EE 4222 - Homework Set 3 i | 6. ‘The S-bus system shown below has the bus impedance matrices:
Due: March 1, 2006 Name, < No.___

12847 02431 .06597 .10278 .00000
1L In the 3-phase system beiow, the elements have the following values: .02431 04514 .03681 .01944 00000

06597 03681 .22847 05278 .00000
10278 01944 .05278 .12222 .00000
-00000 .00000 00000 00000 .20000

Gl: 250 MVA, 15.0 kV, X, = .05, X, = .25, X, = .20

G2 500 MVA, 15.0 kV, X, = .05, X, = .25, X; = .20

Tl three single-phase units, high voltage side connected wye, low voltage side connected delta, Each unit is 15

kV:200 kV, 300 MVA, with a reactance of .10

T2 A three-phase transformer, 345 kV wye:15 kV delta, 500 MVA, with a reactance of .10.

Li Z, = j40 ohms/phase, Z, = Z, = j20 ohms/phase

Lz Z, = j20 ohms/phase, Z, = L = J10 ohms/phase

L3: Z, = |30 ohms/phase, Z; = 2, = j15 ohms/phase

.13014 09589 .10959 .10411 .07192
09589 .12329 .11233 .07671 .09247
10959 11233 .17123 .08767 .08425
10411 07671 .08767 .12329 05753
(07192 09247 08425 .05753 .10685.

Choose a base of 345 kV, 1,000 MVA at the load and draw .the per unit zero, positive, and negative impedance 115517 12069 3448 12931 09655

diap Show all the imp values on the di . Assume all pre-fault bus voltages are 1.0 per unit. Neglect 12069 .14943 .13793 .10057 .11954
the load. .13448 13793 19655 .11207 .11034
s T 2 3724 12931 .10057 .11207 .14943 08046
. L3 .09655 .11954 .11034 .08046 .13563 r
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a Yy L L2 fl’ a Ignore pre-fault currents and assume a pre-fault voltage of 1.0. For a line-to-ground fault with an impedance of j.06792
on bus 3, find the a-b-c per unit line currents:
A In the fault jtself
5~ B. From generator 2, which has: Xg = .05, X; =.15, X, =.20, X, = .05
C. In fine 1-3, which hasg: X, = X, = .15, X, = 45
Load
7 Repeat problem 6 for a line-to-line fault on bus 3 with an impedance of j .13222
8. Find the a-b-c fault current for a solid two-line-to-ground fauit at bus 3 of the systme of problem 6.
2 Construct the Thevenin cquivalent zero, positive, and negative sequence networks for the system of problem 1 looking

into the network at bus 3.
3. For a L-G fault with an impedance of 1.1 per unit on bus 3 in the problem above, find the a-b-c line currents flowing
toward the fauit:
A. Coming from line L2
B. Coming from generator G1
4, Repeat problem 3 for a solid L-L fault on bus 3

5. Repeat problem 3 for 2 solid 2L-G fault on bus 3

ORI
i
I
i
| Fevpinicr... New Easfa_l,/n/fwle,é 2 e g i
]
vga,se @ '7 3 5 = 545&‘”‘ \/Ea&@‘[' '7;;,(345:‘ IfKV' E
Vpase @ 1 )= (,’{ ) £45) = 14,93894 KV i
1
. e ;
FND/N& /?:r Umf \/A/I/E5 onm__pei), /,000/1’(1//4 énse.,,,_,, e E
i
]
B - 1
LGHIE XY= w08 4.'1aq>(2€o) -20164 A= “éfﬂ)(m) 005_7 Xz_-s)(l 90655' 5
]
B, ]
72 ’ !
T X= -'0(/4.737%700) /llol L/r)(o gq?;,a) =-53wé E
. /,vaD" . H
Lt X Yot foKo= 16803 Jias yym X, £Li= 116803 | Yok B moster |
v . A
- (llgs Xp= 22 —. _—/-—;—= T
R CEES TR niem -
1
TZY X.= to(’aoo = o2D v E
I
G2 o= .orC’s_):L(’W")— 03X T S Xp= 450, Xz ¥ 4)(0 - E
]
- E J-B—--_-Jin%j(;,mga-hﬂzesf-.57536 F3).
i = ,80199/[=%0 -
1
E Fiw bus a Ceend pos B ""1) L :
E Io= (,zeo; 7(80‘)%[—"10}-"35742 —‘10
] N
- E_A,.;___,_,, — v,__,,,,‘__._._,,}fn—..L:;%ﬁ&u.)(mqomo) 2‘77721_‘10 e
] 0
: S : T, A || L8090 [-10) =
L ot i i (i tomms) ¢
R heqative  sejuesce- P :
posi Hve. s - R e | - T




Iq)’a,

152595

1
Fam Lie 2% ® ! ®
1
,2520§ i Jole
o (ssmrrasonon ) 37RO - '”Mﬂﬁo o .vI'='(""“’3*('”"""',“9,7 R
7, C’ (6o N.29T7Rl=To = .077241—70 e . 158081 [0
J2Lo Lt 25 205’ I
I d 1 . T, (L) = 1 4547)50
i3 B2 i i asi g0/ 811668 )b s44601 90 ; o= S
To= ((/zéoz_-!- zszns.)(g"szzﬁa)'_'lowglﬁo R ' Tas ! e 11648 +.375> )
' B} .
! 11,4347 f70 ~
,_4) S . e . i v e e - : TG TS L_A] ;.‘AZﬁ‘}Bﬂ;ﬂgg;“s,«_ e
. 1124% {90 — 1 the! ,.BSOBJHO =
e "L—ié L-3Zplste - - e
,Ia‘lz.c.?.[Al oML 51242 [-BZLT I S I e e
dote® L0 Lopgr [-97.383 . _ )
e m 22, : _L =Ip _IF(L)- —ele - .
1 A U : _ Fon = Trun §CHABATT T 1765 4 3Goetem))_ = aslto
: = _.Swaq[-8LeT L T O —
Tajo,e = E‘] 21R[=10 = 52044 (86477 ! Tage= 1Y oo |- o .
3038/60|  eosso (18000 S _ Lol Lo
. _ L
AT 4T _—y R 5) ero' Ve = 10~ 025 ) 05425[%)‘ 87467 l/-(;) (:.:5'[79(//474179:— BT%H
.0 ' -, B9
W.ws’:@) — Ié“’fo qu‘ 122 - rero8 L0 Zgey = 1-1;‘.5_7_53-, 68163 90
e ' - lo2053 (-90.29 R
= "msa&ﬁo)’ Jo=0 i z i’ﬂ Fowslzi20 = /;ﬁ" (90.296
e e e o E ay ‘L 33 68963 L‘GO p— ,.6/24%@. LA e
NS S B} i S
VR _90(; 2284730~ oe:‘ﬂﬂo)
Fom Bvs 22 L= (1'—_—4-1104‘22-)(1”;55[‘40)” .44143[,‘10 o i ) c_) Tis@). = Y‘:;;,@i“ - I:z.vsL 054{@) il 45/57L30
A ,2258/0)= ,45773/9° H
B (iense) (7 9= AR00. E LGy s VYT Vaw 17:13&?0—“109950)(15L’q°) Y5 UD
From - Line 2% ¥ 12602 L I Zoice (1) w5 430 . et e i
I Qmw,;) 44‘143[:70— 478 -0 i Viery ~Va(@ ( 19 448 9)/ 3[’9
IR ) Taeay = View :__L L (resglgo= 13 250 §i725[A06
s (B sl ST | T e T LS
9 el Asgalirie] RSP ONS Y DS 112~ U I R
.ooz')(ﬁo . . 7_ . ! 26
o gty O 131 | ets364[-na ! L5367 2905 | .ed14 [Be _
- [3]]miso |- Tigtise | AsmlB [ soele 51728 1700) | scetid 327791 ;
1
1 .
]
I
b
]
L]
1
L

- N ess
- - ...g..' ,iqun.»-., [E———

a0 T e e 5 12333 /_70 il o 833 =l
ABC’
1;01(1) s @ 1634 ﬁo)(lﬁo) /I0340 [{0]) o hlo3do[+
20 6 . WBC = 1135 [=17%1]
i (1138 [+17%]]
T35 2l0(rTiz3 Bo—s 0989 -~ [ L 1SS LT,
sl —~—————€ e T RN 0 T
L3 (o) = 2090 (-19655 190013048090 «.B2760(90. . T
01§90
e P S S S
f4,a|c=&4] BaB1LA0 | = \14ogaq (098157
_ 82600l (1.4284% (—eitS (0
——TTT -

o
74641 1180

Lo Fults Blatio |=
i)

= +,oa4zs@o(:Ho)

e TRy T gy T e
e lo e
F: U5 228417
0§ [+ TFFABAT
. J,a;;— sellcolto
22847
I’:f—l) = 'I% 1A +.ms>-> = 944280
j:FCo) - LI-FU-)- l_F(z\)" 1‘4’7OI8£D
.| 6708 30 o
Tabre bt =]A] |B6ie0 £70] T\ 5142249 [152.48 )
174142 Lo 542249 [27.52




