fault current and will be inversely proportional to the fault impedance.

~UMELL. SIJ63uTL_, ~.LIM6VL
@LIL_6TerIM G Hem6v SLp QNG S Hl6L @ (1HSHGSLD.
23.Why phase to ground fault current is higher than the three phase fault current ?

The Delta/Star is only the source of Zero sequence current.

As,the fault impedance of 3 phase fault includes the imp.of transmission line and
sub transmission lines,whereas

Zero sequence imp does not and hence

12
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the positive sequence fault imp is higher than the zero sequence imp and hence zero
sequence current(line to ground ) is higher than the 3 phase fault current.
Of course, it also depends upon how far the ground fault occurs.

617§ .~LIMLL LierverdiM @ CleUE SI(HSH6L 606V

LervendleL @\(BH&MeL HFFWILD 6T[J& ..LITELL

SIJEWIL ,(LPLD(LP6m6TT GMISGF &M SN el eI HHSLOTS
A(H&GLD.

24.0ne kWhr is equal to how much kCal and vice versa?

One kWhr =
859.85 kCal(3412 btu).
Say, 860 kCal.

One kcal =

4.184 kilo joules(4.184 kWatt.Sec)=4.184/3600=
0.0012 kWhr.

25.What is magneto hydro dynamics?

Magneto hydro dynamics employs a magnetic field to drive an ionised field.

A magnetohydrodynamic (MHD) generator works on this principle, which transforms
thermal & kinetic energy into power directly without moving parts.

6JGeurm, Qh&H MHD QRTICHL L[] HGILDJerdlLied gy LILICHa968)I85@E euUFTGe0
Gumi el L_g|.

UBH GHSE,

606ULIGT6.060T,

UMk Sy NFEEe6TCLILEVITLD LOeDMIHEH (HEGLD.

26.Why transformer produce humming sound?

Due to magnetostriction property of the ferromagnetic materials.

A% auLDLOIKI F6) 6L Fal @6L6VETEIIT SS6L 6nHL. a9l LIl 1g.60 QLD
Lwih&) &mest GUITGeumd! !

27.What is the frequency of humming sound of the transformer?

13
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Twice the power system operating frequency of the transformer i.e., the 50 Hz
transformer produces humming sound at
100 Hz.

28.What does the difference in transformer humming indicate?

Difference in humming sound indicates the presence of harmonics in the load apart
from load variations.

In addition to the fundamental frequency humming, harmonics are also doubled
creating humming different from 100 Hz.

s1601G 6L, LDGaTLOMMHMIUT 60T UDLDLOIRI &6600T6ML & SHeU6sTLILISI6L
S ULGHLL &6 GHS SHeU6etid ClFeISH& Geeiur(hLD.
29.What are the main emissions from fossil fuel plants?

The fossil fuel (coal,lignite,gas,oil) thermal plants emit green house gases apart from
sulphurous oxides( which cause acid rain),

nitrogen oxides (NOx), Particulate (gdass'rr)
Matter (PM), condensable PM, Mercury (Hg), trace metals and radioactive nucleoids.

30.What is the speed of lightning in OH lines?

1000 feet/micro sec.

SIH6VTTEL HT6T,SS (T &H6L LOIETTEET6L HTEHEGHSH6L Q6LEMEVGILIGTMITEYILD,
GeumiL g &lev LblevTeuTed LIMLIHSTEYILD,

6060601 QULHIGU LOl6BT6UT6L L6 S G| LOI6OT &ITS 6uTTRIS6m6N & Méh S S 6oTm 60T,
31.What are the cleaning agents for electrical equipments?

(i) Carbon Tetra Chloride (CTC)

(ii)Iso Prophynol Alcohol.
(iii) Collonite for bushing cleaning.

Q&g&eo WL (KL UwieT U(H$SHGCeU LB SHSTHITSH6.&60LIG H6L
2 60NE).FMIR Luanild CUTg| LNGaT6Q cpalNTE UMLILILIETOTE).

32.What shall be the rating of the CTs of a breaker?

14
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It shall be the continuous rating of the breaker.
For eg,if the continuous rating of the breaker is 1200 A,
the CT Ratio shall be 1200-800-400/1--1 A.

33.What is the main reason for the conservator tank in a transformer?

(i)To provide space for expansion of trf oil due to heating (CILI6TITS €15 &GS HTU
ai(h), 31, 69018 @5 5@ --LNF6sorL_erv ehLDd TE).

(ii)To minimise the quantity of oil in contact with air to avoid oxidation and hence
sludging.

Conservator tank capacity may be 5 % of main tank capacity.

So, Q6T HIFSLILFLD 17 BITL_S6T HT6dT, eU(HLSHMHG NMHS il (H&HEGL

Gum eV, (UMEDT).
34.What precautions are must while erecting PTs?

The primary neutral of PTs should be properly earthed

to avoid potential rise with respect to earth under fault conditions and damage the
windings.

Also,it's secondary voltage may contain third harmonics and there will be ratio error.

35.What is meant by positively/ negatively charged one?

When an element / terminal is capable of loosing an electron ,it is said to be positively
charged.

Reversely,if an element / terminal gains an electron,

it is said to be negatively

charged.

QETESHSHT LTHL 1 611!
UMRISILLIT QIHSL_1q 631!

BITLD 6T6LGELMHGLD EUML NV LILTNGD LOL_ (HLDELEVITLOED |

6T6LEVMH SlEVILD LITEILLg eum @ (BLICUIMLD, sTF R HaNjHGI!(Don't get
offended,just for joke,6uJeU HEDISEFF60r6) 2 6001TG6U LOMIGIL GUITLT, 6TELEVITLD
ORI LT 6T(hSHHFHL1q.(H5HS!).

36. What are thermistors?

15
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Alloys of semi conductors whose resistance vary with temperature rise .
Used in Generators ,TVs,etc for temp monitoring.

37.What are the units in MKS system for power and energy?

P:Joule/Sec.
E:Joules(Watts).

Eg:One unit(kWhr) :3600 kJ.

38.The tungsten filament of 60 W or 100 W bulb,which is thinner?

60 W bulb filament is thinner than that of 100 W bulb.

39.Where is the electric field in a current carrying conductor?

Inside the conductor and parallel to it.

40.Why heat is produced in a conductor when current passing through it?
Due to collision of electron on atom.

41.When the power delivered in a cell is maximum?

When it's load resistance equals to it's internal resistance.

42.What is the direction of flow of current inside & outside the cell?

Inside the cell,
from negative plate to positive plate and

outside the cell,

from positive plate to negative
plate.

2 L U&SLD eUMhIS ,GleuaflliL&sd C&m(hLug LTS 1q 6.
S(pLOmIMS yLpeury @relled QsmeTemeniLig &gl CHTuNeL &L Lg 61 LTSI

43.What is the property of heater coil?

High resistance and high
melting point(Nichrome wire).

16
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44.What is the charge of an electron?

1.6*10 power minus 19 Coulombs.

45.What is the potential of earth?
Zero.

46.What is the electric field inside a charged conductor?
Zero.

47.What is the property of a fuse wire?

High resistance with low
melting point(Alloy of lead & tin wire).

48.How the loads are connected in a house wiring?

Parallel to the Power point
so that the voltage to all the loads is constant.

49.Which are the charge carriers constituting current in metals, liquids,gases and semi
conductors?

Metals:Free electrons.
Liquids:Positive & Negative ions.

Gases:Positive ions & free electrons.
Semi conductors:Holes & free electrons.

Qewm @@whsT, Cammevev Fal lgevlNGearean &l

50.What is the dielectric strength?

The maximum value of potential gradient that can be safely applied against the ends of
a dielectric.

51.What is the dielectric strength of air?
3 kV/mm.
52.What is lightning?

Discharge of electrostatic charges from clouds.

17
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53.How sound occurs in
lightning?

Lightning heats air - expands-lighter air rise up- creates vacuum-neighbouring air

rapidly fill up the vacuum causing heavy sound.
That's why thunder is heard after Lightning.

LDI63T60TEL (LP&6VL eYlemerey,

@lg. LNeTOIEM6NTE).

Gluevor LMT& &L GUTGeoedt!

LhsoTeaTeLMIL GQl6UL"Lg 6uTIT6NT!! 62CI DTG S SV GemevuTleL @llg QMMISKIUIG)!!
54.What is an electrolyte?

A liquid which allow current through them and also dissociate ions.

Eg:Salt solutions of acids & bases.

Potassium hydroxide,

Sodium Chloride,Nitric Acid, Sulphuric Acid, Sodium Acetate, Chloric acid, etc.

55.Which is the only ligiuid metal conductor?

Mercury.
Used in Bucholtz's relay float switches.

56.Name the liquids which won't allow passage of current?
Distilled water & vegetable ails.

57.Which device accelerate electrons?

Betatron.

The device with a circular vacuum tube placed in a magnetic field, into which electrons
are injected used to accelerate electrons to high energy.

58.What is hysteresis loss?

The electrical loss occured while an AC current magnetise and demagnetise an iron
core again & again.

59.Which electrical quantity remain unchanged in the transformers?

18
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Frequency.
60.In electromagnetic induction,the induced emf is independent of which parameter?

Winding resistance.

61.What is the base temp for meggering?
20 deg C.

For every 10 deg rise in temp,halve the IR value.

Disconnect the leads after one minute for capacitance discharging.
62.What is Faraday's law of induction?

Induced emf is directly proportional to rate change of magnetic flux.
63.Difference in energy storing by inductor and capacitor?

Magnetic field Vs
Electrostatic field.

64.Lenz's law gives what?

Direction of induced current.

65.Is there any medium EM waves won't travel?
No,

Electromagnetic waves do not require a medium to travel and these waves can travel
through solids, liquids, gases, and even space, which is a vacuum and has no matter.

6roGLIGN CLP6L (LPLD GUIF(LPIG LD 6T6OTLIGHTEL &IT6T 93 LHIELEOIUIETT
EMLDEL G EHSHEG SHLILITEVISTEN & [flLIesNeOl(Hh G HLOSS 626N HenLSHMG)!!!

66.What are all the
electromagnetic waves?

They are different types of waves on the electromagnetic spectrum:

(HGamma rays

19
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(ii) X-rays
(iii)Ultraviolet waves. (iv)Even visible light.

67.How electromagnetic waves are constituted?

As the name ifself implies, electromagnetic waves are
a typical combination of both electric fields as well as magnetic fields.

(2_L60T LNMeUT FCHMTGIH G611 LOMENIF!
(LP6BTL| QIFTELEVILD 2 FHMI6uuILD,of course @I QUIT(HHSTEI!).

Figuratively ,an EM wave is two waves that are traveling and oscillating
at right angle to each other.

LDI6TTSHMHS 6606,

LO6BTLI6V (LOLD, SMHSLI LI6V (LD 6260TMI &6 ST6oTM)]
90 19 &Ifl QFRIGSH SIS 62 (Ih & 60I6TUH &I,
GMISGSUTL (B SI6MELITSLI LILI6UTILILIEn 6.

68.What will be the resistance of a 230 V,100 W bulb?

R =V sqgare/P=230 Sq/100
=529 Ohmes.

69.What are the constituents of Edison alkali cell?

Perforated steel ribbon and nickel plates with potasium hydroxide as electrolyte and an
output of 1.75 V.

Ans SMDLNGCATOLMISE Q&I ST GeumeLL GL &,
QevLl. g HL QF6LEOMS 2.0 V DTS,

2yDUINLIT Qe

QaUTEL1q LNCeTL_gerledn eiflimemeult QLITMISSS).

70.What is electrolysis?
The dissociation of a liquid into ions on passing a current is electrolysis.
Apart from break down of nervous system and direct Cardiac arrest ,fatal accidents

occur
due to electrocution,
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it also happens due to electrolysis of blood splitting blood into red cells & white cells
causing blood clotting resulting cardiac arrest.

SIFMEUS|,THSLD LD6TTTTOLIGLIL (PemMUIEL HSLILY,CleueTemern
SI0)S&MTEHL N SSILL (B 2 emmbg CUTL,TSHS epL L LD SemL UL (B
SMJIg WIS SCTervL. gy He(HLD.

UTTUL&LD umi&sng Gy HHLSE WlsT&Mw L (HGL!!

(& eX6vo1IWIIT, & ST UL, QBT UMetTe), HLS LOVNTE S0 61
LOIEh AUIG)).

6J6MLD, LIGBUT& SITIT60T, BITE, LD G LD, LI% ), 4 @ RIS &,

I S1HMHG CUSLOILEMEL!!

3SING CHTLL LD
BTLOL 2 uiy e L LD!

71.What are ideal voltmeters?
Potentiometer and vacuum tube voltmeter.
72.What are primary cells?

Could not be recharged.

Eg:Voltaic cell(I hope first cell,Volt named after him)
Daniel cell,

Lechlanchee cell,

Buncen cell,

Fuel cell.

73.What are secondary cells?

Rechargeable.
Eg:Lead- Acid,
Nickel-Cadmium,
Lithium- Ion.

74.What is Foucault's
current?
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Foucault's Current ( eddy current) are circulating current induced within the
conductors in plane perpendicular to the changing magnetic field

in the conductor itself due to Faraday's law of induction.

75.Working principle wise difference between auto transformer and power transformer?
Self induction Vs Mutual induction.

76.What is the polarity of the secondary winding current in a step up transformer?

Opposite polarity.

77 .What for a transformer
is employed?

To obtain a suitable voltage.

78.0n which factor the magnitude of the potential difference across the secondary of a
transformer is independent?

Resistance of both primary and secondary winding.
79.To which law,Faraday's law of induction is related?

Law of conservation of Energy.
2,65CLOM PG 586G @evenev!!
(S EOTLOMINMGLD SIT6oT!).

80.What is an AC current?

The one which periodically changes it's magnitude and direction with respect to time.

81.How much is the period
(T) of our AC ?

T = 20 millisecond.

82.Define power frequency

(F)?

The number of cycles gone through by AC per second .
F=1/T=1/20ms=50Hz.
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Or, the number of positive peaks achieved by the voltage/current waves in one second
is frequency.

@ Gbmquiley,

GCeaumeLL_GL & 916060 G Hieui Geuell (GLomGert GGITGLOL1q.5
lq.JIT6aTErVEIEUITEN M & BIVMULIL 6V 6TV SHL G GLO &Gl g & Gered--MTSEM
Wave) 618860681 HL 606U CHIJLDENM LISHSHLD 2 5&5H6mG SenLSMCHT
315IC6U 315601 STCEUTI Y GLD.

BLOG| Le] ~LNHQ&TeTd 50 QamiyLen.

83.What is the mean value of the current over a complete cycle?

Zero.

84.What is RMS value?

85.Which value the AC meters indicate?
RMS Value.

86.What happens when a DC voltage applied to a capacitor?
Blocked.
87.What is wattless power.

Since reactive power
transfers no net energy to the load, it is called wattless power.

88.Why the average power consumed in a pure inductor is zero?

The power absorbed to magnetise the inductor in the first quarter cycle is returned
back to the source in the next quarter cycle making the average power as Zero.

89.Which is the best component to limit the current in an AC circuit?
A choke coil and a resistor can limit the current.But,
the choke coil is better as there is no large power loss except hysteresis and eddy

current losses.

90.What is the inductive reactance of an inductor in a DC circuit?

23

——
| —




CKP Notes Vol.2

Zero.
Xl =2Phi f L =0
since f (frequency) is zero.
Electrical Quiz 2(Contd)
91.What is the peak voltage of AC 230 V and peak to peak voltage?
V peak =1.414 x230 =325V
V peak to peak=650 V.
92.What is the average voltage of 220 V AC during positive half cycle?
198 V.
The average or mean value of a a sine wave
(symmetrical alternating quantity) is the average value measured over only one half of
a cycle, since, the average value over one complete cycle is zero regardless of the peak

amplitude.

93.How much power a choke coil consume?
Almost zero.

94.What is a capacitor for a DC current?
A perfect insulator.

95.Magnetism of a substance depends on which factor?
Spinning of electrons.
96.What is the formula for the voltage induced in a generator?
Emf=(2)(K)(F)(Flux)( N)(10 power minus 8) Volts.
where K =1.05.
=(105)(10 power minus 8) (N)(Flux).
=(N)(Flux)(10 power minus 6) Volts.
97.What is THURY system?
DC system.

98.What are the advantages of DC system?
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(i)Unity PF.

(ii)No skin effect.

(iii)Higher effective pressure for the same insulation.That is,for 200 V

AC insulation,about 400 V DC could be applied.

(iv)No dielectric loss.

(v)No inductive or capacitive troubles such as surge and ubnormal voltage rise.
(vi)No charging current.

99.What are the advantages of AC system?

(i)Higher copper efficiency.

(ii)Easy transformation and transmission of required voltage.

(iii)Natural Generation is only AC.

(iv)Greater flexibility and advantageous of synchronous and induction machines.

100.What is fringe effect in transformers?

Flux leakage in mutual induction of transformer winding is the fringe effect pertinent to
magnetic cores with an air gap.

Fringing effect lowers the reluctance of the magnetic path and thus increases
inductance of the winding made on such a gapped magnetic core.

NeDILOI 60162680TIq MIHIEL GEHIIL LILEBLD -~LNETSHOV SI6M6ETHGHILD 1 60T
Q& &6T0TLIf] 60)61630TIq MIHIEL CEFTEUS LMV, OSMEHFLDE0SH &S FHT6dT
QEWIWLD
(100 Ga&mq YpmesL_1g.60 1 CaiMq 6056 &MeTmeL LITeUTUNeL6mev!40 CaiTlg. 608
3G 6ot LNJ&FFeneGul!!l, emamGeleru???).
318G 60T ~LNflEeh& 61..CLGL.
ckp.
1.In what way star winding advantages than delta winding?

(i)In delta,it must withstand the total line voltage whereas in star winding,a single
winding has to withstand only 58 %(100/1.732) of line voltage.

(ii)In delta winding,third harmonic current will be circulating and heat up the
winding whereas it will not appear in star winding.

2.What is the main reason for transients in AC system?
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By switching of inductive or capacitive loads under normal & fault conditions and also
lightning surges.

3.What is the maximum possible voltage rise as switch opens?

E max=Ib(root over L/C)
where Ib:Breaking current.
L & C are network inductance & capacitance.

4 .What is carona?

A bluish tufts or streamer appearing around the current carrying conductor with hissing
sound due to ionisation of air

when the potential gradient of a conductor rises and exceeds the dielectric strength of
air.

5.What is an oscillation in a transmission line?

A recurring disturbance due to unbalance of electrostatic and electromagnetic energy
fields.

LOI60T &IMTHS emeV 6T60TLIGE LOI6TT L6V (LPLD,&MHG L6V (LPLD Q6m6wihgH G &ITeot
6T6TEMILD GUITS), 91& 60T FLoBlemeu Gl LITSISSLILIRLD & LphlemeoGLLl LleoT
SIMEV6)Y 2 UL TS JGHIUTHMF).

6.What is a surge?

An oscillation of low frequency and
rapidly damped.
Eg:Switching and lightning surge.

3FCeusSHev UPL QAL (I, 2 &&
UL & GeausLulemed SienL_hG,
UL QIL60Tm) HemNlhg eN(heusi.

7.What is the important condition in designing a better transmission line?

Shall be non - oscillatory

so that the transient quickly dies out for which the transmission line resistance must be
equal or greater than it's surge impedance(Root over L/C).

If it's resistance is less than it's surge impedance,

then,the line will be electrically oscillatory.
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€2(I5 EHV LOl6sTLIMem G U 60T Gl &lervLeoTery, HLILIMEmHUT60T FIJER

@D sT6merv eI GHsnmeund @\ (HhSHMeL, HbhG LOI6ST LITen & UTeL

9 _6UUTL_MGLD,

LOI6T i6m6V6Y(0scillations) FSHHTLD LOMMbHG CLTSTG).6T651G 6N, 60160601
Q&lervL 616N, 315 60T

IR QUL stTemerv L& FNMI& Fa(hHOMTES HT6T Q (55 Geucur(hLD.

8.What is the average value of a sine wave?

The average voltage (or current) of a sine wave, is
the quotient of the area under the waveform with respect to time.

In other words, the averaging of all the instantaneous values along time axis with time
being one full period, (T) against the root mean square value as in RMS value.

But,since it is zero over one complete cycle, the average or mean value of a sine wave
is the average value measured for half of a cycle.

9.What is the surge impedance of a transmission line?
*Zc=V/(L/C)*

EHV 6m6v6uil6tT 6196501 QSLITHL_L 68161V flulm&L sdTerueLd(Xc),

60606071607 Fiflarv @Q6UUTL &L _Lg 631 flIMEL 6oT6nTLD( XI)

LS Q@hHSTEL,HHG QLI 6016V ,ihHG enevesflent CaHI&Lflarvlg.&

Sl6LEV G| FIE QDL 6Terv

*Zc=V/(L/C)*

6T6oTLILI(BLD.

10.What is the transient frequency (natural frequency) of a transmission line?

The natural frequency is the rate at which a wave vibrates when it is not disturbed by
an outside force and expressed as wn, equal to the speed of vibration divided by it's

wavelength (lambda).

The natural frequency, allows the transient oscillatory phenomena very often.Zn
=Zc/2.

Sent on 26th August'18.
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Electrical Quiz 3.(Contd)
11.What are the sources of oscillations in the system itself?
EHV Transformers.

They have appreciable electrostatic capacitance between turns and also to ground
which may create high frequency oscillations

in the trfr itself and also produce voltage rise and may puncture the

insulation.

12.How to minimise lightning disturbances ?

(i)By use of one or two ground wires grounded at frequent intervals in EHV lines
especially at one tower before the entry to SS.

(ii) By installing Surge Arresters across the bus bars at generating station and sub
station entries.

(iii) By operating the EHV lines just below the critical corona voltage so that any
disturbance causes corona
discharge thus dissipating the extra disturbance energy.

13.What are the types of Surge Arresters(SA)?

a.Rod Gap Arrester.

b.Sphere Gap Arrester.

c.Horn Gap Arrester.

d.Multiple-Gap Arrester.

e.Impulse Protective Gap.
f.Electrolytic Arrester.

g.Expulsion Type Lightning Arrester.
h.Valve Type Lightning Arresters.

i. Thyrite Lightning Arrester.

j.Auto valve Arrester.

k.Oxide Film Arrester.

|.Metal Oxide Surge Arresters (Widely used).

14.What are the parameters that determine the size of the conductor?
a.Current carrying capacity.

b.Required voltage regulation.
c.Corona.

28

——
| —




CKP Notes Vol.2

d.Permissible energy loss.
e.Mechanical strength.
Last but not the least,
f.Cost.

15.Why two separate conductors,viz,twin moose or quadra moose are used?
To reduce the inductive drop.

If two separate lines of half of it's cross section against a single line
for a given cross section of conductor ,
with interlink at regular intervals are used,the inductive drop will be lesser.

16.Which materials are used for making insulator?
a.Porcelain.

b.Polimer.

c.Glass.

d.Patenated compounds.

17. What are the reasons for failure of the insulators?

a.Absorbtion of moisture due to porosity.

b.Brittleness due to over firing.

c.Combined electrical and mechanical stress.

d.Cracks due to sudden change in temperature.

e.Mechanical stresses due

to unequal temp coefficients of the Rim cap.

f.The cement hydrates for a long time,increase in volume which stresses the porcelain.

18.What for arcing rings are used in EHV lines?
To protect both the lines and insulators from the power of arc.

19.What are the advantages in neutral grounded system?

a.Except under unusual transient conditions,the line to neutral voltage never exceeds
the line to line voltage .

b.A grounding on one line trips the breaker and warns the operator of trouble.

c.The dynamic arcing to ground has but little tendency to high frequency oscillations.
d.Protection of power system will be more reliable.

e.Communication interference due to electrostatic imbalance will be minimised.

20.What are the disadvantages in neutral grounded system?

a.The line will be inoperative for a single line ground fault.

b.The ground fault current may produce heavy mechanical forces on generator and
transformer windings.
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c.The dynamic arcing to ground may shatter the insulators and even burn off the
conductors.

G6UUILD BITlg GOMLOLD BiTlg. SUMMI6NT LHlemd BTl LH&SHS ClSTereD.

SI&60TLIG LI LIMTSHSITEV,
Neutral grounded system is more preferable except in IT industry where sophisticated
equipments are used and uninterrupted supply is the must.

21.What are the electrical stresses which a transformer is subjected to?

Transient surges due to
a.Switching.

b.Breaking down of line insulators.
c.Arcing grounds.

d.Short circuits.

e.Lightning.

22.What are steady state surges?
Due to ground fault of one transmission line.
23.What are the types of construction of transformers?

When windings surround the core, the transformer is core form whereas ,when the
windings are surrounded by the core, the transformer is shell form.

a.Core type:Widely used ,
the primary and secondary windings are wound on the side limbs surrounding outside
the core ring and has two magnetic circuits.

Exposed windings and hence better cooling.
@geiti(h CLO&GETL g8 FJGL.Wf6rT CHTemIEF MM 606)600TIq M.

b.Shell type:
The primary and secondary windings pass inside the steel magnetic circuit (core) which

forms a shell (GLOGeLT(R)around the windings in the central limb with only one
magnetic circuit.

Widely used in low voltage applications like transformers used in electronic circuits and
power electronic converters etc.
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CLO&Q6TIL 195 FJGL SHIT60T.
24.Which type of winding is used in both core and shell-type transformer?

In core type ,concentric and inter leaved type of windings are used.

In concentric,as both windings are placed on same side,
the flow of currents in windings should be in opposite direction as per Lenz Law.

The low voltage windings are placed near the core,to reduce the insulation withstand
voltage near the core.

In inter leaved type, half of each winding is placed on a limb.

In shell type sand-witched type windings are used to decrease the leakage flux.
Grading of insulation is done as descending order of priority.

25.How is the Back to Back test on transformers conducted?
Back to Back test or
*Sumpner test*

is a factory

test done on two transformers on full load to find out the full load loss and their heat
run ability

without actually loading.

The LV side of the two transformers are connected in parallel with each other and
connected to variable supply voltage.

The HV side of the two trfs are connected in series so that the voltage across them is
equal and opposite simulating a zero voltage condition and a variable voltage source is
connected .

Now,rated voltage is applied in the LV side with the variac supplying to HV side is set
on zero at this condition both the transformers are working at Open Circuit condition
and wattmeter reading reads the sum of core losses of both Transformers.

Now, gradually the variac setting of the HV

side is increased till the rated HV current
and the wattmeter reads the sum of copper loss of both Trfs.
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Also, both Trfs
are checked for heat run test simultaneously without actually loading them.

The transformers are kept in this condition for 48 hours and temp is noted on hourly
basis till it maintains constant temp and should be within the limit.

26.Why is a circular core not preferred in a transformer?

Although circular cross section of core would be compatible with circular windings, it's
highly inconvenient because laminations of different sizes are to be stacked.

In a rectangular cross section core, laminations are of the same size could be easily
arranged.

Moreover mechanical strength of the core falls, when riveting the circular laminations,
which is why rectangular core is universally adopted.

27.What is the cause of saturation in transformers?

Saturation of transformer is mainly based on type of material used in core.

Every material has the limit above which increase in

magnetic field strength (H

in Ampere Turn/m) will not increase the flux density (B in Tesla) in the magnetic
material which can be known from the B-H curve of the particular material.

RHSHMT ,FMIUMLIG60 L (BLD Gt CUTGILD 6T60TM)] CIFTELEV M6UGHS
(LPlg ULD.

SIG6TTEL &IT6oT, CamML_L 6016V LOL- (BLD LI..GL HlervL Ld
s06USEMMTSH6T! D)) 71q UNC6VT,60601HT &Z°GleUeLELFIUNCEON M6USSEF
Q&mTeLEYIRIGET, LMTLIGLITLD!!

9ICH LI&If §meir,CLo&CTL g & ..1560L VL QJ6iTSH6ME 6T6LI6L6NT6Y
2 WTSHHETMOYILD, SHH& CLOSC6TTL 1 & CILOL e [lu 1601651 ~.LN6em&H ey
QL6THIL_1g. sppeneNN@ CLO6L S S&FEHSITE).

218l et LNeoraMheE Qgmle Hlemev ML G6L ZGLD. (L (LD HHLE
SIenL_HG GLomeT [Hlemev!!

LD LDGUTSHITEL 6L (LPIqUITS ep6oTM)!!!

32

——
| —




CKP Notes Vol.2

@3l (B) &MHMHG, QHLIHG eviesdE (WenmG 0.1,0.6,1.5
GLerveumaurs @\(H&@ELD.

Saturation of magnetic core is exceeding their capability and no longer respond linearly
with magnetic flux to increases in primary current.
The secondary therefore no longer follows the primary, basically it holds.

Generally, core saturation depends upon the
Voltage to frequency ratio which should be always maintained constant.

On the other hand ,if voltage is higher than the equipment rated voltage, it will draw
more magnetising current that simply means higher value of H and will cause
saturation.

ST eU6H HLOG HLGLUTL (B&HGET Q6L6VNS 6R60TM).

S\ 60116V, HHTC6U6TIT SUSHHLOMSH Q(HHGSLD CUITHI, QL CLIT SS6L G1&MELE0
110 kV Lerv GeumeLL_GL6m¢Q HTTLOEVITS 606UE &| G LOI6NTSHTHS F

QI FMI6UEMLLITLO6L

UMj$ 818 Clamernen Geueuoi(hLb.

28.What happens when a transformer is saturated?

Worst the flux control is lost,

current increases, heats up and if allowed to continue, rapidly builds up temperature
making the windings very hot and causing the enamel insulation to fail, shorting out the
transformer and causing major hazards leading to transformer failure.

29. what are active and passive electrical components?

Active Components:

Those components which require external source to their operation is called active
Components.

For Example: Diodes

Transistors, SCR etc.

The Diode will not conduct the current until the supply voltage reach to 0.3(In case of
Germanium) or 0.7V(In case of Silicon) and
SCR require triggering voltage to conduct.

Passive Components:
Those components which do not require any external source for their operation are
called Passive Components.
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For Eg: Resistor, Capacitor, Inductor, & transformers.

This element can't supply an average power greater than zero over an infinite time .
Fo eg, inductor stores magnetic field energy

and can deliver that energy, for a finite time interval and decays to zero , that is it
absorbs in first quarter cycle and discharge in the next quarter cycle.

Qeuell 2_galGuig)Lblerm),AC Geumel_GL engg -GLIGNV LITuamlLiemel
QEWMUBSH6TM FTH6sTRIS6T(GFHervLIT, Q6oL SL [T, Q&UTHL_L [J---R,L,C)
6T63T6Y LD,

Sewms 19.8 2 §NGCWIT® L HGW ,AC CeumeOLCL MG
sTHFalleneummHmILIENE,

QEFEWMHLIEGSHHIHETIM FTSH6EMRIGE (1q.JT6aTHerVLI],6TerVH Y1)
616016 LD SIEMLNSSHLILI(HLD.

30.Why one of the secondary terminal of the Instrument transformer's are grounded?

a.The unlike polarity terminal of the CT and neutral of the PT is grounded to avoid
voltages due to capacitive coupling between the CT secondary and the line being
monitored (CT Primary) and also for PT.

b.Instrument transformer's secy ref terminal
grounded as protection against electrostatic voltages or insulation failure.

31.What is the formula for the emf induced in a transformer?

EMF induced in primary winding
E1(rms) = 4.44fN1 ®dm.

Similarly,

EMF induced in secondary winding
E2(rms)=4.44fN2 ®m.

where,

®m = Maximum flux in the core in Wb= (Bm x A),
f:frequency.

N2:Number of windings in the secondary.

32.What are the fundamental principles adopted in trfs?
Primary Power( V1I1) =Secondary Power(V2I2)
V1I11=V2I2.(Neglecting the losses).
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V1/V2 = 12/11

Primary Magneto Motive Force(MMF) N1I1=Secondary MMF
(N212).

N1I1=N2I2.
N1/N2 =I2/I1.

There fore,
V1/V2=N1/N2=12/11=K.

IFN2 > N1, i.e. K > 1,
then the transformer is step-up transformer.

IfN2 <N1,ie. K< 1,
then the transformer is step-down transformer.

LOl6oT LOMMMIUTNEIT & & GI6LULD 6T60T60T?

a.6)(HLD LeU(HLD,

CUT@GLD LQI(HLD FLOLOTE @)(H&SSHEHILD.
SiGMeUF),

ViIlequals V2I2(@ILDLIL Ge0M6| STGEI?)

b.(p&etTemDE &MHM| CLO&HGGTLGL T GLOML g 6} ~.GUITJerv (MMF) S16060 &)
ST L[J6iTery, Q& &6HuIL(fl &M DL L[J60Terv°5H @& FLOLDTS

A &8 Geuevor(hLb.

SISTEUS),

N1I1 equals N2I2.

ST H 6L €2(IhHGHEMN6U S MLl &FJ6 FMSJEWILDT GIFTELEVIOUTIRIS,
'@ 66T GevaiLl LILL_ 663 @6L6V, 626316063 LIS STEHEIMEL6HT 6T60TM)'.

315G HITRIG BHLOLD LIGNI Lq JTESTErOLIMILD(HLD. €260TeMMLI LISHSHTSHGLD HLOLD
QReTGCILIq R 6 VGL 69601160.(11/110 kV)

UGG 60DTE S,&@LD BLOLD lq6'VIg [lLe06dT
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SS@60.(110/11 kV)

€260T6eMMLI LIS STHEETIMEL iG] LI6UT 6rOL T (BIMDTEHS6TTED & LILIIJ
6rOLITIJ, ) eu&Hl6L6m6L!!!).

e60T6emM QUL THGCEUT H6LEV G| LTSHILITSEEUT LDTMHMIETTEL i)
SL_GLIT lq JmesTeroUImyLoN, L GLT SS @60 @\(HLILSGI.

S GLIT 1q JTesTeroUmyLog @ BLILSTEL HTeT | L GL T SS.
BLOLD S EbHIS SHMesilIhIS LhlesT Hlemeowlld eTeTm) 6T(LS)
606US S (HLILIMTTS6!!

sT60160TGOUT SHG SSAEL L (BLD L &HGerm @evevmned, HTGesr QImISM

LOM&IF!!

Wheat Stone(&6iu1(h L1llq.& & 6xfl6oT CILIWIIT) Bridgesy, CHT&IEMHLD &6 LIT6VLD
61601 QDMLY QUIWIf& S LTSI

CQms QeLEMELMIS!!

Breot, eJull 48 Q(BHG CLMTS| HLOLD QYL & C&FTeL UHTTHUTEL LIMTEH S
QB GuTuillGL eor!

C5.

L6 1q.meoTeroUmyLof WL uju1ed @6l 509651 Siiq LILIenLUNeYID, Sl GLT
lg JIT6sTErOLIMITLOI G1&6V. L
@\6OTL_Fa60T Silq LILIEnLUNGYILD Ceuemen QFWISME).

L GLIT 6T60TMIT6L, &H601HGHH HTG6 6160TM)] STHSLD. (L CLIT FR L6060
6T60TM)| CIFTELEUSHELEMCVLLIM?

915l GUImev).

SFIRIGI6L 601626T0TIq R g [JTEITEN VLML, HCHITL [HesTemLD, GLOMIT 6T&6OTMLOIS,
621y 6M6U600TLG IR 6TEITLIGHTEV!

SIGCHML 19 QL g pmereroumIGeaget CraGwim Qe (h&@ GLoeL
606USHS (LPI.UITS)| 6T6OTLIGH] &IT60T.
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@G 560011610601 (MMF balancing) 62GIJ 6m6.630TLq. MIGIEL LIGUI LOMMHMLD
QEIU|LD CUITG, SISTEUGI, (LA (LY M6U6TIT RIKEL QETHGGI LIS
60616T0TLq RIFI6L 6T(H&GLDCLITS| HT6T LOI6ITHTHS &6
gLohleneounedl(hH@GLD,

@6LeveTEUTIT MMF balance CIFILIOIS| HEIQL_LD. SIS 6UTTEL HIT6dT L GLIT
Lhissrommmluilesr CoaGWIm,2 96L&l LITHUITSHS ST6oT @) (1H&HS (LDlg W|LD.

33.What are Instrument Transformers?

Instrument Transformers are used in AC system for

measurement of electrical quantities,

i.e. voltage, current, power, energy, power factor, frequency through the measuring
instruments designed for 5A ,1 Aand 110 V.

Also used with protective relays for protection of power system.

Basic function of Instrument transformers is to step down the AC power system high
voltage and current as it is impossible to design the meters and relays for measuring
such high level voltage and current.

Current Transformer (C.T.):

Used to step down the current of the power system to a lower level to make it feasible
in the measurable and monitoring range of 1 A or 5 A for various meters & protective
relays ,viz,directional,
distance relays,transformer protection relays,etc.

Potential Transformer (P.T.): Used to step down the voltage of power system
,Viz,11,22,33,110,230 kV

to a lower level of 110 V to make it feasible to be measured by small rating of
voltmeter ,energy meter,etc and protective relays as required.

& &eeor et ommMI(Instrument Transformer) L& UMTLUGUTLD. 1S5
sienalled WeTEM&HengGum, GCeumsuLGL em@GWIm emliugm@ B L flev
N Lmeb L[] 6Tlh% eNBLD, L ed (PIGUITSHI. SHG6oTTeL, L L[]
EOSIITEDHLD HaT6USHS HUDMMS GHMMEHIS C&HT(HLILIGILD 60160
GeumebL_GL el (h[h &) &(heN&BemenLl LNflG 5 m6UGHHI% SMTLILIGIOLD,

& (IH M &er6or WleoTLommM MG a6t (PSS WILDT6eT Gevenev.

(P H6VI6L, QLML L 60TeU16L Iq [mesTeroUmILON(PT) LM LIMFLIGUITLD.
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Geusmev QFWIL|LD CSMETemS Silq LILIEHL UNGYILD, 1q.6ME 63T, Si6MLOLIL]
QUen&UTIeILD, PT, DT, Power Transformer 61606VITLD ¢2GIy LOMEIIF &T6oT!

WemrmGul
GLohenG, Himieled, eNge Gumev!!

PTuN6or LIFL_ 65T GoumeLL gy LDLNULfl6D!
DT@\60T GIHLITHIL_Lg. KVA @ieL!!

LI6YIT Lq [FTesTeroUmyLoflest Q&UTEL g MVAGIEL @\(h&@GLD!!

SI6)6UENTEY SIT6TT QIS SHIITELD.

MNenyoifl GeumebL_GL &, 11,22,33,110,230kV 6T63TM) 6TLILIG.UTN(BHSTEYILD,

Q& g6RTL[fl GeumeLL_GL & oL (HLD 110 CeumeLL L T&S &6t @(1HSHGLD.
PT,NémLorf] CeumeLL_CL 6008 &M CeumedL- L L[], sTeoryed) WL L[],
lgervL_6aTerV flGev, eML_FFa6vTe0 G GUTETMeUMMIM @ FLIEMET Q& UIU|LD.
HeroL b CeumeLL_GL 83,110 kV&H@LI CLoeL @\(HIH&IT6eV,

CVTg3(Capacitor Voltage Transformer) LIUI6OTLI(H & &6 &6IT.

SIJEUUTL 1q.JT6sT6rVLIMTLO6NIT QLTS Sl LNemFLoIfl SijevorL_
200,400,800,1200 gy OINLITTSHELD, Q& SH6VTL[f] SIEHUTL 69 (Th Sy LDLNWIFTSHELD
ABSGLW. BLLflf LwleTumL_1g Mm@ (HT Service) WL (KD Q& &H6dTL ]l 5
SLINWIFTES Q\(IHSHGLD.

LQIT&L 60601 lig. &Hermmerv 5P20 6T601MITEL, 5 6T60TLIG) class of accuracy,
SIGTEUF], 2 OLTQITS, 5% LNemLp 6T6TM)] 6T(HSH GG Gsmerner Geleuor(hLd.

P 6T60TLIG)] LIGIT &L 600631 6260 6TETLIEMSG LD 20 6T60TLIG HEHGWITH
eOILOIL_GL 629601 ~.CLISL [J(ALF). SI5Teu| 20 LOL M@ LN6mLOIf SIJ6IuiL. e60I]
3G Hliguller semaily HLOWILTS Q([HSHGLD 6T60TLINGS GMNSHGLD.

S 60TT6V, L6, QL GLIT 1q.Jm6TervLIMILOI lg...LIf6iTauled fGeuW &S
LuwleTU(BSHHID CTEHSET er0CILIaQeL &lermerv CTH&6TS @) (&S Geuesur(hLD.
Sleummlest knee point voltage (V k) SHHSLOMS @\ (HSHGSLD.
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34.What is the main difference between CT and PT?

C.T. is having very few turns or bar primary. Primary is connected in series with the
power circuit and hence called as series transformer.

The metering & protection
secondary , having large no. of turns and connected directly to an ammeter,energy
meter,etc and protective relays respectively.

As the ammeter is having very small resistance and could not balance with the ampere
turns of the primary as the primary load current is independent and secondary current
is only the replica of the load current, the CT

secondary must be either in circuit or shorted.

One terminal of CT
secondary is grounded to avoid heavy voltage on secondary with respect to earth in
view of safety of devices and personnel.

P.T. Primary have large no. of turns and connected across the line and ground ,
parallel with the supply.

P.T. Secondary,

having few turns and connected directly to voltmeter,energy meter and relays as
required.

As the voltmeter is having high resistance , the P.T.secondary operates almost in open
circuited condition.

The neutral terminal of the P.T. secondary is grounded to maintain the secondary
voltage with respect to earth for the safety of operators.

CT&@GLD,PTHGLD 61601601 NG HWITFLD?

CT, sUenenmu]L 60T &FTlerv QeneurLilNevild, PT FLIen6NS@E GLITeveT

@ eneuuLILTIeVID @\enEuuSH &L LIL L. (hSGSLD..

CT@6L LNenyLIf] L 6T LN&S Gemmhe SeneNay|Ld, Q& &6worLjluiled
SIFSLILIG UITET L[J63T&H LD Q) (5SS LD.

PT @60 Qéemeu LI Gl 2 6LLmeUms LTMIUN(HSHEGSLD..

PT Q& &6l fluNeL ~1NULev @HEHGLD, cRLILIEH CFUILIEVLD. S,60TT6D, CT
Q601 Q& &6IILfluTleL FIGL Qen6mis &L LILLq (5868 CeaucmnBLd SieLevs)
QML 19.60 @\ (1H&5& Ceueiur(hLD, LMTGHISTLIL| STJ6IIHISEhSHTS.

@8 66T @\LILIlg. 6T60TM)| & (HSSHLOMGLI LIMFLIGUITLD.
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CT Q601 Q&56L ]l mFH Ceom(h&E FOLBSHCLD @6LEVTLOED I 60T
Nemyofluied, CeomL syeorl GUMULS Q&meuung. (HLILGTED,CT

QF &L [flemL 6pLILI6o ListoteueTleore, LNemLoIfl GCLo&Glesrl_GLm GLomLlg 61
~GUTTen&(MMF), 618758 Q& &H600TL[f] 6m6U600IIq. HIGHI6L C&emeuLlmenT

Q& &L Ifl MMF @\(55&M&)|. 6T6s1Gel, LNemyLofl MMF, CT @6t G&mifleL
SIH&LILIG W6 GGG 1g.& -L16M&HenE 2 L T&HS), &, CT

Q& seauLflulleL SiH& EMFER Meturg e (), S(He&EhSHELD,

L0631 & ] SHGLD, 67601 CTHGGLD OSLICILI(HLD LGNS 2 600l M&H& N (HLD.
sTeuTGeu GmeoT, TLICLITGIGLD, 6p60Tm) CT ,&(HONSCTT(H @\606TIH &) (Ih & &HH)ILD
Sl6LEVG| QML g 60 Q\(HSHHEWILD.

35.What is the general and prior requirement of transformers?

a.Longer life and higher operating efficiency.
b.Very rugged and shall be capable of withstanding a great deal of abuse.

LOlesTLOMM M 6T63TMOI6LEMEV,

6TGlUMUIEDILD,

LD6OTGHTSH6IT 2 L LIL

6TEUEUETEY Sl FFMEVILD HITRIGMITEOT 6T6OTLIZ,| HIT6OT 6m6TT6UIF60T
STHTUTILLTS Q(HSHMEI. Q&I HL SEM SMFILILOT??

36060, Q)& emenT ,@\&6vTeL, QhG allenevuileL ,@Q\& HETTES 2 MLNSHGLD
616011 (1961 QFUIG)

*GUMMRISITLD6L *

EUMRISIEDTITEL

S| 2 MLPSHGSLD.

@6Lem6LCUIED, 2 G HTUTH ST6VSHHMGTCETGCUI L 6VMEHUNG.& SHL_60160
ans&l GUT(Beug) LTSI HT6ST SeMLOU|LD.

Panic based decision,

Pressure based procurement
yields only regular failure of equipments and even man power.

US| CHUMLISE STHST &M TG Henl SH@GLD!!
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So,the one and only requirement for procurement is

*integrity*

*GBIJEnLD*

*Transparency*

*QleueNLILIEmL & & 63T6mLO*

aNemeveniLl Geueilullew QFTLEVS Fol MHIETTET) HEIHGILDETITL Lq.6D

A5G 60160) 6JLDMSHSHMEELEV!(I]..CLIEL LTSI])

36.What is the main cause for most transformer failures apart from worst procurement?

Lack of attention on periodic inspection of transformers and
*testing of oil*

37.Which furnishes one half of the insulation strength of the transformers?

Transformer oil,1.5.335,

LOl6sTLOMMMI &G Better half
(pLemLOL GumeuGeu).
@6L6mEVGILIGITMITEV Bitter half(SiGl6LD HLDEMLOLI GLmeGeu!).

38.What is the Break Down Voltage (BDV) of Transformer oil?

The oil must withstand not less than 40 kV with a gap of 2.5 mm between 5/8th inch
brass sphere.

39.What is the best method for dehydrating the transformer oil?

By pumping and passing the oil through the filter press( several thickness of blotting
paper) in a vacuum chamber ,that is oil filtering machine.

40.In which quantity,
the short circuit of turns or layers in an electrical equipment reflect?

In decrease of winding resistance.

41.What is the general principle of operation of Voltage Regulators?
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By changing the mutual inductance between the primary and secondary winding of the
transformer either through mechanical means or

by changing their

turns ratio slightly through cutting in or out of certain turns ,mostly in HV winding.

GOIUILL CeumeLL_GL 6083 Si6mL_ULI 6T SHITJEIILDTES
A®ESEHCHT(LFeroLy D6 SMH&S SHETIL 6L LOMMILD & (6T &FOM)
Q& LD), sleumenm LOMMHMI6TTeL, DM Gevevorig Ui oMl L (hL
CUTHMEI.

siDeuemn LI N(HMSHeTmeL Q&THLLG| BleoTm eN(LD.

42.What will be the primary and secondary current of a transformer?

a.Seconday current of a transformer is only the actual load current.

b.The primary current will be the sum of the magnetising currents of both windings and
the current which counter balances the demagnetising effect of the secondary load
current.

43.What are the ACSR conductors used for 11 & 22 kV and LT conductors?
ACSR,7/4.09 mm for HT.

ACSR,7/3.35 mm for HT.

ACSR,7/2.29 mm for LT lines.

44.What is the maximum length allowable for HT distribution and LT lines?
10 kM for HT lines subject to regulation limit of +/-6%

3 kM for LT lines subject to regulation limit of +/- 6%

45. What is a three phase circuit?

A combination of three circuits energised by alternating electro motive forces which
differ in phase by one third of a cycle ,i.e,120 degree for transfer of optimum power.

46.Why is three phase preferred and not other numbers?
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Basically any number of phases are possible but in case of "even" number phases like
2, 4, 6...., will have have equal angle in them (180,90,60 deg ....)

and as such a pair of phases in such system will always be in opposite direction to each
other resulting higher neutral current.

Whereas, in a 3 phase power system, none of the phases are in phase opposition
resulting very small neutral current.

Also, 5,7,9... odd ones are possible , but uneconomical due to number of
conductors(6,8,10 nos.) and hence the material involved will be higher.
Hence,the optimum required phases is only three.

Also,the 120 degree offset of the three waveforms that provides a smoother continuous
transfer of power without any time difference and hence only with a little bit voltage

ripple.

Also, 3 phases provide power throughout the cycle (i.e. there is no point of time when
there would not be voltage difference between phases to provide power.

€2(I5 Um0l GIL_&6vM 55160
QUGLCLBRSGL GCUTg, (6 Lomevialst CaLL Caerall @)

267 CHISSIe,

(1 46T L (HGLD Geusmev QFWIISMGL Lleons et CUIT Q&FISTeL
BLOS@G L6 SSHSLD HTCevr? eT61mLD,

Trinity principle,

Sifl geod,

WIS Ssen,

ST, 8601, &ESHS 246 6161 6T6LEVTEUMEMMUILD C&FTeLE0
eUIGUMMIGeuTer. !

ArLenLLiusnL Guerv @(bHSTeV,6TLGCUTHILD THGTST SHemauilew
@renr(h GCLer 3166V |CILDEITLISHT6D,
Bl gev &newrl. @i (h L RISTEHINGLD.

61601G6) 6RMEMMLILIEML_UITS,3,5,7.... 6T60TM)| HIT6oT @) (1H&HSH Geresur(hLD.
@ &lev &meot, 6THGTET CLervG6T @155 6UMILILTNEL6m6V.

5 31606V G| 7 GLIGN MEUSHFHITEL 6 SLEV )
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8 &L &L[] CHEMAULILI(HLD; SIH&HF CQFe0UM@GLD; Sibh&6T6Y LILIHILD

QM5 TE).
6T601Ge) HMeoT, LNSBELD 2 8[h G HT6uT, & HEVILDME CLA6OTM) (LD 60I6TT
(RY,B Gu&erv)hieoremyd Liulert LSS LBGEHMEGI.

47.What are the values of Form factor,Crest factor of sine waves?

Form factor:
It is the ratio of the root mean square (RMS) value to the average value of an
alternating quantity (current or voltage) and is equal to 1.11.

Crest or Peak Factor:
It is the ratio of maximum value to the R.M.S value of an alternating quantity and is
equal to 1.414(root 2).

48.Define Load Factor,
Diversity Factor and
Plant Load Factor.

a.Load Factor/
Demand factor/ Max.Utilization factor (LDl6oT LI, SITIj6ust):

The ratio of the maximum coincident demand or load of a system, or part of a system,
to the total connected load of the system is load or demand factor and usually less than
one.

Depends upon the nature of load,viz,domestic,

commercial,industry,

hospitals,educational institutions,etc.

LO6oT S)(15L1g.60T GLITGI, H(HLLILL L S0 GHemen &6uvi(h L1lg 58 Qb
GeorL_,6mLQeu &L g SMyeutN&6eameveumd C&emeuLiLi(hLD.

Lower the load factor, less
the system capacity required to serve the connected load.

b.Diversity Factor(LNflUBLD &Iyeve):
DF is defined as the ratio of the sum of the maximum demands of the various part of a
system to the coincident maximum demand of the whole system. The maximum

demands of the individual consumers of a group do not occur simultaneously.

i.e),DF:Max demand of the subdivision system/
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Max demand of the whole system.
Shall be more than 1.00.

c.Plant Load Factor (LOI60T [Blémevl Ligrh STjeunt):

It is a measure of the output of a power plant
compared to
the actual output to that of it can maximum generate.

PLF:Actual energy generated /Maximum possible energy that can be generated.

2_eouTemLOUTIeL 2 MUSHUITETHHGLD ,

SIFGLILE 2 MLIG S LI6TT6u0T (Ll eUHMHGLD 2 61em eIEHCLD HlemevlLl
LOI6BTLIE, SITIT6udN (L6T6LS6T.LI).

BLOG) ,LOl6oT Hl6mr6V LIS 660,

NeT6L6T.L183 LIS Q&M (H& G HIT6tT &6viliT] LOGTIFTISH6mE 6UMHRISS
Q&IT680TLG. (IH S EGMITLD,

GCeLNsS (P WITHHNEG CELIGGLD eugHleniLl HL 1q &8I16 Csmesm(h(mi)!!.

49,What is the electrical tension?

Electro Motive Force or
Potential Difference is referred as electrical tension.

6T6LSL_[16:8560 CIL_6T016260T FFIUITS, QB TL[JHS)I G)6L6DIGV 6T, [HLOG S & IT60T
GIL_600T62060T !
50.What do you mean by phase difference?

The time difference of any two electrical quantities of the same frequency at any instant
is the phase difference between the two .
First quantity to reach the maximum value is said to be in lead with it's lagging

quantity.
51.What is the conventional direction of any vector diagram?
Counter clockwise.

52.How many vector groups in transformer windings connection and based on which
parameter?
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Three groups based on angular displacement between the primary and secondary
windings with Zero or

30 or

180 degree.

53.Define Peak Value, Average Value and RMS Value of a sine wave?
Peak/Crest/ Max Value:

The maximum value attained by an alternating quantity during one cycle is called its
Peak value

at 90 degrees.

Em ,Im:1.414 Erms,

1.414 Irms.

Average Value:The average or mean value of a a sine wave

(symmetrical alternating quantity) is the average value measured over only one half of
a cycle, since, the average value over one complete cycle is zero regardless of the peak
amplitude.

The average value of a sine wave of voltage or current is 0.637 times the peak value,
(Vm or Im).

i.e,(2/3.14)Vm.

The average voltage value of 230 V (rms) is 207 volts.

60 & 60T Geuaeor ,GLO6L LTS GHIJLOMMUITELD,

SLp LTS 615 emMUITHELD @ (HLILIGTED , 15601 FFTEF LOSILIL

L &SWIDTS @\(1h &G LD.6T601Ga, FTMEF LDHLICILIGTLIG], SH6MIT 6!V UTI6oT
EHUmMUGCW GOIUNGH UG QILPSSLD,

SIFTEUG),60F 60T SMEVUI6T HHGLIL& LOSHILILN6L 0.63760T LOL_RIGTS
A(H&GLD.

RMS Value:It is square root of the average of instantaneous voltage or current values of

the AC.
Irms =0.707(Imax).

54.What is the rating of Surge Arrester?
Voltage (of course,phase to neutral) of the circuit on which it is to be used.

55.What is the continuous current rating of the fuse wires?
110 % of their rated current
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and they will blow of at about 166 % of their rated current.

56.What is meant by incandescent?
It means temperature radiation.

57.What may be the cold resitance of a 60 W incandescent bulb?
16 .5 ohms.

58.What is the formula for heavy water and where it is used?
D30.
Heavy water is used as moderator in nuclear reactor.

59.What is the speed of hydro turbines?
Generally,about 330 rpm,
Vertical Kaplan.

60.What is the speed of thermal turbines?
3000 rpm,
Francis turbines.

61.Why the positive terminals of station battery is more corroded than it's negative
terminal?

To have corrosion, there has to be a current flow in one direction that remove electrons
from material (which corrodes away) and deposits the electrons on a different
material.That is why, the positive terminals are more corroded and hence negative is
permanently connected to one end of the trip coils and positive is always extended as +
Return through any actuating relay.

gleneuorLhleot Hlemevwt Qevl &L GUL L fl&eett LTEL 1q.6)1 CIL[JLOI6IT6L 6T
LG H&LD LSS, LULMSLI LTSS ESE0MLD.

UMD &S GLD Q&G CILILCrmedld Cg36060 GleveEVITS

&L, CL[jLhlereL &Hemerm FHITS 6nL_LGlererv &HlLMIS S eubh&mev, CLL L ]
GeumsLL_GL & 1g.L1Umed, NGS5 Iq L1 94, &HMD6L CLTeUNGH S FHaNJEHEHE0IMLD.

62.What are the options for Earth Fault connections?

a.Holmogren connection(Residual current),widely used.

b.Toroid CT connection(combining of all 3 phases).More sensitive,even 1 % of E/F
setting could be achieved.
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63.Define Restricted Earth Fault Prorection.

a.Zone type ,differential protection.

b.Used on generators and transformers.

c.Very fast for internal earth faults.

d.Sometimes used as voltage operated if used as High Impedance differential
protection.

64.What is the back emf?

The voltage induced in an inductive machine due to the flow of current through it is
called as back emf because of it's polarity opposite to the applied voltage.

65.What will happen to an induction motor with it's rotor blocked condition?
It's coil will burn.

If the motor freely rotates ,the back emf will counter acts the applied voltage
preventing higher current in the stator's coil which burn the same.

66.When Zero sequence current flow?
Only during ground fault.

As they are all in phase with each other and have no sequence at all , occurs only
during ground fault and the magnitude is 31Ir0.

eUlem&UTNCLEVIT SIJ6ToTL_!!

(B S Q([BHSHSHTG)!

6J60127?

SLL Gaumium(p @evenev!

&L hlemeouTleL Q\(H&GLD.

Hlev @emevarLiL] LiLpEeL oL (HGLD 2 6301 M@GLD.

67.Why a delta teritiary winding is employed in a star/star auto transformer?

a. Act as a Zero sequence filter so that ground fault current will not pass on to the
source.

b.Reduces the unbalancing in the primary windings during any unbalance in load.

c.Redistributes the flow of fault current and limits
L - G fault current.
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d.The circulating current in the delta winding balances the zero sequence component
of unbalance load preventing zero sequence flux and also in the transformer core and
also reduces the zero sequence impedance of transformer.

68.What will be the capacity of the teritiary winding?

The Delta tertiary is customarily sized at 1/3 of the main winding rating

(33.3 MVA in a 100 MVA Auto transformer)

to handle a completely unbalanced secondary zero-sequence current and to allow the
odd harmonics to circulate.

69.Upto which voltage level Vacuum breakers are used?Why?

Upto distribution class,i.e.

33 kV level Vacuum breakers are used as it is very difficult to create vacuum and
maintain beyond certain capacity.

For transmission class,SF6 breakers are used.

70.How to test the vacuum interrupter bottles?

By applying an ac voltage of 2 times V rated + 1 kV in between the top and bottom of
the interrupter bottles.

Anabond can be applied in the flange joints of the interrupter housing to prevent
moisture inside the housing.The concerned colour enamel paint may also be applied on
the flange joints.

71.What is thumb rule for transformer inrush current?

About 10 to 12 times the rated current of the transformers.

72.What type of CTs are used for E/F relays?

Any protection class CTs except PX Class( used for differential relays) are used.
Also,Core balance/Zero sequence/Ring type CTs could be used.

We normally use 5P20 CTs which are used for O/C relays.

73.What is Knee Point voltage of CT?

The Knee Point Voltage of a Current Transformer is defined as the voltage at which 10
% increase in voltage of CT secondary results in 50 % increase in secondary current

(Saturation voltage).

For a CT of 5P20,
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30 VA Burden,1A CT,

the Knee Point Voltage(VK)

will be 30 x 20 =600 V.

Therefore Knee Point voltage of Protection Class CT must be more than the voltage
drop across the burden to maintain CT core in its linear zone.

For PX Class CTs,the
Vk will be still higher.

Linear characteristic, & Meug| &liq. &65T CHIFluIeL LsGTLNed([hh&I (LPMHMIeYILD
aNleu &), Qleumiid 10 FHIFHLD CeumevL & 2_if§SlearmGev, @6worLmLd
GMNMEIT SI6HOTL_1g 6D 50 FHOHLD HHSHLOTHMGCGEITMITEL,

9IhS GCaUTeLL & &T6tT, b Hliguiledt eLOL_ (LI LerTe
GeumevL_ B (amMlaum, Knee point voltage Gmeor!) sTeoTLILI(BLD.

74.What is the Accuracy Limit Factor(ALF) of a CT?

ALF is the maximum value of primary current, beyond which protection core of of a CT
starts saturated. The value of rated accuracy limit primary current is always many times
more than the value of instrument limit primary current.

&liq U963 LNMILOIFIS SHIF6UOTL_Lq.60T 678601601 LOL_RII6L ,HHG &g & 60T
glLe0lISemS QLOHSI,SUMTETS

&L 0L LNJSILIeO0IS HI, 515 DIl 60T Q6n6mrs&LILIL (herTen flGevs a6t
FHWMsE QFuwevuL. @uieormsd GumieN(hLb.

&I6LEVILI 6TELEMBVS STITEUITN(ALF),Sih& LIrVerdleor .-.LIMeLL GleveusmeveilL
LA

2 616N §lig H6med &ITeoT HIFLOM6ueTSHS Gevevur(hLD.

SILILIG.& &6 (h &G LD.

S1& 61,2 MIF) CIFUIG] CIHTETEIS| HELEVF).

75.why ALF must be specified for a CT?

Actually CT transforms the fault current of the electrical power system for operation of

the protection relays connected to the secondary of that CT.

But,if the core of the CT becomes saturated at lower value of primary current (as in the
case of metering CT) the system fault current will not reflect properly to the secondary

resulting , inoperative of the relays.
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Hence,the rated ALF should not be so less, so that the relays will not operate and
also must not be so high that it can damage the relays.

So, ALF should not have lower value (< 5) and at the same time not as high as 50.
The standard values of ALF as per 1S-2705 are 5, 10, 15, 20 and 30.
Our CTs are mostly 5P20.

ALF 58@& @smmeumuil(bhSmev &g ,

Lhl& eflenrened QFmieuemL b, Ll LDeaTFmIHS6tn Slenene,SiLiLigGul
Ny&luedss QuieomnmGuimit,flGeo @uimis (Lig wimbm GuUm@LD.

9ICH FLOWILD, N8 S&LOTE @\(HHSTEVID(EUMLILIL] §leLsmev),HlGev
TSI JGHIUTGSLD.

éT601G6,ALF,5,10,15,20,30 6T60Ts0)ILD Sianeilev, LwleTLI(h& S LILIHLD Liervendlest
L(Lpgl sleTemed el s QhSGDUG UTTE SIS CsmeTer Geleir(HLd.

76.What is Synchro Check Relay?

The synchronism check relay element commonly provides a three-fold check,viz,
Phase angle difference,

Voltage difference, Frequency difference of incoming machine and grid and give
necessary pulse to close the generator breaker.

The scheme with phase angle setting of 20°to 30°.
with a locking period of typically 5 secs.

The voltage check give positive pulse only if the differential voltage is nil.

The logic also incorporates a frequency difference(max 0.1%) check, either by direct
measurement or by using a timer in conjunction with the phase angle check with 2
second timer and the the logic gives an output only if the phase difference does not
exceed the phase angle setting over a period of 2 seconds which also limits the
frequency difference.

While all the above three conditions are satisfied,the relay gives the closing pulse to the
generator breaker.

WeTGU, UL FLsme Q& mestest DTS, &ifliger CeumeLLGL & 6n& 601
Geuey L 60T, HMTLD Hifl(HL 60T Q6m6ta1&HS I(HLOLLD CeearGrL L ifl6or
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GeumeLL_CL 8 Geusmeu Siemetis Gl & HHeILD QUIT(HS S, BHLOS)
Qelevilear GeusLD,

SfleoLwemgail, FHCm (WhH Q&G CuTg hiadene LMleL
GurL 2 g6 eug) &meim ,fe16aCHT Q56 & HenFe FHlUMTHGLD ) HGev.
77 What is the phase to

phase clearance inside a 11 kV distribution transformer?
12 inches.

(56 @\6tTF @6L6Mm6L,

afadaiam).

78.What will be the magnitude of magnetising current of a transformer?
About 1 % of it's rated current,which is almost purely inductive.
79.Why grounding is the must for an electrical power system?

a.To provide an electrical return path to the source for ground fault current for proper
protection.

() S 6016V &IT60T,LDEVL_Lg.LIGV 6T(T&H Sl LIHII6TUTS Sal_MCISH60TLIS) ).
b.To reduce step and touch potential during faults for safety purposes.
80.What is meant by soil resistivity?

The resistivity is the reciprocal of conductivity.

Soil resistivity measured in

ohm-centimeter (Q-cm) is the resistance in ohms (Q2) of a one inch cube of soail,
measured from

opposite sides of the cube.

It vary according to type of soil from 340 ohm- cm for Clay(&erflLDé6gor)

to 4.5 lakhs ohm-cm in rock(LIT6mM).

BLD LO6T(LOLD ,BLOG) [Hlevld GLimev CIDeTenLOITSHGeU @\(h&H &L (HLD(LITem ML
LGS &6 HLOILPSHSH6L &eMMe| &Teo).

L&l F&SND L om CHallem SiemL bl HLoews STULTHMH eN(RLD.

81.How to improve the earthing system where the soil resistivity is on higher side?
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By providing four nos.of grounding bore well for a diameter of 9 inch for a depth of 50
feet at the sub station corner area and provided with 6 inch dia GI pipe and side area
filled with Ground Enhancing Material (GEM) upto 10 feet depth from the top surface.All
these pipes shall be connected to SS ground grid.

The no. of bore pipes may be restricted according to the SS requirement.

LI6V, L, 6v0T(h, H6mar 6T Lo6vutiq U ([h&H@GLD SSev [Hlev L6 HemL Gemmeunsd
A(H&GLD.

Ground wells are a common solution for GIS substations installed in urban areas with
desert type sandy soil.

82.What is Ground Potential Rise (GPR)?

GPR is the maximum voltage rise the earth grid sees relative to remote earth during a
fault.

GPR=Ig x Rg
Where,
Ig : Ground grid current.

Rg : Ground resistance.

GPR occurs when large amounts of electricity enter the earth which is typically caused
when substations or high-voltage towers fault,(fault current) or when lightning strikes
occur .

We cannot have more than 5000V as GPR.

83.What about providing concrete floor in the switch yard?

Since the concrete resistivity could be as high as 3000 ohm-cm, which have
significant impact reducing the step and touch potentials.

As the reinforced concrete floor will be essentially an equipotential surface with no
significant step and touch potentials.

But,care should be taken to have only gravel spread area around the transformer to
prevent oil fire.
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84.What is DC Offset in a Power system?

The asymmetrical response to the fault in an AC Power system is called DC Offset
(counterbalance-FF(R&L_Lq.UIG]) and it is a naturally occurring phenomenon of an
electrical system.

A sine waveform has a DC offset if the average value of the waveform over an half
positive period is not zero.

85. How a DC component can occur in an AC Power system?

A short circuit can occur at any time (from 0 to 360 deg) during the sine-wave cycle.
If a fault occurs after zero degree and cleared within the positive half cycle(i.e.180
deg),the average value of which will be positive DC current and that is how the DC

component enters the AC power system while clearing the assymetrical faults in the
system.

86. Why DC offset occurs in a Power system ?

DC offset occurs in a Power system since

Current cannot change instantaneously in an inductive network and always lag or lead
the applied voltage by it's natural power factor.

87.Which determines the decay of DC offset in a power system?

The decay of the DC component is a function of the system X/R ratio looking into the
fault.

It is also a function of the voltage phase angle at the time of the fault, so it will be
different in each phase.

The X/R Ratio (power factor) of the system determine how rapidly the DC current
decay and also on the L/R ,time constant of the system.

Higher the X/R ratio, faster the decay.

88. What are the evil effects of the DC component in the power system?

This DC component, which will decay dependent on L/R ,time constant,

can easily saturate the CTs, as well as the fault sensing of the protective relays.

In addition, when the fault current is interrupted, the resulting DC tail can maintain the

current above the relay's pickup setting for a time dependent on the CT's secondary
circuit L/R time constant affecting the protection.
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89. When DC offset will not occur in the power system?

Faults that occurs and cleared in the first current zero crossing itself,won't produce DC
offset while those occur at current maximum and voltage max produce DC offset.

DC current appear in the AC system only when the fault occurs other than zero current
crossing.

90. What is the effect of DC Offset on transformers?

If the DC offset during asymmetrical current faults could drive a substantial DC current
through the primary winding , saturate the core (usually 1.8 Tesla) get DC saturated so
that the inductance is reduced and primary current increases.

Apparently, the DC-offset fault is cleared in most cases within five cycles which may be
about 1.6 to 1.7 times the symmetrical fault current as a worst case.

91. What is skin effect ratio?
(AC resistance /DC resistance) per unit length of conductor equals 1.60.

92.What are the type of bus bars?

a.Tubler bus.
b.Strung bus.
c.Bar type bus.

93. How much MVAR ,a generator at 0.8 power factor can deliver?

MVAR= Root over(1 ---0.8 Square) = 0.6.
The generator can deliver 0.6 time of it's rated capacity.

94. What is the speed of E.M.wave?
3.0 lakhs kM/sec.

95. What is a strong and weak source of the power system?

Relatively with a small source impedance and higher short circuit fault level is Strong
source.

UL L emalled, GemmbS st §(HLILG SMnILD,6T61Gol SIS GMIs G
&OMIL LG 6T HmenILd 2 erTem ey fleroL b ,
6U60l6MLD SUMILIHS LOI6TT 2 MLIGS) CLPEVLD 6T6TLILI(HLD.
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@& 69T LDMIFH6MEL,
Liev 6 60T

LOI60T 2_MLIG S eLp6evLD!
SleueuenGeu!!

Relatively with a higher source impedance and lower short circuit fault level is weak
source.

96. When the power system is said to be unstable?

If the equilibrium between the mechanical and electrical power balance of an inter
connected power system is upset for a moment , the system is said to be unstable.

62 (15 LO60T SL_L_6mLOLILTIL @UIRIGLD H6m6uT& G| LDI6TT6oIT S S &6 &(IHLD Lhl6oT
FEHHEGLD,

Sleunenm QU155 S &6l (h&HGLD L [JemLicsT&erent QILIMIEG HMEsIHESLD
2_ererm FLoMhlémev Gemevl|d GUITg)

(s6v1 GBS MM CHIGL HlemeoGul,

Lexl] HleroL & &l6dT [Hlemevulmm

GH60T6MLD 6T60TLILI(HLD.

315 M6UG), D& SM6vN&HSH60 Lo @6t (HLD,

TRV SL_fl&&60 LUl Si6yL- LU (hLD &FLOLDMS 2_6Ta 6U6mIFUllen,

feroL b ervGLLTenT,

gLohlemevuilev

Q®&EISEMI SITSSLD!

7S TeUG),LOIGT LI(LDG] STIT6TOILONS, ,

SibhG FLOHEmeL LUMTHSSLILILL M6V,

&leroL b ,Hlemeowimm &eaemLouNed (b SH6&HTM SJHFHLD.
97. What is the stability of a power system?

The stability of a system refers to the ability of a power system to return back to its
steady state without losing synchronism when subjected to a disturbance.

98. What are the types of stability?

56

——
| —




CKP Notes Vol.2

a.Steady state stability.
b.Transient stability.
c.Dynamic stability.

a.llemeowlmen FLoblemev.

Ny&genest gjgiLhleLELTS FTHMI6unr Hlemevuey(Ld, GCHTLLILIL D6V
Sl6TLTSLI LIS,

b. &6v1 GBS &(HLOMTMHME

&Loihlemev.(Transient Stability).

QML CILLDUIFl6D, 62(1h SEWIGHILD,&eTClamstim) cLPEhE S lg L B, LNDG
GMGMIEOLOMUIILMG).

c.QUIRISTHMEYI &GS

AWmI@GBlenev & &FLoblenev.

QL[] &l6oT60TE §l60T60T LDEITENVGTLIRIGET 3606018 6MG LD LVL M6VS FHL
gLmaisglé Csmen(hy GCUmelg),

L 6uTLH& VG N0 Lq .

99. Define Steady State Stability.

The ability of the machines restricted to small and gradual changes in the system
operating conditions.

100. Define Transient Stability.

The ability of the machines to return to the normal conditions following a large
disturbance.

The machine power (load) angle changes due to sudden acceleration of the rotor shaft
due to a large disturbance and if the machine is able to return to a load angle of a
steady value (of course revised) after clearance of the fault,then the machine is said to
be in transient stability.

101. Define Dynamic Stability.
The ability of a power system to maintain stability under continuous small disturbances

is Dynamic Stability. These small disturbances occur due random fluctuations in Load
and Generation Balance (LGB) which can lead catastrophic failure as this may force the
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rotor angle to increase steadily, if not controlled properly as per IEGC which is the main
function of the State Load Despatch Centre(SLDC).

102. ¢J60T DYO LILD& &S Hle0l606m60?

FnGHuLbleLeLNS 66aTM) 6TLILIG. L|LPSHSHSHL Q) (h&HS (LDlg U|LD?

DYO 6T6vfl601 Q& &H6vorL_[fl &OHMI CeumeLLGL &3 Geued ~.LIMILD, NemLOF &HM)
GeumeLL_GL &3 Geua|L 6ot Gy GLerSleL @ (HLILIG)I.

Ang Henev TLICUTH A ([H&HGSLD?

(LPGH6LMLD LOOHMILD @IEHILMD &MHMISHS6I 622Gy LOTSHFIWLITS E)60r6115 &L
UL LmeL HTGeT @ (555 (Lplg UjLb?

e60TM)| CIL6LL_ L MeNgYILD LMEMTesTM) eroLMilevid @\ (& mev,30 degree
Guerv el 9,855 5TG6uT GlFUIULD?

Yy6 LOMMILD Dd6 GleusL T & (LN WL (BLD 180 g &ifl ~.CLerv 6. Lllq 60
BB SG LD, LUSSTOVSEHSHGLD S, 6001L_lg. @\6T0Tlq.UI6TTSH @ SHGSLD @) (HLILIS)
LOm&f!

anahadanafadand.

103. Why Gantry end Tower is advised to be connected to Grid substation fencing?
Gantry point or Dead end Tower is the start or end point of the System.

Generally ,the fault occur in the transmission line require an easy and continuous
path till to the source.

So when any fault occur in the Transmission Line, the fault current takes the path and
becomes easy to flow to the source if Gantry tower is connected to the grid system
earth mat.

As fencing is also connected to the Earth mat, fault current gets quick path and
accordingly the protection system actuates and helps in quick outage of the faulty part.

Hence, as normal practice Gantry tower is allowed for connection to earth mat in
maximum utilities.

104. What is SOTF Protection ?
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SOTF Protection stands for Switch On to Fault which is provided for high speed
clearance of detected fault immediately after Manual Closure of Circuit Breaker. Let us
suppose that a fault is existing and we gave a closing command to Breaker, then in that
case SOTF protection will immediately trip the Breaker.

SOTF Protection is helpful in the sense that while taking maintenance on a Line, it may
happen so that Earth Switch of a particular Circuit Breaker is closed or earth rods not
removed. In that case if we give closing command to the Circuit Breaker, it will
immediately trip on SOTF Protection.

105.What is the conventional direction of rotation for phasor vectors?

Phase vectors rotation is always anti-clockwise as International adopted.

106.What are the commonly used connections of transformers?

Some of the commonly used connections with phase displacement of 0, -300, -180”
and -330° (clock-hour setting 0, 1, 6 and 11 respy).

107.How delta and star connection of transformer is formed?

In delta connection, the polarity end of one winding is connected to the non-polarity
end of the next and likewise in other windings.

In star connection, all three non-polarities (or polarity) ends are connected together.

The secondary windings are connected similarly which means that a 3-phase
transformer can have its primary and secondary windings connected the same (delta-
delta or star-star), or differently (delta-star or star-delta).

108.When the secondary voltage waveforms are in phase with the primary waveforms ?

When the primary and secondary windings are connected the same way,

no phase shift will occur in the voltage wave form of the secondary winding.That is the
transformer secondary voltage will be in phase that of primary voltage in star/star and
delta/delta connection.

109.When the secondary voltage waveforms will differ by 30 degree phase shift?

When the primary and secondary windings are connected differently, that is delta /star,
the secondary voltage waveforms will differ from the corresponding primary voltage
waveforms by 30 electrical degrees which is called a 30 degree phase shift.

In Dy11, the 11 indicates, the LV winding leads the HV by 30 degrees.
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In Dy1, the 1 indicates,the LV winding leads the HV by 30 degrees.

110. What will happen if different groups of transformers are paralleled?

When two transformers are connected in parallel, their phase shifts must be identical;
if not, a short circuit will occur when the transformers are energized.

CKP NOTES Volume 2
1.What will happen if neutral connection cut?

If neutral was cut with 3 phases energized, then line voltage will appear in single phase
supply points,that is 400 V in 230 V equipments and will fail if started.

2.Why radial distribution is supposed to have trf. delta - wye to the downstream level?

This is to break the Zero sequence path at each trf secy voltage level and enable
individual system grounding on each trf secy.

3.What is the main difference between Dyn11 & Dyn1?

The phase shift of secy voltage with respect to primary is +30 deg (Lead)
& -30 deg(Lag) respectively.

4.Why CT/PT secondaries are earthed at one point?

To prevent Capacitance Coupling between primary & Secondary,which could result in
the secondary winding floating at up to the primary voltage to ground.
Double earthing causes circulating current resulting mal operation of the concerned
relay.

5.Why low PF starting in domestic air conditioning?

Mostly, Split phase IMs are used in residential ACs which don't use starting capacitors &
hence lower pf of 0.2 to 0.3 range.

6.What's the normal operating temp.of batteries?
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25 deg.C.
9 deg C raise in temp will halve it's life.

7. How to find current of 415 V trfs/motors?
Multiply KVA/HP by 1.39 to get it's load current in Amps.
8.What is Ferro resonance?

A phenomenon of over voltage and very irregular wave shape associated with the
excitation of saturable reactors in series capacitors in power systems mainly during
single phase cut conditions in a 3 phase system.

9.Which reactance shall be used for short circuit calculation of generators?

Xd"v:Direct Axis Subtransient Reactance(Saturated at rated voltage) is used for short
ckt calculations which flows during first few cycles of the fault.The fault current in two
phase fault conditions shall be used for Relay settings and coordination.

Eg:Xd" for 6 MW GEN:0.2.

10.Which value shall be used for transformer inrush current, s/c calculation?
The base value of ONAN rating of the trf shall be used.
11.What are the types of earthing system?

IT,

-I_I-I

TN(TN-C, TN-S,TN-C-S).

TN-C-S is mostly used in our systems, the neutral is separated from the earth only at
the service entrance panel & down stream of the distribution.

12.How much power for rotor of a generator is required?
Generally ,0.25% of generator rated power.

Eg:
0.5 MW for a 200 MW GENERATOR.
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13.Where 400 Hz used?

Air crafts,

Submarines,

Military Applications

due to light weight and high speed.

14.What are the effects of short ckt currents?

Thermal effects,

Dynamic forces,

System Stability.

15.How a lightning surge current is indicated?

Primary lightning surge:10/350 us.

Secondary lightning surge:8/20 us.

First number :Time taken to reach peak vale.

Second number :Time taken to drop to 50% peak current.
16.Which is the opt site test for trf commissioning apart from LV tests?
HV Tan delta(Dissipation factor) test at 10 KV.

Also,excitation current test with tan delta test kit.

17.What is the min.clearance for a 110 KV OH Lines over a terrace?
15 feet over a terrace.

6.7 to 7.6 metres from ground.

18.How to calculate S/C current of a generator?

CKP Notes Vol.2

S/C current is full load current of the gen.divided by subtransient reactance of gen(Xd").

Typical value:0.15 unlinked with the size of gen.

19.Which value is being set for instantaneous over current protection?
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For assymetrical fault current which will be about 1.8 times the symmetrical fault
current.

20.Which is enemy for a flow of electron ?
HEAT.

21.Which parameter of an electrical equipment determines it's s,Short Circuit
Capacity(SCC) ?

It's impedance.

22.What you mean by synchronization?

Matching the sine waves of two different sources.
23.What is the operating temp. for OH lines?

75 deg. C with 25deg. C ambient,well below the annealing temp(93 deg C)
of aluminium.

24.What are the main conditions for paralleling trfs.?

Same polarity,

phase shift &

impedance.

Delta py will introduce 30 deg phase shift.

The difference of % Z shall be less than 10 %.Eg:(10-9)/9 =11.1%,
not ok.

25.What's amortissure winding?

A winding on the rotor shorted at both ends to dampen the waveform distortion during
load changes.

26.How to measure soil resistivity?
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Wenner's 4 point method.

By injecting ac current in between two probes and measuring the voltage in between
two probes in perpendicular samples.

27.What is K rated transformers?

Derating factor of trf due to harmonics.

28.What is Clophen?

It's a PCB used in trfs for insulation and cooling.

29.What's droop control of gen?

Decrease or increase in governor setting of the generator as the freq decrease or
increase.

Normally it's about 4 to 5 %.

All gens in parallel must be set in the same setting.

1 % of speed change varies 25 % of it's output.

30.What's the convention of current flow direction?

Franklin convention of direction.

That is,current flow is from +ve to --ve whereas the flow of electrons is from --ve to
+ve.

31.What are holes ?

Holes are positively charged atoms.Hole current is not the same as electron current &
it's mobility is less than 50% of normal current & it's only thro semiconductor.

32.Trf. charging without load or with min.load.
Which is better?

As L/R time constant only decides DC decaying duration, it's better to charge the trf
with minimum load.

33.Why capacitor block DC but conducts AC?
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As DC is unidirectional, the cap. gets charged in the initial giving of supply and no more
change & hence blocked.

Whereas, as AC is of alternating it's polarity for 50 times per second, the capacitor also
gets charged and discharged accordingly, thus conducting AC through it.

34.What is power factor?

The ratio of real power to apparent power is power factor of the system.

If the peaks and troughs of voltage & current waves occur at the same time it's UPF.
GeumeLL_GL & bMMILD &J6HuTL 6T6L&HL_GIT GLOGCIGITL_19.65 SI6MEL &6 62GI
CrrgHeL 2 F&5HMG ML LD LILFHH6L,S1FH] Wi Lel] GCUSL TS
A(H&GLD.

35. What are Electrical Engineering 8 basic laws.
(i)Ohm's Law.

(ii)Law of Resistance.

(iii)Joule's Law of Heating.

(iv)Fleming's right-hand rule.

(v)Fleming's Left Hand Rule.

(vi)Faraday's Law.

(vii)Lenz's Law.

(viii)Kirchhoff's current & Voltage law.

37.What is KW?

KW is kilo Joules/sec
& MW is mega Joules/sec.

38.Define DYn11 trf vector group.

Indicates trf py & secy winding connections.

LV Voltage & Current always lead HV side Voltage & Current by 30 degs. Phase
markings clockwise & phase rotation in anti clockwise.

39.What are the type of batteries?

Lead -Acid.
Lithium --Ion.
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Nickel-Cadmium.
These batteries are rechargable.

Aluminium-Air batteries
are non rechargable batteries.

40.ELECTRIC(LDI6ST&ITITLD) 6T63TD 6UIMITEH6M&6MUL (LD & 60T(LP & 60160
LiwleorL(h & Sluted] el6LedIWILD &HeLGILITL (1544-1603) 01 (11

41.What's Bio Electricity?

BLOG! 2 L 60168 QuUISH&MmIS6T6 &L (HLLT(, §&6me0e0lR, Q&I QUis5HS
SL_(BL UM, cpenaT QUISSLD Hen6iTSHGID,HLOG] 2 L 60160 2 MLIGHILDMGLD
LOleoTEMILD eLpeuCLD QUIRGHMGI.

LOI&LO&E SO BLOGI MLDSCHT 6LV G BTG Lie] SleroL §CHT(H
LOMCLIBLD Geuerf Lied] HervL b WOIRIGTTS (LPWMHEASGLD CUTS| LOF6IIILD
FLOUNSHME).

42.What are the inter state transmission charges?

The inter state transmission charges consists of injection point charges(UP:10 Paise)
and withdrawal point charges (TN:13 Paise) based on PoC tariff and the transmission
loss for both injecting and with drawing entity.

Eg:NR:1.40 % & SR High category :2.31% (Varies for quarter)

43.Enumerate about DGA.

High CO,CO2:Thermal over heating.

High Acetylene(C2H2):
Arcing.

H2:Less than 500 PPM is normal.
ROGERS Ratio of
CH4/H2:0.1 TO 1.0.
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The more important factor of DGA gases is not only the ppm, mainly,
the trending whether upward or downward.

Total gas content shall be about within 15%. C2H16:Ethane.
Gas Ratios:Roger,IEC,DOREMBERG,DUVEL.

C02/C0O:25-0K.

Other Tests:

Dielectric oil test,

Moisture content,

Karl Fisscher,

Oxidation Inhibitor,

Power factor.

H2 high content alone will not indicate any fault but only combined with other gases.
44.What is Corona?

When there is high enough potential(more than 14 kv/cm) to ionise the air around a
live conductor,Corona discharge occurs,0zone & nitrates are formed which damage the
insulation.

45.Which is the best relay for gen.protection?

High Impedance differential relay than biased diffl,as the settings keep on increasing
with fault current.

46.Why trfs fire and burst?

Mainly due to tank rupture which enables air entry into the tank for fire initiation ,fire
occur in trfs when it's oil lose it's dielectric strength.

Also,

(i)Low oil level.

(ii)Voltage surges.

(iii)Presence of appreciable quantum of combustible gases viz,
Hydrogen,

Methane,

Ethane,

Methelyne,

Acetylene,

Ageing,
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Insulation failures.

47.1s the earthing of Surge Arrester(SA)
to be combined with system earthing?

Yes,
To have equal relative potential at all points of the facility.It also depends on the
relative distance of SA & system grounding.

48.What is wave of AC Voltage and current waves?

Mono chromatic Transverse Sinusoidal Electro Magnetic (MTSEM)
Wave.

49.State typical X/R ratio for 110 kV & 230 kV equipments?
3.4 & 7.36 respy.

50.What are the factors that decide voltage regulation?
Load & PF,

Resistance & Reactance.

Sent on various dates to others groups,
now to Electrical Literature Park(ELP) on 30th August'18.

CUTMIEOLOWITSL Lilg §GILI LIMJ&S60MD, ChIULASUGLL LG Si(LPSHSLD
6JGILDI6TNN! !

1.What causes an arc flash?

An arc flash happens when an electric current flows through air gap between a line to

earth or between line to line.
Even a 300 mA of arcing current can produce fire.

2.What is the temperature of the arcing?
20,000 deg C and sounds at about 140 dB.

3.What is a typical acceptable unbalance in Voltage?
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About 1% .
Because,even 1% unbalance Voltage itself could cause 6 % unbalance in Current.

4.Where symmetrical components are used?
To study power system analysis in unbalanced conditions.

5.When unbalanced conditions will occur in power system?
Phase to ground and

Phase to Phase faults,

Open conductor and unbalance in impedances.

6.In which
equipments, positive and negative sequence components are equal?
In transformers and lines.

7.Shall Generators produce negative sequence currents?
No,but negative sequence currents can flow in their windings due to system faults.

8.What is the Zero sequence reactance(Xo) of transformers & transmission lines?
Xo of Trfs:0.85*X1

Xo of Lines:3*X1

9.What can we see when CT secondary got open circuit ?
A Big orange Basket Ball with a big bang.

10.Who discovered about God Particles?
Prof.Higgis.

11.What are the main advantages of nuclear fusion(34{6t0)| @emeuure)|) over nuclear
fission(Si6u)| LTleNLIL])?

No radioactive radiation,

No nuclear waste,

No nuclear weapons

in the case of nuclear fusion,

whereas all these evils are in nuclear fission.
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36016V, 2_60L_LILIG)

(fission)&6LLILD,

@ emeuuiLILIg)(fusion) &L LD.

So,most of our reactors are of fission type.

12.What is the creepage distance?
The shortest path between two conductive paths or live to grounded portion.

Eg:Trf bushing live and it's bottom body.
Rod gap arrester is used for protection of trf bushings against lightning and surges.

13.What is tracking in power system ?

A process that produces a partially conductive path due to improper creepage distance
is called tracking which affects discs,

Post Type insulators and trf,CT bushings and lead to flash overs.
14.What are the reasons for tracking?

(i)Humidity.

(ii)Contaminations.

(iii)Corrosive chemicals.

(iv)Location altitude.

15.Why star connections are more common in U/G system?

Since these connections are not more succeptable to ferro resonance.

16.What is skin effect of AC current?

The effect of flowing current in the outer skin of the conductor due to it's own
alternating magnetic field.That's why no skin effect in DC current.

75HLD CHmedlest EGLpLI GUTEGLD;
&IJ6U0TL_ ,&600TL_&L_[fl601 GLOGL
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(CoHMeL)UGHUNCeLCI CLUMEGLD. G| SIT60T 6]& SHI6HuiL_Lg 60T LIM&GCHITeL
alenerne).

17.What is VAR?

The reactive power required to create the magnetic coupling needed to produce the
actual work.

18.To which the active power(kW) is related?

Directly proportional to the torque applied to the rotor shaft either by turbo
turbine,hydro turbine,gas
turbine and wind turbine .

19.To which the reactive power(kVAR) is related?

Generator's excitation,
Capacitor,
EHV Transmission line compensation.

20.How VAR is increased?

If the excitation current of the Generator is increased(over excited),the magnetic
coupling of the rotor with the stator magnetic field got increased and MVAR s raised.

€9 6MIJ 6T&H6MIGrOL_L_IT6OII ,

QRerCrL L fled(BhHa)

TS Ig.6)1 LI SIH&LD QeueMGuimib

(BLOSGLD HTET! HHMHGH HIT60T ,6T1&HEMErVL_LTSHLD6L KGO @)(Ih&H&smILD
6T6OTLI!!).

SI600TL_] 6T&6M6rvL_ LIcvoresonit,ClegestGIL_ L[]

WM& 1611 LI6U6D 2 61 eUMRISH &G LD.

21.Which fault level will be better for time grading for O/C relays and why?
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The phase to phase fault level(86.6 % of three phase
fault level) will be opt for time grading the O/C relays since three phase faults are
rare.No time grading for E/L relays.

SIH& LML SIJ6UuIL_Lg MG 66U Sl GCev& & emen 6L LD
Gy, g Georl

QEHme, GV Y Fa6tT CHILD 19.C6V Y &HEVMLD...LITLL DL [F5HE 618
giilwimer ChISHL Q(HSHSTE).

22.Does the load current of a line have any effect on the fault current?

No,
only the fault impedance from the source to the fault, influence the
fault current and will be inversely proportional to the fault impedance.

~UMELL. SJ6UuTL, ~.LIM6VL
@I 6TerIM G H6m6v SLp QNG S Sl6L Q) (1HSHGLD.

23.Why phase to ground fault current is higher than the three phase fault current ?

The Delta/Star is only the source of Zero sequence current.

As,the fault impedance of 3 phase fault includes the imp.of transmission line and
sub transmission lines,whereas

Zero sequence imp does not and hence

the positive sequence fault imp is higher than the zero sequence imp and hence zero
sequence current(line to ground ) is higher than the 3 phase fault current.

Of course, it also depends upon how far the ground fault occurs.

61& .~.LIMLL LIererdiM @ CleU@& SI(HSH6L 606V

Lerverdled @(BH&TeL HEFFWILD 6T7& ~.LTeLL

SIJEWIL ,(LPLD(LP6m6TT GMISGSEF GHMI STl L HHSLOTS
@ (55 GLD.

24.0ne kWhr is equal to how much kCal and vice versa?
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One kWhr =
859.85 kCal(3412 btu).
Say, 860 kCal.

One kcal =

4.184 kilo joules(4.184 kWatt.Sec)=4.184/3600=
0.0012 kWhr.

25.What is magneto hydro dynamics?

Magneto hydro dynamics employs a magnetic field to drive an ionised field.

A magnetohydrodynamic (MHD) generator works on this principle, which transforms
thermal & kinetic energy into power directly without moving parts.

§JGeurm, Qh&H MHD QRQeTICHL L[] HEILDJerdlLied S LILICHas0)I&5 @ euFmGe0
Gumi el L_g|.

QUL [BHSTEV,

606ULIGT6.060T,

UMl Sy 1NFEEen6TCILIELEVITLD LOEDMIHEH (H S G LD.

26.Why transformer produce humming sound?

Due to magnetostriction property of the ferromagnetic materials.

@Ahs amLDLOIK F6)6WIL Fal @6L6VEITEUTT SS6L 6MHL 6. .L1L 1q.60 QmLDLI
Lwb&l ireor GUTGeumLD!!

27.What is the frequency of humming sound of the transformer?

Twice the power system operating frequency of the transformer i.e., the 50 Hz
transformer produces humming sound at

100 Hz.

28.What does the difference in transformer humming indicate?
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Difference in humming sound indicates the presence of harmonics in the load apart
from load variations.

In addition to the fundamental frequency humming, harmonics are also doubled
creating humming different from 100 Hz.

61651G 6, LOl6oTLOMMMIUN 6T UDLDLOITRI & 62630168 S6U6vTILILISIED
S ULGHLL &6 NGHS SHeetid ClFeISH& Geueur(hLD.
29.What are the main emissions from fossil fuel plants?

The fossil fuel (coal,lignite,gas,oil) thermal plants emit green house gases apart from
sulphurous oxides( which cause acid rain),

nitrogen oxides (NOx), Particulate (&I&6T)
Matter (PM), condensable PM, Mercury (Hg), trace metals and radioactive nucleoids.

30.What is the speed of lightning in OH lines?

1000 feet/micro sec.

SIH 6TV GIT6T,SS (T &H6L LDIEITEIIEL HTHEGSH6L Q6LEMEVGILIGTMITEYILD,
GeoumiL g &lev LhleoTeuTeL LIMLIGHSTEVILD,

6060601 QULHIGUI LOl6BT6UTEL LiLLI6NSH G| LOI6OT &ITS 6uTThIS6meN & Méh S SH6oTm 6ol
31.What are the cleaning agents for electrical equipments?

(i) Carbon Tetra Chloride (CTC)

(ii)Iso Prophynol Alcohol.
(iii) Collonite for bushing cleaning.

Q&g&eo WL (HLd Uwiet U(H$SHGeU LB SHSTHITSH6.&60LIS H6L
2_eUTG|.FMJY LeGuremd GCUTE| LNGaT6Q eI QUMLILILISTOS).

32.What shall be the rating of the CTs of a breaker?

It shall be the continuous rating of the breaker.
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For eg,if the continuous rating of the breaker is 1200 A,
the CT Ratio shall be 1200-800-400/1--1 A.

33.What is the main reason for the conservator tank in a transformer?

(i)To provide space for expansion of trf oil due to heating (CILI6TIT& €15 &S HTU
ai(B, 4, 60018 @5 &G -~-LNJEIIL_aV CHLD LOTHIF).

(ii)To minimise the quantity of oil in contact with air to avoid oxidation and hence
sludging.

Conservator tank capacity may be 5 % of main tank capacity.

So,QU6HNT HIFSLILFLD 17 BITLS6T HT6dT, eU(HLSHMHG NMHS il H&HEGL

Guml eUFevITLD. (QMaMIT).
34.What precautions are must while erecting PTs?

The primary neutral of PTs should be properly earthed

to avoid potential rise with respect to earth under fault conditions and damage the
windings.

Also,it's secondary voltage may contain third harmonics and there will be ratio error.

35.What is meant by positively/ negatively charged one?

When an element / terminal is capable of loosing an electron ,it is said to be positively
charged.

Reversely,if an element / terminal gains an electron,

it is said to be negatively

charged.

Q&THSHSHT LITHFIL 1 61!
GUMRIGIL_LIT QIHSL_1g 61!

BITLD 6T6LGELM(HGLD EUML NV SLILTNGD LOL_ (HLDELEVITLOED |

6T6LELMH HlQVILD LTS Iq.6um @HLCUTLD, 6TEFRAT HaTlJ&HI!(Don't get
offended,just for joke,6uIJeU HEDISEF 606U 2_6001TGeU LOMIGIL GUITLT, 6TELEVITLD
ORI LT 6T(hSHHFHL1q.(H5HS!).
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36. What are thermistors?

Alloys of semi conductors whose resistance vary with temperature rise .
Used in Generators ,TVs,etc for temp monitoring.

37.What are the units in MKS system for power and energy?

P:Joule/Sec.
E:Joules(Watts).

Eg:One unit(kWhr) :3600 kJ.

38.The tungsten filament of 60 W or 100 W bulb,which is thinner?

60 W bulb filament is thinner than that of 100 W bulb.

39.Where is the electric field in a current carrying conductor?

Inside the conductor and parallel to it.

40.Why heat is produced in a conductor when current passing through it?
Due to collision of electron on atom.

41.When the power delivered in a cell is maximum?

When it's load resistance equals to it's internal resistance.

42.What is the direction of flow of current inside & outside the cell?

Inside the cell,
from negative plate to positive plate and

outside the cell,

from positive plate to negative
plate.

2 L U&SLD eUMhIS ,GeuaflliL&sid C&m(HLug LTSI 1q 6.
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S (HLOMIMS yLpaumy @raled QsmeTameniiqdHg CHTUNGD &L 1q.65T LTSI,

43.What is the property of heater coil?

High resistance and high
melting point(Nichrome wire).

44.What is the charge of an electron?

1.6*10 power minus 19 Coulombs.

45.What is the potential of earth?
Zero.

46.What is the electric field inside a charged conductor?
Zero.

47 What is the property of a fuse wire?

High resistance with low
melting point(Alloy of lead & tin wire).

48.How the loads are connected in a house wiring?

Parallel to the Power point
so that the voltage to all the loads is constant.

49.Which are the charge carriers constituting current in metals,liquids,gases and semi
conductors?

Metals:Free electrons.

Liquids:Positive & Negative ions.
Gases:Positive ions & free electrons.
Semi conductors:Holes & free electrons.

QEWIT QpHST, Cammeverv Fal lgavllGarev G
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50.What is the dielectric strength?

The maximum value of potential gradient that can be safely applied against the ends of
a dielectric.

51.What is the dielectric strength of air?
3 kV/mm.
52.What is lightning?
Discharge of electrostatic charges from clouds.

53.How sound occurs in
lightning?

Lightning heats air - expands-lighter air rise up- creates vacuum-neighbouring air
rapidly fill up the vacuum causing heavy sound.
That's why thunder is heard after Lightning.

LOI6BT63T6L (LD &6V el60I6IT6Y,

@lq LNeTaIlen6r6).

Gluevor LMT& &L GuUTGeoedt!

Lhl6oTevTeLMILI QleULLq.60TTeIT!! 62CI LDMTHHSHI6L HemevuTleL @llg MMmIKILIG)!!!
54.What is an electrolyte?

A liquid which allow current through them and also dissociate ions.

Eg:Salt solutions of acids & bases.

Potassium hydroxide,

Sodium Chloride,Nitric Acid, Sulphuric Acid, Sodium Acetate, Chloric acid, etc.

55.Which is the only ligiuid metal conductor?

Mercury.
Used in Bucholtz's relay float switches.
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56.Name the liquids which won't allow passage of current?
Distilled water & vegetable oils.

57.Which device accelerate electrons?

Betatron.

The device with a circular vacuum tube placed in a magnetic field, into which electrons
are injected used to accelerate electrons to high energy.

58.What is hysteresis loss?

The electrical loss occured while an AC current magnetise and demagnetise an iron
core again & again.

59.Which electrical quantity remain unchanged in the transformers?
Frequency.
60.In electromagnetic induction,the induced emf is independent of which parameter?

Winding resistance.

61.What is the base temp for meggering?
20 deg C.

For every 10 deg rise in temp,halve the IR value.

Disconnect the leads after one minute for capacitance discharging.
62.What is Faraday's law of induction?

Induced emf is directly proportional to rate change of magnetic flux.

63.Difference in energy storing by inductor and capacitor?
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Magnetic field Vs
Electrostatic field.

64.Lenz's law gives what?

Direction of induced current.

65.1s there any medium EM waves won't travel?
No,

Electromagnetic waves do not require a medium to travel and these waves can travel
through solids, liquids, gases, and even space, which is a vacuum and has no matter.

eruGLIEN CLPEV (LPLD 6UI(LPIGU|LD 6T6ITLIGITEL &IT6dT 93 LHI6LEOIUL6TT
EMLDEL S EH G SILILITEVIETEN & [flLiesNeOl(hhGI HLOS S 626N HenL SHMG)!!!

66.What are all the
electromagnetic waves?

They are different types of waves on the electromagnetic spectrum:
(iYGamma rays

(ii) X-rays

(iii)Ultraviolet waves. (iv)Even visible light.

67.How electromagnetic waves are constituted?

As the name ifself implies, electromagnetic waves are
a typical combination of both electric fields as well as magnetic fields.

(2L 6ot Nmeurm FC&M& &6 LmSifl!
(LP6OTL| QIFTELEVILD 2 FHMJ6uuILd,of course @UILI QUIT(HHSTHI!).

Figuratively, an EM wave is two waves that are traveling and oscillating
at right angle to each other.

LOI6TTSHMHS S6M6VS6T,

80

——
| —




CKP Notes Vol.2

LO168TLI6L (LPLD, SMHGLI LIV (LPLD 6263TMISHCISHIT60TM)]
90 19 HIfl QFRIGS SIS 62 (Ih & 60D &I,
GMISGSEUTL (B SI6MEVITSLI LILI6UTILILIEnE.

68.What will be the resistance of a 230 V,100 W bulb?

R =V sgare/P=230 Sq/100
=529 Ohms.

69.What are the constituents of Edison alkali cell?

Perforated steel ribbon and nickel plates with potasium hydroxide as electrolyte and an
output of 1.75 V.

Ang SMONGCaTOLMISHES Q&I Hreor GeumeLL GL &,
QevL. g HL QF6LEOMS 2.0 V DTS,

ST Qe

QaUTEL g LNCerLserledn gJiflimemeult QLITMISSHE.

70.What is electrolysis?
The dissociation of a liquid into ions on passing a current is electrolysis.

Apart from break down of nervous system and direct Cardiac arrest ,fatal accidents
occur

due to electrocution,

it also happens due to electrolysis of blood splitting blood into red cells & white cells
causing blood clotting resulting cardiac arrest.

SIHTeUG!,TSHSLD LOlesTETHUGLIL (emmUiled HSLIL,CleeTemner
SI0)&&MTEHL N SSIUL (R 2 Db CUT,TSHS epL L LD SemL UL (H
S UITS CFervLl g &eNELD.

UTTUL&LD umi&sng Gy BHUS WlsT&ML L (HGL!!
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(& ex6voIWIIT, & ST UL, QBT UMetTed), HLS LOerONTE S0 61
LOVEp SILI]).

6J60ILD, LIGTOT S SITT60T, QM LO G LD, LIS X, 4 @ RISL_ &),

gD HMHG CUGLOELEMEL!!

3SIENG CHTLL LD
BHTOU 2 ufly e L LD!

71.What are ideal voltmeters?
Potentiometer and vacuum tube voltmeter.
72.What are primary cells?

Could not be recharged.

Eg:Voltaic cell(I hope first cell,Volt named after him)
Daniel cell,

Lechlanchee cell,

Buncen cell,

Fuel cell.

73.What are secondary cells?

Rechargeable.
Eg:Lead- Acid,
Nickel-Cadmium,
Lithium- Ion.

74.What is Foucault's
current?

Foucault's Current ( eddy current) are circulating current induced within the
conductors in plane perpendicular to the changing magnetic field

in the conductor itself due to Faraday's law of induction.

75.Working principle wise difference between auto transformer and power transformer?
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Self induction Vs Mutual induction.
76.What is the polarity of the secondary winding current in a step up transformer?
Opposite polarity.

77 .What for a transformer
is employed?

To obtain a suitable voltage.

78.0n which factor the magnitude of the potential difference across the secondary of a
transformer is independent?

Resistance of both primary and secondary winding.
79.To which law,Faraday's law of induction is related?

Law of conservation of Energy.
2,&&5CLOT PG 546G @evenev!!
(S EOTLOMINMGSLD HIT6oT!).

80.What is an AC current?

The one which periodically changes it's magnitude and direction with respect to time.

81.How much is the period
(T) of our AC ?

T = 20 millisecond.

82.Define power frequency

(F)?

The number of cycles gone through by AC per second .
F=1/T=1/20ms=50Hz.
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Or, the number of positive peaks achieved by the voltage/current waves in one second
is frequency.

@ CBHMguilev,

GCeaumeLL_GL & 916060 G Heui Geuell (GLomGertm GGITGLOL1q.6
lq.DmEsTerVGIEUTEN 60&MIGrOMILIL 6D 6T6LHL_ G CLOSCI6UTL_19.85 Geredl--MTSEM
Wave) 618860681 HL 606U CHIJLDENM LISHSHLD 2 585H6mG DL SMCHT
315IG6 915601 HHTCleUTI Y GLD.

BLOG| Le] ~LNHQ&TeTd 50 QamiyLen.

83.What is the mean value of the current over a complete cycle?

Zero.

84.What is RMS value?

85.Which value the AC meters indicate?
RMS Value.

86.What happens when a DC voltage applied to a capacitor?
Blocked.

87.What is wattless power.

Since reactive power
transfers no net energy to the load, it is called wattless power.

88.Why the average power consumed in a pure inductor is zero?

The power absorbed to magnetise the inductor in the first quarter cycle is returned
back to the source in the next quarter cycle making the average power as Zero.

89.Which is the best component to limit the current in an AC circuit?
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A choke coil and a resistor can limit the current.But,
the choke coil is better as there is no large power loss except hysteresis and eddy
current losses.
90.What is the inductive reactance of an inductor in a DC circuit?

Zero.
Xl =2Phi f L =0
since f (frequency) is zero.
Electrical Quiz 2(Contd)
91.What is the peak voltage of AC 230 V and peak to peak voltage?
V peak =1.414 x230 =325V
V peak to peak=650 V.
92.What is the average voltage of 220 V AC during positive half cycle?

198 V.

The average or mean value of a a sine wave
(symmetrical alternating quantity) is the average value measured over only one half of
a cycle, since, the average value over one complete cycle is zero regardless of the peak

amplitude.

93.How much power a choke coil consume?
Almost zero.

94.What is a capacitor for a DC current?
A perfect insulator.

95.Magnetism of a substance depends on which factor?
Spinning of electrons.

96.What is the formula for the voltage induced in a generator?
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Emf=(2)(K)(F)(Flux)( N)(10 power minus 8) Volts.
where K =1.05.

=(105)(10 power minus 8) (N)(Flux).
=(N)(Flux)(10 power minus 6) Volts.

97.What is THURY system?
DC system.
98.What are the advantages of DC system?

(i)Unity PF.

(ii)No skin effect.

(iii)Higher effective pressure for the same insulation.That is,for 200 V

AC insulation,about 400 V DC could be applied.

(iv)No dielectric loss.

(v)No inductive or capacitive troubles such as surge and ubnormal voltage rise.
(vi)No charging current.

99.What are the advantages of AC system?

(i)Higher copper efficiency.

(ii)Easy transformation and transmission of required voltage.

(iii)Natural Generation is only AC.

(iv)Greater flexibility and advantageous of synchronous and induction machines.

100.What is fringe effect in transformers?

Flux leakage in mutual induction of transformer winding is the fringe effect pertinent to
magnetic cores with an air gap.

Fringing effect lowers the reluctance of the magnetic path and thus increases
inductance of the winding made on such a gapped magnetic core.

NeDILOI 6016268011 MRIHIEL GEHITL LILEBLD ~LNEMSHOV MG GHILD 1 60T
Q& &600TL[f] 60162630TIq MIHI6L CEFTEUSELEMEV,CSMEhFLDE0SH S && HIT6dT
QEFWIWLD
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(100 G&IMq YImeRsL lg6L 1 CoIMq 6568 MeurmeL LIFeUmuileLemev!40 G 608
961G Hmett LNJ&FemneoiGL!!!, emamGelev???).
31| Gmeo - NlEeh& 61.-.ClLISL .

ckp.

1.In what way star winding advantages than delta winding?

(HIn delta,it must withstand the total line voltage whereas in star winding,a single
winding has to withstand only 58 %(100/1.732) of line voltage.

(ii)In delta winding,third harmonic current will be circulating and heat up the
winding whereas it will not appear in star winding.

2.What is the main reason for transients in AC system?

By switching of inductive or capacitive loads under normal & fault conditions and also
lightning surges.

3.What is the maximum possible voltage rise as switch opens?

E max=Ib(root over L/C)

where Ib:Breaking current.

L & C are network inductance & capacitance.

4.What is carona?

A bluish tufts or streamer appearing around the current carrying conductor with hissing
sound due to ionisation of air

when the potential gradient of a conductor rises and exceeds the dielectric strength of
air.

5.What is an oscillation in a transmission line?

A recurring disturbance due to unbalance of electrostatic and electromagnetic energy
fields.

87

——
| —




CKP Notes Vol.2

LOI60T &ITTHS Hemev 6T6oTLIGCE LOI6TT L6V (LPLD,SMH& LIV (LPLD 6m6mihdH G| &ITest
sT60TEMILD CUITH), 91& 60T FLoHlemev Gl LITSISSLILIRLD & Lphlemeo G LleoT
S6MEVEY 2_6TUTL_TS JHIUTEHMG).

6.What is a surge?

An oscillation of low frequency and
rapidly damped.
Eg:Switching and lightning surge.

FCeusHSlev UHL QL (1pHGI, 2-&&
UL & GeusLulemed SienL_hG,
UL QI 60Tm) HewNbh eN(heusi.

7.What is the important condition in designing a better transmission line?

Shall be non - oscillatory

so that the transient quickly dies out for which the transmission line resistance must be
equal or greater than it's surge impedance(Root over L/C).

If it's resistance is less than it's surge impedance,

then,the line will be electrically oscillatory.

€2(I5 EHV LhleoTLIMem &uilesr GiF&lervL6oTeny, SILILIMen GHUT6T &FijeR

@LLIL soTemerv AL GHsmMeUnd @\ (HhSHTeL, HbhG LOI6ST LITen & UTleL

9 _6UUTL_MGLD,

LOI6TT Si6meL6Y(oscillations) FHEAILD LOMMHE CLITSHTG).6T6aTG6L, 68160 65T
Qr&lervL6oTeNy, 515 60T

&I QUL siTemerv L& FNMI& Fa(hHOMTES ST Q (55 Geuciur(hLD.

8.What is the average value of a sine wave?

The average voltage (or current) of a sine wave, is
the quotient of the area under the waveform with respect to time.
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In other words, the averaging of all the instantaneous values along time axis with time
being one full period, (T) against the root mean square value as in RMS value.

But,since it is zero over one complete cycle, the average or mean value of a sine wave
is the average value measured for half of a cycle.

9.What is the surge impedance of a transmission line?
*Zc=V(L/C)*

EHV 60606071607 6026301 QISUITHL_L_6dTerv FlLIMEL 60T6ruLD(XC),

601606311607 Fiflarv @Q6TITL_ &L _Lg 631 flIMEL 65T6nILD( XI)

LS Q(HHSTEL,SiHg QDL 6160 ,3iHG 606V6oTl6sT CHISL flervig &

2160608] F783 @IDLAL 6161V

*Zc=V/(L/C)*

6T6oTLILI(P'LD.

10.What is the transient frequency (natural frequency) of a transmission line?

The natural frequency is the rate at which a wave vibrates when it is not disturbed by
an outside force and expressed as wn, equal to the speed of vibration divided by it's

wavelength (lambda).

The natural frequency, allows the transient oscillatory phenomena very often.Zn
=7c/2.

Sent on 26th August'18.
Electrical Quiz 3.(Contd)
11.What are the sources of oscillations in the system itself?
EHV Transformers.
They have appreciable electrostatic capacitance between turns and also to ground

which may create high frequency oscillations
in the trfr itself and also produce voltage rise and may puncture the
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insulation.
12.How to minimise lightning disturbances ?

(i)By use of one or two ground wires grounded at frequent intervals in EHV lines
especially at one tower before the entry to SS.

(ii) By installing Surge Arresters across the bus bars at generating station and sub
station entries.

(iii) By operating the EHV lines just below the critical corona voltage so that any
disturbance causes corona
discharge thus dissipating the extra disturbance energy.

13.What are the types of Surge Arresters(SA)?

a.Rod Gap Arrester.

b.Sphere Gap Arrester.

c.Horn Gap Arrester.

d.Multiple-Gap Arrester.

e.Impulse Protective Gap.
f.Electrolytic Arrester.

g.Expulsion Type Lightning Arrester.
h.Valve Type Lightning Arresters.
i.Thyrite Lightning Arrester.

j.Auto valve Arrester.

k.Oxide Film Arrester.

|.Metal Oxide Surge Arresters (Widely used).

14.What are the parameters that determine the size of the conductor?

a.Current carrying capacity.
b.Required voltage regulation.
c.Corona.

d.Permissible energy loss.
e.Mechanical strength.

Last but not the least,

f.Cost.
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15.Why two separate conductors,viz,twin moose or quadra moose are used?
To reduce the inductive drop.

If two separate lines of half of it's cross section against a single line
for a given cross section of conductor ,
with interlink at regular intervals are used,the inductive drop will be lesser.

16.Which materials are used for making insulator?
a.Porcelain.

b.Polimer.

c.Glass.

d.Patenated compounds.

17. What are the reasons for failure of the insulators?

a.Absorbtion of moisture due to porosity.

b.Brittleness due to over firing.

c.Combined electrical and mechanical stress.

d.Cracks due to sudden change in temperature.

e.Mechanical stresses due

to unequal temp coefficients of the Rim cap.

f.The cement hydrates for a long time,increase in volume which stresses the porcelain.

18.What for arcing rings are used in EHV lines?
To protect both the lines and insulators from the power of arc.

19.What are the advantages in neutral grounded system?

a.Except under unusual transient conditions,the line to neutral voltage never exceeds
the line to line voltage .

b.A grounding on one line trips the breaker and warns the operator of trouble.

c.The dynamic arcing to ground has but little tendency to high frequency oscillations.
d.Protection of power system will be more reliable.

e.Communication interference due to electrostatic imbalance will be minimised.

20.What are the disadvantages in neutral grounded system?

a.The line will be inoperative for a single line ground fault.

b.The ground fault current may produce heavy mechanical forces on generator and
transformer windings.
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c.The dynamic arcing to ground may shatter the insulators and even burn off the
conductors.

G6WILD [HITlg. GHM LD BTl SUMMIET LHend BTl LDS&HES Cl&Terev.

SI&60TLIG LI LIMTSHSITEV,

Neutral grounded system is more preferable except in IT industry where sophisticated
equipments are used and uninterrupted supply is the must.

21.What are the electrical stresses which a transformer is subjected to?
Transient surges due to

a.Switching.

b.Breaking down of line insulators.

c.Arcing grounds.

d.Short circuits.

e.Lightning.

22.What are steady state surges?

Due to ground fault of one transmission line.

23.What are the types of construction of transformers?

When windings surround the core, the transformer is core form whereas ,when the
windings are surrounded by the core, the transformer is shell form.

a.Core type:Widely used ,

the primary and secondary windings are wound on the side limbs surrounding outside
the core ring and has two magnetic circuits.

Exposed windings and hence better cooling.

@neni(h CLOSGIETL g & FJGL . HWITeT CHTMTEF SGMM 6M6L6HUII MRl

b.Shell type:
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The primary and secondary windings pass inside the steel magnetic circuit (core) which
forms a shell (GLOGeLM(R)around the windings in the central limb with only one
magnetic circuit.

Widely used in low voltage applications like transformers used in electronic circuits and
power electronic converters etc.

sn6U6wTG Rl GLOGEL ,SIen&EF HMM C&HMI, G HT6T Cl6L 6oL Ll.62(H
CLO&C6TIL 195 FJGL SHIT60T.
24.Which type of winding is used in both core and shell-type transformer?

In core type ,concentric and inter leaved type of windings are used.

In concentric,as both windings are placed on same side,
the flow of currents in windings should be in opposite direction as per Lenz Law.

The low voltage windings are placed near the core,to reduce the insulation withstand
voltage near the core.

In inter leaved type, half of each winding is placed on a limb.

In shell type sand-witched type windings are used to decrease the leakage flux.
Grading of insulation is done as descending order of priority.

25.How is the Back to Back test on transformers conducted?

Back to Back test or

*Sumpner test*

is a factory

test done on two transformers on full load to find out the full load loss and their heat

run ability
without actually loading.
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The LV side of the two transformers are connected in parallel with each other and
connected to variable supply voltage.

The HV side of the two trfs are connected in series so that the voltage across them is
equal and opposite simulating a zero voltage condition and a variable voltage source is
connected .

Now,rated voltage is applied in the LV side with the variac supplying to HV side is set
on zero at this condition both the transformers are working at Open Circuit condition
and wattmeter reading reads the sum of core losses of both Transformers.

Now, gradually the variac setting of the HV
side is increased till the rated HV current
and the wattmeter reads the sum of copper loss of both Trfs.

Also, both Trfs
are checked for heat run test simultaneously without actually loading them.

The transformers are kept in this condition for 48 hours and temp is noted on hourly
basis till it maintains constant temp and should be within the limit.

26.Why is a circular core not preferred in a transformer?

Although circular cross section of core would be compatible with circular windings, it's
highly inconvenient because laminations of different sizes are to be stacked.

In a rectangular cross section core, laminations are of the same size could be easily
arranged.

Moreover mechanical strength of the core falls, when riveting the circular laminations,
which is why rectangular core is universally adopted.

27.What is the cause of saturation in transformers?

Saturation of transformer is mainly based on type of material used in core.

Every material has the limit above which increase in

magnetic field strength (H

in Ampere Turn/m) will not increase the flux density (B in Tesla) in the magnetic
material which can be known from the B-H curve of the particular material.
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RHSHM ,FMIUMLIG60 L (BLD Mot GUTGILD 6T60TM)] CIFTELEV 60)6)UGHS
(LPlg.U|Lb.

SIGETTEL &IT6dT, GammL_L 6016V oL (HLD LI..GU HervL b
E06USEMMTTS6T! D) ) 71q UNC6VT,60601HT &2°Gle6LEVFIUNCEVN M6UEEEF
Q&mTeLEYIMIGEN, LTTLUGUTLD!!

9ICH L&l HmedT,CLO&CTL g & ..1560L VL QJ6T6H6ME 6T61I6L6NT6Y
2 WTHHEITEYILD, 3H& CLOSCI6TL g & CILOL e [lu160l60T ~LTem& ey
QL6 1g. sppeneNMN@ CLO6L S &F&HSITE).

21g| et NeoTaMhSE QFmle] Hlenev ML G6L Y GLD. (L (LD HbLS
SI6DL[hG GLOIT6T [Hlémev!!

LD LDGUTHITEL ML (LPIGUITS ep6TM)!!!

@a () SMHMMHG, QHLIMHES ervle gIHE (WG 0.1,0.6,1.5
GLerveumeurs @\(H&@LD.

Saturation of magnetic core is exceeding their capability and no longer respond linearly
with magnetic flux to increases in primary current.
The secondary therefore no longer follows the primary, basically it holds.

Generally, core saturation depends upon the
Voltage to frequency ratio which should be always maintained constant.

On the other hand ,if voltage is higher than the equipment rated voltage, it will draw
more magnetising current that simply means higher value of H and will cause
saturation.

S1FTCleu6tIr HLo G SL_(HULML (H&HES6T Q6L6VNS 6260TM)).

3156016V, HHTC6U6TIT SSHLOMS Q) (hSHGSLD CUTHI, L CLIT SS6L C1&MELE0
110 kV Lerv GeumeLL_GL6m&Q HTTLOEVTS 606G & CHMI LOI6NTSHTHS &
QFMI6UEML_LITLOCL

LUTj$&I& Clgmernen Geueuor(BLb.
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28.What happens when a transformer is saturated?

Worst the flux control is lost,

current increases, heats up and if allowed to continue, rapidly builds up temperature
making the windings very hot and causing the enamel insulation to fail, shorting out the
transformer and causing major hazards leading to transformer failure.

29. what are active and passive electrical components?

Active Components:

Those components which require external source to their operation is called active
Components.

For Example: Diodes

Transistors, SCR etc.

The Diode will not conduct the current until the supply voltage reach to 0.3(In case of
Germanium) or 0.7V(In case of Silicon) and
SCR require triggering voltage to conduct.

Passive Components:

Those components which do not require any external source for their operation are
called Passive Components.

For Eg: Resistor, Capacitor, Inductor, & transformers.

This element can't supply an average power greater than zero over an infinite time .
Fo eg, inductor stores magnetic field energy

and can deliver that energy, for a finite time interval and decays to zero , that is it
absorbs in first quarter cycle and discharge in the next quarter cycle.

Qeuefl 2_gaNGuwig)Lblerm),AC GeumeL_GL engg -GLIGN LITuialLiemel
QEWMUBSH 6T FTH6sTRIS6T(GFHervLIT, Q6oL SL [, Q&UTHL_L [J---R,L,C)
6T60TEY LD,

St 19.5 2 gaNCGuwim(h L GG ,AC CaumeuL_GCL MG
s1SIJaNemeuTLIMTMHMILIENE,
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QEWMUHSHIHETM FTS6URIGEN (1q JTETH VL IT,6Ter0E 9 1)
616016 LD SIEMLNSSHLILI(HLD.
30.Why one of the secondary terminal of the Instrument transformer's are grounded?
a.The unlike polarity terminal of the CT and neutral of the PT is grounded to avoid
voltages due to capacitive coupling between the CT secondary and the line being

monitored (CT Primary) and also for PT.

b.Instrument transformer's secy ref terminal
grounded as protection against electrostatic voltages or insulation failure.

31.What is the formula for the emf induced in a transformer?

EMF induced in primary winding
E1(rms) = 4.44fN1 ®dm.

Similarly,

EMF induced in secondary winding
E2(rms)=4.44fN2 ®m.

where,

®m = Maximum flux in the core in Wb= (Bm x A),
f:frequency.

N2:Number of windings in the secondary.

32.What are the fundamental principles adopted in trfs?

Primary Power( V1I1) =Secondary Power(V2I12)
V1I1=V2I2.(Neglecting the losses).

V1/v2 = 12/11

Primary Magneto Motive Force(MMF) N1I1=Secondary MMF
(N212).

N1I1=N2I2.

N1/N2 =I2/I1.
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There fore,
V1/V2=N1/N2=12/11=K.

IfN2 > N1,ie. K> 1,
then the transformer is step-up transformer.

IfN2 < N1,i.e.K< 1,
then the transformer is step-down transformer.

LOl6oT LOMMMIUTNEIT & & GI6LULD 6T60T60T?

a.6([HLD L6 (RLD,

GUT@GLD LQI(HLD FLOLOTE @)(H&HSHEBILD.
356y,

ViIlequals V2I2(@ILDLIL &e0M6] TGevr?)

b.(&esTenng &M CLo&GlerTGL M GLoML Ig.6)1 ~GUIMFerv (MMF) Sl606v &)
SN LJsiTery, Q& &H6uIL[fl SO 4 DLNIIT L[J6iTeru & @ &FLOLDTS
(&5 Geuevor(hLD.

SiGmeug),

N1I1 equals N2I2.

ST S16L 62(1hHHM6USH HML_L. FiJ6 FTHICWILDT CFTLEVICUMRIS,
'@ 66T Gev&iLl LILL663T @6V6V, 6263T6063T LIS STHEIMEL6DT 6T60TM)'.

315IC6) SIS BHLOLD LIGNI] Lq JTESTErOLIMILD(HLD. €R60TemMLI LISHSHTSHGLD HLOLD
QTG Ig R 6 VGL 69681l6D.(11/110 kV)

UGG 60TMTE S&@LD BLOLD lq.6'VIg L6068t
SS@\60.(110/11 kV)
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€260T6eMMLI LIGSTSHEETIMT6L iG] LI6UT 6rOL T (BIMDTEHS6UTTED & LILIIJ
6rOLIT], 4, 6uHl6L6m6L! ).

e26016m M @QIEHIIL THGCEUT S16LEV G| LTHWITSGEUT LOMTHMIEITEL i)
SL_GLIT lg JmesTeroLImiyLoN, L GL T SS @60 @(HLILGI.

L GLIT g JTesTeroLIMLOf @ HLLSTEL SIT6dT &l L GL T SS.
BLOLD ), @pRIS SMesilimIg) Ll6dT HlemevwiLd 6T6aTM)| 6T(LHS
606US & (HLILIMTTS6T!!

6T60T60TGOUT 3G SSEEL L (BLD oL &HGerm Gevevmned, HTGesr QUIhISM

LOM&IF!!

Wheat Stone(&6iu1(h L1llq.6 & 61601 QL) Bridgesy, CHTSIEMHLD &6 LIT6VLD
61601 QLOMLY QUIUITS S LTSI

Cms QeLEMELMIS!!

Bmest, Ul 948 Q(BHS CLTS| HLOD YL & CFTL SFTSIUTEL LTSS
QBMH& GuTuilGL 6or!

C8.

L6 1q.[TesTeroLMmyLOf L1 U u16d @\60TL &a96dT Silq LiLienL_ue|d, oL GLm
lg JITesTErVLIMITLOI G1&6V. L]
@\60TL_Fa60T Silq LILIEML UNGYILD Ceumen QFWISME).

L GL_IT 6T6OTMITEL, H601HGHH HTGE 6160TM)] STHSLD. (L CLIT FR V96T
6T60TM) CIFTELEUHGLEMCVLLIM?

315 GUmev).

SFIRIGI6L 601626T0TIq R g [JTEITEN VLML, HCHITL [HesTemLD, GLOMIT 6T&6OTTLOIS,
62CIJ 601626001l Rl 6T6OTLIGHT6V!

99

——
| —




CKP Notes Vol.2

SIGCHTL 19 QL 1ggmssTeroumyGLasst CradGuwim @ren(hé@ GLoeL
E06USHS (LPLGUITS)] 6T6OTLIS| &IT60T.

@G 56001620601 (MMF balancing) 62GIJ 696.630TLq. MIGIEL LIGUIT LOMMHMLD
QEu|LD CUITGI, SISTEUGI, (LA(LH sM6U6TITg RIKIEL QEHTHGSGI LIS
6016260011 RIFI6L 6T(H&HGLDCUTG| ST6oT LOGTISHTHS F&H5)
gLohlemeouTedl(hH@GLD,

@\6L6vETEITIT MMF balance GIFULIGUS| HEIQL_LD. G 6UTTEL HIT6dT L GL_IT
Lhissrommmluilest CoaGUIT,2 96L&l LITEHUITSHS ST6T @) (1H&HS (LPlg W|LD.

33.What are Instrument Transformers?

Instrument Transformers are used in AC system for

measurement of electrical quantities,

i.e. voltage, current, power, energy, power factor, frequency through the measuring
instruments designed for 5A ,1 Aand 110 V.

Also used with protective relays for protection of power system.

Basic function of Instrument transformers is to step down the AC power system high
voltage and current as it is impossible to design the meters and relays for measuring
such high level voltage and current.

Current Transformer (C.T.):

Used to step down the current of the power system to a lower level to make it feasible
in the measurable and monitoring range of 1 A or 5 A for various meters & protective
relays ,viz,directional,
distance relays,transformer protection relays,etc.

Potential Transformer (P.T.): Used to step down the voltage of power system
,viz,11,22,33,110,230 kV

to a lower level of 110 V to make it feasible to be measured by small rating of
voltmeter ,energy meter,etc and protective relays as required.
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& (He&eledt Whlear LomMM(Instrument Transformer) LG & LUMFLGCUTLD. 9SS
Slenelev LOetTEMT&HemgGWIm, CoumeLLGL smRCWIT SieliLgm@ LBL L ifled
Nl Lmed L[] 6Tflh% eNGLD, L Ld (LPIGUITSHI. SHG6oTTeD, L L[]
MSITEHLD ET6USHS HUDMMS GHMMEHIS CHT(HLILIGILD 60 I60T
GeumeLL_CL 960 (Hh ! & ([HeNSemenLl LNifl& &l 606U5H G5 STLLGIELD,

& (H e &erM6or WhleaTLommMMIG a6t (Lp&EHWILnmest Geuenev.

(W H6VI6V, QUM L 60TeU16L Ig [resTeroUmILON(PT) LMl LMyLUGUITLD.
Geauemev QFIL|LD Q&TETend Silq LiLIemLUTEYILD, lq 6M& 6T, SeMLOLIL]
QUen&UTIILD, PT, DT, Power Transformer 61606VITLD ¢2GIy LOMSIIF &Teor!
WemrmGL

GLohens, simialed, eflgenr GUTe!!

PTuN6or LIFL_ 63T GeumeLL gy LDLINUIIfl6L!
DT@\601 QBUTHL_1g KVA @ev!!

LI6VIT Lq [FT6sTeroLIMTLOIflest Q&UTELlg MVAGIEL @)(h&@GLD!!

SI6)6U6NTEY &IT6TT QIS SHIITELD.

MNenyoifl GeurebL_GL &, 11,22,33,110,230kV 6T63TM) 6TLILIGUTN(HHSTEYILD,
Q&L [fl GeumeLL_GL & oL (BLD 110 CeumeLL L T&G &T6dT @(1HSHGLD.
PT,NemLolfl CeumeLL_CL 6006 Gmm G GCeumedL L L[], sTeoryed) WL L[],
lgervL_6aTerV flGev, ML [FFa6sTe0L fGev GCUTETMeUMMIM@ FLIEMeT GI&UIU|LD.
fervL b GeumeLLGL 2,110 kVé@LI GCLoeL @\ (HH&TeV,

CVT&3(Capacitor Voltage Transformer) LILLIGSTLI(H & &I6UMTT&e6TT.

SIJEHUTL_ g [JTESTErOLITILO6MT QUITMISS6U6m[ LN6MILOIf &6vorL
200,400,800,1200 &y DLNWITTE&HELD, Q& &6uTL [l ST 62(h Y DLNLITTEHELD
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AmESGLD. WL LM LuwleTumL_lgmM@ (HT Service) LOL_(HLD Q& &6dTLIf] 5
S INWITTS Q\(HSGSLD.

LCIT&L 10601 fllq. &Hlermerv 5P20 6T68TMITEL, 5 6T60TLIG) class of accuracy,
SIFMEUG|, 2 UL TEUNS, 5% LTlemLp 6T6Tm)] 6T(HHHS Q&mernen Geuevnn(hLD.

P 6T60TLIG)| LIQT&HL_1260T 6160S 6T6OTLIENG LD 20 6T60TLIS| HEHGSUWITE
eOILOILCL 610601 .CLIGL_[J(ALF). SIST6UG| 20 LOL MG LN6MIJLOIf SHF6IuIL- 66mIy
Slhg Higuler semaily HeLOWILTS Q([HSHGLD 6T6ITLIMNGHS GNSHGLD.

S 60TT6V, LGN, QL GLIT 1q.JmeTeroLIMILOI Ig...LifeTaguled fGeuw|&o
LwleaTL(h S GILD CTHSET 6rubiLaQeL Sleamerv CTH&6MTS @\(H58 Gl (hLD.
Sleummlest knee point voltage (V k) SIH&LOMS @\(1HSHGSLD.

34.What is the main difference between CT and PT?

C.T. is having very few turns or bar primary. Primary is connected in series with the
power circuit and hence called as series transformer.

The metering & protection
secondary , having large no. of turns and connected directly to an ammeter,energy
meter,etc and protective relays respectively.

As the ammeter is having very small resistance and could not balance with the ampere
turns of the primary as the primary load current is independent and secondary current
is only the replica of the load current, the CT

secondary must be either in circuit or shorted.

One terminal of CT
secondary is grounded to avoid heavy voltage on secondary with respect to earth in
view of safety of devices and personnel.

P.T. Primary have large no. of turns and connected across the line and ground ,
parallel with the supply.
P.T. Secondary,
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having few turns and connected directly to voltmeter,energy meter and relays as
required.

As the voltmeter is having high resistance , the P.T.secondary operates almost in open
circuited condition.

The neutral terminal of the P.T. secondary is grounded to maintain the secondary
voltage with respect to earth for the safety of operators.

CTHGLD,PT&H@GLD 6160160 G EITFLD?

CT, sUemenu]L 60T &Filerv QemeuurLilNevild, PT &LIe06mS@E GLIjevel

@ enemuTLNeVILD @\6m6muTS LI LIL g (15 &G LD..

CT@6L LNemiyLIf] L 63T LN&S Gemmhe SieneNayild, Q& &6worLjluiled
SIFSLILIIG UITET LIJ63T&HEHLD Q\(H &S LD.

PT @60 @6men oiLiLigGul 2 6LL_MeUMS LML (hSHGLD. .

PT Q&&6su1L_fluNeL 1Tl 6rv QEHSHGLD, 6pLILIGT QFUILIEVMLD. Q) 6TTeL, CT
@601 Q& &6OILflUTN6L FIGL. Q6n6mISH &L LILLq (588 CousinBLd SieL6vs)
QML 160 @\(1H58 Geuenl(hLD, LUMGISTLIL| STJ6U0IMNIS @1 &H5HTS.

@&l ey601 QLI 6T6OTM) & (HSHLOMSHL LTFLIGLITLD.

CT @61 Q& &L ]l 6m&(h Ceom(h&@ FLOLBHSHCLD 6LEVITLDED I 63T
Nemyoflufed, GCeomL setorl GUMULS Q&meuong.(HLILGT6D,CT

Q& &6oTL_[flemLl 6pLiLI6H ListuteueTl6oteL, LNemLoIfl CLo&Glesrl_GLm GLomLlg 6
~GUMTen&(MMF), 618758 Q& &H630TL[f] 6m6U680TIq. HIKI6L C&emeuLlmenT

Q& &6 Ifl MMF @Q\(5&5MG). 6T601G6Y, LN6mILOIfl MMF, CT @661 C&MIfleL

SIS\ &1L WM CLOSCI6TLL.& ~LIeN&end 2 Gl TS, i, CT

Qe seauL flulleL SiH& EMFER GMeturg L (), &(H6&En5H@ELD,

LD6ON &[S EBHGLD, 67601 CTHGECLD OSLIGCILI(HLD SLIGHMS 2 6Bl THEQIN(HLD.
sTeuTGed Gmedt, TLICUITGIGLD, 6p60Tm) CT ,&(HONSCATT(H @)606001IH &) (Ih & &HEWILD
Sl6LEVG| QML G 60 Q\(HSSHEWILD.

35.What is the general and prior requirement of transformers?
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a.Longer life and higher operating efficiency.
b.Very rugged and shall be capable of withstanding a great deal of abuse.

LOlesTLOMMM) 6T63TMOI6LEMEV,

sTGIeUMTUNEMILD,

LO6OTGITSH6IT 2 L LIL

6TEUEUETEY Sl FFMEVILD HITRIGMITEOT 6T6OTLIG &HIT6OT i6m6aT6UIF 60T
S1STUTTILTS Q(HSEME. Q&I HLSEHM STHIWILOT??

SL,60TT6L, Q)& ement ,@Q\&6vTeL, QhG elenevuileL @& HETTE 2 MLN&HGLD
STl (Pl9.6] QAFILG)

*GUMMRISTLD6L *

EUMRISIETTITEL

3G 2 MPHGSLD.

@6Lm60CUIEL,2_GHTUTH ST6LSHHMGMCETGCUI L 6VMEITNG.& SHL_60160
SIS CUT(B6uS] LTSI HT6TT HEMLOLILD.

Panic based decision,
Pressure based procurement
yields only regular failure of equipments and even man power.

US| eHUMISE STHSM &M TG HenL S@GLD!!
So,the one and only requirement for procurement is
*integrity*

*GIBITEmLD*

*Transparency*

*QleueNLILIemL & &63T6mLO*
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aNlemeveniLt Geueilullew QFTLEVS Fol MHIETTET) HEFIGILDETITL Lq.6D
B\ (156G 60T68)| 6JLOMGHME6L6mM6V!([J.CLI6D LOTH])

36.What is the main cause for most transformer failures apart from worst procurement?

Lack of attention on periodic inspection of transformers and
*testing of oil*

37.Which furnishes one half of the insulation strength of the transformers?

Transformer oil,1.5.335,

LOl6sTLOMMMI&& Better half
(pLemLoLl GumeuGeu).
@606V CILIGITMITEL Bitter half(SiFleLD HLDeMLOLI GLTeGe!).

38.What is the Break Down Voltage (BDV) of Transformer oil?

The oil must withstand not less than 40 kV with a gap of 2.5 mm between 5/8th inch
brass sphere.

39.What is the best method for dehydrating the transformer oil?

By pumping and passing the oil through the filter press( several thickness of blotting
paper) in a vacuum chamber ,that is oil filtering machine.

40.In which quantity,
the short circuit of turns or layers in an electrical equipment reflect?

In decrease of winding resistance.
41.What is the general principle of operation of Voltage Regulators?
By changing the mutual inductance between the primary and secondary winding of the

transformer either through mechanical means or
by changing their
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turns ratio slightly through cutting in or out of certain turns ,mostly in HV winding.

GOIUNLL GoumeLL_GL 6083 Si6ML_LLI 61| STJCUIILDTS

A®EHEHCHM(LFeroLy D6 SMH&& SHETIL 6L LOMMILD & (6T &FOM)
&S Lh), oeumenm LOMMHMIESTTEL, LOMM Cevetonig i) omm e (HL
CuTHMSG).

siDleuemnFLI LN(HMSHeTTeL Q&THLLG| BleoTm eN(HLD.

42.What will be the primary and secondary current of a transformer?

a.Seconday current of a transformer is only the actual load current.

b.The primary current will be the sum of the magnetising currents of both windings and
the current which counter balances the demagnetising effect of the secondary load
current.

43.What are the ACSR conductors used for 11 & 22 kV and LT conductors?

ACSR,7/4.09 mm for HT.

ACSR,7/3.35 mm for HT.

ACSR,7/2.29 mm for LT lines.

44.What is the maximum length allowable for HT distribution and LT lines?
10 kM for HT lines subject to regulation limit of +/-6%

3 kM for LT lines subject to regulation limit of +/- 6%

45. What is a three phase circuit?

A combination of three circuits energised by alternating electro motive forces which
differ in phase by one third of a cycle ,i.e, 120 degree for transfer of optimum power.

46.Why is three phase preferred and not other numbers?
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Basically any number of phases are possible but in case of "even" number phases like
2, 4, 6...., will have have equal angle in them (180,90,60 deg ....)

and as such a pair of phases in such system will always be in opposite direction to each
other resulting higher neutral current.

Whereas, in a 3 phase power system, none of the phases are in phase opposition
resulting very small neutral current.

Also, 5,7,9... odd ones are possible , but uneconomical due to number of
conductors(6,8,10 nos.) and hence the material involved will be higher.
Hence,the optimum required phases is only three.

Also,the 120 degree offset of the three waveforms that provides a smoother continuous
transfer of power without any time difference and hence only with a little bit voltage

ripple.

Also, 3 phases provide power throughout the cycle (i.e. there is no point of time when
there would not be voltage difference between phases to provide power.

€(Ih Lm0l GIL_&6vN 5 &Hl6L
QGLOUGHSGLD GCUTE),6(h Lomeuuelsst CaHL_L Gaerall Q&)

@Gy CHIgSled,

(b 361 L HGCL Couemev GFILIISMHGLI LHleons cLpeiiml GCUJ QFISHTEL
BLOS@G LILI6HT SSSLD HTGevr? 6T60TmLD,

Trinity principle,

Sl gooLb,

WEPTSSHEN,

ST, &560T,L1&&S 246 61631 6T6LEVMEUMEDMUILD CI&FTeLED
eUGUMMIGeoTedT.!!

ArLenLLuenL Guerv @ BHSTeV,6TUCLTHID THOQTHIT SHlemaguilev
@geni(® G 6meVU|GILETLISHITED,
B gev &newrl. @neuni(h LOL RISTEH NG LD.

107

——
| —




CKP Notes Vol.2

6160TG6) 6@MEMMLILIEML_ULITS,3,5,7.... 6T60TM) HIT6aT @) (1H&HS Cerevur(hLb.
@ &lev &meot, 6THGTET CLervG6T @155 6UMLILILNEL6m6V.

5 31606V G| 7 GLIGN MEUGHFHITEL 6 JIELEL )
8 &L &L_[J CHemaULIL(HLD; SIH&F QFe0aIM@GLD; Sih&6T6) LILIDILD

QH&TE).
61601G Y HIT6tT, DB ELD 2_&H& S T6vT, F1&SH6UTLDITE CLAGTTM)] (L 6M6TT
(RY,B Gu&erv)hieoremyLd Liwlert L& LG EHMSGI.

47.What are the values of Form factor,Crest factor of sine waves?

Form factor:
It is the ratio of the root mean square (RMS) value to the average value of an
alternating quantity (current or voltage) and is equal to 1.11.

Crest or Peak Factor:
It is the ratio of maximum value to the R.M.S value of an alternating quantity and is
equal to 1.414(root 2).

48.Define Load Factor,
Diversity Factor and
Plant Load Factor.

a.Load Factor/
Demand factor/ Max.Utilization factor (LDI63T LIEYp SITIJ6udN):

The ratio of the maximum coincident demand or load of a system, or part of a system,
to the total connected load of the system is load or demand factor and usually less than
one.

Depends upon the nature of load,viz,domestic,

commercial,industry,

hospitals,educational institutions,etc.

LO6oT S)(15L1g.65T GLITGI, H(HLLLL L S0 GHenen &eauvi(h LTlg 58 Qib&
GeorL_,6mLQleuF&L g SMyeutN&Geareveumd CHemeauLiLi(hLD.

108

——
| —




CKP Notes Vol.2

Lower the load factor, less
the system capacity required to serve the connected load.

b.Diversity Factor(LNflUBLD &Iyeven):

DF is defined as the ratio of the sum of the maximum demands of the various part of a
system to the coincident maximum demand of the whole system. The maximum
demands of the individual consumers of a group do not occur simultaneously.

i.e),DF:Max demand of the subdivision system/
Max demand of the whole system.
Shall be more than 1.00.

c.Plant Load Factor (LOI63T [Blémevi Li@rm STjeunt):

It is a measure of the output of a power plant
compared to
the actual output to that of it can maximum generate.

PLF:Actual energy generated /Maximum possible energy that can be generated.

2_6ooTemLOUTIeL 2 MUGHITETSHMHGLD

SIFGLILE 2 MLIG S LIGTT6wT (LPlgeUHMHGLD 2 6marm eI&HCLD Hlemevul
LOI6BTLIEY, SMIT6udN (L6T6VS6T.LI).

BLO&)| ,LOl6or Hlemevulmiserleot,

NeT6L6T. 183 LIS QBT (&G HIT6tT &6vilIM] LOGTIFTISH6mE UMHRIES

O 5IM6vvTLG (IF SEGMITLD,

GCeL&S (LI ITHHNES GGG eugdeniLl HL 1q 8816 Qsmesm(h(mi)!!.

49.What is the electrical tension?

Electro Motive Force or
Potential Difference is referred as electrical tension.

109

——
| —




CKP Notes Vol.2

6T6LSL_[168560 CIL_6Tt161260T FFIUITS, QG TL[JHSI G)6L6MIEV 6T, [HLOG S S & IT60T
QL 630162967 !

50.What do you mean by phase difference?

The time difference of any two electrical quantities of the same frequency at any instant
is the phase difference between the two .
First quantity to reach the maximum value is said to be in lead with it's lagging

quantity.
51.What is the conventional direction of any vector diagram?
Counter clockwise.

52.How many vector groups in transformer windings connection and based on which
parameter?

Three groups based on angular displacement between the primary and secondary
windings with Zero or

30 or

180 degree.

53.Define Peak Value, Average Value and RMS Value of a sine wave?
Peak/Crest/ Max Value:

The maximum value attained by an alternating quantity during one cycle is called its
Peak value

at 90 degrees.

Em ,Im:1.414 Erms,

1.414 Irms.

Average Value:The average or mean value of a a sine wave

(symmetrical alternating quantity) is the average value measured over only one half of
a cycle, since, the average value over one complete cycle is zero regardless of the peak
amplitude.

The average value of a sine wave of voltage or current is 0.637 times the peak value,
(Vm or Im).
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i.e,(2/3.14)Vm.
The average voltage value of 230 V (rms) is 207 volts.

60 & 60T Geuaeor ,GLo6L LTS CHIJLOMMUITELD,

SLp LTS 615 emMUITSHELD @ (HLILGTED , 18601 FFTEF DS
LLEAWIDTS (&G LD.6Te01Ce, FTmEfl DSIIQLITLIS|, 6 660U ITl6oT
SIemLGI GOIUN(G IS QILNSSLD,

SIFMEUG),6MF 60T SeMELUI6T HFGLIL & LOSHILILN6D 0.63760T LOLRIGTS
A(H&GLD.

RMS Value:It is square root of the average of instantaneous voltage or current values of

the AC.
Irms =0.707(Imax).

54.What is the rating of Surge Arrester?
Voltage (of course,phase to neutral) of the circuit on which it is to be used.

55.What is the continuous current rating of the fuse wires?
110 % of their rated current

and they will blow of at about 166 % of their rated current.

56.What is meant by incandescent?
It means temperature radiation.

57.What may be the cold resitance of a 60 W incandescent bulb?
16 .5 ohms.

58.What is the formula for heavy water and where it is used?
D30.
Heavy water is used as moderator in nuclear reactor.

59.What is the speed of hydro turbines?
Generally,about 330 rpm,
Vertical Kaplan.

111

——
| —




CKP Notes Vol.2

60.What is the speed of thermal turbines?
3000 rpm,
Francis turbines.

61.Why the positive terminals of station battery is more corroded than it's negative
terminal?

To have corrosion, there has to be a current flow in one direction that remove electrons
from material (which corrodes away) and deposits the electrons on a different
material.That is why, the positive terminals are more corroded and hence negative is
permanently connected to one end of the trip coils and positive is always extended as +
Return through any actuating relay.

gleneuorLhleot Hlemevut Qevl &L GuL_ L fl&Heeot LTEL1q.611 ClL[JLOI6IT6L 6T
L (R SiHsLd USHEH®LLmGL LTSS (h&SH60MLD.

UMMM &S SHLD Q&G CILILCrmedlid Cg360601 GlevaUELITS

SL o), CL[JLlereL&Hemen IS 6nLL_GleoTerv FHlLMTS &l euhGHmev, GLL- L [f]
GeumsLL_GL & 1q.L1Umed, 1NCHS ST IqflL1 94, HMD6L CLTEUMSH S HaTIJSHEHE0IMLD.

62.What are the options for Earth Fault connections?

a.Holmogren connection(Residual current),widely used.

b.Toroid CT connection(combining of all 3 phases).More sensitive,even 1 % of E/F
setting could be achieved.

63.Define Restricted Earth Fault Prorection.

a.Zone type ,differential protection.

b.Used on generators and transformers.

c.Very fast for internal earth faults.

d.Sometimes used as voltage operated if used as High Impedance differential
protection.

64.What is the back emf?
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The voltage induced in an inductive machine due to the flow of current through it is
called as back emf because of it's polarity opposite to the applied voltage.

65.What will happen to an induction motor with it's rotor blocked condition?
It's coil will burn.

If the motor freely rotates ,the back emf will counter acts the applied voltage
preventing higher current in the stator's coil which burn the same.

66.When Zero sequence current flow?
Only during ground fault.

As they are all in phase with each other and have no sequence at all , occurs only
during ground fault and the magnitude is 31Ir0.

eUIflen FuTNeLEVIT SIiF6vorL_!!

(B S Q(BHSHSHTG)!

6J6012?

SLL Geumium(h @evenev!

&L0 hlemeouTlev Q\(H&@GLD.

Blev @emevotLiL] LiLPEEL L (HGLD 2 680TL_MGLD.

67.Why a delta teritiary winding is employed in a star/star auto transformer?

a. Act as a Zero sequence filter so that ground fault current will not pass on to the
source.

b.Reduces the unbalancing in the primary windings during any unbalance in load.

c.Redistributes the flow of fault current and limits
L - G fault current.
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d.The circulating current in the delta winding balances the zero sequence component
of unbalance load preventing zero sequence flux and also in the transformer core and
also reduces the zero sequence impedance of transformer.

68.What will be the capacity of the teritiary winding?

The Delta tertiary is customarily sized at 1/3 of the main winding rating

(33.3 MVA in a 100 MVA Auto transformer)

to handle a completely unbalanced secondary zero-sequence current and to allow the
odd harmonics to circulate.

69.Upto which voltage level Vacuum breakers are used?Why?

Upto distribution class,i.e.

33 kV level Vacuum breakers are used as it is very difficult to create vacuum and
maintain beyond certain capacity.

For transmission class, SF6 breakers are used.

70.How to test the vacuum interrupter bottles?

By applying an ac voltage of 2 times V rated + 1 kV in between the top and bottom of
the interrupter bottles.

Anabond can be applied in the flange joints of the interrupter housing to prevent
moisture inside the housing.The concerned colour enamel paint may also be applied on
the flange joints.

71.What is thumb rule for transformer inrush current?

About 10 to 12 times the rated current of the transformers.

72.What type of CTs are used for E/F relays?
Any protection class CTs except PX Class( used for differential relays) are used.
Also,Core balance/Zero sequence/Ring type CTs could be used.

We normally use 5P20 CTs which are used for O/C relays.

73.What is Knee Point voltage of CT?

114

——
| —




CKP Notes Vol.2

The Knee Point Voltage of a Current Transformer is defined as the voltage at which 10
% increase in voltage of CT secondary results in 50 % increase in secondary current
(Saturation voltage).

For a CT of 5P20,

30 VA Burden,1A CT,

the Knee Point Voltage(VK)

will be 30 x 20 =600 V.

Therefore Knee Point voltage of Protection Class CT must be more than the voltage
drop across the burden to maintain CT core in its linear zone.

For PX Class CTs,the
Vk will be still higher.

Linear characteristic, & Meug| &liq. &65T CHIfluleL LsGTLNeO (hh&I (LPMHMIeYILD
aNlev &), QeumiLd 10 FHOTHLD CoumeLL & 2 WIj5SermGev, N FesurLmLd
GMMNEI SI6HOTL_1g 6D 50 FHEIHLD HHSLOTHMGCGEITMITED,

SIS GeumeLL_ & medT, b &lig Uuiewr cLpL_ (B Lierme
GeumevL_ B (amMlaum, Knee point voltage Himeor!) 6TeoTLILI(BLD.

74.What is the Accuracy Limit Factor(ALF) of a CT?

ALF is the maximum value of primary current, beyond which protection core of of a CT
starts saturated. The value of rated accuracy limit primary current is always many times
more than the value of instrument limit primary current.

&liq U963 LNMILOIFIS SHIJ6UUTL_Lq. 60T 6155601601 LOL_RII6L ,HHG &g & 60T
glLe0lISmS QLOHSI,HUDTETS

S 6oL LNTHILIEONS I, S5 DIl 60T Qe 6ursSLILL (herTen G eit
FHlwLmsE QFuweouL @uieomoed Gumiie(hLb.

HI6LEVILI 6TELEMEVS SMIT6UITI(ALF), Sih& LIerverdledr .-.LIMeLL GleveusmevailL
SIF&LOMS

2_eiTen Slig &Hemend Himeor HTLOMeuN& S Gevevor(hLD.

SILILIG. & &TesT (h &G LD.
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S1FHemerT, 2 MIF CIFILG| QSTETEIS| HELEVE).

75.why ALF must be specified for a CT?

Actually CT transforms the fault current of the electrical power system for operation of
the protection relays connected to the secondary of that CT.

But, if the core of the CT becomes saturated at lower value of primary current (as in
the case of metering CT) the system fault current will not reflect properly to the
secondary

resulting, inoperative of the relays.

Hence, the rated ALF should not be so less, so that the relays will not operate and
also must not be so high that it can damage the relays.

So, ALF should not have lower value (< 5) and at the same time not as high as 50.
The standard values of ALF as per IS-2705 are 5, 10, 15, 20 and 30.
Our CTs are mostly 5P20.

ALF 58@& @6mmeumuil(BhSHmev &g

L& eflsngalley QFmelamLbgl, LD LhlergnysSler saremeu,SiLiLigGul
Ny&uedss QuisommGumit,flGeo @Wwims (iguwimom CUT@LD.

SIGH FLOWILD, N8 HH&LOME Q(HHSTEVID(EUMUILIL] §6Lsmev),HlGev

T GIONL JGHIUTGSLD.

éTe01G6,ALF,5,10,15,20,30 6T60T0)ILD SiemeleL, LWeTLI(h&SLILIHLD Liervendlest
L&l Siememel el FsD QHEGLDUG LUTTHSIS Csmerer Gealsuor(BLb.
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