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LOI MO DAU

Xuét phat tir nhitng yéu cau thuc tién xa hoi ngdy cang phat trién, d6 thi hoa
manh, phat trién co so ha tﬁng v6i nhiéu toa nha cao dc duge xay dung. Mot toa
cao tang can c6 hé thong dién nudce hop 1y 13 phai két hop mot cach hai hoa cac
yéu cau vé kinh té, d6 an toan cao, dong thoi phai dam bao tinh cung cap lién
tuc, tién loi cho vi¢c van hanh, stra chita khi héng. Hon nira 1a phai thuan loi cho
viéc mo rong va phat trién trong twong lai.

Véi yéu cAu dé tai: « Thiét ké dién nude cho tru sé lam viée 16 tc”ing cua
céng ty Bam Bao An Toan Hang Hdi. Lap ho so di thau ” do thay gido Thac si
Nguyén Poan Phong d dugc thuc hién. Dé tai bao gom :

Phan I: Thiét ké hé thong dién.

Chuong 1: Xac dinh phu tai tinh toan.

Chuong 2: Lya chon thiét bi dién.

Chuong 3: Tinh toan ngén mach kiém tra thiét bj da lya chon.

Chuong 4: Tinh toan ndi dat an toan, hé théng chéng sét.
Phin II: Thiét ké hé thong cip thoat nuéc.

Chuong 1: Hé thong cp nudc.

Chuong 2: Hé thdng thoat nudc.

Phan III: Lap ho so du thau.

Hai Phong, thang 6 nam2013

Sinh vién thuc hién

Nguyén Thanh Hiéu



PHAN |
THIET KE HE THONG PIEN



CHUONG 1

XAC PINH PHU TAI TiNH TOAN VA PHUONG PHAP
CUNG CAP PIEN

1.1. XAC PINH PHU TAI TiNH TOAN.
1.1.1. Pt van de.

Céc chi tiéu st dung dién trong cong trinh dugc dat ra theo yéu cau va dic

diém cong trinh:

- Chiéu sang gara, hanh lang, cau thang 7 (W/m2).

- Chiéu sang van phong 14 (W/m2).

- O cam dién van phong, dich vu cong cong 500(W/6 cam).

Trén co s& cac chi tidu trén dé tinh toan cong suat may bién 4p (MBA)

Khi thiét ké cung cép dién cho mét khu vuc bat ki, nhiém vu dau tién cta
nguoi thiét ké 1a xac dinh phu tai dién cta cong trinh ddy. Tuy theo quy mo cia
cong trinh ma phu tai dién phai duoc xac dinh theo phu tai thuc té hodc con phai
ké dén kha nang phat trién ctia cong trinh trong twong lai 5 nam , 10 ndm hoic
lau hon nira. Chrfmg han nhu dé xac dinh phu tai dién cho mdt toa nha thi chu yéu
dua vao sb luong thiét bi dién va cong suét cta céc thiét bi c6 trong toa nha, Xac
dinh phu tai cho mét toa nha thi ta phai xét t6i kha nang md rong cua toa nha
trong tuong lai g?m. Nhu vay xac dinh phu tai dién 1a giai bai toan du bao phu tai
ngén hoac dai han.

Dy bao phu tai ngén han tirc 1a xac dinh phu tai cua cong trinh ngay khi
cong trinh di vao hoat dong. Phu tai d6 thuong duogc goi 1a phu tai tinh toadn.
nguoi thiét ké can biét duoc phu tai tinh toan dé chon cac thiét bi dién nhu: may
bién ap , day dan, cac thiét bi doéng cit, bao vé ,vv...dé tinh dugc cac ton that

cong suat, d€ chon cac thiét bi bu,vv...



Nhuw vdy phu tdi tinh todn la mét sé liéu quan trong dé thiét ké cung cdp
dien.

Phu tai dién phu thudc vao nhiéu yéu t6 nhu : cong suét va sd luong thiét bi,
ché d6 van hanh, quy trinh cong nghé san suét, vv... vi vay xac dinh phu tai tinh
todn 1a mdt nhi€ém vu khé khan nhung rat quan trong bdi vi néu phu tai tinh todn
nhoé hon phu tai thyc té thi s& lam giam tudi tho cua cac thiét bi dién, d& dan toi
nd, chay gy nguy hiém cho tai san va tinh mang ctia con ngudi va nguoc lai néu
phu tai tinh to4n 16n hon so véi yéu cau thi s& gay lang phi do céc thiét bi duoc
chon chua hoat dong hét cong suit.

Do tinh chét quan trong cua viéc xac dinh phu tai tinh toan nén ta phai co
nhitng phuong phap xac dinh phu tai tinh toan sao cho sai s6 1a nhé nhat, dudi
day 1a mot sé phuong phéap xac dinh phu tai tinh toan thudng dung trong thiét ké
hé thdng cung cip dién :

- Phuong phap tinh theo cong suat dit.

- Phuong phap tinh theo cong suét trung binh.

Do chua biét 5 s6 luong thiét bi, mit bé“mg b tri, cong suét cua cac thiét bi
trong tda nha nén ta chon phuong phap xac dinh phu tai tinh toan theo cong suét
dat.

Phu tai tinh x4c dinh theo cong thuc:

- Py = Zi1(Pcsi + Poci)
Vi kg 12 hé s6 dong thoi (ke = 0,8-0,85)
Pe: 1a cong suét chiéu sang
Poc: 1a cong suat 6 cam dién
Cong sut phan khang xac dinh theo cong thic
- Qi = Py.tge (tge dugc tinh dua vao cosg)

Phu tai chiéu sang xac dinh theo cong thirc:



- Pes = N.Pgen
Vi Py © 12 cong suat ctia 1 bong dén
n: 1a sé dén
Phu tai 6 cim dién xéac dinh theo cong thtc:
- Poc = N.Pyeq
Vi Pooq © 12 cOng suat dit ciia 1 6 cam dién
n: 1a s6 6 cam dién
Phu tai tinh toan toan phén xac dinh theo cong thic:
=Sy = (R +P.) +(Q +Q.)’
Cong sudt tinh toan cta toan toa nha:
- Purn =Zi1 Py
Cong suat phan khang cta toan toa nha:
- Qurn = kdt-zg(Qtti + Qcsi)

Cong suat toan phan cua toan toa nha:

Piern
-G =
N = " so

véi hé sé cosgp = 0.8
Tong cong suat phan khang can bu dé nang hé s cong suat tir cosg, Ién
cosg, la :
- Qp = Py*(tgp1 —tg¢2)
1.1.2. Tinh toan phu tai
* Tinh toan phu tii ting ham
Tt phu luc I ta tinh dugc nhu sau:
- Cong suét chiéu sang gara 16 L1 :
Pt = Pes = N.Pgen = (10.40)+(6.60)+(5.60)+(2.60) = 970 (W)

- Cong suét chiéu sang gara 16 L2



Pi2 = Pes = N.Pgen = (12.40)+(6.40)+(6.40) = 960 (W)
- Cong suét chiéu sang gara 16 L3 :
Pis = Pes = N.Pgen = (10.40)+(6.40)+(6.40) = 640 (W)
- Cong suit chiéu sang, 6 cdm kho :
Pita = PestPoc = N.PgentN.Pocq = (40+40)+(2.300) = 680 (W)
- Cong suat chiéu sang, 6 cim tram bom :
Pits = PcstPoc = N.Pgentn.Pocs = (8.40+40)+(2.300) = 960 (W)
- Cong suét chiéu sang, 6 cam phong ki thuat :
Pits = PestPoc = N.PgentN.Pocq = 40+300 = 340 (W)
- Cong suat chiéu sang, 6 cam phong TBA:
Pit7 = PestPoc= N.PgentN.Pocq = (3.60)+300 = 480 (W)
- Tong cong suat tinh toan cta tang ham :
Pith = Kae ot Pt = 0,85.(976+960+640+680+960+340+480) = 4300 (W)
* Tinh toan phu tii tang 1
Tu phu lyc II ta tinh dugc nhu sau:
e Chiéu sang, 6 cim phong ho so luu trir :
- Cong suat chiéu sang:
Pes = N.Pgen = 18.40 = 720 (W)
- Cong suat 6 cam:
Poc = N.Pocg = 5.500 = 2500 (W)
- Tong cong suat tinh toan:
Pty = PestPoc = 720+2500 = 3220 (W)
e Chiéu sang, 6 cim phong van thu + bao vé :
- Cong suét chiéu sang:
Pes= N.Pgen = 12.40 = 480 (W)

- COng suat 6 cam:



Poc = N.Pocg = 5.500 = 2500 (W)
- Tong cong suat tinh toan:
Pio = PestPoc = 480+2500 = 2980 (W)
e Chiéu sang, 6 cim phong bao vé quén su :
- Cong suét chiéu sang:
Pes = N.Pgen = 9.40= 360 (W)
- Cong suat 6 cam:
Poc = N.Pocg = 5.500 = 2500 (W)
- Tong cong suat tinh toan:
Pits = PstPoc = 360+2500 = 2860 (W)
e Chiéu sang, 6 cim phong y té :
- Cong suat chiéu sang:
Pes = N.Pgen = 18.40 = 720 (W)
- Cong suét 6 cam:
Poc = N.Poeg = 5.500 = 2500 (W)
- Tong cong suat tinh toan:
Pia = PestPoc = 720+2500 = 3220 (W)
e Chiéu sang, 6 cim khong gian trung bay:
- Cong suét chiéu sang:
Pes = N.Pgen = (10.13)+(210.13)+(18.13) = 800 (W)
- Cong suat 6 cam:
Poc = N.Poeg = 5.500 = 2500 (W)
- Tong cong suat tinh toan:
Pis = PestPoc = 800+2500 = 3300 (W)
e COng suat chiéu sang, 6 cdm show room:

- Cong suat chiéu sang:
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Pes= N.Pgen = (6.13)+(12.13)+(12.13)+(12.13)+(12.13) = 1140 (W)
- Cong suét 6 cam:
Poc = N.Poeg = 15.500 = 7500 (W)
- Tong cong sudt tinh toan:
Pits = PestPoc = 1140+7500 = 8640 (W)
e CONg suat chiéu sang sanh +wec:
Pi7 = N.Pgen = (4.125)+(2.125)+(10.13)+(10.13)+(19.13) = 1200 (W)
e CONg suat chiéu sang, 6 cdm phong ki thuat + wc :
- Cong suat chiéu sang:
Pes = N.Pysn = (2.60)+20+40+20 = 200 (W)
- Cong suét 6 cam:
Poc = N.Poeg = 2.500 = 1200 (W)
- Tong cong suat tinh toan:
Pig = PestPoc = 200+1000 = 1200 (W)
e CONg suat chiéu sang cau thang tlr ting 1 dén tang 14 :
Pito = Pes = N.Pgen = 33.28= 1200 (W)
e Tong cong suat tinh toan cua tang 1 :
Pir1 = Zi1(Pcsi + Poci)
Pyr1=0,85.(3220+2980+2860+3220+3300+8640+1200+1200+1200)
Pyt =23000 (W)
BANG 1.1: TONG HQP PHU TAI TiINH TOAN

Cong suat

Thir tu Phu tai ] ]
tinh toan (W)

I Tang ham

1 Chiéu sang gara + dén su co 970
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2 Chiéu sang gara 960
3 Chiéu sang gara 640
4 Chiéu sang, 6 cam kho 680
5 Chiéu sang, 6 cdm tram bom 960
6 Chiéu sang, 6 cam phong ki thuat 340
7 Chiéu sang, 6 cam phong may bién ap 480
Tong cong suit tinh toan ting ham 4300
I Tang 1
1 | Phong ho so luu trit 3220
2 Phong van thu + bao v¢ 2980
3 Phong bdo v€ quan su 2860
4 | Phongy té 3220
5 Khong gian trung bay 3300
6 Show room 8640
7 Sanh + wc 1200
8 Phong ki thuat + wc 1200
9 Chiéu sang cau thang Tang 1 dén tang 14 1200
Tong cong suat tinh toan tang 1 23000
Il | Tang 2
1 Phong pho tong giam doc 5700
2 | Phong pho tong giam doc 5700
3 Phong tong giam doc 2900
4 Phong hop 5400
5 Phong dang uy 3200
6 Phong cong doan 3100
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7 Wc + sanh giai lao 10000
8 |Kho 1200
9 | Hoi trudng 10000
10 | Phong ki thuét + wc 1200
Tong cong suit tinh toan ting 2 31000

IV | Tang 3
1 | Phong to chuc 3200
2 | Phong to chuc 3500
3 | Phong tai chinh ké toan 3200
4 | Phong tai chinh ké toan 3200
5 | Phong tai chinh ké toan 3200
6 Phong doan thanh nién 3200
7 Phong hop 5900
8 | Phong ki thuat + we+ su ¢o 1200
Tong cong suat tinh toan tang 3 22000

\Y Tang 4
1 | Phong kinh té ké hoach 5700
2 | Phong kinh té ké hoach 3200
3 Phong ki thuat cong trinh 3200
4 Phong ki thuat cong trinh 3200
5 Phong ki thuat cong trinh 3200
6 | Phong giam sat diéu khién bao hiéu 3200
7 | Phong ki thuét + we+ su ¢6 3200
Tong cong suit tinh toan tang 4 22000

VI Tang 5
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1 Phong trung tdm théng tin 3200
2 Phong ki thuat co dién 6400
3 Phong ki thuat co dién 3200
4 Phong truyén thong 6400
5 | Caulac b thé thao 5700
6 | Phong ki thut + wc+ su ¢o 1200
Tong cong suit tinh toan ting 5 22300
VIl | Tang 6
1 Kho thu vién 3200
2 Phong doc 16n 7900
3 Kho thu vién 3200
4 Phong doc nho 6000
5 | Phong ki thuat + we+ su ¢d 1200
Tong cong suat tinh toan tang 6 18300
VIIl | Tang 7 - Tang 8
1 Phong lam viéc 3200
2 Phong lam vi¢e 3500
3 Phong lam vi¢e 3200
4 Phong lam viéc 3200
5 Phong lam viéc 3200
6 Phong lam viéc 3200
7 Phong lam viéc 5900
8 Phong ki thuat + wc+ su co 1200
Tong cong suit tinh toan tang 7 22700
IX | Tang 9 dén tang 15
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1 Chiéu sang we +dén sy cd+6 cam phong ki thuét 1200
2 | Chiéusang 1 1440
3 | Chiéu séng 2 1400
4 Chiéu sang 3 1440
5 | Chiéusang 4 900
6 |Ocim]l 2500
7 |Ocdm?2 2500
8 [Ocim3 2500
9 |[Ocim4 2500
Tong cong suit tinh toan ting 9 16400
X | Tang mai 4400
1 Chiéu sang we +dén sy c6+6 cam phong ki thuét 1200
2 | Chiéu sang 650
3 |Ocam 2500
Tong cong suat tinh toan tang mai 4400
Xl T bom nuéc sinh hoat 11000
X1l | Ta quat thong gié
1 | Quat thong gio6 tang ham 10000
2 Quat ting ap cau thang 10000
Xl | Ta bom chira chay
1 Tt thang may 1 15000
2 Tu thang may 2 15000
3 Tu thang may 3 22500

Vay tong cong suat tinh toan cta toan nha :

Pirn = kat-Z’f Py
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Pyrn = 0,8.(4300+23000+31000+22000+22000+22300+18300+45400
+98400+4400+11000+10000+10000+30000+15000+15000+22500)
Purn = 407600 (W) = 407,6 (kW)
Du phong 15% cong suit tinh toan cua toan nha dé dam bao kha nang mo
rong va nang cap hé thong dién cta toa nha sau nay.
Pap =15%.Pyrn = 15%.407,6= 61 (kW)
Nhu vay tong cong suat tinh todn cua toan nha I3 :
Pirrn= Purn + Pgp =407,6+61=468,6 (kW)
Cong suat toan phan cia toa nha :

Purn _ 468,6
CcosQ 0,85

SttTN -

= 5857 (KVA)

Vi hé s6 cose = 0,85
1.2. PHUONG AN CAP PIEN
Phia cAp nguon 22kV:

- Gian ti trung thé 13 loai lap ghép c6 ciu hinh bao gdm mot khoang mach
vong, do dém va khoang ra phu tai duoc bao vé bang ciu chi dat tai phong trung
thé don duong cap cip ngudn tir ludi dién Thanh phd.

- Dua trén cong suit phu tai tinh todn va cac yéu cu cap dién phia ha thé,
mot may bién ap cong suit 600 (KVA) dugc cung cap va lap dat tai phong may
bién ap.

- May bién &p duogc chon 13 bién dau 22/0,4 (KV). Phong may dugc bao vé
bang hé thong chita chay CO, va doc 1ap voi hé thong chita chdy cua Toa nha.
Ngoai ra phong may con duoc bd tri hé théng quat lam mat.

Phan dién ha thé:

- Vi toa nha thudc ho tiéu thu dién loai 2 nén lya chon phuong an sir dung

tram mot may bién ap két hop v6i may phat du phong.
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- Ngudn dién ha thé tir may bién ap dugc dwa toi ti ha thé tong qua hé
thong cap dat di trong hé thong thang méang cap. Tu ha thé tong duoc dat tai
phong dién ha thé trong nha k¥ thuat bén trong tAng him ctia toa nha.

- Tu dién ha thé duoc thiét ké hién dai gdm nhiéu khoang riéng biét bao
gdm cac khoang chinh nhu sau :

- Khoang d4u vao cho 4ptdmat tong

- Khoang dau ra cac phu tai

- Khoang tu bu

- Khoang ATS (B chuyén dbi ngudn ty dong)

- Khoang tii do ¢ém dién ning

- Tu dién ha thé tong duoc trang bi hé thong ATS chuyén ngudn tu dong tir
ngudn ludi sang nguén mdy phét dy phong.

- H¢ théng tu bu dugc trang bi dé bu cong suét phan khang, cai thién h¢ s6
cong suat.

Po dém dién ning:

- Ta do dém dién nang phuc vu cho viéc tinh toan tién dién s& duoc lép
phia ha thé. Viéc lap dat va quan 1y cong to do dém dugc thuc hién boi co quan
c6 chuc nang (Pién luc Hai phong).

So' @6 phan phbi dién:

- Tu ta ha thé téng ngudn dién ha thé s& dugc phan phdi toi cac ta dién
phan phbi ting bang cac tuyén riéng biét cap cap nguon di tir phong ki thuat dién
tai ting ham thong qua hé thong thang cép vao truc dung k¥ thuat dién cia toa
nha.

- T tu dién phan phdi ting ngudn dién ha thé dugc cung cap téi timg khu

vuc, ting phong qua hé théng cap chay trén mang cap doc theo hanh lang.

17



- Hé thdng cac aptomat bao vé co phan cap: aptomat tong ha thé, aptomat
tang, aptdmat phong phan phdi cho timg nhom thiét bi.

- Trong phong hé théng chiéu sang va 6 cim duogc cip bang dudng day va
aptdmat riéng. Cac dudng day dién dugc ludn trong 6ng nhya chdng chay chon

ngim tuong.
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CHUONG 2
LUA CHON THIET BI PIEN

2.1. LUA CHON MAY BIEN AP

Nhu da biét, vi tri cta tram bién ap can phai dat tai trung tim phu tai, tuy
nhién khong phai bao gio ciing c6 thé dat duoc didu do, vi 1y do vé kién truc,
tham my va diéu kién moi truong. Pdi véi cac toa nha nho, vi tri cia cic tram
bién ap co thé b tri bén ngoai. DPdi v6i cac toan nha 16n véi phu tai cao, viéc dat
may bién 4p & bén ngoai doi khi s& gay ton kém, boi vay nguoi ta thuong chon vi
tri dat bén trong.Pat tram bién ap trong nha phai dugc cach am tét va phai dam
bao yéu cau ki thuat theo tiéu chuan muc 6n cho phép trong cong trinh cong
cong 20 TCN 175 1990. Tram phai ¢ tudng ngin chay cach ly v6i phong ké sat
va phai c6 16i ra truc tiép. Trong tram co thé dit may bién 4p (MBA) c6 hé théng
lam mat bat ki.

Chon vi tri dat tram bién ap la téng ham. Vi nhirng 1y do sau:

+ Tiét kiém dugc mot dién tich dat.

+ Lam tang tinh an toan cung cap dién d6i voi con ngudi.

+ Tranh duoc cac yéu tb bat loi cua thoi tiét gay ra

Dé Iira chon cong suat cho tram ¢6 01 may bién 4p ta cin c vao céac diéu
kién sau:

Samp = St
Néu dung may ngoai nhap phai ké dén

su chénh 1€ch nhi¢t d6 gitra mdi truong ché tao va moi truong s dung may :

Stt
SimB> T
l‘(hc
. b=ty ., o x1.4 , Ap AA
Trong do : kpe=1- 100 - hé s6 hiéu chinh nhiét do.
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to— nhiét 6 moi trudng ché tao, °C

t; — nhiét do moi trudng st dung, °C

V6i Sy = 585,7 (KVA), ta lwa chon may bién do ABB ché tao
BANG 2.1: THONG SO MAY BIEN AP

Cong suat

Uc Ux AP, AP, Un Kich thudec, Trong
kVA Kv kV W W % mm luong ,
dai, rong, cao Kg
630 22 0.4 | 1200 | 8200 4 | 1570-940-1750 | 1970

chon theo cong thirc sau:

IT:

S, — 5857
Jau, V322

Vi la may ché tao trong nudc nén khong can hi¢u chinh nhiét do.

2.2. LUA CHON CAP CAO AP

=154 (A)

Lya chon cap cao ap tu tram BATG dén tram bién ap cua toa nha ta lya

Nhu vay ta lua chon cap do hang CADI-SUN ché tao, cap dién ap 24(kV),
cap dong 3 161, cach dién XLPE, vo boc PVC ¢6 dai thép, tiét dién toi thiéu
25mm? véi I,,=143 (A)

BANG 2.2: THONG SO CAP CAO AP

Finl | DO day lop | PO day vo | Trong | g 620 | Xovoi I . I o
16i | cach dién PVC lugng °C 50Kg | ngoai | dudi
XLPE troi | dét
mm’ mm’ mm’ kg/km | o/km | pF/km| A A
25 5,5 15 5580 0,668 | 0,130 120 143

Kiém tra v6i diéu kién mat do dong dién kinh té Ji v6i Tma=4200 (h) tra
bang dugc J,=3,1 (A/mm?)
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|
e =
Fkt

| 15,4
Fie= ™= ——=4,96 (A)
J, 31

Nhu vay cép da lya chon dat tiéu chuan.
2.3. TINH TOAN NGAN MACH CAO AP
Vi khong biét cau tric hé théng dién, cho phép tinh gan dung dién khang hé

thong qua cong suat cat ngan mach ctia may cat dau nguon.

22 kV BA—630kVA 0.4 kV

-

i
(@]
N
VN
NS

Hinh 2.1 So' @6 nguyén 1y va so' d6 thay thé tinh ngin mach cao ap
Vi hé thong c6 cong suat vo cing lon nén co thé coi Xy = 0. Khoang tir
tram BATG dén tram bién ap toan nha la 5 km.
Rp=ro.1 =0,668.5= 3,34 ()
Xp= Xo.1 =0,13.5= 0,65 (o)

Zp= /RDZ +Xp? =3,342 + 0,652 =34 (o)

Dong ngan mach tai diém N :

= UTp _ 22.1,05
N V3Zp V3.3,4

= 3,93 (KA)
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Urs = 10,5.Ugmrp: di€n ap trung binh cua ludi dién, kV
Tri s6 dong ngin mach xung kich :
le= 1,82.1y = 1,8./2.3,93 =10 (kA)
2.4. LUA CHON CAU DAO CACH LY
Nhiém vu chu yéu cta cau dao cach ly 1a tao ra mgt khoang hé cach dién
trong thiy gitta bo phan dang mang dong dién va bd phan duoc céat dién nham
muc dich dam béao an toan cho cac nhan vién sira chita thiét bi dién. Cau dao
cach ly khong c6 b phan dap tat hd quang 1én khong thé cat duoc dong dién phu
tai , néu nham 1an dung cau dao cach ly dé cat dong dién phu tai thi co thé hod
quang phat sinh s& gy nguy hiém nhu hong cau dao cach ly va cac bd phan thim
tri c6 thé gdy ngan mach gitra cac pha, vi vay dao cach ly chi dung dé dong cat
mach dién khi khong c6 dong dién.
Cau dao cach ly duoc ché tao véi cac cip dién ap khac nhau (6, 10, 22, 35,
110, kV ...).C6 loai mdt pha loai 3 pha , loai trong nha , loai ngoai troi.
DPoéng cat cau dao cach ly c6 thé thuc hién béng tay hoac bé“mg dién
Cau dao cach ly dugc chon theo dong di¢n dinh murc, dién ap dinh mac va
kiém tra 6n dinh dong, 6n dinh nhiét do khi ngén mach.
Ta chon cau dao c6 thong s ki thuét cho trong bang sau:

BANG 2.3: THONG SO Ki THUAT CUA CAU DAO CACH LY

Udm(kV) Idm (A) INT (kA) IN max (kA)

24 630-2500 16-31.5 40-80

2.5. LUA CHON CAU CHI CAO AP

Cau chi dung dé bao vé mach dién xoay chiéu va mot chiéu khi qua tai hay
ngén mach , thdi cit mach cta cau chi phu thudce nhiéu vao vat liéu lam day
chay. Dy chay cau chi 1 bang chi, hop kim véi thiéc , kém ddng, bac vv...Chi,

kém va hop kim chi véi thiéc cé nhiét d6 nong chay twong dbi thap, dién tré sut
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tuong dbi 16n vi vy loai ddy chay nay thuong ché tao véi thiét dién 16n va thich
hop véi dién ap 500 (V) trd lai. Vi dién ap cao hon 1000 (V) khong thé dung
day chay c6 tiét dién 16n hon dugc, vi luc néng chay luong hoi kim loai toa ra
16n , gay kho khin cho viéc dap tit hd quang. Vi vay & dién ap nay thuong ding
day chay dong, bac co dién tro suat nho, nhiét do néng chay cao.

Cau chi 1a mot thiét bj bao vé don gian, ré tién nhung d§ nhay kém, no6 chi
tac dong khi dong dién 16n hon dinh murc nhiéu 1an , chu yéu 1a khi ngan mach.

Cau chi duoc dung rat rong rdi cho mang dién dudi 1000 (V). Trong cac
thiét bi 10 — 35 KV cau chi duoc dung dé bao vé cho mang hinh tia, cac may bién
ap dong luc cong suit nho, ngoai ra nd con duoc ding dé bao vé cac may bién
dién ap 35 kV tro lai.

Céau chi dugc chon theo dién ap dinh muc, dong dién dinh mac va dong cit
dinh murc. Ngoai ra con phai cha ¥ dit cau chi (trong hay ngoai troi). Bang dudi
day ghi tom tat cong thirc chon va kiém tra cau chi.

Khi ¢ nhiéu dudng day mic ndi tiép voi nhau dé dam bao tinh chon loc thi
dong dién dinh mirc cta cau chi phia trude phai 16n hon dong dién dinh mirc cua
cau chi phia sau it nhat 1a mot cap (tinh tir nguon cung cap dén ho tiéu thu).

BANG 2.4: PIEU KIEN LUA CHON CAU CHI CAO AP

DPai lugng chon va kiém tra Cong thuc tinh toan
Dién 4p dinh muc kV Udmee = Udmm
DCong dién dinh muc, A lam.ce = livmax

Cong suat cat dinh mic, MVA Smec = S

Dong dién cat dinh muc, KV lgmeit = 1

Pién 4p dinh mirc : Ugmce = Ugnm = 22 (KV)

ién di Koot -S 1.3.630
Dong dién dinh mtc : lince = e = ——MBA
VU, +3.22

215 (kA)
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Dong dién cat dinh muc : Iymes = In = 3,93 (KA)
Tra bang ta chon loai cau chi 3GD1 413-4B do Siemens ché tao véi cac
thong s6 k¥ thuat nhu sau:

BANG 2.5: THONG SO Ki THUAT CUA CAU CHI CAO AP

Udm (kV) Idm (A) Ica‘it min (A) IN (kA)

24 63 432 31.5

2.6. LUA CHON TU PHAN PHOI, TU PONG LUC

Ta dién phan phoi duoc thiét ké gom cac khoang riéng biét bao gom céc
khoang chinh nhu sau:

- Khoang dau vao cho 4ptdmat tong

- Khoang dau ra cc phu tai

- Khoang tu bu

- Khoang ATS

Luwa chon ti phan phdi véi kich thude 1600x800x500 mm?, vo tu duge son
tinh dién véi 2 16p canh.

Ta phan phéi cap dién cho cac ti dong luc theo phuong an hinh tia.

Kich thudc cua ta dong luc duge chon tiy theo sb aptdmat co trong tu.

2.6.1. LUA CHON APTOMAT CHO TU PHAN PHOI

Aptomat 13 thiét bi dong cat ha ap, c6 chirc ning bao vé qua tai va ngan
mach. Do ¢6 vu diém hon han ciu chi 1a kha nang lam viéc chic chén, tin cay,
an toan, dong cat dong thoi 3 pha va kha nang tu dong hoa cao, nén aptomat mac
du c6 gia thanh dat hon van ngay cang dugc dung rong rai trong ludi dién ha ap
cong nghiép ciing nhu ludi dién chiéu sang sinh hoat

Céc aptdomat dugc chon theo didu kién l1am viéc 1au dai ciing chinh 1a dong

tinh toan xac dinh nhu sau.
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lama > Dy man = I = —fs
3uU
dm

Udma = Udm,ma
Trong do:
Udm.md - Pi€n ap dinh murc cuia mang dién.
Udmma = 380 (V )vdi aptomat 3 pha.
Udmma = 220 (V )voi aptomat mot pha.
Vé6i aptomat tong sau bién ap dé du trir c6 thé chon theo dong dién dinh
murc cua bién ap
Ngoai ra , aptdomat cd phai kiém tra dong ngan mach:
lcatama > In-
e Luwa chon &ptdmat tong

Dong dién 16n nhét 1a dong dién dinh muc ctia may bién ap

S,4 _ 630
3

| = = = 910 (A
dmBA \/_UdmAB \/3.034 ( )

Chon 4ptomat tong C1001N do Sino ché tao ¢6 I4ma=1000 (A)
BANG 2.6: THONG SO Ki THUAT CUA APTOMAT TONG
Ui (V) lam (A) Sb cuc In (KA)

400 1000 3 50

e Lua chon aptomat nhanh
- Chon aptdmat cho ti dién ting ham:

| — PttTH — 4.3
tH \/§.Udm.cos¢ 1/3.0.38.0.85

= 13 (A)

Chon 4ptdmat C60N do Sino ché tao c6 Ima=30 (A)
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BANG 2.7: THONG SO Ki THUAT CUA APTOMAT TANG HAM

Uim (V) lam (A) S0 cuc In (KA)
380 30 3 20
- Chon 4ptémat cho ti dién tang 1:
it = = = 41,2 (A)

lir = =
T 3U,,.cosp  V3.0.38.0.85

Chon 4ptomat C60N do Sino ché tao c6 Ima=50 (A)
BANG 2.8: THONG SO Ki THUAT CUA APTOMAT TANG 1

Uim (V) lam (A) S0 cuc In (KA)
380 50 3 20
BANG?2.9: TONG HOP APTOMAT TU PHAN PHOI
Dong Dong Dién Dong
tinh dinh ap cit
to4dn | mic | dinh ) dinh
Thw 3 So
Phu tai I« (A) | Aptdmat | mire mirc Ma hiéu
tw cuc
I(‘ImA (A) Udm chm
(V) (kA)
. Aptommat | 910 1000 400 3 50 SKM1000
tong /S31000
. . 13 30 380 3 20 SKM100/
1 | Tang ham
S3032
. 41,2 50 380 3 20 SKM100/
2 |Tangl
S3050
3 | Tang?2 55,5 75 380 3 20 SKM100/
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S3075

Tang 3 39,4 50 380 20 | SKM100/

) S3050
Tang 4 39,4 50 380 20 | SKM100/

> S3050
Tang 5 40 50 380 20 | SKM100/

° S$3050
Tang 6 32,7 40 380 20 | SKM100/

! S$3040
Tang 7 40,6 50 380 20 | SKM100/

| S3050
Tang 8 40,6 50 380 20 | SKM100/

° S$3050
Tang 9 29,3 40 380 20 | SKM100/

10 S$3040
Tang 10 29,3 40 380 20 | SKM100/

H S3040
Tang 11 29,3 40 380 20 | SKM100/

e S$3040
Tang 12 29,3 40 380 20 | SKM100/

B S$3040
¥ Tang 13 29,3 40 380 20 | SKM100/

S3040
15 | Ting 14 29,3 40 380 20 | SKM100/

S3040
16 | Tang 15 29,3 40 380 20 | SKM100/
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S3040

17 | Thng méi 7.9 20 220 2 20 SKM100/
S3020

Bom nudc 58,5 75 380 3 20 SKM100/

18 sinh hoat S3075
19 Quat thong | 107 125 380 3 20 SKM250/
gio S3125
Bom chiia 160 175 380 3 20 SKM250/

20 chay S3175
)1 Thang méy | 80,2 100 380 3 20 SKM100/
1 S3075

- Thang may | 80,2 100 380 3 20 SKM100/
2 S3075

’3 Thang may | 120,3 150 380 3 20 SKM250/
3 S3150

e Luwa chon thanh cai

Nguoi ta thuong dung thanh din déng, nhom dé 1am cac thanh gop trong
cac tram phan phdi va tram bién ap. Thanh din thudng c6 tiét dién hinh chit nhat
duoc lap dit trén st cach dién. Khi phai tai dong dién 16n dé tranh hién tuong
hiéu Gmg mit ngoai, ngudi ta lap dit nhidu thanh dan cho mot pha. Trong trudng
hop ndy ngudi ta dit cac miéng dém gitta cac thanh dan dé ting do cung cia
thanh dan.

Thanh dan duoc chon theo diéu kién dong di¢én va kiém tra lai theo diéu
kién 6n dinh dong va on dinh nhiét.

Ta co cac tiéu chuan dé lua chon thanh cai nhu sau:
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BANG 2.10: PIEU KIEN LUA CHON THANH CAI

DPai lugng chon va kiém tra

biéu kién

Dong phat nong lau dai cho phép, A | k1.k2.1¢, > I
Kha ning 6n dinh dong,kG/cm? Oy 2 Oy
Kha ning on dinh nhiét, mm? F>al_ .|t

ap:

Trong do:

K, = 1 vé6i thanh dan dit dimg;

ki = 0.95 véi thanh din dit ndm ngang;

K, - hé s6 hiéu chinh theo nhiét d6 méi truong

o, - ing suat cho phép cua vat liéu lam thanh dan
Vi thanh dan nhom AT, ¢ o, = 100 kg/cm?;
V6i thanh dan dong MT, c6 o,, = 140 kg/cm?;

o, - ung suit tinh toan

_ M 2.
i kg/cm?;

M - moment tinh toan :

Fl
10

M=

, kgm;

Fy - luc tinh toan do tac dung cua dong dién ngin mach

Fy=1,76.10" {;.ixk, kg

| - khoang cach gitra cac st cua mot pha (thuong 1= 60,70,80 cm)
a- khoang céach giita cdc pha (tuy thanh dan cao ap hay ha ap), cm;
W - momen chéng udn cla cac loai thanh dan, kGm.

Dong dién 16n nhét chay qua thanh cai 1a dong dién dinh murc cia may bién
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Syma __ 630
3

| = = =910 (A
dmBA \/_UdmAB \/3'0,4 ( )

Chon thanh cai dong, tiét dién chir nhat M50x6 c6 I,= 955 (A)
2.6.2. LUA CHON APTOMAT CHO TU PONG LUC
e Luwa chon aptdomat cho ti dong luc ting him
- Dong dién tinh toan ctia chiéu sang gara + dén su c6:

Pe _ o097
U, .cosgp 0.22.0.85

Itt -

= 5,1 (A)

Chon aptomat SC68N/C2010 do Sino tao c6 I4a=10 (A)
BANG 2.11: THONG SO APTOMAT

Uim (V) lam (A) S0 cuc In (KA)

220 10 2 10

- Dong dién tinh toan cua chiéu sang gara:

P, _ 096
U, .cosp 0,22.0,85

I’[t -

= 5,1 (A)

Chon 4ptomat SC68N/C2010 do Sino ché tao ¢ Igma=10 (A)
BANG 2.12: THONG SO APTOMAT

Udm (V) lam (A) S6 cuc In (KA)

220 10 2 10

- Dong dién tinh todn cta chiu sang gara:

P, _ 0,64
U, .cosp 0,22.0,85

Itt -

= 3,4 (A)

Chon 4ptémat SC68N/C2010 do Sino ché tao ¢ Iyma=10 (A)
BANG 2.13: THONG SO APTOMAT

Udm (V) lam (A) S cuc In (KA)

220 10 2 10
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- Dong dién tinh todn ctia nha kho:

__ R __ 12
Itt - U -
.-C0Sp  0,22.0,85

= 6,4 (A)

Chon aptomat SC68N/C2010 do Sino ché tao c6 Igma=10 (A)
BANG 2.14: THONG SO APTOMAT

Udm (V) lam (A) S cuc In (KA)

220 10 2 10

- Dong dién tinh toan cua nha tram bom:

P, 3 1,5
U, .cosp 0,22.0,85

Itt -

=8 (A)

Chon 4ptomat SC68N/C2010 do Sino ché tao ¢ Iyma=10 (A)
BANG 2.15: THONG SO APTOMAT

Udm (V) lam (A) S6 cuc In (KA)

220 10 2 10

- Dong dién tinh todn ctia phong ki thuét:

| = P, B 1,2
"7 U, .cosp  0,22.0,85

= 6,4 (A)

Chon 4ptémat SC68N/C2010 do Sino ché tao ¢ Iyna=10 (A)
BANG 2.16: THONG SO APTOMAT

Uim (V) lam (A) S0 cuc In (KA)

220 10 2 10

- Dong dién tinh toan clia phong may bién ap:

= P, _ 1,2
"7 U, .cosp  0,22.0,85

= 6,4 (A)

Chon 4ptomat SC68N/C2010 do Sino ché tao ¢ Iyma=10 (A)
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BANG 2.17: THONG SO APTOMAT

Udm (V) lam (A) S cuc In (KA)

220 10 2 10

e Luwa chon &ptdmat cho ti ddng lwc tang 1
- Dong dién tinh toan ctia phong ho so luu trir:

I = P, _ 3,2
"7 U, .cosp  0,22.0,85

= 17,1 (A)

Chon 4ptomat SC68N/C2020 do Sino ché tao ¢ Iyna=20 (A)
BANG 2.18: THONG SO APTOMAT

Uim (V) lam (A) S0 cuc In (KA)

220 20 2 10

- Dong dién tinh toan ctia phong van thu va phong bao vé:

P

3
|y = = =16 (A
"7 U, .cosp 0,22.0,85 (A)

Chon 4ptomat SC68N/C2020 do Sino ché tao ¢ Igma=20 (A)
BANG 2.19: THONG SO APTOMAT

Uim (V) lam (A) S0 cuc In (KA)

220 20 2 10

- Dong dién tinh toan cua phong bao v¢ quan su:

P, 2,9
I = = = 15,5 (A)
U,,.cosp 0,22.0,85

Chon 4ptdmat SC68N/C2020 do Sino ché tao ¢ Iyna=20 (A)
BANG 2.20: THONG SO APTOMAT

Udm (V) lam (A) S6 cuc In (KA)

220 20 2 10

- Dong dién tinh toan ctia phong y té:
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P, 3,2
U, .cosp 0,22.0,85

Itt -

= 17,1 (A)

Chon 4ptomat SC68N/C2020 do Sino ché tao ¢ Iyma=20 (A)
BANG 2.21: THONG SO APTOMAT

Udm (V) lam (A) S cuc In (KA)

220 20 2 10

- Dong dién tinh toan cua phong khong gian trung bay:

I = fW __ 33 = 17,6 (A
“7 U, .cosp  0,22.0,85 6 (A

Chon 4ptémat SC68N/C2020 do Sino ché tao ¢ Iyma=20 (A)
BANG 2.22: THONG SO APTOMAT

Uim (V) lam (A) S0 cuc In (KA)

220 20 2 10

- Dong dién tinh toan cua phong showroom:

Pe 8,6
I = = = 45,9 (A)
U,,.cosp 0,22.0,85

Chon 4ptomat SC68N/C2050 do Sino ché tao ¢ Iyma=50 (A)
BANG 2.23: THONG SO APTOMAT

Udm (V) lam (A) S6 cuc In (KA)

220 50 2 10

- Dong dién tinh toan cua sanh va wc:

| = P, B 1,2
"7 U, .cosp  0,22.0,85

= 6,4 (A)

Chon 4ptémat SC68N/C2010 do Sino ché tao ¢ Iyma=10 (A)
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BANG 2.24: THONG SO APTOMAT

Udm (V) lam (A) S cuc In (KA)

220 10 2 10

- Dong dién tinh toan cua phong ki thuat va wc:

= — = 22 g4 A
"7 u,.cosp 022085 ()

Chon 4ptomat SC68N/C2010 do Sino ché tao ¢ Iyma=10 (A)
BANG 2.25: THONG SO APTOMAT

Uim (V) lam (A) S0 cuc In (KA)

220 10 2 10

- Dong dién tinh toan ciia chiéu sang cau thang tir ting 1 dén tang 15:
___k 1,2

l = =
"7 U, .cosp  0,22.0,85

= 6,4 (A)

Chon 4ptomat SC68N/C2010 do Sino ché tao ¢ lyma=10 (A)
BANG 2.26: THONG SO APTOMAT

Udm (V) lam (A) Sb cuc In (KA)

220 10 2 10

BANG 2.27: TONG HQP APTOMAT TU PONG LUC CAC TANG

. Aptdmat
Phu tai A | Udn lam | SO cuc | Iy(kA) | Mi Hiéu
V) (A)
Tang ham
Chiéu sang gara + 51 | 220 20 2 10 SC68N/
dén sy cb C2020
Chiéu sang gara 51| 220 20 2 10 SC68N/
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C2020

Chiéu sang gara 34 | 220 20 10 SC68N/
C2020
Nha kho 6,4 | 220 10 10 SC68N/
C2010
Nha tram bom 8 220 10 10 SC68N/
C2010
Phong ki thuat 6,4 | 220 10 10 SC68N/
C2010
Phong may bién ap 6,4 | 220 10 10 SC68N/
C2010
Tang 1
Phong ho so luu trir | 17,1| 220 20 10 SC68N/
C2020
Phong van thu + bdo | 16 | 220 20 10 SC68N/
\(S C2020
Phong bao vé quan sy | 155 | 220 20 10 SC68N/
C2020
Phong y té 17,1 220 20 10 SC68N/
C2020
Khong gian trung bay | 17,6 | 220 20 10 SC68N/
C2020
Show room 459 | 220 50 10 SC68N/
C2050
Sanh + wc 6,4 | 220 10 10 SC68N/
C2010
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Phong ki thuat +we | 6,4 | 220 10 10 SC68N/
C2010
Chiéu sang cau thang | 6,4 | 220 10 10 SC68N/
C2010
Chiéu sang cau thang | 6,4 | 220 10 10 SC68N/
Tang 1 dén tang 15 C2010
Tang 2
Phong pho tong giam | 30,4 | 220 30 10 SC68N/
déc C2030
Phong pho tong giam | 30,4 | 220 30 10 SC68N/
déc C2030
Phong tong giam doc | 15,5 | 220 20 10 SC68N/
C2020
Phong hop 28,9 | 220 30 10 SC68N/
C2030
Phong dang uy 17.1] 220 20 10 SC68N/
C2020
Phong cong doan 16,7 | 220 20 10 SC68N/
C2020
Wc+sanh giai lao 53 | 220 10 10 SC68N/
C2010
Kho 6,4 | 220 10 10 SC68N/
C2010
Phong hoi trudng 53,5| 220 60 10 SC68N/
C2060
Phong ki thudt +we | 6,4 | 220 10 10 SC68N/
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C2010

Tang 3
Phong to chirc 17,1] 220 20 10 SC68N/
C2020
Phong to chirc 18,7 | 220 20 10 SC68N/
C2020
Phong tai chinhké | 17,1| 220 20 10 SC68N/
toan C2020
Phong tai chinh ké 17,1] 220 20 10 SC68N/
toan C2020
Phong tai chinh ké 17,1] 220 20 10 SC68N/
toan C2020
Phong thanh nién 17,1 220 20 10 SC68N/
C2020
Phong hop 315| 220 30 10 SC68N/
C2030
Phong ki thuat +wc 6,4 | 220 10 10 SC68N/
C2010
Tang 4
Phong kt ké hoach 30,5| 220 40 10 SC68N/
C2040
Phong kt ké hoach 17,1] 220 20 10 SC68N/
C2020
Phong kt cong trinh | 17,1 | 220 20 10 SC68N/
C2020
Phong kt cong trinh | 17,1 | 220 20 10 SC68N/

37




C2020

Phong kt cong trinh | 17,1 | 220 20 10 SC68N/
C2020
Phong G.S diéu khién | 30,5| 220 40 10 SC68N/
C2040
Phong ki thuat +we | 6,4 | 220 10 10 SC68N/
C2010
Tang 5
Phong TT théng tin | 17,1 | 220 20 10 SC68N/
C2020
Phong kt co dién 342 | 220 40 10 SC68N/
C2040
Phong kt co dién 17,1| 220 20 10 SC68N/
C2020
Phong truyén théng 34,2 | 220 40 10 SC68N/
C2040
Cau lac bo thé thao | 30,5| 220 40 10 SC68N/
C2040
Phong ki thuat +we | 6,4 | 220 10 10 SC68N/
C2010
Tang 6
Kho thu vién 17,1| 220 20 10 SC68N/
C2020
Phong doc 1én 423] 220 50 10 SC68N/
C2050
Kho thu vién 17,1| 220 20 10 SC68N/
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C2020

32 | 220 40 10 SC68N/
Phong doc 16n
C2040
Phong ki thuat +wc SC68N/
6,4 | 220 10 10
C2010
Tang 7-ting 8
Phong lam viéc SC68N/
17,1 | 220 20 10
C2020
Phong lam viéc SC68N/
17,8 | 220 50 10
C2050
Phong lam viéc SC68N/
17,1 | 220 20 10
C2020
Phong lam viéc SC68N/
17,1 | 220 20 10
C2020
Phong lam viéc SC68N/
17,1 | 220 20 10
C2020
Phong lam viéc SC68N/
17,1 220 20 10
C2020
Phong lam viéc SC68N/
315| 220 40 10
C2040
Phong ki thuat +wc SC68N/
6,4 | 220 10 10
C2010
Tang 9-tang 15
Phong ki thuat +wc SC68N/
6,4 | 220 10 10
C2010
Chiéu sang 1 7,7 | 220 10 10 SC68N/
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C2010
Chiéu sang 2 SC68N/
75 | 220 10 2 10
C2010
Chiéu sang 3 SC68N/
7,7 | 220 10 2 10
C2010
Chiéu sang 4 SC68N/
48 | 220 10 2 10
C2010
O cam 1 SC68N/
134 | 220 20 2 10
C2020
O cam 2 SC68N/
134| 220 20 2 10
C2020
O cam 3 SC68N/
134| 220 20 2 10
C2020
O cam 4 SC68N/
134 | 220 20 2 10
C2020
Tang mai
Phong ki thuat +wc SC68N/
6,4 | 220 10 2 10
C2010
Chiéu sang SC68N/
35 | 220 10 2 10
C2010
O cam SC68N/
134 220 20 2 10
C2020

2.7. LUA CHON DAY CAP PIEN
Day dan va day cap trong mang dién duoc lua chon theo nhiing diéu kién

sau day:
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- Lwa chon theo diéu kién dong dién phéat néng cho phép .

- Lya chon theo diéu kién ton that dién cho phép AU,

- Lya chon day dan day cap theo mat do dong dién kinh té J.

Vi cong trinh sit dung mang dién ha &p do thi nén lya chon phuong phéap
chon tiét dién day, cap di¢n theo dong dién phat nong cho phép .

* Lwa chon diy din, diy cap theo diéu kién phat néng

Khi c6 dong dién chay qua day dan va day cap vat din bi nong 1én. Néu
nhiét 6 day dan va cap qua cao co thé lam cho chung bi hu hong, hodc giam
tudi tho. Mit khac dod bén co hoc cta kim loai dan dién cling bi giam Xuéng

Pbi voi mbi loai day dan, cap nha ché tao cho trude gia tri dong dién cho
phép 1., dong e, tng v6i nhiét do tiéu chuan ctia moi trudng 1a: khong khi, +25°
C, dat 15°C.

Néu nhiét do cia moi truong noi lép dat day dan va cap khac voi nhiét do
tiéu chuan néu trén thi dong dién cho phép phai dugc hiéu chinh véi hé s6 ky

Vay diéu kién phét nong 1a:

Kiko. I = 1y

o=
Trong do:
l; - dong dién tinh toan cua ddi teong can cap dién.
I, - dong dién cho phép day dan.
K, - hé s hiéu chinh nhiét d¢ tmg véi méi truong dat day, cap dién.
K, - hé sd hiéu chinh nhiét d6 ké dén sb luong ddy, cap dién di chung 1
ranh.

2.7.1. LUA CHON CAP PIEN TU TRAM BIEN AP PEN TU PHAN
PHOI
Dong dién tinh toan cua toa nha (da tinh & bang 2.9)

It = lama = 910 (A)
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Chon 02 cap dong 4 151, cach dién XLPE, vo boc PVC do Cadi-Sun ché tao
02 CU/XLPE/PVC (4x240) co I,=2.501 = 1002 (A)
2.7.2. LUA CHON CAP PIEN TU PHAN PHOI PEN CAC TU
DPONG LUC
e Luwa chon cap dién tir tii phan phdi dén ti dong luc ting him
- Dong dién tinh toan cta ting ham (d3 tinh & bang 2.9):
lith = 13 (A)
Chon 01 cap dong 4 151, cach dién XLPE, vo boc PVC do Cadi-Sun ché tao
CU/XLPE/PVC ( 4x4) c6 1= 53 (A)
e Luwa chon cap dién tir tii phan phdi dén ti dong luc ting 1
- Dong dién tinh toan cta ting 1(da tinh & bang 2.9) :
lyr1 = 41,2 (A)
Chon 01 cap dong 4 151, cach dién XLPE, vo boc PVC do Cadi-Sun ché tao
CU/XLPE/PVC (4x25) c0 I¢,= 144 (A)
BANG 2.28: TONG HQP CAP PIEN CHO TU PHAN PHOI

Cép dién
Phu tai le A |
SO Iugng Quy cach

Tu TBA dén Ta PP | 910 02 CU/XLPE/PVC 4x240
Tang ham 15,4 01 CU/XLPE/PVC Ax4
Tang 1 41,2 01 CU/XLPE/PVC 4x25
Tang 2 55,5 01 CU/XLPE/PVC 4x25
Tang 3 39,4 01 CU/XLPE/PVC 4x25
Tang 4 39,4 01 CU/XLPE/PVC 4x25
Tang 5 39,4 01 CU/XLPE/PVC 4x25
Tang 6 32,7 01 CU/XLPE/PVC 4x16
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Tang 7 81,2 01 CU/XLPE/PVC 4x25

Tang 8 81,2 01 CU/XLPE/PVC 4x25
Tang 9 176 01 CU/XLPE/PVC 4x16
Tang 10 176 01 CU/XLPE/PVC 4x16
Tang 11 176 01 CU/XLPE/PVC 4x16
Tang 12 176 01 CU/XLPE/PVC 4x16
Tang 13 176 01 CU/XLPE/PVC 4x16
Tang 14 176 01 CU/XLPE/PVC 4x16
Bom nudc sinh

hoat 58,5 01 CU/XLPE/PVC 4x16
Quat thong gi6 107 01 CU/XLPE/PVC 4x25
Bom chira chay 160 01 CU/XLPE/PVC 4x35
Thang may 1 80,2 01 CU/XLPE/PVC 4x16
Thang may 2 80,2 01 CU/XLPE/PVC 4x16
Thang may 3 120,3 01 CU/XLPE/PVC 4x25

2.7.3. LUA CHON DAY PIEN TU PONG LUC PEN CAC PHU TAI
e Luwa chon day cap dién ti dong lwc ting him dén phu tai
- Dong dién tinh toan cho chiéu sang gara + dén su cd : (da tinh & bang
2.27)
It = 5,1 (A)
Chon day ddng mém 1 18i nhiéu soi, v6 boc PVC ¢ tiét dién 2,5mm? voi
1,=19 (A)
- Dong dién tinh toan cho chiéu sang gara: (da tinh & bang 2.27)
It = 5,1 (A)
Chon day déng mém 1 13i nhiéu sgi, vo boc PVC ¢6 tiét dién 2,5 mm? véi

;=19 (A)
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- Dong dién tinh toan cho chiéu sang gara : (d3 tinh & bang 2.27)
It = 3,4 (A)
Chon day déng mém 1 13i nhiéu s¢i, vo boc PVC ¢ tiét dién 2,5 mm?
1,,=19 (A)
- Dong dién tinh toan cho nha kho: (da tinh ¢ bang 2.27)
e = 6,4 (A)
Chon day ddong mém 1 16i nhiéu soi, v boc PVC ¢6 tiét dién 2,5 mm?
1,,=19 (A)
- Dong dién tinh toan cho nha tram bom: (da tinh ¢ bang 2.27)
le= 8 (A)
Chon diy déng mém 1 16i nhiéu soi, vo boc PVC c6 tiét dién 2.5 mm?
1,,=19 (A)
- Dong dién tinh toan cho phong ki thuat: (da tinh & bang 2.27)
= 6,4 (A)
Chon day déng mém 1 15i nhiéu soi, vo boc PVC c6 tiét dién 2,5 mm?
1,,=19 (A)
- Dong dién tinh toan cho phong mdy bién ap: (da tinh & bang 2.27)
k= 6,4 (A)
Chon day dong mém 1 15i nhiéu soi, v boc PVC c6 tiét dién 2,5 mm?®
1,,=19 (A)

e Luwa chon day cap dién ti dong lwc ting 1 dén phu tai
- Dong dién tinh toan cho phong ho so luu trit : (d4 tinh & bang 2.27)

le= 17,1 (A)

voi

vOi

vOi

Vol

vOi

Chon day dong mém 1 15i nhiéu soi, v boc PVC c6 tiét dién 4 mm? voi

1,=32 (A)
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- Dong dién tinh toan cho phong van thu va phong bao vé: (da tinh & bang
2.28)
ly = 16 (A)
Chon day ddng mém 1 15i nhiéu soi, vo boc PVC ¢ tiét dién 4 mm? véi
1,,=32 (A)
- Dong dién tinh toan cho phong bao vé quan su : (da tinh & bang 2.27)
Il = 15,5 (A)
Chon diy dong mém 1 18i nhiéu soi, v boc PVC c6 tiét dién 4 mm? véi
1,,=32 (A)
- Dong dién tinh toan cho phong y té : (d4 tinh & bang 2.27)
ly= 17,1 (A)
Chon day dong mém 1 151 nhiéu s¢i, vo boc PVC c6 tiét dién 4 mm? voi
1,=32 (A)
- Dong dién tinh toan cho khong gian trung bay : (da tinh ¢ bang 2.27)
ly= 17,6 (A)
Chon day ddng mém 1 15i nhiéu soi, vo boc PVC ¢ tiét dién 4 mm® véi
1,,=32 (A)
- Dong dién tinh toan cho show room : (da tinh ¢ bang 2.27)
e = 49,5 (A)
Chon day dong mém 1 151 nhiéu s¢i, vo boc PVC c6 tiét dién (4x4) mm?
voi [,=55 (A)
- Dong dién tinh toan cho sanh +wec : (da tinh & bang 2.27)
ly= 6,4 (A)
Chon day déng mém 1 13i nhiéu sgi, vo boc PVC ¢6 tiét dién 2,5 mm? véi
1,=19 (A)
- Dong dién tinh toan cho phong ki thuat + wc : (da tinh ¢ bang 2.27)
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ly = 6,4 (A)
Chon day déng mém 1 18i nhiéu s¢i, vo boc PVC ¢6 tiét dién 2,5 mm? véi
1,,=19 (A)
- Dong dién tinh toan cho chiéu sang cau thang ting 1 dén tang 15 : (d4 tinh
& bang 2.27)
e = 6,4 (A)
Chon day déng mém 1 18i nhiéu sgi, vo boc PVC ¢6 tiét dién 2,5 mm? véi
1,,=19 (A)
BANG 2.29: TONG HOP DAY CAP PIEN CHO TU PONG LUC

Day cap dién
Phu tai le A [0 ,
W) lep Quy cach
Tang him
Chiéu sang gara+dénsuco | 51 | 220 | 19 | 02 CU/PVC (1x2,5)
Chiéu sang gara 51 | 220 | 19 | 02 CU/PVC (1x2,5)
Chiéu sang gara 34 | 220 | 19 | 02 CU/PVC (1x2,5)
Nha kho 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Nha tram bom 8 220 | 19 | 02 CU/PVC (1x2,5)
Phong ki thuat 6,4 | 220 | 19 | 02CU/PVC (1x2,5)
Phong may bién ap 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Tang 1
Phong ho so luu trix 17,1 | 220 | 32 02 CU/PVC (1x4)
Phong van thu + bao vé 16 220 32 02 CU/PVC (1x4)
Phong bao v¢ quan su 15,5 220 32 02 CU/PVC (1x4)
Phong y té 17,1 | 220 | 32 02 CU/PVC (1x4)
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Khong gian trung bay 17,6 220 32 02 CU/PVC (1x4)
Show room 45,9 220 55 01 CU/PVC/PVC
4x4
Sanh + wc 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Phong ki thuat + we 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Chiéu sang cau thang 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Chiéu sang cau thang Tang 1 | 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
dén tang 15
Tang 2
Phong pho tong giam doc 304 | 220 | 32 02 CU/PVC (1x4)
Phong pho tong giam doc 304 | 220 | 32 02 CU/PVC (1x4)
Phong tong giam doc 155 | 220 | 32 02 CU/PVC (1x4)
Phong hop 289 | 220 | 32 02 CU/PVC (1x4)
Phong dang ty 171 | 220 | 32 02 CU/PVC (1x4)
Phong cong doan 16,7 | 220 | 32 02 CU/PVC (1x4)
We-tsanh giai lao 53 | 220 | 32 02 CU/PVC (1x4)
Kho 6,4 | 220 | 10 02 CU/PVC (1x4)
Phong hoi truong 535 | 220 | 55 01 CU/PVC/PVC
4x4
Phong ki thuat +wc 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Tang 3
Phong t6 chire 17,1 | 220 | 32 02 CU/PVC (1x4)
Phong t6 chire 18,7 | 220 | 32 02 CU/PVC (1x4)
Phong tai chinh ké toan 17,1 220 32 02 CU/PVC (1x4)
Phong tai chinh ké toan 171 | 220 | 32 02 CU/PVC (1x4)
Phong tai chinh ké toan 17,1 220 32 02 CU/PVC (1x4)
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Phong thanh nién 171 | 220 | 32 02 CU/PVC (1x4)
Phong hop 31,5 | 220 | 32 02 CU/PVC (1x4)
Phong ki thuat +wc 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Tang 4

Phong kt ké hoach 305 | 220 | 32 02 CU/PVC (1x4)
Phong kt ké hoach 171 | 220 | 32 02 CU/PVC (1x4)
Phong kt cong trinh 171 | 220 | 32 02 CU/PVC (1x4)
Phong kt cong trinh 171 | 220 | 32 02 CU/PVC (1x4)
Phong kt cong trinh 17,1 220 32 02 CU/PVC (1x4)
Phong G.S diéu khién 305 | 220 | 32 02 CU/PVC (1x4)
Phong ki thuat +wc 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Tang 5

Phong TT théng tin 17,1 220 32 02 CU/PVC (1x4)
Phong kt co dién 342 | 220 | 32 02 CU/PVC (1x4)
Phong kt co dién 171 | 220 | 32 02 CU/PVC (1x4)
Phong truyén thong 342 | 220 | 32 02 CU/PVC (1x4)
Cau lac b thé thao 305 | 220 | 32 02 CU/PVC (1x4)
Phong ki thuat +wc 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Tang 6

Kho thu vién 171 | 220 | 32 02 CU/PVC (1x4)
Phong doc 16n 423 | 220 | 50 02 CU/PVC (1x6)
Kho thu vién 171 | 220 | 32 02 CU/PVC (1x4)
Phong doc 16n 32 220 | 32 02 CU/PVC (1x4)
Phong ki thuat +wc 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Tang 7-ting 8
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Phong lam viéc 171 | 220 | 32 02 CU/PVC (1x4)
Phong lam viéc 178 | 220 | 32 02 CU/PVC (1x4)
Phong lam viéc 171 | 220 | 32 02 CU/PVC (1x4)
Phong lam viéc 171 | 220 | 32 02 CU/PVC (1x4)
Phong lam viéc 171 | 220 | 32 02 CU/PVC (1x4)
Phong lam viéc 171 | 220 | 32 02 CU/PVC (1x4)
Phong lam viéc 31,5 | 220 | 32 02 CU/PVC (1x4)
Phong ki thuat +wc 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Tang 9-tang 15

Phong ki thuat +wc 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Chiéu sang 1 77 | 220 | 19 | 02 CU/PVC (1x2,5)
Chiéu sang 2 75 | 220 | 19 | 02 CU/PVC (1x2,5)
Chiéu sang 3 77 | 220 | 19 | 02 CU/PVC (1x2,5)
Chiéu sang 4 48 | 220 | 19 | 02 CU/PVC (1x2,5)
O cam | 13,4 | 220 | 19 | 02 CU/PVC (1x2,5)
O cam 2 13,4 | 220 | 19 | 02 CU/PVC (1x2,5)
O cam 3 134 | 220 | 19 | 02 CU/PVC (1x2,5)
O cam 4 13,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Tang mai

Phong ki thuat +wc 6,4 | 220 | 19 | 02 CU/PVC (1x2,5)
Chiéu sang 35 | 220 | 19 | 02 CU/PVC (1x2,5)
O cam 134 | 220 | 19 | 02 CU/PVC (1x2,5)
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CHUONG 3

TINH TOAN NGAN MACH HA AP KIEM TRA THIET BI
PA LUA CHON

3.1. TINH TOAN NGAN MACH HA AP

22 KV N,
N

| 02 CU/XLPE /PVC (4X240) MM2 N\]

> 4

— TANG 1
|2
| 10 M | .

BA—630 kVA AT . A2

— THANG MAY 3
TG Y

Hinh 3.1 So' d6 nguyén Iy tram bién ap phan phéi
va so do thay thé tinh ngin mach ha ap
Cac aptomat da chon can dugc kiém tra theo diéu kién cit dong ngrfm mach

- Pién trd ciia may bién ap 630 kVA, dién ap 22/0,4 (kV) :
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AP, U? 0,4
Raa =200 dm.103:8,20,4

sZ, 6307

10°= 3,306 (Q)

- Pién khang cta may bién ap 630 kVA, dién ap 22/0,4 KV :

0 2 2
W 100Ul _j 4504

= 11,430 (Q)
S, 630

- Tong tréd cia may bién ap:

Zga= JRZ + X2 =4/3306% +11,430% = 11,899 (Q)
- Dién tro ciia 02 doan cap dong (4x240) mm?, dai 10m
Rc = ro.l = 0,754.2.10.10°= 0,015 (Q)
Véi cap dong (4x240) mm? ¢6 ro= 0,754 (Q/km).
- Dién khang cua 02 doan cap dong (4x240) mm? 1y gan dung x,=0,1 Q
/km
Xc = Xo.l =2.0,1= 0,2 (Q)

- Tong tr& cuia doan cap dién:

Zc= JRZ +xZ2 =0,015+0.2° = 0,2 (Q)

- Tong tré cuia 4ptdmat tong :

Zar =R + X2 = (R +R,) + X2

Zat = 4/(016+0,06)2 +0,05° = 0,226 (mQ) = 0,226.10° (Q)

Trong d6 : Ry 1a dién trg tiép xuc cua aptdomat 1000 (A), (mQ)
R, Xat 12 dién tro, dién khang cua cudn day bdo vé qué dong
aptdomat 1000 (A), (mQ)
- Tong trd clia thanh cai:

Z1e =+[R% + X2, =4/0,067% +0,18? = 0,192 (mQ) = 0,192.10°(Q)

- Tong tré cua aptdmat A, :

Zar =RE + X2 = (R +R,)+ X2
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Za1= A(0,65+0,74)% +055° = 1,495 (mQ) = 1,495.10°(Q)
Téng trd Z tinh dén diém N :
Z= ZgptZc+Zar = 11,899+0,2+0,226.10°=12,1 (Q)
Tri s6 dong ngan mach tai N :

- Ugp 400
NT 3z~ V3121

Tong trd Z, tinh dén diém N; :
Z,= Z+Z1g+ Zpy = 12,1+0,192.10° +1,495.10°~12,1 (Q)

= 15,748 (kA)

Tri sb dong ngrfln mach tai Ny :
i = Uwp . 400
NLT Bz, T V3121

= 15,748 KA

3.2. KIEM TRA APTOMAT PA LUA CHON
Aptémét duoc kiém tra theo ba diéu kién :
Udma = Udmry
lima = it
leama = In
*Kiém tra aptomat tong (theo bang 2.7)
BANG 3.1: THONG SO APTOMAT TONG

Uim (V) lam (A) S0 cuc In (KA)

690 1000 3 25

Udma=690 (V) > Uy v=380 (V)
lima=1000 (A) > 14,=910 (A)
leama=25 (kA) > I1y=15,748 (kA)
Nhu vay aptomat tong da chon nhu trén 1 hop 1y.
* Cac aptomat tir Al dén A22 ( bang 2.10) déu c6 :
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leama=20 (KA) > 1\1=14,123 (kA)
Nhu cac aptdmét di chon (bang 2.10) déu phu hop.
BANG 3.2: THONG SO APTOMAT

Aptomat
Phu tai le A ,
Uim (V) | lam (A) SO cuc In (KA)
Aptdomat tong 910 690 1000 3 25
Tang ham 15,4 380 30 3 20
Tang 1 41,2 380 50 3 20
Tang 2 55,5 380 75 3 20
Tang 3 39,4 380 50 3 20
Tang 4 39,4 380 50 3 20
Tang 5 39,4 380 50 3 20
Tang 6 32,7 380 40 3 20
Tang 7 81,2 380 50 3 20
Tang 8 81,2 380 50 3 20
Tang 9 176 380 40 3 20
Tang 10 176 380 40 3 20
Tang 11 176 380 40 3 20
Tang 12 176 380 40 3 20
Tang 13 176 380 40 3 20
Tang 14 176 380 40 3 20
Tang mai 7.9 380 10 3 20
Bom nudc sinh hoat 58,5 380 75 3 20
Quat thong gi6 107 380 125 3 20
Bom chita chay 160 380 175 3 20
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Thang may 1 80,2 380 100 20
Thang may 2 80,2 380 100 20
Thang may 3 120,3 380 150 20
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CHUONG 4
TINH TOAN NOI PAT VA CHONG SET

4.1. HE THONG NOI PAT

Hé théng ndi dat cho du 4n s& duoc ap dung la h¢ théng ndi dat an toan
TN-S (3 pha 5 day) c6 ndi dét trung tinh may bién ap va co day tiép dia va day
trung tinh di ciing véi ddy pha va bao gdm cac thanh ndi dat, day ndi dat, coc ndi
dat va hd ndi dat dam bao an toan cho nguoi va thiét bi khi co su ¢b do dién. Hé
théng day tiép dia an toan duoc ndi tir vo cac ta dién dong luc vé bo phan ndi dat
ctia ti phan phdi chinh. B phan ndi dat cua ti phan phdi duge ndi voi hé théng
coc tiép dia cila toa nha bang cap dong tran M70 qua hop kiém tra tiép dia. Pién
tré ctia hé thong tiép dia an toan it nhat phai nho 4 (Q) theo TCVN. Céc hé thong
ndi dat riéng biét cho cac hé thong sau:

+ Heé théng cung cap dién
+Cac bg phan kim loai khong mang dién nhu 6ng nuoc,

ong gi6 ... déu duoc ndi véi hé thdng ndi dat

Hé thong ndi dat bao gom cac coc thép goc L63x63x3, vai chiéu dai
L=2,4m tao thanh mach vong. Cac coc tiép dia dugc han hoa nhiét véi cap déng
tiép dia. Coc duoc dong sau dudi mit dat 0,8m, mdi coc tiép dia cach nhau 5m.
Hai coc kiém tra tiép dia khi dong sao cho phai tao véi coc tiép 1 goc > 35°. Viée
do dac kiém tra dién tré ndi dat duoc thue hién & hop kiém tra tiép dia.

Xac dinh dién tré ndi dat cta 1 coc tiép dia

R1.~0,00298.p

Voi p-1a dién tré suat cua dat Q/cm, phai ké dén hé sb theo mia Ky dé

tim trj s6 16n nhat. Chon kpa=1,5. p=0,4.10" (Q/cm)
Prmax =Kmax.p = 1,5.0,4.10*= 6000 (Q/cm)
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Vay dién tro ndi dit cua 1 coc tiép dia
R1.=0,00298.p = 0,00298.6000 = 17,88 (2)
X&c dinh so bo sb coc tiép dia

= Ric _ 17,88
n.Ryc 084

= 5,7 (coc)

Lay tron 13 6 coc, trong d6 . hé s st dung coc, n.= 0,8. Ryc- 1a dién tro
ndi dit yéu cau, Ryc=4 (Q2). Mach vong cta h¢ thdng coc tiép dia c6 chu vi
I=(10+5)*2=30 (m). Coc tiép dia chon sau 80cm.Tinh dién tré sudt cua dat & do
sdu nay phai nhan véi hé so 3.

Pién tré ciia cap noi:

_0366.pk, ,212, _0366.04.10*3 , ,2.30002

R 1 'Ig(ﬁ - 3000 1g( 7.802 )=

16,47 (QQ)
Trong d6 1- chiéu dai (chu vi) mach vong, (cm)

b- duong kinh cap dong, (cm)

t- chiéu sau chon coc tiép dia, (cm)
Pién tré ndi dt thuc té cla cap ndi ;

R, _ 1647 _
R ™ 0as ~ 300 ()

V61 1n=0,45 h¢ s6 st dung coc.
Dién tré noi1 dat can thiét ctia toan bd so6 coc ti€p dia :

_ 4R; _ 4366
RC_ r_a
Ri—4 36.6—4

=4,5(Q)

So coc tiép dia can dong :

G- Rie _ 17,88

“neRe 0845 = 4,97 (coc)

Nhu vay hé théng coc tiép dia ndi dit an toan dung 6 coc tiép thép goc
L 63x63x6, dai 2,4m chon thanh mach vong 30m ndi v6i nhau cap dong tran
M?70 dat cach mat dat 0,8m.
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4.2. HE THONG CHONG SET

Heé thdng chéng sét truc tiép bao vé cho toan bd toa nha bao gém ca ngudi
va thiét bi khong bi hu hong khi c6 sét bang cong nghé thu sét phong tia tién dao
sém, ban kinh bao v€ kim thu sét cho cong trinh 1a 65m bao phu toan b toa nha
. Kim thu sét tién dao duge dat vi tri cao nhat cua toa nha, dit cach mat san 5m

Hé théng chéng sét bao gé)m b0 phan thu sét dat tai vi tri cao nhat cta toa
nha, day thoat sét, coc tiép dat, hd tiép dat va hop kiém tra. Dién trd ndi dat cua
hé thong < 10 (Q)

Hé thdng coc tiép dia chéng sét duoc tinh toan nhu hé thong coc ndi dat an

toan.
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PHAN I1

THIET KE HE THONG CAP
THOAT NUOC
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CHUNG 1
HE THONG CAP NUOC

1.1. KHAI QUAT CHUNG

* Tidu chuén ténh todn: Toan bd phan cép thodt nudt cho cung trénh duoe
ténh todn theo " Qui chudn Hé thdng cép thodt nudt trong nha va cung trdnh "
s6 47/1999/QD-BXD clia BO x5y dung ngay 21-12-1999 va Tidu chuén thiét ké
cAp nude bon trong, TCVN 4513-88. Tidu chuan thiét ké thodt nudt bon trong,
TCVN 4474-87.

* Nudt cap cho cung trdnh duoc 14y tlrhé thdng cp nudc thanh phd.

* Nuée sit dung cho cong trinh bao gom: Nwéce phuc vu cho cic nhu

cau sinh hoat.

Bé chin

Phiing moy bom

v
A 4

Cép nudc ngodi nha

Thiét bi dung nudc [«——| H& thung tang ép Kot nudc moi

Thiét bj dung nutc

A

Hinh 1.1 So d6 nguyén 1y hé thong cip nude.
1.2. LUQNG NUGC PHU VU NHU CAU SINH HOAT.
* Nhu cau nuéc sinh hoat dwoc tinh trén co sé' s6 ngudi cong trinh
phuc vu ngay dém.

qi *Ni

3
m~/negd
1000 (M /ngd)

QsH =D Q, =kx

Trong do:
k: H¢ s6 dung nwéc khong diéu hoa. (theo tidu chuin “cap nuéc do
thi-Tiéu chuan thiét ké)

qi: tiéu chuin dung nwoc.
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Ni: s0 nguoi tinh toan.

BANG 1.1 NHU CAU SU DUNG NUOC

Céc thanh phan dung nudc S6 lugng Tiéu chuan Tong luu luong
Cac by, nhan vién 200 15 3
Nhan vién cua cac 300 10 3
ting cho thué

* Luu lwgng nwéc cAp cho cong trinh.

Qsr=2QI = 3+3 =6 (mﬁgaydem)
1.3. BE CHUA NUOC SINH HOAT.

Dung tich bé chira diéu hoa phuc vu cho bom nwéc sinh hoat phuc vu

cho cong trinh. (Pwogc xac dinh theo muc - 8.11 TCVN 4513 : 1988.)
WSH = 15x Qi (m3)
n

Trong d6: WSsy :Dung tich diéu hoa lwong nudérc sinh hoat ciia bé
chira. (m®)
Qriéng : Luwgng nuwdce sinh hoat trong ngay can ding. (m°)
n: s6 lin dé6ng mé bom n=2.

= Wy = 1.5><Qi=1.5xg:4,5(m3)
n

Dung tich nuwdc chira chay trong bé chira. (Tinh toan cho 2 voi rf“)ng
dong thoi) : Wee=54 m®
Dung tich toan phan ciia bé chira nuéc. (Pwoc xac dinh theo muc -
8.12 TCVN 4513 : 1988.)
Wgc=Wsy + Wec
Trong d6: Wpgc Dung tich toan phan ciia bé chira

W5y Dung tich nwée sinh hoat
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Wcc Dung tich nuwéc chira chay
=  Wac= Wsy + Wee = 4,5+ 54 =59,5 (m°)
Chon dung tich bé chira Wgc = 60 (m°)
1.4. TINH TOAN CHON BOM CAP NUGC LEN MAL.

BANG 1.2: TONG HOP THIET BI SU DUNG NUOC.

THIET BI XIBET | CHAU RUA | TIEU NAM Vél
Tang ham 0 0 0 0
Tang 1
WC-Nam 01 2 2 4 1
WC-N@01 3 3 0 1
WC-Nam 02 1 1 2 1
WC-N02 2 1 0 1
Tang 2
WC-Nam 2 2 3 0
WC-N@ 5 2 0 2
WC (P.hop) 1 1 0 0
WC (P.PTGD 1 1 0 0
WC (P.TGD 1 1 0 0
Tang 3
WC (P.hop vin) 1 1 0 1
WC (P.td

chUcCB+LD) : : 0 :
Tang 4
WC-Nam 2 2 4 1
WC-N@ 3 3 0 1
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Tang 5

WC-Nam 2 2 4 1
WC-N& 3 3 0 1
Tang 6

WC-Nam 2 2 1
WC-N& 3 3 1
Tang 7

WC-Nam 2 2 4 1
WC-N@& 3 3 0 1
Tang 8

WC-Nam 2 2 4 1
WC-N& 3 3 0 1
Tang 9 dén tang 14

WC-Nam 12 12 24 6
WC-N@& 18 18 0 6
Tang 15

WC-Nam 2 2 4 1
WC-N& 3 3 0 1
Tang moi

WC-Nam 1 1 1 1
WC-N@& 1 1 0 1
Téng s6 thiét bi 82 78 58 34
S6 duong luong 0,5 0,33 0,17 1
> SOduong luong 41 25,74 9,86 34
Téng duong luong 110,6
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Luu lwgng nwée tinh toan trong mot giay cho toan cong trinh. (Muc

6.8-TCVN 4513:1988)

q=ax0.2x/N(l/s)
Trong do:
- ¢. luu lrgng nudc tinh toan (I/s)
- o. Hé s6 phu thudc chire ning cong trinh.Véi tru sé co quan
hanh chinh ldy o = 1,5 (Bang 11-TCVN 4513:1988)
- N. Tong s6 dwong lweng ciia dung cu vé sinh.
q=ax0.2x+/N =1.5x0.2,110,6 =3155(l/s)
Chon lwu lwgng bom cip nwéc 1én bé mai. Q =5 (1/s)
Puwong kinh 6ng cap nude 1én bé mai. D=80mm, V=1.49 (m/s),
Cot ap bom dwgc tinh theo cong thire
H=h, +h,(m)
Trong do:
- H. Cot ap can thiét ciia bom cap nudc.
- hip. Chiéu cao hinh hoc tir miéng hit may bom téi két mai.
- hy. Ton thit cuc bd trong cac thiét bi va chiéu dai duwong ong.
H=h, +h,=73+12=85 (m)
Chon may bom cip nuwéc 1én bé mai
» =5( /() —H, =85(m)

Chon s6 lwgng 2 b (Mot dw phong va mét 1am viéc). Ché do 1am viéc

tu dong hoan toan theo tin hi€éu mwe nwéce trong bé nwéc ngam va bé nuéde
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1.5. BE CHUA NUGC MAI.
Dung tich dam béo cip nudc tryc tiép xudng cho nhu ciu sir dung.
Dung tich dim béo dé chu ky may bom van chuyén déng mé: (1 -2 lin

trong ngay).

- Wy, =4,5 (m?)
Pong thoi du trir lwong nuée chira chay 10 phat diu tién
- ch =3 (m3)

Dung tich toan phan ciia két nwée. (Muc 8.4-TCVN 4513:1988)
W = W, +W,,)(m*)
Trong d6: - W. Dung tich toan phin ciia két nuwée (m°)
- Wy, Dung tich két nwée cho sinh hoat (m*h)
- W¢.. Dung tich nwéc chira chay trong két.
-B.Hé so dw chir p=1.2
W =BW, +W,_)=12x(45+3)=9(m°)
Téng dung tich W =9 (m®)
Chon 1 bé nwéc mai dung tich bé W =9 (m®)
1.6. TINH TOAN CHON BOM VA BINH TiCH AP.
- Pé dam bao ap lwc nwéce dau voi tai cic tAng Ap mai va tang 15 ta
dung hé thong bom tiing ap va binh tich ap.
- Chon bom tang ap.
BANG 1.3 THIET BI SU DUNG NUOC TANG 15 VA TANG MAI

THIET BI Xi BET | CHAURUA | TIEUNAM | VéI
Tang 15
WC-Nam 2 2 4
WC-N@ 3 3 0
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Tang moi

WC

1 1 1 1

Luwu lwong nwéce tinh toan trong mdt gidy cho ting 15 va ting mai .

(Muc 6.8-TCVN 4513:1988)

q=ax0.2x\/N(l/s)
Trong do:
- ¢. luu lwgng nudce tinh toan (I/s)
- o. Hé s6 phu thudc chire ning cong trinh (Bang 11-TCVN
4513:1988)
- N. Tong s6 dwong lwong ciia dung cu vé sinh.
q=ax0.2x~/N =1.5x0.2,10,66 =1 (I/s)
Chon luu lwgng bom ting ap. Q =2 (l/s)
Puwong kinh 6ng day bom ting ap. 40, V=1.71,
Cot ap bom dwgc tinh theo cong thire
H=h, +h, +h,(m)
Trong do:
- H. Cot ap can thiét ciia bom tiing ap.
- hipe Chiéu cao hinh hoc.
- hy. Ton thit cuc bd trong cac thiét bi va chiéu dai duwong ong.
- hgy. 4p lwe cin thiét diu voi tai diém bat lgi nhat.
H=h,+h,+h, =0+9+6=15(m)
Chon may bom tang ap.

Q, =1 ¥)—H, =15(m)
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Chon s6 lugng 2 by (Mot dw phong va mét 1am viéc). Ché do 1am viéc
tw dong hoan toan theo tin hiéu muc nwéc trong bé nuwée ngam va bé nuée
mai

- Chon binh tich ap.

Vv =275x 2 PPFL
Z AP

Trong dé: - V: Dung tich tinh toan binh tang ap. (I)
- Q: Cong suat bom ting ap. Q=1 1/s=3,6 m3/h
- AP : Py chénh ap suit. AP =10 bar
- Pp: 4p suit cat. Tam tinh Pp= 1,5 bar
- Z: S0 1an déng cit trong 1 gio. Z= 10

v =275x 2y PP+l _5op 36 15+1
Z AP 10

— 200(1)

Chon hai binh tich 4p cho hé thong ting ap mdi binh c6 dung tich V =

100 (lit).
1.7. TINH TOAN THUY LUC DUONG ONG HE THONG CAP NUGC.

- H¢ thong cap nuwéc phan viing. Nwéc tir bé nwéec mai theo cac truc
dirng cap nuwéc C1.1, C1.2, C1.3. Cap téi cac khu vé sinh.

- Truc dieng cap nwéc C1.3.

Nudre tir bé mai qua hé thong ting ap, cap cho ting mai va tang 15

BANG 1.4: THIET BI SU DUNG NUOC TANG 15 VA TANG MAI

THIET Bl Xi BET | CHAU RUA | TIEU NAM vel
Tang 15
WC-Nam 2 2 4 1
WC-NU 3 3 0 1
Tang méi
WC-Nam 1 1 1 1
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WC-N{r 1 1 0
Tong thiét bj 7 7 5
S6 duong luong 0.5 0.33 0.17
Téng s6 duong luong 3,5 2,31 0,85
Téng duong luong 10,66

Luu lwgng nwée tinh toan trong mot giay cho C1.3 . (Muc 6.8-TCVN

4513:1988)

q=ax0.2xN =1.5x0.2,/10,66 =1 (I/)

Chon duwdng kinh 6ng Cnl. ®25, V=1.71,

- Nhanh cip nuéc cho ting ap mai
BANG 1.5: THIET BI SU DUNG NUGC TANG MAI

THIET B Xi BET | CHAURUA | TIEUNAM | Vél

Tang moi

WC-Nam 1 1 1 1
WC-N{ 1 1 0 1
Téng thiét bi 2 2 1 2
S6 duong luong 0.5 0.33 0.17 1
Téng s6 duong luong 1 0,66 0,17 2
Téng duong luong 3,83

Luu lwong nuwéc tinh toan trong mdt gidy cho ting ap mai. (Muc 6.8-
TCVN 4513:1988)

q=ax02x+/N =1.5x0.2,/383=0,576 (I/)

Chon dwong kinh 6ng ®25.

- Nhanh cip nuéc cho tang 15.
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BANG 1.6: THIET BI SU DUNG NUOC TANG MAI

THIET B Xi BET | CHAU RUA | TIEU NAM vél

Tang 15

WC-Nam 2 2 4 1
WC-N{r 3 3 0 1
Tong thiét bj 5 5 4 2
S6 duong luong 0.5 0.33 0.17 1
Téng s6 duong luong 2,5 1,65 0,68 2
Téng duong luong 6,83

Luu lwong nwéce tinh toan trong mdt gidy cho ting 9. (Muc 6.8-TCVN

4513:1988)
q=ax0.2x+/N =1.5x0.2,/383=0,840 (I/s)

Chon duwdng kinh 6ng ®25.

- Nhanh cfip cho khu v¢ sinh t?lng 1 dén tﬁng 14 twong ty. Chon duwong
kinh ong ®25

- Truc ding cap nwéc C1.2.

Nuére tir bé mai theo truc ding cip nwéc C1.2, cap cho cac tang 9 dén
tang 14.

BANG 1.7: THIET BI SU DUNG NUOC TANG 9 - TANG 14

THIET BI Xi BET | CHAU RUA | TIEU NAM Vel
Tang 9 dén tang 14
WC-Nam 12 12 24 6
WC-N 18 18 0 6
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Téng sO thiét bi 30 30 24 12
S6 duong luong 0,5 0,33 0,17 1
> SOduong luong 15 9,9 4,08 12
Téng duong luong 40,98

Luwu lwgng nwoéc tinh toan trong mét giay cho C1.2 . (Muc 6.8-TCVN

4513:1988)

Chon dwong kinh 6ng C1.2. ®65, V=1.61,

-Truc dirng cap nuwéc C1.1.

q=ax0.2x+/N =1.5x0.2,/40,98 =192 (I/s)

Nuére tir bé mai theo truc ding cip nuwéc C1.1, cap cho cac tang 1 dén

ting 8.
BANG 1.8: THIET BI SU DUNG NUGC TANG 1 — TANG 8
THIET BI X Xl (,:HAU TR vél
BET RUA NAM

Tang ham 0 0 0 0
Tang 1

WC-Nam 01 2 2 4 1
WC-N01 3 3 0 1
WC-Nam 02 1 1 2 1
WC-N02 2 1 0 1
Tang 2

WC-Nam 2 2 3 0
WC-N@ 5 2 0 2
WC (P.hop) 1 1 0 0
WC (P.PTGD 1 1 0 0
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WC (P.TGD) 1 1 0 0
Tang 3

WC (P.hop vira) 1 1 0 1
WC (P.t6 chicCB+LD) 1 1 0 1
Tang 4

WC-Nam 2 2 1
WC-N@ 3 3 1
Tang 5

WC-Nam 2 2 4 1
WC-N{» 3 3 0 1
Tang 6

WC-Nam 2 2 4 1
WC-N@ 3 3 0 1
Tang 7

WC-Nam 2 2 4 1
WC-N@ 3 3 0 1
Tang 8

WC-Nam 2 2 4 1
WC-N@ 3 3 0 1
Téng s thiét bi 45 41 29 18
S6 duong luong 0,5 0,33 0,17 1
> SOduong luong 22,5 13,53 4,93 18
Téng duong luong 58,96

Luwu lwgng nwoéc tinh toan trong mét giay cho C1.1. (Muc 6.8-TCVN

4513:1988)




q=ax02x+/N =1.5x0.2,/5869 = 2,3 (I/s)
Chon dudng kinh 6ng C1.2.01. ®65
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CHUONG 2

HE THONG THOAT NUOC

2.1. THOAT NUGC THAI SINH HOAT

- Nuére thai xam tir cac thiét bi vé sinh (lavabo) va rira san dwgc gom
theo cac 6ng nhanh téi 6ng ding Xudng dd vao cac hd ga rdi thoat vao hé
thong thoat nwéc ngoai nha.

- Nwéc thai den tir cac thiét bj vé sinh (xi, tiéu) theo cac dng gom to6i
truc dirng di xudng do6 vao khu xir Iy nwére thai, tir bé xir Iy nwée thoat vao
hé ga roi thoat ra hé thong thoat nwéc ngoai nha.

So d6 nguyén 1y hé thong thoat nwéc thai.

Nudc thai xdm >
o HOga Thoot nude
thoot nudc ngoai nha

Nudc thai den Bé xtrly

Hinh 2.1 So d6 nguyén 1y hé thong thoat nudc thai.
2.2. TINH TOAN HE THONG THOAT NUGC THAI SINH HOAT
Luu lwong nwéc thai ngay dém bang lwu lwgng nuée cip ngay dém
TCVN 4478-1987.

QTng/d = QCngay/d (mg/ngz‘ly dém)‘

Qo= 2QI =6 (m%gaydem)
2.3. TINH TOAN THUY LUC PUONG ONG HE THONG THOAT NUGC.
- Luu luwgng tinh toan (I/s) dwgc
tinh theo cong thirc. (Muc 6.1- TCVN 4474:1987)
q=0, +0dy
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Trong do:
-q. Luu lwgng tinh toan cua nwdc thai.
-Q. Luru lwrgng tinh toan cip nwéc trong nha.
-Qgc. Luu lwgng nwéde thai cia dung cu vé sinh ¢6 luu luwgng
16m nhit.
BANG 2.1: LUU LUQONG NUOC THAI CUA THIET BI

Loai dung cu vé sinh Luu luong nudc thai
CHAU XI Cé BeNH XA 1.6
TIEU XATUBONG 0.3
CHAU RUA MAT 0.007
VéI RUA 0.007

- Luu lwong nuée thai theo truc dimg ting c6 phong WC dién hinh
BANG 2.2: LUU LUQONG NUOC THAI CUA PHONG WC DIEN

HINH
TaN THIET Bl Xi BET | CHAURWA | TIEUNAM | Vel
SOLUNG 5 5 4 2
SOBLUNG 0.5 0.33 0.17 1
> BLUNG 2,5 1,65 0,68 2

+ Luu lwong nuwdc thai xam.
q, =ax0.2x/N =1,5x0.2,/4,33 =0,63(l/s)
=q=0q, +0y =0,63+0,3=0,69(l/s)
Chon dudng kinh 6ng dirng thoat nwéc thai xam Tr.D76
+ Luu lwgng nuwdce thai den.

q, =ax0.2x+/N =15x0.2,/2,5 =0,47 (I/s)
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=0=0, +04 =0.47+1.6=2.07(1/5s)

Chon dwong kinh 6ng dimg thoat nuéc thai den Tx.®110

2.4. TINH TOAN BE TU HOAL

- Bé tur hoai ¢6 chirc ning xir Iy nuwéce thai tir xi va tiéu truée khi xa ra
hé théng thoat nwéc thanh phd.
Dung tich bé tw hoai dwoc tinh theo cong thirc:

W=W,+W,

Trong dé6:  W,-thé tich phan chira nuéc ciia bé (1-2 luu lwong nuéce
thai ngay dém)

(Chi ¢6 nuée thai den dwoe xir Iy qua bé tw hoai. Tam tinh 60% lwong
nuwdc sinh hoat 1a nwéc thai den)

60x105
100

W,-thé tich ciin ciia bé (Pwoc tinh theo cong thirc)

~ NxTxaxbxcx(100—-w,)
‘ (100—w,)x1000

Wn = 60%chﬁi/ngd = = 63(m3/ngd)

Trong d6:  + N: s0 nguoi sir dung bé
+T: Thoi gian cin luu lai trong bé (180 ngay)
+a,b,c: Cac hé sb
+W1,W2: 1a @ am ciin truée khi vao bé va khi da Ién

men

~ NxTxaxbxcx(100-w;) 500x180x1.2x0.7x0.8x(100-5)
° (100—w,)x100 (100—10)x1000
Tong dung tich bé tw hoai

"W =W, + W, = 63 + 30.24 = 93.24 (m°)

=30.24(m%)

-Pugc xiy 1am 3 bé:

- 2 bé c6 dung tich: W = 15 (m3)
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-1bé c6 dung tich: W = 80 (m3)
2.5. TINH TOAN HE THONG THOAT NUGC MUA.

kxFxqg
=—>=(/s
Q 10000( )

Trong d6: Q: Luu lwgng nwéc mua (I/s)
F: Dién tich thu nuéc (m?)

F=F, +0.3F,,, =1786+0=1786(m?)

uong
gs: Cwong do mua (HAi phong 450.4 1/s.ha)
K: hé s (k=2)

kxFxgs 2x1786x4504

= = =160.88(1/
Q 10000 10000 (17s)
BANG 2.3: LUU LUONG NUGC MUA TiINH CHO 1 PHEU
THU SAN

Luu luong nudc mua ténh toon

cho mét phéu & mét 6ng ding khung quo

Pudhg kénh phéu thu hodc 6ng ding 80 100 150 200
luu luong nude ténh todn cho mdt phéu 5 12 35 X
thu
luu luong nuodc ténh toon cho mot 6ng 10 20 50 80
ding
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BANG 2.4: TINH SO LUGNG ONG THOAT NUOC MUA

S6 luong ong ding thu nudc mua

Q _ 16088 _
Qod - 20

N,y > 8

Trong du Nyq- SO luong 6ng ding

Q - luu luong ténh toon nudc mua tron moi

Q,q - Iuu luohg ténh todn 1 Ong dlng

chon 8 éng ding D110 thodt nudc moi

- Nwéc mua mai duwgee gom theo cac seno tgi cac truc durng thoat nudée
®110.

- C4c truc ding tir mai xudng do true tiép vao hé thong thoat nwéc
ngoai nha.

2.6. GIAI PHAP KY THUAT CHO HE THONG CAP THOAT NUGC.

- Toan bd hé thong dwong dng cAp nuéc néng lanh tir két nwée mai téi
cac thiét bi vé sinh dung 6ng PP-R.

- Cac duwong Ong hut va dng diy ciia may bom dung 6ng GI.

- Méi noi 6ng GI c6 dwong kinh > ®50 ndi mit bich hodc han. Puong
kinh < ®50 dung moi ndi ren.

- Méi noi 6ng PP-R theo k¥ thuat ndi 6ng ciia nha cung cip.

- Toan b hé thong dng cap nudc cho cic ting dwoce cd dinh véi két cau
nha bing neo treo, khung (gia) d& hay gia ké (trong hop ki thuat).

- Tét ca dwdng ong thoat nwée dwoe dung 6ng UPVC — class3.

- Toan b hé thong dng thoat cho cac ting dwoe ¢ dinh véi két cau
nha bing neo treo, khung (gi4) dé hay gia ké (trong hop ky thuit). Cac
tuyén dng nhanh dwoc dit véi do doc dam bao theo hwéng thoat nuée vé

ong ding.
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PHAN III
LAP HO SO DU THAU
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CHUONG 1
HO SO NANG LUC

1.1. THU NGO LOI. (Phu luc 40)
1.2. TAM NHIN - SU MANG - HE THONG MUC TIEU — CHIEN
LUQC. (Phu luc 41)
1.3. HO SO PHAP LY. (Phu luc 42)
1.4. NGANH NGHE HOAT PONG. (Phu luc 43)
1.5. HO SO NANG LUC. (Phu luc 44)

1.5.1. CO CAU TO CHUC.

1.5.2. DANH SACH CAN BO.

1.5.3. HO SO NHAN LUC.
1.6. HO SO TRANG THIET BI. (Phu luc 45)
1.7. HO SO KINH NGHIEM. (Phu luc 46)

CHUONG 2
LAP DU TOAN

2.1. BIA DU TOAN. (Phu luc 47)
2.2. THUYET MINH LAP DU TOAN. (Phu luc 48)
2.3. BANG TONG HOP KINH PHi
BANG 2.1: TONG HQP KINH PHi HE THONG PIEN — CAP

THOAT NUOC
DVT:
dong
ST | KHOAN MUC CHI ; < ‘ KY
T U CACH TINH GIA TRI HIEU
CHI PHI THEO PON
GIA

/8




3.547.373.88

Chi phi vat liéu 5 A
Chénh léch vat liéu CLVL
Chi phi nhan cong 377.099.540 B
Chénh Iéch nhan cong CLNC
Chi phi may xay dung 60.063.628 C
Chénh 1éch may xay CLM
dung ,
| | CHI PHI TRUC TIEP
1 | Chi phi vat liéu A*1 3'547'373'82 VL
2 | Chi phi nhén cong B*1 377.099.540 NC
3 | Chi phi may thi cong C*1 60.063.628 M
, *
4 | Chi phi truc tiép khac (VLJ’N(;:M) 25| 99613426| TT
Chi phi truc tiép VL+NC+M+TT 4'084'150'4; T
Il | CHI PHI CHUNG T*6,5% 265.469.781
THU NHAP CHIU . E o
U | THUE TINH TRUGC (T+C) * 5,5% 239.229.114 TL
Chl’{phl xay dung trudéc T+C+TL 4.588.849.37 G
thué 3
THUE GIA TRI GIA L GTGT-XD
IV | FANG G*T 458.884.937 | GTGT
Chi phi xay dung sau 5.047.734.31
thud G +GTGT 1| Gxo
CHI PHI XAY DUNG
NHA TAM TAI HIEN | . . . . GTGT-
V |TRUONG PE G VA | OV X(D1)+T 50.477.343 | Gyonr
PIEU HANH THI
CONG
TONG CONG Guo + Gronr 5.098.211.62
LAM TRON 5.098.212.08

2.4. BANG DU TOAN. (Phu luc 49)

79




KET LUAN

Sau 3 thang thuc hién dé tai t6t ngiép nay, dugc su gitip d& tan tinh cta thay
giao Thac si Nguyén Poan Phong ciing cac thay ¢ gido trong bd mon Pién Tu
DPong Cong Nghiép dén nay em da hoan thanh dé tai: “Thiét ké hé dién — nwéc
cho tru sé lam viéc 16 tang ciia cong ty Pam Bdo An Toan Hang Hai. Lap hé
so dw thaw”.

Qua qua trinh thyc hién dd 4n, cho théy viéc thiét ké hé théng dién nudc
chinh xac 1a diéu hét stc can thiét dé cong trinh dat dugc do an toan khi sir dung,
tiét kiém chi phi, d& dang nang cAp va mo rong thi can phai tinh toan chinh xéac
cac thiét bi ding trong cong trinh.

Trong d6 4n da giai quyét dugc cac van dé sau :

- Tinh toan phu tai cta toa nha

- Lya chon cac thiét bi bao vé

- Lya chon day cép di¢n

- Tinh toan hé théng cap nudc

- Tinh toan hé thong thoat nudc

- Lap hé so du toan dién — nuéc

Do han ché vé kién thirc, trinh d6, kinh nghiém nén trong qua trinh lam dé
tai em khong tranh khoi nhiing thiéu sét. Em rat mong nhan duoc sy dong gop v
kién chi bao va thong cam ciia thdy c6 gido dé ban d6 an duoc hoan thién hon.

Em xin chan thanh cam on !
Sinh vién

Nguyén Thanh Hiéu

80



TAI LIEU THAM KHAO

. Ngé Hong Quang — Van Van Tam (2006). Thiét ké cap dién.. NXB
Khoa hoc va k¥y thuat.

. Ngé Hong Quang(2006). So tay lwa chon va tra ciru thiét bi dién
tir 0,4 — 500 kV. NXB Khoa hoc va k¥ thuat.

. Nguyén Céng Hién — Nguyén Mach Hoach(1994) . Hé thong cung
cap dién ciia xi nghiép dé thi va nha cao ting. NXB Khoa hoc va
k¥ thuat.

. Quy chuin hé thong cip thoat nuéc trong nha va cong trinh..

NXB Xay Dung.

. Gi4o trinh cap thoat nwée. NXB Xay Dung.

81



PHU LUC

Phu luc 1:

Mt bang cap dién ting

Phu luc 26: Mit bing cap thoat nuéc

ham ting 5
Phy Iyc 2: M3t bang cap dién ting 1 Phu luc 27: Mit bing cip thoat nuéc
ting 6
Phy Iyc 3: Mat bang cap dién tang 2 Phu luc 28: Mit bing cip thoat nuéc
tang 7
Phy Iyc 4: Mat bang cap dié¢n tang 3 Phu luc 29: Mit bing cip thoat nuéc
ting 8
Phy Iyc 5: M3t bang cap dién tang 4 Phu luc 30: Mit bing cip thoat nuéc
ting 9 — ting 14
Phy lyc 6: Mat bang cap dién tiang S Phu luc 31: Mit bing cip thoat nuéc
tang 15
Phy Iyc 7: Mat bang cap dién tang 6 Phu luc 32: Mit bing cip thoat nuéc
tAng mai
Phy Iyc 8: Mat bang cap di¢n tang 7 Phu luc 33: Mit bang cap thoat nuéc
mai
Phu luc 9: Mit bang cp dién ting 8

Phu luc 34: So' dd truc cap nuéc
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Phu luc 10:

Mt bing cap dién tang

9 dén tang 14

Phu luc 35: So' d6 truc thoat nuoc

Phu luc 11:

15

Mt bang cap dién tang

Phu luc 36: Chi tiét WC 01-02

Phu luc 12:

mai

Mt bing cip dién tang

Phu luc 37: Chi tiét WC 01

Phu luc 13:

M:it biang chong sét

Phu luc 38: Chi tiét WC tang 1-2

Phu luc 14:

So d0 nguyén ly cap dién

Phu luc 39: Chi tiét bé tu hoai — h
ga

Phu luc 15:

So d0 nguyén ly cap dién

Phu luc 16:

So d0 nguyén ly cap dién

Phu luc 17:

So d0 nguyén ly cap dién

Phu luc 18:

So 6 nguyén ly cap dién

Phu luc 19:

Chi tiét lip dit
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Phu luc 20:

Ki hiéu thiét bi dién

Phu luc 21:

ting ham

Mt bing cip thoat nuéc

Phu luc 22:

ting 1

Mt bang cap thoat nuéc

Phu luc 23:

tang 2

Mt bang cap thoat nuéc

Phu luc 24:

ting 3

Mt bang cap thoat nudc

Phu luc 25:

tang 4

Mt bang cap thoat nudc
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