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Noi dung huéng dan : Toan bo dé tai
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(Ky va ghi ro ho tén)
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LOI NOI PAU

Hién nay trén dia ban cic thanh phé 16n nhw Ha Ni, thanh pho
Ho6 Chi Minh, thanh phé Pa Ning... nhu ciu nha & 13 mdt van dé birc
thiét. Vi vy nén rat can thiét ké nhirng khu chung cw cao ting dé dap
rng nhu ciu sinh hoat ciia nguoi dan. Cac khu chung cu cao ting nay
dwoc thiét ké va thi cong theo cac ki thuit tién tién, dic biét ching c6 ché
dg lam viéc tin ciy va an toan cao.
Hé thong dién trong khu chung cu cao tang c6 cic dic diém co ban sau:
Phu tai phong pht da dang.
Phu tai tip trung trong khong gian hep, mét do phuy tai twong d6i cao.

C6 cac hé thong cap ngudn dy phong.

YV V VYV V

Khong gian lap dit bi han ché va phai thoa man cac yéu cau my thuat
trong kién trac xay dung.
> Yéu cau cao vé ché do lam viéc va an toan cho ngudi sir dung.

Khu chung cu cao tﬁng l1a h ti€u thu loai 2 vi vay can phai thiét ké hé
théng cung cap dién chinh xac. Viéc cung cap dién tot dam bao cudc song
sinh hoat ctia ngudi dan va khong thiét hai vé kinh té. Thiét ké va van hanh hé
théng cung cép dién cua khu chung cu cao tﬁng la moOt nhién vu mdi mé cua
ngudi thiét ké. V6i cac yéu cau d6 dé tai “Thiét ké cung cip dién cho khu
chung cw cao ting” do thac si Nguyén Poan Phong huéng din di duoc thuc
hién. Pé tai gom cac ndi dung sau:

Chuong 1: Xac dinh nhu cau phu tai.
Chuong 2: Chon so d6 néi dy va tiét dién day dan.

Chuong 3: Tinh toan ton that dién nang trong mang dié¢n.



CHUONG 1
XAC PINH NHU CAU PHU TAI

1.1. PAT VAN PE

Khi thiét ké cung cap dién cho mot cong trinh nao d6 nhiém vy dau tién
ctia chiing ta 1a xac dinh phu tai dién cta cong trinh 4y. Tuy theo qui mé cua
cong trinh ma phu tai dién phai xac dinh theo phu tai thuc té hodc con phai ké
dén kha ning phat trién ctia cong trinhtrong tuwong lai 5 nim, 10 nim hay lau
hon nita. Nguoi thiét ké can biét phu tai tinh toan dé chon cac thiét bi dién
nhu : may bién ap, day dan, cac thiét bi dong cit bao vé...dé tinh cac ton that
cong suét, dién ap ...

Phu tai dién phu thudc vao nhiéu yéu té nhu : cong suat va s luong cac
may...vi vay xac dinh chinh x&c phu tai tinh toan 12 mot nhiém vu rat quan
trong. Boi vi néu phu tai tinh toan duoc xac dinh nhoé hon phu tai thuc té thi
s& lam giam tudi tho cac thiét bi dién, c6 khi din dén nd nguy hiém. Néu phy
tai tinh toan 16n hon phu tai thyc té nhiéu thi cac thiét bi dién duoc chon s&
qué 16m so véi yéu cau, do d6 gay lang phi.

1.2. PHU TAI PIEN SINH HOAT

Truéc hét ta xac dinh md hinh du bao phu tai: coi nam co s¢ 1a nam
hién tai t;=0, 4p dung md hinh (1.22) trang 13 sach bai tip cung cap dién-
NXBKH&KT c6 dang P; = Py + Poau(t-to) = Po(1+a(t-tp)) = 1,36(1+0.03t)

Phu tai tinh toan s& 1a phu tai & ndm cudi cia chu ki thiét ké. Suét phu
tai cia moi ho gia dinh & cudi chu ki thiét ké 13 :

Po-15= 1,36(1+0,03.15) = 1,972 (kW).
Tinh toan twong tu cho cac nim khac, két qua cho trong bang.

Pé tién chon thiét bi ngoai vi¢c xac dinh phu tai téng cua toan khu
chung cu, ta can xé4c dinh phuy tai riéng ctia mdi tang. Hé sé dong thoi ctia mdi

téng duoc xéac dinh theo biéu thire



n n
KN _p 15 PE=P) :0,35+1,5J 0.35(1-0.35) _50g
ho
dq_ pd -
kgt =p% +15 /M —0,7+15 /M — 0,872
Nho 16

Cong suat tinh todn cua moi tang:

Pang = Kdt-Po_15-Npo = 0,528.1,972.16 = 16,659 (KW)
Pang = Kt Po_1sNno = 0,872.1,972.16 = 27 513 (KW)
Puang= Max( P o Png ) = Max(16,659;27,513) = 27,513 (KW)

Hé s6 dong thoi cua toan chung cu véi tong sdn = 12.16 =192 ho

Ne _ phn ~
K = p 415 (FE=P) 0,35+1,5J 0.35(1-0.35) _ 401
n 192
d d
G = p? +15 | E=F) _07415 9EZ0D g 733
n 192

Phu tai sinh hoat ngay va dém ctia toan chung cu:

N =k py_gs.n =0,401.1972.192 =151,828 (kW)
Pd = k& .py_s.n =0,733.1,972.192 = 277,513 (KW)

" 151,828

pd 277,531

Taco ti1é

Tra bang 3.pIBT tr.455 sich BTCCD-NXBKH&KT

Ta ¢ hé sd cong suét trung binh cta phu tai sinh hoat la cosy = 0,91.

1.3. TINH TOAN PHU TAI PONG LUC

a. Thang may.
Chon hé s tiép dién & = 0,8
COSQum = 0,54; cong suat ctia mdi thang may P = 7 (KW)

Cong suat cua cac thang may quy vé ché do lam viéc dai han 1a :



Pin = Prim . V& =7.,/0,8 = 6,26 (KW)
Péi voi khu chung cu cao ting c6 6 thang may voi nha cao 12 ting, tra bang 2
tr.732 sach CCb-NXBKH&KT ta co kperm = 0,58.
Suy ra tong cong suit cia 6 thang may la
Pstm= Knetm-2Pim= 0,58.6.6,26 =21,7848 (kW)
DPdi véi thang may co thé coi hé s6 tham gia vao cuc dai ¢ cac gio cao diém 1a
nhu nhau va bang 1, tc 12 P" =P ¢ = 21,7848 (kW)
b. Bom nuoc
Chon cong suit cia mdi may bom 1a 6,3 kW
Heé s6 sir dung ke = 0,55 ; cosp=0,78 ;
Vi 4 may bom c6 cong suat giong nhau nén hé sd nhu cau cua tram
bom la:

1-Kgy 1-0,55
= 0,55 +
Jny Ja

Cong suat tinh toan cta tram bom 1a:

Py = KncbPrbom = 0,775.4.6,3 =19,53 (KW)

knc: ksd + = 0,775 ;

Chon hé s tham gia cuyc dai ngay = 1, h¢ s6 tham gia cuc dai dém = 0,55
Cong suét tinh toan & cac thoi diém cuc dai:
- Ngay Ppngay = 1.19,53 =19,53 (kW)

- bém Ppgem = 0,55. 19,53 = 10,7415 (kW)

ap dung phuong phép sé gia ta co:
Cong sudt tinh toan cia nhém dong lyc 1a:

0,04

Pii =Py, + R [%bnj —0,41|=21,7848 +19,53(($J0,04 - 0,41} =34,4 (KW)

¢ \0o 0,04
pd=p 1R [P%] 0,41 :21,7848+10,7415[(%) _0,41]:28,456 (KW)



H¢ s6 cong suat cua nhém dong luc:

Cosg = 2R cosg; _ Ry-COSpyy, + Ry.COSp

xR P+ Py

Co50g = 21,7848.0,54 +19,53.0,78 _ 0,653.
21,7848 +19,53

1.4. PHU TAI CHIEU SANG

a. Chiéu sdng trong nha
Chon chiéu sang trong nha vdi dién tich Fy, = 1,75% téng dién tich
mit bang. Téng chiéu dai mang dién chiéu sang trong nha bang 4,5
tong chiéu cao ciia chung cu.
Suy ra téng dién tich chiéu sang la:
Fesi= 0,0175.(180.200) = 630( m?)
Cong suét chiéu sang trong nha
Pest =PocsiFes1=20.10°.630 =12,6 (KW)
b. Chiéu sdng bén ngodi
Chiéu sang ngoai voi tong chiéu dai bang ntra chu vi cta khu chung cu
Le,=A +B =180 +200 = 380 (m)
Cong suit chiéu sang ngoai troi
Pes2= Pocs2 Les2= 0,025.380=9,5 (kW)
1.5. TONG HQP PHU TAI
Ta co: tong cong sut chiéu sang
Pes= Kat(Pes1 + Pes2) = 1.(12,6+ 9,5) = 22,1 (KW)
Hé sb déng thoi cua hai nhom phu tai chiéu sdng déu bé“mg I, kg=1
Suy ra: phu tai tong hop ctia toan chung cu xac dinh theo phuong phéap

s6 gia



Bdang 1.1. 50 liéu vé phu tai tinh todn cua cac nhom o cac gio cao diém

Cong suat & gio Phu tai sinh hoat Bong luc Chiéu sang
cao diém (kW) 3?1 PS?] Pdri I:)ddl ch Pc('js
151,828 | 277,531 34,4 |28,456 |0 22,1

Cong suat tinh toan cia hai nhém dong luc va chiéu sang

Pdr;&cs = Pdri =34,4 (kW)

Pd
Pddl&cs = I:)ddl + Pc(; -((?)0’04 -0,4

221

1) = 28,456 + 22,1.((?)0*04 ~0,41) = 42,85 (kW)

SO gia cua phu tai va chiéu sang & cac thoi diém cuc dai:

APd _ pd I:)ddl&cs
dl&cs — ' dl&cs 5
Pn

n __ ph dl&cs
AI:)dl&cs - I:)dl&cs 5

0,04

0,04

—-0,41 =42,85

~0,41 :34,4(

Cong suat tong hop cla toan chung cu:

0,04
(%85] - 0,41} =29,126(kW )

0,04
%’4) - 0,41] = 23,054(kW )

Py = PJ + APyjgcs =151,828 + 23,054 =174,882(kW)

P = P + APflecs = 277,531+ 29,126 = 306,657 (kW )

Nhu vay cong suét tinh toan la:

Py = max (P PY) = max(174,882 ; 306,657) = 306,657 (KW)

Coi hé s0 cong suat cua phu tai chiéu sang bang 1 ta cd h¢ so cong suat tong la:

Cos

_ 2 R.Cosp; _ P§.cospy, + Pij.cOSyy + Peg COSy,

G Y-

d n
IDsh + I:)dl + Pcs



_277,531.0.91+34,4.0,653+221.1
277,531+34,4+221

Cos =0,889

Suy ra ¢y =27,25°

Vay cong suat biéu kién la:

o = Pu 306,657
" Cospy 0,889

=344,946(kVA)

Qu =Py . tgos =306,657.t927,25° =157,94(kVAr)



CHUONG 2
CHON SO PO NOI DAY VA TIET DIEN DAY DAN

2.1. PAT VAN PE
bé tang d0 tin cay mang dién so dd duoc bd tri hai duong day hé tro du
phong cho nhau duoc tinh toan dé mdi duong day c6 thé mang tai an toan khi
¢6 sy cd & mot trong hai dudng ddy ma khong lam giam chat lugng dién trén
dau vao cua cac ho tiéu thu (hinh 3.1). Cac mach dién sinh hoat, chiéu sang,
tram bom va thang may duoc xay dung doc 14p v6i nhau. Mach chiéu sang co
trang bi hé théng tu dong dong ngét theo chuong trinh xac dinh.
Day dan va ddy cap trong mang dién dugc lya chon theo cac diéu dién sau day:

> Luc chon theo diéu kién phét nong .

> Lua chon theo diéu kién ton that dién ap cho phép.

Ngoai hai diéu kién néu trén nguoi ta con lya chon theo két cdu cua day
danva cap nhu mot soi, nhiéu sgi, vat lién cach dién... Doi véi mang dién ha
ap 12 mang tryc tiép nbi véi phu tai vi vay phai dam bao dién ap nam trong
pham vi cho phép. Hon nita, trong mang ha ap khong c6 bién phap diéu chinh
dién 4p cho ca mang dién. Vi vay khi chon tiét dién day dan, ddy cap cho
mang ha ap ngudi ta chon theo diéu kién ton that dién ap cho phép. Sau d6
can kiém tra xem ton that dién ap thyc té trén dudng diy c6 bé hon ton that
dién ap cho phép hay khong, vi day 1a diéu kién dam bao an toan ddi véi day
dan va day cap.

2.2. CHON DAY DAN TU TRAM BIEN AP (TBA) PEN TU PHAN
PHOI TONG.

Ta phan phdi tong dugc dat tai 16ng thang may voi tong chiéu dai 1, = 45
m , trong
tong s6 hao ton dién ap cho phép 5% ta phan bd cho ba doan nhu sau:tir TBA

dén tu phan phoi ton A Uep1 = 2%, tur ti phéan phdi tong dén ta phan phdi cac



tang va tir t phan phdi ting dén cac ho gia dinh déu bang 1,5%. Du dinh
km
QOmm?

chon cap 151 dong c6 d6 dan dién y =54

So bd chon x,= 0,07 2
km

Xac dinh thanh phan hao ton dién ap phan khang

-3
AU, = QX 157,94.0,07.435.10 _1300(v)
U, 380.10
1,309

AU ;% =" 100 = 0,344%
380

2
AU cp = m380 = 7,6(\/)

Thanh phan hao ton dién ap tac dung
AU =AU, —AU,; =7,6-1,309 =6,291(V)
AU 1% =2-0,344 =1,655%
Tiét dién day dan cua duong day cung cip cho ti phan phdi tong duoc

xac dinh theo cong thuec:

_ Rl 306,657.45
yAU, Uy, 54.6,291.0,38

=106,89(mm?)

Tra bang 2- 36 trang 645 sach CCD - NXBKHKT
Chon cép van xodn ¢o tiét dién 120mm? cach dién XLPE vo PVC ta co:
Q Q
Xo=0,06— ; ro=0,17—
km km

Hao ton thuce té 1a:

45.107% =7,295(V)

_ P +Qe X | = 306,657.0,17 +157,94.0,06
Ugm 380.107°

AU, =7,295(V) < 7,6(V)

AU,

Nhu vay cap da chon dam bao yéu cau vé chat luong dién ap .



Tra bang pl4.15 Tr 371- sich HTCCDb- NXBKH&KT ta c6 cap rudt
ddng co tiét dién 120 mm? thi dong dién cho phép bang 350 A.

Kiém tra theo diéu kién phat néng,vi mang dién ha ap duoc bao vé
bang aptomat nén ta co:

Lo Vo _ 12510, _ 125,600 _

cp

15 1,5 15
2.3. CHON DAY DAN PEN CAC TANG.
C6 thé thyc hién theo hai phuong an:
Phuong an 1: mdi ting mot tuyén day di doc lap
Phuong 4n 2: chon mét tuyén day doc chung cho tit ca cac tang.
a. Phuwong dan 1:
Tinh toan cho ting cao nhat 13 ting 12
Chiéu dai tir ti phan phéi dén ti phan phdi tang 12 1a: 1 ,= 3,5.12 = 42 (m)
Cong suat phan khang cua mdi ting di dugc xac dinh nhu & trén
Qtang = Ptang-t0 0 = 27,513.t924,49° = 27,513.0,4555 = 12,535
(KVAr)

15
AU cp2 = m380 = 5,7(\/)

Thanh phan hao ton dién ap phan khang:

QungXol2 12,535.0,07.42.107°
Ugn 380.107°

0,0967

AU, = = 0,0969(V)

AU ,% = 100 =0,025%

Thanh phén hao ton dién 4p tac dung:
AU, =AUy, =AU, =5,7-0,0967 = 5,6033(V)
AU,,%=15-0,025=1,475%

Tiét dién day dan cua dudng diy cung cdp cho tii phan phdi tong dugc

xac dinh

10



theo cong thuc:

co Pagls 2751342
yAU U, ~ 54.56033.380.10 °

=10,049(mm?)

Tra bang 2 - 36 trang 645 sach CCD - NXBKHKT
Chon cép van x0én ¢6 tiét dién 16mm? cach dién XLPE vo PVC ta co:
Xo= 0,07% ;o= 1,25%.

Hao ton thuc té 1a:
Prangfo + Qtang Xo |, = 12535007 +27,513.1,25

421072 =3,89(V) <5,7
Ugm 380.1073 V) V)

AUZZ

Nhu vay cap d3 chon dam bao yéu cau vé chat lugng dién ap
b. Phwong dan 2:
Chon moét tuyén dudng day doc chung cho tt ca céac ting

hinh 3.2 . So d6 duong ddy Ién cdc tang

| L
322221122111

Coi duong day doc 1én céc ting c6 phu tai phan bd déu nhu hinh 3.2
Thanh phéan hao ton dién ap phan khang:

Xa 0,07.42.1072
AUXZZQ2 Xod, _157,94.0,07.42.10 _ 0,6(V)

2U 4, 2.380.107°

AU % =22 100 = 0,157%
380

Thanh phan hao ton dién ap tac dung :
AU, =AU, —AU,, =57-0,6 = 51V)

AU,,% =15-0,0157 =1,342%

11



Tiét dién day dan cta duong day cung cép cho ta phan phdi tong duogc
xac dinh
theo cong thuc:
_ Pl _ 306,657.42.10°°
2.7.AU Uy, 2.54.51.380.10°°
Tra bang 2 - 36 trang 645 sach CCD - NXBKHKT

= 61,53(mm?)

Chon céap van xoén ¢6 tiét dién 70 mm? cach dién XLPE vo PVC ta c¢o:

Xo = 0,062 = 0,292
km km

Hao ton thuc té 1a:

Ps.1ry + Qs . X L — 306,657.0,09 +157,94.0,06

2Ug, 2 2.380.10°

Nhu vy cap da chon dam bao yéu cau vé chat lugng dién ap .

AU, = 421073 =5,44(V) <5,7(V)

12
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c.So sanh 2 phwong dn :
-Phuong an 1:
Téng chiéu dai cia tat ca cac nhanh day 1én céac tang 1a

D1, =3,5+7+10,5+14+17,5+21+24,5+28+31,5+35+38,5+42 =273 (m)
Tén théat dién nang trén cac doan day theo phuong an 1

2 2
AAlz I:)tang ‘:_Qtang
Udm

TOZ|1T

_ 27,5132 +12,5352
0,382

1,25.273.2181.10% = 4711,41(kwh)

Gia thanh ton that dién nang 1a ¢, =1500 d

Chi phi do ton that 1a:

C .= C,.AA=1500.4711,41=7,067.10°d

Tra tr.11 tap chi thi truong gia ca vat tu s6 47 ra ngay 7/3/2006.

Suat von dau tu cua cap XLPE -16 1a v,,=71.811d/m .
Chi phi qui dbi theo phwong 4n 1:

Z,=p, Vgl + C, = 0136 .71,811.0,273.10 ¢ +7,067.10 * =
9,733.10°d

-Tinh toan cho phuong an 2:
Tong chiéu dai cua day doc 18n céc tang 1a:
2.1, =42 (m)

Tén that dién ning trén doan day theo phuwong an 2

_157,94% +306,6572

a6 .0,29.42.2181.10° = 7296,28(kWh)
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Chi phi do ton that
C .= C,.AA =1500.7296,28 =10,9444.10°(d)

Tra tr.11 tap chi thi trudng gia ca vat tu s6 47 ra ngay 7/3/2006.
Suat von dau tu cua cap XLPE -70 1a v,,=260.812 d/m.

Chi phi qui ddi theo phuong an 2:
Z,=p,.V,l,+C,=0,136 .260,812.0,042.10°+10,9444.10°=12,434 .10°d

Bang 2.1. Cdc chi tiéu kinh té ciia 2 phirong dn di déy lén cdc tang.

Phuong | I(m) |v.10°.d | AA(KWh) C.10°.d Z.10°.d
an

1 273 | 71,811 |4711,41 7,067 9,733

2 42 260,812 | 7296,28 10,9444 12,434

So sanh két qua tinh toan ta thay vé ki thuat ca 2 phuong 4n déu dam bao
yéu cau cua chét luong dién, vé kinh té: tong chi phi quy ddi ctia phuong an 1
nho hon cia phuong 4n 2, do d6 day dan s& dugc chon theo phuong 4n 1.
2.4. CHON DAY DAN CHO MACH PIEN THANG MAY
Chiéu dai dén thang may xa nhét 1a 50m
Theo s6 tay thiét ké cac thang may c6 hé so:
Cosopy, = 0,54;
Cong suat phan khang cua thang may 1a:
Qun = Putge = 6,26.t957,31° = 9,757 (KVAT);

Thanh phan hao ton dién 4p phan khang:

-3
_ QunXols _ 9,757.0,07.503.10 20,089 (V)
Ugn 380.10"

AU 5

15



AU,3% = %.100 =0,023%
380

Thanh phan hao ton dién ap tac dung:
AU3 =AU - AUy3 = 5,7 - 0,089 = 5,61(V)
AU% = 1,5% - 0,023% = 1,476%

Tiét dién day dan duoc chon la:

Pmls 62650

- - — 2.718mm?
yAU Uy  54.561.038

Tra bang 2 - 36 trang 645 sach CCD - NXBKHKT
Chon céap van x0én ¢6 tiét dién 4 mm?® cach dién XLPE vo PVC ta co:
Xo = 0,09 (Q/km)
ro =5 (€2/km)
Hao ton thuc té:

_ QX +Rnfo | _9757.0,09+6,26.5

50.107% =4,23<5,7(v)
U gm : 380.10°°

AU,

Vay cap dd chon dam bao yéu ciu vé chét luong dién ap.

2.5. CHON DAY DAN CHO PUONG DAY PEN TRAM BOM
Chon chiéu dai tir ti phan phdi téng dén tram bom 1a 1, =65m.
Cong suat phan khang ctia may bom:

Qp = Pp.tge = 19,53.tg38,759 = 15,668 (kVAr)
Thanh phan hao ton dién ap phan khang:

-3
AU, , = Q-Xola _ 15668.0.07.65.10

—- 0187
Ugm 380.10°3 V)

AU, % = w.lOO =0,049%
380

Thanh phan hao ton dién ap tac dung:
AUy =AUy - AUy, = 7,6 -0,187 = 7,413(V)

16



AU, ,% = ll?’.lOO =1,95%
380
Tiét dién day dan duoc chon la:
B R, _19,53.65
y.AU,, Uy, 54.0,38.7,413

=8,345(mm?)

Tra bang 2 - 36 trang 645 sach CCD - NXBKHKT

Chon cap van x0én ¢6 tiét dién 10 mm? cach dién XLPE vo PVC ta co:
Xo = 0,07 (Q/km);
ro= 2 (Q/km);

Hao ton thuc té:

_ Qon + Pb.rro .|4 _ 15,6680,07 +i9’3526510—3 — 6,807 < 7’6(\/)
Udn 380.10"

AU,

Viy céap da chon dat yéu cau vé chat luong dién ap
2.6. CHON DAY DAN CHO MANG PIEN CHIEU SANG
a. Chiéu sdng trong nha
Do khong c6 s6 liéu cu thé nén tam thoi coi chiéu dai cia mang dién
chiéu sang trong nha bang 4,5 1an chiéu cao ctia chung cu
Lestr = 4,5.42 = 189 (m)
Chon hé théng chiéu sang trong nha 1a mang dién 1 pha 220V. Hao ton
dién ap cho phép la:
AU = 3,0%

L

RERRRRERRERE

Hinh 2.2.50 d6 mang dién chiéu sdng trong nha

Khi phu tai chiéu sang phan bd déu, c6 thé coi 13 mang dién twong
duong c6 phu tai tap trung tai diém gitra.

Momen tai:

17



M — Pcsl-chstr _ 12’62-189 ~1190,7 (kWm)

Tra bang 4.pIBt trang 455 sdch BTCCD-NXBKH&KT c6 C; =14( cap

ddng)
Tiét dién day dan:
F, = M _ 1190,7
CiU,p% 1430

= 28,35(mm?)

Chon cép 151 ddng co tiét dién 35mm?.

Tra bang 2-26 trang 645 sach CCb- NXBKH&KT co:
Xo=0,06 (Q/km)
ro = 1,57 (Qmm?km)

Hao ton thuc té:

M 11907

AU = =
T CLF  14.35

=2,43%<3,0%.

b. Mang dién chiéu sding ngodi troi

O IOA A

BEEEEEY

3

Hinh 2.3. So' @6 mang dién chiéu sdng ngodi troi
Chiéu dai doan OA 14 1,= 0,655.55= 30m, doan AB ¢6 1, = 180m, doan
AC co
l;=200m. Suat phu tai trén 1 don vi chiéu dai 14 p, = 0,025 kW/m, hao tén
dién &p cho phép la U =3 %.
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Cac doan day trén duong truc tir ngudn O dén diém B dugc xay dung
v6i 4 day dan, cac nhanh & AC thudc loai 2 pha cé day trung tinh. Trudc hét
ta so bd phan bd hao ton dién ap cho phép trén cac doan day nhu sau:

Trén doan OA c6 AU = 1,9%. Trén doan AB,AC 1a AU = AUg3
=1,1%

Cong suét tinh toan chay trén cac doan day

Pag = Poz-l2 =0,025.180 = 4,5 (kW)

Pac = Poz.13 =0,025.200 = 5 (kW)

Poa = PagtPac =4,5+5=9,5 (kW)
Momen tai ctia cac doan day

Moa=Poa.l1 =9,5.30 = 285 (kWm)

Mag = Pag.l> =4,5.180 = 810 (kWm)

Mac = Pac.l3 =5.200 = 1000 (kWm)

Tra bang 5.pIBT trang 455 sach BTCCD-NXBKH&KT c6 gia tri hé
s6 o =1,39

Xac dinh Momen qui doi

My = Moa + a(Mag +Mpac) = 285 +1,39(810 +1000)
=2800,9(kWm)

Tiét dién day din c6 & doan OA la:

_ My 28009
I:OA =

= = =17,761(mm?)
CAU;y 83.19

Tra bang 2 -36 trang 645 sach CCD - NXBKHKT

Chon cép van xodn ¢o tiét dién 25 mm? cach dién XLPE vo PVC ta co:

rh=20,8;
Xo =0,07,
Hao ton thuc té trén doan AO la:
AUgy = 8 _ 28009 _ ) 310804
CFoy 8325
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Hao ton dién ap trén cac doan con lai 1a

AU, = AUpg = AUpc =AUcp- AUca =3 - 1,3498 = 1,6502%
Tra bang 4.pl.BT trang 455 sach BTCCD-NXBKH&KT c6 C=37
Tiét dién day dan & cac doan con lai 1a:

_ Mp 810

= _ =13,266(mm?)
C.AU,, 37.1,6502

l:AB

_ Mu 1000

= _ —16,378(mm?)
C.AU,, 37.16502

I:AC

Tra bang 2 -36 trang 645 sach CCD - NXBKHKT
Chon cép van x0én ¢ tiét dién 25 mm? cach dién XLPE vo PVC cho
doan AC ta co:
rh=20,8; x0=0,07;
Chon cap vin xodn co tiét dién 16 mm? cach dién XLPE vé PVC cho
doan AB ta co:
ro=1,25; X, =0,07;
Hao ton thuc té trén doan AC,AB la:
My 810

AUAB = = 21,368%
C.Fys 37.16

AUpc = Mac _ 1000 =1,081%
C.Fpc 37.25

Nhu vy tong hao ton dién ap thuc té trong mach chiéu sang
AUcs = AUpa +AUAc =1,3498 +1,368 =2,718%
AUcs= 2,718% < 3% = AUcp
Vay cap duoc chon dap tng dugc yéu cu ki thuat, két qua tinh chon day dan

duoc thé hién trong bang 3.4
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Bang 2.2. Két qua tinh chon ddy dan

Poan I(m) | P(KW) | Q(KVAN) | AUx% | AU% | AU% | Femm® | Fmm | AU%
2
Daychinh |45 |306,65 | 157,94 2 0,338 | 1,662 | 104,88 | 120 | 1,889
7

Lén ting 42 | 27513 | 12,535 15 0,025 | 1,474 | 10,049 | 16 1,023
Thangmdy |50 [6,26 |9,757 15 0,023 |1476|2,718 |4 1,113
Trambom |65 |19,53 | 15,668 2 0,049 5512 | 11,223 | 16 1,147
CS.trong 189 | 12,6 3 34,02 |35 2,43
nha
CS.ngoai 30 95 1,3498 22,497 | 25 1,3498
OA
CS.ngoai 180 |45 1,6502 13,266 | 16 1,368
AB
CS.ngoai 200 |5 1,6502 24,454 | 25 1,081
AC

2.7. CHON MAY BIEN AP.

Trong so d6 cap dién, may bién 4p co6 vai tro rat quan trong, 1am nhiém

vu biénddi dién 4p va truyén tai cong suat. Nguoi ta ché tao may bién ap rat

da dang, nhiéu kiéu cach, kich ¢d, nhi€u ching loai. Nguoi thiét ké can can cur

vao dic diém cua ddi twong dung dién dé lya chon hop 1y may bién ap. Doi

v6i1 khu chung cu cao tang 1a ho tiéu thu loai 2 nén cling c6 tam quan trong

16n ta chon may bién ap pht hop dé gop phan lam cho hé thdng cung cap dién

van hanh dam bao & cac chi tiéu ki that, kinh té an toan.
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Tinh toan chon may bién ap
Phu tai cua khu chung cu cao t?mg duoc coi 1a ho tiéu thu loai II, do
vay sudt thiét hai do mat dién 1a g= 4000d/kWh.
Téng cong suit tinh toan cta toan chung cu c6 ké dén ton that 1a:
Sy=S+ AS=P+AP; + j(Q+AQy)
= 306,657+9,78438+j(157,94+2,40701)
Sy= 316,44138 +)160,34701

Se=+ P2 + 52 =/316,441382 1160,347012 = 354,748(KVA).

Cin ctr vao két qua phu tai Sy ta chon cong suit va s luong may bién
ap 10/0,4 kV theo 2 phuong an sau:

Phuong an 1: dung 2 may 2x160 kVA;

Phuong an 2: dung 1 may 1x315 kVA;

Tra tr.12.tap chi gid ca thi trudng vat tu-sé 38, thir 4 ngay 21/2/2006 ta
¢ cac tham sb ctia may bién ap do cong ty TNHH Nhat Linh dia chi 226-
DPéng da -Ha noi theo bang sau:

Bang 2.2. Cdc tham sé ciia mdy bién dp

Spa(kVA) APy (kW) AP (KW) | Vén dau tu.10° d
2x160 0,28 1,95 121
1x315 0,39 3,33 105,02

Dué6i goc do ki thuat , cic phuong an khong ngang nhau vé do tin cay
cung cip dién. Dbi voi phuong an 1 khi co su ¢d ¢ 1 trong 2 mdy bién ap ,
may con lai s& phai ganh mot phan phu tai. Con & phuong 4n 2 s& phai nging
cung cép dién cho cac ho tiéu thy khi xay ra su ¢d trong mdy bién ap. Dé dam
bao su twong dong vé ki thuat cua cac phuong an can xét dén cac thanh phan

thi¢t hai do mat dién khi ¢6 su ¢6 xay ra ¢ 1 trong cac may bién ap.
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Phuwong dn 1:
Trudc hét can kiém tra kha nang lam viéc qua tai cua may bién ap.

Hé sb dién kin d6 thi c6 thé xac dinh theo biéu thirc:

Ka= Mo = T = 3750 =0,43<0,75
Pu Py 8760

Nhu vdy mdy bién ap c6 kha ning chiu duoc qué tai 40% trong thoi
gian xay ra su co.

Ta xéc dinh phu tai tinh todn cia toan chung cu qua cac nim theo biéu thirc:

d
= Poni T APuiges _ Kak-N-Poi L+ APy
' COSQ COSQ

Phu tai cic nam duogc xé4c dinh theo biéu thuc:

o= Katn.Po-(L+ ) + AP g
t COSQ ’

Ta tinh to4n cho nim thr nhat:

k(‘j't.n. Po-(I+at) + APy e 0,872.192.1,36(1+0,03.1) + 24,455
CoSQ 0,889

S, =291,318(kVA)

51:

Pé dam bao may bién ap khong qua tai 40% so véi gia tri dinh mic khi
cd sy co 1 trong 2 may bién ap can phai cat bot mot luong cong suat sau:
Sini=Su- 1,4. Sga = 291,318-1,4.160 =67,318(kVA);
Thiét hai do mét dién:
Y1 = Sy . COS¢.1.05,=67,318.0,889.24.4.10°= 5,74.10%(d6ng)
Xéc dinh t6n that dién ning trong may bién ap
Nim thir nhat:

AR ( 1)2=2.0,5.8760 +29 o181 (291’318

Sea 2 160

AA ;= ngp APyt + =K )?

AA,_; =19424 55(kWh)
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Chi phi t6n that & nam tht nhat :
C, = C,.AA,_; =1500.19424 55 = 29,1368.10° (d¢/nam).
Téng chi phi ¢ nam thi nhat 12 :
Cy =Y, +C; = 4,379.10° + 29,1368.10° = 33,516.10° (ddng)

Gia tri tong chi phi quy vé hién tai PVC dugc xac dinh theo biéu thic:
T
PVC = > C.8' — min
0

, q 11
Vi hé s quy ddila: f=——= =0.009
¥ S0 quy P =i 1v01

Chon hé s6 chiét khau i=0,1.
Pbi v6i nam thar nhat:
Cy." =33,516.10°.0,909 = 30,49956 (d)
Tinh toin twong tw cho cic nim va cho phwong an 2: két qua ghi

trong bang 2.3
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Bang 2.3. Két qua tinh todn ciia phwong dn 1:ding 2 MBA 2x160kVA

A

TT |S(kVA) | S(kVA) |AKWh) |Y.10°d¢ |cC.10° |C, Jia C,p

0 121 1 121

1 |259,3603 | 35,36034 |10478,9 |3,01779 |15,7184|18,7361 0,909 | 17,0312
2 | 265,9603 | 41,96027 |10766,16 | 3,58106 | 16,1492 | 19,7303 | 0,826 | 16,2972
3 |272,5602 | 48,5602 |11060,63 |4,14432 |16,5909 | 20,7353 0,751 | 15,5722
4 |279,1601 |55,16013 |11362,32 |4,70759 |17,0435]21,7511|0,683 | 14,856
5 |285,7601 | 61,76007 |11671,23|5,27085 |17,5068 | 22,7777 |0,621 | 14,145
6 292,36 |68,36 11987,36 | 5,83412 | 17,981 |23,8152| 0,564 | 13,4317
7 1298,9599 | 74,95993 | 12310,71|6,39738 | 18,4661 | 24,8634 | 0,513 | 12,7549
8 |3055599 |81,55987 |12641,27 |6,96065 | 18,9619 | 25,9225 0,467 | 12,1058
9 [312,1598 | 88,1598 |12979,05|7,52391 | 19,4686 | 26,9925 | 0,424 | 11,4448
10 | 318,7597 | 94,75973 |13324,05|8,08717 |19,9861 | 28,0733 | 0,386 | 10,8363
11 |325,3597 | 101,3597 |13676,27 | 8,65044 | 20,5144 | 29,1648 | 0,35 | 10,2077
12 | 331,9596 | 107,9596 |140357 |9,2137 |21,0536 | 30,2673 | 0,319 | 9,65526
13 | 338,5595 | 114,5595 |14402,36|9,77697 |21,6035 |31,3805| 0,29 |9,10035
14 |345,1595 | 121,1595 |14776,23| 10,3402 | 22,1643 | 32,5046 | 0,263 | 8,5487
15 | 351,7594 | 127,7594 |15157,32]10,9035 |22,736 |33,6395 0,239 |8,03983
> 190629,6 | 104,41 | 285,944 | 511,354 305,027
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Bang 2.4. Két qua tinh todn ciia phirong én 2:dung 1 MBA 1x315kVA

TT

S(kVA)

Ssc(kVA)

A
AKWh)

Y.10%.d

C.10°

C,

C..p

105,02

105,02

259,360

259,360

9892,731

22,1348

14,8391

36,9739

0,909

33,6093

265,960

265,960

10077,53

22,6981

15,1163

37,8144

0,826

31,2347

272,560

272,560

10266,98

23,2614

15,4005

38,6618

0,751

29,035

279,160

279,160

10461,07

23,8246

15,6916

39,5163

0,683

26,9896

285,760

285,760

10659,81

24,3879

15,9897

40,3776

0,621

25,0745

292,36

292,36

10863,18

24,9512

16,2948

41,2459

0,564

23,2627

298,959

298,959

11071,21

25,5144

16,6068

42,1212

0,513

21,6082

305,559

305,559

11283,87

26,0777

16,9258

43,0035

0,467

20,0826

O©| 0O N O g &~ W N | O

312,159

312,159

11501,18

26,641

17,2518

43,8927

0,424

18,6105

=
o

318,759

318,759

11723,13

27,2042

17,5847

44,7889

0,386

17,2885

|
H

325,359

325,359

11949,73

27,7675

17,9246

45,6921

0,35

15,9922

[EEN
N

331,959

331,959

12180,97

28,3308

18,2715

46,6022

0,319

14,8661

[HY
w

338,559

338,559

12416,85

28,894

18,6253

47,5193

0,29

13,7806

'—\
o~

345,159

345,159

12657,38

29,4573

18,9861

48,4434

0,263

12,7406

=
(€)]

351,759

351,759

12902,55

30,0206

19,3538

49,3744

0,239

11,8005

™M

169908,2

391,166

254,862

751,048

420,996
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Bang 2.5. Két qua tong hop cia cdcphwong dn chon mdy bién dp.

Tham s6 Phuong an 1 Phuong an 2
Vén dau tu V.10° 121 105,02
A A(kWh) 190629,6 169908,2
Thiét hai Y.10° 104,41 391,166
PVC.10° 305,027 420,996

Tir két qua tinh toan & bang 2.5 , ta thay phuong an 1 ¢6 PCV nho hon
s0 v&i phuong an 2 , nén d6 chinh 1a phuong an tdi wu can xac dinh. Tom lai
ta chon tram bién 4p gdm 2 may c¢6 dung luong 160 kVA loai TM.160/10.

2.8. CHON THIET BI BAO VE.
Céc thiét bi dién, st cach dién va cac bd phan dan dién khac cua hé thong
dién trong diéu kién van hanh c6 thé & mot trong 3 ché do co ban sau:
- Ché d6 lam viéc lau dai (tic 1a ché d6 1am viéc binh thuong)
- Ché d6 qua tai (d6i voi mot s thiét bi dién c6 thé cho phép qua tai dén
1,4 1an dinh muc)
- Ché d6 chiju dong di¢n ngén mach;
Trong ché do 1am viéc lau dai, cAc thiét bi dién va cac bo phan dan dién khac
s& lam viéc tin cdy néu chung duoc chon theo dung dién ap va dong dinh mic.
Trong ché d6 qua tai, dong cua cac thiét bi 16n hon so voi dong dinh mic. Néu
mirc qua tai khong vurot qua gidi han cho phép thi chung van lam viéc tin cay.
Trong tinh trang ngén mach, cac khi cu dién, st cach dién va cac b phan
dan dién khac van dam bao 1am viéc tin cdy néu qua trinh lya chon ching c6
cac thong s6 theo ding diéu kién 6n dinh dong va on dinh nhiét. Tuy nhién
khi xay ra ngén mach, dé han ché tac hai ciia né can phai nhanh chéng loai trur

tinh trang ngan mach.
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Nhu vdy dong dién ngin mach 13 s lidu quan trong dé chon va kiém tra
cac thiét bi dién .Khi thanh 14p so d6 thay thé dé tinh dong dién ngin mach
nham lya chon cac khi cu dién va cac bd phan dan dién khac, ta can xac dinh
diém ngin mach tinh toan tuong tGng vdi tinh trang lam viéc nguy hiém nhét
sao cho phu hop véi diéu kién lam viéc thuc té.

Toém lai viéc luc chon diung cac thiét bi co y nghia quan trong ddm bao
cho hé théng CCD van hanh an toan tin cdy va kinh té.

2.8.1.Tinh toan ngin mach trong mang dién ha ap

N

Hinh 2.4. So' dé tinh todn ngdn mach

Xpal 41,06 Rpa/ 18,4375

o1 H

Xa1/2,7 Ra1/7.65 /Xgo/2,94  Rg,/52,5

cHl BN ol L N> N
FN, s

Hinh 2.5.50 do thay thé tinh todn trong don vi cé tén.

Zkl/22 505 Zol8,11 Z3/52,58

=f =y Sy
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C6 thé coi MBA ha ap 1a ngudn (vi duoc néi voi hé théng co cong suat

v cung 16n), vi vay dién ap phia ha ap khong thay doi khi x4y ra ngin mach,
X =0

Taco: In=1"=I,

& mang ha ap, khi tinh toan ngan mach phai xét dén dién tré cua tat ca cac
phan tir trong mang nhu MBA, day dan, cudn so cdp ciia may bién dién BU...

Taco Uy =1,05.U4, =1,05.0,38 = 0,4 (kV)

May bién ap c6 cac thong so sau:

Sga =160 (kVA), APy =2,95 (kW); Uy% =4,5%
Xac dinh dién tré cua cac phé“m tu tinh trong hé don vi c6 tén

May bién ap:

AP UZ,.10°  295.10%0,4%.10°

R
oA sz 1602

= 18,4375(mQY)

U ohe DPu _ 2950 o
10.S,, 10.160

U, % =+U2%—U2% = /4,57 1842 = 4,106%

X

10U, %U? 10.4,106.0,4°

i 10° = 10° = 41,06(mQ)
160

BA
dm

Zon =~/ X2 + R2, =+/18,43752 + 41,06? = 45,01(mQ)
R = 0,17.45 = 7,65 (MQY)
Xg1 = 0,06.45 = 2,7 (mQ)
R = 1,25.42 = 52,5 (MQY)
Xgz = 0,07.42 = 2,94 (M)
bién tré ngén mach tai diém N 1a:

Zy1 = Z—ZBA _ %01 _ 22.505(mQ)

Thanh phan chu ki cua dong dién ngan mach ba pha:
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1000U 1000.400
18 = CB — =10261,72(A
*1T 3z,  /3.22,505 (A)
Hang s6 thoi gian
T,=2ea 406 407

% wRg, 314.18,4375

Tra theo duong cong kyx Hinh 7-21 Tr.228 sach CCB- NXBKH&KT
Ta c6 ung véi T, = 0,0071 thi ky, = 1,24
Dong dién xung kich:

g = V2K 1) =/2.1,24.10261,72 = 17,9952 (kA)

Gia tri hi€u dung cuc dai cia dong dién ngén mach khi k,, < 1,3

T 0,0071
Ly = 1+ =215, = [1+——"=.10261,72 =11,9451(kA
Kkl 0,02 0.02 (kA)

Cong suat ngan mach la:

Ta co:

Siy = V3U .l 4 =~/3.0,4.11,9451 = 8,275(MVA)
Tinh toan tuong tu cho céc diém N, va Nj két qua ghi trong bang 3.9

Bang 2.6. Két qud tinh todn ngan mach 3 pha

Piém ngan mach | Z,(mQ) |$) (KA) | g (KA) | Lk (KA) (Sl:(/IVA)
N, 22,505 |10,26172 | 17,9952 | 11,9451 | 8,275
N, 30,615 | 7,5433 13,2282 | 8,7807 6,0834
Ns 105,7 2,1848 3,8314 | 2,5432 1,7619

Tinh toan ngén mach mot pha

Muc dich tinh ngén mach mot pha la dé kiém tra do nhay cua aptomat
va céc thiét bi bao vé khac. Khi tinh toan ngén mach mot pha ta can xac dinh
dién trd ciia mach vong: pha trung tinh, so do gém dién tré may bién ap Zga,
dién tréd day pha va dién tré day trung tinhZy,.

Pién tré day trung tinh liy bang dién tré day pha
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bién trd thi tu khong:

- cha may bién ap :Xopa = (0,3+1). S Do 10°=1. fg(())

dm

10% =2,5(Q)

- cua déy dan: Xodd1 = 2. Xqq1 = 2.2,7 = 5,4(m Q)
Xoddz = 2. Xy4q2 =2.2,94 = 5,88(m Q)
Téng tré ngin mach mot pha dugc tinh nhu sau:

Tai diém Ny;

= ORI 0"

Z..=50,547(mQ)

+ XOBA) \/(3 18 4375/2) +(2. &206 %)2

Dong ngin mach mot pha tai diém N 1a:

| _ ¥3.0,95.400.10° _ 3.0,95.400.10°

_ _ = 22,094 (kA
ckl Zst 51,5978 (kA

Tai diém Nj;

X
stz\/(?, A 1 6Ryy)? +(2 2 ;BM?xdd)z

Za = \/(3,18’4375 1 6(7,65+52,5))2 + (2 %06 % L 7(2,7 +2,94))2

ZN3 :307,07(m Q)
Dong ngén mach mdt pha tai diém N3 la:

/@ _+/309540010° _ 3.0,95.400.10°
cks Zns 307,07

= 3,7125(kA)

2.8.2. Chon thiét bi phan phdi phia cao ap

Pé chon va kiém tra thiét bi dién ta gia thiét thoi gian cat cia bao vé 1a
t,=0,5(s).
Chon cdu chi cao ap

Chirc nang cua cau chi 1a bao v€ qua tai va ngan mach.
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bicu kién chon cau chi cao ap la:
- UdmCC 2 Udmmang

- IdmCC 2 IIvmax

S 160
_2dm 705 =
NEIU J3.10

Tra bang 2.25 tr.124-S6 tay lya chon va tra ctru thiét bi dién 0,4 dén 500
kV ctia Ngo Hong Quang-NXBKH&KT. Ta chon kiéu ITK —10 ¢6 Uy, = 10

Ta ¢6 : Tymax = 1,25.lam = 1,25. = 11,547(A)

kV, dong dinh mirc Iy, =30(A) do cong ty thiét bi dién Pong Anh ché tao.
Vay cau chi cao ap da chon thoa man yéu cau ki thuat.
Chon dao cach ly

Dao cach ly (con goi 13 cdu dao) c6 nhiém vu chu yéu 1a cach ly phan c6
dién va phan khong c6 dién tao khoang cach an toan phuc vu cho cong tac sita
chita, kiém tra, bao dudng.

Cén ctr vao dong dién lam viéc [jymax - Tra bang 2.30-32 tr.126- 127-S6
tay lya chon va tra clru thiét bi dién 0,4 dén 500 kV cua Ngb Héng Quang-
NXBKH&KT. Ta chon kiéu DT 10/20 ¢6 Ugm =10 KV, lgw= 200(A) do cong
ty thiét bi dién Pong Anh ché tao.

Chon chéng sét

Tra bang p.16.8 tr. 414- Sach HTCCD-NXBKH&KT ta chon thiét bi
chéng sét 3 dén 30 kV do hing Cooper My ché tao loai AZLP501B10.
2.9. CHON THIET BI PHAN PHOI HA AP.

Céc thiét bi dién dung trong mang dién ap thap (U<1000V) nhu cau dao,
aptomat, cong tic to, cau chi....Déu dugc chon theo diéu kién dién ap dinh
muc, dong dién dinh murc, kiéu loai va hoan canh lam viéc.

Nhiing thiét bi nhu aptomat, cdu chi thi dugc kiém tra thém theo diéu
kién cong suét cat. Noi chung céc thiét bi dién ha ap déu duoc thiét ké & mirc
chiu dugc lyc dién dong va hi¢u ing nhiét do dong ngén mach gay ra khi may

bién 4p c6 cong suat nho hon 1000 kVA. Do vay khong can phai kiém tra
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ching theo diéu kién on dinh dong va on dinh nhiét nira. Viéc chon thiét bi
phan phdi & phia ha ap c6 y nghia rat quan trong. Phai chon thiét bj dién nhu
thé ndo dé hé théng dién van hanh & ché d6 1am viéc lau dai.
2.9.1. Chon thanh cdi

Dong lam viéc chay qua thanh cai:

344,946

fudm J/3.0,38

Tiét dién thanh dan chon theo mét do dong kinh té:

F=ts 921 _519.57(mm?)
Jo 21

=524,1(A)

Tra bang 8-6 Tr.276 saich CCD-NXBKH&KT

Tacd Jiw=2,1 v6i thoi gian str dung cong sudt 10n nhat Ty =3750 (h)

Ta chon thanh cai 50x5= 250( mm?)

Kiém tra thanh cai theo diéu kién 6n dinh dong:

Khi ngén mach thanh céi chiu lyc tac dung cta lyc dién dong vi vay trong
vat liéu thanh cai xuit hién ung luc. Pé kiém tra 6n dinh dong cua thanh cai
khi ngan manh ta can xac dinh dugc tng suat trong vat liéu thanh cai do luc
dién dong gy ra va so sanh tng suit nay véi tmg suit cho phép .

Diéu kién 6n dinh dong cua thanh cai 13 :

Oy <Ocp -

Luc tinh toan  Fy = 1,76.107 !; i2
Trong do :

Khoang cach gitra cac st cua mot pha chon =130 (cm).

Khoang cach gitra cac pha la a=60(cm).

, 130

N ~1,76.10°. 0 .8,997672 = 3,0862(KG)

Xac dinh moOmem uén :
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Sau:

Khi thanh cai c6 tr 3 nhip tr¢ 1€n thi M dugc xac dinh theo cong thuc

Ryl 3,0862.130

M = = 40,133(KGcm)
10 10
Momen chéng uén 1a:
2 2
W= b? IR 0,21(cm®).

W dugc tinh nhu ¢ bang7 Tr.267 sach CCD- NXBKH&KT
g suét tinh toan trong vat liéu cho phép 1a:

5 =M _40133 192,638((k—92j)
W 0,21 cm

Tra trang 275 sach CCPD- NXBKH&KT ta thay:
Swcu = 1400(kg/cm?)
Nhu vay: it < O¢p
Piéu kién on dinh dong dam bao
- Kiém tra 6n dinh nhiét cua thanh din dé dam bao khi c6 dong dién

ngan mach

di qua thi nhiét do thanh cai khong vuot qua tri s gidi han cho phép lic dot

néng ngan han tuc 1a luc ngan mach

Fie > Foan
Foan = O Lo\t

Tra bang 8-8 trang 280 saich CCD- NXBKH&KT

Ta co: a=6

Gia thiét thoi gian cit cua bao vé 1a t, =0,5 (gy)
L= 15)
Foan = 6.5,1309.,/0,5 =21,768

Nhu vay: Fie = 250 mm?® > 21,768 = Fyy,

Thanh céi da chon thod man yéu cau.
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2.9.2. Chon swr cach dién
St ¢6 tac dung vira lam gia do cac by phan mang di¢én vira lam vat cach
dién gitra cac bd phan do voi dat. Do d6 st phai c6 du do bén chiu duoc luc
dién dong do dong dién ngin mach gy ra, ddng thoi phai chiu duogc dién ap
cia mang ké ca lac qua dién ap.
Céac diéu kién chon va kiém tra sr:
“Udmsit = Udmmang
“lamsi = livmax
-Fep 2 F = K.Fy
Tra bang 2-25 trang 640 sach CCD- NXBKH&KT chon O ¢-10-375 c6
Udm = 10kV; lyc pha huy Fp, =375 (kg), do Lién X0 san xuét
Luc cho phép 1én dau su:
Fep = 0,6.Fp, = 0,6.375 = 225 (kg)

Fy = 3,086 mm?

Hé s6 hiéu chinh k= 0 =179 197
H 15

Luc tinh toan hiéu chinh
Fre =k.F¢ =1,15.3,086 = 3,5489 < F,
—> St lua chon dam bao chat luong
2.9.3. Cap dién luc
Cap duogc chon theo diéu kién hao ton dién ap
Pé dam bao diéu kién on dinh nhiét, tiét dién ciia cdc phan dan phai
khong nho hon gia tri téi thiéu

B 1R

Fop. =
Minl Ct Ct

Futing = 24’461752: VOS 403 =108,81(mm?) < F, =120(mm?)

Tra bang 8.pl.BT Tr.456 BTCCD -NXXBKH&KT
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Gia tri caa hé s6 C, cua cap 16i dong 1a C; =159
Vay cép da chon dam bao diéu kién 6n dinh nhiét. Tuong tu ta tinh

1)t _ 439216.05 P
C, 159 ’

|:Min2 =

Ta thay Fpino = 19,5 mm? 16n hon tiét dién da chon trudc day 1a 16mm?,
Do vay dé thoa min duoc diéu kién xung lugng nhiét ciia dong ngén mach, ta
chon tiét tang lén (so vdi 16mm2), o day ddi chiéu v6i Fyin, tinh duoc & trén,
ta chon cap 3x25mm?. Hoic chung ta c6 thé dung tiét dién diy cap di chon
trude day 1a 3x16mm?* nhung dit cuén khang trén thanh cai 10kV cia TBA.
2.9.4. Chon aptomat

Aptomat 1a thiét bi dong cat ha ap c6 chirc nang bao vé qua tai va ngan
mach. Do ¢6 uu diém hon hédn ciu chi 1a kha nang lam viéc chic chén, tin
cdy, an toan, dong cat ddng thdi 3 pha va co kha ning ty dong hoa cao nhung
mic du aptomat ¢ gia cao hon nhung van duoc dung rong rai trong ludi dién
sinh hoat.

Du dinh bd tri cac aptomat bao vé cho cac mach nhu so dd hinh 3.1:

Aptomat A0 bao vé 16 tong

Aptomat Al bao v¢ mach dién sinh hoat.

Aptomat A2 bao v€ mach dién mach dién dong luc

Aptomat A3 bao v€ tram bom

Aptomat A4 bao vé cho mdi mach gdm hai thang may

Aptomat A5 bao vé mdi mach gém hai ting

Aptomat A6 bao vé cho mach dién ctia moi tﬁng

Aptomat A7 bao vé cho mdi mach chiéu sang

Véi aptomat A0 bao vé 16 tong: can cir vao dong lam viéc 16n nhat da

xac dinh & trén Iz =524,1(A) ta chon Aptomat loai SA603-G do Nhat ché tao.
Tra bang pl.36 Tr.365 saich HTCCD- NXBKH&KT

Vi loat Aptomat loai SA603-G c6 dong dién dinh mitrc 1a: 600(A)
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1 Aptomat A1l bdo vé mach dién sinh hoat
Dong dién lam viéc 16n nhét cua mang di¢n sinh hoat la
Py, 277,531

| = - — 463,367(A
® cosy~3U4, 091+/3.0,38 (A

Tra bang pl.3.6. Tr.356 sach HTCCD- NXBKH&KT ta chon Aptomat loai

SA603 - G c6 dong dién dinh murc 1a 500(A).
1 Aptomat A2 bao vé mach dong luc.
Theo yéu cau ta thiy mach dong luc gém 6 dong co thang may va 4 dong
co may bom.

Trudce hét ta xac dinh dong dinh mirc cia cac may.
- Thang may:
Pim /

| = - =19,65(A
™ oy, ABUg, 0,544/3.0,38 (A

Dong dinh murc quy ve ché do 1am viéc dai han:

' = Pim 626 =17,61(A)
oS, /33Uy, 0,54.4/3.0,38
- May bom
i 0.3 12,27(A)

I = = =
® " cos, 43Uy, 0,78+/3.0,38

Nhu vay dong khoi dong ciua Aptomat dugce xac dinh theo biéu thirc:
| n-1
I KD e — + Z I ni
(04 1
Dong md may 16n nhét ciia dong co:
InmMax Kmm- lam = 4,5.0m = 4,5. 19,695 = 88,6275(A)

V&1 mang dong luc ta chon o = 3

88,6275

n-1
M+Z|ni 2%4_(
1

a
Vay: ko > 166,6725(A)

5.1y 41, )= +(5.17,61+4.12,27) = 166,6725(A)
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Dong khoi dong cat nhanh ctia Aptomat phai thoa man diéu kién:
lkden > 1,25.1hm = 1,25.88,6275 = 110,78(A)
Tra bang pl3.5. Tr.356 saich HTCCD- NXBKH&KT ta chon Aptomat
loai
EA 203 -G ¢6 dong dinh mtrc 125(A)
[1 Aptomat A3 bdo vé tram bom
I om0

ay

I kpp = + 1y

Inmb Kmm.Ip =4,5.12,27 = 55,215(A)
Tra bang 12.pl.BT Tr.457 sach BTCCD- NXBKH&KT chon oy = 2,5 (khoi

dong nhe)
! l, = 215 1597 34,356(A)
ay 2,5
Nhu vay lkab > 1,25. lpmp = 1,25.55,215 =69,02(A)

Tra bang pl3.5 Tr.356 sich HTCCD- NXBKH&KT ta chon Aptomat loai
EA103-G do Nhét ché tao ¢ dong dién dinh muc 1a 75(A).

Chon khot dong tir cho thang may va tram bom theo dong lam viéc tuong
tu ddi voi aptomat , ta chon khdi dong tir loai TIME —211 do Nga san Xut .

Tinh toan twong tu cho cdc mach khac, két qua ghi trong bang 3.10
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Béang 2.6. Két qua tinh toan chon va kiém tra thiét bi bdo vé

Machbao vé Ky SO Loai aptomat Dong di¢én khéi dong
hiéu luong Tinh toan | Pinh mic
1) (2) 3) (4) (5) (6)
Lo tong A0 1 SAG03-G 524,1 600
Sinh hoat Al 1 SA603-G 463,367 500
Pong lic A2 1 EG203-G 110,78 125
Tram bom A3 1 EA103-G 69,02 75
Thang may A4 3 PCB6C363 55,146 63
Nhanh  1én| A5 6 PCBTC3HO 83,04 90
tﬁng
CAc tang A6 12 | PCB4C340 33,89 40
Chiéu sang A7 2 PCB4C325 20,11 25
Khoi dong tir thang may | 6 MME-231 18,32 25
Khoi dong tir may bom | 4 MME-231 16,22 25

2.9.5. Chon mdy bién dong

May bién dong c6 nhi¢m vu bién d61 dong dién tir mot tri s6 1on xudng tri

s0 nho dé€ cung cap cho cac dung cu do luong, bao v¢ role va tu dong hoa.

Mady bién dong dugc chon va kiém tra theo céc di€u ki¢n 6n dinh luc di¢n

dong va 6n dinh khi c6 dong dién ngan mach chay qua.

Bién dong cho cong to tong

bicu kién chon va kiém tra may bién dong:

'UdeI 2 Udmmang

'IldeI 2 IIvmax

- SoamBr = Sa
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Cian clr vao gia tri dong dién chay trén doan day tong I,=524,1A.Tra
bang 8-6 tr.383- SO tay lya chon va tra clru thiét bi dién 0,4 dén 500 kV cua
Ngod Héng Quang-NXBKH&KT ta chon may bién dong loai BD13 c6 dién &p
dinh muc 13 0,5kV , dong dinh muc phia so cap 1a 600 A ,cip chinh xac 13
0,5%, cong suat dinh mirc phia tht cdp 1a 6VA, hé sé bién dong k; = 600/5
=120 do cong ty Thiét bi dién ché tao.

Kiém tra ché do lam viéc cua cong to khi phu tai cuc tiéu.

Ta thay cong to lam viéc binh thuong néu dong thwr cdp khi phu tai cuc
tiéu 16n hon dong sai s6 0,5% (Ig s, = 0,005.6 = 0,03 A)

Dong dién khi phu tai nho nhat(25% phu tai tinh toan)

Imin = 0,25.1,=0,25.524,1= 131,025 (A)

Dong dién thir cip khi phu tai cuc tiéu la:

| 131,025
zmin = Eim =10~ h092(A)>losy =0,033(A)

Vay bién dong 1am viéc binh thuong khi phu tai cuc tiéu.
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CHUONG 3.
TINH TOAN TON THAT PIEN NANG TRONG MANG PIEN

3.1. PAT VAN DE.

Khi truyén tai dién ning tir nguon dén ti tong , dén tu phan phdi tang,
dén cac thang may, dén tram bom... thi mdi phan tir cia mang dién do co
tong trd nén déu gy ton that con suat va dién ap.

Tbn that con suét gay tinh trang thiét hut dién nang tai noi ti€u thy, lam tang
gi4 thanh truyén tai dién va dwa dén hiéu qua kinh té kém .

Ton that dién ap tao nén dién ap tai cac noi ti€u thu bi gidam thép qua , anh
hudng dén chat luong dién.

3.2. TON HAO PIEN NANG TREN POAN DAY TU TRAM BIEN AP
DEN TU PHAN PHOL

P2 + Q2 L= 306,6572 +157,94%

AP, = . .017.45.107° = 6,303 (kW)
1 Udm 0-"1 0,382
P2 + Q2 306,6572 +157,942 6
AQ=-2—"Z | = ’ >—0,06.45.10°=2,225 (kVAr)
U gm 0,38
Tho1i gian hao ton cuc dai
7=(0,124+T .10 *)%.8760 = (0,124+3750.10).8760 =2181 (h)
T6n that dién nang trén doan ddy tir tram bién ap dén ti phan phdi tong
2 . A2 2 2
AA = I:’ZULQZ.rO.Il.T = 306’652 3;3'57’94 .0,17.45.2181.107° =13747,9(kWh)
dm '

Tinh toan twong tu cho céc doan khac , két qua ghi trong bang 3.5
3.3. TON HAO PIEN NANG TREN POAN DAY TU TU PHAN PHOI
TONG PEN TU PHAN PHOI CAC TANG.

2 2
Pang + Qtang

2
Udm

27.513° +12,5352
0,382

AP, = Iol,= 1,25.42.107°= 0,332 (kW)
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tang Qtang % | 27,5132 +12,5352
, =

2 T3 .0,07.42.107°=0,0186(kVAr)
dm )

AQ,=

Thot gian hao ton cuc dai
r=(0,124+T),.10 *)*.8760 = (0,124+3750.10).8760 =2181 (h)
T6n théat dién nang trén doan ddy tir tram bién ap dén ti phan phdi tong

B Pang +Qang p _ 27,513% +12,535°

T= ; 1,25.42.2181.10° = 724,83(kwh)
U 3am 0,38

Tinh todn tuong tu cho cac tﬁng 11,10,9,8,7,6,5,4,3,2. Két qua dugc ghi

trong bang3.5
3.4. TON HAO PIEN NANG TREN POAN DAY TU TU TONG PEN

CAC THANG MAY.
Pbi v6i thang may thir 6 :

_RA+Qh | _ 626749757

My dy= 5.50.10°= 0,232 (kW)

U “dm 0’382
2 2 2 2
AQs:M xply =228 F9I5TT .09 50,107 =0,0042 (KVAD
U “dm 0,33

Thoi gian hao ton cuc dai
r=(0,124+T.10 *)*.8760 = (0,124+3750.10%).8760 =2181 (h)
Tén that dién ning trén doan day tir to phan phéi tong dén thang may
thir 6:
+th i 6,262 +9,757°

u 03’ 5.50.2181.107° = 505,992 (kWh)
dm y

AAg =

Tinh toan twong ty cho cac thang may 5,4,3,2. Két qua duoc ghi trong
bang 3.5
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3.5. TON HAO PIEN NANG TREN POAN DAY TU TU PHAN PHOI
PEN TRAM BOM.

P2 +Q _ 19,532 +15,6682

5 0352 .1,25.65.107°= 0,352 (kW)
dm ’

P’ + Qb
U 2dm

_19, 532 +15,668°
0,382

.0,07.65.107° =0,0197(kVAr)

AQ,= Xoldg =

Thot gian hao ton cuc dai
r=(0,124+T.10 *)*.8760 = (0,124+3750.10%).8760 =2181 (h)
Tén théat dién nang trén doan ddy tir ti phan phdi tong dén tram bom
Ry +Q  , __6.26°+9,757°
U %am 0,38°
3.6. TON HAO DPIEN NANG TU TU TONG PEN MANG DPIEN CHIEU
SANG.
Vi dudng day chiéu sang c6 phu tai phan bd déu nén ton that bang 1 phan 3 so

.1,25.65.2181.10° = 769,33(kWh)

vo1 duong day cd phu tai tap trung.
a.Chiéu sang trong nha:
Do mang dién chiéu sang 1a mot pha va c6 phu tai phan bd déu nén ton

that dién nang dugc xac dinh theo cong thirc sau:

2.p2 2.12,62 %

AP = F.ro.LCSH.nha 3022 £257 0,57.189.107° =0,23558 (kW)
2.p2 2.12,6° 6

AQs =570 bsuwma =7 2022 .0,06.189.107° = 0,0247 (kAr)

Thot gian hao ton cuc dai
r=(0,124+T),.10 *)%.8760 = (0,124+3750.10).8760 =2181 (h)
Tén that dién ning trén doan day tir ti phan phdi tong dén mang chiéu
sang trong nha
2.p? 2.12,6°

AA :3— lo-Lestrnha? = 5

2 oo 30997 .0,57.189.2181.10° = 63,096 (kWh)
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b.Chiéu sding ngodi troi

p2 2.95°

AP~y = Fyloy = —0,8.30.107° = 0,0149 (kW
on =3z Torton 3.0.222 (kW)
O = P Lo =95 0,07.30.10°° = 0.0013(kAr)

OA T U2 TR T 3002 T T !

Tho1i gian hao ton cuc dai
r=(0,124+T.10 *)*.8760 = (0,124+3750.10™).8760 =2181 (h)
Tén that dién ning trén doan day tir ti phan phdi tong dén mang chiéu
sdng ngoai troi
p2 12,62

L To-Lestrnha-T = 50222 .0,57.189.2181.10° = 32,4969 (kWh)

AA =

Sau day 1a bang tinh toan s6 liéu cu thé
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Bang 3.5. Két qud tinh todn ton thdt trong mang dién

Poan A A A
TT |day [(m) P(kW) | Q(kVAr) | rg Xo P(kw) | Q(kVr) | A(kw)
1 | D.truc 45 306,657 | 157,94 | 0,17 | 0,06 | 6,303 2,225 13746,84
2 | Tang12 |42 27,513 | 12,535 |1,25|0,07|0,33234|0,01861 | 724,8321
3 11 38,5 |27,513 12,535 |1,25|0,07|0,30464 | 0,01706 | 664,4294
4 10 35 27,513 |12,535 |1,25|0,07|0,27695 | 0,01551 | 604,0267
) 9 315 | 27,513 12,535 |1,25|0,07|0,24925 | 0,01396 | 543,624
6 8 28 27,513 [ 12,535 |1,25|0,07|0,22156 | 0,01241 | 483,2214
7 7 245 | 27,513 | 12,535 |1,25|0,07|0,19386 | 0,01086 | 422,8187
8 6 21 27,513 |12,535 |1,25|0,07|0,16617 | 0,00931 | 362,416
9 ) 17,5 |27513 |12,535 |1,25|0,07|0,13847 | 0,00775 | 302,0134
10 4 14 27,513 | 12,535 |1,25|0,07|0,11078 | 0,0062 |241,6107
11 3 10,5 |27,513 |12,535 |1,25|0,07|0,08308 | 0,00465 | 181,208
12 2 7 27,513 |12,535 |1,25|0,070,05539 | 0,0031 |120,8053
13 | TM.6 50 6,26 9,757 5 0,09 | 0,23266 | 0,00419 | 507,4399
14 5 40 6,26 9,757 5 0,09 | 0,18613 | 0,00335 | 405,9519
15 4 30 6,26 9,757 3) 0,09 | 0,1396 |0,00251 | 304,4639
16 3 20 6,26 9,757 3) 0,09 | 0,09307 | 0,00168 | 202,976
17 2 10 6,26 9,757 5 0,09 | 0,04653 | 0,00084 | 101,488
18 | T.bom 65 19,53 15,668 |1,25|0,07 |0,35274 | 0,01975 | 769,3342
19 |cs.tr.nha | 189 2,6 0,57 | 0,06 | 0,23558 | 0,0248 | 513,8032
20 | cs.ng.OA | 30 9,5 0,8 |0,07|0,01492 | 0,00131 | 32,53475
21 |cs.ng.AB | 180 4,5 0,8 |0,07|0,02008 | 0,00176 | 43,80025
22 | cs.ng.AC | 200 5 0,8 |0,07|0,02755 | 0,00241 | 60,08264
z 9,78438 | 2,40701 | 21339,72
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Tong ton hao cong sudt trong mang dién AP, = 9,78438 (kW) va AQ, =
2,40701(kVAr)
Tong ton that dién ning trong tat ca cac doan day 1a AAyy =21339,72 (kWh)
T6n that trong may bién ap AAspa=15157,32(kWh)(Day la két qua tinh
toan & nam cudi chu ki tinh toan ctia phuong 4n 1, bang 3.7)
AAs = AAsy + AAsgp = 21339,72 +15157,32 = 36497,04(kWh)
Téng dién nang tiéu thu trong nim :
A =P; T, =306,657.3750 =1149963,75(kWh)
Ty 1é ton that dién ning:

AA; 3649704

= .100=3173
A 1149963,75

AA%z

46



KET LUAN
Sau mét thoi gian thyc hién dé tai tot nghiép véi sy gitp d& cua thay gio,

thac si Nguyén Poan Phong, dén nay dé tai ciia em la: “Thiét ké cung cép
dién cho khu chung cw cao ting” di hoan thanh. Trong dé tai nady em d3
nghién ctru, tinh todn va tim hiéu cac van dé sau:

> Xac dinh nhu cau phy tai.

> Chon so d6 ndi ddy va tiét dién day dan.

> Tinh toan ton that dién nang trong mang dién.

Tuy nhién ddy méi chi 1a tinh toan trén 1y thuyét, trong khi d6 trén thuc
té con nhiéu bat cap xay ra, vi vay can cé nhitng nghién ctru va tinh toan siu
hon dé bao dam d6 tin cay va an toan dién cho cac khu chung cu cao tang. Em
xin bay t6 1ong biét on sau sac ti Thac s§ Nguyén Poan Phong nguoi da gitip
dd tan tinh em khi thuc hién dé tai nay. Tuy nhién do con han ché vé kién
thie , kinh nghiém thyc té, nén d6 an khong thé tranh khoi nhiing thiéu sot,
cac van dé nghién ctu con chua sau rong va chua gén b6 duoc véi thuc té.
R4t mong nhan duoc nhitng ¥ kién dong gop cuia thay cd va cac ban dong
nghiép dé do an dugc hoan thién hon.

Em xin chan thanh cam on!
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