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LOI MO DAU

Trong cong cudc xdy dung va phat trién dit nudc, nganh cong nghiép dién
luén chiém vi tri vo cuing quan trong. Ngay nay, dién nang la nang lugng khong
thé thiéu trong hau hét tat ca linh vuc. Khi xdy dung mot khu cong nghiép méi,
mot xi nghiép méi hay khu chung cu méi thi viée dau tién 1a xay dung hé théng
cung cép dién dé phuc vu cho san xuét va sinh hoat trong khu vuc do.

Khu chung cu cao tang la ho tiéu thy loai Il vi vay can phai thiét ké he
théng cung cap dién chinh xéc. Viéc cung cap dién tot dam bao cudc sdng sinh
hoat ctia ngudi dan va khéng thiét hai vé kinh té. Thiét ké va van hanh hé théng
cung cap dién caa khu chung cu cao tang la mot nhién vu méi mé caa nguoi thiét
ké.

Sau khi két thuc chuong trinh hoc cia minh, véi1 nhitng kién thuc d3 hoc
em duoc nhan dé tai “Thiét ké cung cap dién cho khu chung cu cao ting Bic
Son - Hai Phong” do ¢ giao DS Thi Hong Ly hudng dan. P an gdém céc
chuong v61 ndi dung nhu sau:

Chuong 1: Gi6i thiéu khu chung cu cao tang Bic Son Kién An Hai Phong.

Chuong 2: Lua chon cac thiét bi dién cho chung cu.

Chuong 3: Tinh toan ton that dién nang va chiéu sang cho chung cu.



CHUONG 1.

GIOI THIEU KHU CHUNG CU CAO TANG BAC SON
KIEN AN, HAI PHONG.

1.1 PAT VAN DE.

Hién nay trén dia ban céc thanh phd 16n, nhu cau nha & 1a mot van dé
birc thiét. Vi vay nén rat can thiét ké nhimg khu chung cu cao tang dé dap
g nhu cau sinh hoat caa ngudi dan. Cac khu chung cu cao tang nay duoc
thiét ké va thi cong theo cac ki thuat tién tién, dic biét ching c6 ché do 1am
viéc tin cay va an toan cao.

Hé théng dién trong khu chung cu cao ting c6 cac dic diém co ban
sau:

- Phu tai phong phu da dang.

- Phu tai tap trung trong khong gian hep, mat do phu tai twong ddi cao.

- C6 cac hé théng cap ngudn du phong.

- Khéng gian lap dit bi han ché va phai thoa man cac yéu cau my thuat
trong kién tric xay dung.

- Yéu cau cao vé ché do 1am viéc va an toan cho ngudi str dung.



Phan gidi thi¢u sau day dugc trich dan tir bai bao trén mang enternet voi
dia chi nhu sau: http://www.tinmoi.vn/khanh-thanh-va-ban-giao-khu-chung-cu-
bac-son-hai-phong-01938557.html

Hinh 1.1 Anh chuyp tong thé khudn vién khu chung cu Bic Son
e Vi tri : khu d6 thi Cyu Vién, L& Duan, Bic Son, quan Kién An, Hai
Phong
e Ngay khéi cong : 24/04/2010
¢ Ngay hoan thanh : 09/09/2011
Dién tich khuén vién : 20.8 ha
Tong s6 cin ho/nén/Villa : 504 cin ho, 51-60m?

Tong mirc phi diu tw : 188 ty dong

Chi dau tw : Cong ty cb6 phan Xay dwng va Phat trién Pau tw Hai
Phong



http://www.diaocvietonline.vn/Chi-tiet-doanh-nghiep/B1056/Cong-Ty-Co-Phan-Xay-Dung-Va-Phat-Trien-Dau-Tu-Hai-Phong.aspx
http://www.diaocvietonline.vn/Chi-tiet-doanh-nghiep/B1056/Cong-Ty-Co-Phan-Xay-Dung-Va-Phat-Trien-Dau-Tu-Hai-Phong.aspx

Khu chung cu Bic Son chi yéu danh cho nhiing ddi twong: can bg, cong
chuc huong luong tir ngan sach thudce cac don vi su nghiép cong lap; si quan,
quén nhan chuyén nghiép...

Khu chung cu Bic Son 1a dy 4n dau tu dic biét nham thuc hién chuong
trinh phat trién nha & xa hoi theo sy chi dao cua Bo Xay dung va Tha tudng
Chinh pha vé viéc thuc hién chinh sach phat trién nha & cho ngudi thu nhap thap
tai khu vuc do thi.

Véi tong mire dau tu gan 200 ty dong, du an Khu chung cu Bic Son duoc
xay dung trén dién tich 20,8 ha, bao gom 9 khdi chung cu 5 tang va 2 khéi chung
cur 10 tang ciing hé thdng co so ha ting dong bo va khép kin.

Theo thiét ké, Khu chung cu Bac Son ¢6 504 cin ho, trong d6 c6 360 cin
ho c6 dién tich 51 m*/can, 72 cin ho véi dién tich 57 m*/can va 72 can ho con lai
cd dién tich 60 m?%/can. M&i can ho chung cu déu c6 hai phong nga, mot phong
khach, bép an va nha vé sinh riéng biét. Cac toa nha déu duoc trang bi hé thong
thang may hién dai dam bao va cac can ho déu dugc hudng cac diéu kién thdng
gi6, anh sang, huéng nha tét nhat. Hé thong cac cong trinh phuy trg nhu: tuong
rao, nha dé xe, cdy xanh, hé thong cap thoat nudc, duong di ndi bo... duoc thiét
ké xay dung hoan chinh va dong bo. Chinh vi huéng dén tinh tién ich cao, nén
tai day, co khu trung tdm thuong mai dé tién viéc mua sam, khu trung tdm vin
hod - thé thao, hé théng 2 treong mam non, 1 truong tiéu hoc.

1.2. XAC PINH PHU TAI TiNH TOAN CUA CHUNG CU

1.2.1. Phu tai dién sinh hoat

Trudc hét ta xac dinh md hinh dy béo phu tai: coi nim co s 13 nam hién
tai to=0, ap dung mé hinh (1.22) trang 13 s&ch BTCCD - NXBKH&KT c¢6 dang

P, = Pg + Poa(t-tg) = Po(L1+a(t-t)) = 1,36(1+0.03t)



Phu tai tinh toan s& 1a phu tai ¢ nim cudi caa chu ki thiét ké. Suat phu tai
ctia mdi ho gia dinh & cudi chu ki thiét ké 1a

Po= 1,36(1+0,03.15) = 1,972 (KW).

Dé tién chon thiét bi ngoai viéc xac dinh phu tai tong cua toan khu chung
cu, ta can x4c dinh phu tai riéng caa mdi tang. Hé s6 ddng thoi caa mdi tang

duoc x4c dinh theo biéu thuc

d(1 — pd 0,7(1-0,7
k4, =p%+1,5 pfa —pf) _ 0,7 + 1,5] ( ) 0,493
Npo 8

h=p"+15

n(1—pn 0,35(1 — 0,35
prd—p") 20)=0,35+1,5j ( ) _ 0,392

Cong suat tinh toan caa mdi tang:

Plng = Kl Po—15Mho = 0,392.1,972.8 = 6,184 (KW)
Py = ki Do-15Mno = 0,943.1,972.8 = 14,876 (KW)
Prang= Max(P”tang; Pdtang) = Max(6,184,;14,876) = 14,876 (kW)

Hé sb dong thoi ciia toan chung cu véi tong s6 n = 504 ho

/p"(l -p") 0,35(1 — 0,35)
no= n _— = e
at =p"+15 - 0,35+ 15 202 0,371
/pd(l —p%) 0,7(1-0,7)
d = pd _— = =
kg =p* + 1,5 " 0,7+ 1,5 =07 0,73

Phu tai sinh hoat ngay va dém cuta toan chung cu:
Pl = k. po_15.n = 0,371.1,972.504 = 368,732 (kW)
P& = k%, .py_15.n = 0,73.1,972.504 = 725,538 (kW)

, ... Pl 368,732
Tacotile: =k = = 0,508
PS% 725538




Tra bang 3.pIBT tr.455 saich BTCCBD-NXBKH&KT
Ta c6 hé sé cong suat trung binh caa phu tai sinh hoat 1a coseg, = 0,9
1.2.2. Tinh toan phu tai dong luc
1.2.2a. Thang may.
Chon hé s6 tiép dién € =0,8
COSQum = 0,54; cdng suat cua mdi thang may Pym= 7 (KW)
Cong suét caa cac thang may quy vé ché do 1am viéc dai han 12 :
Pin = Pim .V€=7.4/0,8 = 6,26(kW)
Péi véi khu chung cu cao tang c6 4 thang may voi nha cao 10 tang, tra

bang 2 tr.732 sach CCD-NXBKH&KT ta c0 Kyem = 0,58.

Suy ra tong cong suat cia 8 thang may la
Psim= Knetm-2Pm= 0,58.8.6,26 =29,046 (kW)

Péi véi thang may co6 thé coi hé sé tham gia vao cuc dai & cac gio cao

diém 1a nhu nhau va bang 1, tuc 1a P"y=P%m= 29,046 (KW)

1.2.2b. Bom nwéc
Chon cong suat cia mdi may bom 1a 6,3 kW
Hé s6 st dung ke = 0,55 ; cosp= 0,78 ;

Vi 4 may bom c6 cong suat giong nhau nén hé sé6 nhu cau cua tram bom

1= Ksa _ 555, 12995 (000
le - ) '\/Z - )

Cong suit tinh toan cta tram bom la:
Py = KncNpPrbom = 0,775.4.6,3 =19,53 (kW)

Chon hé s6 tham gia cuc dai ngay = 1, hé sb tham gia cuc dai dém = 0,55

kne = ksq +

Cong suit tinh toan ¢ céc thoi diém cuc dai:



- Bém: Ppgem = 0,55.19,53 = 10,7415 (kW)
ap dung phuong phap sé gia ta co:
Cong suit tinh toan cia nhom dong luc 1a:

pn 19,53 )%
Pil =P+ Ry (?b} ~0,41 |=21,7848 +19,53[(?j —0,41j=34,4 (kW)

d 0% 0,04
Pd —p_ 4P [[%] —0,41} — 21,7848 +10,7415[(10';415j - 0,41} = 28,456 (kw)

Hé sb cong suat ciia nhom dong luc:

__YPicos@; Py, COS@m+Pp COS @y
COSPar = —vp— = P +P
i tm b

21,784.0,54+19,53.0,78

CoS = = (0,653
Par 21,784+19,53 ’

1.2.3. Phu tai chiéu sang cong cong

1.2.3a. Chiéu sang trong nha

Chon chiéu sang trong nha vai dién tich Fy, = 1,75% tong dién tich mat
bang. Tong chiéu dai mang dién chiéu sang trong nha bang 4,5 tong chiéu cao
cua chung cu. Chon P0051=15(W/m2)

Suy ra tong dién tich chiéu sang la:

Fea= 0,0175.20,8.10* =3640( m?)

Cong suét chiéu sang trong nha

Pes1 =PocsiFes1=20.10°.3640 =54,6 (kW)

1.2.3b. Chiéu sang bén ngoai

Chiéu sang ngoai vai tong chiéu dai bang ntra chu vi caa khu chung cu

L.o=A +B = 600+350=950 (m)



Cong suat chiéu sang ngoai troi

Pess= Pocsz. Leso= 0,02.950=19 (KW)

1.3. TONG HQP PHU TAl

Ta c6: tong cdng suat chiéu séng

Poc= Ki(Peey + Poso) = 1.(54,6+ 19) = 73,6 (KW)

Hé sb ddng thoi caa hai nhém phu tai chiéu sang déu bang 1, kg=1

Bang 1.1. Sb liéu vé phu tai tinh todn cta cac nhdm & cac gid cao diém

Cong suét & Phu tai sinh hoat DPong luc Chiéu sang
i cao n d n d n d
? © sh F)sh I:)dl F)dl I:)cs Pcs
diem (kW)
368,732 725,531 138,061 99,905 73,6

Cong suat tong hop cua toan chung cur:

PZ = P, + P + PIt = 368,732 + 138,061 + 0 = 506,793 (kW)

P¢ = PG + P, + P& = 725538 + 99,905 +73,6 = 899,043 (kW)

Nhu vay c6ng suit tinh toan Ia:

Py = max (P"y;P%) = max(506,793; 899,043) = 899,043 (kW)

Coi hé s cong suat cua phu tai chiéu sang bang 1 ta c6 hé sé cong suat
tong la:

d
Cos@y = 2PiCosg; _ P&}, COS@p+PY1COSQh+PcsCOSO
> 2Py Pgh"'Pg]‘*'Pcs

725,538.0,9+138,061.0,729+73,6
Cos@y = =0.882
725,538+138,061+73,6

Suy ra ¢y = 28,11°
Vay cbng suat biéu kién 1a:
Py 899,043
" cos ) ~ 0,882

= 1019,323(kVA)

Stt

Qu = Py . tgpy =899,043.0,534 = 480,088(KVAT).




CHUONG 2

LUA CHON CAC THIET BI PIEN CHO CHUNG CU

2.1 PAT VAN DE.

Pbi v6i nhu cau phu tai da tinh todn & trén va ting do tin cdy cung cip
dién can dat tram bién ap riéng cho ddi tuong. H¢ théng cép dién cho d6i tuong
bao gdm mot duong ddy trung ap nhan dién tir hé thong ( tram bién ap trung gian
hodc duong day trung ap gan nhat). Mot tram bién 4p chung, mot mang dién ha
ap cap dién cho cic toa nha, cac tram bom, chiéu sang cong cong ciia chung cu...

2.2 LUA CHON SO PO CAP PIEN.

Chung cu c6 mudi mot toa nha va mot ) phu tai phuc vu chung cu. So dd
cap dién cta chung cu c6 dang gan giéng voi mot xi nghiép vira va nho, voi mot
s6 cum phu tai nhat dinh va tong cong sut vao khoang vai tram kW.

So do cap dién ciia chung cu bao gom:

e Mot duong ddy trung 4p nhan dién tir hé théng

e Mot tram bién 4p chung

e MOt mang di¢n ha ap cép dién dén cac ti dién phan phéi dat tai cac toa
nha

e Cac tu phan phdi ha ap cung cip dién cho cic tdoa nha tam bom va chiéu
sang cOng cong.

e Cac tu dong luc dat tai cac toa nha, tram bom va phong chiéu sang cong
cong

e Cic ti dién tong cuia mdi tang cung cip dién cho cac cin ho dit tai phong

ki thuat bén canh thang may.



TBA

Hinh 2.1 So do cap dién cho chung cu
Trong do: H 1a hé théng cip dién(TBA trung gian hay duong day
trung ap)
TBA 14 tram bién ap ctia chung cu
TPP 1a ta dién phan phdi cho toa nha dit tai cac qua nha
TDL 14 ti dién chung cua tang
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Tir hé théng (H) kéo mot duong day trung ap dén TBA cua chung cu rdi
tir phia ha 4p ctia may bién ap kéo cac duong cap ha ap dén cac ti phan phdi dat
tai cac toa nha. Tuy theo s tang cua tda nha ma cé thé c6 mot hai hay nhiéu ta
phan phéi. Cu thé d6i voi chung cu ndy c6 hai loai toa nha cao 10 ting va 5 tang.
Dbi vai toa 10 tang, ta dat 2 ta phan phdi con véi toa 5 tang ta dat 1 ta phan
phéi. Ngoai ra con ¢ 1 t phan phdi cho cac tram bom va 1 tit cho chiéu sang va
phu tai cong cong. Tir cac TPP kéo cac duong cap dén cac ti dién chung ctia mdi
tang; & day cac tang co s6 cin ho 1a khong nhiéu va gidng nhau, 8 can.

Mbi cian ho sé co 1 hop dién téng 6 céc thiét bi can thiét nhu trong 1 ho
dan. Trong cac TPP, TDL déu c6 cac thiét bi dong cit bao vé va cac thiét bi do
luong.

2.3 VI TRI TRAM BIEN AP CUA CHUNG CU

Déi voi cac toa nha 16n cd phu tii cao, viéc dit bién ap ngoai troi co thé
gy ton kém. Nhung d6i v6i khu chung cu gdm nhiéu toa nha viéc dit TBA
trong nha lai gdy nhiéu kho khin trong viéc bd tri duong diy va gy anh huong
dén nhimg ho dan séng gan tram. Ngoai ra, khu chung cu c6 nhu cau phu tai
khong nho nén cong sudt tram ciing khong nho. Viéc xdy dung TBA dam bao
yéu cau ki thuat va an toan trong nha s& gip kho khan, tén kém chi phi. Vay nén
vigc cach ly tram bién ap v&i cac toa nha tranh anh hudng va thuan tién cho viéc
bb tri day dan dén cac toa nha 1a hop 1y d6i véi d6i tuong 1a khu chung cu nhiéu

toa nha nay.
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Xét trén so dO mat bﬁng, chon vi tri dat TBA tai khoang chéng gﬁn gilra

chung cu.

TBA

Hinh2.2 So dd vi tri dat TBA
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Uu diém
e Thuén tién cho viéc bé tri duong day cung cip dén cac toa nha
e Tiét kiém day dén, tram xay dung don gian
e Cach ly v&i cac toa nha thuan tién cho stra chita bao tri bao dudng
e Tiét kiém chi phi xay dung cic phong cach am, va bd tri dudng day
trung ap di dén tram so v&i viée dit TBA tai 1 trong cac toa nha.
Nhwoc diém
e Mait mot dién tich dt nho, anh hudng boi thoi tiét.
e Chi phi cach dién cao, chi phi xay dung hé théng chbng sét cho
tram

2.4. TINH CHON DAY DAN.

2.4.1. Chon day din tir TBA dén TPP.

Péi v6i cac toa 10 tang di chia thanh 2 TPP, mdi ti cAp dién cho 5 ting
nén cac TPP dat tai cic toa nha la nhu nhau.

Tua phan phdi tong dugc dit tai phong dién canh thang may véi tong chiéu
dai 1,=50m, trong tong s6 hao tén dién ap cho phép 5% ta phan bd cho ba doan
nhu sau:tlr TBA dén ta phan phéi tong A Ugy; = 2%, tir ti phan phoi tong dén ta
phan phéi cac tang va tir ti phan phdi tang dén cac ho gia dinh déu bang 1,5%.
Du dinh chon cap 15i dong c6 d6 dan dién

| =54 (kn/Qmm?)

So bo chon xo= 0,07 (Q/km)

C6 cong suat cia mdi TPP tong(cung cap 5 tang)

Prpp = Pang-5 = 14,876.5 = 74,38(kW)

Qrpp = Prpp.tan @ = 74,38.0,534 = 39,718 (kVAr)
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Xéc dinh thanh phan hao ton dién ap phan khang

Xo.1 39,718.0,07.50.103
AU, = XppXols = 0,365 (V)
Udm 0,38
0,365

AA% = S0 100 = 0,096%

AUgp; = —=-380 = 7,6 (V)

Thanh phan hao ton dién &p tac dung

AUy, = AUy — AUy, = 7,6 —0,365 = 7,235 (V)

AU,,% = 2 — 0,096 = 1,904%

Tiét dien day dan cua duong day cung cap cho ti phan phoi tong dugc xac
dinh theo cong thirc:

_ Pyly 743850
~ yAUpUgm  54.7,235.0,38

Tra bang PL V.2 trang 293 sdch TKCD - NXBKHKT

Chon cép vin xoan co tiét dién:

= 25,05 (mm?)

Fy

Cép chiéu dai 1,=50m:
F,=35mm?

%,=0,06 (Q/km)

r,=0,54 (Q/km)

Puong kinh day: 7,5(mm)
Hao ton thuc té 1a;

Py rg1+Qy-x
AUl — Z 01 Z 01 . 11

Udm
= AU, = 5,598(V) < 7,6(V)
Nhu vay cap di chon dam bao y&u cau vé chat lugng dién &p .
Tra bang PL V.13.- sich TKCD- NXBKH&KT ta c6 cap rudt dong co tiét
dién 35mm? thi dong dién cho phép bang 158(A)

__ 74,38.0,54+39,718.0,06

-3
—— .50.10° =5,598 (V)
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2.4.2. Chon day din dén cac tang

Ta tinh dién hinh cho 1 tda nha cao nhat ctia chung cu r6i tir d6 suy ra két
qua cho cac toa con lai.

C6 thé thuc hién theo hai phuong an:

Phuong an 1: mdi ting mot tuyén day di doc l1ap

Phuong 4n 2: chon mat tuyén day doc chung cho tat ca céc tang.

2.4.2a. Phwong an 1

Tinh ton cho tang cao nhat I tang 10

Chiéu dai tir ti phan phdi dén ta phan phéi tang 10 1a: | 3= 3,5.10= 35 (m)

Cong suat phan khang cua mdi ting da duoc xac dinh nhu ¢ trén

Qtang = Ptang-19? = 14,876.t928,11°= 14,876.0,534 = 7,943 (kVAr)

AUgps = =380 = 5,7 (V)

Thanh phan hao ton dién ap phan khang:

angXo'l , .0,07.35.1073
AU, = QuangXo'ls _ 7,943.0,07.35.1073 _ 0,051 (V)

Udm 0,38

0,051
AUy% = ~=-100 = 0,013%

Thanh phan hao ton dién ap tac dung:

AU,3 = AUy — AUy = 5,7 — 0,051 = 5,649 (V)

AU,3% = 1,5— 0,013 = 1,487 %

Tiét dién day dan cua duong day cung cap cho ta phan phdi ting duoc xac
dinh theo cbng thuc:

l:’tang'13 _ 14,876:35
YyAUp3-Ugm  54.5,649.380.10~3

Tra bang PL V2 trang 293sach TKCD - NXBKHKT
Chon cép vin xoan ¢ tiét dien 6mm? cach dién XLPE vo PVC ta co:
Xo= 0,07(Q/km) : T = 3,06(C/km)

= 4,491 (mm?)
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Hao ton thyc té 1a:

PianeTo+QtaneXo 14,876.0,07+7,943.3,06.35
AU3 — ang ang . — — 2’334 (V)

Udm E 380
= AU;=2,334 (V) <5,7 (V)
Nhu vay cap di chon dam bao y&u cau vé chat luong dién &p.
2.4.2b. Phwong an 2

Chon mot tuyén duong day doc chung cho céc tang

Ll

Hinh 2.3 . So d6 dudng day 18n cac tang
Coi duong day doc Ién cac tang cd phu tai phan b déu nhu hinh 3.2
Thanh phan hao tén dién ap phan khang:

__ Qyxolp _ 39,718.0,07.35
2Udm 2.380

= 0,128 (V)

AUL;% = >=>-100 = 0,033%

Thanh phan hao tén dién ap tac dung :

AUg = AUqs - AUys = 5,7 — 0,128 = 5,572 (V)

AUz % =15-0,033=1,467 %

Tiét dién day dan cua dudng day cung cap cho ta phan phdi tong duoc xac
dinh theo c6ng thuc:

T 2yAUUgm  2.54.5,572.0.38

= 11,384 (mm?)
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Tra bang PL.V2. trang 293 sach TKCD - NXBKHKT

Chon cap vin xoan c6 tiét dién16 (mm? )cach dién XLPE vo PVC ta co:
Xo=0,06 (Ukm) ; ro=1,2(Q/km)

Hao ton thyc té 1a:

Pzro +QZXO
AU; = =551
dm

> AU3 =422 (V) <5,7 (V)

Nhu vay cép di chon dam bao yéu cau vé chat lugng dién &p .

_74,38.1,2+39,718.0,06
_ 2.380

- 35 =422 (V)

|

|

\AIA\AIA\A ‘A|A‘A|A‘

Hinh 2.4. So @6 nguyén Iy mang dién cung cap cho chung cu 10 tang.
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2.4.2¢c. So sanh 2 phwong an

-Phuong én 1:

Téng chiéu dai cua tat ca cac nhanh day Ién cac tang la
>1,=3,5+7+10,5+14+17,5=52,5 (m)

T6n that dién nang trén cac doan day theo phuong an 1

2 2 2 2
DA, =N gy = BSOS 306 52,5 2181 - 107

2 0.382
AA; = 690,046 (kWh)

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

Chi phi do ton that 1a:

Can= Ca.AA;= 1500.690,046=1,035.10° (&)

Tra tr.11 tap chi thi trudng gia ca vat tu s6 47 ra ngay 7/3/20086.

Suét von dau tu cua cap XLPE -6 12 vy, =49,300d/m .

Chi phi qui doi theo phuong 4n 1:

Z,=po.Vor.ly+ Can= 0,136 .49,3.0,1925.10°+1,035.10° = 2,32510°(d)

-Tinh toan cho phuong 4n 2:

Tong chiéu dai cua day doc 1én cac tang la:

Iv=35 (m)

Tén that dién niang trén doan day theo phuong an 2

2 2
P5+Q5
Udm

AA, = 1503,419 (KWh)

Chi phi do ton that 1a

Caa= CaAA,= 1500.1503,419 =2,255.10° (vnd)

Tra tr.11 tap chi thi truong gia ca vat tu s 47 ra ngay 7/3/2006.
Suat von dau tu caa cap XLPE -16 14 vp,=71811 (vnd/m)

2 2
rp - Y, = 22O 9. 35.2181 - 1076

AA, =
2 0,382
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Chi phi qui d6i theo phwong an 2
Z1=Po.Vgo.lp+ Caa= 0,136 .71,811.0,035.10°+2,255.10°=2,5968 .10°d

Bang 2.1. C4c chi tiéu kinh té cia 2 phwong dn di ddy Ién cdc tang.

Phuong A 3 .
, I(m) | v.10°.d| AA(kWh) C.10°.d Z.10°.d
an
1 1925 | 493 992,223 1,488 2,325
2 35 | 71,811 | 1503,419 2,255 2,5968

So sanh két qua tinh toan ta thay vé ki thuat ca 2 phuong an déu dam bao
yéu cau cua chat luong dién, vé Kinh té: tong chi phi quy d6i cua phuong an 1
nho hon ctia phuong 4n 2, do d6 day dan s& dugc chon theo phuong 4n 1.

2.4.3. Chon day dan cho mach dién thang may

Chiéu dai dén thang may xa nhat 1a 50m

Theo s6 tay thiét ké cac thang may cd hé sé:

cosopy = 0,54;

Cong suat phan khang cua thang may 1a:

Qun = Putge = 6,26.t957,31° = 9,757 (KVAr)

Thanh phan hao tén dién ap phan khang:

QtmXol 9,757.0,07.50.10~3
AUX3 — tm4013 —

Udm 380.1073 = 0,083 (V)

AU% = 2222. 100 = 0,023%
380

Thanh phan hao ton dién ap tac dung:
AUz =AU - AUy = 5,7 - 0,089 =5,61(V)
AU% =1,5% - 0,023% = 1,476%
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Tiét dién day dan duoc chon Ia:

Pemls  _ 6,26.50
YAU;3Ugm ~ 54.5,61.0,38

Tra bang PL V2 trang 293 sach TKCDH - NXBKHKT

Chon cap vin xodn c6 tiét dién 4 mm? cach dién XLPE vo PVC ta co:
Xo = 0,09 (Q/km): o = 5 (Q/km)

Hao ton thuc té:

~ Q%o+ Pm-To L= 9,757.0,09 +6,26.5
U 380.10°3

= 2,718 (mm?)

AU, 50.107° = 4,23 <5,7(v)

Vay cap da chon dam bao yéu cau vé chat luong dién ap.
2.4.4. Chon day din cho dwdng diy dén tram bom

Chon chiéu dai tir ta phan phdi tong dén tram bom 1a 1, =65m.
Cong suat phan khang ciia may bom:

Q, = Py.tgo = 19,53.t938,759 = 15,668 (KVAT)

Thanh phan hao ton dién ap phan khang:

_ QyXols 15,668.0,07.65.10~°

AU
“7 Uy 380.1073

=0,187(V)

AUL% = 2287100 = 0,049%
380

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

7,413

AU % =——-100=1,95%
380
Tiét dién day dan duoc chon Ia:

Rl 195365

_ - —8,345(mm?)
yAU,, Uy 540,387,413
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Tra bang 2 - 36 trang 645 sach CCD - NXBKHKT

Chon cap vin xoan co tiét dién 10 mm? cach dién XLPE vo PVC ta co:
Xo = 0,07 (/km); ro = 2 (€2/km)

Hao ton thuc té:

_ QpXp+ PRy | 15,668.0,07 +19,35.2
Ugm 380.10°3

AU, 65.107° =6,807 < 7,6(V)

Viy cap di chon dat yéu cau vé chit luong dién ap

2.4.5. Chon tiét dién day dan cho mang dién chiéu sang

2.4.5a. Chiéu sang trong nha

Ta tinh dién hinh cho 1 tda nha cao nhat ciia chung cu r6i tir d6 suy ra két
qua cho cac toa con lai.

Do khéng c6 sé lidu cu thé nén tam thoi coi chiéu dai cia mang dién chiéu
séng trong nha bang 4,5 1an chiéu cao cia chung cu

Lo = 4,5.35 = 157,5 (m)

Chon hé thong chiéu sang trong nha 14 mang dién 1 pha 220(V). Hao ton
dién ap cho phép la:

AU = 3(%)

L

T

Hinh 2.5. So' d6 mang dién chiéu sang trong nha

Khi phu tai chiéu sang phan bd déu, co thé coi 1a mang dién tuong duong
c6 phu tai tap trung tai diém gitra.
Momen tai:

PcsL 54,6.157,5
M = cszcstr — 46; 7 =4299,5(ka)
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Tra bang 4.PLbt trang 455 sach BTCCD-NXBKH&KT c6 C; =14( cép
ddng)
Tiét dién day dan:

M 22995 102,369 (mm?)

F, =
L7 cUep% 143

Chon cap 161 dong ¢4 tiét dien 120mm?.
Tra bang 2-26 trang 645 saich CCD- NXBKH&KT co:
X,=0,06 (Q/km); 1o = 0,158(C0/km)

Hao ton thuc té:

M 42995
C,F; 14.120

AU g = = 2,559 % < 3%.

2.4.5b. Mang dién chiéu sang ngoai troi
| B
REERY

>
o

OI oA
I

T

C
Hinh 2.6. So dd mang dién chiéu sang ngoai troi
Chiéu dai doan OA 13 l;:= 0,655.55= 30m, doan AB ¢ |, = 180m, doan
AC c6 1,=200m. Suat phu tai trén 1 don vi chiéu dai 1a p,; = 0,025 kW/m, hao
t6n dién &p cho phép 1a Uy = 3%.
Céc doan day trén dudng truc tir ngudén O dén diém B dugc xay dung véi
4 day dan, cac nhanh ré AC thudc loai 2 pha c6 day trung tinh. Trudc hét ta so
bo phan bd hao ton dién ap cho phép trén cac doan day nhu sau:
Trén doan OA ¢6 AU = 1,9%. Trén doan AB,AC la AU¢p, = AU =1,1%
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Cong suit tinh toan chay trén cac doan day

Pag = Po2.l» =0,025.180 = 4,5 (KW)

Pac = Poz.ls = 0,025.200 = 5 (KW)

Poa = PagtPac =4,5+5=9,5 (kW)

Momen tai cua 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.PLbt trang 455 sach BTCCD-NXBKH&KT c6 gié tri hé s6
o =1,39

Xac dinh Momen qui doi

Mqga = Moa + a(Mag +Mac) = 285 +1,39(810 +1000) =2800,9(KWm)
Tiét dién day dan c6 & doan OA 1a

Mgd 2800,9 )
Fop = —= = —=17,761 (mm
OA ™ cAUy; ~ 83.1,9 761 ( )

Tra bang 2 -36 trang 645 sach CCD - NXBKHKT

Chon cap vin xoan co tiét dién 25 mm? cach dién XLPE vo PVC ta co:
fo= 0,8 (Qkm); Xo =0,07 (/km)

Hao ton thuc té trén doan AO 1a;

_ Mg 28009
CFon 8325

=1,3498%

Hao ton dién ap trén cac doan con lai la
AUcfz = AUAB = AUAC =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 la:

_ Mpg 810
T CAUje,  37.1,6502

Fag = 13,266 (mm?)
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Fo.— Mac _ _1000
AC ™ CAUi,  37.1,6502

Tra bang 2 -36 trang 645 sach CCD - NXBKHKT

Chon cap vin xoan ¢ tiét dién 25 mm? cach dién XLPE vé PVC cho doan
AC ta co: rp= 0,8 (/km): X, =0,07 (/km)

Chon cap vin xoan ¢ tiét dién 16 mm? cach dién XLPE vé PVC cho doan
AB ta c0: rp= 1,25 (Q/km); Xo =0,07 (€/km)

Hao ton thuc té trén doan AC,AB la:

= 16,378 (mm?)

_ Map _ 810 _ 0
AUnp = CFag 3716 1,368%

M 1000
AC = — =1,081%
CFac 37.25

AUy =
Nhu vay tong hao ton dién &p thuc té trong mach chiéu sang

AUcs = AUga +AUpc =1,3498 +1,368 =2,718%

AUcs= 2,718% < 3% = AUcp

Viy cap dugc chon dép tng duoc yéu cau ky thuat, két qua tinh chon day

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

F
Poan M) | P(kW) | QKVAI) |AUL% | AU | U% | Fymm? | Au%
mm
Day chinh
. 50 74,38 39,718 2 0,096 | 1,904 | 25,05 35 1,473
Lén tang 35 14,876 7,943 15 0,013 | 1,487 | 4,491 6 0,614
Thang
] 50 6,26 9,757 15 0,023 | 1,476 | 2,718 4 1,113
may
Tram bom | 65 19,53 15,668 2 0,049 | 5,512 | 11,223 16 1,147
CS.trong
. 1575 | 54,6 3 102,369 | 120 | 0,673
nha
CS.ngoai
30 9,5 1,3498 22,497 25 | 1,3498
OA
CS.ngoai
180 4,5 1,6502 13,266 16 1,368
AB
CS.ngoai
AC 200 5 1,6502 24,454 25 1,081
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2.5. TINH CHON MAY BIEN AP (MBA)

2.5.1. Pit van dé

Trong so d6 cap dién, may bién ap co vai trd rat quan trong, lam nhiém vu
bién d6i dién ap va truyén tai cong suat. Nguyén tic ciu tao va lam viéc ctia may
bién ap da duoc minh hoa trén hinh 3.4 tr.53 sach giao trinh cung cép dién-
NXBGD.

Nguoi ta ché tao may bién ap rat da dang, nhiéu kiéu céch, kich ¢, nhiéu
chung loai. Nguoi thiét ké can cin cr vao dic diém cua ddi twong dung dién dé
Itra chon hop 1y may bién ap. Pbi v6i khu chung cu cao tang 13 ho tiéu thy loai I
nén ciing c6 tdm quan trong 1én ta chon may bién ap phu hop dé gép phan lam
cho hé théng cung cdp dién van hanh dam bao & cac chi tiéu ki that, kinh té an
toan.

2.5.2. Tinh chon may bién ap

Phu tai cta khu chung cu cao tﬁng duoc coi 1a ho tiéu thu loai 11, do vay
sudt thiét hai do mét dién la gg= 4000d/kWh.

Tong cong suét tinh toan cta toan chung cu ¢ ké dén ton that la:

Se=S + AS =P+ AR + j(Q+ AQs ) = 899,043+ 3,265+)(480,088+0,632)

Si= 902,308 +j480,72

Su=yP? + Q2 = 1/902,3082 + 480,722 = 1022,375 (kVA)

Can ctr vao két qua phu tai Sy ta chon cong sut va s6 lugng may bién ap
10/0,4 kV theo 2 phuong an sau:

Phuong an 1: dung 6 may 2x160 kVA;

Phuong an 2: dung 3 may 1x315 kVA;

Tra tr.12.tap chi gia ca thi truong vat tu sb 38, thir 4 ngay 21/2/2006 ta co
cac tham sb ciia may bién 4p do cong ty TNHH Nhat Linh dia chi 226-Déng da -

Ha noi theo bang sau:
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Bang 2.3. Cac tham sb ctia may bién ap

Sea(kVA) AP, (KW) AP (KW) | Vbn dau tu.10° d
6x160 0,28 1,95 363
3x315 0,39 3,33 315,06

Duéi goc do ki thuat , cac phuong an khong ngang nhau vé do tin ciy
cung cap dién. Ddi v6i phuong an 1 khi ¢ su ¢d ¢ 1 trong 6 may bién 4p , cac
may con lai s& phai ganh mot phan phu tai. Con ¢ phuong an 2 s& phai ngimg
cung cip dién cho nhiéu ho tiéu thu khi xay ra su cb trong may bién ap. Pé dam
bao sy tuong dong vé ki thuat cua cac phuong an can xét dén cac thanh phan
thiét hai do mat dién khi c6 su c¢b xay ra ¢ 1 trong cac may bién ap.

2.5.2a.Phwong an 1:

Trudce hét can kiém tra kha ning 1am viéc qué tai ciia may bién ap.

Hé s dién kin d thi c6 thé x4c dinh theo bicu thic:

_ Pw _ Tm _ 3750

kdk == == - = 0,43 < 0,75
Pum Pum 8760

Nhu vy may bién ap c6 kha niang chiu dugc qua tai 40% trong thoi gian
Xay ra sy co
Ta xac dinh phu tai tinh toan cua toan chung cu qua cic nim theo biéu

thuec:

d
S, = PsnitAPdiges _ Kqr-Poit+APdigcs
1 cos @ cos @

Phu tai cac nam duoc xac dinh theo biéu thire:

_ kgt.n.po.(l +at)+APqigcs
cos @

St

27



Ta tinh to4an cho nim th nhét:

_ kSpnpo.(1+at) +APqigcs  0,872.192.1,36(1+0,03.1)+24,455

S1
cos @ 0,889

S; =291,318(kVA)

Pé dam bao may bién ap khong qua tai 40% so vai gia tri dinh muc khi ¢d
su ¢ 1 trong 2 may bién ap can phai cat bot mot lugng cong suat sau:

Sin1=Su - 1,4.Ssa = 291,318-1,4.160 =67,318(kVA);

Thiét hai do mat dién:

Y1 = Sin1 . COS¢.1.01»=67,318.0,889.24.4.10°= 5,74.10°(vnd)

Xéc dinh ton that dién ning trong may bién 4p & nam thi nhat:

M= Tyt e (S 2055760 28 oy (LS
BA

)2
AA,_1 =19424.55 (kWh)
Chi phi ton that & nam tha nhét :

~ _ _ 6
Cy =Cy.AA, 4 =1500.19424,55 = 29,1368.10° 4 »

m).
Téng chi phi & nam thtr nhat 1a :
_ _ 6 6 _ 6
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 thuc:

.
PVC = ZCZt.ﬂ‘ — min
0

Véi hé sd quy doi la:
1 1
B RETT 1+0.1 = 0,909

1+i

Chon hé sb chiét khau i=0,1.
Pbi v&i nam thr nhat:

Cs.B" = 33,516.10°.0,909 = 30,49956.10°(d)
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Tinh toan tuong tu cho cic nim va cho phuong an 2 , két qua ghi trong
bang 2.4 va 2.5
Bang 2.4. Két qua tinh toan ctia phuong an 1:ding 6 MBA 6x160kVA

TT > S M v | caoe Cs B c: B
(kVA) | (KVA) | (kwh)

0 363 1 363

1 | 259,360 | 353603 | 104789 | 3,01779 | 15,7184 | 18,7361 | 0,909 | 17,0312
2 | 265960 | 41,9602 | 10766,1 | 3,58106 | 16,1492 | 19,7303 | 0,826 | 16,2972
3 | 272,560 | 48,5602 | 11060,6 | 4,14432 | 16,5909 | 20,7353 | 0,751 | 15,5722
4 | 279,160 | 55,1601 | 11362,3 | 4,70759 | 17,0435 | 21,7511 | 0,683 | 14,856
5 | 285,760 | 61,7600 | 11671,2 | 527085 | 17,5068 | 22,7777 | 0621 | 14,145
6 292,36 | 68,36 | 11987,3 | 583412 | 17,981 | 23,8152 | 0564 | 13,4317
7 | 298,959 | 74,9599 | 123107 | 6,39738 | 18,4661 | 24,8634 | 0513 | 12,7549
8 | 305559 | 81,5598 | 126412 | 6,96065 | 18,9619 | 259225 | 0,467 | 12,1058
9 | 312,159 | 88,1598 | 12979,0 | 7,52391 | 19,4686 | 26,9925 | 0424 | 11,4448
10 | 318,759 | 94,7597 | 13324,0 | 8,08717 | 19,9861 | 28,0733 | 0,386 | 10,8363
11 | 325359 | 101,359 | 13676,2 | 8,65044 | 20,5144 | 29,1648 | 0,35 | 10,2077
12 | 331,959 | 107,959 | 140357 | 9,2137 | 21,0536 | 30,2673 | 0,319 | 9,65526
13 | 338,559 | 114,559 | 14402,3 | 9,77697 | 21,6035 | 31,3805 | 0,29 | 9,10035
14 | 345159 | 121,159 | 147762 | 10,3402 | 22,1643 | 32,5046 | 0,263 | 85487
15 | 351,759 | 127,759 | 15157,3 | 10,9035 | 22,736 | 33,6395 | 0,239 | 8,03983
> 190629 | 104,41 | 285944 | 511,354 305,027
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Bang 2.5. Két qua tinh toan ctia phwong an 2:dung 3 MBA 3x315(kVA)

TT | S(VA) | Se(kVA) | AAKWh) | Y.10%d | C.10° o B cs b
0 105,02 1 105,02
1 | 259,360 | 259,360 | 9892,731 | 22,1348 | 14,8391 | 36,9739 | 0,909 | 33,6093
2 | 265960 | 265960 | 10077,53 | 22,6981 | 15,1163 | 37,8144 | 0,826 | 31,2347
3 | 272,560 | 272,560 | 10266,98 | 23,2614 | 154005 | 38,6618 | 0,751 | 29,035
4 | 279,160 | 279,160 | 10461,07 | 23,8246 | 156916 | 39,5163 | 0,683 | 26,9896
5 | 285760 | 285760 | 10659,81 | 24,3879 | 159897 | 40,3776 | 0,621 | 25,0745
6 292,36 | 292,36 | 10863,18 | 24,9512 | 16,2948 | 41,2459 | 0,564 | 23,2627
7 | 298,959 | 298,050 | 1107121 | 255144 | 16,6068 | 42,1212 | 0513 | 21,6082
8 | 305559 | 305559 | 11283,87 | 26,0777 | 16,9258 | 43,0035 | 0,467 | 20,0826
9 | 312,159 | 312,150 | 11501,18 | 26,641 | 17,2518 | 43,8927 | 0,424 | 18,6105
10 | 318,759 | 318,759 | 1172313 | 27,2042 | 17,5847 | 44,7889 | 0,386 | 17,2885
11 | 325359 | 325359 | 1194973 | 27,7675 | 17,9246 | 45,6921 | 0,35 | 15,9922
12 | 331,959 | 331,959 | 12180,97 | 28,3308 | 18,2715 | 46,6022 | 0,319 | 14,8661
13 | 338,559 | 338,559 | 12416,85 | 28,894 | 18,6253 | 47,5193 | 0,29 | 13,7806
14 | 345159 | 345159 | 12657,38 | 29,4573 | 18,9861 | 48,4434 | 0,263 | 12,7406
15 | 351,759 | 351,759 | 12902,55 | 30,0206 | 19,3538 | 49,3744 | 0,239 | 11,8005
> 169908,2 | 391,166 | 254,862 | 751,048 420,996
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Bang 2.6. Két qua téng hop cua cac phuong an chon may bién ap.

Tham s Phuong an 1 Phuong an 2
Vén dau tu V.10° 363 315,06
AA(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 4.4 , ta thdy phuong 4n 1 ¢6 PCV nhé hon so
v6i phuong 4n 2 , nén d6 chinh 13 phuong an t6i wu can xac dinh. Tom lai ta
chon tram bién ap gdm 6 may c6 dung lugng 160 kVA loai TM.160/10.

2.6.CHON THIET BI BAO VE

2.6.1. Pit van dé

Cac thiét bi dién, st cach dién va cac b phan dan dién khac cia hé thong
dién trong diéu kién van hanh c6 thé & mét trong 3 ché d6 co ban sau:

e Ché do lam viéc lau dai (ttrc 1a ché d6 lam viéc binh thuong)

o Ché do qua tai (d6i voi mot sb thiét bi dién co thé cho phép qua tai dén 1,4
lan dinh murc)

e Ché d6 chiu dong dién ngén mach;

Trong ché d6 1am viéc 1au dai, cac thiét bi dién va cac bd phan dan dién
khac s& lam viéc tin cady néu ching duogc chon theo ding dién 4p va dong dinh

muc.
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Trong ché d6 qua tai, dong cia cac thiét bi 16n hon so voi dong dinh mirc.
Néu muc qué tai khéng vuot 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 bd phan
dan dién khac van dam bao lam viéc tin cay néu qué trinh lya chon chung c6 céc
thong sd theo dung diéu kién 6n dinh dong va on dinh nhiét. Tuy nhién khi xay
ra ngén mach, dé han ché tac hai cua n6 can phai nhanh chong loai trur tinh trang
ngan mach.

Nhu vy dong dién ngin mach 13 s6 lidu quan trong dé chon va kiém tra
cac thiét bi dién .Khi thanh 1ap so d6 thay thé dé tinh dong dién ngan mach nham
Iua chon céac khi cu dién va cac bd phan dan dién khac, ta can xac dinh diém
ngan mach tinh toan twong ng véi tinh trang 1am viéc nguy hiém nhét sao cho
phu hop véi diéu kién lam viéc thuc té.

Tém lai viée luc chon dang céc thiét bi ¢ ¥ nghia quan trong dam bao cho
hé théng CCD van hanh an toan tin cay va kinh té.

2.6.2 Chon thiét bi phan phdi phia cao ap

Pé chon va kiém tra thiét bi dién ta gia thiét thoi gian cat ciia bao vé 1a
t.=0,5(s).

2.6.3. Chon cau chi cao ap

Chtrc ning cta cau chi 1 bao vé qué tai va ngan mach.

Diéu kién chon cau chi cao ap la:

- Udmce 2 Udmmang

- IdmCC > IIvmax

Sy 160
- — 195 —dm __125 ——  _
hume = 1,25l = 1,25. 72 a0 - L1547(A)

dm
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Tra bang 2.25 tr.124-S6 tay lya chon va tra ctiu thiét bi dién 0,4 dén 500
kV cta Ngo Hong Quang-NXBKH&KT. Ta chon kiéu IIK - 10 ¢6 Ugy, = 10 KV,
dong dinh murc Iy, =30(A) do cong ty thiét bi dién Pong Anh ché tao.

Viy cau chi cao 4p di chon thoa mén yéu cau ki thuat.

2.6.4. Chon dao cach ly

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

Can ctr vao dong dién lam vi¢c Ijymax . Tra bang 2.30-32 tr.126- 127-Sb tay
lua chon va tra ctru thiét bj dién 0,4 dén 500 kV cua Ngo Héng Quang-
NXBKH&KT. Ta chon kiéu DT 10/20 ¢6 Ugy =10 KV, l4n= 200(A) do cong ty
thiét bi dién Pong Anh ché tao.

2.6.5. Chon chdng sét

Tra bang p.16.8 tr.414- Sach HTCCH-NXBKH&KT ta chon thiét bj chong
sét 3 dén 30 kV do hing Cooper My ché tao loai AZLP501B10.

2.7. CHON THIET BI PHAN PHOI PHiA HA AP

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

Nhiing thiét bi nhu aptomat, cau chi thi duogc kiém tra thém theo diéu kién
cong suat cat. Noi chung céc thiét bi dién ha ap déu duoc thiét ké & mic chiu
duoc lyc dién dong va hi€u tng nhiét do dong ngén mach gay ra khi may bién ap
¢ cong suat nho hon 1000 kVA. Do vay khong can phai kiém tra chung theo
diéu kién 6n dinh dong va 6n dinh nhiét nita. Viéc chon thiét bi phan phdi ¢ phia
ha 4p c6 y nghia rit quan trong. Phai chon thiét bi dién nhu thé nao dé hé théng

dién van hanh & ché d6 lam viéc lau dai.
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2.7.1. Chon thanh cai
Dong lam vi¢c chay qua thanh cai:

Sy _ 344,946

fudm /3.0,38

Tiét dién thanh din chon theo mat do dong kinh té:

_ e 52841 549 57(mm?)
1o 21

=524 1(A)

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

Taco Jix =21 v6i thoi gian sir dung cong suat 16n nhat T ey =3750 (h)

Ta chon thanh cai 50x5=250( mm?®)

Kiém tra thanh cai theo diéu kién 6n dinh dong

Khi ngén mach thanh cai chiu luc tac dung cua luc dién dong vi vay trong
vat liéu thanh cai xuét hién ung luc. Dé kiém tra 6n dinh dong cua thanh céi khi
ngén manh ta can xac dinh dugc ung suét trong vat liéu thanh cai do luc dién
dong giy ra va so sanh rng suat nay véi (mg suat cho phép .

Diéu kién on dinh dong ctia thanh cdi 13 : 8y < &g

Luctinhtoin  Fy=176.10" %

Trong dé :

Khoang cach gifra cac st ciia mot pha chon 1=130 (cm).

Khoang cach gitra cac pha 1a a=60(cm).
2 130 2
Fi =1,76.10".— 0 .8,99767 ° = 3,0862(KG)

Xéac dinh mdémem udn :
Khi thanh cai cé tir 3 nhip tré 1én thi M duogc x4c dinh theo cong thiic sau:

Rl 3,0862.130

M = -
10 10

= 40,133(KGcm)
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Momen chdng ubn 1a:
w= 2= 08t =0,21(cm’)
h 6
W duogc tinh nhu & bang 7 Tr.267 sach CCD- NXBKH&KT

g suat tinh toan trong vat liéu cho phép Ia:

M 0,133
St = o = 40,21 = 192,638 (kg/cm?)

Tra trang 275 sach CCH- NXBKH&KT ta thay:

Siicu = 1400(kg/cm?)

Nhu vay: 8¢ < O¢p

Piéu kién 6n dinh dong dam bao

Kiém tra 6n dinh nhiét ctia thanh dan dé dam bao khi c6 dong dién ngan
mach di qua thi nhiét ¢ thanh cai khong vuot qué tri s6 giéi han cho phép luc
d6t nong ngan han tirc 13 luc ngin mach

Fic = Foan

Foan = ot.Lo/ Tk

Tra bang 8-8 trang 280 sach CCD- NXBKH&KT
Ta co: oa=6

Gia thiét thoi gian cit caa bao vé 1a t, =0,5 (5)

1, = Py
Foam = 6.5,1309.,/0,5 =21,768

Nhu viy:  Fe =250 mm? > 21,768 = Fogm

Thanh cai di chon thod mén yéu cau.

2.7.2. Chon swr cach dién

Str c6 tac dung vira lam gid d& cac bd phan mang dién vura lam vat cach

dién gifra cac bo phan do6 véi dat. Do do st phai c6 du do bén chiu duoc luc dién
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dong do dong dién ngin mach giy ra, dong thoi phai chiu dugc dién ap cua
mang ké ca luc qua dién ap.

Céc diéu kién chon va kiém tra su:

~Udmstt 2 Udmmang

~lamsi = Tivmax

Fep > Fr= k.Fy

Tra bang 2-25 trang 640 sach CCB- NXBKH&KT chon ¢-10-375 ¢6

Uam = 10kV; luc pha huy Fyn =375 (kg), do Lién X0 san Xuét

Luc cho phép 1én dau su:

Fep = 0,6.Fp, = 0,6.375 = 225 (kg)

Fq = 3,086 mm’

Hé s hiéu chinh

Luc tinh todn hiéu chinh k = R_10s 117

H 15
Fre =k.Fy = 1,15.3,086 = 3,5489 < F,

—> St lya chon dam bao chét luong

2.7.3. Chgn aptomat

Aptomat 1 thiét bi dong cat ha ap co chic ning bao vé qué tai va ngan
mach. Do ¢6 uvu diém hon han cau chi 1a kha nang lam viéc chic chén, tin cay,
an toan, dong cat déng thot 3 pha va c6 kha nang tu dong hoa cao nhung mac du
aptomat c6 gia cao hon nhung van duogc dung rong rai trong ludi dién sinh hoat.

Aptomat A, bao vé 16 tong

Aptomat A; bao v¢ mach dién sinh hoat.

Aptomat A; bao v¢ mach dién mach dién dong luc

Aptomat A; bao v¢ tram bom

Aptomat A, bao vé cho mdi mach gém hai thang may
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Aptomat As bao vé mdi mach gdm hai tang

Aptomat Agbao vé cho mach dién ciia moi téng

Aptomat A; bao vé cho mdi mach chiéu sang

Vi aptomat A, bao vé 16 tong: can cr vao dong 1am viéc 16n nhat di xéac
dinh & trén Iy =524,1(A) ta chon Aptomat loai SA603-G do Nhat ché tao. Tra
bang pl.36 Tr.365 sich HTCCD- NXBKH&KT

Vi loai Aptomat loai SA603-G c6 dong dién dinh mirc 1a: 600(A)

Aptomat A; bdo v¢ mach dién sinh hoat

Dong di¢én lam viéc l6n nhét cta mang dién sinh hoat la

les = P 2f753 = 463,367(A)

€05y A3Uy, 0,91.4/3.0,38

Tra bang pl.3.6. Tr.356 sach HTCCD- NXBKH&KT ta chon Aptomat loai
SAG603 - G ¢6 dong dién dinh murc 1a 500(A).
Aptomat A, bao v¢ mach dong luc.
Theo yéu cdu ta thdy mach dong luc gdm 6 dong co thang may va 4
dong co may bom.
Trude hét ta xac dinh dong dinh muc cla cac mdy.
Pim /

| = - =19,65( A
M cosy, ABUg,  0,54.4/3.0,38 (A

Dong dinh muac quy vé ché d6 1am viéc dai han:
P'im 3 6,26

- =17,61(A
oSy, ~/3Ug,  0,544/3.0,38 ()

Itm:

May bom:
P, 6,3

I = _ =12,27(A
® " cos, 3U,, 0,78+/3.0,38 (A
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Nhu vay dong khéi dong cua Aptomat duoc xac dinh theo biéu thirc:
| n-1
I KD 2 e + z I ni
a 1
Dong mé mdy 16n nhét cua dong co:
ImmMax Kmm-lam = 4,5.1im = 4,5. 19,695 = 88,6275(A)
V&1 mang dong luc ta chon o = 3

n-1
o, %) _ % +(5.1'y 441, ) = 88’2275 +(5.17,61+ 4.12,27) = 166,6725(A)
1

a

Vay: lxp > 166,6725(A)

Dong khoi dong cat nhanh ctia Aptomat phai thoa méan diéu kién:

lkgen > 1,25.1mm = 1,25.88,6275 = 110,78(A)

Tra bang pl3.5. Tr.356 saich HTCCD- NXBKH&KT ta chon Aptomat loai

EA 203 - G c6 dong dinh muc 125(A)

Aptomat Az bdo v¢ tram bom

I ¢
A

lnmo Kmm. 1p =4,5.12,27 = 55,215(A)

Tra bang 12.pl.BT Tr.457 sdch BTCCD- NXBKH&KT chon o, = 2,5

lkpp = + 1y

(kho1 dong nhe)

I mmb

|- 55,215
ap )
Nhu vay: lxa > 1,25.1mmp = 1,25.55,215 =69,02(A)
Tra bang pl3.5 Tr.356 sach HTCCDb- NXBKH&KT ta chon Aptomat loai

+12,27 = 34,356(A)

EA103-G do Nhat ché tao c6 dong dién dinh muc 1a 75(A).
Chon khéi dong tir cho thang may va tram bom theo dong lam viéc tuong

tu d6i véi aptomat , ta chon khdi dong tir loai TIME - 211 do Nga san Xuat.
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Tinh toan twong tu cho cac mach khac, két qua ghi trong bang 2.7

Bang 2.7. Két qua tinh toan chon va kiém tra thiét bi bao vé

S6 Dong dién khoi dong
Machbao vé | Ky hiéu Loai aptomat
luong Tinh toan | Binh muc

1) (2) (3) (4) (5) (6)
Lo tong Aq 1 SAG03-G 524,1 600
Sinh hoat A, 1 SA603-G 463,367 500
DPong luc A, 1 EG203-G 110,78 125
Tram bom As 2 EA103-G 69,02 75
Thang may A, 6 PCB6C363 55,146 63
Nhanh léntang | As 65 PCBTC3HO 83,04 90
CAc tang Aq 504 PCB4C340 33,89 40
Chiéu sang A; 11 PCB4C325 20,11 25
Khai dong tir thang may | 12 1MME-231 18,32 25
Khai dong tir may bom 8 MME-231 16,22 25

2.8. CHON MAY BIEN DONG

May bién dong c6 nhiém vu bién d6i dong dién tir mot tri s6 16n xudng tri
s6 nho dé cung cap cho cac dung cu do ludng, bao vé role va tu dong hoa. May
bién dong duogc chon va kiém tra theo cac diéu kién 6n dinh lyc dién dong va 6n
dinh khi c6 dong dién ngan mach chay qua.

Bién dong cho cong to tong

Diéu kién chon va kiém tra may bién dong:

~Udmar 2 Udmmang

'Ildel 2 IIvmax

- Soamb1 2= Satt
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Cin clr vao gid trj dong dién chay trén doan day tong [,=524,1A.Tra
bang 8-6 tr.383- SO tay lya chon va tra ctru thiét bi dién 0,4 dén 500 kV cua Ngo
Hong Quang-NXBKH&KT ta chon mdy bién dong loai BD13 ¢6 dién ap dinh
mirc 12 0,5kV, dong dinh muc phia so cap 13 600 A ,cap chinh x4c 1a 0,5%, cong
suat dinh muc phia thir cap 1a 6VA, hé sb bién dong k; = 600/5 =120 do cong ty
Thiét bi dién ché tao.

Kiém tra ché d6 lam viéc cua cong to khi phu tai cuc tiéu.

Ta thay cong to lam viéc binh thudng néu dong thtr cap khi phu tai cuc
tiéu 16n hon dong sai s6 0,5% (Ipsy = 0,005.6 = 0,03 A)

Dong dién khi phu tai nhé nhat(25% phu tai tinh toén)

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

Dong dién thtr cap khi phu tai cuc tiéu la:

I in _ 131,025
k; 120

I2min -

—1,092(A) > lg 59, = 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 VA CHIEU SANG CHO
KHU CHUNG CU

3.1. TINH TOAN TON THAT PIEN NANG TRONG MANG PIEN

Khi truyén tai dién ning tir ngudn dén ti tong , dén ta phan phdi tang, dén
cac thang may, dén tram bom... thi mdi phan tir ciia mang dién do c6 tong trd
nén déu gay ton that con suat va dién ap.

Ton thit cong sudt gy tinh trang thiét hut dién nang tai noi tiéu thy, lam
tang gia thanh truyén tai dién va dua dén hiéu qua kinh té kém .

Té6n that dién ap tao nén dién ap tai cac noi tiéu thu bi giam thap qua, anh
huéng dén chat lugng dién.

Hao ton dién nang trén doan day tir tram bién ap dén ti phan phdi tong

2 2 2 2
AP, = %y g = THIBAIOTE 54501076 = 1,329 (kW)
Ugm 0,38
2 2 2 2
AQ, = PZ;QEZ xoly = -0,06.50.107 = 0,147 (KVAT)
dm ’

Thoi gian hao ton cuc dai
1=(0,124+T.10 *)2.8760 = (0,124+3750.10™).8760 =2181 (h)
To6n that dién ning trén doan day tir tram bién 4p dén ti phan phdi tong :

2 2
AA, = "IE;_QZ cpoly T = [A38HTI g 5p 50 2181.10° = 325 (kWh)
dm

0,382

Hao t6n dién ning trén doan day tir ti phan phdi tong 1én dén ta phan phdi

cac tang
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2 2
Ptam gt Qtan 9 .

2 2
AP, = 2 1, :“’8733—;943-3,06.52,5.10-6: 0,316 (kW)
U “dm
2 2
Ptang +Qtang Xn 14,876%+7,9432
AQ= Tz, 072 =Y 007.52,5.10° = 0,072 (KVAT)

Thoi gian hao ton cuc dai
1=(0,124+T.10 *)2.8760 = (0,124+3750.10™).8760 =2181 (h)

Tén thét dién niang trén doan day tir tram bién ap dén ti phan phdi tong

2 2 2 2
A, = T2y g, v = TR 3,06.52,5.2181.10°
dm ’

AA, = 690,046 (KWh)

Hao ton dién nang trén doan day tir til tong dén cac thang may

2 2 2 2
AP,= M.ro.lf 6,26 +9é757 5.50.107°= 0,232 (kW)
U 24 0,38
2 2 2 2
AQ;FM-XO% =52 +9 57" ,09.50.10° =0,0042 (KVAN)
U 24 0,38

Thoi gian hao ton cuc dai
7=(0,124+Ty.10 *)%.8760 = (0,124+3750.10).8760 =2181 (h)
To6n that dién ning trén doan day tir ti phan phdi tong dén thang may thi 6

2 2 2 2
Ay = Fin ¥ Qim o B26° H9TSTE g 5 51811070 = 505,992(kWh)
U 0,38

Hao ton dién ning trén doan ddy tir ti phan phdi tong dén tram bom

Ry +QF | _ 19,537 +15,668”
. 0- 4_

- > .1,25.65.107° = 0,352 (kW)
U “dm 0,38

AP, =
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P2 +Q2 0, _19,53° +15,668

b 2 .0,07.65.107° =0,0197(kVAr)
U “dm 0,38

AQ,=

Thoi gian hao tén cuc dai
1=(0,124+T.10 *)2.8760 = (0,124+3750.10).8760 =2181 (h)
Tén that dién ning trén doan day tir tu phan phdi tong dén tram bom

2 2 2 2
an, =P 3+Qb £l = 8,287 49757

N T3 .1,25.65.2181.107° = 769,33(kWh)
dm ’

Hao ton dién nang tir ta tong dén mang dién chiéu sang

Vi dudng day chiéu sang c6 phu tai phan b déu nén ton that bang 1 phan
3 so vo1 duong day co phu tai tap trung.

Chiéu sang trong nha:

Do mang dién chiéu sang 1a mot pha va c¢6 phu tai phan bd déu nén tén

that dién nang dugc xac dinh theo cong thuc sau:

AP, = 352 Folo = 2349 0.158.157,5.10° = 1,021 (kW)

322

p2 254-6

AQs = > Xolestr = oo .0,07.52,5.10° = 0,388 (KVAT)

Thot gian hao tdn cuc de_u

1=(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

Mg =2 r = 246" 158 157,5.2181.10° = 2228,65 (KWh)

302 “Tolestr 30222
Chiéu sang ngodi troi

p2 2.95°

AP, = gz olon= == .0,8.30.107° =0,0149 (kW)

i |
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P2 oL 9,52
3u2 0 TOA T g0 002

AQqp = .0,07.30.107° = 0,0013(kAr)

Thoi gian hao ton cuc dai
1=(0,124+T.10 *)2.8760 = (0,124+3750.10).8760 =2181 (h)
To6n that dién ning trén doan ddy tir ti phan phdi tong dén mang chiéu
sang ngoai troi
p? 12,62

TR Lestrnha T = 20257 —=~__0,57.189.2181.10° = 32,4969 (kWh)

M3
Tong ton hao cong suat trong mang dién:

APs= 3,265 (kW)

AQs= 0,632(kVAr)

Tong ton that dién ning trong tat ca cac doan day 1a
AAyq = 4551,514 (KWh)

Téng dién nang tiéu thu trong nam :

A =Ps.Ty =899,043.3750 = 3,371.10° (kWh)

Ty 1€ ton that dién nang:

AA;  36497,04
= - 100=3173 (o
Aoy A 1149963,75 (%)

3.2. TINH TOAN CHIEU SANG CHO MQT CAN HQ
3.2.1. Pit van dé

Chiéu sang dan dung bao gdm chiéu sang cho cac khu vuc anh sang sinh
hoat nhu nha &, hdi truong, truong hoc, co quan, van phong dai dién, ctra
hang,siéu thi, bénh vién v.v... O nhitng khu vuc nay yéu cau chiéu sang chung,
khong doi hoi that chinh xéac trj sé do roi ciing nhu cac thong sé ky thuat

khac.Trong chiéu sang dan dung, tuy theo kha ning kinh phi, ttuy theo muirc do
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yéu cau my quan c6 thé st dung moi loai dén: dén soi dot, dén tuyp, den

halogen, dén natri cao, thap ap.

3.2.2. Tiéu chuén anh sang

Khéng phai hé thdng chiéu sang nao ciing dat chuan. Vé hé thdng chiéu

sang cho nha ¢, dé dap ting du nhu cau vé doi song, sinh hoat, sy an toan, tiét

kiém va tot cho stre khoe, Bo Xay dungvaBo Y té d3 dé ra quy chuan nhu sau:

Bang 3.1. Tiéu chuan anh sang

Yéu cau
. , Matdo | Gidi han
_ DPoroi | B§dong | Chiso , ,
STT |Khong gian chic nang . .. | congsuat |h¢ so choi
(lux) deu hoan mau )
(Wim2) loa
1 Phong khach >300 0.7 >80 <13 19
2 Phong ngu >100 >80 <8
3 | Phong bép, phong an | >500 >80 <13 22
Hanh lang, cau thang,
4 R >100 0.5 <7
ban céng
Tang ham (khu vuc d6
5 >75
Xe)

Theo Quy chudn kj thudt quéc gia OCVN 09:2013/BXD
Tiéu chuan Viét Nam TCVN 7114-1:2008
Quy chudn xdy dung Viét Nam OQCXDVN 05:2008/BXD

Quyét dinh ciia B Y té OP/BYT 3733/2002

Céc quy chuan nay c6 muc tiéu:

- Pap tmg du diéu kién anh sang trong sinh hoat, 1am viéc. Khéng c6 hién

tugng thiéu sang, nhap nhay sang, khong giy choi l6a.
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- Pap tng tiéu chuin vé mat do cong suat, sir dung ning luong hiéu qua.

- Lua chon nhi¢t d0 mau anh sang phu hop: 2700K (anh sang vang),
5500K (4ng sang vang nhat), 6500K (anh sang trang).

Trong d6 y nghia cac don vi tinh quan trong:

- B0 roi (lux): 1a mat d§ nang lugng &nh sang tinh trén di¢n tich 1m2.

- Chi s6 hoan mau: 14 chi sb do trung thuc cua mau sic cac vat thé khi
nhin vao (& diéu kién anh sang day du ngoai trdi vao ban ngdy, chi sé hoan mau
1a 100 vi mau sic vat thé trung thuc nhat; vao ban dém sir dung anh sang dén,
mau sic vat thé bi thay d6i it hay nhiéu do ngudn sang).

- Mat d6 cong suit (W/m?): str dung dé dap ung tiéu chuan vé st dung
nang luong hiéu qua. Sir dung cong suat qua nhiéu sé gy ton dién, lang phi tai
nguyén qudc gia.

- Heé sb choi 16a: d6 choi khi anh sang phan chiéu vao mét, qua cao c6 thé
gay hai cho mit.

3.2.3. Cong suit chiéu siang ciia ciin hd

Cin ho c6 tong dién tich S=51 (m°?)

Chon suét phu tai chiéu sang tén don vi dién tich 1a Po=7 (W/m?)

Cong suit chiéu sang cta can ho

Pittho = Po.S = 7.51 = 357 (W)

S6 bong dén va cong suat bong dén

Chon deén tuyp loai 60W: 5 cai,

Bén dén compac tron 25W: 2 cai
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Bang 3.2 Bang thong ké bong dén trong cin hd

STT Tén phong S6 bong dén Cong suét/ bong
1 Phong khéach 2 60W
2 Phong ngu 60W
3 Nha bép 1 60W
4 Nha WC 1 25W
5 Ban cong 1 25W
3.2.4. So' @6 nguyén ly, so' d6 bd tri béng dén trong cin hd
AT /{\A
CT1 CT2 CT3 CT4 CTs CTE
@._
B B — B (B B

Hinh 3.1 So db nguyén 1y chiéu sang cho cin ho

a7



Nha bép Phong ngd .
cdng
@
Phdng nga
Phang khach

Hinh 3.2 So d6 bb tri dén chiéu sang can ho
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KET LUAN
Sau 3 thang duoc giao nhiém vy tot nghiép voi dé tai “Thiét ké cung cap
dién cho khu chung cw cao tang Biac Son - Hai Phong”, em da c6 ging hét
mic c6 thé dé hoan thanh d6 an t6t nghiép cua minh. Trong pham vi d6 4an tét
nghiép, em da thuc hién dugc nhiing cong viéc nhu sau:
1) Thiét ké cép dién: vach so do cép dién, so d6 b tri tram bién ap, lua chon
cac phuong an cung cép dién cho khu chung cu.
2) Tinh toan cho thiét ké:
Tinh chon céc thiét bi dién
Tinh chon day dan va cac thiét bi bao vé
Tinh t6n hao dién ning
Tinh chiéu sang cho chung cu

Tuy nhién, véi kién thirc con han ché nén khong thé tranh khoi thiéu sét.
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