PAP AN KIEM TRA CUOI KY 02 NAM 2017 2018
Moén: GIAI TiCH VA MO PHONG HTD
Ma mon hoc: PSAS430845
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Cau 2:
Ciu 2a(1 diém) :

Cho Iué6i dién truyén tai,

A B
Duong day 1

v

P+jQ

Hinh 1
Giai thich cac thong s6 cong thirc tinh ton that cong suit trén doan AB ciia hinh 1
b _ V.V, sin(8, —3;)

AB — 7 (0.25 diém)
AB

Duong day 2

Pap: Cong suét truyén trén dudng diy AB

Va, 04: Bién d6 va goc lIéch pha dién ap tai nut A
V3, 0p: Bién d6 va goc Iéch pha dién ap tai nut B
Zg: Tong tro cia nhanh AB  (0.25 diém)

Pudng day 1va dlro’ng day 2 cé chiéu dai lan lwgt 1a 100km va 60km c6 (zo=0+0 4J)Q/km,
cong suit tiéu thu cudi duong day P+jQ = (500+0j)MVA, dién ap lam viéc 1a S00kV. Hay daé
xuit bién phap dé dong dién trén 2 dwong diy 1 va 2 bang nhau

bé cong suét trén 2 duong day ndi 2 nat AB ¢c6 cung cong suét thi Xap; = Xap2

Tuy nhién, Xap = xoLapi = 100X, > XLz = 60x, = Xap> (0.25 diém)

Nén sé& lap ndi t1ep vao duong day 1 ba tu ndi tlep vao 3 pha sao cho X"™"ap; = Xap1-Xc = Xap2
=> Xc=Xap1-Xap:=Xo(Las1-Lap2) = 0,4(100-60)=16Q. (0.25 diém)
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Ciu 2.b (1 diém):
Translated into Vietnamese below paragraph
Most of the faults that occur on power systems are unsymmetrical faults, which may consist of
unsymmetrical short circuits, unsymmetricar faults through impedances, or open conductors.
Unsymmetrical faults occur as single line-toground faults, line-to-line faults, or double line-to-
ground faults.

Hau hét cac sw ) xay ra trén cac hé théng dién la cac sw ) khong déi xirng, co thé bao gbm
cac dang mach ngan khong doi xtrng, cac loai ngan mach khong doi xirng qua tré' khang
hoac dut day. Su co khong doi xing xay ra dwdi dang cham dat mot pha, sw ¢d 2 pha, hay sy
¢6 2 pha cung cham dét. (0.25diém) + (0.25diém)

The voltage buses and power-flow branches of 5 bus grid are showed in figure 2, determine the
the functions, parameter of node 1, node 3 and node 4.

Pién 4p tai cic thanh cai va chiéu cong suit cia lrdi dién 5 niit dwoc trinh bay 6 hinh 2, xac
dinh chirc néing, thong so cia nut 1, nat 3 va nit 4

Nt 1: Niit cin bing
Nut 4: Nut may phat i .
Niit 3: Nit trung gian (0.25diém)+ (0.25diem)

V, = 1.0/0°
_l_ f_- @ MW flow
98.2969.02 Mvar flow
97.17 [ 70.94 10283 104.74
| . -
® -J———J— 64.62 6159 I— @
200 i 135.56 V, - 102/152°
Vs = 0.966/—1.85° ‘
A
YY"
200 t 123.94
— ®
200 t 123.94
Vs = 0.976/-4.19°
To load
Figure 2
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CAu 3: (6 diém).

Busl . Bus2
MCl y12=-40j
—>
HT —|: 1 $2=2,0+1,5]
MC2 MC3
y13=-25] y23=-50j
Bus3
$3=1,0+0,5j
y34=-40j
MC4
—— Bus4
S4=3,0+2,0j v

Hinh 4

Hinh 4 trinh bay so d6 don tuyén ciia mot hé thong dién 4 nat. Tat ca gia tri dién ap, cong suat
nut, dién khang nhanh déu cho trong hé don vi twong déi véi cong suat co ban Sy=100MVA,
dién ap co ban Uy=500kV. Busl 1a nat hé thong véi V, = 1.00.£0° p.u. Tai & bus 2, 3 va 4 lan
lugt nhu hinh 4. Biét tong tr cla:

- Hg¢ thong co tong trd thu tu: Xigr= 0,1 p.u; Xour= 0,15 p.u; Xour=0,5 p.u;

-  DPuong day co téng tro tha ty : Xi1= Xo=1/y; Xo=3X; ;

1.  Cho biét tén cac loai mit trong h¢ thong va thanh lip quan h¢ | Y| . | V| = | | |

Nt 1; Nat can bang, cho trude V va §=0, tim P, Q
Nut 2: Nut tai, cho trudc P, Q tim V, &

Nut 3: Nut tai, cho truéc P, Q tim V, 6 (O.ZS(Iiém)

Nut 4: Nut tai, cho truéc P, Q tim V, 6 (0.25dieém)
. . . P-jQ
-65] 40;  25j 0 LOS| | Tos
—2+1,5]

40j -90j 50j 0 | |V, %

. . . X 140,5]
25§ 50§ —115j 40j| |V, | |
0 0  40j —4oj |v,| = ) )

, v (0.25diém) + (0.25diém)
2. Nut 3 dugce bu cong suat phan khang véi Qy; =j2,5. Tinh toan dién ap tai bus2, bus3
va bus4 sau 1 lin Lip theo phwong phap Gauss-Seidel biét V,=1+0j, V;”=1+0j va
V=1+0j.

P,— i - j . .
2 *JQZ +YpVi+ysV, LL-SJ_A‘OJXI’ 05 -50;
AU 1-0;
VU : — =0,9833-0,022j
Yat¥axs —40j-50;

(0.25diém)
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P, —j(Q, +
Boi(Q Q) Qb”)+y13\’1+y23Vz“’+y34Vi°’

V(l) _ V;(U)
’ Yar +Ya + Y
105122 550105 —~50j(0,9833-0,022) - 40j
__ 1=0] _ = 1.0036 - 0.0313; ) ,
~25j-40j-50] (0.25diém)+ (0.25diém)
P, -] 34+2f . .
4\,*(]0?4 vV, 3_* 2J_ 40j(1,0036-0,0313;)
v = Vs - : =0,9536-0,1036; i
Yas —40] (0.25diém)

Tinh ton that cong suit va dong dién nhanh ciia hé thong dién trong hé don vi ¢é tén
va khong c6 tén khi dién ap tai ciac bus lin lwot la V,=0,9275/-5,0957°,
V3:=0,9054 /-6,8633°, V,=0,8416/-12,5121°

V,=0,9275/-5,0957° = 0.9238 - 0.0824;j

V;3=0,9054 /-6,8633° = 0.8989 - 0.1108j

V=0,8416/-12,5121° = 0.8216 - 0.2009j
100.10°

I =
" 50043

Lo=y1,*(Vi-Vy) = 3,296 - 3,048j ; I, =|1;5] * I, = 518,5155 (A)
Ly =-1;,="-3,296 + 3,048

Li3=y13*(Vi-V3) = 2,7700 — 2,5275]

I3,=-1;5=-2,7700 + 2,5275;

Ly=y13*(V,-V3) = 1,4200 — 1,2450;

I3, =- L3 = -1.4200 + 1.2450;

L34=y34*(V3-Vy) = 3,6040 — 3,0920;

Lz = - Iy, = -3,6040 + 3,0920j (0.25 diém)

=115,54 (0.25 diém)

S1=V1 x (In)* = (1 - j0)(3,296 + 3,048]) = 3,296 + 3,048;

S,,=V; x (I1)* = (0,9238 — 0,0824j)( -3,296 - 3,048]) = -3,296 — 2,544

S1=V1 x (Iis)* = (1 - j0)(2,7700 + 2,5275j) = 2,7700 + 2,5275j

S5,=Vs x (Iy1)* = (0,8989 — 0,1108j)( -2,7700 - 2,5275j) = -2,77 - 1,965j (0.25 diém)
S5;=V3 x (I3)* = (0,9238 — 0,0824)( 1,4200 + 1,2450) = 1,414 + 1,033

S5, = Vs x (In)*= (0,8989 — 0,1108])(-1.4200 - 1.2450j) = -1,414 — 0,962

S54 = Vs x (Is4)*= (0,8989 — 0,1108])(3,6040 + 3,0920j) = 3,582 + 2,380j

S43= V4 x (I)*= (0,8216 — 0,2009j)( -3,6040 - 3,0920j) = -3,582 —1,816j (0.25 diém)
Tinh dong ngin mach 3 pha qua cic may cit trong hé twong doi va h¢ don vi cé tén

khi ngin mach tai bus4

th = XlHT +Z34+Z13//(Z12+Z23) = O 146 1]
Voi: Z34 0 025J, Zl3 0 O4J, le 0 025J, Zz3 0 02J
Dong ngan mach qua may cit MC4
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@ _ 1 1

Met T 7 70,1461

10, =18, Lot ln  _ gg5;  QOAF00B) 560403 654, 90°pu
Zyy+Zoy+ 2o, 0,04j+0,02j+0,025j

0,04

0,04j+0,02+0,025]

=—6,845j=6,845/-90"pu  (0.25diém)

1O, =10, =10, 6 45 =-3,221j=3,221/-9¢°pu(0.25diém)

MC3 MC1 MC4 -
Z13 + Z’}Z + Z21

Dong dién co ban I, = 115,5A

Tnvcs = 6,845x115,5=790,6A (0.25diém)

Incz = 3,624x115,5 =418,6A

IMC3 = IMCl:37221X1 15,5:372A (0.25diém)

Tinh va vé cac dong dién pha A, B, C qua MC4 khi c6 sw ¢6 ngin mach 1 pha tai bus4

Téng tro thu tlI thuéln tht = Zlht +Z1(34) +Z1(13) /! (Z1(12)+Z1(23)): 0,146 1]
Téng tro thu tu nghlch Zzﬁ = Zzht + Z2(34) + Z2(13) /! (Z2(12)+Z2(23)): 0,1961J (0.25diém)

AL . X2(12=0.025 '3""53
L |_[_\ /,jl
\ e
X2113=0.04 ‘\ /// X2123=0.02
——L Bus3
X2(32)=0.025
¥ ‘7 -_;l_S-"-
| o

(0.25diém)

Téng tré thu tl,l' khéng Z(m = Zoht+ Z0(34) + Z0(13) /! (Z0(12)+Z0(23)): = 0,63 85]
Il = 12210: 1 /(Zo+Z2+Z1):1.0197

I, =1, +1L,+1, =3.059; I,=1.=0 (0.25diém)

Trong don vi ¢6 tén :

Laymca =3.059 x 115,5 = 353.3191 A (0.25diém)

Tinh va vé cac dong dién pha A, B, C qua MC1, MC2, MC3 khi c6 s ¢6 ngin mach 2
pha tai bus2

X2(12)=0.025

= 4 s -
- =

Xa113=0.04 . ) " X2123=0.02

(0.25diém)
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Zigay= Xine T (Xiaz) + X 13 ) // Kiaz) )

Zoa) = Xone T ((Xa2a3z) + X 2023) ) // (Xaqiz) )

Zyay= 0.1+ (0.04+0.02) x 0.025 / (0.025+0.04 + 0.02) = 0.1176 (pu)

Zoway = 0.15+ (0.04+0.02) x 0.025 / (0.025+0.04 + 0.02) = 0.1676 (pu) (0.25 diém)
Tong tré ngan mach 2 pha khong cham dat:

Ina )(2) :dong ngén mach 2 pha thir ty thuan

IN(z)(z) : dong ngan mach 2 pha th{r ty nghich

Ixy? = -IngP =1/(0,1176 40,1676 )=3,5063 pu (0.25 diém)
L,=0;L,=1 =vV3xIy,” =1,732x3,5063=6,731 pu

Trong don vico tén: I, =1, = 6,731 x I, = 4,912 x 115,5 = 701,441 A (0.25 diém)

HET
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