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Question # 1 (8 points)
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Circle the correct answer of Question #1 and fill in the provided Table.
1.1 In case of L-G fault, the fault current is equal to [ &
—_ $ Cen %\
a. E, b. BES @ 3E, ~_Jd. 3E,

32, +2,+2,)

1.2 The various power system faults can be arranged in the order of increasing severity is
a. LG, L-L, L-L-G, L-L-L-G b. L-L-G, L-LLG, LG,
(©® LLLG, LLG, LL, LG d. L-L-L-G, L

if neutral point of Y winding is not earthed b.
i whether the neutral point of the
star winding is earthed or not earthed

(@) existsin the lines on the Y-side b.
exists in the lines on the A-side

1.5 ACT is connected in

a. across SCTIEs
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7 Z2,+Z,+2, (z,+Z,)




1 ; = T-ecto P (Y =
P = L&
ower Unit
F 1.9 The standard current ratings of the electromagnetic relay are I
a. 5Aand]l
nd 15 A 1 Aand 5 A ¢c. 15Aand20A d.  Any one of the above
1.10 The standard voltage ratings of the electromagnetic relay are
a. 110V/63.5V b. 230V/154V @ 220V/110V d. 400V/231V
- wa FEIEL S5
Pk Ws (P

N Z—E- g = R rabead
1.11 If the fault current is 2000 A for a relay with a plug setting of 50% and the CTR is 400/5, the plug
BB L pestam T

1% settin inli 3

e g multiplier (PSM) would be approximatel Z

Toick vl P -.p[z"_ :P?-r\y lpia CblS 2 5%y,
— <

a. 5 b. 7 R 10

1.12 A 50-Hz single-phase CVT has C, = 0.5 mF and C; = 4.5 mF. The leakage inductance (L) of the

St == ——— b
transformer should be equal to...., such that there is no phase displacement between the line voltage

P$r~«=

and the output of the CVT. Aok =g SR
3kis <) Sor (-5 ~)
a. L=1mH @ L=2mH ¢. L=05mH d. L=5SmH
2
s o

1.13 A 500:5 CT with class C250 has a rated burden impedance Zpuden of
= et

a. 2.0Q b. 500 c. 050

1.14 A 1200/5 CT has a burden resistance of 1 €, C.T. secondary resis
resistance of 2 Q. If the Tault current seen by the CT primary IS
—dcvmlhc terminals of the CT secondary willbe =g s

40V b. 100V ) 200V

a.

L1 A SA-IDMT OC relay with normal inverse charac

- VS = & g S : o
T i€ K% 0 Zent transformer with a plug setting of PS=17

current /;= 1.5 kA, the time multiplier setting

0.5
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Question # 2 (2.5 points) &

A portion of an 11 kV radial system is shown in Fig.Q2. The system may be operated with one
rather than t\.vo source transformers under certain operating conditions. Assume high voltage bus of
tranlsformer is an infinite bus. Protection system for three-phase and line-to-line faults has to be
designed. Transformer and Transmission line reactances in ohms are referred to the 11 KV side as

shown in the Fig. Q2. Calculate the maximum fault currents (/a:) at buses 1-5.
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Fig. Q2

[ | ~ Fault at Bus
Fault Level l‘f -‘1**‘ 2/ [(3 4 5

e t] -
Max Fault Current (A) |
I. Max Fau _l,",r,,.(_ .) | __771_‘
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Question # 3 (2.5 points)

ircui ] . ¥ Iy p %
The circuit of Fig.Q3 has 1000:5 class C100 CTs. Given the —elyy
following: J J\}-——! | eagmrcaur
=4
i

CT Winding Resistance R¢ = 0.342 Q

Burden resistance for phase relay Ry, = 0.50 Q i)
Burden resistance for E/F relay Rg = 0.59 Q

Leed Resistance Ry = 0.224 O

j
}s%

—
Lucs

L U
—
2
3

s

Determine,
a. the LG fault current seen by the secondary of the CT, Jys. r
b. the LLL fault current seen by the secondary of the CT,
Iﬂ_}_[ ' S-
c. the CT secondary voltage (Vi) for line to ground fault on the line, with a fault current
magnitude /7 of 12 kA. :
d. the CT secdndary voltage (Vi.z.) for a three fault on the lines, with ,fault current magnitude Jzz. v

s e Vg 7
e. In which case the CT does saturate? / '

Fig.Q3

L Ing | I7.65 Vit Inie
r 12000 A ¢o A7 8 18000 A
1 = 72 2 ks E \ . IEchhie =08 ik
g L
2kl A5 :CO CFLGF:
T (] & 0 loco y,
= Al o by
SLG / )
3 T e ‘
= RC 2-R R Lq & RF B |
¢ P A
Lot 1.
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‘:’!’ Consider the 13.8 kV radial system shown in FigQ4. For the above system, an overcurrent
r protection system has to be designed for three-phase faults. The relays at each bus 1, 2, 3, and 4

are designated by R1, R2, R3, and R4, respectively. The maximum fgglt_cu‘rr_ent CTRs, relay

cTt  current tap settings (CTS) are given in the Table below. The IFC-53 is a very inverse overcurrent
'\7 relay whose characteristic equation is given below. Determine the relay time dial settings (TDS)
for relays R3-R1, assuming a grading step time At of 0.3 s and the TDS of R4 is set at 0.5.
'
L= % 88 xTDS
TS —

13.8 kV @

O@

O

’/ R' R2 R3 R4
% I_T |5 [+
“ ]
Bus | 1 2 3
Imex (A) | 3187 659 431
CTR | 100/5 100/5 50/5
CTS (A) 5 4 5
DS g'\%' |
- T A oME€ 212
X))~ e st
AT - E .0 £
P . &aGE
2 \ (= e I
SR O \2..ga B
25 :
? = Y ' 8 e
I Y - lfM?
S e %
C T Lea 6 L
: = 7
1 piekwe 7 5 - S 5
—‘— — o6 V62 /":
2 8%
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uestion # 4 (7 points) ABET outcome ‘C’ Assessment

Fig. 4



