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LOT NOI PAU

Ngay nay, voi sy phat trién manh m& cia cic nganh kinh té trong nudc.
Pic biét nude ta dang trong thoi ky cong nghiép hoa, hién dai héa dat nude va
ngay cang c6 nhiéu khu cong nghiép, khu ché xuét, toa nha van phong... dugc
xay dung. Ddng thdi d6 nang cao mirc séng, tién nghi sinh hoat ctia nguoi dan
thi viéc xay dung céc khu toa nha méi dé phuc vu nhu cau lam viéc va cude
song 1a hét sirc can thiét. Vi vay viéc thiét ké hé thong cung cip dién cho cac
khu toa nha 1a mét van dé dang duoc nganh dién quan tam ding mirc, bdi vi mdi
dé tai thiét k&, mdi ndi dung tinh ton déu vach ra cho ching ta nhitng phuong
an, nhitng han ché va nhiing diém manh cua timg cong trinh. Trong d6 noi bat
1én hai chi tiéu co ban 13 chi tiéu kinh té va chi tiéu k¥ thuat.

Dudi su huéng din cia thdy Nguyén Poan Phong, em dugc nhan dé tai
“Thiét ké hé théng cung cdp dién cho tda 14 ting khu hanh chinh Thuy
Nguyén”.

Pé qué trinh thiét ké tinh todn va trinh bay trinh tu chat ché vé ndi dung ta
chia ra cac chuong nhu sau:

Chuong |: Gii Thiéu Téng Quan Toa 14 Tang Khu Hanh Chinh Thity Nguyén
Chuong Il: Xac dinh phu tai tinh toan cho toan khu nha.

Chuong I11: Chon phwong &n cung cap dién, tram bién 4p cho tda nha.

Chuong IV: Thiét Ké Chdng Sét Cho Toa 14 Tang Khu Hanh Chinh Thuy
Nguyén

Chuong V: Thiét Ké Néi Pat Bao Vé Céac Thiét Bi Cho Toa 14 Tang Khu Hanh
Chinh Thuy Nguyén

Thoi gian hoan thanh dé tai tot nghiép co gidi han va c6 nhiéu tai liéu,
thong tin chua duoc tiép can day du, do d6 c6 thé c6 nhiéu sai sot. Em rat mong
c6 duoc su gop ¥ danh gia, phé binh va chi day tir cac thay co dé d6 4n nay duogc
hoan thién hon.

Cudi cing em xin chan thanh cam on céac thiy co gido trong khoa dién, dic
biét thly Nguyén Poan Phong di hudng dan, chi bao nhiét tinh gilp d& em hoan
thanh tot d6 an tot nghiép nay.

Em xin chan thanh cam on!



CHUONG I: GIOI THIEU TONG QUAN TOA 14 TANG KHU HANH
CHINH THUY NGUYEN

1.1 Giéi thiéu chung

Vé6i muc tiéu xay dung khu trung tm hanh chinh — chinh tri thanh phd Hai
Phong tré thanh dai d6 thi nang dong, thinh vuong bac nhét khu vuc phia Bic,
day dugc coi la mét du an 16n, co két cau giao thong, cép thoat nudc, nang
luong, chiéu sang do thi, thong tin lién lac, moi truong déng bo va hi¢n dai, gitp
thanh phé md& rong khong gian do thi, gidm tai cho khu vuc do thi ci hi¢n nay.

Du 4n trién khai xay dung v&i hé théng ha tﬁng ky thuat déng b0 va hé
thong giao thong tai Khu d6 thi Bic song Cadm- Thiy Nguyén c6 quy md gom:
14 khéi nha, duoc thiét ké d6i xtmg theo truc Bic - Nam va Pong - Tay

Dja diém: X3 Tan Duong, Thiy Nguyén, Hai Phong, Viét Nam

Téng dién tich xdy dung khoang hon 29.000 m?

Dién tich san xay dung khoang 89.500 m?
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CHUONG II: XAC PINH PHU TAI TINH TOAN CHO TOA NHA 14
TANG KHU HANH CHINH THUY NGUYEN

2.1 Gi6i Thiéu Cac Phwong Phap Tinh Phu Tai Tinh Toan

Hién nay c6 nhiéu phuong phap dé tinh phu tai tinh toan. Nhitng phuong
phap don gian, tinh toan thuan tién, thuong két qua khong that chinh xac. Nguoc
lai, néu d6 chinh xac dugc nang cao thi phuong phap phtrc tap. Vi vy tuy theo
giai doan thiét ké, yéu cau cu thé ma chon phuong phap tinh cho thich hop. Sau
day 1a mot s6 phuong phap thuong dung nhat:

2.1.1 Xac dinh phu tii tinh toan theo cong suat diit va hé s6 nhu ciu

Cong thuec tinh:
P = knC-Z?::]_ Py
Qtt = pe.tan @
2 2 p
Ste = |Pit” + Qu” = Co;t(p

Mot cach gan ding c6 thé 1dy Pg= Py,
Do d6: Pu= Kne. 2 im1 Pami
Trong do:
Pdi ,Pami —cONng suat dat va cong suat dinh mtrc cua thiét bi thir 1, kw
Pit , Qu, St —cong suat tac dung, phan khang va toan phﬁn tinh toan cua
nhom thiét bi,kw, kvar, kva
N — s6 thiét bj trong nhom.
Néu hé so cos ctia cac thiét bi trong nhém khong gidng nhau thi phai tinh hé
s6 cong suit trung binh theo cong thirc sau:

P,cos@ + P,cos@, + --- + P,cosy,
P1+P2 +"'+Pn

Hé s6 nhu cau ctia cac may khac nhau thudng cho trong céc so tay.

Phuong phap tinh phu tai tinh todn theo hé sé nhu cau c¢6 wu diém 1a don
gian, thuan tién,vi thé n6 1a mot trong nhitng phuong phap duoc st dung rong
rii. Nhuoc diém cta phuong phéap nay 1a kém chinh xac. Béi vi hé sé nhu cau

Knc tra dugc trong ) tay la mot s6 liéu ¢d dinh cho trude khong phu thudc vao



ché d6 van hanh va sb thiét bi trong nhom may. Ma hé s6 Kne=Ksg.Kmax 6 nghia
12 hé s6 nhu cau phu thudc vao nhiing yéu td ké trén. Vi vay, néu ché d6 van
hanh va sd thiét bi nhom thay d6i nhiéu thi két qua s& khong chinh xac.

2.1.2 Xac dinh phu taii tinh todn theo suit phu tai trén mét don vi dién tich
san xuat

Cong thuc:

Pi= po.f

Trong do:

Po- Sudt phu tai trén 1m? dién tich san xuét, kw/m?;

f- Dién tich san xuat m? (dién tich ding dé dat may san xuat).

Gi4 tri po O thé tra duoc trong ) tay. Gia tri po cua tung loai ho tiéu thu
do kinh nghiém véan hanh thong ké lai ma cé.

Phuong phap nay chi cho két qua gn dung, nén no thudng dugc ding
trong thiét ké so bd hay dé tinh phu tai cac phan xudng c6 mat d6 may moc san
xuat phan bd tuong dbi déu, nhu phan xudng gia cong co khi, dét, san xuat 6to,
vong bi....

2.1.3 Xdac dinh phu tii tinh toan theo suat tiéu hao dién ning cho mot don vi
san pham

Cong thtrc tinh:

Trong do:

M- Sb don vi san pham dugc san xuét ra trong 1 ndm (san luong);

Wo- Suét tiéu hao dién nang cho mdt don vi san phém, kwh/don vi sp;

Tmax- Thoi gian sir dung cong suat 16n nhét tinh theo gio.

Phuong phéap nay thuong dugc ding dé tinh toan cho cac thiét bi dién c6
d6 thi phu tai it bién doi nhu: quat gi6, bom nudc, may khi nén...Khi dé phuy tai

tinh toan gan bang phu tai trung binh va két qua twong ddi trung binh.



2.1.4 Xac dinh phu téi tinh todn theo hé s6 cwe dai kmax va cong suét trung
binh pw (con goi 1a phwong phap sé thiét bi hiéu qua nng)

Khi khong c6 cac s lidu can thiét dé ap dung cac phuong phap tuong ddi
don gian da néu trén, hodc khi can nang cao trinh d chinh xac cia phu tai tinh
toan thi nén dung phuong phap tinh theo hé sé cuc dai.

Cong thtre tinh:

Pit = Kmax-Ksd-Pdm

Trong do:

Pam- COng suat dinh mirc (w)

Kmax, Ksg- Hé s6 cuc dai va hé so sir dung

Hé s6 sir dung kg cia cdc nhom may co thé tra trong so tay.

Phuong phép nay cho két qua twong d6i chinh xac vi khi xac dinh s6 thiét
b1 hiéu qua npq ching ta da xét té1 mot loat cac yéu td quan trong nhu anh hudéng
cua sb luong thiét bi trong nhom, sb thiét bi co cong suét 16n nhat cling nhu su
khac nhau vé ché d6 1am viéc cua chung.

Khi tinh phu tai theo phwong phap ndy, trong mdt sé truong hop cu thé
dung céc phuong phap gin dung nhu sau:

+ Truong hop n < 3 va npq <4, phu tai tinh theo cong thtrc:

Pu= X121 Pami

Déi v6i thiét bj 1am viéc & ché do ngan han lap lai thi:

6 S dm@
t = 0875
+ Trudong hop n > 3 va nng < 4, phu tai tinh theo cong thirc:

Py = Z?=1 kptipdmi

Trong do:

Kpi- HE s6 phu tai cua timg may

Néu khong c6 s6 liéu chinh x4c, c6 thé tinh gan ding nhu:

Kpt= 0,9 doi véi thiét bi lam viéc & ché do dai han

Kot= 0,75 d6i voi thiét bi lam viéc & ché do ngan han lap lai

+ Nng > 300 Va kg < 0,5 thi hé s6 cuc dai kmax duroc 1ay ting voi npg = 300.



Con khi npg > 300 va ksg > 0,5 thi: Py=1,05.Ksg.Pam

+ D6i voi cac thiét bi co d6 thi phu tai bang phing (cac mdy bom, quat
nén khi,...) phu tai tinh toan c6 thé 1y bang phu tai trung binh:

Ptt = Ptn = ksd.pdm

+ Néu trong mang c6 cac thiét bi mot pha thi phai ¢6 gang phan phdi déu
cac thiét bi d6 1én ba pha cia mang.

- Tuy theo yéu cau tinh toan va nhitng thong tin c6 thé c¢6 dugc vé phu tai,
nguoi thiét ké c6 thé lya chon cic phuong phap thich hop dé xac dinh
PTTT.

- Trong d6 4n nay sir dung phuong phéap xac dinh phu tai tinh toan theo suat
phu tai trén mot don vi dién tich san xuét theo TCVN 9206-2012.

2.2 Tinh toan phu tii khong wu tién

* Thong ké phu tai toa 14 tang
- Tang 1: Bao gom Sanh chinh, phong lam viéc, phong k¥ thuat, nha v¢

sinh.

- Tang 2: Bao gdm Phong lam viéc, phong may chu, phong bép, nha vé
sinh

- Tang 3: Bao gdm Phong lam viéc, phong k¥ thuat, phong nudc, nha vé
sinh

- Tang 4: Bao gdm Phong lam viéc, phong k¥ thuit, phong nudc, nha vé
sinh

- Tang 5: Bao gdm Phong lam viéc, phong k¥ thuét, phong nudc, nha vé
sinh

- Tang 6: Bao gdm Phong lam viéc, phong ky thuat, phong nudc, nha vé
sinh

- Tang 7: Bao gdm Phong lam viéc, phong ky thuat, phong nudc, nha vé
sinh

- Tang 8: Bao gdm Phong lam viéc, phong k¥ thuit, phong nudc, nha vé

sinh



Tang 9: Bao gdm Phong lam viéc, phong ki thuat, phong nudc, nha vé

sinh

Tﬁng 10: Bao gém Phong lam viéc, phong ky thudt, phong nudc, nha vé

sinh

Tang 11: Bao gém Phong 1am viéc, phong k¥ thuat, phong nudc, nha vé

sinh

Tang 12: Bao gém Phong lam viéc, phong k¥ thuat, phong nudc, nha vé

sinh

Tang 13: Bao gom Phong lam viéc, phong k¥ thuat, phong nudc, nha vé

sinh
Tang 14: Phong k¥ thuat
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Hinh 2.1: Ban vé mit bang tang 1
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Hinh 2.2: Ban vé miit bang ting 2




2.2.1 Phu tai chiéu sang

O phan nay ta thiét ké chiéu sang cho toa nha theo mat do chiéu sang. Mat

d6 cong suit chiéu sang ta c6 thé tra bang 6.1 trang 15 trong “Quy chuan xdy

dung Viét Nam QCXDVN 09: 2005.

Yéu cau Kién nghi
M&t db B3 roi (Lux) 2 A
I’;PE-'I: ':'3"%9 Chiéu sang | =
II'I 3 - o n ELJ t Chung Vé = — E
céng Khidng gian chife nang chigu chiu s4ng 3 - -~ |2 “E.{
trinh Séng Chl:r': nﬁng -g Ly g a Q-
{LPD} o 4
(W/m2) 5 3
Pién | Hanh lang 5-7 110
hinh  's3nh 10-13 175
f:;: Sifa soan thic 3n 13 400
loai Kho chira, ¢é hoat dong 8 200
cbng . . .
trinh Kho chira, khéng cé hoat dong 3 B85
Chung | Cac can hd/khéng gian cong g 300
cu | chng
. | Sanh chung 8-10 150
ﬁg:;‘ Sanh, khu vuc viét 12-14 300
Ban tiép théng bao khach hang 16 500
Phong tam 14 150 100 200
Phéng khach/nga, SH chung 13 75 50 100
Phéng khach/ngl, doc sach 16 300 200 | 500
Khich Eéannllggg; thang méay va g 150 100 | 200
san )
: Phbng tiéc va trién |3m 16 500 300 750
Sanh, Ban tiép tan, Boc sach 9-13 300 200 | 500
Sanh, Chigu sang chung S-10 150 100 200
ﬂld Thir vién doc 14 300 100 200 500 19
vién
K& toan 12 300 100 200 500 19
vin | Khu vue Nghe nhin 12 300 100 200 500 19
phéng | Khu vue hi thao 13 300 100 | 200 | 500 | 16
Van phéng chung va riéng 12 300 100 200 | 500 | 19
‘i::;: Khu vue in Off-set va sao chép 13 300 100 | 200 | 500 | 19
Phong an nhanh/ Cafe 15 75 50 100
Nha u
hang Khu vuc An 14 75 50 100
Bar/ hanh lang, phong ddi 12 75 50 100




Kiéu truyén théng, co quiy thu

tan 15 300 100 | 200 | 500 | 19
' Kiéu truyen théng, cd tudng 15 300 100 | 200 | 500 | 19
Cita | ngan
"::3' Ty phuc vy 14 300 100 | 200 | 500 | 19
banlé | _ ,
Siéu thi 17 500 175 | 300 | 750 | 22
Sanh ddi ldn/dich vu nhigu
tang 8 150
Benh | panh x4 12 300 200 | 500
xd
Trudn Tieu hoc 13 300 200 | 500
9hOC | 5 atng, day nghd, dai hoc 13 300 200 | 500
Ton | Dén/Nha thd/Miéu chia/Gido
gido | dudng 14 150-300
Khu tu van, khéng gian chung 12 300 200 | 500
Khu tu van, tham kham 12 500 300 | 750
Hanh lang, khdng gian chung 8 150 100 | 200
Hanh lang cua cac khoa phong 9 300 150/ | 300/
5 10
Bénh | Phong thi nghiém, khéng gian
vién | chung 15 300 200 | 500
Phong thi nghiém, tham kham 20 500 300 | 750
Khu y ta 12 300 200 | 500
Quan ly khoa giuting bénh,
shang doc 14 150 100 | 200
Phiu thuét, khéng gian chung 17 300 200 | 500

10




Ta tinh todn chi€u sang cho cac tang cua toa nha theo mat d§ cong suat chiéu sang

cho trong bang trén nhu sau:

- Phong lam viéc 1: Dién tich: 35m?; Po=14W/m?
Cong suét chiéu sang cho khu vuc: Pesg=Po.35=14.35=490(W)
Chon loai den LED PANEL LEDPNO1 45; Cong suat dén 45W
S6 lugng dén can thiét cho khu vire: N=P¢s gx/Pgen =490/45=10.89
Ta chon N=11 b

- Phong lam viéc 2: Dién tich: 45m?; Po=14W/m?
Cong suat chiéu sang cho khu vurc: Pes gx=Po.35=14.35=630(W)
Chon loai déen LED PANEL LEDPNOL1 45; Cong suat dén 45W
S6 lwong dén can thiét cho khu vure: N=Pcs 4x/Pgen =630/45=14
Ta chon N=14 bd

- Vé sinh: Dién tich: 42m?; Po=8W/m?
Cong suat chiéu sang cho khu vuc: Pesax=P0.42=42.8=336(W)
Chon loai dén LED LNO09 225/18 ; Cong suat dén 18W
S6 luong dén can thiét cho khu vure: N=Pcs 4x/Paen =336/18=18.67
Ta chon N=19 bo
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Tinh toan tuong ta nhu trén ta dugc:

\ . s§ | Dién ,| Héso | cong . Cong | g hs | Cong
Tang Vi tri lrong tICL’] W/m str ksuat Loai dén suat den don | suit ch p
(m9) dung | can (W) W)
Phong lam viéc 1 3 35 14 1 490 LEDPNO1 45 45 11 495
Phong lam viéc 2 1 45 14 1 630 LEDPNO1 45 45 14 630
Phong lam viéc 3 1 40 14 1 560 LEDPNO1 45 45 12 540
Phong lam viéc 4 1 23 14 1 322 LEDPNO1 45 45 7 315
Phong lam viéc 5 1 30 14 1 420 LEDPNO1 45 45 9 405
Phong lam viéc 6 1 100 14 1 1400 LEDPNO1 72 72 20 1440
Tang 1 Sanh trudc 1 215 10 1 2150 FS40/36%x4 144 15 2160
Sanh sau 1 280 10 1 2800 FS40/36x4 144 19 2736
Hanh lang 1 290 5 1 1450 LNO09 300/30 30 48 1440
Thang bo 3 18 8 1 144 M46 50 3 150
V¢ sinh 2 42 8 1 336 LNO09 225/18 18 19 342
Phong ki thuét 1 40 8 1 320 M18 1200/36 36 9 324
Tong | 10977
Phong lam viéc 1 1 170 14 1 2380 LEDPNO1 72 72 33 2376
Tang 2 | Phonglam viéc 2 2 115 14 1 1610 LEDPNO1 72 72 22 1584
Phong lam viéc 3 1 35 14 1 490 LEDPNO1 45 45 11 495
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X L s§ | Dién ) Hgso | Cong .o CoNg | o5 o cong
Tang Vi tri lrong tIC? W/m str ksuat Loai dén suat dén den | suit e ip
(m°) dung | can (W) (W)
Phong bép 1 11 10 1 110 M46 50 2 100
Phong may chu 1 28 8 1 224 LNO9 300/30 30 7 210
Hanh lang 1 228 5 1 1140 LNO09 300/30 30 38 1140
Thang bo 3 18 8 1 144 M46 50 3 150
V¢ sinh 2 42 8 1 336 LNQ9 225/18 18 19 342
Tong 6397
Phong lam viéc 1 1 240 14 1 3360 FS40/36x3 108 31 3348
Phong lam viéc 2 2 55 14 1 770 LEDPNO1 45 45 17 765
Phong lam vi¢e 3 4 45 14 1 630 LEDPNO1 45 45 14 630
Phong lam viéc 4 1 305 14 1 4270 FS40/36%3 108 40 4320
Phong lam viéc 5 1 95 14 1 1330 LEDPNO1 72 72 19 1368
Tang 3 Phong nudc 1 18 8 1 144 M18 1200/36 36 4 144
Hanh lang 1 255 5 1 1275 LNO09 300/30 30 43 1290
Thang bd 3 18 8 1 144 M46 50 3 150
V¢ sinh 2 42 8 1 336 LNQ9 225/18 18 19 342
Phong ki thuat 1 20 8 1 160 M18 1200/36 36 5 180
Tong | 12537
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X L s§ | Dién ) Hgso | Cong .o CoNg | o5 o cong
Tang Vi tri lrong tIC? W/m str ksuat Loai dén suat dén den | suit e ip
(m°) dung | can (W) (W)
Phong lam viee 1 | 1 170 | 14 1 2380 FS40/36x3 108 22 2376
Phong lam viéc 2 | 4 42 14 1 588 | LEDPNO1 45 45 13 585
Phong lam viéc 3 | 2 64 14 1 896 | LEDPNOL 45 45 20 900
Phong lam viec 4 | 1 305 | 14 1 4270 FS40/36%3 108 40 4320
‘ Phong lam viéc 5 | 1 74 14 1 1036 | LEDPNOL1 72 72 15 1080
Tang4 [ b ong nuée 1 18 8 1 144 | M18120036 | 36 4 144
Hanh lang 1 280 5 1 1400 | LNO9 300/30 30 47 1410
Thang bd 3 18 8 1 144 M46 50 3 150
Vé sinh 2 42 8 1 336 | LNO09 225/18 18 19 342
Phong ki thuét 1 20 8 1 160 | M18 1200/36 36 5 180
Tong | 11487
Phong lam viee 1 | 1 284 | 14 1 3976 FS40/36x3 108 37 3996
Phong lam viéc2 | 4 45 14 1 630 | LEDPNOL 45 45 14 630
Ting5 | Phonglamvige3 | 2 23 14 1 322 | LEDPNO1 45 45 7 315
Phong lam viec 4 | 1 305 | 14 1 4270 FS40/36X3 108 40 4320
Phong lam viéc 5 | 1 35 14 1 490 | LEDPNO1 72 72 504
Phong nude 1 18 8 1 144 | M181200/36 36 4 144
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Tang Vi tri h:::lg ];:)I'lc(;kll1 W/m? H:u’s ’ Acs:lcl)gtg Loai den su%(t)r(]igén Sgéll)lé sé?r;%p
‘ (m?) dung | can (W) (W)
Hanh lang 1 225 5 1 1125 | LNO9 300/30 30 38 1140
Thang bd 3 18 8 1 144 M46 50 3 150
Vé sinh 2 42 8 1 336 | LNO09225/18 18 19 342
Phong ki thuét 1 20 8 1 160 | M18 1200/36 36 5 180
Tong | 11721
Phong lam viee 1 | 1 215 | 14 1 3010 FS40/36x3 108 28 3024
Phong lam viéc2 | 4 45 14 1 630 | LEDPNOL 45 45 14 630
Phong lam viéc 3 | 2 23 14 1 322 | LEDPNO1 45 45 7 315
Phong lam viec 4 | 1 305 | 14 1 4270 FS40/36x3 108 40 4320
‘ Phong lam viée 5 | 1 35 14 1 490 | LEDPNO1 72 72 504
Tang6 1" ppong nuée 1 18 8 1 144 | M181200/36 | 36 4 144
Hanh lang 1 225 5 1 1125 | LNO9 300/30 30 38 1140
Thang bd 3 18 8 1 144 M46 50 3 150
Vé sinh 2 42 8 1 336 | LN09225/18 18 19 342
Phong ki thuét 1 20 8 1 160 | M181200/36 36 5 180
Tong | 10749
Téng7 | Phong lamviéc1 | 1 145 | 14 1 2030 FS40/36x3 108 19 2052




X L s | Dién ) H¢so | Cong . Cong | ¢4 o cong
Tang Vi tri lrong thE\ W/m str Xsuat Loai dén suat dén den | suit e ip
‘ (m°) dung | can (W) (W)
Phong lam viéc 2 | 4 45 14 1 630 | LEDPNO1 45 45 14 630
Phong lam viéc 3 2 23 14 1 322 | LEDPNO1 45 45 7 315
Phong lam viéc 4 1 305 14 1 4270 FS40/36x3 108 40 4320
Phong lam viée 5 1 35 14 1 490 | LEDPNO1 72 72 504
Phong nudc 1 18 8 1 144 | M18 1200/36 36 4 144
Hanh lang 1 225 5 1 1125 | LNO9 300/30 30 38 1140
Thang bd 3 18 8 1 144 M46 50 3 150
Vé sinh 2 42 8 1 336 LNO9 225/18 18 19 342
Phong ki thuét 1 20 8 1 160 | M18 1200/36 36 5 180
Tong | 9777
Phong lam viée 1 1 162 14 1 2268 FS40/36x3 108 21 2268
Phong lam viéc 2 | 2 43 14 1 602 | LEDPNO1 45 45 13 585
‘ Phong lam viéc 3 2 23 14 1 322 | LEDPNO1 45 45 7 315
Tang8 I pponglamviec4 | 1 | 305 | 14 | 1 | 4270 | Fs40/36x3 | 108 | 40 | 4320
Phong lam viée 5 2 30 14 1 420 | LEDPNO1 72 45 405
Phong nuéc 1 18 1 144 | M181200/36 36 144
Hanh lang 1 212 1 1060 | LNO9 300/30 30 35 1050




X L s§ | Dién ) Hgso | Cong .o CoNg | o5 o cong
Tang Vi tri lrong thE\ W/m str Xsuat Loai dén suat dén den | suit e ip
‘ (m°) dung | can (W) (W)
Thang b0 3 18 1 144 M46 50 3 150
V¢ sinh 2 42 1 336 LNQ9 225/18 18 19 342
Phong ki thuat 1 20 1 160 M18 1200/36 36 5 180
Tong | 9759
Phong lam vi¢c 1 1 40 14 1 560 LEDPNO1 72 72 8 576
Phong lam viéc 2 4 45 14 1 630 LEDPNO1 45 45 14 630
Phong lam viéc 3 2 23 14 1 322 LEDPNO1 45 45 7 315
Phong lam viéc 4 1 305 14 1 4270 FS40/36%3 108 40 4320
Tang 9 Phong nudc 1 18 8 1 144 M18 1200/36 36 4 144
Hanh lang 1 235 5 1 1175 LNO09 300/30 30 39 1170
Thang bo 3 18 8 1 144 M46 50 3 150
V¢ sinh 2 42 8 1 336 LNQO9 225/18 18 19 342
Phong ki thuat 1 20 8 1 160 M18 1200/36 36 5 180
Tong 7827
. Phong lam viéc 1 4 45 14 1 630 LEDPNO1 45 45 14 630
Tang 10 Phong lam viéc 2 23 14 1 322 LEDPNO1 45 45 7 315
Phong lam viéc 3 1 305 14 1 4270 FS40/36%3 108 40 4320
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Tang Vi tri llri’?lg ];:)I'lc(;kll1 W/m? H:u’s ’ Acs:lcl)gtg Loai den su%(t)r(]igén Sgéll)lé sé?r;%p
‘ (m?) dung | can (W) (W)
Phong lam viéc 4 | 1 0 | 14 | 1 560 | LEDPNO172 | 72 8 576
Phong nuéc 1 18 | 8 1 144 | M181200/36 | 36 4 144
Hanh lang 1 | 230 | s 1 | 1150 | LN09300/30 | 30 38 | 1140
Thang b6 3 18 | 8 1 144 M46 50 3 150
Vé sinh 2 2 | 8 1 336 | LN09225/18 | 18 19 | 342
Phong ki thuat | 1 0 | 8 1 160 | M181200/36 | 36 5 180
Tong | 7797
Phong lam viéc 1 | 4 36 | 14 | 1 504 | LEDPNO145 | 45 11 | 495
Phong lam viéc 2 | 4 u | 14 | 1 336 | LEDPNO145 | 45 7 315
Phong lamviéc3 | 1 | 305 | 14 | 1 | 4270 | FS40/36x3 | 108 | 40 | 4320
‘ Phong nuéc 1 18 | 8 1 144 | M181200/36 | 36 4 144
Tang 11 Hanh lang 1 | 226 | 5 1 | 1130 | LN09300/30 | 30 38 | 1140
Thang bé 2 18 | 8 1 144 M46 50 3 150
Vé sinh 1 2 | 8 1 336 | LN09225/18 | 18 19 | 342
Phong ki thuat | 1 0 | 8 1 160 | M181200/36 | 36 5 180
Tong | 7086
Tang 12 | Phong lamviéc 1 | 2 u | 14 | 1 336 | LEDPNO145 | 45 8 360




X L s§ | Dién ) Hgso | Cong .o CoNg | o5 o cong
Tang Vi tri lrong thE\ W/m str Xsuat Loai dén suat dén den | suit e ip
‘ (m°) dung | can (W) (W)
Phong lam viec 2 | 1 42 14 1 588 | LEDPNOL 45 45 13 585
Phong lam viée 3 | 2 26 14 1 364 | LEDPNO1 45 45 8 360
Phong lam vic 4 | 1 305 | 14 1 4270 FS40/36X3 108 40 4320
Phong lam vie 5 | 1 37 14 1 518 | LEDPNOL 72 45 12 540
Phong nudc 1 18 8 1 144 | M181200/36 36 4 144
Hanh lang 1 196 5 1 980 | LNO9 300/30 30 33 990
Thang bd 2 18 8 1 144 M46 50 3 150
Vé sinh 1 42 8 1 336 | LN09225/18 18 19 342
Phong ki thuat 1 20 8 1 160 | M18 1200/36 36 5 180
Tong | 7971
Phong lam vise 1 | 1 53 14 1 742 | LEDPNOL1 45 45 17 765
Phong lam vie 2 | 1 35 14 1 490 | LEDPNO1 45 45 11 495
‘ Phong lam viee 3 | 1 26 14 1 364 | LEDPNO1 45 45 8 360
Tang 13 1 by ong lam viec 4 | 1 37 14 1 518 | LEDPNOL1 45 45 12 540
Phong nudce 1 18 1 144 | M18 1200/36 36 4 144
Hanh lang 1 152 1 760 | LNO9 300/30 30 25 750
Thang bd 2 18 1 144 M46 50 3 150
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X L s§ | Dién ) Hgso | Cong .o CoNg | o5 o cong
Tang Vi tri lrong tIC? W/m str ksuat Loai dén suat dén den | suit e ip
‘ (m°) dung | can (W) (W)
V¢ sinh 1 42 1 336 LNQ9 225/18 18 19 342
Phong ki thuat 1 20 1 160 M18 1200/36 36 5 180
Tong 3726
Hanh lang 1 195 1 975 M46 50 20 1000
Tang 14 Thang bo 2 18 1 144 M46 50 3 150
Phong ki thuat 1 40 1 320 M46 50 6 300
Tong | 1450

20



2.2.2 Phu tai 6 cim

Tinh toan phu tai 6 cam cho tang 1
Dién tich san la: S=1630 (m?);

Pbi voi nha 1am viéc, try s, van phong cong suat phu tai tir cac 6 cam
dién phai dugc tinh toan véi suit phu tai khong nhé hon 25 VA/m2 san, theo
diéu 220.14 tiéu chuan NEC 2008;

Ta c6 suét biéu kién: S= F x P = 1630.25 = 40750 (VA);
Trong do:
F: dién tich san;

Hé s6 Ky, Ks duge xac dinh theo sach huéng dan thiét ké lap dat dién
theo tiéu chuén IEC;

Tachon: K, =0,8, Ks=1;
Hé sb cong suat cosp = 0,85;

Su=S X Ky. Ks=40879,25. 0,8 . 1 =32703,4 (VA);
P¢ = S . cos = 32703,4 . 0,85 = 27797,89 (VA).
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Tinh toan tuong tu ta ¢ bang thong ké phu tai 6 cdm cac ting nhu sau:

N D,ién Suﬁtv . CéQg COS Pt Qut Stt
e e | a0 | | vAn | A
1 1630 25 40750 0.85 | 0.8 | 27710 | 17173 | 32600
2 1080 25 27000 0.85 | 0.8 | 18360 | 11379 | 21600
3 1630 25 40750 0.85 | 0.8 | 27710 | 17173 | 32600
4 1570 25 39250 0.85 | 0.8 | 26690 | 16541 | 31400
5 1500 25 37500 0.85 | 0.8 | 25500 | 15803 | 30000
6 1420 25 35500 0.85 | 0.8 | 24140 | 14961 | 28400
7 1350 25 33750 0.85 | 0.8 | 22950 | 14223 | 27000
8 1290 25 32250 0.85 | 0.8 | 21930 | 13591 | 25800
9 1210 25 30250 0.85 | 0.8 | 20570 | 12748 | 24200
10 1110 25 27750 0.85 | 0.8 | 18870 | 11695 | 22200
11 1070 25 26750 0.85 | 0.8 | 18190 | 11273 | 21400
12 1000 25 25000 0.85 | 0.8 | 17000 | 10536 | 20000
13 600 25 15000 0.85 | 0.8 | 10200 | 6321 | 12000
14 330 25 8250 0.85 | 0.8 | 5610 3477 6600

2.2.3. Phu tai diéu hoa

+ Piéu hoa phong lam viéc: Mdi phong ta sé& sir dung diéu hoa cuc bd cho

cac phong. Viéc chon cong suit diéu hoa tai mdi phong ta chon theo cong thirc

kinh nghiém sau:

Bang 2.4: Cach chon cong suat diéu hoa

STT |Loai phong Cong suat diéu hoa
1 [Phong 15m? trd xudng (duwdi 45m°) 9.000 BTU
2 |Phong 15m? dén 20m? (duedi 60md) 12.000 BTU
3 |Phong trén 20m? dén 30m? (dwéi 80m°) 18.000 BTU
4 |Phong trén 30m? dén 40m? (duwéi 120m?) 24.000 BTU

diéu hoa khong khi khéng dng gié-Hiéu suit ning lugng.

Tinh cbng suit dién cua diéu hoa ap dung TCVN 7830-2015-May
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Véi diéu hoa cuc bo 9000 BTU/h tra Bang 1-Cép hiéu suat niang lugng,
g véi diéu hoa 2 cum ta c6 hiéu suat ning luong 1a 3,6.

Vay véi diéu hoa 2 cum 9000BTU/h thi cdng sudt dién caa no 1a:
9000.0, 293

P= =732,5(W)

Vi didu hoa cuc bd 12000BTU/h tra Bang 1-Cép hiéu suét ning luong,
ung voi diéu hoa 2 cum ta c6 hiéu suit nang luong la 3,6.
Vay vé6i diéu hoa 2 cum 12000BTU/h thi ¢ng suét dién ciia no Ia:
12000.0,293
3,6

P= =976, 67(W)

Vi diéu hoa cuc bd 18000BTU/h tra Bang 1-Cép hiéu suét ning luong,
ung voi diéu hoa 2 cum ta c6 hiéu suét nang luong la 3,4.

Vay véi diéu hoa 2 cum 12000BTU/h thi cong suit dién cta no la:

_18000.0, 293
3,4

P =1551,2(W)

Véi diéu hoa cuc bd 24000BTU/h tra Bang 1-Cap hiéu suét nang lugng,
g véi diéu hoa 2 cum ta c¢6 hiéu suit ning lugng 1a 3,2

Vay véi diéu hoa 2 cum 24000BTU/h thi cong suat dién cua no 1a:
_24000.0, 293

P =2197,5(W)

- Cac hé sb dong thoi 1ay theo Bang 9 TCVN 9206-2012.
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Tinh toan cac phong trong tda nha ta c6 bang lya chon diéu hoa nhu sau:

‘ g4 | Dién Thé %lllgl:l Cong | Sé cong
Tang Vi tri lrong tich | tich hoa suat | dieu | suat cap
'} 2 N
(m?) | (m3) (BTU) (W) | hoa (W)
Phong lam | 5 1 55 | 105 | 24000 | 21975 | 1 | 21975
viée 1
Phong lam |, 1 45 | 135 | 18000 | 15512 | 2 | 31024
viéc 2
Phong lam |1 1 49 | 120 | 24000 | 21975 | 1 | 21975
Tﬁng Vlg‘c 3 -
1 |Phong lam| 23 | 69 | 18000 | 15512 | 1 | 15512
viéc 4
Phong lam |, 30 | 90 | 24000 | 21975 | 1 | 21975
viéc 5
Phong lam |, 1 109 | 300 | 24000 | 21975 | 3 | 65925
viéc 6
Tong | 17838.6
Phong lam |, | 479 | 510 | 24000 | 21975 | 5 | 109875
viéc 1
Phong lam | o1 915 | 345 | 24000 | 21975 | 3 | 65925
Téng Vle\C 2 ~
5 | Phong lam |, 35 | 105 | 24000 | 21975 | 1 | 21975
viéc 3
Phongbép | 1 11 | 33 | 9000 | 7325 | 1 732.5
E}Tgng may | 4 28 | 84 | 18000 | 15512 | 1 | 1551.2
Tong | 22061.2
Phong lam 1 540 | 720 | 24000 | 21975 | 6 | 13185
viée 1
Phong lam | o | 55 | 165 | 18000 | 18512 | 2 | 31024
viée 2
N Phong lam
Tzng vie 3 4 | 45 | 135 | 24000 | 21975 | 1 | 21975
Phong lam |\, | 555 | 915 | 24000 | 21975 | 8 | 17580
viéc 4
Phong lam |, 95 | 285 | 24000 | 21975 | 3 | 65925
viec 5
Tong | 42657.4
N Phong lam
Tzng vice 1 | 170 | 510 | 24000 | 21975 | 5 | 109875
Phong 1am| 4 | 42 | 126 | 24000 | 21975 | 1 | 21975
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Chon

‘ g4 | Dién Thé didy | CONg S6 Cong
Tang Vi tri lrong tich | tich o suat | dieu | suat cap
. 2 A
() | m3) | groy | W) | hoa | w)
viéc 2
Phong lam| 64 | 192 | 24000 | 21975 | 2 4395
viéc 3
Phong lam | 1 505 | 915 | 24000 | 21975 | 8 | 17580
viéc 4
Phong lam | 1 24 | 200 | 24000 | 21975 | 2 | 4395
viéc 5
Tong | 39555
Phong lam | 1 og4 | 852 | 24000 | 21975 | 7 | 153825
viéc 1
Phong lam |, 1 45 | 135 | 24000 | 21975 | 1 | 21975
viée 2
N Phong lam
Ta5ng vie 3 2 23 | 69 | 18000 | 15512 | 1 | 1551.2
Phong lam |1 505 | 915 | 24000 | 21975 | 8 | 17580
viéc 4
Phong lam |, 1 55 | 105 | 24000 | 21975 | 1 | 21975
viec 5
Tong | 38908.7
Phong lam |\ 11 515 | 645 | 24000 | 21975 | 6 | 13185
viée 1
Phong lam |, 1 45 | 135 | 24000 | 21975 | 1 | 21975
viée 2
N Phong lam
T%ng vie 3 2 23 | 69 | 18000 | 15512 | 1 | 1551.2
Phong lam | 1 505 | 915 | 24000 | 21975 | 8 | 17580
viéc 4
Phong lam| 35 | 105 | 24000 | 21975 | 1 | 21975
viec 5
Tong | 36711.2
Phong lam |11 945 | 435 | 24000 | 21975 | 4 8790
viée 1
. |Phong lam i, ae | 135 | 24000 | 21975 | 1 | 21975
Tang | viéc 2
7 |Phong lam |, | o3 | 69 | 18000 | 1551.2 | 1 | 1551.2
viéc 3
Phong lam |\, | 555 | 915 | 24000 | 21975 | 8 | 17580
viéc 4
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Chon

‘ g4 | Dién Thé didy | CONg S6 Cong
Tang Vi tri lrong tich | tich o suat | dieu | suat cap
. 2 A
() | m3) | groy | W) | hoa | w)
Phong lam |11 55 | 105 | 24000 | 21975 | 1 | 21975
viéc 5
Tong | 32316.2
Phong lam | 1 165 | 486 | 24000 | 21975 | 4 8790
viéc 1
Phong lam | o 1 45 | 129 | 24000 | 21975 | 1 | 21975
viéc 2
N Phong lam
Ta8ng vie 3 2 23 | 69 | 18000 | 15512 | 1 | 1551.2
Phong lam | 1 505 | 915 | 24000 | 21975 | 8 | 17580
viéc 4
Phong lam | o 1 55 | 9o | 24000 | 21975 | 1 | 21975
vigc 5
Tong | 32316.2
Phong lam |, 40 | 120 | 24000 | 22975 | 1 | 21975
viéc 1
Phong lam |, 1 45 | 135 | 24000 | 21975 | 1 | 21975
Téng VIQ\C 2 ;
g |Phong lam -, 23 | 69 | 18000 | 15512 | 1 | 15512
viéc 3
Phong lam |1 505 | 915 | 24000 | 21975 | 8 | 17580
viéc 4
Tong | 23526.2
Phong lam |, 45 | 135 | 24000 | 21975 | 1 | 21975
viéc 1
Phong lam |, 23 | 69 | 18000 | 15512 | 1 | 1551.2
Téng Vle\C 2 S
10 |Phong lam | a0e | 915 | 24000 | 21975 | 8 | 17580
viéc 3
Phong lam |, 1 49 | 120 | 24000 | 21975 | 1 | 21975
viéc 4
Tong | 23526.2
Phong fam |, 36 | 108 | 24000 | 21975 | 1 | 21975
viée 1
Tang | Phong lam |, o4 | 75 | 18000 | 15522 | 1 | 1551.2
11 | viéc 2
Phong lam |\, | 555 | 915 | 24000 | 21975 | 8 | 17580
viéc 3
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Chon

‘ g4 | Dién Thé didy | CONg S6 Cong
Tang Vi tri lrong tich | tich o suat | dieu | suat cap
. 2 A

() | m3) | groy | W) | hoa | w)

Tong | 21328.7

Phong lam| 24 | 72 | 18000 | 15512 | 1 | 15512
viéc 1

Phong lam |, 42 | 126 | 24000 | 21975 | 1 | 21975
vige 2

\ Phong lam

Tilzlg vie 3 2 26 | 78 | 18000 | 15512 | 1 | 1551.2

Phong lam |1 505 | 915 | 24000 | 21975 | 8 | 17580
viéc 4

Phong lam| 37 | 111 | 24000 | 21975 | 1 | 21975
viéc 5

Tong | 25077.4

Phong lam| 53 | 159 | 18000 | 1551.2 | 2 | 31024
viéc 1

Phong lam |, 35 | 105 | 24000 | 21975 | 1 | 21975

Tﬁng V1¢‘C 2 S

13 |Phong lam | o0 | 28 | 18000 | 15512 | 1 | 15512
viéc 3

Phong lam |, 37 | 111 | 24000 | 21975 | 1 | 21975
viéc 4

Tong | 9048.6
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Ta c6 bang tong hop cong suat phu tai khong uu tién cta toa nha nhu sau:

Tang Chiéu sang (W) | O ciam (W) | Piéu hoa (W) | Tong tang (W)
Tang 1 10977 27710 17838.6 56525.6
Tang 2 6397 18360 22061.2 46818.2
Tang 3 12537 27710 42657.4 82904.4
Tang 4 11487 26690 39555 77732
Tang 5 11721 25500 38908.7 76129.7
Tang 6 10749 24140 36711.2 71600.2
Tang 7 9777 22950 32316.2 65043.2
Tang 8 9759 21930 32316.2 64005.2
Tang 9 7827 20570 23526.2 51923.2
Tang 10 7797 18870 23526.2 50193.2
Tang 11 7086 18190 21328.7 46604.7
Tang 12 7971 17000 25077.4 50048.4
Tang 13 3726 10200 9048.6 22974.6
Tang 14 1450 5610 7060
Tong 119261 285430 364871.6 769562.6

2.3 Phu téi wu tién

Hé thong diéu hoa trung tdm Chiller 1am lanh, sir dung 2 may lanh chiller
150RT, cong suat 89kW (1 hoat dong, 1 dy phong).

Bom nudc lanh, bom giai nhiét, thap giai nhiét (1 hoat dong, 1 du phong).
Hé théng bom nhiét 26 cai cdng suat 2500W (13 hoat dong, 13 du
phong).

Bom cép sinh hoat 4 cai cong suat 5500W (2 hoat dong, 2 dy phong).
Bom citu hoa 1 céi cong suat 11000W hoat dong va 10 bom chita chay
cong suat 11000W du phong.

Bom xir 1y nudc thai 4 cai cong suat 5000W (2 hoat dong, 2 du phong).
Quat théng gi6 méi 1 céng suat 23500W hoat dong va 1 quat tang ap N
cong suit 15000W (1 hoat dong, 1 du phong).
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- Quat ting ap hut khoi 32 cai cdng suat 3000W (16 hoat dong, 16 du
phong).

- Hé théng thang may cha khach 6 cai 15000W hoat dong va 1 thang may
ctu hoa 20000W du phong.

- Hé théng chiéu sang ngoai 15000W dy phong.

- Hé thong dién nhe 2000W

- Hé théng bao chay, thoat hiém 2500W

Mach _ SL
) Tai PW) | Ku | Ks | Pu(W)
S0 (Bd)
Hé thong bom sinh hoat va xt 1y nuéc thai: TH-SH
1 | Bom sinh hoat 2 5500 1 | 0,8 | 8800
2 | Bom xtt Iy nudc thai 2 5000 1 | 08 | 8000
3 | Bom nhiét 13 | 2500 1 | 08 | 26000
Tong 42800
Hé théng ctru hoa: TH-CH
4 | Bom ctu hoa 1 | 11000 | 1 | 08 | 8800
Tong 8800
Hé théng may lanh: TD-ML
5 | May lanh chiller 1 | 89000 | 1 | 08 | 71200
6 | Bom nudc lanh 1 | 10000 | 1 | 0,8 | 8000
7 | Bom giai nhiét 1 | 20000 | 1 | 0,8 | 16000
8 | Thap giai nhiét 1 6000 1 | 08 | 4800
Tong 100000
Hé thong thong gi6: TD-TG
9 | Quat thdng gid mai 1 | 23500 | 1 | 08 | 18800
10 | Quat tang ap hat khoi 16 | 3000 1 | 0,8 | 38400
11 | Quat tang ap N1 1 15000 1 0,8 12000
Tong 81200
12 |Hé thong thang may:| 6 | 15000 | 1 | 0,8 | 72000
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Mach SL
) Tai P(W) | Ku | Ks | Px(W)

56 (Bd)
Th-TM

13 | Hé théng dién nhe: 1 2000 1 0.8 1600
Tb-EL

14 | Cap nguon hé théng bdo | 1 2500 1 | 08 2000
chay, thoat hiém: TL-
FA

2.4 Cong suat dién toan cong trinh

s Co6ng suat tinh todn & cac ché do
STT| Ténphutii |Heso Binh thuomg Sw cb
Phu tai khong uu
1 tién 769562,6
2 Phu tai wu tién 236400 236400
Tong cong(\sll\;)at tinh toan 769562.6 936400 936400
Du phong phat trién 23640
(10%) 0,1 76956,26 23640
Tong cOng suat yéu cau
(W) 846518,86 260040 260040
Hé s6 cong suat (sau bu) 0,95 0,95 0,8
Tong cOng suat bicu kién
yéu cau (VA) 891072.48 273726.31 325050
Tong cOng sudt toan toan
nha (VA) 1164798.79 325050

2.5 Tinh toan chon tu bu nang cao hé s6 cong suat

2.5.1. Y nghia chon bii cong suat phan khang

Hé s6 cong suat cos@ 1a mot trong nhiing chi tiéu dé danh gia xem tai c6
dung dién c6 hop 1y va tiét kiém hay khong. Nang cao hé s6 cong suit cos 1a
cha truong 1au dai gin lién v6i muc dich phat huy hiéu qua cao nhat qua trinh
san suat, phan phoi va sir dung dién nang. Viéc bl cong suat phan khang dua lai
hiéu qua 1a nang cao duoc hé s cose, viéc nAng cao hé sd cose s& dua dén hiéu

qua sau:

- Giam duoc ton that cong suét va ton that dién nang trong mang dién.

- Giam ton that dién &p trong mang dién.

- Nang cao kha nang truyén tai dién ctia mang dién.
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- Tang kha nang phat ctia cac may phat dién.
- Giam Kich c& day.
2.5.2. Chon vi tri bui va thiét bi bu
~ Viéc chon tu bu lam cho dong dién sém pha hon so véi dién ap do do, c6
thé sinh ra CSPK cung cap cho mang dién.

* Uu diém:
- Cong suat bé, khdng c6 phan quay nén dé bao dudng va van hanh.
- CO thé thay doi dung luong bd tu theo su phat trién cia tai.
- Gi4 thanh thap hon so voi may bu dong bo.
* Nhuge diém:

- Nhay cam véi su bién dong cta dién ap va kém chic chan, dic biét dé
bi phd hong khi ngan mach hodc dién 4p vuot qua dinh mue.

- Khi dong tu vao mang dién sé cO dong dién xung, con lac cat tu dién
khdi mang trén cyc cua tu van con dién dp du co6 thé gy nguy hi€ém cho nhan
vién van hanh.

Str dung tu dién ¢ cac ho tiéu thu CSPK vira va nho (dudi 5000 kVA).
- Vi tri dat thiét bi bu: it tu bu tai thanh cai ha &p tram bién ap
i‘CéC phuong phéap bl CSPK bang tu bu C6 hai phuong thitc bu tu chinh
a.
- BU tinh (bU nén):
7 B0 tu pﬁ gém mot ‘hoéc nhiéu tu tao nén luong bu khong ddi. Viée diéu
khién c6 thé thuc hién bang:

Bang tay: ding CB hodc LBS (load — break switch) Ban tu dong: dung
contactor

Mic truc tiép vao tai dong dién cho mach bl dong thoi khi dong tai.
+ Uu diém: Pon gian va gia thanh khong cao.

+ Nhuoc diém: Khi tai dao dong c6 kha ning dan dén viéc bl thira. Viéc
nay kha nguy hiém do6i1 véi h¢ thong st dung may phat.

=> Vi vay, phuong phap nay ap dung ddi véi nhiing tai it thay doi.
- BU dong (sur dung bé tu bu tu dong):

Khi st dung cac b6 ty bu ty dong, c6 kha nang thay d6i dung luong tu bu
dé dam bao hé sb cong suat dat duoc gia tri mong mudn.
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+Uu diém: khdng gay ra hién tuong bu thira va dam bao duogc h¢ 5O
cong suat mong muon.

+ Nhuoe diém: chi phi 16n hon so véi b tinh.

=> Vi vy, phuong phap nay ap dung tai cac vi tri ma cong suét tac
dung va cong suit phan khang thay doi trong pham vi rat rong.

- Ta chon phuong an bu dong
2.5.3 Tinh toan dung lwong bu tai thanh cai ha ap tram bién ap

Pé chon tu bu cho mot tai ndo d6 thi ta can biét cong sut (P) va hé sb
cong suat (cos@) cla tai do:

Gia str ta cO cong sut cua tai 13 P

Hé s6 cOng suat cta tai 1a cospl — tge1 (trude khi bu )

Heé s6 cong suat sau khi bu 1a cosg2 — tgg2.
Cong suit phan khang can bu 13:;
Qo =P (tgpl —tge2) (2.11)
Tir cong sudt can bu ta chon tu bu trong catalog ctia nha cung cép tu bu.
Yéu cau nang 1én hé s cose = 0,95 => tge = 0,329
Béng tinh toan bu tai thanh céi ha 4p cua MBA

Pt (KW) Qb (KVAT) coso trudc |cose sau  [tge trude |tge sau

1005,96 292.73 0,85 0,95 0,620 0,329

- Chon tu bu: Ta chon 6 tu Samwha SMB-45050KT 50kVAr
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CHUONG 3. CHON PHUONG AN CUNG CAP DPIEN, TRAM BIEN AP
CHO TOA NHA
3.1 Lua chon phuong an cép dién

Viéc lya chon phuong an cung cap dién gdm may bién ap, ta dién phan
phdi, hé théng truyén tai dén cac noi tiéu thy sao cho viéc cung cip dién hop Iy,
gan phu tai, it ton kém, d& van hanh sta chita thay thé, ciing nhu dam bao vé
mat kinh té nhu dién tich dat tram, day cap ngam, ta dién tong.

Tur 16 22kV (do luéi dién thanh phé ngudn trung thé 22kV) s& cap vao
tram bién ap 22/0,4kV. T ta phan phéi trung tam ta cap dién cho 1 ti phan phoi
trung gian. Tir ti ndy s& cap dién cho ta dién & cac tang va cac phu tai khac.

3.2 Xac dinh dung lwong cho tram bién ap
3.2.1 Tong quan vé chon tram bién ap

Tram bién ap dung dé bién doi dién ap tir cap dién ap nay sang cip dién

ap khac. N6 dong vai trd quan trong trong hé thong cung cap dién.

- Theo nhiém vu ngudi ta phan thanh 2 loai tram bién &p:

Tram bién &p trung gian hay con goi la tram bién &p chinh: Tram nay
nhan dién tir hé théng 35-220kV, bién thanh cac cap dién ap 15kV, 10kV hay
6kV cé biét co khi xudng 0,4kV.

Tram bién ap phan xuéng: Tram nay nhan dién tir tram bién &p trung gian
va bién ddi thanh cac cip dién ap thich hop phuc vu cho phu tai cac nha may,
phan xudng hay cac ho tiéu thy. Phia so cap thuong la céc cap dién ap: 6kV,
10kV, 15kV, 22kV... Con phia th&t cAp thudng c6 cac cap dién ap: 380/220V,
220/127V, hoic 660V. Vé phuong dién ciu trac, ngudi ta chia ra tram trong nha
va tram ngoai troi.

Tram bién &p ngoai troi: O tram ndy cac thiét bi phia dién ap cao déu dat
& ngoai troi, con phan phdi dién ap thap thi dit trong nha hoic trong cac ta sat
ché tao sin chuyén dung dé phan phdi cho phia ha thé. Céc tram bién &p c6 cong
suat nho (300 kVA) dugc daet trén try, con tram c6 cong suat [on thi dugc dit
trén nén bé tong hoic nén gd. Viéc xay dung tram ngoai troi sé tiét kiém chi phi
SO V&i tram trong nha.
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- Tram bién &p trong nha: O tram ndy thi tat ca cac thiét bi dién déu duoc

dat trong nha.

Chon vi tri, s6 luong va cong suat tram bién &p. Nhin chung vi tri tram bién ap
can théa man nhitng yéu cau sau:

- Gan trung tam phu tai, thuan tién cho ngudn cap dién dén.

- Thuan tién cho van hanh va quan ly.

- Tiét kién chi phi dau tu, chi phi van hanh...

Tuy nhién, vi tri dugc chon lya cudi cling con phu thude vao cac diéu kién
khac nhu: Pam bao khdng gian trong can tro dén céc hoat dong khac, tinh my
quan... Trong do an nay ta ta s& dat tram bién 4p phia bén ngoai cua toa 14 tang.

Chon cap dién 4p: Do toa nha duoc cap dién tir duong day 22kV, va phu
tai tai cua toa nha chi sir dung dién 4p 220V va 380V. Cho Ién ta s& lp dat tram
bién ap 22/0,4kV dé dua dién vao cung cap cho phu tai caa tda nha.

3.2.2. Chon s6 lwong va cong suat MBA

V& viéc luya chon sb luong MBA, thudng cé cac phuong an: 1 MBA, 2
MBA, 3 MBA.

- Phuong 4n 1 MBA: Ddi véi cac ho tiéu thu loai 2 va 3, ta c6 thé chon
phuong an chi sir dung 1 MBA. Phuong an nay c6 uu diém la chi phi
thap, van hanh don gian, nhung do tin cay cung cp dién khdng cao.

- Phuong 4an 2 MBA: Phuong an nay c6 wu diém 1a do tin cay cung cip
dién cao nhung chi phi kha cao 1&€n thuong chi st dung cho nhitng ho tiéu
thu c6 cong suat 16n hoac quan trong.

- Phuong an 3 MBA: D¢ tin cay cip dién rat cao nhung chi phi ciing rat Ion
nén it dugc su dung, thuong chi sit dung cho nhitng ho tiéu thu dang dac

biét quan trong.

Do vay, tuy theo mirc d6 quan trong cua ho tiéu thy, cling nhu cac tiéu chi
kinh té ma ta chon phuong an cho thich hop.

Do déy 1a toa nha thudc khu trung tdm hanh chinh-chinh tri, ta c6 thé quy
vao ho tiéu thu loai 2 nén ta lya chon phuong an sir dung 1 may bién ap. Phuong
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an nay c6 vu diém chi phi thap nén thuong chi sir dung cho nhitng ho tiéu thu c6
codng suit trung binh.

Theo tinh toan trén ta cé: Sy = 1005,96 (kVA)

Ta chon 1 may bién ap 1250kVA ciia hing THIBIDI, c6 thong s :

Tonhao (W) | biénap | Kich thuéc (mm)

Cong suat . , Trong
_ Udm Ngan ngan
dinh muc Khong _ luong
(kV) _ mach & | mach Dai | Rong | Cao
(kVA) tai (kg)

75°C | Uy (%)

1250 22/0,4 | 1020 | 10690 | 4-6% | 2270 | 1360 | 1740 | 4730

Bang 3.1: Bang thong s ki thuit vé may bién ap
- Chon ngudn dy phong:
Pé d¢am bao tinh lién tuc trong cung cap dién, ta chon may phat dy phong.
Trong trudng hop su ¢6 mét dién may nay s& van hanh dé cung cip cho
cac phu tai uu tién & trén
Ciing nhu chon may bién 4p, ta chon may phat sao cho:

Sam may phat phai 16n hon hodc tuong duong Sy cua tai khi chay may
phat.

Ta chon may phat 300 (kVA) cua hang Cummins, kich thudc
3850x1400x2000 mm, trong Iuwgng 4030kg.

cong . Tiéuhao | Toc do
) ) bién ap | Tan so , N
Xuat Xur suat So pha | nhién liéu quay
V) | (H2) o . ,
(kVA) tai (lit/n) | (vong/phat)
Trung Quéc | 300 400 50 3 46 1500

Bang 3.2: Bang thong s6 ki thuit vé may phat
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3.3. Tinh toan va lwa chon cac thiét bj bao vé cao ap

Theo quan diém vé ki thuat thi viéc ndi gitra MBA véi duong day cung
cap dién théng qua dao céch ly va may cat dién c6 thé &p dung cho tat ca céc
truong hop. Song trén thyuc té may cat dién twong ddi dat tién va phac tap khi b
tri & tram. Thém vao d6, khi sir dung can phai tinh toan 6n dinh nhiét va 6n dinh
déng trong khi ngan mach.

* Tinh chen thiét bj phia cao 4p

Chon cap dong 3 15i 24kV, cach dién XLPE, dai thép, vo PVC do hing

FURUKAWA ché tao. Tiét dién téi thiéu 35mm?.
- Chon dao cach ly 22kV:

Nhiém vu chu yéu cua dao cach ly 1a tao ra mot khoang hé cach dién
trong thay giita bo phan mang dong dién va bo phan cat dién nham muc dich
dam bao an toan va khién cho nhan vién sira chira thiét bi an tam khi lam viéc.
Do vay & nhitng noi can sira chira ta nén dat thém dao cach ly ngoai cac thiét bi
dong cat khac.

Dao cach ly dugc chon theo dién ap dinh mirc, dong dién dinh mac va
kiém tra theo diéu kién 6n dinh nhiét va 6n dinh dong khi ngan mach.

Diéu kién chon va kiém tra dao céch ly:

Dbién ap dinh miac: Usmper = Udmen

- Dong dién dinh mic: lgmpcr= Umax

Kiém tra 6n dinh d6ng: la.amper=> I

Tra bang P12.17-trang 343 sach HTCCDH

Chon dao cach ly 3DC do Siemens ché tao c6 céc thdng sb sau

3DC 24 2000 40 16

Bang 3.3: Bang thong s6 ki thuat vé dao cach ly
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- Chon cau chi cao &p 22kV
Chtic nang ctia cau chi 1a bao vé ngdn mach va qua tai
Diéu kién chon cau chi phia cao ap Ia:
Udmcc khong cho dong dién di qua Udgmmang

lamcc = lvmax

. _ Sgm _ 1250
Taco: Ilvmax_ﬁud T V322
Udm .

Tra bang P12.19-trang 344 sach HTCCD
Chon cau chi do SIEMENS ché tao

= 33 (A)

Loai Uvmax (KV) lam (A) In (KA) Trong luong (kg)

3GD1413-4B 24 63 31,5 5,8

Bing 3.4: Bang thong so ki thuit vé cau chi
- Chon chdng sét van:

Nhiém vu cta chéng sét van 1a chéng sét danh tir ngoai duong day trén
khong chuyén vao tram bién ap va tram phan phdi. Chong sét van dugc lam
bang dién tré phi tuyén. Véi dién ap dinh muac cua luéi dién, dién tré cua chdng
sét van co tri s6 khong cho dong dién di qua vo cung 1on, khi c6 dién ap sét,
dién tro giam toi khdng, chdng sét van s& thao dong sét xudng dat.

Diéu kién dé chon chéng sét van: Ugmesv = Ugmip
Tra bang PL6.8-trang 414 sach HTCCD
Chon chdng sét van do hing Cooper My ché tao:
S4 hiéu: AZLP501B24: Ugm= 24kV

- Chon thanh céi cao ap 22kV cua tram bién &p:

Thanh din duoc chon theo diéu kién phat nong cua dong dién 16n nhat chay

qua thanh dan:

lvmax = 53 (A); Kich thudc 25x3 (mm?)

Tiét dién 1 thanh: 75 (mm?) Dong dién cho phép: 1= 340 (A)

- Chon may bién dién 4p do luong dat & thanh céi 22kV
May bién dién 4p do ludng duoc chon theo diéu kién sau: Sgmsu = S
Tra bang pl2.25 trang 348- sach HTCCD
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Chon may bién dién &p cho mang 22kV c6 théng sé nhu sau:

Loai may bién | Cap dién 4p | Ugm (KV) | Uam (KV) | Sem Cap chinh
dién ap (kV) socip | thircip | (KVA) X4cC

HK-220 24 22 380 1250 0,5

Bang 3.5: Bang thong so ki thuit vé may bién dién ap
- Chon may bién dong dat ¢ thanh céi 22kV
May bién dong cho mang cao ap 22kV duoc chon theo diéu kién sau:
Dién ap dinh mac cudn so cap: Ugmer = Udmpr

CoNg suat: lamer = lvmax

Kiém tra 6n dinh dong, kiém tra 6n dinh nhiét:

Day dan tir may bién dong dén cac dong ho rat ngan, phu tai rat nho, dé
dam bao chinh x4c cho cac dong hd do dém ta chon day dong 2,5 mm? ciing
khong nhat thiét phai kiém tra 6n dinh nhiét.

Tra bang pl2.21 trang 345-sach THCCD
May bién dong 22kV: Theo diéu kién trén ta chon may do SIEMENS ché tao c6

cac thong sb ki thuat sau:

Loai may bién dong | Ugm (KV) | liam (A) | laam (A) | lodn (KA) | loga (KA)

AMAT4 24V 70 5 80 120

Bang 3.6: Bing thong so ki thuit vé may bién dong

3.4. Tinh toan lwa chon diy din tir tram bién ap dén cac ti phan phdi ha
téng

Chon day dan ciing 1a mot cong viéc kha quan trong, vi day dan chon
khéng phl hop tirc khéng thoa man cac yéu cau ki thuat thi ¢6 thé dan dén cac
su ¢6 nhu chap mach do day dan bi phat nong qua muac dan dén hu hong cach
dién. Tur d6 1am giam do tin cay cung cap dién va c6 thé gay ra nhiéu hau qua
nghiém trong. Bén canh viéc théa man nhitng yéu cau vé ki thuat thi viéc chon
lya day dan ciing can phai thoa man cac yéu cau kinh té.

Cap dung trong mang cao 4p va thap ap c6 nhiéu loai, thuong gap la céap
dong, cap nhdm, cép 1 16i, cap 2 151, cap 3 hay 4 15i, cach dién bang cao su hoic
nhyua tong hop. O cap dién ap tir 110kV-220kV, cap thuong duge cach dién
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bang dau hay khi. Cap c6 dién 4p dudi 10kV thuong duoc ché tao theo kiéu 3
pha boc chung mot vo chi, cap c6 dién ap trén 10kV thuong duoc boc riéng lé
ting pha. Cap c6 dién ap tir 1000V tré xudng thudong cach dién bang gidy tam
dau, cao su hoic nhya téng hop.

Day din ngoai troi thuong 14 loai day tran mot soi, nhiéu soi hodc day
rudt rong. DAy dan dit trong nha thuong dugc boc cach dién bang cao su hoic
nhya. Mot s6 trudong hop trong nha c6 thé dung day tran hoic thanh dan nhung
phai treo trén sir cach dién.

TUy theo yéu cau vé cach dién, dam bao do bén co, diéu kién lap dit ciing
nhu chi phi dé ta lua chon day dan ma né dap ung duoc yéu cau vé ki thuat, an
toan va kinh té.

Trong mang dién chung cu, diy dan va cap thuong duoc chon theo cac diéu kién
sau:

- Chon theo diéu kién phat néng cho phép.

- Chon theo diéu kién ton that dién ap.

- Xac dinh day dan theo do sut ap.

- Xac dinh tiét dién day dan theo diéu kién phat nong va d6 bén co.

Cac thiét bj dién 4p ¢ mang dién ha ap nhu aptomat, cong tic to, cau dao,
cau chi...duoc lya chon theo diéu kién dién ap, dong dién va kiéu loai 1am viéc.
Trudc tién ta s& phai phan loai khu vuec tai cua toa 14 tang cho phi hop dé
thuan tién cho viéc lap dat tu phan phdi. Tir tram bién ap cua toa nha ta di day
cap tir may bién ap dén tu phan phéi ha ap tong.
Tinh toan chen day din cho Toa 14 Tang
* Tirmay bién ap vao ta dién chinh (MBS)
- Luya chon may cit ACB

Pyt _ 935,04

—=__—"""" =1587.78 (A
\/§.Udm.COS(,0 \/5*0,85*0,4 58 8( )

livmax=

- Thoa man diéu kién chon may cit ACB

IdmA > |Ivmax
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Udma = Uam Mang dién

Ta lya chon may cit khdng khi ACB c¢6 thong sé nhu sau:

' ' Dong cit ]
Loai Xuatxe | Socuc | lam (A) ngan Kieéu may
mach
AE2000-SW | Mitsubishi 4 2000 100kA Loai cb
Nhat ban dinh

Bang 3.7: Cac thong sé ki thuat cia ACB

- Lua chon day dan
Chon cap dong (Cu) ha cap, 1 15i cach dién Cu/XLPE/PVC, mdi pha 4 soi cép
don, mdi cap don mang dong 500 (A). Tra bang chon duoc cap ¢ tiét dien 16i la
F=300mm? va dong cho phép I,= 693 (A).
Tur do ta chon dugc day trung tinh cé c6: S= 300 mm?
Vay ta chon dugc két qua cap 1a: Cu/XLPE/PVC 16x(1x300) mm2

- Chon may bién dong ha ap:
Pé dam bao cho ngudi van hanh cudn thir nhat caa may bién dong phai dugc noi
dat.
Tra bang pl2.27-trang 350 sach HTCCD
Chon may bién dong ha &p U <600V do cdng ty thiét bi dién ché tao

Chon thdng sé may bién dong:

Masan | Dongso | Dongthi |Sovongso| Dung Cap
pham cap (A) cap (A) cAp lwong (VA) | chinh xac
BD34 2000 5 1 15 0,5

Bang 3.8: Bang thong s6 may bién dong ha ap
Chon thanh céi ha ap dat trong tt MBS Thanh cai duoc lya chon theo diéu kién
phat néng.
Dong dién 16n nhat chay qua thanh céi:
© yma= 2000 (A)
Thong sb cua thanh cai: Thanh cai bang Pong (Cu), dong dién cho phép le,=
2000 (A), S6 luong 4, kich thuéc (5x100mm?).

* Tir ti dién chinh dén ta phan phéi caa toa nha:
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pén .
bi twr - Cong suat dat (kW)
Tang Phu tai
1 TP-TO1 56.52
2 TP-T0? 46.82
3 TD-TO03 82.9
4 TD-T04 .73
5 TD-TO5 76.13
6 TD-T06 716
7 TD-T07 65.04
8 TD-T08 64
9 TP-T09 51.92
10 TD-T10 50.19
MSB 11 TD-T11 46.6
12 TD-T12 50.05
13 TD-T13 22.97
14 TD-14 7.06
TD-SH 42.8
TD-CH 8.8
TD-ML 100
TD-TG 81.2
TD-TM 2
TD-EL 16
TD-FA 2

Bang 3.9 Bang phu tai cia tia dong luc Toa 14 tang
Mat d6 dong dién cho phép cia day dong J-6A/mm?
1. Chon aptomat tong va ddy dan tir tu dién chinh dén ta dién cdp ngudn cho
tang 1 (TD-01)

_ 56,52
v/3.0,4.0,85

Chon aptomat loai MCCB125A c6 thong s6: lam= 125A; Ugn= 380V; In= 25kA

= 95.98 (A)
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Chon day dan:

Sy= =27 = 16 (mm?)

Vay ta chon duogc két qua cap 1a: Cu/XLPE/PVC 4x1C-50mm? + E 25mm?
2. Chon aptomat tong va ddy dan tir tu dién chinh dén ta dién cdp ngudn cho
tang 3 (TD-03)

829
v/3.0,4.0,85

Chon aptomat loai MCCB200A c6 thdng s6: lgn= 200A; Ugn= 380V; In= 25kA
Chon day dan:

=140.77 (A)

_ 140,77

Sq .

= 23.46 (mm?)

Vay ta chon dugc két qua cap la: Cu/XLPE/PVC 4x1C-95mm? + E 50mm?
3. Chon aptomat téng va day dan tir to dién chinh dén ti dién cap ngudn cho
tang 14 (TD-14)

_ 7,06
V/3.0,4.0,85

Chon aptomat loai MCCB32A ¢6 thong s6: lam= 32A; Uam= 380V; Iy= 18KA
Chon day dan:

=11.99 (A)

_11.99

So= — = 2 (mm?)

Vay ta chon dugc két qua cap 1a: Cu/XLPE/PVC 4x1C-6mm? + E 6mm?
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Tinh toan twong tu ta duoc bang sau

Ccong Aptomat Day dan
bitr| Dén | suatdat Loai Dong cho Loai day dan
(kW) Aptomat phép (A) Cu/XLPE/PVC

Tb-T01 | 56.52 | MCCB125A 125 4x1C-50mm? + E 25mm?
Tb-T02 | 46.82 | MCCB125A 125 4x1C-50mm? + E 25mm?
Tb-T03 | 829 | MCCB200A 200 4x1C-95mm? + E 50mm?
Tb-T04 | 77.73 | MCCB200A 200 4x1C-95mm? + E 50mm?
Tb-T05 | 76.13 | MCCBZ200A 200 4x1C-95mm? + E 50mm?
Tb-T06 | 71.6 | MCCB200A 200 4x1C-95mm? + E 50mm?
Tb-T07 | 65.04 | MCCB200A 200 4x1C-95mm? + E 50mm?
Tb-T08 64 MCCB125A 125 4x1C-50mm? + E 25mm?
Tb-T09 | 51.92 | MCCB125A 125 4x1C-50mm? + E 25mm?
Tb-T10 | 50.19 | MCCB125A 125 4x1C-50mm? + E 25mm?

MBS | Tb-T11 | 46.6 | MCCB125A 125 4x1C-50mm? + E 25mm?
Tb-T12 | 50.05 | MCCB125A 125 4x1C-50mm? + E 25mm?
Tb-T13 | 22.97 | MCCB50A 50 4x1C-25mm? + E 10mm?
Tb-14 | 7.06 | MCCB32A 32 4x1C-6mm? + E 6mm?
Tb-SH 42.8 | MCCB125A 125 4x1C-50mm? + E 25mm?
Tb-CH 8.8 MCCB32A 32 4x1C-6mm? + E 6mm?
Tb-ML 100 MCCBZ200A 200 4x1C-50mm? + E 25mm?
TDb-TG 81.2 | MCCB200A 200 4x1C-50mm? + E 25mm?
TD-TM 72 MCCB200A 200 4x1C-50mm? + E 25mm?
Tb-EL 1.6 MCCB16A 16 4x1C-6mm? + E 6mm?
Tb-FA 2 MCCB16A 16 4x1C-6mm? + E 6mm?

Bang: Bang tong hop day dan va thiét bi bao vé cap tir ti tong téi cac phu tai caa

toa 14 tang

43




Tinh toan twong tu nhu trén, ta c6 bang théng ké Aptomat va day dan dén céc

phu tai cua ting tang

Do loai phu tai tir ting 1-13 gidng nhau nén ta ldy mot bang tiéu chuan

e - Day dan
(i?rp Pén Aptor\‘:gt bio Loai day dan Vi tri
j Cu/XLPE/PVC + Cu/PVC
L1 MCE;EZ'G"A 2x1C-2.5mm? + E-2.5mm? | Chiéu Sang
L2 MCBléZ'GkA 2x1C 2.5mm2+E 2.5mm? | Chiéu Sang
L3 MCBléFXGkA 2x1C 2.5mm2+E 2.5mm? | Chiéu sang hanh lang
L4 MCBléFXGkA 2x1C 2.5mm2+E 2.5mm? | Chiéu sang hanh lang
-
©01- | L5 MCBléZ'(SkA 2X1C 2.5mm2+E 2.5mm? | Chiéu sing WC
13)
RCBO2P- , s | A
S1 6KA 16A 2x1C 2.5mm“+E 2.5mm O Cam
RCBO2P- , 2 | A e
S2 6KA 16A 2x1C 2.5mm“+E 2.5mm O Cam
ACl1 MC?_JéIZGkA 2x1C 2.5mm?+E 2.5mm? | May lanh
AC2 MC?—];ZBkA 2x1C 2.5mm?+E 2.5mm? | May lanh
Bang: Bang tong hop day dan va thiét bi bao vé cap tir ti tang(1-13) dén cac phu
tai
< ] Day dan
Ct?rp Pén Aptor\r)gt bio Loai day dan Vi tri
j Cu/XLPE/PVC + Cu/PVC
L1 MCBléFXESkA 2x1C-2.5mm? + E-2.5mm? | Chiéu Sang
TD- MCB1P-6KA ) ) A o
14 L2 16A 2x1C 2.5mm“+E 2.5mm Chieu Sang
RCBO2P- , s | A e
S1 6KA 16A 2x1C 2.5mm<+E 2.5mm O Cam

Bang: Bang tong hop day dan va thiét bi bao vé cap tir ti tang 14 dén cac phu tai
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CHUONG 4: THIET KE CHONG SET CHO TOA 14 TANG KHU HANH
CHINH THUY NGUYEN

4.1 Tong quan vé sét va chong sét

Sét 1a hién tuong phong dién c6 tia lira dién (chdp ) xay ra trong tam ddi

luu cua khi quyén kém theo tiéng no chdi tai va ti€ng sam rén vang.

Do téc d6 dong xung sét ting cuc ky nhanh nay s& sinh tbc do dién ap
con nhanh hon du/dt = 12 kV/us, nén gay ra hu hong cac thiét bi dién tir nhay
cam va thiét bi dién thong thudng nhu: bién thé, 6n 4p — UPS, ATS bi hu hong
do khong kip phéan g.

Theo udc tinh cua cdc nha chuyén mon, trén khép mit dia cau, cr mdi
gidy c¢6 khoang 40-50 ct sét danh xudng mat dat. Sét khong nhiing gay thuong
vong cho con nguoi, ma con co thé pha hiy nhitng tai san cta con ngudi nhu
cac cong trinh x4y dung, cong trinh cung cdp ning luong, hoat dong hang
khong, cac thiét bi dung di¢n, cac dai truyén thanh truyén hinh, cac hé théng
thong tin lién lac... va 1am gian doan cong viéc.

Sét 1a mot nguén dién tr rat manh, xuat hién do su hinh thanh céac dién tich
khéi 16n — tir cac dam mua giong mang dién tich dwong, & phan trén cua dam
may — va dién tich am, & phan dudi ctia ddm may — tao mot dién truong cd
cuong do 16n chung quanh dam may. Trong qua trinh tich Iily cac dién tich
trai ddu, mot dién trudng c6 cudng do gia tang lién tuc duoc hinh thanh. Khi
dién thé tai mot noi ndo do trong dam may vuot qua ngudng cach dién cua

khong khi, s€ xay ra hién tugng sét danh xuyén, hay con goi 1a sét tién dao.

Con duong ma sét di qua, lam thié€t hai cho tai san cua con nguoi trén mat
dat, co thé ké ra nhu sau:

— Sét danh truc tiép vao cong trinh.

— Sét lan truyén qua cac dudng cap cung cap ngudn cho thiét bi dién va

qua cac duong cap tin hi¢u gitra cac thiét bi di¢n.

=> Dya vao dic tinh sét, cic giai phap chéng sét phan biét thanh hai loai:
chéng sét tryc tiép va chong sét lan truyén.
4.1.1 Chong sét truwc tiép

Hé thdng chdng sét truc tiép 1a phuong phap chdng sét truc tiép nham tao
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ra mot hé théng bao vé xung quanh khu vuc can dugce bao vé. Co hai loai hé
thdng chdng sét truc tiép:

- Hé théng chéng sét chu dong (cap tién): Hé thong nay hoat dong bang
cach thu 16i va hiit mot ludng ion truc tiép tir d4m may vé phia hé thong chéng
sét. Viéc nay gia tdng kha ndng phong dién trong dam may, gilp giam nguy co
xay ra sét trong khu vuc can bao vé. Hé thdng chéng sét chu dong duoc coi 1a
mot phuong phép tién tién.

- Hé thdng chéng sét thu dong: Hé théng nay khong tao ra kich thich dé cu
sét xay ra. N6 khong ting kha ning phong dién trong khu vuc can bao vé gidng
nhu hé théng chéng sét chu dong. Thay vao d6, hé théng chng sét thu dong tap
trung vao viéc cung cdp mot dudng dan din sét an toan dé dan luu luong dong
dién tlr cu sét xay ra xudng mat dat mot cach an toan, tir xa khu vuc can bao vé.

Hai loai hé thng chéng sét truc tiép nay duoc st dung dé bao vé khu vuc
khoi nguy co sét va co cac cach tiép can khac nhau trong viéc d6i phd voi con
sét.

C6 ba phuong phap chinh dé thyc hién chong sét truc tiép: phuong phap
cb dién, phuwong phap phat xa sém va phuong phap phan tan dién:

- Phwong phap c6 dién

Phuong phéap nay dugc phat minh bé1 Benjamin Franklin vao nam 1753.
Hé théng chéng sét co dién st dung thanh kim loai lam kim thu sét, dugc dat
trén dinh céc cot dd bang gd, kim loai hoic bé tong va dit cao hon so véi cong
trinh. Céac kim thu sét nay dugc nbi v6i nhau bang day dan kim loai va két nbi
xudng hé thong tiép dia, cling dugc lam bang kim loai chon trong dat. Khi c6 sét
xay ra, kim thu sét va day dan truyén dong dién sét xuéng hé thong tiép dia.
Dong dién sét dugc giai toa va ti€u tan vao d4t, dam bao an toan cho cong trinh.
Phuong phap chéng sét co dién da duoc ap dung trong hang trim nam.

Phuong phap chdng sét theo phuong phéap cb dién c6 wu diém 1a don gian
va gia thanh ré. Tuy nhién, n6 c6 nhugc diém 1a pham vi bao vé hep, do tin cay
khong cao. Pé bao vé rong hon, phai st dung nhiéu kim va day dan, diéu nay co
thé anh huong dén my quan va kién trac cta cong trinh. Ngoai ra, cac kim thu

sét thudng bi ri sét, dirt giy va tudi tho clia hé théng thap. Hién nay, véi su tién
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bd ctia khoa hoc va cong nghé, dd c6 nhiéu thiét bi va phuwong phap chong sét
tién tién hon dugc nghién ctru va phat trién.
- Chong sét truc tiép theo nguyén ly dién tir phat xa sém — (ESE)

Nguyén tic hoat dong ctia dau thu sét phat xa sém tip trung vao viéc giam
hién twong CORONA (hién tugng phat tia lira hodc tiép dat) va ting cuong do
dién truong tai dau kim thu. Diéu nay tao diéu kién t6i vu dé thu hat va bat dong
dién tién dao tur sét tir ddm may dong.

Phuong phap ESE co nhiéu vu diém ndi bat: Do tin cdy cao, vung ban
kinh bao vé rong, dep, mi quan, tudi tho bén 1au.

Phuong phép chéng sét ESE da dugc ap dung rdng rii trong cac nudc tién
tién trén thé gidi. Gan day, & Viét Nam, nhiéu nha may, cong trinh va ngdi nha
dan ciing da ap dung phuong phap niy dé bao vé chong sét.

- Chdong sét truc tiép theo Cong nghé phan tin tich dién — (DAS)

Hé thdng nay duogc sir dung pho bién trong cac cong trinh 16n hién nay dé
ngan ngura hinh thanh tia tién dao khi sét danh. Hoat dong cua hé théng dua trén
hién tuong phong tia lra dién va sir dung hang ngan diém nhon kim loai dé tao
ra ion trén bé mit.

Hé thong nay hoat dong bang cach lién tuc giam chénh léch hiéu dién thé
gitta mit dat va dam may tich dién, dua né xudng dudi mirc kha ning tao ra tia
tién dao sét. Nho vay, sét khong dugc hinh thanh va xay ra.

4.1.2. Chong sét lan truyén
a) Khe hé phong dién

Khe ho phong dién 1a thiét bj don gian nhat gom c6 hai dién cuc. Mot dién
cuc ndi véi day dan dién, dién cuc con lai ndi voi hé théng ndi dit, chéng sét.

- Uu diém: Hé thong nay don gian va ré tién.

- Nhuoc diém: Khong c6 b phan dap hd quang 1én khi phéng dién c6 dong
va ap vo cung 16n d& gay 1én hién twong ngin mach tam thoi 1am cho cac role
bao vé co thé tic dong nham.

b) Chéng sét éng

48



GoOm hai khe hé phéng dién S1 va S2, khe ho Si dit trong mot dng 1am
béng vat liéu sinh khi, khi cé hién tuong qué dién ap, ca hai khe ho déu phoéng
dién dua dong dién sét xudng dat.

- Uu diém: Hiéu qua hon khe hd phong dién.

- Nhuoc diém: Kha niang loc hd quang con han ché.

¢) Chéng sét van

GOm hai phan tir chinh 13 khe ho phéng dién va dién tré 1am viéc khe ho
phong dién 1a mot chudi cac khe hé dién tré phong dién 1a dién tré phi tuyén
lam bang chat vilit co tinh chat dic biét khi dién ap tang thi dién tro giam xudng
dé ting kha ning dan dién khi dién ap tro lai binh thuong thi dién tré ting dé
dam bao kha nang cach di¢n.

- Uu diém: C6 kha nang dap hd quang, nang cao do tin cdy cung cap dién
va an toan trong khi van hanh.

- Nhuge diém: Gid thanh cao.

4.2. Chong sét cho toa 14 tang

Ta lya chon phuong pha Chong sét truc tiép theo nguyén 1y dién tir phat xa
so6m(ESE): 1a mo6 hinh chéng sét hién dai va tién tién nhat hién nay. No tién tién
hon mod hinh dién hinh hoc 1a vi né ng dung loai kim chti dong phat xa sém.
NO ¢6 pham vi bao vé hinh chudng cao rong hon chir khong phai hinh noén co
duong sinh thang hay 16m nhu cdc mé hinh chdng sét ¢b dién.

Ciling vi thé, nén v4i mot pham vi can bao vé, sb cuc thu sét phat xa sém s€
can it hon nhiéu sb cuc thu sét Franklin. Hon nita, né6 my quan va lap dit nhanh
chong. Trong timg cong trinh cu thé tong kinh phi cho viée lip dat cuc thu sét
phat xa sém thuong it hon tong chi phi lap dit cuc thu sét Franklin.

* Nguyén tic hoat dong:

Pau thu sét E.S.E nhan niang lugng can thiét trong khi quyén dé tich trir cac
dién tich trong bau hinh tru. E.S.E s& thu ning luong tir ving dién truong xung
quanh trong thoi gian gidng bao khoang tir 10 tgi 10000 (V/m). Pudng dan chu
dong bat dau ngay khi dién truong xung quanh vuot quéa gié tri cuc dai dé bao

dam nguy co sét danh 1a nho nhat.
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Phéat ra tin hiéu dién cao thé véi mot bién do, tan sé nhat dinh tao ra duong
dan sét chu dong vé phia trén dong thoi trong khi d6 lam giam dién tich xung
quanh Pau thu sét tic 1a cho phép giam thoi gian yéu cau phat ra duong dan sét

cha dong vé phia trén lién tuc.

Piéu khién su giai phong ion dung thoi diém: thiét bi ion hoa cho phép ion
phat ra trong khoang thoi gian rat ngin va tai thoi diém thich hop dac biét, chi
vai phan caa gidy trude khi co phong dién sét, do d6 dam bao dan sét kip thoi,

chinh xac va an toan.

E.S.E 14 thiét bi chu dong khong st dung ngudn dién nao, khéng gay ra bat
ky tiéng dong, chi tic dong trong vong vai us trudc khi ¢ dong sét thuc sy danh

Xuéng va cé hiéu qua trong thoi gian lau dai.

Két cau thiét bi chéng sét tia tién dao:
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Thiét bi thu sét duoc dat tai vi tri cao nhét ctia cong trinh va ban kinh

bao v€ duogc tinh theo cong thirc sau day:

Rp=yh(2D-h)+AL(2D +AL)
Trong do:

Ry: Bén kinh bao vé mit phang ngang tinh tir chan dat E.S.E
h: D0 cao tinh tir dinh diu kim thu sét t&i mat phfmg can dugc bao vé.
D(r): Biéu thi cap bao vé - Xac dinh nguy co c6 ving sét danh.

D(r) = 20m dung cho cap I (cong trinh: xang dau, kho dan, khi gas)

= 45m dung cho cép II (cong trinh: trién 13m, khu di tich lich sir xép hang

qudc gia; van phong chinh phi; toa nha qudc hoi....)

= 60m dung cho cap III (cong trinh: tda nha van phong, cong trinh dan

dung, cong nghiép..)
AL: 10%.AT
AT: Thoi gian phat tia tién dao sém cua kim thu sét E.S.E

Ta st dung kim thu sét Pulsar 18, IMH1812
Vi thoi gian tién dao: AT= 18u/s = 18.10°
Trong luong: 5 kg

Chiéu cao: h=5m

Ry=+/5(2.45 — 5) + (18.1076.10%). (2.45 + 18.10-¢.10°) = 44 (m)

B6 tri 4 duong cap déng bén dan va thoat sét tai vi tri dat thiét bi E.S.E
tir mai xudng hé thong tiép dat dam bao kha ning dan sét nhanh chéng an toan
cho cong trinh.

Lién két cap thoat sét véi ludi dang ap dugc dit trong bé tong san cac
tang st dung thép @ 10 dat cung thép cot bang ming song dic chung. Ludi
dang ap thép @ 10 han ndi voi day dang thé thép @ 10 dit ngdm trong cot bé
tong & dit dudi 16p hoan thién can dugc thi cong ngay khi d6 san cac tang dé
cho lién két v6i cap dong thoat sét tir mai xudng.
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CHUONG V: THIET KE NOI PAT BAO VE CAC THIET BI CHO
TOA 14 TANG KHU HANH CHINH THUY NGUYEN
5.1 Tinh Toan H¢ Thong Noi Pat
Phuong phap nay ap dung cho viéc tinh toan hé théng ndi dat trung tinh
ngudn may bién ap va tinh toan hé thong ni dt bao vé.
Nhu ching ta di biét c¢6 hai cach thyc hién nbi dat d6 1a ndi dat tu nhién
va ndi dit nhan tao.
5.1.1 Noi dat tu nhién
Noi dat ty nhién 1a s dung cac 6ng dan nudc hay cac dng bang kim loai
khac dat trong dét trir cdc 6ng dan nhién lidu long va khi dé chay cac két cau
kim loai cua cong trinh nha ctra c6 ndi dit, cac vo boc kim loai cta cap dat trong
dat lam trang bi n6i dat, & bénh vién nay khong cé cac diéu kién trén nén khong
st dung dugc ddi dat ty nhién 1a ching ta phai sir dung ndi dit nhan tao.
5.1.2 Néi dat nhan tao
N6i dat nhan tao thuong dugc thuc hién béng coc thép, thanh thép thanh
thép det hinh chit nhat hay thép goc dai 2m - 3m dong sau xubng dat sao cho
trén dau cua ching cach mat dat khoang 0,5 m - 0,7 m dé chéng an mon kim loai
thi cac dng thép cac thanh thép det hay thép goc c6 chiéu day khong nén bé hon
4 mm trén thuc t& ndi dat tu nhién khong dam bao quy pham dién tré ndi dat
chinh vi vy ta phai ap dung noi dat nhan tao.
5.2 Trinh Ty Tinh Toan Néi Dat
’Bu”é’c 1: Xac dinh dién trd ndi dat yéu cau cta hé théng ndi dat can thiét ké
noi dat Ryep
Buéc 25 Tinh toan dién tro suét tinh toan cua dit co tinh dén sy anh huong
cua thoi tiét.
Ta c6 cong thirc:

*

Prax = Kinax ™ P
Trong do:
p: Dién tré sudt cua dat

Kmax : Hé sb thoi tiét
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Bwde 3: Xac dinh dién tro no1 dat cia mot coc :

Ta c6 cong thuc:

0,366,

R
1c |

p*k *(

Trong do:

p: DBién tro suit cua dat

Kmax : Hé s6 thoi tiét

d : duong kinh coc (cm)

| : chiéu dai coc (cm)

t : d6 chon sau caa coc (cm)

21 1

d 2 “4t-I

Iog—+—|og4t +Ij (Q)

Loai dat Gia trj dién trg suat 10%(Q/cm)

S6i da vun 20
Cat 7

Cét pha 3

DAt thit 0,6

Dit den 1,0-1,5
DAt sét thit 1

DPit mun 0,4

Bing 5.1.Dién tré suat ciia mot so loai dat pho bién

Kiéu noi1 dat D06 chon sau cua

hé thong ndi dat

Hé s6 thoi tiét Ghi chu

Thanh nim ngang

0,8—1

1,25—1,45

Coc thiang dimg

0,8

12—1,4

S0 nho mua kho
So6 16n mua mua

Bang 5.2.Bing hé so6 thoi tiét tiéu biéu
Buéc 4: Xac dinh sb coc 1y thuyét

Trong do:

Rq: Dién tré néi dat

Rucp: Dién tro ndi dat cho phép

Buwéc 5: Xac dinh dién trg thanh ndi nam ngang

0,366, 21?

R *log Z—  (Q
‘ gbt()

I max
Trong do:

t : d6 chon sau caa coc (cm)

pmax : diéN tr suat cua dat ¢ do sau chdn thanh nam ngang (Q/cm)
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b : bé rong thanh ni (cm)

| : chiéu dai coc (cm)

Budc 6 : Xac dinh dién tré suét thuc té cua thanh ndi
Ta c06 cong thac

R =
Up
S6 coc chon thang dung Ty s6 a/l (a - khoang céch gitra 2 coc;
| - chiéu dai coc)
1 2 3
Ne Nt Ne Nt Ne Nt
Khi dat coc theo chu vi mach vong
4 069 | 045 | 0,78 | 055 | 0,85 | 0,70
6 0,62 | 0,40 | 0,73 | 0,48 | 0,80 | 0,64
8 058 | 036 | 0,71 | 0,43 | 0,78 | 0,60
10 0551|034 | 069 | 040 | 0,76 | 0,56
20 047 | 0,27 | 0,64 | 0,32 | 0,71 | 0,47
30 0,43 | 0,24 | 0,60 | 0,30 | 0,68 | 0,41
50 0,40 | 0,21 | 0,56 | 0,28 | 0,66 | 0,37
70 0,38 | 0,20 | 054 | 0,26 | 0,64 | 0,35
100 031|019 | 052 | 0,24 | 0,62 | 0,33
Khi cac coc xép thanh 1 day
3 0,78 | 0,80 | 0,86 | 0,92 | 0,91 | 0,95
4 0,74 | 0,77 | 0,83 | 0,87 | 0,88 | 0,92
5 0,70 | 0,74 | 0,81 | 0,86 | 0,87 | 0,90
6 063 | 0,72 | 0,77 | 0,83 | 0,83 | 0,88
10 059 | 0,62 | 0,75 | 0,75 | 0,81 | 0,82
15 0,54 | 0,50 | 0,70 | 0,64 | 0,78 | 0,74
20 049 | 042 | 0,68 | 0,56 | 0,77 | 0,68
30 043|031 | 0,65 | 0,46 | 0,75 | 0,58

Bang 5.3 Bang hé s6 sir dung coc 1 va thanh ngang

Buwéc 7: Xac dinh dién tro khuéch tan cua n coc chon thang dung
R
R —

L=
nmn.

Ic

Budrc 8: Xac dinh dién tré ndi dat

So sanh dién tro ndi dat cho phép néu RY, < R ¢, thi théa man, néu RY, > R ¢,
thi ta phai tinh lai.
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5.3 TINH TOAN NOI PAT CHO HE THONG PIEN VA CAC THIET BI
MQT PHA, BA PHA KHAC

Pé d¢am bao cho hé thdng thiét bi trong khach tod 14 va céc thiét bi chiéu
sang duoc ndi khong, bao vé ndi dit ta dung hé thdng day dan ndi tir vo cac may
vé hé thdng coc ndi dat trung tinh ngudn ciia tram bién ap tinh toan phan trén
thong qua diém ndi khong tai cac ti dién phan phdi ha vé ti may cat tong roi
dén cuc trung tinh cia may bién ap vé dén hé théng ndi dét cua tram bién ap day
dan nbi bao vé diy E mau vang dua ,xanh 14 cay lau dat ...) c6 thé tach riéng véi
day pha cap 4 X + E hoic c6 thé dung cap 5 16i trong d6 c6 mot 16i lam day nbi
khong.

Yéu cau tinh toan ddi véi hé thong tiép dia lap lai cta ludi trung tinh 1am
viéc kha don gian nhung mang lai hiéu qua kinh té tin cdy cung cip dién cao
dién tro ndi dat 1ap lai dbi v6i ludi ha thé < 1000V ludn khong 16n hon 10 Q tai
cac vi tri ti dién hodc tai khu vuc tap trung nhiéu thiét bi dong co cong suét cao
trinh tu tinh toan hé théng nbi dat 13p lai hoan toan tuwong tu khi tinh cho hé

thong no1 dat 1am viéc may bién ap.
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KET LUAN

Sau thoi gian 3 thang lam dd 4n v6i sy huéng din tan tinh cia thay gido
Th.S Nguyénx Poan Phong. Em da hoan thanh dé tai dugc giao v6i ndi dung
“Thiét ké cung cip dién cho toa 14 tang khu hanh chinh Thuy Nguyén”. Thong
qua dé tai da giup em hiéu rd hon vé nhimg gi d3 duoc hoc tip trong sudt thoi

gian qua.

Do kién thuic con han ché nén trong do &4n ctia em con rat nhi€éu khiém
khuyét va thiéu sét. Qua d6 em mong nhan dugc sy gop ¥ cua thay c6 va cac

ban dé d6 an nay ctia em dugc hoan thién hon nira.

Em xin chan thanh cam on thay gido Th.S Nguyén Poan Phong di hudng
dan va gitp d& em hoan thanh dd an nay. D6 chinh 1 nhing kién thirc co ban
gitip em hoan thanh nhiém vu t6t nghiép va 1a nén tang cho cong viéc cia em

sau nay. Em xin chan thanh cdm on !
Hai phong, ngay.... thang... nam 2024

Sinh Vién

Tran Khang Minh
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