UBND THANH PHO HO CHI MINH  CQONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG CAO PANG KY THUAT Doc 1ap - Tu do - Hanh phuc
LY TU TRONG TP. HO CHI MINH

PE THI KET THUC HQC PHAN LY THUYET
HOQC KY: Il NAM HQC: 2015 — 2016

Bac dao tao: Cao ding
Hoc phan: Cung cp dién
KhOl IO'p 15CDb- DDT1’2’3’4’5’6’7,8’9 Ngély thi: / / 2016

Thoi gian thi: 90 phat (khong tinh thoi gian phat dé)
(khéng duoc sir dung tai liéu)

Péeso 1

Cau 1: (3,0 diém)

Mot phu tai cong nghiép c6 d6 thi phu tai cho trén hinh v&, dugc cap dién tur mot tram bién 4 1 ap 110/15KV,
biét rang tram gém c6 2 may bién ap 3 pha giéng nhau, dung luong va thong sb ky thuat mdi may 1a:

Sim = 13.000KVA, 4P = 17,5KW, APy = 55KW, Un% = 12,5, 10% = 4,25

S(MVA)

N

21

10

> t(h)

0 2200 5000 8760

a) Hay thiét 1ap ché do van hanh kinh té tram bién ap khi cp dién cho phu tai trén.

b) Xéc dinh chi phi cho ton that dién nang tiét kiém dugc khi thyc hién van hanh kinh té so véi viéc van
hanh hai may suot ca nam. Biét rang gia dién ctia nha cung cap la 1950 dong/KWh.

Cau 2: (3,0 diem)
Pudng diy phan nhanh 15KV cép dién cho cac phu tai c6 so do sau:

©)
W
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A N ;
| AC-70, 10Km ©) 510+j450KVA
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4¢ 7 9 9%,
N\ 4 77 @
1200+j900KVA 7205
Tnax1=5300h T, 44647,
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Cho biét thong s6 cap AC trén timg doan dudng day trén lan luot Ia:



AC-70 1a rp=0,462/Km, Xo=0,440/Km
AC-50 la ry=0,64.2/Km, xo=0,39.0/Km.
a) Xac dinh ton that cong suit toan phan trén tirng doan va trén toan duong day.
b) Tinh toan ton thit dién ning trén toan dudng dy trong thdi gian mot nam.
Cau 3: (4,0 diem)

Yéu can tinh todn, chon lua bd cau dao - cau chi tong va cac cau chi nhanh cho 1 ti cung cap dién cia
mot phan xudng co khi c6 so do bo tri sau:
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Tii cung cdp dién
Dong co Ky hié¢u Pam (KV) COS@im Kmm Ki n

May mai kim loai D; 15 0,8 6 0,8 0,9
Cau truc b, 60 0,8 7 0,8 0,9
May phay b 55 0,9 5 0,8 0,9
May khoan kim loai b, 12 0,9 7 0,8 0,85

Cho biét cac thong s6 cau dao - cau chi tham khéo khi lua chon nhu sau:
limae =3 —50—-63 -80—-100—-120 — 150 — 175 — 200 — 350 — 500 — 600 — 650 — 800 — 1000A
lys =100 — 200 — 400 — 600 — 800 — 1000 — 1200 — 1500A

GHI CHU: CAN BO COI THI KHONG DUOC GIAI THICH Gi THEM.
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UBND THANH PHO HO CHI MINH  CQONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG CAO PANG KY THUAT Doc 1ap - Tu do - Hanh phuc
LY TU TRONG TP. HO CHI MINH

PAP AN PE THI KET THUC HQC PHAN LY THUYET
HOQC KY: Il NAM HQC: 2015 - 2016

Bac dao tao: Cao ding
Hoc phén: Cung cép dién
Khdi 16p: 15CD-PPTy 3456780  Noay thi: /12016

Thoi gian thi: 90 phit (khong tinh thoi gian phat dé)
(khéng duoc sir dung tai liéu)

Pesol

Cau | Muc Pap an Pié¢m
1 a | Ché dé vin hanh kinh té tram bién dp 1,25

* Ton that cong suat trong tram bién ap khi van hanh 1 méy

2
Ale:AP0+APN( Stai ] 0,25
dmBA
* Ton thit cong suat trong tram bién 4p khi van hanh 2 may
2
APp=24Pg+ L APy (L) 0,25
2 SdeA

* Tri sb g161 han cua cong suét phu tai dé van hanh c6 lgi vé mat kinh té
khi chuyén tir ché d¢ van hanh 1 may 1én van hanh 2 may

_ / AP, . [,175
Sgn = Samaa 1(1+1)H =13 2¥ =10,37(MVA) 05

* Phuong thire van hanh kinh té nhu sau:
Voi: S1=10MVA ¢c6 S <Sgy : Van hanh 1 may
S, =21IMVA c¢o S > Sgn : Van hanh 2 may

S;=7MVA co S < Sy : Van hanh 1 may 0,25
b | Chi phi ton thit di¢n ning tiét ki¢m dwec 1,75

*T6n that dién nang trén tram bién ap khi van hanh kinh té trong 1 nam:

2 2 2
S 1 S S
AA - =| AP, + AP, 1 L +| 2AP, + = AP, 1 (t, =t )+| AP, + AP 1 .(8760—t
Acr |: 0 N(SdeAJ :ltl |: ot 5 N(SdeA] :l ( 2 t1) |: 0 N(SdeAJ :|( 2 0’25
10 1 (21 7Y
=|17,5+55 E 2200+ 2><17,5+§55 E .(5000—2200)+ 17,5+55 E .(8760—-5000)

= 534786,3905(KWh)

0,5




*Ton that dién nang trén tram bién ap khi van hanh ca 2 may suot nam:

AA,,, =2AP, .8760+%APN [(851 ) .t1+( >, j .(tz—tl)J{SSS ) .(8760t2)]

dmBA SdeA dmBA 0’25
2 2 2
=2x17,5%x8760+ 155 (Qj 2200+ (Ej .(5000 - 2200) + [lj .(8760—5000)
2 13 13 13
— 573307, 6923(KWh) 0,25
*Ton that dién nang tiét kiém duoc khi van hanh kinh té so v6i van hanh
2 may:

Ak =AM - Axr =573307,6923 - 534786,905=38521,3018 (KWh) 0,25
*Chi phi ton that dién nang tiét kiém duoc:

Yaa, =AAL € =38521,3018x1950 = 75116538, 51(ddng) 0,25
Tén thit cong sudt trén tirng doan va trén toan dwong diy 1,75
*So do thay thé tuong duong dé tinh ton that cong suat (hinh vé chi ¢é
diém khi ghi du so liéu)

©)
\959 l
510+j450KVA
Ta2=4500h
230 2,200
: — 05
1200+j900KVA -
Tun=5300h RSNO)
720+446KVA 1
Tnars=4200h >
* Pién tré va dién khang thay thé khi tinh ton that cong suét:
R, - ok _046x10 _, ) X, Yok _044x10 ),
2 2 2 2
R, =r.l,=064x5=320, X,, = Xyl =0,39 x5 =1,950)
R, Ry _foly_046x9 oo X, - Xis _Xols _044x9 00 0.25
3 3 3 3 3 3
2 2 2 2
aS, =2t Ry i) =%x(&2+ j1,95) = 2056 (32 + j1.95) = 6579,2 + j4009,2(KvA)| 0,25
dm
2 2 2 2
AS,, = P2U+2Qz X(Ry + jX.5) =%x(],38+ j1,32) = 3188,07x 1,33+ 1,32) =4399,5+ j4208,3(KVA) | (.25
dm




2 2 2 2
85y = o R, + ) - RIS AT g 4 e

2
dm Udm

(1200+510+720)° + (900 + 450+ 446)°

= T x(2,3+ j2,2) =40580,07x (2,3+ }2,2) = 93334,16 + j89276,15(KVA) | (,25
* T6n that cong suit toan phan trén toan dudng day:
AS,, =AS,, +AS,, + AS,, = (93334,16 + 6579, 2+ 4399,5) + j(89276,15+ 4009, 2 + 4208, 3)
=104.312,86 + j.97.493, 65(KVA) 0,25
Tén thit dién nang trén toan dwong ddy trong thoi gian mét nam 1,25
* Ton that cong suat tac dung trén toan duong day:
AP,y = AR, + AR, + AP, =(93334,16 + 6579,2 + 4399,5) =104.312,86(KW) 025
* Thoi gian st dung cong suit 16n nhit trung binh cua duong day:
T ;S‘ Tresi ST + S, Tows + Sy Towes 1500 5300 + 680,15 x 4500 + 846,95 x 4200

mexTe Z s, - S, +S,+8S, - 1500 + 680,15 + 846,95
= 4812,4822:(h) 0,25
* Thoi gian chiu t6n that cong suat trung binh tuwong tng ca nim (cong
thirc Kezevits):

2 2

Trg = (0,124 + TTXTTBJ 8760 = (0,124 + w} 8760 = 3209,0106(h) 0,25
* T6n that dién ning trén toan duong day trong thoi gian mot nam:

AA,, = AP, x 7, =104.312,86 x 3209,0106 = 334.741.073,5(KWh) 0,5
Tinh toan va lwa chon CD-CC 4,0
Chon CC1

P
*Tae, 2 Lip =k Jamp, = Ky - s =0,8 15
dcl tth, ty del t; ﬁ-Udm- cos (pdmz -nl \/g x 0’ 38 x 0, 8 x 0’ 9
= 0,8 x 31,687 = 25,35 (A) 0,25
15
kI 0% (3x0.38x0,8x0,9
* > dmD : : >~ =176,049 (A
dey o 25 (A) 0,25
(Do may mai m¢ may nhe nén chon o, = 2,5)
Vay chon cau chi ha ap CC1 co: I4. = 80A, I, = 100A 0.25
Chon CC2
P
*To>To =k, I, o =k, . amb, 0,25
dey ttD, ty *+dmb, to \/§-Udm _coS (Pdmz My
60
=0,8 x
J3x0,38x0,8x0,9
=0,8 x 126,76 = 101,41 (A) 0,25

60
7 x
kI ( ]
*y, 5 mm damp, _ J3x0,38x0,8%0,9 = 554575 (A)
2 oy 1,6

0,25




(Do ciu truc md may niang hodc md may mang tai nén chon o, = 1,6)
Vay chon cau chi ha ap CC2 c6: Iy = 600A, I, = 800A 0,25
Chon CC3
Cau chi CC3 bao vé dong thoi 2 dong co D3, P4 nén:
* Idc3 2 .§4 kti 'Idei = kt3 ‘IdeS + kt4 'Ide4
Pamp Pimp
=k, . 3 +k, . 4
K 3’Udm -COS (Pde3 N3 " \/gUdm -COS (Pde4 Ny 0725
~ 0.8 5,5 y 12
T J3x%0,38%x0,9x0, 9 J3x0,38x0,9%0,85
=0,8 x 10,328 + 0,8 x 23,861 = 27,35 (A) 0,25
n-1
1 + > k. I
*I mm max ; t; *-dmb; _ ImmD4 + kt3 .Ide3 - kmm4 .Ide4 + kt3 .Ide3 0,25
des = O('mmmax O('4 O(’4
_ 7x23,861+0,8x10,328 _ 109,56 (A) 0,25
1,6
(Do may khoan kim loai thuong m¢ may nang tai nén chon oy = 1,6) 0.95
Vay chon cau chi ha ap CC3 co: lgc = 120A, 1,4, = 200A ’
Chon CCT
Lye, 2 Zk Jamp, = =0,8[31,678 + 126,76 + 10,328 + 23,861]
=0,8 x 192,627 = 154,102 (A) 0,25
n-1
Imm max T z kti ‘Idei ImmBZ + Z kti ‘Idei
*]. > -1 _ i=1,3,4
dep =
! Onm max Olg
kmm2 ’Idez + ) Z kti 'Idei
- i=1,3,4 0,25
Ay
7x126,76 + 0,831,678 + 10,328 + 23,86
_ 7x126,76+0,8[31,678+ 10,328 + 23,86] _ g7 g () 0.25
1,6 ’
Dua vao thong so tham khao chon cau chi ¢o Iy, = 600A 1a phu hop,
nhung ddi véi cau chi tong bao v¢ toan mach phai chon qua 1 cap, do do
chon CCT co6: Ig. = 650A, I, = 800A. 0,25

TRUONG BQ MON GIANG VIEN RA PE

Quach Minh Thir Nguyén Anh Tiing




UBND THANH PHO HO CHI MINH  CQONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG CAO PANG KY THUAT Doc 1ap - Tu do - Hanh phuc
LY TU TRONG TP. HO CHI MINH

PE THI KET THUC HQC PHAN LY THUYET
HOQC KY: Il NAM HQC: 2015 — 2016

Bac dao tao: Cao ding
Hoc phan: Cung cap dién
Khéi lé’p: 15CD-DDT1’2’3’4’5’6’7,8’9 Ngély thi: / /2016

Thoi gian thi: 90 phit (khdng tinh thoi gian phat dé)
(khéng duoc sir dung tai liéu)

Cau 1: (3,0 diém)

Pudng diy phan nhanh 15KV cung cap dién cho cac phu tai c6 so do:

AC-70, 8Km

Cho biét théng s6 cap AC trén cac doan dudong day nhu sau:
AC-70: ro=0,46./Km, X¢=0,44./Km, by=2,48.10"° 1/2.Km.
AC-50: 1o=0,6442/Km, %0=0,392/Km, bo=2,23.10"° 1/Q2Km.
a) Kiém tra tn that dién ap trén duong day c6 dap ung k§ thuat truyén tai theo TCVN khong?
b) Cho biét gia tri dién ap tai ntt 1 1a U;=15,22KV, tinh cac gié tri dién ap nat Uy, Uy, Us
Cau 2: (3,0 diem)
Mot tram bién ap 22/0,4KV gdm 2 mdy bién ap 3 pha c6 cing dung luong 1000KVA va cing cac thong sd

k¥ thuat: 4Py = 1,85KW, APy = 9,5KW, 1,% = 2,2, Uy% = 5, cép dién cho mot phu tai cong nghiép co dd
thi phu tai cho trén hinh vé& sau:



S(KVA)
A~

1500

1200

620

450

0 2200 4300 6500

8760

a) Tinh toan va xac dinh ché d6 van hanh kinh té cho tram bién ap

b) X4c dinh chi phi cho ton thit dién ning tiét kiém duoc khi thuc hién van hanh kinh té so vé6i viée van

hanh hai may sut ca nam, biét gia tién mdi KWh 1a 1980 ddng.

Cau 3: (4,0 diém)

Cho mot mach cung cép dién cho mdt tram bom c6 2 may bom s6 liéu cho trong bang sau:

> t(h)

Mdy bom Uam (KV) P (KV) COS(pdm Kmm Kt n
MB1 0,38 22 0,89 7 0,9 0,86
MB2 0,38 14 0,86 7 0,9 0,85

Cac doan cap L; va L, ndi tir thanh gop & ti phan phdi dén cac may bom MB1, MB2 c6 thong sb sau:
(L1): Ky higu cap 3G4 — l¢p = 53A cap ngudn cho MBI
(Lo): Ky hiéu cap 3G1,5 — l¢p = 31A cip ngudn cho MB2

Ca hai may bom déu m¢ may trong diéu kién nhe tai.

Yéu cau:

a) Tinh toan va lya chon ddy chay—cau chi bao vé cho timg may bom va ddy chay—cau chi tong bao vé
chung cho ca tram bom. Cho biét thong s6 dong dinh muc ciua diay chay—cau chi tham khao trong

day sau:

l4» =50—70—-80—-100 — 125 — 150 — 160 — 185 — 200A
lvo = 100 — 200 — 400A

b) Kiém tra cac doan cap L;, L, da cho co dat yéu ciu ky thué:[ khong? Cho biét k;=0,9, k=1 vi & xa
nguon va chicu dai cap khong dang ké nén bo qua kiém tra 6n dinh nhiét khi tinh ngan mach va ton

that dién ap.

GHI CHU: CAN BO COI THI KHONG BUQC GIAI THICH Gi THEM.
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UBND THANH PHO HO CHI MINH  CQONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG CAO PANG KY THUAT Doc 1ap - Tu do - Hanh phtic
LY TU TRONG TP. HO CHI MINH

PAP AN PE THI KET THUC HQC PHAN LY THUYET
HOQC KY: Il NAM HQC: 2015 - 2016

Bac dao tao: Cao ding
Hoc phén: Cung cép dién
Khoi 16p: 15CD-PDT1 3456780 Ngay thi: / /2016

Thoi gian thi: 90 phit (khong tinh thoi gian phat dé)
(khéng duoc sir dung tai liéu)

Pe so 2

NOI DUNG
Cau | Muc Pap an Piém
1 a | Tinh tén thét dién dp trén dwong day 2,25

* So do thay thé twong duwong dé tinh ton that dién ap (hinh vé chi tinh
diém khi ghi du so liéu)

0 3680  j3520

} —1 oYY YN

~
h @
~
~
~
~
\L ~

) | 0,25
680+j550KVA \L
* Pién tro va dién khang thay thé trén timg doan dwong day khi tinh ton
that dién ap:
Ry, =yl = 0,46 x8 = 3,680, X o = %o, =0,44%8 = 3520
R, =11, =0,64x7=4,480Q, Xy, =%, =0,39x7=2,73Q
R, Kl, 064x6 X, X, 0,39x6
=18 03 =1920, X,,=—8= = =117Q
B2 2 2 ) 2 0,25

T6n that dién 4p trén timg nhanh:
Poy X Ryy +Qypy X X 4 P, xR, +Qp, x X,
u,. U
_ (P, + P ) xRy, +(Q, +Q, ) x Xy, N P, xR, +Q, x X,
U, U, 0,25

AU,, =AU, +AU,, =

dm




_ (540 +680)x 3,68 + (400 +550) x 3,52 | 540x4,48+400x 2,73
- 15 15

— 522,24+ 234,075 = 756,315(V) 0.25
AU, =AU, + AU, = Pot X Roy + Qg X X01 P xR +Qp x Xyy
U dm U dm
_ (P, + P )x Ry +(Q, +Qy ) x Xy .\ P. xR +Qy x Xy 0.95
U dm U dm ,
(540 + 680) x 3,68 + (400 + 550) x3,52 680x1,92+550x1,17
= +
15 15
=522,24+129,9=652,14(V) 025
Kiém tra yéu cau ky thugt truyén tdi ciia dwong day:
* T6n that dién 4p 16n nhét trén dudng day:
AU =max(AU,;,, AU,;5) = 756,315(V) 0,25
*Kiém tra
AU, =5%U,, = % x15.000(V) =750(V) < AU, = 756,315(V) 0,25
Vay ton that dién ap trén duong day vugt qua tri sO ton that cho phép nén
duong day khong dap ung dugc yéu cau ki thuat truyén tai theo TCVN 0,25
Gia tri dién ap tai cdac nut: 0,75
U, —AU,, =U, = U, =U, +AU,, =15220+522,24 =15742,24(V ) =15,742(KV) | 025
U,-AU,, =U, =U, =U, —AU,, =15220—-234,075 =14985,925(V ) =14,986(KV) 0,25
U,-AU,,=U, =U, =U, —AU,, =15220-129,9 =15090,1(V) =15,090(KV) 0.25
Xdc dinh ché d¢ van hanh kinh té tram bién dp 1,0
e Ton thit cong suat trong tram bién ap khi van hanh 1 may
2
AP]_M—APO'FAPN( Sta' ] 0125
dmBA
e Ton that cong suat trong tram bién ap khi van hanh 2 may
2
AP p=24Pg+ APN( S ) 0,25
2 SdeA
a) Xdc dinh ché dp vin hanh kinh té tram bién dp:)
*Tri s,é gidi hanq cua céng suit phu tai dé van hanh c6 loi vé mat
kinh t€ khi chuyén tir ché d6 van hanh 1 may lén van hanh 2 may
3 AR, 185
Sgn = Samaa 1+ AP, =1000 /29—,5 = 624,08(KVA) 0.25

* Phuong thirc van hanh kinh té nhu sau:




Véi: S; = 1500KVA

S; = 1200KVA O Si > Syp : Van hanh 2 may
Voi: S; = 620KVA
S, = 450KVA CO S < Sy, : Van hanh 1 may
0,25
Chi phi tén thét di¢n nang tiét kiém dwoc 2,0
*Ton that dién niang trén tram bién ap khi van hanh kinh té trong 1 nim:
2 B 27
1 S, S,
AA; =| 2AP, + = AP, t +| AP, + AP, (t,—t)+
2 dmBA L SdeA ]
- . -
+| 2AP, += AP ( J (t,—t,)+| AP, + AP, [ L j (8760-t,) 025
deA L SdeA ’
|:2 1,85+ — 9 5(120 ] } 2200+{1 85+9, 5 620 } 4300 - 2200
1500
+|2.1,85+ .(6500-4300)+|1,85+9,5| —— 1 8760 6500)
=50.588,055(KWh) 05
*Ton that dién nang trén tram bién ap khi van hanh ca 2 may sudt nam:
AA,, =2AP, .8760+%APN Ks% ] .t1+[sSZ ] .(tz—t1)+(883 j .(ta—t2)+(883 j .(8760—t3)} 0,25
=2x1,85x8760+= 9 SKHOO) 2200+ [ 620] (4300—2200) [150()) .(6500 - 4300) + (45()] .(8760— 6500)1
1000 1000 1000 1000
= 76.500,195(KWh) 0,25
*Ton that dién nang tiét kiém duoc khi van hanh kinh té so v&i van hanh 2
may:
Atk = Apm -Axr =76500,195 - 50588,055 = 25912,14(KWh) 0.5
*Chi phi ton that dién nang tiét kiém duoc:
. 0,25
Y, =AA, .c=25912,14x1980 = 51306037, 2 (dong)
Luwa chon ddy chdy - cau chi 2,5
Lua chon day chay cau chi CC;
22
*lger > | =k, I =0,9x =393 (A
Aot = TMBL T By dmMB, J3%0,38x0,86x 0,89 #) 0,25
22
I K 1 1 7Xﬁ 0,38x0,86x0,89 7x43,67
*| 4oq > —mml _ Zmml® dmMB1 _ XV,90 XY, 006 xY,869 _ 20 =122,27 (A) | 0,25
oy oy 2,5 ,
(Do MB1 m¢ may nhe tai nén chon a4 = 2,5)
Vay chon cau chi ha ap CCy c0: lge = 125A, 1,5 = 200A 0,25




Lua chon day chay cau chi CC,
14
*T,. =1 =k, .I =0,9x =26,19 (A
de, = LttMB, t “ldmMB, 30,38 0,85 x 0,86 (A)
0,25
7 x 14
X s Lom, _ Konm, lamvs, _— /3x0,38x0,85x0,86 _ 7x29,1 _ 81,48(A)
2 0y Oy 2,5 2,5 0.25
(Do MB, m¢ may nhe tai nén chon o, = 2,5)
Vay chon cau chi ha ap CC, c0: lq. = 100A, I, = 200A
Lua chon cau chi té)ng bao vé ca tram bom CCT 0,25
*Lger = Zkti Jammp, = 0,9 % (43,67 +29,1) = 65,5 (A)
i-1 0,25
n-1
I + > k. I
*To > i max nzz‘i i dmMB, ~ Lomus, K¢, Jamus,
dcT = -
Olrm max Oy 0,25
- Koo, Loones, + K, T, _ 7x43,67+0,9x29,1 _ 305,69 +26,19 ~132.75(A)
04 2,5 2,5 0,25
Vay chon cau chi ha ap CCT bao vé cho tram bom cé: 14.=160A, 1,,=200A
(Vi phai chon vuot qua 1 cap cua thong so 150A)
0,25
b | Kiém tra cic doan cdp 1,5
Kiém tra doan cap Ly
Déi voi doan cap Lyt k; = 0,9, k; = 1, I, =53A
Kika. I, =0,9 x1x 53 =477 (A)> Ljyg =393 (A) 0,25
I
Kiko Iy, = 47,7 (A) > < = % = 41,6 (A) 0,25
o
Vay doan cap L; da cho la phu hop 0,25
Kiém tra doan cap L,
Doi voicap Lo ky =0,9, ko =1, I, =31A
ki-ka.I,, = 0,9 x 1x31=27,9 (A) > Iy, =269 (A) 0,25
I
kka Ty, = 27,9 (A) < 22 = % = 33,33 (A) 0.25
o
(Lwu y: Do mach duoc bao vé bang cau chi, tai dong luc nén chon a = 3)
Viay doan cap L, da cho khong phu hop véi thiét bi. 0,25

TRUONG BQ MON GIANG VIEN RA PE
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