UBND THANH PHO HO CHI MINH CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG CAO PANG LY TU TRONG Poc lap - Ty do - Hanh phuc
THANH PHO HO CHI MINH

PE THI KET THUC HQC PHAN LY THUYET
HOQC KY: Il NAM HQC: 2017 — 2018

Bac dao tao: Cao dang
Hoc phan: Cung cap dién
Khdi l6p: 17C1-DCNy,34  Ngay thi: / /2018

Thoi gian thi: 90 phit (khong tinh thoi gian phdt dé)
(khdng duoc sur dung tai liéu)

Pesol

Cau 1: (3,0 diém)

Tr‘lnh’ bay va phan tich cac dic diém co ban cua ning lwong dién, néu vai trd cia ning lugng dién ddi voi
doi song con nguoi.

Cau 2: (3,0 diém)

Mot tram bién ap 22/0,4KV gdm 2 may bién 4p 3 pha cung loai, ciing dung luong 1000KVA va ciing cac
thong s0 ky thuat: AP = 1,85KW, APy = 9,5KW, 10% = 2,2, Uy% = 5, cap dién cho mot phu téi cong
nghi€p c6 do thi phu tai cho trén hinh 1 nhu sau:
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Hinh 1
a) Tinh toan va xac dinh ché d6 van hanh kinh té cho tram bién ap
b) Xéc dinh chi phi cho ton that dién ning tiét kiém dugc trong thdi gian mot nim khi thyc hién van
hanh kinh té so vdi viéc van hanh hai may suot ca nam, biét gia tien moi KWh 1a 2800 dong.
Cau 3: (4,0 diém)

Tinh toan va lya chon mot bd cau dao — cau chi tong cing v6i cac cdu chi nhanh cho mét ti cung
cap dién ctia mdt phan xuong co khi co6 so do cho trén hinh 2 nhu sau:
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Hinh 2: Ti cung cdp dién phdn xuéng

Dong co Ky hiéu Pam (KW) COS@um Kinm Kt 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

Thong sb cac cau dao — cau chi dé tham khao va lya chon dugc cho nhu sau:
limdac =15-30-50-63-80-100-125-150 - 175 - 200 — 350 — 500 — 600 — 650 — 800 — 1000A
l,s =100-200-400-600-800-1000-1200 - 1500A

GHI CHU: CAN BO COI THI KHONG PUGQC GIAI THICH GI THEM.
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UBND THANH PHO HO CHI MINH
TRUONG CAO PANG LY TU TRONG

THANH PHO HO CHI MINH

Doc 1ap - Tu do - Hanh phuc

PAP AN PE THI KET THUC HQC PHAN LY THUYET

HOQC KY: Il NAM HQC: 2017 — 2018

CONG HOA XA HQI CHU NGHIA VIET NAM

Bac dao tao: Cao dang

Hoc phén: Cung cép dién

Khdi 16p: 17C1-DCNy 534  Ngay thi: /12018

Cau | Muc Pap an Pié¢m
1 Trinh bay va phan tich cac ddc diém co bén ciia ning lwong dién 2,0
Ning luong dién ¢ 5 dic diém co ban sau:
1. Nang lugng dién khong co san trong tw nhién, n6 chi dugc khai tl}éc tr cac
dang nang lugng co ban khac nhu strc nudce, sirc gio, nhiét dg, ap suat,...thong
qua cac khau trung gian ma chuyén hod thanh. 0,5
2. Nang lugng dién dé dang bién déi thanh cac dang nang lugng khac (co ning,
nhiét ndng, hod nang, quang nang ...). 0.25
3. Nang luong dién dé dang truyén tai di xa tir noi nay dén noi khac véi hiéu
suat rat cao. 0,25
4. Nang luong dién khong tich trit dwoc (trir cac truong hop tich trir voi cong
suét rat nho nhu pin, acqui), do vay tai bat ky thoi diém nao ciing phai ddam bdo
sw can bang dong gitra nang luong dién san xuat ra voi ning luong dién duoc
tiéu thu ké ca cac ton that do qua trinh truyén tai. 0,5
5. Cac qua trinh vé dién xdy ra rdt nhanh (xdp xi v6i van téc anh sang
300.000km/s). 0,5
Vai trd ciia ning lwong dién déi véi doi song con nguwoi 1,0
Nang luong dién anh hudng va chi phdi 1én héu hét cac hoat dong song cua con
ngudi hién nay nhu chiéu sang, quat gio, dun nau, diéu hoa nhiét do, diéu khién
giao thong, bénh vién, truong hoc, san bay, bén cang, bén tau xe,. .. 0,5
Ning luong dién quan hé chat ché voi hau hét cac nganh kinh té qubc dan (khai
khoang, luyén kim, hoa chét, co khi, va hau het cac nganh cong nghiép, tleu thu
cong...). La vai tro chu dao dé tang nang suét lao dong, 1a co so dé phat trién 05
toan dién va hop 1y ciu trac kinh té ctia mot quéc gia. ’
2 a | Xdc dinh ché dp van hanh kinh té tram bién dp 1,0




e Ton thét cong suit trong tram bién ap khi van hanh 1 may

2
AP1|\/|—APO+APN( Sta' j
dmBA

0,25
e Ton thét cong suit trong tram bién ap khi van hanh 2 may
2
APo=2APo+ — L APN[ Sl j 0,25
2 SdeA
Ché d¢ van hanh kinh té tram bién dp
* Tri s0 gi6i han cua cong sudt phu tai d& van hanh c6 loi vé mit kinh t€ khi
chuyén tir ché d6 van hanh 1 may Ién ché d6 van hanh 2 may
/ AP, / 1,85
Sah =Sunm + 0 =1000. |2=—— =624,08(KVA 0,25
gh dmBA APN 915 ( )
* Phuong thirc van hanh kinh té nhu sau:
Vi phu tai: S; = 1500KVA
S; = 1200KVA O S; > Sgn : Van hanh 2 may
Vi phu tai: S; = 620KVA
S4 = 450KVA co S < Sgh : Van hanh 1 may 0,25
Chi phi ton thit dién ning tiét kigm dwoc 2,0
*T6n that dién nang trén tram bién ap khi van hanh kinh té trong 1 ndm:
2 0 2
1 S, S,
AA; =| 2AP, + = AP, 1 +| AP, + AP, (t,—t)+
2 SdeA L SdeA
+| 2AR, + = AP ( j +| AP, +APN( ] .(8760—t,) = 0,25
L deA L deA
=12.185+= 9 5(120 j } 2200+ {1 85+9, 5 620 :l 4300-2200) +
I 1500
+/2.1,85+= 9 5| —— | |.(6500—-4300)+|1,85+9,5| —— 1 .(8760-6500) =
L 0,5
=50.588,055(KWh)
*Ton that dién ning trén tram bién 4p khi van hanh ca 2 may sudt nim:
2 2 2 2 0,25
1 S, s, s, s,
APy, = 28R, 8760+ AR || | i+ =2 | .(t—t)+| == | (t,-t,)+ | .(8760-t,) |=
2 SdeA SdeA SdeA SdeA
_2x185x8760+ 29,5 {1200] 2200+ ( 620 ) .(4300-2200) + (15()0] (65004300 + [ 450 j (8760-6500)| | 0,25
2 1000 1000 1000 1000
=76.500,195(KWh)
*T6n that dién nang tiét kiém dwoc khi van hanh kinh té so v&i van hanh 2 may: 05

ATK = A2M — AKT :76.500,195 — 50.588,055 = 25.912,14(KWh)




*Chi phi ton that dién nang tiét kiém dugc:

0,25
Yo, =AA, € =25.912,14x2.800 = 72.553.992 (d6ng)
Tinh toan va lwa chon CD-CC 4,0
Chon CCI1
P
*Te >Lp =k, Iyp =K, . dmb, =08 15
den TP T T3 U g COS g, Ty J3x0,38x0,8x0,9
=0,8 x 31,687 = 25,35 (A) 0,25
15
kI | 5% 0,38x0,8x0.9
,,c]:dc1 > mm; *dmb, _ ’ ’ ’ — 76,049 (A)
oy 2,5 0,25
(Do may mai m¢ may khong tai nén chon a4 = 2,5)
Vay chon cau chi ha ap CC1 co: Iy = 80A, I, = 100A
Chon CC2 0.25
*Ich 2 Itt£)2 = kt2 -Ide2 = ktz- PdeZ
‘/§'Udm -COS Pgm, N2 0,25
= 0,8 x 60
J3x0,38x0,8x0,9
=0,8 x 126,76 = 101,41 (A)
L 7x [ 60 J 0,25
*], > mmydmby _ \3x0,38x0,8x0,9) _ goy coe (A)
? Oy 1,6
(Do ciu truc lubn mé may lGc mang tai hodc nang tai nén chon o, = 1,6) 0,25
Vay chon cau chi ha ap CC2 c6: Igc = 600A, I\, = 800A
Chon CC3 0.95
Céu chi CC3 bao vé dong thoi 2 dong co D3, D4 nén: '
*Ige, 2 > Ky Tamp, = Ky, -Lamp, + K¢, Lamp,
i=3,4
_ Pdm})3 +k Pde4
= K, ty "
3 3.U,,,.cos Pamp, N3 * V8.Ugp-€OS Qgmp, s
. 5,5 12 0,25
=0,8x + 0,8 x
J3x0,38%x0,9x0,9 J3x0,38x0,9%0,85
=0,8x 10,328 + 0,8 x 23,861 = 27,35 (A)
n-1
I +> k. I
s mm max ; t; *-dmb; _ ImmB4 + kt3 ,Ide3 _ kmm4'Ide4 + kts .]:de3 0,25
des Ol mm max Oy Oy
0,25
_ 7x23,861+0,8x10,328 - 109,56 (A)
1,6
0,25

(Do may khoan kim loai thuong mé may nang tai nén chon oy = 1,6)
Vay chon cau chi ha ap CC3 c6: Igc = 120A, I,, = 200A

0,25




Chon CCT

4
*Tgo, = Dk, Typ, =0,8[31,678 + 126,76 + 10,328 + 23,861]
i=1
= 0,8 x 192,627 = 154,102 (A)

n-1
Imm max T Z kti 'Idei Imng + . Z kti ‘Idei

*T > i=1 _ i=1,3,4
dor ®mm max Ay
kmmz 'Ide2 + Z kti 'Idei
- i=1,3,4
Ao
7x126,76 +0,8(31,678 + 10,328 + 23,86
_ 7x126,76 +0,8] ,16 +10,328 + 23, ]:587,508(A)

Dua vao thong s6 tham khao, chon ciu chi ¢6 I = 600A 1a phu hgp, nhung ddi

lgc = 650A, Iy, = 800A.

v6i cau chi tong bao vé toan mach phai chon qua 1 cp, do d6 chon CD-CCT c6:

0,25

0,25

0,25

0,25
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UBND THANH PHO HO CHI MINH CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG CAO PANG LY TU TRONG Doc lap - Ty do - Hanh phuc
THANH PHO HO CHi MINH

PE THI KET THUC HQC PHAN LY THUYET
HOQC KY: Il NAM HQC: 2017 — 2018

Bac dao tao: Cao dang
Hoc phén: Cung cép dién
Khdi 16p: 17C1-DCN;,34  Ngay thi: /12018

Thai gian thi: 90 phlt (khong tinh thoi gian phat dé)
(khéng diroc sir dung tai liéu)

Cau 1: (3,0 diém)

a) Hé thong dién qubc gia 13 gi, gdm c6 nhitng khau nao? Vai trd ctia ning luong dién ddi voi doi séng
con nguoi va doi voi mdt quoc gia?
b) Hay cho biét ludi dién cia hé thong dién qudc gia Viét Nam hién nay ¢ cac cap dién ap nao?

Cau 2: (3,0 diém)

Puong diy phan phdi 15KV céap dién cho 2 phu tai c¢6 cac thong sb cho trén so do sau:

O AC-50, 8Km O, AC-35, 4Km ®

d i}

1000KVA 500KVA
cosp = 0,8 cosp = 0,7

Cho biét théng s6 ddy cap truyén tai trén cac doan duong day la:
AC-50: ry=0,640/Km, X,=0,3942/Km va AC-35: ry=0,850/Km, x,=0,41/Km
a) Kiém tra ton that dién 4p trén toan dudng day theo TCVN trong hai truong hop:
- BPuong day van hanh binh thuong
- Puong ddy van hanh khi c¢6 sy ¢b duat mot day trén 16 kép O1
b) Xac dinh céc gia tri dién ap U va Uy, biét ring U;=15,14KV.
Cau 3: (4,0 diem)

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

My bom Ugm (KV) | Paw (KW) | COS@tm | Kum Kq n
MB1 0,38 22 0,89 7 0,9 0,86
MB2 0,38 14 0,86 7 0,9 0,85

Céc doan cap Li va L, ndi tir thanh gop & ta phan phdi dén cac may bom MB1, MB2 c6 thong sb sau:
(L1): Ky hiéu cap 3G4 — lgp = 53A cép ngudn cho MBI



(L): Ky higu cap 3G1,5 — l¢p = 31A cép ngudn cho MB2
Ca hai may bom déu mé may trong diéu kién nhe tai.

a) Tinh toan va lua 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 cua day chay—cau chi tham khao trong
day sau:

l#n = 15—30—-50 - 63— 80 — 100 — 125 — 150 — 160 — 185 — 200A — 250A
lve = 100 — 200 —400 — 600A

b) Kiém tra cac ‘doan cap Ly, L, da cho co dat yéu cAu 197 thut khong? Cho biét k1:O,Q, ko=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 PUGQC GIAI THICH Gi THEM.

TRUONG KHOA TRUONG BQ MON GIANG VIEN RA PE
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UBND THANH PHO HO CHI MINH CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG CAO PANG LY TU TRONG Doc lap - Ty do - Hanh phuc
THANH PHO HO CHI MINH

PAP AN PE THI KET THUC HQC PHAN LY THUYET
HOQC KY: Il NAM HQC: 2017 — 2018

Bac dao tao: Cao dang
Hoc phén: Cung cép dién
Khdi 16p: 17C1-DCNy,34  Ngay thi: /12018
NOQI DUNG
Cau | Muc Pap an Pié¢m
1 a | Hé thong dién quoc gia la gi, gom cdc khiu nao, dong vai tro thé nao? 2,0

H¢ thong dién quoc gia: 13 mot tap hop tit ca cac phan tir ¢6 lién quan dén ning

luong dién trong mot quoc gia, gom cé 3 khau co ban: 0,25
- Khdu sdn xudt dién ndng: Bao gdm cac nha may san xuét ra ning luong dién
nhu nha may thuy dién, nha may nhiét dién, nha may dién hat nhan,.. 0,25
- Khdu truyen tai dién ndng: Bao gdm hé thong tram bién ap, tram phan phdi
dién va hé thong cac duong day tai dién tir cac nha may dién dén noi tiéu thy. 0,25

- Khdu tiéu thu dién ndng: Bao gdm tat ca cac phan tir c6 chirc ning sir dung
nang luong dién nhu céc dia ban dan cu ndng thon, cac do thi, khu cong nghiép,
khu thuong mai, khu du lich, san bay, bén cang, nha ga, ham mo, cau duong,... 0,25

Vai tro ciia nang luwong dién:

Nang luong dién anh huong va chi phéi lén hau hét cac hoat dong song cua con
nguot hién nay nhu chiéu sang, quat gio, dun nau, ché bién thyc phdm, may mic,
diéu hoa nhiét do, diéu khién giao thong, moi hoat dong cua bénh vién, truong
hoc, san bay, bén tau xe, khu du lich, khu thuong mai,. 0,5

Ning luong dién quan hé chit ché véi hau hét cac nganh kinh té qudc dan (khai
khoang, luyén kim, héa chét, co khi, va hau het cac nganh cong nghiép, tiéu thu
cong...). La vai tro chu dao dé tang nang suat lao dong, 1 co s& dé phat trién

toan di¢n va hO’p Iy cAu tric kinh té ciia mot quéc gia. 0.5

b Luéi di¢n quéc gia VN c6 cdc cdp dign dp nao 1,0

Ludi dién cua hé thong dién qudc gia Viét Nam hién nay c6 cac cip dién ap
xoay chiéu (liét ké theo thr ty tir cao xudng thap) nhu sau:

500KV — 220KV — 110KV — 35KV — 22KV — 15KV — 5KV - 0,4KV 0,5
Va duoc chia ra theo cac cap dién ap nhu sau:

- Haap: tir 0,4KV tré xudng




- Trung ap: 15KV, 22KV va 35KV
- Cao ap: 110KV va 220KV
- Siéu cao ap: 500KV

Chp 5KV va 15KV tai dAu ngudn cac nha may phat dién 0,5
Kiém tra tén thit dién dp trén dwong ddy trong hai truong hop 2,25
e So dd thay thé duong day (diém chi dwoc tinh khi hinh vé ¢é ghi day di c&c sé
liéu)
0 2562 ;1,562 0) 4,250  j2,050Q ©)
———00" 1 :l—fZSZS\—i 0,25
800+/600KVA 350+/355KVA
e Tong tro trén cac doan dudng day
z. :(0, 64+210,39]*8 _ 2,56+ [156(Q) 0,25
Z1,=1(0,85+j0,41)*5 =4,25+j2,05(2) 0,25
e Cong suat tai
S; =P1+jQ1 = S3.cos¢ + jS1.5ing = 1000* 0,8 + j.1000* 0,6
= 800 + j600(KVA) 0,25
Sy =P +jQz = S,.c08¢, + jS,.5Ing, = 500* 0,7 + j.500* 0,71
= 350 + j355(KVA) 0,25
¢ Khi lam vi¢c binh thuong
800+ 350)*2,56 + (600 + 355)*1,56 * *
AU, _( ) ( ) , 350%4,25+355 2,05:443,27(\/) 0.25
15 15
Xét TCVN dé hé théng 1am viéc trong diéu kién binh thuong 1a:
AUbt < AUCPZS%Ud‘m
Do: AUy = 443,27(V) < AU¢p = 5%U 4, = 0,05%15000=750(V)
Vay duong diy théa man diéu kién ton that dién ap cho phép khi lam viéc binh
thuong. 0,25
e Khi ¢ sy c¢b dirt mot day trén 10 kép O1
800+350)*5,12 +(600+355)*3,12 * *
AUSC=( ) ( ) , 350%4,25+355 2,05:738’86(\/)
15 15 0,25
Xét TCVN dé hé théng lam viéc trong diéu kién sy cd co kiém soat 1a:
AUSC < AUSCszlO% Udm
Do: AUg; = 738,86(V) < AUseep = 10%U 4, = 0,1*15000=1500(V)
Vay duong day cung thoa man diéu kién ton that dién ap cho phép trong diéu
kién c0 sy co dut day. 0,25
Xdc dinh dién ap U,, Ug 0,75
e Do ton that dién ap trén cac doan O1, 12 khi lam vi¢c binh thuong la:
800+ 350)*2,56+ (600 +355)*1,56
AU, = ( ) 15( ) =295,59(V) = 0,2956(KV)
* *
AU, = 35074 2512355 295 _147,68(v) = 0,1477(KV) -

e Dién 4p tai nit 2




U, = U; — AU, = 15,14 — 0,1477 = 14,9923 = 14,99(KV)
e Dién 4p tai ddu duong day

0,25

Uo = Uy + AUg; = 15,14 + 0,2956 = 15,4356 = 15,44(KV) 0,25
Luwa chon diy chdy - cau chi 2,5
Lwa chon day chay cau chi CC;
22
*|d12| MB1 — kI :O,9>< :39,3(A)
ae ti dmME, J3x0,38x0,86x 0,89 025
22
I K 1 L 7XJ§ 0,38x0,86x 0,89 7x43,67
*yoy > —mml _ ZmmldmMBL _ XY,90 XY, 00 xY,89 _ 20 =122,27(A) 0,25
oy oy 2,5 \
(Do MB1 m¢ may nhe tai nén chon oy = 2,5)
Vay chon cau chi ha ap CCj ¢0: lge = 125A, 1,5 = 200A 0,25
Lua chon ddy chay ciu chi CC;
14
*T,,. >1 =k, I =0,9x =26,19(A) 0,25
de, < LttMB, t, “tdmMB, 3 %0.38% 0,85 x 0,86
7 x 14
*1,, 2 ooms _ Som Tomvn, /30,38 0,85x0,86 _ 7x291 _ g1 4g(a) | o
? Oy gy 2,5 2,5 )
(Do MB; m¢ may nhe tai nén chon o = 2,5)
Vay chon cau chi ha 4p CC; ¢6: lge = 100A, Iy, = 200A 0,25
Lua chon cau chi téng bao vé ca tram bom CCT
“Toer 2 D Ky, g, =0,9 x (43,67 +29,1) = 65,5(A) 0.25
i=1
nz—l
Immmax + k -‘IdeB-
*T > b £ b ImmMBl + ktz 'IdeB2 0,25
dcT = -
Olyim max 1251
B kmml Timus, + kt2 Timz, _ 7x43,67+0,9x29,1 _ 305,69 + 26,19 ~132,75(A) 0,25
oy 2,5 2,5
Vay chon cAu chi ha ap téng CCT bao vé cho tram bom c6: IdC:;I.GOA, ly=200A
(Vi phai chon vuot qua 1 cép so véi gia tri 150A khi chon cho cAu chi nhanh) 0,25
Kiém tra cic doan cdp 15
Kiém tra doan cap Ly
Doi voi doan cép Ly k1 =09, ko =1, I, =53A
kiko. I, =0,9x1x53=477(A)> Liyp =39,3(A) 0,25
I
kika. I, =47,7(A) > < = % = 41,6(A) 0.95
a )
Vay doan cap L; da cho la phu hop 0.25
Kiém tra doan cap L,
Doi v6i cap Lo k1= 0,9, ko =1, I, =31A
kika. I, =09 x1x31=279(A)> Lyyp, =269(A) 0,25




1
kike I, = 27,9(A) < 2 = % = 33,33(A) 0,25
a )
(Do mach dugc bao vé bang cau chi va tai dong luc nén chon o = 3)
Vay doan cap L, da cho khéng phu hop véi thiét bi. 0,25
TRUONG BQ MON GIANG VIEN RA PE
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