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Question 41(22 points}

Draw the prolection zones for the following power system shown below taking inte considertion
sonecs overlaps.

i el
Ovorlopping Tones of Protection [ P

-----
Emmmmrs

Feedar Prolection
pdator Frofection
Line Protection
Transformer Protection
Bus Frocection
Generator Profection

Question # 2 (15 paints)

Draw thrce protections schemes for detecting canth faulis showing the connections of CTs and the
corresponding EF relays.

EE:;EEM&G | 14
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Question # 3 (15 points)
f

The circuit shown below has 500:5 class €100 CTs. Given 1h¢

following:

CT Winding Resistance Re =0.342 41

g:rrgen resistance for phase relay Ry = 0.30 Q ki L
en resistance for E/F relay Re = 0.59 £

Leed Resistance Ry =0.224 ()
) '
For a line to ground fault on the line, with a fault current
magnitude Jz¢ of 6000 A and a three fault on the lines, with
fault current magnitude Jzy; of 9000 A, determine:
the LG fault current seen by the secondary of the CT, Ines Ine = 60 it
b. | the LLL fault current seen by the secondary of the CT, s | faees= 90 A
the CT second i i
i 8 ndary voltage for line lo ground fault on the line, Vic=1128 v
the CT secondary voltage for three fault on the lines, Firos Vierr = 95.9 A
e. | Which fault causes CT saturation? LG LLLL

Solution
a. Secondary LG Fault Current Jpg
Ine: = Iho/CTR —12000/(500/5) =6000/100 =60 A

b. Secondary LLL Fault Current Jocrs
Int, = Jpe/CTR =18000/(100/5) =9000/100 =90 A

. Vyo=lnpos (R +Ra+Re +2xR,)=60x(0342+0.5+0.59+2x0224) =112.8¥

d. Vi =1gu *(R.+Rp +R,)=90x(0342+050+0224) =959V

e. TheCT saturates in the case of LG fault.
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: SHOW YOUR CALCULATIONS
Question £ (38 polnts) ABET onfeome " Assessmsiit

G ; e system is supplying s ok qul ws hdicand
SR e 31 B o s'mm:,:::::mn' M:‘;}.,T;u:: system has (o be desipned for !l‘ll'.'fl L‘ﬂ:uu;
ool rassp ot ‘}1“1:“;;:\1 at buses 1, 2, and 3, designated by Ry, Ry ond Ry wre -~ /
and hntmi-,ll\m m:l:s. 1°nh3' {l;l‘R\ whose chareteristic cquation, current tap seltings uim
moderate inverse overcurren

nme~dhal settings are given below:

b )
I =
“Current Tap Setting(A) | 4 | § q._lJ\a‘w.‘l I i
_ Time Dial Setting L_Ly_\_.!\! IS - 4 % n.ns|’5 0114 fu?-,
F L L)
AE
L,r /

The system reactances of are given in per unit based on 10 MVA and 11 KV bases,

Ay an “m cm
—_— < | Ny oy = 0.04 pi 4008 N =008 pu l
: - P e |
I - . 'L‘J _—_ .
. ! e ha ' 'l"
\.-un- g "
TS, -as
. TH,; =7 R .
. CI%; =7 oo
S, =a4MVA Ny = I MVA R=TMVA
05 PF lag 0.8 TF lag 0RPh lag
e =? besi =T Vpuars = 7

Using the following design principles for caleulations

1. Stan you solution first with the caleulations for Ry with time dial sctting TDS; = 0.5,
2. Forrelay X, backing up the next downstream relay Y, relay X must pick up

3. For2u< 1y S Vg 1/3 of the current seen by Y

b. For the maximum cument seen by ¥ but no

sooner than 0.4 5 after Y should have picked up
for that current,
Calculate:
fia= 367 A
a. | the peak load currents iy Jrxand /iy in Ampere, 3= 158 A
Tp-210 A
I3+ 367 A
b. | the line currents /3y /i and 1, in Ampere, I =524 A
1,-138 A
o | the maximum foult current at buses 3, 2 and 1 Jurs, fyns ';—-"'_37‘1 A
and /s 1in Amperes. ;hm si::" :
the actual current tap sciting CTSy, CTSy and CTS, of the | €TS8, =8 3
4 | relay acconding to the standard current settings of the relay | €78;= 8 A
given in the Table above. The relay must pickup and operate | CTSy= 10 A
for all currents that are 275y S Iy S V3 . - A
The actual time dial scttings TDS; and TDS| nccording 1o | TDS, =08
¢. | standard time dial settings of the relay given in the Table | 7H8;=2
above. DS =3 i
4

Scanned by CamScanner



ALCU 0N
on # 4 (20 points) AB come * Mumwdw

: A curren

The power network shown below is protected using 0 mm-dimclmml’! ::‘:}‘:m'l‘ﬁ ';:f:l'lh’ ol
relays (OCR). The system is subjected to a 3-phase fuult at Ph;‘:d‘ :;w response of all phase relays
currents flowing during the fault are illusirated in the figure, S
for all units, then .
o, speeify the ANSI relay code of the relays Ry, Ra, Ry, Ra "‘Inmil'l::rmﬂ through cach hresker
b. determine the primary fault current Zay, Taz, Loy, Inc. *'H}"d Ih Frs, Tt Jrs 20 1),
¢ calculate the secondary fault current seen by each relay fas, im S i ok yonk o o
d. specify the relays that will trip (7) and that will block (B) its Operd | oz

cither tripping or blocking operation. ), e its operating time 4 The inverse tir
e. For the relays that will issue a TRIP signal, dﬂ:{“'“’-’

characteristic equation of the CO-8 relay is given DY

1
Ry . .

™ o .
= 1 i ] 2
e "Ej_-rg)—_(;.y
r“ f— lfp—
& T4

i e (:'-; Ry

LA

(2| —2 4018|705,

(6] -

OCR; | S | Phase Relays |

Relay | 1u(A) | CTR | M) | coge [T | B | r:rs; (A) % Tl:h | 1::;#
Bl 2560 | 800 16 - - e

Bz | 2640 | 80055 | 455 v : . :
67 v

B3 -640 400:5 8 . . &

—B4 | 3200 | 400:5 | 49 6 | o 4 : ]
 BS 640 | 40055 | g 67 v - ; 11.98
B6 2000 | 400:5 | 45 67 7 1.28

|
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