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Chuan dau ra cta hoc phan (vé kién thirc)

Noi dung Kkiém tra

Kién thirc co ban vé mé hinh toan hoc cta cic phan
tir trong hé thong dién. Phuong phép giai tich mang
dién & ché d6 xac lap va ché do ngan mach. Mo hinh
héa va mod phong céc trang thai xac 1ap va qua do
cua hé théng dién

Cau 1, Cau 3

Kha nang phan tich, giai thich va lap luan, giai quyét
cac van dé lién quan dén giai tich va mo phong hé

Cau 2a, Cau 2b

thdng dién

Kha nang doc hiéu cac tai lidu k¥ thuat bang tiéng Cau 2b
Anh

Kha nang tinh todn phan b cong suat, tinh toan ngan Cau 3, Cau 3

mach; md hinh hoa va mo phong ché do xac 1ap va
ché do qua do cua h¢ thong dién

Ngay thang 12 ndm 2017
Thong qua by mén
(ky va ghi ré ho tén)
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DAP AN KIEM TRA CUOI KY 01 NAM 2017 2018
Moén: GIAI TiCH VA MO PHONG HTD
Ma mon hoc: PSAS430845

Cau 1 (2 diém)
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1. Phwong phap giai tich hé thong dién 1a
a. Xy dung cac phan tir trong hé théng dién bang mo hinh vét 1y va tién hanh thi
nghiém
b. M0 ta cac phan tir trong hé thong dién va lién két chung va bang cac phuong trinh
toan hoc
c. Tat ca déu ding
d. Tét ca déu sai
2. Quan hé phi tuyén trong bai toan phin bd cong suit trong h¢ théng dién 1a quan
hé¢ giira:
a. SvaVv
b. S vatoéng dan duong day
c. V vatong din dudng day
d. Tat ca déu sai
3. DPé chong qua tii duwong day, ngudi ta dé xuit kéo thém mot dwong day cung véi
tru dién cia dwong day cii cua lwéi dién thi quan hé ly|.[v] =|1]
a. Vector dong dién nit s& thay do6i
b. Vector dién ap nut thay do6i
c. Ma tran tong dan | Y| s& thay déi
d. Ca 3 cau déu sai
4. Tai mot nut phu tai, cong suit tiéu thu 1a P+jQ khong ddi, nguoi 13 dong thém mot
tai c6 dong dién tai khong ddi theo dién ap nut thi quan hé | Y|.|V]=]1]
a. Vector dong dién nat s& thay d6i
b. Ma tran tong dan Y sé& thay do6i
c. Vector dién ap nut thay do6i
d. Ca 3 cau déu sai
5. Trén dwong day dai, cao 4p ngwoi ta thuwong lip cac tu dién ndi tiép trén duong
day la dé
a. Nang cao kha ning tai cua duong ddy nhung lam ting dong ngian mach
b. Nang cao kha ning tai ctia duong day va lam giam dong ngan mach
c. On dinh dién ap cudi ludi
d. Giam ton that vang quang dién trén dudng day
6. Khi mudn phat cong suit tic dung va cong suit phin khing tir nat A dén nit B
theo duwong diy AB, phai duy tri quan hé Vector dién ap ¢ niit A va B nhu sau :
a. Duytri ‘UA |: UB‘Vé‘l([)A<(PB
b. Duytri ‘UA |> ‘UB‘VE‘l(PA>(PB
c. Duy tri ‘UA |< ‘UB‘ va Qp < @
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d. Duy tri ‘UA |> ‘UB‘Va(pA ¢B
7. Tinh toan ngin mach bat xing trong hé thong dién diung phwong phap cac dong
dién thir tu thuin, thir tw nghich va thir tu khong 1a vi
a. Trén ludi dién co nhiéu phan tir ¢6 tinh cam khang
b. Co thé tan dung cac giai thuat tinh toan ngan mach 3 pha ddi xing
c. Phuong phap nay co thé xac dinh duoc cac dong dién pha A, B, C d& dang
d. Tatca déu dung
8. Nhiing loai ngin mach nao sau day khong ton tai dong dién thir tw nghich
Ngan mach 3 pha ddi xtmg c6 va khong c6 cham dat
Ngan mach cham dét cac loai khong qua dién tré cham dat
Ngén mach cham dat céc loai qua dién tré cham dat
Ngan mach 2 pha khong cham dat

/o o

Cau 2:
Céu 2a(1 diém) :
Cho luéi dién truyén tai,
A B

I I > P+jQ
R+jX Hinh 1
Giai thich cac thong sd cong thirc tinh ton that cong suat trén doan AB cua hinh 1

k
2
= |AVAB | Yag
AS A = AP HjAQup : Toén hao cong suat biéu kién trén nhanh AB
AV zp : Sut 4p trén doan AB
VAB : Téng dan doan AB (0.5 diém)

Ching minh cong thure trén
ASs = AUABI;B

_ (Va=Va) | )
=(Vx ‘Vﬁ){ — | (0.5 diém)
= (VA _VB)(VA -V )* y;B

:|VA _VB|2 y;B

Cau 2.b (1 diém):
Translated into Vietnamese below paragraph
Transmission lines can span distances as long as hundreds of miles and provide electric
power to large geographic regions. The ability to transmit electric power from one location
to another with minimal voltage loss was made possible by the invention of the
transformer. The step-up transformer increases the AC generator voltage from the primary
winding to the secondary winding, but it also steps down the current.

Puong day truyén tai dién co thé co chiéu dai khoang hang trim dim va cung cép dién cho
cac khu vuc 16n. Bang cach phat minh ra may bién ap, kha nang truyén tai dién tir vi tri
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nay sang vi tri khac di 1am ton that dién ap bé nhat. Bién ap ting ap lam ting dién ap cta
may phat dién xoay chiéu bang cach ndi cudn diy may phat voi cudn day thir cap ciia may
bién 4p va 1am giam dong dién truyén tai. (0.5 diém)

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

Vi=10/0°
-0 MW flow .
\ * — Nut 1 : Nut can bang
— Nut 3: Nut phu tai phia cao ap
98.2969.02 Mvax tiow Nt 4: Nt may phat dién
97.17|70.94 102.83 104.74
| | —— N |
® 6462 6159 @
200 i 135.56 V, = 1.02/1.52°
Vs = 0.966/-1.85°
UAAJ
m
200 i 123.94
— 0
200 T 123.94
Vs = 0.976/-4.19°
To load
Figure2 (0.5 diém)
Cau 3: (6 diém).
Nutl Nut2

MC2

Vi =1.00£0°

Y13 = -j80

S3=3+jl
Hinh 3: Lu6i dién cau 3
Cho so d6 don tuyén ctia mot hé théng dién 3 nat nhu hinh 3. Tat ca gia tri dién 4p, cong suat
nut, dién khang nhanh déu cho trong hé don vi tuong d6i voi cong suat co ban S,=100MVA,
dién 4p co ban Uy=220kV. Nut 1 1 nit hé théng v6i V; = 1.00£0°. Tai & nat 2 va 3 1an luot 1a
S,=4+j2 va S;=3+j1. Biét tong tr¢ cua:
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— Hé thong c6 tong tré hé thong X yr=0,15; Xonr=0,17; Xour=0,5
_ Duong day c6 téng trg thir tuy X,=X,=1/y, téng tr¢ thir ty khong X,=3X,
Hay:
1.  Cho biét tén cac loai nuit trong hé thong va thanh lip quan hé lyl.|v|=]1]

Nut Loai nut
1 Can bang
Tai
3 Tai
(0.5 diém)
Yu Y Vi —j110 ;30 380

Y=Yy ¥Yn Yu|=| B0 -j50 ;20
Ysi Yo Ys] L B0 j200 —jI00] g 55 gim)

P, -jQ,
\2 P Vl‘
V = V2 ) I = 2 _*JQZ
V, Vg . X
P, - jQ, (0,25 diém)
\&

voi: Py, Q1>0; Py, Q,, P3, Q3<0.
2.  Tinh ton thit cong suit trén cac nhanh khi dién ap cac nit 1a V, = 0,9477.2-6,0627°,
V3=0,9774.£-2,9374°

V,=0,9424 —0,1001 ; V5=0,97612 —j0,0501;

Li=y12*(V1-V2) = (530) x [1 — (0,9424 —;0,1001)] = 3,003 - j1,728
Ly =-1,,=-3,003 + j1,728
Ii5=y13*(V1-V3) = (-j80) x [1 — (0,97612 —j0,0501)] = 4,008 - j1,9104

(0,25 diém)
Iy = - I;5=- 4,008 + j1,9104
Ls = y23(V2-V3) = (-20) x [(0,9424 — j0,1001) - (0,97612 —j0,0501)] = -1,0000 + j0.6744
Iy, = -Iy = 1 - j0,6744 ]
(0,25 diém)

S1,=V, x (Inn)* = (1 - j0) x (3.003 + j1,728)=3.003 + j1,728
S, =V, x (Iy))* = (0,9424 —§0,1001) x ( -3.003 - j1,728) = -3,0030 —j1,3279
A812 = Su“‘ 821: j0,4001
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AS1= AV X (Y12 )* = [Vi-Vo* x (y12)* =10.0576 + j0.1001]* x (j30) =0.0133 x (j30 )
= j04
AS13= AV 5] X |yis | = [Vi-V3] X (yi3)* =]0.02388 +j0.0501[ x (j80) = 0.00308 x j80
= j0,2464 ]
(0,25 diém)

ASy= [AVas* X |yas | = [Va-V3]* x (y23)* = -0.03372-j0.05[* x (j20) = 0.00364 x j20

= j0,0727
(0,25 diém)
Tinh dong dién, dién ap nut, ton hao cong suat, tong tré duwong day & hé don vi cé tén
3
1, =100 _ o604k = 262.4A
2203

I, =1, | x I,=3.003 - j1.728| x 262.4 = 909.3 A

s =15 | x = 4.008 — j1.9104| x 262.4 =11652 A (0,25 diém)

Ls = [Ls | x I=1.0000 - j0.6744| x 262.4=316.5 A

V, = [Va| x Vi, = [0.9424 — j0.1001| x 220 = 208 £-6,0631° kV

Vs = V3] x V, = [0.97612 — j0.0501| x 220 = 215,03 £-2,937°kV (0,25 diém)
S1=V, x (I)* = 1 x (3.003+j1.728) = 3.003 + j1.728 MVA

S5,=V5 x (Ip1)* = (0.9424 — j0.1001) x (-3.003 - j1.728) = -3.0030 — j1.3279 MVA
S15=V, x (I;3)* = 1 x (4.008 +1.9104) = 4.008 + j1.9104 MVA

S5,=Vs x (Is1)* = (0.97612 — j0.0501) x ( -4.008 - j1.9104) = -4.008 — j1.664 MVA
S55=V; x (In3)* = (0.9424 — j0.1001) x (-1-j0.6744) = -1.01 - j0.5354 MVA (0,25 diém)
S5 = V3 x (In)*= (0.97612 — j0.0501) x (1+j0.6744) = 1.01 + j0.6082 MVA
Zi=1/Y1,= 1/ (530)=j0.0333 Q

Zi3=1/Y15= 1/ (-j80)=j0.0125 Q

Z3 = 1/ Ya5= 1/ (-120)= j0.05 Q (0,25 diém)

Niit 2 dwge bt cong suit phan khang véi Qy, =j1.5. Tinh toan di¢n 4ap tai nat 2, nit 3
sau 1 1in Lip theo phwong phap Gauss-Seidel
Thay V,” =1+0,,V2 =1+0; hodc V. =0.9424-0.1001/,V" =0.9761-0.0501;

Cong suit tai nit 2 : S,*= (4 - j2) + j1.5= 4—j0.5

P—j - -
: . (i)Q3 + Vi Vit yo Vz(O)
V3(1) — V, —
Vi3 T Vs (0,25 diém)
V3= ((-3+17)/(1-0))+(-80j) x (1.0+0j)+(-205) x (1.0+0)))/((-80j)+(-20;)) = 0.99 -j0.03 pu
(0,25 diém)
P—j : -
: . (g)Q2 + Y Vit ya V3(1)
Vz(l) — V2

Yzt Vs (0,25 diém)
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Vo0 = ((-440,5))/(1-07)+(-30) x (1.0+0j)+(-20j) x V3)/((-30§)+(-20j)) = 0.986 — j0.092 pu
(0,25 diém)

Tinh toian dong ngin mach 3 pha qua MC1 khi ngin mach N1 tai nit 3 trong hé
twong d6i va h¢ don vi c6 tén khi khong déng bu tai niit 2

So d6 ngan mach 3 pha tuong duong tai nut 1:

Nut 1 Nut 2
Vi =1.00-0]| X1(121=0.0333

HT }

X1113)=0.0125
X1123=0.05

(0,25 diém) (0,25 diém)

Z1uay = Xune 061 tiép ( (Xya1z) ndi tiép X 123) ) song song (X3 ) )
Zyay= 0.15 + (0.0333+0.05) x 0.0125 / (0.0333+0.05 + 0.0125) = 0.1609 (pu) (0,25 diém)
INY=1/ Zyu) =1/0.1609 = 6,21623 (pu)

Trong hé don vi ¢6 tén : I = L*) x [,= 6.21623 x 262.4 = 1.6311 kA (0,25 diém)

Tinh todn ngin mach 2 pha khong cham dit qua MC2 khi ngin mach tai nit 2 trong
hé twong ddi va hé don vi ¢é tén khi cé tu bu tai nit 2.

Nut 1 Nut 2
X212=0.0333 MC2

b Xour=0.17

X2113=0.0125
X2(23)=0.05

Nut 3

(0,25 diém)
Zay = Xont ndi tiép ( (Xaa3) ndi tiép X 53 ) song song (Xaa2))
Zytay=0.17 + (0.0125+0.05) x 0.0333 /(0.033+0.05 + 0.0125) = 0.191725 (pu)
(0,25 diém)

Téng tré ngan mach 2 pha khong cham dét:

IN(I)(z) : dong ngan mach 2 pha thir ty thuan

IN(Z)(Z): dong ngan mach 2 pha tht ty nghich

Iiy? = -Ine? =1/(0.1609 +0.191725 )=2.8359 pu (0,25 diém)
L=0;L,=1 =V3xIy;” =1732x28359=4.912pu

Trong don vi ¢ tén: [, =1, =4.912 x I, = 4.912 x 262.4 = 1.289 kA (0,25 diém)
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