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Cau 2:

Céu 2.1(1 diém) : Dich sang tiéng Viét hai doan vin tiéng Anh sau:

1. (0,5 diém)

May bién ap truyén tai 14 mot thanh phin quan trong chinh cua hé thong dién, dé truyén tai ning
lugng kinh té v4i hiéu suét cao va sut ap tha. Vi cong sut ti 1& thuan véi tich dién ap va dong dién,
nén cac muc dong dién thip (vi vay ton that dong I°R thip va sut ap thap) co thé duy tri ddi véi
mirc cong suat cho trude bang cach thay ddi dién ap phia cao.

May bién 4p truyén tai bién doi dién ap va dong dién xoay chiéu ¢ cac cip dién ap t6i wu ddi voi he
thong phét dién, hé thong truyén tai va hé théng phan phdi. Nam 1885, William Stanley da thuong
mai thanh cong may bién ap ¢ hé thdng dién xoay chiéu c6 nhiéu loi ich hon hé théng mét chiéu.
Hé théng dién xoay chiéu ¢6 vu diém hon hé théng dién mot chiéu d6i véi cac cép do phu tai va
khoang cach truyén tai cang xa. Ngay nay, cac may bién ap ¢ hiéu suat xdp xi 100% va cong suat
dinh muc gan 1300 MVA

2. (0,5 diem)
Bon thong s6 co ban cuia duong day truyén tai: dién trd nodi ti€p, dién cam ndi tiep,dién dung ro,
dién dan ro. Chung ta can tim hiu dién truong va tir truong cia duong day tau dién. Dién tr¢ ndi

tiép anh huong ton thit I’R cua dudng day.

- Tong trd ndi tiép, bao gdm dién tro va tré khang, tao ra sut ap cta duong ddy. Dién dan ro xét dén
anh huong ton that V2G do cic pha va cic pha so véi dat. Dién din ro cua duong day trén khong

thuong dugc bo qua.

- Mic du, (y tudng) 1y thuyét trién khai trong chuong nay 1a c¢6 thé ap dung hé thong truyén tai cap
ngam va hé thong phan phéi cap ngdm, nhung (y tuong) 1y thuyét tap chung trinh bay vé dudng day
trén khong. Heé thdng cap ngam tai Viét nam chi chiém 1% hé thong truyén tai, dugc lap dat trong
cac thanh phd 16n, trong cac ham k¥ thuat. O day phan 16n hé thong dién phan phéi déu str dung

cap ngam.
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Céu 2.2 (1 diém): V& so d6 véc-to dién ap dau va dién ap cubi dudng ddy; dong dién dau va dong
dién cudi; sut 4p ctia mo hinh duong day hinh IT trong 2 trudng hop:

1. Phu tai dién cam.
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V& dd thi vector quan hé dién 4p, dong dién, sup ap (0,25 diém) )
Trinh bay cong thirc quan hé dién ap, dong dién, sup ap (0,25 di€m)

2. Phu tai dién dung va dién cam.
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V& dd thi vector quan hé dién 4p, dong dién, sup ap (0,25 diém) .
Trinh bay cong thirc quan hé dién ap, dong dién, sup ap (0,25 di€ém)
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Céu 3: (3 diém).

]
/
.

10km

10km Hinh 1

1.  Tinh dién 4p tai cac nut B, C, D khi dién ap tai ntt nguén A1la 110kV? (1,25 diém)

Phéan bd cong suit trén cac doan

Spc=(25+15j) MVA; Spp=(30+20j) MVA; Sap=(75+45j) MVA.
Zpc=(1+7)) Q; Zpp=(1+7)) Q; Zap=(1.58 + 11.68j) Q;

Sut ap trén cac duwong day

AUBC — PBc*RBf]+QBc*XBC % 103 — W* 103 = 1.18 (kV)
dm

AU _ Ppp*Rpp+Qpp*XBD % 103 — M * ]_03 =1.54 (kV)
BD U 110 '

AB Uam 110 '

Dién ap tai cac nut B,C,E

Up=Uj - AUpp=110 — 5.855 = 104.145(kV)
Uc=Ug - AUpc=104.145-1.18 = 102.965 (kV)
Up=Ugp - AUgp= 104.145 — 1.54 = 102.606 ( kV)

2. Tinh ton thit cong sut tic dung trén toan ludi ? (1,25 diém)

2524152

Ppc*+Qpc”
APp = —— % Rp~ =
BC Udmz BC 1102

* 1 =70,247 kW

2 2
APy = E2E0" 4 Ry = 107,44 KW

dm
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2 2
AP, = ”A‘-"'U;Q;”B x R,p = 999,64 KW

dm

APZ - APAB + APBD + APBC = 1177,32 KW
3. (0,5 diém)

Biéu thirc xac dinh:

AUAB + AUBC = 0,

(PABm(ri)*RAB+(QAB_QMF)*XAB+(PBCm(ri)*RBC+(QBC_QMF)*XAB_O (1)
Ugm Udm

Biét P.z=40 MW, suy ra Pgcmgi= 40- 25= 15 MW ; Pygnsi= 75-40= 35 MW
Thay vao phuong trinh (1), suy ra Qur= 33,009 MV Ar

Cau 4:(3 diém).
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1. (1,25 diém)

Do tit ca 1a phu tai loai 2 nén chon $6 luong MBA n =2

0-6 06-12 12-15 15-18 | 18-21 21-24
SA(MVA) 8 12 10 10 8 8
Pa = SACOSQA 7,2 10,8 9 9 72 72
Qi = Sasings | 2,616 | 5,232 4,36 4,36 3,488 3,488
Sk 6 6 6 12 12 10
Ps = Sgcosgs 5.4 5.4 5.4 10,8 10,8 9
Qs = Sgcospp | 2,616 | 2,616 2,616 5,232 5,232 4,36
Pig=2%PatPg) | 252 32,4 28,8 39,6 36 32,4
Qi =2%(QatQs) [ 10,464 | 15,696 | 13,952 | 19,184 | 17,44 | 15,696
Stg 27,29 36 32 44 40 36

Do phu tai loai 2, nén chon 2 may bién ap
S __ 4
K;f(n—l) 1,3(2-1)

Supa = = 33,846 MVA

= Chon 2 MBA ¢6 S =40 MVA , 110/22kV

Chon s6 lwgng 2 may va cong sudt may bién ap ding (1,25 diém) ( khong can tinh chi
tiét bang cong suit)

2. (1,25 diém)

Téng tré hé thong:
ZHT _ Udm (110.103)2
NM-— gHT  10000.106
Dién ap 110kV nén Zyr = (0+1,21j)Q
Tong tro duong day: Zgq = 20.(0,05+j0,35) = (1+7))Q2
Téng trd phia 110KV Z10 = Zyr+Zdd = (0+1,21))+(1+7j) = (1+8,21j) Q
Quy dbi vé 22KV Zp; = Z110.22%/110% = (148,21j). 22%/110%= (0,04+0,3284j) Q

= 1,21j (Q). ( Vi hé théng 110kV c6 Z{T ~ XHT,

Dong ngin mach phia dudng day 110kV (trude may bién ap)

MC110kV _ 110103 _ ‘i
Iy = Trareal) - 0,928-7.622j=7.678 (KA)
Téng trd ngan mach MBA (Vi khong xét dén ton hao dong trong méy bién ap AP., ~ 0 nén
Ry = 0 va Xy =~ Zyy"):

B vz, 7 (11010%)°
ZNM = UN% . = .

SmMpa 100  40.10°

Téng tré khi ngin mach may bién ap (phia 110KV ):

=21,175§ (Q)
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Zra1o = 21,175) + (1+8,21j) = 1 + 29,385j (Q)

Quy d6i tong tro 110kV sang 22kV

2
o, U2 22.10°
= U Zanany _ g o7 (2210°) m ) =0,847Q)

10°

Téng trd MBA phia 22kV ZY

MBA,22kV
100 SdeBA

Do MBA c¢6 APN ~ 0 nén ZMBA,ZZkV = (O+0,847_]) Q

2
Z =7 Uzaky =(1+29,385j 2z = 0.04+1.175§ (Q
T,22kV T,110kV ( ,385j ) . 175§ (Q)

Ui1okv 110

Dong ngan mach phia 22kV:

MC22kV _ 22.10° _ _ :
Iy = B(00ar1175)) 0.367 —10.797 j = 10.083 kKA

3.(0,5 diém)

- So db dau day 1a hinh chit H, 2 cdp phu tai 1 va 3; 2 va 4 diu chung. Dé ton hao ning
luong bé nhat va dong ngan mach bé, thi 2 may bién 4p van hanh doc lap.

- Van hanh 2 may bién ap tir 15 gid dén 21 gio;

- Thoi gian con lai, van hanh 1 may bién ap;

- Véso dd

-
2 =
O
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TRUONG PH SU PHAM KY THUAT TPHCM
KHOA PIEN-PIEN TU
BO MON PIEN CONG NGHIEP

Chir ky gidm thi 1 Chir ky giam thi 2

Piém va chir ky

PE THI CUOI KY HQC KY... NAM HOQC...
Mbén: HE THONG PIEN..........ccccoovvvnnnn,
M3 mon hoc: POSY330445.........oovvveeeeeeeennnen
Péso/Madé:  02/POSY02 Dé thi co 10 trang.
Thoi gian: 90 phiit.

Pugc phép st dung tai li€u.

SV 1am bai true tiép trén dé thi va ndp lai dé

CB chim thi thit nhdt | CB chim thi th{ hai

HO VA RN: ..o

IMA SO SV 2 oo,

SOTT: oo, Phong thi: ...........cccooevueeenn...
Chuin diu ra cia hoc phﬁn (vé kién thirc) Noi dung Kkiém tra
ELOI1; ELO2: Trinh bay, giai thich thong s6 cac dai lugng co Cau 1
bén; tinh toan co ban vé may bién ap, nga"ln mach, dd thi phu tai.
ELO9: Kha ning doc, hiéu tiéng Anh vé may bién ap truyén tai, Cau 2.1
dudng day truyén tai dién.
ELO4; ELOS: Phan tich, 1ap luan dai lugng dién ap, dong dién Cau 2.2;
dau va cudi ciia mo hinh dudng day; Giai quyét cac bai toan Cau 3.1; Cau 3.2; Cau 4.1; Cau 4.2;

trong hé thong dién.

ELO15; ELO16: Phan tich, thiét ké so dd lu6i dién, dé xuat Cau 3.3; Cau 4.3

bién phép giam syt ap, giam ton that, giam dong ngan mach.

ChU y: Cdch thire bé tri cdc néi dung cé thé tiry chinh

cho phit hop véi ddc thi timg mén hoc, tuy nhién can

Ngay thang 06 nam 2016

Thong qua by mén

dam bdo toi thiéu cdc noi dung quy dinh trong (ky va ghi ré ho tén)
biéu mau nay.
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Ciu 1 (2 diém) T6 dam cau da chon.
11 |12 [13[14]15|1.6 1.7 | 1.8

a = |

D
Céu 1.1: Tac dong cta dong ngan mach xung kich la: o

A. Ton that duong day va sut ap duong day, gay ra luc dién dong 16n 1am hdng két cau co khi cta
thiét bi.

Lam chay cac tiép diém cua céc tiét bi dong cit do qué nhiét.

Ca hai déu ding.

COow

Ca hai déu sai.

Cau 1.2: Qua trinh qua d¢ trong sudt qué trinh ngan mach 1a :

A. La qué trinh bat dau khi dong dién ngin mach on dinh.

B. La qua trinh xay ra khi bat ¢au ngan mach cho dén khi dong ngan mach 6n dinh.
C. Lasudt qua trinh ton tai ciia dong dién DC .

D. Céub va c déu dung.

Cau 1.3: Cong thirc tinh sut 4p AU = (PR+QX)/Uqn :
A. Co thé ap dung cho ludi dién 3 pha bat d6i xtng.
B. Co thé ap dung cho ludi dién mot pha 2 day.

C. C6 thé ap dung cho ludi dién hai pha 3 day.

D. Tét ca déu ding.

Cau 1.4: Loi ich ctia phan pha duong day :

A. Giam tré khang duong day va giam dién tré duong day.

B.  Giam hién tugng vang quang dién va giam trd khang duong day.
C. Ca2 déu dang.

D. Ca2déusai.

Cau 1.5: Hai phu tai 6 Tiax va Ppay 1an luot 12 4000h, 2MW va 3500h, 3MW, T™"™, ., 1a:
A. 7500 h, chép nhan thoi diém cuc dai 2 phu tai cung lac

B.  Lénhon 3700 h _

C. 1500 h, chép nhan thoi diém cuc dai 2 phu tai cung lac

D. B¢ hon hoidc bang 3700 h

Céu 1.6: Cép dién cho phu tai c6 Tmax cang 16n thi

A.  Tiét dién day cung cip cho phu tai cang 16n

B. May bién ap dé bi qua tai

C. Khanang sir dung hé théng dién cang hiéu qua

D. C43 caudéusai

Céu 1.7: Chon MBA trong luéi truyén tai bang phwong phap d6 thi dang tri 2 bac vi:
MBA thuong xuyén bi qua tai

MBA dit tién

MBA dugc 1am mat bang dau ddi luu cudng birc

Phuong phap nay c6 xét dén nhiét do moi truong

au 1.8: Lua chon day dan theo diéu kién ton tht mau bé nhét thuong duogc ap dung cho:
Nhitng noi c6 mirc do phat trién cong nghiép cao.

Nhitng noi c6 murc do phat trién cong nghiép cao va nong nghiép thua thot.
Nhimg noi c6 muc do phat trién cong nghiép thip va nong nghiép thua thét.

TOWPO 0w

Tét ca déu ding.
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Cau 2:

Céu 2.1(1 diém) : Dich sang tiéng Viét hai doan viin tiéng Anh sau:

1. The power transformer is a major power system component that permits economic power
transmission with high efficiency and low series-voltage drops. Since electric power is proportional
to the product of voltage and current, low current levels (and therefore low I°R losses and low 1Z
voltage drops) can be maintained for given power levels via high voltages.

Power transformers transform ac voltage and current to optimum levels for generation,
transmission, distribution, and utilization of electric power. The development in 1885 by William
Stanley of a commercially practical transformer was what made ac power systems more attractive
than dc power systems. The ac system with a transformer overcame voltage problems encountered
in dc systems as load levels and transmission distances increased. Today’s modern power

transformers have nearly 100% efficiency, with ratings up to and beyond 1300 MVA.
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2. The four basic transmission-line parameters: series resistance, series inductance. shunt
capacitance, and shunt conductance. We also investigate transmission-line electric and magnetic
fields. Series resistance accounts for ohmic (I°R) line losses.

- Series impedance, including resistance and inductive reactance, gives rise to series-voltage drops
along the line. Shunt capacitance gives rise to line-charging currents. Shunt conductance accounts
for VG line losses due to leakage currents between conductors or between conductors and ground.
Shunt conductance of overhead lines is usually neglected.

- Although the ideas developed in this chapter can be applied to underground transmission and
distribution, the primary focus here is on overhead lines. Underground transmission in the Vietnam
presently accounts for less than 1% of total transmission, and is found mostly in large cities or
under waterways. There is, however, a large application for underground cable in distribution

systems.
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Cau 2.2 (1 diém): V& so dd véc-to dién ap dau va dién ap cudi duong day; dong dién dau va dong
dién cudi; sut 4p ciia md hinh duong day hinh IT trong 2 trudng hop:
1. Phu tai dién cam.

2. Phu tai dién dung va dién cam.
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1.

2.

Ciu 3: (3 diém). Cho Cho luéi dién 110kV cép nguén tai A, chua c6 doan CE nhu hinh 1.
Cac duong day co cung tiét dién va co zo= (0.05+j0.35)Q/km. Cong suét tai cac nit 1an
lugt 1a Sg=(20+10j))MVA, Sc=(25+15j))MVA va Sp=(30+20j)MVA.

O—-—1—
10km WC

10km Hinh 1

Tinh dién ap tai cac nut B, C, D khi dién 4p tai ntt nguén Ala110kV?

Tinh t6n that cong suat tac dung trén toan ludi ?
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Xay dung thém duong day CE co6 cung kich c& day va cdu trac tru nhu ludi dién ci,
ndi v&i nha may dién tai E. Neu cong suat tac dung bom vao luoi 110kV trén nhanh
CE 1a 40MW, hiy tinh cong suit phan khang ma nha mdy can cung cap cho ludi dé
dién ap tai nat C 1a 110kV biét dién ap tai A khong doi?
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Ciau 4:(3 diém). Mot hé thong dién 110kV ¢6 Sxyv = 10 000MVA, cip dién qua mot duong day dai
20km c6 zo = (0,05+j0.35)Q0/km cho mot tram bién ap 110/22kV nhu hinh 2. Phu tai trong tram
bién 4p 1a phu tai loai 2 gdm 4 phat tuyén. Cong suat tiéu thu cua timg phat tuyén 1, 2 dugc biéu
dién bang d thi phu tai A va cong suét tiéu thy cua timg phat tuyén 3, 4 duoc biéu dién bang d6 thi
phu tai B nhu hinh 3.

110kV 110/22kV

() e

CB CB

Hinh 2

>

Sa(cos@a=0,9) Sp(cospp=0,9)
S(MVA)4 ! , '
¥ F

12 .

10

6 —IIIIIIIIIIIIIIIII'
4__
21 Hinh 3

[
»

6 12 15 18 21 24 t(h)

1. Hay chon s6 luong va dung luong clia may bién ap trong tram? Biét dai cong suat may bién
ap 110/22kV su dung tai Viét Nam la 25, 40, 63 MVA.
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2. Khi c6 ngin mach tai thanh gop 22kV, tinh dong ngan mach qua cac may cat 110kV va 22kV
trong truong hop van hanh doc 1ap cac may bién ap trong tram. Biét cac may bién ap c6 Uny, = 7%
va APy~ 0.
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3. Dé xuit so 46 d4u ndi cac phat tuyén 22kV va phuong an van hanh ciia tram bién ap sao cho

dong ngan mach qua cac may cét va ton hao niang lugng trong tram bé nhat?
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