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Cau 1 (2 diém)
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1. Khi c6 cung nang lugng ti€u thy, phu tai nao cd Tmax cang bé thi
a. DG chénh Iéch gitta Pmax va Pmin cang 16n
b. May bién ap d& bi qua tai
c. Kha ning sir dung hé théng dién cang hiéu qua
d. Ca3 cau déu sai
2. MBA 2 cudn dy ting ap cho may phat dién 1én ludi thudng c6 ciu tao A/Y
a. Cudn day dau tam giac phia ha ap gitip ngan chin dong thir tu khéng vao méay phat
b. Dong dién trong cudn diy dau tam gidc giam nén cuén MBA dé hon
c. Cudn day cao ap d4u sao chi chiu cach dién pha nén tiét kiém cach dién
d. Ca3cau déu dung
3. Kha ning mang tai tai mot thoi diém cua MBA truyén tai phu thudc vao cac yéu td
a. Nhi€t d6 moi truong, thoi gian qua tai trude do, cong suét hién hitu
b. Dién ap lam viéc va h¢ s6 cong suat ctia phu tai
c. Tong sd quat lam mét ciia hé théng lam mat
d. Vi tri cia bd diéu ap va hé sb tai cia MBA
4. Cong thuc tinh sut ap AU = (PR+QX)/Uam ¢6 thé ap dung cho
a. Ludi dién 3 pha ha thé khong can bang
b. Ludi dién 3 pha trung thé c4n bang
c. Ludi dién 1 pha 2 day
d. Tat ca déu dung
5. Lgi ich cua phan pha duong day lam
a. Giam tr¢o khang duong day va giam dién tré duong day
b. Giam hién tugng vang quang dién va giam trd khang duong day
c. Ca2 déudung
d. Ca2 déu sai
6. Lua chon day dan theo diéu kién mat d6 dong dién kinh té thudng ap dung cho
a. Ludi truyén tai nhung phai xem dén diéu kién sut ap
b. Ludi trung thé ngdm c6 xét dén diéu kién sut ap
c. Ludi ha thé ngém 6 xét dén diéu kién sut ap.
d. Tét ca déu sai
7. Tinh toan ngin mach 3 pha dung dé
a. Xac dinh diém yéu nhat vé cach dién trén ludi
b. Lua chon thiét bi dong cit trén ludi dién
c. Xac dinh kha nang lam viéc cta st cach dién
d. Tét ca déu dung
8. Ly do ton tai hé sé xung kich trong tinh ngén mach la do:
a. Dong ngin mach tinh dugc 13 dong ngén mach lau dai
b. Dong ngén mach duogc tinh trong Iudi dién c6 tinh khang 16n
c. Dong ngén mach duoc tinh trong Iudi dién c6 tinh trg 16n
d. Ca3 cau déu ding
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Cau 2:

Cau 2.1(1 diém) :

Pham vi dung phuong phép lua chon ddy dan c6 chi phi kim loai mau ding lam day din bé nhat?
Pap an:

Dung cho i dién truec tiép cung cap cho khdach hang, noi ¢6 mat dg phu tai thap, ban kinh cung cdp

duoc dién lon. Hay noi cach khac lwoi dién co chi phi dau twe 16n hon nhiéu chi phivan hanh (0.5d)

Cho biét va chimg minh diéu kién dé mot ludi dién co chi phi kim loai mau dung lam ddy dan bé
nhat ma van dam bao sut 4p nam trong pham vi cho phép

Nguén H Pi, | P2, 1y I

] |

Dé giam chi phi diu tr <=> Giam khdi luong kim loai mau

= M=V.d Trong do: M: khéi lugng kim loai
V: Thé tich kim loai dung 1am day dan
d: Khéi lugng riéng

=> Mmin= Vmin

Ham thé tich day dan:

V=FLIl +F2.12— >min (1)

Diéu kién rang budc:  Sutdp: Aui+ Auz < Auer

Hay: P1R;+Q1X4 4 P>R;+Q2X3 < Auer
. — C
Udm Udm

Pilip + Q1X1 + Pola p + Q2X> < Augs
> ¢
F1Udm Uam F2Udm Uam

Binoy P2l CHingss  (2) (0.254)

Udm Udm

Dé duya trén (1) va thoa diu kién (2)

W =Fil; +F212+X(P1—11+ Pz—lz) > min

Fy Fa
ow Pqly
— =0 L, —A—==0
OF. F P P
" N > {F_; - F—g} (0.25d)
_— 0 12 — )L_Z = 0 1 2

Diéu kién dé cuc tiéu khéi lugng kim loai mau thoa diéu kién sut ap cho phép
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Cau 2.2(1 diém) :
Dich sang tiéng Anh 2 doan van dudi day:

1. The power system generates, transports and distributes electric energy economically and reliable
to the consumers, with the constraint that both the voltage and frequency are kept constant, within
narrow margins, at the load side. Power quality is a major issue these days, a nearly perfect sine
wave of constant frequency and amplitude and always available. Electrical engineering started
basically with electric power engineering at the turn of the nineteenth century when the revolution
in electrical engineering took place.

bép an:

Hé théng nha mdy phat dién, tram truyén tdi va phin phoi nguon nang heong téi cdc khdach hang
phdi dam bdo tinh kinh té va do tinh cdy & phia tdi, voi rang budc ca vé dién dp va tan sé phdi
khong doi, @ bién dong nhé. (0.25d)

Chdt lwong dién nang la mét van dé chi yéu hién nay, phdi luén luén duy tri dang song Sin vi tan
6 va dd réng séng khéng doi. Nganh ky thudt dién da co ban bdt dau vao cudi thé ky XIX khi cudc
cdch mang ky thudt dién dién ra. (0.25d)

2. In a rather short period of time the transformer was invented, electric motors and generators
were designed and the step from DC to AC transmission was made. Society was completely
changed, first by lighting, rapidly followed by the versatile application of electrical power. In this
early period, independent operating power companies used different voltage levels and operated
their system at various frequencies. Electrical engineers were among the first to realize that

international standardization would become necessary in the modern world.
bap an:

Trong mét khodng thoi gian ngdn, mdy bién dp dwoc phdt minh, dong co dién va mdy phat dién da
diegre thiét ké va timg buée chuyén tir truyén tai DC sang AC . Xa hoi di dwoc thay doi hoan toan,

trueGe tién bang anh sang, nhanh chéng theo sau béi cdc vmg dung linh hoat ciia dién. (0.254d)

Trong giai doan dau, cac cong ty dién luc hoat dong doc ldp da swr dung cac mirc dién ap khac
nhau va van hanh hé thong ¢ cdc tan sé khdac nhau. Cac ky sw dién la nhitng ngiweoi dau tién nhan ra

rang tiéu chudn quoc té sé tré nén can thiét trong thé gii hién dai. (0.25d)
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Cau 3: (3 diém).

2 km
~ D MaSP | Mit cit S8 soi/ Dudng | Dién tré DC
3. i'} Danh dinh | Dkinh s¢gi [ kinh tong ¢ 20°C
/ mm? No/mm mm Q/km
! 2030102 16 7/1,70 5,10 1,8007
A ’ 2030103 25 7/2,13 6,40 1,1489
@ @ 2030104 35 7/2,51 7,50 0,8347
B 2030105 50 7/3,00 9,00 0,5748
2030106 70 7/3,55 10,7 0,4131
\ 2030107 95 19/2,52 12,6 03114
2030108 120 19/2,80 14,0 0,2459
& 2030111 150 19/3,15 15,8 0,1944
Y 2030113 185 19/3,50 17,5 0,1574
C 2030117 240 37/2,84 19,9 0,1205
Bang thong s6 ddy cua CADIVI
Hinh 1

Cho luéi dién nhu Hinh 1, nguén dién tai A c6 dién ap Uam l1a 22kV, duong day co6 cung tiét dién loai
240mm?, c¢6 dién khang x,=0.4Q/km. Phu tai tai B va C lan luot c6 cong suit tai 1a (5+3j))MVA va
(3+2j)MVA. Khi chua c6 doan BD, hay:

1. Tinh tong tré va xac dinh dong cong suit diy dan trén doan AB va BC?

Ta c6: Uam = 22kV

S =240 mm? -» ry = 0,1205Q/km

x0 = 0,4 Q/km

Sp = (5+31) MVA

Sc = (3+2i) MVA

Ta co:

Lag=2.3 = 6km

Lec = V22 + 62 =210 km

Rap =r10.LaB =0,1205.6 = 0,723 ()

XaB = Xo. Lap =0,4.6 =24 (Q) (0.254)
Rec=ro. Lec=0,1205. 24/10=0.762 ()

Xpe = xo. Lac = 0,427/10 = 2,53 (Q) (0.25d)
* Cong suét trén day dan:
Sap = Sb + Sc = (5+3) + (3+2i) = (8+5i) MVA (0.25d)

Spc=Sc = (3+2i) MVA (0.25d)

S6 hiéu: BM3/QT-PPBCL-RDTV Trang: 5/8



. Tinh tong t6n thit cong sut tac dung trén toan lugi?

2 2 2 2
APp = L8 L JRap _ (8 — 2)2'0'723 = 0,1329 (MW) (0.25d)
dm
2 2 2 2
APc = &5 +ffC)'RBC _G ”22)2'0'762 = 0,0205 (MW) (0.25d)
dm

=> Tdng ton that cong suat tic dung trén toan ludi;
> AP = APag+APpc= 0,1329 + 0,0205 = 0,1543 (MW)  (0.5d)

. Sau d6, nguoi ta keo thém doan day BD cap dién cho phuy tai D c¢6 cong sudt tai 1a (2+1j)MVA.
Hay chon tiet dién day BD dé dién ap tai D bang 95%Udm bi€t xosp = 0,4Q/km

Lep = V22 + 42 =2+/5 km

=>Sp=(2+1i) MVA

xo8p = 0,4 Q/km

Goi xoBp la dién tré duong day doan BD
PagN=Pag+Pp=8+2 =10 MW

QasN=Qas+Qp=5+1 =6 Mvav

Ta co:

AU + AUpp < 5% Udm

<= Ml :QXB 2 PR 0. < 504 U (0.5d)
<=> 10.0,723 +6.2,4 +2.2v/5.r0 +1.2v5.0,4 <0,05.22
<=> 723+ 14,4+ 4/5.r0+ 0,8V5 <242

s < Y731
~ 45

<= 19<0,08733 (0.25d)

=>  Chon tiét dién S = 300mm? . Tiét dién S= 300mm? 1a khong phu hop, nén chon

S=240mm? va st dung phuong phéap bu dé dién ap tai D =95%Udm (0.25@)
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Céu 4: (3 diém).
Cho mang dién c6 Uan=110kV nhu Hinh 2, Thanh cai A va thanh cai B
duogc ndi voi hé thdng co cong suat ngan mach lan lugt 13 San=7000MVA
va Spn = 8000MVA. Chiéu dai ddy ddn Lac = 20km, Lsc = 30km va day
dan co cung r,=0,1Q/km, x,=0,4Q/km. May bién ap 40MVA 110/22kV co
Un% = 8% va APn=0

1. Tinh dong ngin mach qua CB1 khi ngin mach 3 pha tai N1 trén

nhanh AC céch thanh gop A 10km

Dién khang cua hé thong 1:

2 2
Zim = Sim = 1% _ 9586 () (0.25d)

Sax 7000
Do rur1 << XHT1 => XHTI = ZH1
Dién khang cua duong day
Zan1 = (0,1+0,41).Lan = (0,1+0,41).10 = 1+41 ()

=> ZN1=/R3y, + KXant + Xur1)?2 =+/12 + (1,7286)2 =5,8152 (Q) (0.25d)

Dong ngin mach qua CBI
Lo = Uam_ _ 110
CBl™ Bzy:  V3.(58152)

2. Tinh dong ngan mach qua CB1, CB2, CB3, CB4 khi ngan mach 3 pha trén tai diém N2
Xy = 1,7286 (Q)

* Pién nang cta hé thong 2:

=10,92kA  (0.5d)

ZHTI :lsjé—;n = %3;2 1,5125 ()

Do raT2 << XHT2 => XHT2 ~ ZHT2 = 1,5125 ()

Zac = Zo.Lac = (0,1+0,41).20 = 2+81 (Q2)

Zpc = Zo.Lpc = (0,1+0,41).30 = 3+121 (Q2) (0.254)
So d6 mach dién tuong duong:

XHT1 A Zic
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Z1=Xur + Zac = 1,7286i + 2 + 3i
=2 +9,7286i = 9,932 ()
Zo=Xur + Znc = 1,5125i + 3 + 12i
=3 +13,5125i = 13,8415 ()

717, _ (2+9,72860)(3+13,5125() _
Z1+Z,  2+9,7286i+3+13,5125i

1,2+5,6566i = 5,7828 (Q)  (0.25d)

=> Dong ngudn mach tai diém C

N AR B
Dong ngudén mach qua CB1 va CB3

13,8415
9,932+13,8415

Iest = Ieps = In—2— = 10, =639 (kA)  (0.25d)
Z1+Z5

=> Dong ngudn mach qua CB2 va CB4
Ic1= Ices = Inc - Ic1 = 10,98 - 6,39 = 4,59 (kA) (0.254)

3. Tinh dong ngin mach qua CB5 va CB6 khi ngdn mach 3 pha tai diém N3
Ui, _

Smvea

2
ZMBA = UN% 0.08% =0.968 Q

Do APcu=0=>XMBA =ZMBA =0.968 Q  (0.25d)
Qui d6i Z vé cap dién ap 22kV:

22

2 2
Zo = Zno(rs) = (12 +5.65661)(25) = 0.048 + 0.2263i Q

Zzz XMBA

VAN AANEEAAAA

V4

A A

Z=722 + XMBA = 0.048 + 0.22631 +0.9681=10.048 + 1.19431=1.1955 Q (0.25d)
Dong ngin mach qua CB6:

I _U22_ 22
CB6 ™37 V3x1.1955

Dong ngén mach qua CB5:

=10.63 kA (0.25d)

lens = Ienog 22 = 10,637 =2.126 kA (0.25d)

110 110
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HET o
SV s dung phan gidy nay néu can
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