2.5. Evaluation Process and Reforms Metric
(2.5.2)
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2.5.2 - Mechanism to deal with internal examination
related grievances is transparent, time- bound and
efficient

. Every gnievance at Institution level is addressed instantly
by the concerned authorities, Students express their
grievances related to the internal assessment examination
process to the HoD or during the class committee which is
convened at regular intervals. The HoD/Principal takes
appropriate actions to solve the grievances of the students
as early as possible.

. Internal assessment question paper is checked by the
concerned faculty on the day of examination and if any
discrepancies are found, they are rectified and
communicated to the students immediately. During
internal examinations, visits to examination halls are made
by the examination cell coordinator and by internal squad
members to monitor the students during the examinations

The end semester examinations are conducted according 1o
the rules and regulations of the INTUK University. The
grievances if any, related to the end semester examinations
are reported by the Principal to the controller of
examinations of the INTUK University. The grievances of
the students related to the evaluation in the end semester
examination are addressed by applying for revaluation. If
the student is not satisfied with the revaluation results
published by the INTUK University, he/she can apply for
review/challenge cvaluation by paying the prescribed fees.
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ANS KEY:

| . Explain the three phase short circuit currents on unloaded synchronous
generator with neat diagrams”?

GEFIMITION: 20, DIAGRAN 20, DERIVATION: 3R

A, Bhort Circuit of a Svnchronous Machineg on Mo Lowd:

Short Circult of a synchronous Machine on No Load — Under steady state short circult
conditions, the armature reaction of a synchranous ganerator produces a demagnetizing
flux. In terms of a circult this effect is modelled as a reactance X, in series with the induced
emf. This reactance when combined with the leakage reactance ¥, of the machine is called
synchronous reactance X, (direct axis synchronous reactance in the case of safient pole
machines). Armature resistance being small can be neglected. The steady state short
circurt medel of a Synchronous Machine on Mo Load is shown in Fig. .33 on per phase
bass.
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Consider now the sudden short circuit (three-phase) of a synchronous generator initially
apera ng under open circuit conditions, The machine undergoes a transient in all the three
phaze finally ending up in steady state conditions described above.

The circuil breaker must, of course, intermupt the current much before steady conditions
are reached. Immediately upon short circuit, the DC off-set currents appear in all the three
phases, each with a different magnitede since the point on the voltage wave at which
short circuit oocurs is different for each phase, These DC off-set currents are accounted for
separately on an empirical basis and, therefore, for short circuit studies, we need to
concentrate our attention on symmetrical (sinusoidal) shost circuit current only.

Immiediately in the event of a short circult, the sym metrical short cifcuit current is limited
anly by the leakage reactance of the machine. Since the air gap flux cannat change
instantaneowsly {theorem of constant flux linkages), to counter the demagnetization of the
armature short circuit current, currents appear In the field winding as well as in the
damper winding in 2 direction to help the main fiux. These currents decay in accordance
with the winding me constants.

Thea me constant of the damper winding which has low leakage inductance is much less
than that of the field winding, which haz high leakage inductance. Thus, during the initial
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part of the short circuit, the damper and field windings have transfarmer currents induced
in them sa that in the circuit

model their reactances—¥, of field winding and X, of damper winding—appear in parallel with
X, as shownin Fig. 9.3b, As the damper winding currents are first to die out, X, effectively
becomes open circuited and at a later stage X. becomes open circuited. The machine reactance
thus changes from the parallel combination of X,, %, and X,. during the initial periad of the
short cirguit to X, and X, in parallel (Flg. 9.3¢) in the middbe period of the short circuit, and
finally ta X, In steady state [Fig. 9.3a). The reactance presented By the machineg in the initial
period of the shart circuit, e

|
X =X}
L e ) iy

Is called the sub ransient reactance of the machine. While the reactance effective after the
damper winding currents have died out, l.e.

X=X + (X, 1 X) (9.6)

Is called the transient reactance of the machine. Of course, the reactance under steady
conditions is the synchronous reactance of the machine. Obviousky X7<X".<X, The machine
thus offers a time varying reactance which changes fram X", to X', and finally to X,
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If we examine the asclllogram of the short circuit current of a Synchronous Machine on No
Load a er the DC off-set currents have been removed from it, we will find the current wave
shape as given in Fig. 9.4a. The envelope of the current wave shape is plotted in Fig. 9.4b, The
short circuit current can be divided into three perieds—initial sub transient period when the
current is large as the machine offers sub transient reactance, the middle transient period
where the machine offers transient reactance, and finally the steady state period when the
machine offers synchrenous reactance.

If the transient envelope is extrapolated hackwards in me, the difference batween the
transient and sub transient envelopes is the current Al® icorresponding to the damper winding
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Xg= direct axis synchronous resctance

*  Ny= direct auis transient reactanca

H"'g= direct axis subtransient reactance
*  |Eg| = per phase no'load voltage (rms)

* 0a, Ob, Oc = intereapts shown In Figs. 9.4a and b,

The intercept Ob for finding transient reactance can ha determined accurately by means of a L =~

Ingarithmic plot. Both &1 and &1 decay axponentially as

oo AT = A exp (— W)
Al = Adfy exp (= 0T

where Toy and Tace respectively damper, and field winding me constants with Tea®Ty At me t
T e 8" practically digs out and we can write

log (A" +AY, . oo = log AF =— Al s

Fig. 9.5

Tha plot of log (A1" + A1) versus me for t 3T, therefore, becomes a straight line with a slepa of
(- &I Trl as shown in Fig. 9.5, As the straight-line portion of the plot is extrapofated [straight
line extrapolation s much more sccurate than, the exponential extrapolation of Fig. 2.4), the

" interéept torresponding to t = Qs

£ = Oty expl—t/ )|, _, = Aif =ab
wherg

* e = AL fesistance of the armature winding per phass,

_ Thewgh the machine reactance's ars dependent upon magnetic saturation [corresponding to
extitation), the values of reactance’s normally lie within certain predictable limits for

different types of machines. Table 9.1 gives typical values of machine reactance’s which ean
ba used in fault Calculations and in stability studies,

Normally beth generator and motor sub transientreactance’s are used to determine the
mitentary current flowing on occurrence of a short clreult. To dedide the inttn‘uptli‘n; capacity 14
of circult Breakers, except those which open instantanecusly, sub transient reactance is used

for genarators and transient reactance for synchranous motors

2 What do you understand by short circuit MVA? Explain.
DEFINITION:4M, EXPLANATION 40
A, Short Circoit Current Caleulation:
What is the imporiance of short ¢ircuit current caleulation? il
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Short circuit current abculation studies are impartant for every Electrical ERgiN2er fo o5 mate
the value of fauli currents and hence to find the following detalls.

1. Todetermine the switchgear rating for projective reloying

2. Todetermine the voltage, drop during the star ng of large motors,

3. Todeterming the rating of the protective equipment, MCCs, and Breaker panels.
Why MVA method is preferable compared 1o other methods?

Wi can alse find the short circuit parameters using Ghmic and Par Unit Methods. The
conversion Tormulas used for both these methads are comalex and net a5y to memorizs,

In the M4 method, It i not necessary to convert impedances from one voltage to another as
in the Ohmic mathod. And it is not required any base MYA value as in the Per Unit mathod.
50, the calcutations using MVA Method are simple hand calculations and akso guick,

Short circuit current caloulation using MVA method:
The follawing is the procedure
I« Convert the typical single line diggram to an equivalant MVA diagrasm.,

2. Smplification of an equivalent MVA diagram into a single short-gireuits MVA value at
the point of fault

This an be easily achieved with the following three steps,
Step-1: Convert all single line components to short eircuit MVA'S,

In practice, the MVA method is usad by separating the circult into components and calculating
gach component with its gwm infinite bus. Equipment such as generators, motors,
transfarmers, etc,, Is normally given thelr own MVA and im pedance or réactance ratings,

The short circuit MVA of each component in the given SLD is equal to its MVA ra ng dividad by
Its own par unit impedanca or reactance,

éltp—?! Contbing individue] MVA values,

1) 5aries MYA's are combined &s resistances in parallel.

1) Paraflel MViA's are sdded arithmatically,

Step-3: Reduce MVA dingram info a single short-ciroubs MVA value at the polnt of fiul,

Reduce MVA diagram by simplifing the equivalent MVA diagram using the MVA quantities
. obtained in the previous step.

3. What are sequence impedances? Obtain expression for sequence impedances in a
~ balanced static 3-phase cireuit,

DEFINITION: 288, DIAGRAR 284, DERIVATION:IM

Sequence Impedanco
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displacement) are known as unsymmetnical fuls. ©On the occurrence of an unsymmetrical
fault, the currents in the three fines hecome unegual and

=0 is the phase displacement among them, It may be nated that the term ‘unsymmetrsy”’
applies only to

the fault itself and the resulting line currents. However, the system impedances and the
source volt- ages are always symmetrical* through i1s main elements viz. generators,
transmission lines, synchronous reactors cic. The.re.art three ways in which unsymmetrical
Taults may occur in a power system (see Fig, 1B.1}.

(1vi3ingle line-to-ground fault (L — G

{v) Une-to-dine fault (L — L}

(vitDouble line-to-ground Faule (L. — L — G}
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The solution of unsymmetrical fault problems can be obtaired by either {al Kirchhott's
laws or (h] Symmetrical components method, The la er metheod is preferred because of
the following reasons:

(i) It is & simple method and gives more generality to be given to fault performance
studies. (ii}It provides a useful tool for the prcrte:;tl:;un engineers, particularly in

connect on with tracing out of fauk currents.

Dowuble Lime-To-Ground Fault
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4. Deseribe the methods of improving the trensienst seability limit of a power

SVSTE, j’;ﬁ_ﬂh -

DEFINITION:2M, DIAGRAM:2M, DERIVATION:3M P'FII'HC'-PI"-
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A. Here are some methods to improve the transient stability of a power system

Increase voltage: Increasing the voltage profile of the system increases ils power
transfer ability. This also increases the difference between the cnitical clearance angle
and the initial angle.

«  Usc high-speed circuit breakers: High-speed circuit breakers help clear faulis as quickly
a5 possible,

*  LUse STATCOMs: STATCOMS: can provide active and reactive power independently,
and can provide inductance and capacitance for voltage suppor.

«  Llsg high=speed povernors: High-speed poverniors can be used on machines.

+  Use turbine fast valving: Turbine fast valving can be used 1o improve transient stabiliy

*  Use high-speed excitation: High-speed excitation can be used to improve transient
stability.

*  Use auto re-closing breakers: Auto re-closing breakers can be used 1o improve transient
stability,

The equal area criterion is a methed that can be used to quickly pradict the stability of o power
system. It's hased on the graphical interpretation of the energy stored in the rota ng mass.

2 Basics of Transtent Stability Assessment and Improvement 2. 1 Nomenclare Pe, pre (W) -
Astive power transfer capability before the fault. Pe, F{W) — Active power transfer capability
during the fault. Pe. post (W) - Active power transfer capability after the

Pm (W) - Mechanical power supphied to the turbime. Po (W) - Acceleration/deceleration power
defined as differcice between mechanical and electrical power, J (kgm2 } - Moment of inert a.
) {rad] - Steady-state rotor angle before the fault. 81 {rad) - Steady-stata rotor angle o or the
faule. G {rad) - Critical rator angle which defines stability limit during fault. &m (rad) -
Maximum permissible Tedor angle perturbation a er fault clearance. A |, A2 - Acceleration and
deceleration areas. 2.2 Transient Stability Mechanism In order to understand the different effects
of the improvement iechniques, the basics of wansicnt stability assessment are briefly
summarized by means of the well-known equal area eriterion (EAC) [12, 13]. The EAC
determines the ransient stability limit according to the acceleration and deceleration area Al
and A2, respectively. The correspending P~ § diagram is shown in Fig. |, The physical refation
between the mechanical and electrical quantities 15 given by the equation of motion shown in
(1}. Grenerafors ure accelerating or decelesating once there is & mismarch between mechanical
power sipplied o the turbine and electrical power delivered to the grid. Pa = Pm - Pe = Ju0 d 2
& di2 { 1) The stability limit is derived by calculating the maximum clearing angle and, based on
that, the ¢ritical clearing me (CCT) which describes the me that the generator takes to advance
from the initial rotor angle to the critical rotor angle. Hence, the greater the CCT, the more
revere disturbances the generator (system) can withstand,

EFrlipg. 1z F"—s% a7 ssoy

6.Derive swing equa on for a single machine conneeted to infinite bus system. State the
assumptions if any and state the usclulness of this equation.

DEFINITION:2M, DIAGRAM:2M, DERIVATION:3M 3’{ o=
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A, Swing equation for a SMIB (Single machine connected to an infinite bus bar) system.

‘H d%6
wfaes  m e
Since M in p.u = H/nf
M:—:f =P, —P,

Where H = inert & constant in MW/MVYA
[ = freouency in Hz

M = imert o constant in pou

Swing curve

The swing curve is the plot or graph between the power angle & and me t. From the
nature of variations of & the stability of 8 sysiem for any disturbance can be determined.

i
L3

3 machine evetem having ratings G, G2 and G3 and inert a constants M1, M2 and M3,
What is the inert a constants M and H of the equivalent svstem.

- — N g MRy L PR
—— =, L Gy,
1 - -
- Gy,

Where G1, GZ, G3 — MVA m ng of machines |, 2, .:m-l:l 3

(ih = Base MVA or svstem MVA

Assumptions made in stability studies.

{1}, Machines represents by classical moedel

(1i}. The losses in the svstem are neglected (all resistance are neglected)

{iit). The voltage behind transient reactance is assumed to remain constant,

). Controll o sidered (Shunt and seri it
{1v). Controllers are nod const (Shumnt and scrics capacitor) ):5‘,1_[3\_‘__5
{v). Effect of damper winding is neglected. PRINCIPAL
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Equal Area Criterion

The equal area critenon for stability states that the system is stable if the area under P -
& curve reduces o Zero at some value of 6.

This is possible if the positive (accelerating) area under P — & curve is equal o the
negative (decelerating) area under P — & curve for a finite change in 8. hence stability
critenion is called equal aren criterion, ’

-

£
PRINCIPAL

VIEAS COLLEGE OF ENGG, TE. .
MUNNA - 521 212
‘fiayvawada Rural, NTR Dist., AT



REVALUATION APPLIED FOR THE STUDENT BEARING WITH SUBJECT
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