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LOI MO PAU

Vao khoang nhimg nam 1750 con ngudi di phat hién ra dién va bat dau st
dung nd vao cudc sdng hing ngay. Cho dén nay dién 1a mot ngudn ning lugng
khong thé thiéu trong mdi ho gia dinh trén toan thé gidi. Hon thé nita cac may
méc chay bang dién ciing gitip cho ning suat, san luong hang hoa cuia con ngudi
tang 1én rat nhiéu va gitp cho chiing ta kham pha, nghién ctru thé gidi cling nhu
vl tru.

Trong linh vuc xy lap, cung cip dién 1a mot trong nhitng van dé quan trong
ctia qua trinh xay dung cac cong trinh 16n hién nay. N6 khong chi lién quan dén
van dé thAm my cla toan bd cong trinh ma con lién quan dé cac van dé an toan
chang han nhu : an toan dién, phong chdy chira chay, ... Do vay viéc tinh toan va
thiét ké can duoc thyuc hién mot cach ti mi chinh xac. Va dé hé thong lai cac kién
thirc da hoc dé ap dung vao thuc tién, em da chon dé tai: « Thiét ké cung cd'p dién
cho toa G,H,I trwong hoc lién cip alpha” . Do thoi gian c6 khong nhiéu nén em
chi nghién ctru cung cap dién cho toan nha G, H, I va chi giéi han trong phan tinh
toan phu tai dién bao gém: Xéc dinh tinh toan phu tai, chon cong suat may bién
ap, may phat dién, chon day dan, thiét bi bao vé cho cac thiét bi.

Em xin chan thanh cam on thay gido ThS. Nguyén Poan Phong di tan tinh
huéng dan, dinh hudng cho em nghién ciru thyuc hién dé tai nay. Em ciing xin cam
on tat ca céc thﬁy c0 khoa Dién — bién tu, truong Pai Hoc Quan 1y va Cong nghé
Hai Phong da giup d& em rat nhiéu trong qua trinh nghién ctru dé em c6 thé hoan
thanh d6 an ctia minh

Hai Phong, ngay .... thang .... nam 2025

Sinh vién thuc hién

Pham Hiru Binh



CHUONG L. GIOI THIEU TONG QUAN VE
TRUONG LIEN CAP ALPHA

1.1 TONG QUAN VE TRUONG LIEN CAP ALPHA
Tén dy an: Pau tu xay dung Truong lién cap Alpha
Cong trinh: Trudng lién cip Alpha
Dja diém: Khu d6 thi Anh Diing 7, phudng Hung Pao, thanh ph Hai Phong
Pai dién chii dau tu: Cong ty C6 phan Gido duc Viét My Hai Phong
Tu van giam: Cong ty TNHH co dién Ecoba Viét Nam
Dién tich mit bang: 13064 m?
Truong lién cap Alpha 13 hé théng truong hoc 3 cip hoc: THPT — THCS —
Tiéu hoc. Trudong Alpha di c¢6 2 co s& duoc dit tai Ha Noi va dang tiép tuc xay

dung co s¢ 3 tai Duong Kinh, Hai Phong.
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1.2 YEU CAU CUNG CAP PIEN CHO TRUONG LIEN CAP ALPHA

bg tin cay cép dién: mirc do0 dam bao lién tuc cép dién tuy thudc vao tinh
chét yéu cau phu tai, khi mat dién luéi s& dung dién may phét cap cho cac phu tai
quan trong.

Chét luong dién duoc danh gia qua hai chi sd: tan sb va dién ap



An toan cong trinh cung cép dién phai dugc thiét ké co tinh an toan cao: an
toan cho ngudi van hanh, ngudi st dung an toan cho cac thiét bi dién va toan bod
cong trinh.

Kinh té&: mot phuong an dat tién thuong cé uu diém 1a do tin cay va chat
luong dién cao hon.

Panh gia kinh té 1a phuong an cap dién qua hai dai lugng: vén dau tu va

phi van hanh.



CHUONG II. XAC PINH PHU TAI TiNH TOAN CHO
TOA G,H,] TRUONG LIEN CAP ALPHA

2.1 GIOI THIEU CAC PHUONG PHAP TiNH TOAN PHU TAI
Hién nay c6 nhiéu phuong phap dé tinh phu tai tinh toan. Nhitng phwong phap
don gidn, tinh toan thuan ti¢n, thuong két qua khong that chinh xac. Nguoc lai,
néu d6 chinh xac duoc ning cao thi phuong phap phirc 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 ding nhat:
2.1.1 Xac dinh phu tii tinh toan theo cong thirc suat dit va nhu cau
Cong thurc tinh:

Pu=Kne. X1 Pai

Qu=pu.tan @

2 2 Pt
S — P —_—
tt tt + Qtt Cos @

Mot cach gan ding co thé 1y Py= Py,
Do do: Ptt: kn0°2?=1 Pdmi

Trong do:

Pai ,Pami —cOng suat dit va cong suat dinh mirc cta thiét bi thi i, kw
Py, Qu, Si—cong suit tac dung, phan khang va toan phan tinh toan ctia nhom thiét
bi,kw, kvar, kva

N — s6 thiét bj trong nhém.
Néu hé s6 cos ctia cac thiét bi trong nhom khéng giéng nhau thi phai tinh hé sb
cong sut trung binh theo cong thirc sau:

P,cos@ + P,cos@, + -+ + P,cosg,
P1+P2 ++P1‘1

Hé s6 nhu cau ciia cac may khac nhau thudng cho trong céc so tay
Phuong phép tinh phu tai tinh toan theo hé sd nhu cau c6 uu diém 1a don gian,

thuan tién,vi thé n6 1a mot trong nhitng phuong phap dugc sir dung rong rii.



Nhuoc diém ctia phuong phép nay 1a kém chinh xac. Bdi vi hé s6 nhu ciu ky tra
dugc trong $6 tay 1a mdt s6 liéu ¢d dinh cho trude khong phu thudc vao ché d6
van hanh va sd thiét bi trong nhom may. Ma hé $6 Kne=Ksq.Kmax €O nghia la h¢ sb
nhu cau phu thudc vao nhitng yéu té ké trén. Vi vay, néu ché d6 van hanh va sb
thiét bi nhoém thay doi nhiéu thi két qua s& khong chinh xac.
2.1.2 Xdc dinh phu tdi tinh todn theo suét phu tdi trén mét don vi dién tich
sdn xudt
Cong thuc:
Py = po.f

Trong do:
po- Suat phu tai trén 1m? dién tich san xuét, kw/m>;
f- Dién tich san xuat m? (dién tich dung dé dit may san xuat).

Gia tri po c6 thé tra dugc trong so tay. Gia tri po ctia ting loai ho tiéu thy do
kinh nghiém van hanh thong ké lai ma cé.

Phuong phap nay chi cho két qua gan dung, nén nd thuong dugc ding trong
thiét ké so bo hay dé tinh phu tai cac phan xuéng c6 mat dd may moc san xuat phan
b twong ddi déu, nhu phin xuong gia cong co khi, dét, san xuit 6t0, vongbi. ...

2.1.3 Xdc dinh phu tii tinh todn theo sudt tiéu hao dién ning cho mét don vi

sdan pham
Cong thuc tinh:
b M. W,
L Tmax
Trong do:

M- Sé don vi san pham duoc san xuat ra trong 1 nim (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 1on nhat tinh theo gio.

Phuong phap nay thudng dugc dung dé tinh toan cho cac thiét bi dién co



d6 thi phu tii it bién d6i nhu: quat gio, bom nudc, may khi nén...Khi d6 phu tai
tinh toan gan bang phu tai trung binh va két qua twong ddi trung binh.

2.1.4 Xdc dinh phu tdi tinh todn theo hé sé cuwc dai kmax va cong sudt trung binh
P (con goi la phwong phdp sé thiét bi hiéu qud nny)

Khi khong c6 cac s lidu can thiét dé ap dung cac phuong phép tuong ddi
don gian d3 néu trén, hodc khi can nang cao trinh do chinh x4c cua phu tai tinh
toan thi nén dung phuong phap tinh theo hé sé cuc dai.

Cong thiuc tinh:
Pt = Kmax-Ksd.Pdm
Trong do:
Pam- Cong suit dinh mirc (w)
Kmax, Ksa- HE 6 cuc dai va hé s st dung
Heé s6 str dung ke ciia cdc nhom may co thé tra trong so tay.

Phuong phap nay cho két qua trong ddi chinh xac vi khi xac dinh s thiét bi
hiéu qua np, chung ta da xét téi mot loat cac yéu to quan trong nhur anh hudng cua
sb luong thiét bi trong nhom, s6 thiét bi co cong suét 1on nhat cling nhu su khac
nhau vé ché d6 lam viéc cua ching.

Khi tinh phu tai theo phuwong phap nay, trong mot sd truong hop cu thé
dung cac phuong phap gan ding nhu sau:

+ Truong hop n < 3 va nyq < 4, phu tai tinh theo cong thirc:

Pu= X721 Pami
Pdi v6i thiét bi 1am viéc & ché do ngén han 1ap lai thi:
5 S dm\/%
0875
+ Truong hop n > 3 va nyq < 4, phu tai tinh theo cong thue:
Pi = Y21 kptiPami
Trong do:

Kp- Hé s6 phu tai cua tirng may



Néu khong c6 s6 liéu chinh xac, c6 thé tinh gan dung nhur:
K= 0,9 dbi voi thiét bi lam viéc & ché do dai han
Kpi=0,75 dbi voi thiét bi lam viéc & ché do ngén han 1ap lai

+ g > 300 va kyg < 0,5 thi hé s6 cuc dai ks duge 1y ing véi npg = 300.
Con khinpg > 300 va kg > 0,5 thi: Pt=1,05.Ksd.pam

+ Pbi voi cac thiét bi co d6 thi phu tai bang phing (cac may bom, quat nén
khi,...) phu tai tinh toan c6 thé liy bang phu tai trung binh:

Ptt = Ptn = ksd.pdm

+ Néu trong mang c6 cac thiét bji mot pha thi phai c6 gang phan phdi déu
cac thiét bi d6 1én ba pha ctia mang.
2.2 PHUONG PHAP TINH TOAN CHIEU SANG

C6 nhiéu phwong phap tinh toan chiéu sang nhu:

— Lién x0 ¢6 cac phuong phép tinh toan chi€u sang sau:

+ Phuong phép hé sb st dung

+ Phuong phap cong suit riéng

+ Phuong phap diém

— M¥ c6 cac phuong phap tinh toan chiéu sang sau:

+ Phuong phap quang thong.

+ Phuong phép diém

— Con Phap c6 cac phuong phap tinh toan chiéu sang nhu:

+ Phuong phap hé sb st dung

+ Phuong phéap diém

Va ca phuong phép tinh toan chiéu sang bang phan mém chiéu sang.
Tinh toan chiéu sang theo phwong phap hé sé sir dung gém cé cac budc
1. Nghién ctru d6i tuong chiéu sang
2. Lua chon dd roi yéu cau
3. Chon hé chiéu sang

4. Chon ngudn séng



5. Chon bd dén
6. Lua chon chiéu cao treo dén

Tuy theo dac diém dbi tuong, loai cong viéc, loai bong den, sy gidm choi
bé mat lam viée ta c6 thé phan bd cac dén sat tran (h’= 0) hoac cach trAn mot
khoang h’. Chiéu cao bé mit 1am viéc ¢6 thé trén d6 cao 0.8m so v&i mit san (mat
ban) hodc ngay trén san tiry theo cong viéc. Khi d6 d6 cao treo dén so véi bé mit
lam viéc: hyy = H — h' — 0.8 (v6i H - chiéu cao tir san 1én tran).

Can cht ¥ rang chiéu cao h,, d6i véi dén huynh quang khong dugc vuot
qua 4m, néu khong d6 sang trén bé mit 1am viéc khong da con ddi véi cac dén
thily ngan cao ap, dén halogen kim loai, ... nén treo trén do cao 5m tro 1én dé
tranh choi.

choi.

7. X&c dinh cac thong so6 ki thuat anh sang:

ab
h,(a+b)

K =
Véi: a,b — chiéu dai va chiéu rong can phong ; hy — chiéu cao tinh
toan

- Tinh hé s6 bu: dya vao bang phu luc 7 cua tai liéu [2].

- Tinh ty s6 treo: j = s = chiéu cao tr bé& mat dén dén tran
Xac dinh hé sb sir dung:

Dua vao thong s6: loai bo den, ty s6 treo, chi s dia diém, hé sb phan
xa tran, tuong, san, ta tra gia tri hé $6 str dung trong cac bang do cac NHA
G,H.I hé tao cho sin.

8. X4c dinh quang thong tong theo yéu cau:

E,.Sd
tong — T

Trong do:
E;.: D0 roi lya chon theo tiéu chuin (lux)

s: Dién tich bé mat 1am viéc (m?)



d: Hé s bu
Ptong: Quang thong téng cac bd dén (Im)
9. Xac dinh sb bo dén:

(l)té’ng

Nboden =
cl)cacbong/lbo

Kiém tra sai s6 quang thong:

Nboden- (l)cacbong/lbo - (l)té’ng

Ad% =
(l)té’ng

Trong thyc té sai s tir -10% dén 20% thi chap nhan duoc.
10. Phan bd cac bd dén dua trén cac yéu to:

- Phéan bé cho d6 roi dong déu va tranh chéi, dic diém kién tric cia dbi
tuong, phan bd d6 dac.

- Théa mén céc yéu cau vé khoang cach tdi da gitta cac diy va giira cac dén
trong mot da, dé dang van hanh va bao tri.
11. Kiém tra dd roi trung binh trén bé mit lam viéc:

d)cacbong/lbo- Nboden U
Ewp = Sd

2.3 THONG KE PHU TAI TOA NHA G, H, I
Thiét ké cung cap dién cho toa NHA G, H, I

- Tang 1: Bao gébm khu vire dé xe cho gido vién, phong tuyén sinh, cac vin
phong, phong lam viéc, khu vuc bé boi, nha vé sinh.

- Tang 2: Bao gdbm hanh lang, cac phong hoc, phong gido vién, kho, nha vé
sinh.

- Tang 3: Bao gdm khu vuc nha da ning, cac phong hoc danh cho cac mén
nang khiéu, nghién ctru khoa hoc, nha kho va nha v¢ sinh.

- Téang mai: Bao gdm khu vire du phong va phong ki thuat.

- Céac phu tai khac: Ngoai cac phu tai trén con c6 cac phu tai sau: Hé thong

ctru hoa, hé thong 4m thanh, hé thong camera quan sat. ..



Thiét ke cung cap dién chi¢u sang ngoai nha

- L G W
N \ / 7/
\\\ \ = /S

Hinh 2.1 So @6 phong hoc dién hinh

2.3.1 Xdac dinh cong suit phu tii dién cho ting 1
2.3.1.1 Tai dién cac phong

e Tai chiéu sang

- Cac thong s6 dau vao tinh toan chi€u sang

Tran: tréng Hé $6 phan xa tran: Py = 0,7
Tudng: hong phan Hé s6 phan xa tuong: P,=0,5
San: xanh dam Hé sb phan xa san: P;,= 0,3

Chiéu cao tinh toan chiéu sang cho dén
Dén duoc lap sat tran (h’-0 m)
Do cao treo dén so voi bé mat 1am viée (hiv=0,8 m)

Tham khao TCVN 7114-2008
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Bang 2.1 — Bang d¢ roi ap dung

STT Loai phong/ khu vue Do roi (TCVN) — Lux
1 Hanh lang 100
2 Phong tuyén sinh 200
3 Nha vé sinh 300
4 Phong phong van, phong quan 1y 300

e Chon do6 roi

- Ddi voi phong tuyén sinh, chon 13 300 lux

- Ddi v6i phong hop, phong 1am viée chon d6 sang 350 lux

- Dbi v6i hanh lang, chon d§ sang 100 lux

- Dai v6i vian phong, chon d6 sang 300 lux

- Pi voi van phong, chon dd sang 300 lux
Viéc tinh toan chiéu sang duoc thuc hién béng cong thire, sau do s€ kiém tra lai.
Tinh toan cong suét cho phong tuyén sinh (cac phong hoc nay co thiét ké va dién
tich 1a nhu nhau).

e Tinh tai dién cho tuyén sinh

Phuong phép tinh toan 1a phuong phap hé s6 st dung

Chiéu dai: a=25.2 (m)

Chiéu rong: b= 8 (m)

Chiéu cao: H=3 (m)

Dién tich: S=201.6 (m?)

Chon loai dén panel led kich thuéc 600x600mm 220v-45w gan tran anh sang

tring, quang théng = 40001m.

- Hé sb duy trix (hé s6 bu) d=1,3

ab 25248 — 20
H(a+b) 3(25.2+8)

- Chi s dia diém phong: K=

Ta c6 h¢ s6 U= 0,4
- Cong thuc tinh quang thong tong:

11
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téng — T
E..= 300 lux
S=201.6 m>
Hé s6 bu d= 1,3
Bsng = —200'251'6'1'3 = 131 400 (lumen)
86 dén: Niuoaen= - = 32.76 — Chon 33 béng dén

Kiém ta d0 roi trung binh trén bé mat lam vi¢c sau 1 nam:

33.4000.0,4

=201 lux — Pat yéu cau
201.6.1,3

Ew =

Tinh tai dién nha vé sinh ( téng 03 phong)
Chiéu dai: a =6 (m)

Chiéu rong: b = 5.6 (m)

Chiéu cao: H = 3(m)

Dién tich: S = 33.6 (m?)

Tinh toan tuong ty nhu chiéu sang cho tuyén sinh, khi d6 s dén

can dung 13 15 Downlight 4m tran, cong suat 18W, 16001m.

Tinh tai dién cho phong phéng van, phong quan 1y (tong
07 phong)

Chiéu dai: a = 3,5 (m)

Chiéu rong: b = 4 (m)

Chiéu cao: H=3 (m)

Dién tich: S = 14 (m?)

Tinh toan twong tu nhu chiéu sang cho phong chuc niang, khi d6

s6 dén can dung 1a 4 dén panel led kich thuéc 600x600mm 220v-

45w gan tran anh sang trang, quang thong = 4000Im

e Tinh tai dién cho hanh lang va ctra vao

Chiéu dai: a= 50 (m)
Chiéu rong: b= 4 (m)
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- Chiéu cao: H=3 (m)

- Dién tich: S=200 (m?)
Tinh toan twong tu nhu chiéu sang cho phong chirc ning, khi do
s6 dén can dung 12 47 Downlight &m tran, cong suat 18W,
1600Im.
Ngoai ra trong phong con lap thém cac loai dén khac nhur:
Hai den tuyp led 20 W cho phong k¥ thuat.

e (Cac tai dién khac:

Ngoai tai chiéu séng, ta tinh toan cac tai dién khac trong phong hoc gom:
- Quat tran sai canh 1400mm, 220v, 80W
- Quat am tran, quat am tuong
- Cung 117 6 cam duoc b tri tai cac phong phuc vu cho céc thiét bi va du
phong

e Tong cong tai dién tang 1

Dua theo thiét ké dién ctia Schneider vé cac hé sd déng tho1 Ks (bang BI7-
Hé s6 Ks theo chirc nang mach hé s6 sir dung Ku, dé cho phép xac dinh cong suét
va cong suét biéu kién 16n nhat dung dé dinh kich c& ctia hé théng dién.

Hé s6 str dung 16n nhat (Ku)

Trong diéu kién binh thuong, cong suét tiéu thu thuc cia thiét bi dién
thuong be hon tri dinh mirc cua no.

Do d6 hé sb st dung (Ku) dugc dung dé danh gia tri cong suat tiéu thu thuc.
Déi voi thiét ké cho truong hoc, ap dung hé sb st dung céng suat cho mang chiéu
sang va dong co, 6 cam bang 1.

Hé s6 dong thoi (Ks): Thong thuong thi su van hanh cia tat ca céc tai co
trong 1 mang dién it khi ndo cing xay ra. Hé s6 dong thoi Ks dung dé danh gia
phu tai dién. Doi véi thiét ké cho trudng hoc, theo bang B17- hé s6 Ks theo chirc
nang mach, huéng dan thiét ké cung cap dién theo tiéu chuan IEC, B36, 4p dung
hé sd dong thoi cho mang chiéu sang va dong co bang 1 cho timg mach. Hé s6 6

cam Ks=0,5-0,8 va hé sb chiéu sang Ks=1.
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Bang 2.2 — Bang tinh tai dién ting 1

Mach s Phu tdi dién S6 lugng( B) P(W)
)
1 Piéu hoa 4m tran phong 3 3x 8.8 kW
tuyén sinh
2 Piéu hoa phong phong 1 1 x3.8kWx7
van va phong quan ly phong
3 Dén phong tuyén sinh 33 45 x 33
4 Deén toilet 15 15 x 18 x 3 phong
5 Deén hanh lang 47 18 x 47
6 Piéu hoa hanh lang 4 3.8kWx 4
7 Quat gi6 tuoi, quat hut 14 13.68 kW
thai
8 Céc phu tai khac 9 5.5kW
Tong cong 122 kW
Bang 2.3 - Bang tinh tai dién ting 2
Mach so Phu tai dién S6 lwong ( khu P(W)
vue )
1 Phong nghién ctru khoa 1 25.0 kW
hoc
2 Phong hoc b mon 2 18.0 kW
3 Phong da nang 1 30.0 kW
4 Phu tai chiéu sang & 6 | ( Hanh lang, WC 4.0 kW
cam chung )
Tong cong 77.0 kW




Bang 2.4 - Bang tinh tai dién tang 3

Mach s Phu tai dién S6 lwong ( Khu P(W)
vuc/ Bon vi)
1 Phong hoc tiéu chuan 9 72.0 kW
2 Phong hoc bd mon 2 24.0 kW
3 Piéu hoa & Chiéu sang | ( Dién tich chung 30.0 kW
hanh lang )
4 Nha v¢ sinh & Kho ( Céc khu vuc 10.0 kW
phu )
Tong cong 136.0 kW
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Hinh 2.2. Mit bang bé tri di¢u hoa khong khi ting 1 toa nha G




Ap dung twong tu nhu tinh toan cho ting 2 va 3 ta ¢6 két qua tinh toan cho
nhiing phong hoc con lai nhu sau:
- Tang 2: 77kW ( gdm 01 phong nghién ctru khoa hoc, 2 phong hoc bo
mon, 01 nha da nang
- Tang 3: 136kW ( gdm 09 phong hoc, 02 phong hoc bd mén, nha vé sinh,
kho)

e (ac tai dién khac

- Ngoai tai chiéu sang hanh lang, ta tinh cac tai dién khac

- Lbi vao cau thang b, dit 2 dén Exit 3W, 2 Led (2x3W) va 3 dén Led tron
12W (2 thang b9)

- Hai phong ki thuat dién mdi phong lap 1 bong 18W va 1 6 cam ba 1500W

- N&i vao thang may thoat hiém lap 1 dén Exit 3W

- Lbi vao thang bo va thang may thoat hiém mdi noi lap 1 dén chi hudéng
thoat hiém 3W, cung mot s6 dén su ¢ tﬁng.

Bang 2.5-Bang tinh tii dién tang 1 Toa nha G

Mach s6 Phu tai dién S6 lwong (B) ) P(W)

1 Piéu hoa 4m tran phong 3 3x 8.8 kW
tuyén sinh

2 Piéu hoa phong phong 1 1 x3.8kWx7
van va quan ly phong

3 Pén phong tuyén sinh 33 45x 33

4 Deén toilet 15 15 x 18 x 3 phong

5 Dén hanh lang 47 18 x 47

6 Diéu hoa hanh lang 4 3.8 kW x 4

7 Quat gid, quat hut thai 14 13.68 kW

8 Céc phu tai khac 9 5.5kW
Tong cong 122 kW
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Bang 2.6 Bang tinh tii dién ting 1 toa nha H

Mach s6 Phu tai dién S6 lwong ( B ) P(W)
1 Diéu hoa 4m tran 3 3x8.8kW
phong tuyén sinh
2 Diéu hoa phong phong 1 1 x3.8kWx7
van va phong quan ly phong
3 Pén phong tuyén sinh 33 45x 33
4 Deén toilet 15 15 x 18 x 3 phong
5 Deén hanh lang 47 18 x 47
6 Piéu hoa hanh lang 4 3.8kWx 4
7 Quat gi06, quat hut thai 14 13.68 kW
8 Céc phu tai khéc 9 5.5kW
Tong cong 122 kW
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Bang 2.7. Bang tinh tai dién tang 1 tda nha I

Mach s6 Phu tii dién S6 lwong (Bo) P(W)

1 Piéu hoa 4m tran 5 3 x 8.8kW
phong tuyén sinh

2 Diéu hoa phong phong 2 1 x3.8kWx7
van va phong quan ly phong

3 Pén phong tuyén sinh 42 45 x 33

4 Dén toilet 21 15 x 18 x 3 phong

5 Dén hanh lang 57 18 x 47

6 Piéu hoa hanh lang 5 3.8 kW x 4

7 Quat gio, quat hut thai 18 13.68 kW

8 Céc phu tai khac 6 5.5kW
Tong cong 122 kW

2.4 TINH TOAN CAC PHU TAI KHAC

Cac hé thong phu tro khac bao gdm:

- Bom cap sinh hoat 4 cai cong suat 5500W (2 hoat dong, 2 du phong).

- Bom ctru hda 1 cai cong suat 11000W hoat dong va 10 bom chita chay

cong suat 11000W du phong.

- Bom xir Iy nudc thai 4 cai cong suat 5000W (2 hoat dong, 2 du phong).

- Tu dién giat 1a 2 cai cong suat 15000W (1 hoat dong, 1 dy phong).

- Quat thong gi6 mai 1 cong suit 23500W hoat dong va 1 quat ting ap N,
cong suat 15000W (1 hoat dong, 1 du phong).

- Hé thong chiéu sang ngoai 15000W dy phong.
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Bang 2.8 Bang tom tit tinh toan tong phu tai dién cho cac hé thong

Mach s Tai SL(Bd) [P(W)| K, | Ky | P (W)
Hé théng bom sinh hoat: TD — BSH
1 Bom sinh hoat 2 5500 1 |08 | 8800
2 Bom nhiét 13 2500 1 |08 | 26000
Tong 42800
Hé théng ciru hoa: TD — CH
3 Bom ciru hoa 1 11000 | 1 |08 | 8800
Tong 8800
Hé théng bé boi: TP — BB
4 Bom loc bé boi 1 1 3000 1 |08 | 2400
5 Bom loc bé boi 2 1 3000 1 |08 | 2400
6 Bom hoéa chat bé 1 500 1 10,8 400
boi
7 Cap cho quat 1 4400 1 |08 3520
Tong 8.72
Hé thong thong gio: TD - TG
8 Quat thong gi6 mai 1 23500 | 1 | 08 | 18800
9 Quat ting ap hut 16 3000 1 |08 | 38400
khoi
10 1 15000 | 1 | 0,8 | 12000
11 10 1500 1 |08 | 12000
Tong 81200
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2.5 TONG CONG PHU TAI PIEN TiNH TOAN

Bang 2.9 Bang tinh toan tong phu tai cho NHA G

Mach so Tén ti dién Vi tri Tai Py (W)
1 TP -3G Tang 3 136 kW
2 TP -2G Tang 2 77 kW
3 ™D -1G Tang 1 122 kW
Téng 335 kW
Cong
Bang 2.10 Bang tinh toan tong phu tai cho NHA H
Mach s6 Tén ti dién Vi tri Tai Py, (W)
] TP - 3H Tang 3 136 kW
2 TP - 2H Tang 2 77 kW
3 TP - 1H Tang 1 122 kW
Tong cong 335 kW
Bang 2.11 Bang tinh toan tong phu tai cho NHA I
Mach s6 Tén ta dién Vi tri Tai Py, (W)
1 TP — 31 Tang 3 136 kW
2 TP - 21 Tang 2 77 kW
3 TP - 11 Tang 1 122 kW
Tong cong 335 kW

1. Phu tai tirng toa:
- Tbng phu tai 3 toa: 3 x 335 kW = 1005 kW
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2. Phu tai hé thong phu tro
Gia tri 141.52 kW dugc giir nguyén bao gdm céc hé thong bom sinh hoat,
ctru hoa, bé boi va thong gid ( dua vao bang 2.16)

3. Tong phu tii tirng toan duw 4n

Peeong = 1005 kW (3 toa ) + 141.52 kW ( Phu trg ) = 1146.52 kW
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CHUONG III: PHUONG AN CUNG CAP PIEN CHO NHA
G,H,] TRUONG HOQC LIEN CAP ALPHA

3.1 LUA CHON PHUONG AN CAP PIEN CHO NHA G,H,I TRUONG
HQC LIEN CAP ALPHA

Viéc lya chon phuong an cung cip dién gdm may bién ap, tu dién phan
phdi, hé thong truyén tai dén cac noi tiéu thu sao cho viée cung cép dién hop 1y,
gén phu tai, it tdn kém, dé van hanh sira chita thay thé, cling nhu dam bao vé mat
kinh té nhu dién tich dit tram, day cap ngam, ti dién tong.

Tir 16 22kV (do luéi dién thanh phd ngudn trung thé 22kV) sé& cp vao tram
bién 4p 22/0,4kV. Ttr ti phan phdi trung tdm ta cAp dién cho 1 ti phan phdi trung
gian. T til ndy s& cdp dién cho ta dién & cac tang va cac phu tai khac.

3.2 XAC PINH DUNG LUQNG CHO TRAM BIEN AP
3.2.1 Tong quan vé chon tram bién ap

Tram bién 4p dung dé bién doi dién ap tir cap dién 4p nay sang cap 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 ap:

Tram bién 4p trung gian hay con goi 1a tram bién ap chinh: Tram nay nhan

dién tir hé thdng 35-220kV, bién thanh cac cip dién ap 15kV, 10kV hay 6kV ca
biét ¢ khi xudng 0,4kV.
Tram bién ap phan xudng: Tram nay nhan dién tir tram bién ap trung gian va bién
d6i thanh cac cap dién ap thich hop phuc vu cho phu tai cac nha may, phan xudng
hay cac ho tiéu thy. Phia so cip thuong 1a cac cip dién ap: 6kV, 10kV, 15kV,
22kV... Con phia thir cap thuong co cac cap dién ap:

380/220V, 220/127V, hodc 660V. Vé phuong dién cau tric, ngudi ta chia
ra tram trong nha va tram ngoai troi.

Tram bién ap ngoai troi: O tram nay cac thiét bi phia dién 4p cao déu dat &
ngoai troi, con phan phdi dién ap thap thi dat trong nha hoic trong cac ti sit ché

tao san chuyén dung dé phan phdi cho phia ha thé. Cac tram bién ap co cong suét
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nhé (300 kVA) duoc daet trén try, con tram c6 cong suat 16n thi duoc dat trén nén
bé tong hodc nén gd. Viéc xdy dung tram ngoai troi sé tiét kiém chi phi so voi
tram trong nha.

- Tram bién ap trong nha: O tram nay thi tat ca cac thiét bi dién déu duoc dat

trong nha.

Chon vi tri, s6 luong va cong suét tram bién ap. Nhin chung vi tri tram bién ap
can théa mén nhitng yéu cau sau:

- Gan trung tam phu tai, thuan tién cho nguén cép dién dén.

- Thuan tién cho van hanh va quan 1y.

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

Tuy nhién, vi tri dugc chon lya cudi cung con phu thudc vao cac diéu kién
khac nhu: Pam bao khong gian trong can trd dén cac hoat dong khac, tinh my
quan... Trong d0 4n nay ta ta s& dat tram bién 4p phia bén ngoai cua truong hoc.

Chon cép dién ap: Do toa nha duoc cap dién tir duong day 22kV, va phu tai
tai cta toa NHA G,H.I chi sir dung dién ap 220V va 380V. Cho 1én ta s& lap dat

tram bién 4p 22/0,4kV dé dua dién vao cung cip cho phu tai ctia toa nha.

Vi tri dat tram

DIONG THES CUY HOXH
OUONG THEC CUY HOXCH

MAY PHAT DIEN KIEU KIN, CO VO CHONG ON,
CAP TRUNG THE 24XV - CuXLPEPVC/DSTAPVCV(2x240)mm2, CHON NGAM BAT 500 KVA (PRIME) 3P - 4 - 380220V S04z

TU DIEM DAU NI DEN (VI TRI DO DIEN LUC KHU W XAC DINH) (BAO GOM THUNG DAU BAY 800L KEM TRONG MAY
& CAC VAT TU LEN QUAN DE VAN HANH MAY PHAT)

DIONG THED QUY MOACH

Hinh 3.1 So db vi tri dit tram bién ap
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3.2.2 Chon s6 lwong va cong suat MBA
Vé viée lya chon sb luong MBA, thuong cé cac phuong an: 1 MBA, 2 MBA, 3
MBA.

- Phuong an 1 MBA: Ddi v6i cac ho tiéu thu loai 2 va 3, ta c6 thé chon
phuong an chi sir dung 1 MBA. Phuong an nay c6 wu diém 1a chi phi thap,
van hanh don gian, nhung d6 tin cy cung cip dién khong cao.

- Phuong 4n 2 MBA: Phuong 4n nay ¢ wu diém 1a d6 tin cdy cung cip dién
cao nhung chi phi kha cao 1&én thudng chi str dung cho nhirng ho ti€u thu co6
cong suit 1on hodc quan trong.

- Phuong an 3 MBA: D¢ tin cdy cip dién rat cao nhung chi phi ciing rat 1on
nén it dugc st dung, thuong chi st dung cho nhiing ho ti€u thu dang dac
biét quan trong.

Do vay, tuy theo mirc dd quan trong cua hd ti€u thy, cling nhu cac ti€u chi
kinh t& ma ta chon phuong an cho thich hop.

Do day 14 toa nha trudng hoc vin phong cao cap, ta c6 thé quy vao ho tidu
thu loai 1 yéu cu cép dién lién tuc Ién ta lgya chon phuong an sir dung 1 may bién
ap.

Vi truong hoc Alpha gom 6 toa nha nén tram bién ap phai du cong suat dinh
muc cho toan bo hoat dong.

Ta chon 1 méy bién ap (MBA)

Piéu kién chon may bién ap:

Piéu kién chon may bién ap:

Pé chon duoc cong suit may bién ap, ta can xac dinh cong suat biéu kién
tinh toan (S,,) dua trén cong suit tac dung tong (P,) va hé sd cong suét (cos o).

Theo két qua tinh toan & Chuong II, tong cong suat tic dung tinh toan cua
toan du an la:

Pit rong = 1146,52 kW

Vi hé s6 cong suat trung binh du kién cos =0,8, cong suat biéu kién tinh

toan la:
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Ptttong  1146,52

=1433,15 kVA

cosp
Diéu kién chon cong suit dinh mirc may bién ap:

SdmMBA = Stt

Do S, = 1433,15 kVA, néu chon may 1250 kVA sé& khong du cong suat va giy
qua tai. Vi vy, ta chon 1 may bién ap 1600 kVA.

Thong s6 ki thuat may bién ap 1600kVA dugc chon:

(Tham khao thong s6 may bién ap phan phdi 3 pha ma kém nhung néng -
THIBIDI)

Bang 3.1 Thong sb Ki thuat vé may bién ap 1600 kVA

Cong Udm | Tonhao | Ton hao Dién ap Kich thudc (mm)

suat PM | (kV) | khong tii | ngin mach | ngin manh | Dai x Rong x Cao

(kVA) P, (W) | P (W) Uy (“o)

1600 22/0,4 | 1550 16000 6% 2150 x 1550 x 2200
- Chon ngudn du phong:

Pé dam bao tinh lién tuc trong cung cap dién, ta chon may phat dy phong.

Trong truong hop su ¢6 mat dién may nay s& van hanh dé cung cap cho cac phu

tai nhu da chon ¢ trén.

Ciing nhu chon may bién 4p, ta chon may phat sao cho:

Sam may phat phai I6n hon hoac twong duong Sy cua tai khi chay may phat.
Ta chon may phat 1500 (kVA) cua hang MITSUBISHI, kich thudc
5030x2230x2530mm, trong lugng 10900kg.

Bang 3.2 Bang thong s6 ki thuit vé may phat

Xuat x| Cong Piénap |Tansd |[Sépha | Tiéuhao | Toc do
sudt (V) (HZ) nhién quay
(kVA) lidu tdi | (vong/phut)
(lit/h)
Nhat ban | 1500 380 50 3 336 1500
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Hinh 3.2 So' @6 nguyén ly cap dién cho Truwong Hoc Lién Cap Alpha

3.3 TOAN VA LUA CHON TiNH CAC THIET BI BAO VE PHIA CAO AP

Theo quan diém vé ki thuat thi viéc ni gitta MBA voi duong day cung cap
dién thong qua dao cach ly va may cat dién co6 thé ap dung cho tét ca cac truong
hop. Song trén thuc té may cat dién tuong d6i dat tién va phuec tap khi bd tri &
tram. Thém vao do, khi sir dung can phai tinh toan 6n dinh nhiét va 6n dinh dong
trong khi ngan mach.
Tinh chon thiét bi phia cao ap
Chon céap dong 3 16i 24kV, cach dién XLPE, dai thép, vo PVC do hing
FURUKAWA ché tao. Tiét dién t6i thiéu 35mm?.

- Chon dao cach ly 22kV:
Nhiém vu chu yéu cua dao cach ly la tao ra mot khoang ho cach dién trong

théy gitra bd phan mang dong dién va b phan cat dién nhim muc dich dam bao

29



an toan va khién cho nhén vién sira chita thiét bi an tdm khi 1am viéc. Do vay O
nhitng noi can stra chita ta nén dit thém dao cach ly ngoai cac thiét bi dong cét
khac.

Dao céch ly dugc chon theo dién ap dinh mirc, dong dién dinh muc va kiém
tra theo diéu kién 6n dinh nhiét va 6n dinh dong khi nge"m mach.
Piéu kién chon va kiém tra dao cach ly:

bién 4p dinh muc: Ugmper= UgmLp

- Dong dién dinh muc: lamper= Ulymax

Kiém tra 6n dinh dong: l4.ampcer= Ixk
Tra bang P12.17-trang 343 sach HTCCD
Chon dao cach ly 3DC do Siemens ché tao ¢ cac thong sb sau:

Bang 3.3 Cac thong sé ki thuit vé dao cach ly

Loai DCL Ulvmax (kV) lam(A) IImax (kA) Ine (kA)
3DC 24 2000 40 16
- Chon cau chi cao ap 22kV

Churc ndng cua cau chi la bao v¢ ngan mach va qua tai
bicu kién chon cau chi phia cao &p la:
Udmcc khong cho dong dién di qua Ugmmang

IdmCC > Ilvmax
Sam __ 1500

V3Ugm V322
Tra bang P12.19-trang 344 sach HTCCD

Chon cau chi do SIEMENS ché tao

Ta co: Liymax = =40 (A)

Bang 3.4 Cac thong s6 ki thuat vé ciu chi

Loai llymax (kA) lam (A) In(kA) Trong luong
(kg)
3GD1413 - 4B 24 63 31,5 5,8
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- Chon chdng sét van:

Nhiém vu cta chdng sét van 1a chéng sét danh tir ngoai dudng dy trén
khong chuyén vao tram bién ap va tram phan phdi. Chong sét van duoc lam bang
dién tr¢ phi tuyén. Vi dién ap dinh muc cua ludi dién, dién tro cta chéng sét van
c6 tri s6 khong cho dong dién di qua vo cung 16n, khi c6 dién ap sét, dién trd giam
t6i khong, chéng sét van sé thao dong sét xudng dat.

Diéu kién dé chon chéng sét van: Ugmcsv = UgmLp
Tra bang PL6.8-trang 414 sach HTCCb
Chon chdng sét van do hang Cooper M§ ché tao.
S6 hiéu: AZLP501B24: Ugn= 24kV
Chon thanh cai cao ap 22kV cua tram bién ap: Thanh dan duoc chon theo diéu
kién phat nong cta dong dién 16n nhit chay qua thanh dén:

- Livmax = 53 (A)

- Kich thude 25x3 (mm?)

- Tiét dién 1 thanh: 75 (mm?) Dong dién cho phép: I,= 340 (A)
Chon may bién dién ap do luong dit ¢ thanh cai 22kV
May bién dién ap do luong dugc chon theo diéu kién sau:

SimBU = Syt

Tra bang pl2.25 trang 348- sach HTCCD
Chon may bién dién ap cho mang 22kV c6 thong sd nhu sau:

Bang 3.5 Thong s6 ki thuat vé may bién dién ap

Loaimay | Cipdién | Uy, (kV) | Ugy (KV) | Sgm (KVA) | Cap chinh
bién dién ap (kA) S0 cap tht cap Xac

ap
HK - 220 24 22 380 1500 0,5

- Chon may bién dong dit ¢ thanh cai 22 Kv
May bién dong cho mang cao ap 22kV dugc chon theo diéu kién sau:

bién 4p dinh mirc cudn so cap: Usmer = UsmpL
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Cong suat: Lamcr = Divmax
Kiém tra 6n dinh dong, kiém tra 6n dinh nhiét:

Day dan tir may bién dong dén cac dong ho rat ngin, phu tai rat nho, dé
dam bao chinh x4c cho cac ddng hd do dém ta chon ddy ddng 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 ¢6
cac thong sb ki thuat sau:

Bang 3.6 Bang thong s ki thuit ciia may bién dong

Loaimay | Ugy (KV) | Ligm(A) Lam(A) | Ioan(kA) | Ioga(kA)
bién dong

4MA74 24V 70 5 80 120

3.4 TINH TOAN LUA CHON DAY DAN TU TRAM BIEN AP PEN CAC
TU PHAN PHOI HA TANG

Chon day dan ciing 1a mot cong viéc kha quan trong, vi day dan chon khong
phil hop tire khong thoa man céc yéu cau ki thuat thi co thé din dén cac su ¢b nhu
chap mach do day dan bi phat nong qua mutrc ddn dén hu hong cach dién. Tur d6
lam giam d¢ tin cdy cung cap dién va co thé gy ra nhiéu hau qua nghiém trong.
Bén canh vi¢c thoa man nhitng yéu cau vé ki thuat thi viéc chon lya day dan cling
can phai théa man cac yéu cau kinh té.

Céap dung trong mang cao 4p va thip ap c6 nhiéu loai, thuong gip 1a cap
déng, cap nhom, cép 1 161, cép 2 161, cép 3 hay 4 161, cach dién béng cao su hoac
nhua tong hop. O cép dién ap tir 110kV-220kV, cap thudng duge cach dién bang
dau hay khi. Cép c6 dién 4p dudi 10kV thuong duoc ché tao theo kiéu 3 pha boc
chung mot vo chi, cap cé dién ap trén 10kV thudng dugc boc riéng 1€ tung pha.
Cap c6 dién ap tir 1000V tré xudng thuong cach dién bang gidy tam dau, cao su

hoic nhya téng hop.
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Day dan ngoai troi thuong 1a loai day trAn mot soi, nhiéu sgi hodc day rudt
rong. Day dan dit trong nha thuong duoc boc cach dién bﬁng cao su hoac nhua.
Mot s6 truong hop trong NHA G,H,I c6 thé dung déy tran hodc thanh dan nhung
phai treo trén st cach dién.

Tuy theo yéu cau vé cach dién, dam bao do bén co, diéu kién lép dat cling
nhu chi phi dé ta lua chon diy ddn ma né dap ung duoc yéu cau vé ki thuat, an
toan va kinh té.

Trong mang dién toa G,H,I, diy dan va cap thuong dugc chon theo cac diéu
kién sau:

- Chon theo diéu kién phét nong cho phép.

- Chon theo diéu kién t6n that dién ap.

- Xéc dinh day dan theo dd sut ap.

- Xéc dinh tiét dién day dan theo diéu kién phat néng va do bén co.

Céc thiét bj dién ap ¢ mang dién ha ap nhu aptomat, cong tic to, ciu dao,
cau chi...duoc lua chon theo diéu kién dién ap, dong dién va kiéu loai lam viéc.

Trudc tién ta s& phai phan loai khu vuc tai cta truong hoc cho phu hop dé
thuan tién cho viéc ldp dat tu phan phdi. Tl tram bién 4p cua toa nha ta di day cap
tir may bién ap dén ti phan phdi ha ap tong.

Tinh toan chon diy din cho Trwong Hoc Lién Cap Alpha
e Tir may bién 4p vao ti dién chinh (MBS)

a. Tinh toan dong dién lam viéc cuc dai phia ha ap:
Pyt ~1096,736
\V3.Ugm.cosp  /3.0,4.0,8

= 1978,75 (A)

Ilvmax:
b. Lwra chon may cit tong (ACB): Diéu kién chon:
- UdmA = Udm.mang =400V
- IdmA > Ilvmax = 230934 A
- Igma = Iy (dOng cét ngan mach )

Ta lya chon may cit khéng khi ACB c¢6 thong s6 nhu sau:
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Bang 3.7 Cac thong s6 ki thuit ciia ACB

Loai Xuat xir S6 cuc lam(A) Dong cat | Kiéu may
ngan mach
AE2500 - | Mitubishi 3 2500 85 kA Loai c6
SW Nhat ban dinh

- Lua chon day dan
Dong dién tinh toan 1a 2309,4 A.Ta chon cap dong don (1 15i), cach dién
XLPE/PVC. Dé chju dugc dong dién 16n nay, ta cn di song song nhiéu soi cap
cho mdi pha.
Chon cap don tiét dién 300 mm?. Dong cho phép cuia 1 s¢i di trong khong
khi/mang cap khoang 583 A (theo catalogue cdp LS Vina hoac Taya).

So luong cap can thiét cho mdi pha:
23094
583

~ 3,96

Chon 5 soi cap 300 mm? cho mdi pha dé dam bao an toan va du phong (vi khi
di nhiéu cap sat nhau, kha nang tan nhiét giam, can hé sb hiéu chinh).

Két luan chon cap:

- Day pha: 3 x 5 (1 x 300 mm?)

- DAy trung tinh: 3 (1 x 300 mm?)

- Chon thanh cai cho tu MBS:

-Dong dién yéu cau: 2309.4 A

Chon thanh céi dong c6 dong dinh muc 2500 A

Kich thudc tham khao: 2 thanh (10 x 100) mm theo tiéu chuan nha san xuat ti
dién

- Chon may bién dong (CT) do lwong tong:

Do dong dinh mirc may cat 14 2500A, ta chon CT ¢6 ti sb bién phu hop

Chon CT: 2500/ 5 A

Dung luong: 15 VA hoic 30 VA, cap chinh xac 0.5
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Bang 3.8 Bang thong s6 may bién dong ha ap

Ma san Dong so | Dongtht | S6 vong so Dung Cép chinh
pham cap (A) cap (A) cap luong Xac
(VA)
BD34 2000 5 1 15 0,5

Chon thanh cai ha ap dat trong td MBS Thanh céi dugc lya chon theo diéu kién
phat nong.
Dong dién 16n nhét chay qua thanh céi:
- Tivmax= 2000 (A)

Thong s6 cua thanh céi:
Thanh cai bang Ddng (Cu), dong dién cho phép L.,= 2000 (A), S6 luong 4, kich
thudce (5x100mm?).
Tir tii dién chinh dén ti phéan phdi ciia tda nha G:
Mat d6 dong dién cho phép cua diy dong J-6A/mm?>

1.Chon aptomat tong va day dan tir ti dién chinh dén ta dién cap ngudn cho
NHA G

75350
V/3.0,4.0,8

Chon aptomat loai BW250RAG-3P ¢6 thong $0: Iym= 200A; Ugm= 380V; Ix=
50kA
Chon day dan:

=136 (A)

Sy=—==23 (mm?)

Ta chon cép c6 tiét dién 16n hon

Ta chon dugc day: Cu/XLPE/PVC 4(1x120)mm?* + E

2.Chon aptomat tong va day dan tir ti dién chinh dén ta dién cAp ngudn cho
tang 1 (TD-GL)

= 30
V/3.0,4.0,8

Chon aptomat loai BW125RAG-3P c¢6 thong s6: Ign= 80A; Ugn=380V; In= 50kA

= 54,13 (A)
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Chon day dan:

Sd— 54613_9( m)

Ta chon céap co tiét dién 16n hon

Ta chon dugc day: Cu/XLPE/PVC (4x25)mm? + E

3. Chon aptomat tong va day dan tir ta dién chinh dén ti dién cap ngudn cho tang
2 (Tb-2F)

27,856
I=

=50,26 (A)

Chon aptomat loai BW125RAG-3P ¢6 thong $6: Igm= 80A; Ugm= 380V; Ix=
50kA
Chon day dan:

50 26

Se= = 8,4 (mm?)

Ta chon cép c6 tiét dién 16n hon

Ta chon dugc diy: Cu/XLPE/PVC (4x25)mm? + E

4. Chon aptomat tong va day dan tir til dién chinh dén ti dién cap ngudn cho
tang 3 (TD-3F)

52,302
V/3.0,4.0,8

= 94,36 (A)

Chon aptomat loai BW160RAG-3P c6 thong s6: Igm= 150A; Ugn=380V; In=
50kA
Chon day dan:

94,36

Sd——— 16 (mm?)

Ta chon cép c6 tiét dién 16n hon

Ta chon dugc day: Cu/XLPE/PVC 4(1x35)mm? + E(1x16)mm?
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e Tir ti dién chinh dén ti phan phdi cia tdoa nha H:

Mait d6 dong dién cho phép cua diy dong J-6A/mm?>

1.Chon aptomat tong va day dan tir ti dién chinh dén ta dién cAp ngudn cho
NHA G

75350
V/3.0,4.0,8

Chon aptomat loai BW250RAG-3P ¢6 thong $6: Tgm= 200A; Ugn= 380V Ix=
50kA
Chon day dan:

=136 (A)

S¢= === 23 (mm?)

Ta chon cép c6 tiét dién 16n hon

Ta chon dugc day: Cu/XLPE/PVC 4(1x120)mm? + E

2.Chon aptomat tong va day dan tir ti dién chinh dén ta dién cAp ngudn cho

tang 1 (TD-GL)
30
I= v/3.0,4.0,8

Chon aptomat loai BW125RAG-3P ¢6 thong $6: Igm= 80A; Ugm= 380V; Ix=
50kA
Chon day dan:

= 54,13 (A)

S¢= 222 = 9 (mm?)

Ta chon céap co tiét dién 16n hon
Ta chon dugc day: Cu/XLPE/PVC (4x25)mm? + E
3. Chon aptomat tong va dy dan tir ti dién chinh dén ta dién cAp ngudn cho

tang 2 (TD-2F)

27,856
0,4

I = 50,26 (A)
Chon aptomat loai BW125RAG-3P c6 thong s6: Iam= 80A; Ugm= 380V; Ix=
50kA

Chon day dan:
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S¢= 222 = 8.4 (mm?)

Ta chon céap co tiét dién 16n hon

Ta chon dugc day: Cu/XLPE/PVC (4x25)mm? + E

4. Chon aptomat tong va day din tir ti dién chinh dén ti dién cip ngudn cho
tang 3 (TD-3F)

52,302
v/3.0,4.0,8

Chon aptomat loai BW160RAG-3P ¢6 thong $6: Tgm= 150A; Ugn= 380V Ix=
50kA
Chon day dan:

= 94,36 (A)

S¢= 222 = 16 (mm?)

Ta chon cép c6 tiét dién 16n hon

Ta chon dugc day: Cu/XLPE/PVC 4(1x35)mm? + E(1x16)mm?
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e Tir ti dién chinh dén ti phan phéi cia tdoa nha I:
Mait d6 dong dién cho phép cua diy dong J-6A/mm?>
1.Chon aptomat tong va day dén tir ti dién chinh dén tu dién cap ngudn cho
NHA I

75,350
v/3.0,4.0,8

Chon aptomat loai BW250RAG-3P c6 thong $6: Lam= 200A; Ugm= 380V; Ix=
50kA
Chon day dan:

=136 (A)

S¢= == = 23 (mm?)

Ta chon cép c6 tiét dién 16n hon
Ta chon dugc day: Cu/XLPE/PVC 4(1x120)mm? + E
2.Chon aptomat tong va day dan tir ti dién chinh dén ta dién cAp ngudn cho

tang 1 (TD-GL)
30
I= V3.0,4.0,8

Chon aptomat loai BW125RAG-3P c6 thong s6: Igm= 80A; Ugn= 380V In=
50kA
Chon day dan:

= 54,13 (A)

Sy= 54;3 — 9 (mm?)

Ta chon cép c6 tiét dién 16n hon

Ta chon dugc day: Cu/XLPE/PVC (4x25)mm? + E
3. Chon aptomat tong va dy dan tir ti dién chinh dén ta dién cAp ngudn cho

tang 2 (TD-2F)

27,856
0,4

Chon aptomat loai BW125RAG-3P c6 thong s6: Iam= 80A; Ugm= 380V; Ix=
50kA

I

= 50,26 (A)
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Chon day dan:

S¢= 222 = 8.4 (mm?)

Ta chon céap co tiét dién 16n hon
Ta chon dugc day: Cu/XLPE/PVC (4x25)mm? + E
4. Chon aptomat tong va day din tir ti dién chinh dén ta dién cip ngudn cho

tang 3 (TD-3F)
_ 52,302
v/3.0,4.0,8

Chon aptomat loai BW160RAG-3P ¢6 thong $6: Iam= 150A; Ugm= 380V; Ix=
50kA
Chon day dan:

= 94,36 (A)

2= 16 (mm?)

Sd=

Ta chon cép c6 tiét dién 16n hon

Ta chon dugc day: Cu/XLPE/PVC 4(1x35)mm? + E(1x16)mm?

42



57 B CAP EEEN SINH HOAT KHOI NHA B8 NANG

57 By CAP EREN BIEL HivA KHONG KHL BE B KHOI NHA B8 NANG

(1L TIEN CAP NGUGON MAY PHAT DIEN) [KHERG LU TIEN CAP NGUGON MAY PHAT DIEN) TANG
TO BIEUHYA
TOHF
1212 KN TUM, MAI
=l
TOTANG  TOEBS MANG TUBIEL Ha
TB-aF To-E0 TOH-F3 3
264 KW 30 KW 2.9 KN
[ =] [ =] =l
TU TANG
TO-2F 2
525 KW
| =]
TOBIEN GUAT,
0 TANG BOMBE B0 .
wle  owle  owe w2 Bl  Elz  we
o ] = =G Blo 1 ] =0
Ble = |2 = |2 = =|o
e fE zZE ge 6 5
2 Zg 3g 3 g FE 33
g2 gl E = E = 22 z|E E z
58 GE zE o8 CER
a|s G5 = IF =1 2l= 2= = o
OLF PHONG
| DuPHONG S S S R L
| i
pum pum pum pue pup | pum Pus pus pus |
1 204 B3A 1
]BP-EEF.A TSP-EH;A ¢ 3P-25HA fm faﬁ'm | ]3p.aﬁm [ SESERA IP-35KA ]:.p.aﬁm |
A 1 __
THANH CAI Cu 3004 #100%M+ 50%E I THANH CAI Cu 6304 + 100% N+S0%E |
i i
METs T = ! mets 0 !
J00I5A | BAEA |
» MCCE 1 1
(e | |
—_— 1
TOT-0H TEEH-EN |
| Pa=1E00 KW Fila256.4 kM H
| Ko=0E Kes0a
[Postovsww) 0 __ | Fue2s08kW A}L
E
TUF T EIEH L6 CAP BEN TUF TO DIEN Ly-3 CAP DEN =

1

Hinh 3.5 So' @6 tii dién toa nha I

43



CHUONG 1IV. THIET KE HE THONG NOI PAT CHO TOA
G,H,] TRUONG LIEN CAP ALPHA

4.1 TINH TOAN HE THONG NOI PAT
Phuong phap nay ap dung cho viéc tinh toan hé thong ndi dat trung tinh ngudn
may bién ap va tinh toan hé thong nbi dat bao vé
Nhu d3 biét ¢6 hai cach thuc hi¢n ndi dat d6 1a néi dat ty nhién va ndi dat nhan
tao

4.1.1 N6i dat tu nhién
Noi dat tu nhién 1a st dung cac 6ng dan nudc hay cac ong bang kim loai khac dat
trong dat trir cac dng dan nhién lidu long va khi dé chay dé kéu cau kim loai cua
cong trinh nha cira c6 ndi dat, cac vo boc kim loai ctia cap dit trong dat lam trang
bi ndi dat, & cac bénh vién nay khong co cac diéu kién trén nén khong su dung
duoc ndi dat ty ty nhién 1a ching ta phai sir dung ndi dit nhan tao

4.1.2 N6i dat nhan tao
Nbi dit nhan tao thuong dugce thuc hién béng coc thép, thanh thép det hinh chir
nhat hay thép goc dai 2 — 3m dong sau xudng dét sao cho trén dau ciia chung cach
mit dat khoang 0,5 — 0,7m dé chdng an mon kim loai thi cic dng thép, thanh thép
det hay thép goc co chiéu day khong nén bé hon 4mm trén thuc té ndi dat ty nhién
khong dam bao quy pham dién tré ndi dat chinh vi vay ta phai ap dung nbi dat
nhan tao
4.2 TRINH TU TINH TOAN NOI DAT
Buéc 1: Xac dinh dién tré nbi dat yéu cau cua hé théng ndi dat can thiét ké nodi
dat Rycp
Buwéc 2: Tinh toan dién tro suét tinh todn ctia dat c6 tinh dén sy anh hudéng cua
thoi tiét
Ta c6 cong thic: Prax = Kmax * P
Trong do:
p: Dién tré suit cua dit

Kmayx : HE s6 thoi tiét
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Budrc 3: Xac dinh dién trd ndi dit ctia mot coc:

Ta c6 cong thic: Ry, = @ * P * Koy * (log%l + %log%) (Q)
Trong do:

p: Dién tro sudt cua dat

Knax: HE s6 thoi tiét

d: Puong kinh coc (cm)

1: Chiéu dai coc (cm)

t: PO chon sau cua coc (cm)

Bing 4.1 Dién tré suat ciia mot s loai dit phd bién

Loai dat Gia tri dién tré cong suat
Sé1 da vun 20

Cat 7

Céat pha 3

Dit thit 0,6

Dit den 1,0-1,5

DAt sét thit 1

DAt mun 0.4

Bang 4.2 Bang hé so thoi tiét tiéu biéu

> 14
A

Kiéu ndi dat Do chon sau cia | HE so thoi tiet Ghi chu

hé thong ndi dat

Thanh nam ngang | 0,8 — 1 1,25 - 1,45 S6 nho mua kho

Coc thang démg | 0,8 1,2-14 S6 16n mua mua

Budéc 4: Xac dinh s6 coc 1y thuyét
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Trong do
Ryq: Dién tro ndi dat

Rgcp: Dién tro nbi dat cho phép

Buwéc 5: Xac dinh dién tré thanh ndi nim ngang

0,366

2

2
Rt - I * Pmax * logE ('Q)

Trong do:

t: Bo chon sau cua coc (cm)

Pmax: Dién tré suit cia dit & do sdu chon thanh nam ngang (Q/cm)

b: Bé rong cia thanh néi (cm)

1: Chiéu dai coc (cm)

Bwéc 6: Xac dinh dién trd suit thuc té cia thanh noi

7 A 7 R
Ta c6 cong thirc: R}, = n_t
t

Bang 4.3 Bang hé so sir dung coc 1. va thanh ngang 1,

Sb coc chén thang ding

Ty s6 a/1 ( a— khoang cach giita 2 coc;

1 — chiéu dai coc

2
Ic Ne | N Nt ¢ ¢
Khi dat coc theo chu vi mach vong

4 0,69 |0,45]0,78| 0,55 | 0,85 0,70
6 0,62 10,40|0,73| 0,48 | 0,80 | 0,64
8 0,58 10,36|0,71| 0,43 | 0,78 | 0,60
10 0,55 10,34|0,69| 0,40 | 0,76 | 0,56
20 0,47 10,27|0,64| 0,32 | 0,71 | 0,47
30 0,43 10,24|0,60| 0,30 | 0,68 | 0,41
50 0,40 |0,21|0,56| 0,28 | 0,66 | 0,37
70 0,38 10,20{0,54| 0,26 | 0,64 | 0,35
100 0,35 10,19|0,52| 0,24 | 0,62 | 0,33
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S6 coc chon thang ding Ty s6 a/1( a — khoang céach giira 2 coc; 1
— chiéu dai coc )

1 2 3

Nc Nt Nc Nt Nc Nt

Khi céc 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 0,63 0,72 0,77 0,83 0,83 0,88
10 0,59 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 0,43 031 0,65 046 0,75 0,58

Budéc 7: Xac dinh dién tré khuéch tan ctia n coc chon thang dung

R
Rc — lc
nic
Bude 8: Xac dinh dién tré ndi dat
R, *R
Rnd = : !
R.+ R;

So sanh dién tré ndi dat cho phép néu RX < R¢p thi théa man, néu R > Rp thi
ta phai tinh toan lai

4.3 TINH TOAN NOI PAT CHO TRAM BIEN AP TRUONG LIEN CAP
ALPHA

Tinh toan ndi dét trung tinh ngudn cho tram bién ap 22/0,4kV

Buéc 1: Theo quy dinh ddi v6i cong trinh sir dung dién ap < 1000V thi dién trd

nbi dat trung tinh ngudn cho tram bién ap Rep = 440
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Budrc 2: Tinh toan dién tro sut tinh toan cta dat co tinh dén sy anh huong cua
thoi tiét

Trong truong hop gia st trudng hoc xay dung trén dét thit

Tra bang ta co:

p = 0,6 x10* Q/cm

Kmax = 1,4

Vay Pyur = 0,6 x 10% % 1,4 = 0,84 * 10*(Q/cm)

Budre 3: Xac dinh dién tré ndi dit cia mot coc:

Chon coc ndi dat loai coc thép ma déng D16, L=2,4m = 240cm, chon ¢ d0 sau

hy, = 0,8m = 80cm,d = 16mm = 1,6cm

Ry = 0,366 * P * Koy * (logz—l + L log4t !
[ d 2 4t — 1
R, = 0,366 f 0,6+ 10%» 1.48 » (logz * 240 +1 log4 * 80 + 2,4) 0
240 0,16 2 4%x80—24
Ri.=371Q
Buéc 4: Xac dinh sb coc 1y thuyét
N, = Rie _ 371 1344
n.*R; 0,69%4 ’
So bd chon 10 coc
Buéc 5: Xac dinh dién tré thanh nbi nam ngang
Re = 22%u ppa + log 2 = 2204 0,84 + 10* « log 25240"; = 4,878 ()
Trong do:

t: DO chon sdu cua thanh ndi (cm)

Pmax: Pién trd suat ciia dat & do sdu chon thanh nam ngang (Q/cm)
b: Bé rong thanh ndi (cm)

I: Chu vi mach vong dugc tao boi thanh ndi (cm)

Buéc 6: Xac dinh dién trd suat thuc té clia thanh néi

Ta c6 cong thirc:
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, R
R, = =12 (0)

¢

Budc 7: Xéc dinh dién tro khuéch tan cta n coc chon thang dimg
Ric 37,1

RC = = = 5,38

nn. 10x%0,69
Budc 8: Xac dinh dién trd ndi dat
Re*Ry  5,38%12

R,q = = 3,71
nd T R.*R, 5,38+12

BANG DONG TIEP BAT 26X3MM
COC THEP MA DONG D16 DAl 2.4M

ko BANATIED B £ B LT A
2 CAP DONG TIEP BIA CURVC X4 BANDONG TIER DAT TRONG PHONG KY-THUAT
I oA Eoif AIAA D2 TUANs oty
BAUVAO BAN DONG TIEP BAT NOLVAQ HE THONG DIEN; BAT CAC 050 SOVO1 06T SAN

Hinh 4.1 So @b coc tiép dia
So sanh véi dién tré nbi dat cho phép: 3,71 (Q) < 4 (Q)

Vay hé thong nbi dat da dat yéu cau tinh toan

4.4 TINH TOAN NOI PAT CHO HE THONG PIEN VA CAC THIET BI

MOT PHA VA BA PHA KHAC

Pé dam bao cho hé théng thiét bi trong trudng hoc va cac thiét bi chiéu sang duoc

noi khong, bao vé noi dat ta dung h¢ thong day dan noi tir vé cdc may vé h¢ thong

coc ndi dat trung tinh ngudn cua tram bién 4p tinh toan phan trén thong qua diém

ndi khong tai cac ti dién phan phdi ha vé ti may cit tong rdi dén cuc trung tinh

ciia may bién ap vé dén h¢ thong noi dat cia tram , day dan no61 bao vé ddy mau

vang soc, xanh 14 cdy, ....) ¢6 thé tach riéng voi day pha cap hodc c6 thé dung céap

5 1i trong d6 mot 16i 1am day ndi khong
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Yéu cau tinh toan ddi v6i hé thong tiép dia lap lai cua ludi trung tinh 1lam viéc kha
don gian nhung mang lai hiéu qua kinh té, cung cap dién cao dién tré ndi dat lap
lai d6i v6i ludi ha thé < 1000V ludn khong 16n hon 10€2 tai ¢4 vi tri ti dién hoac
tai khu vuc tap trung nhiéu thiét bi dong co cong suét cao. Trinh tu tinh toan hé
théng ndi dat 1dp lai hoan toan tudng tu khi tinh cho hé théng ndi dat 1am viéc

may bién ap.
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KET LUAN

Sau nhitng ngdy 1am d6 4n dudi sy hudng dan tan tinh cta thay gido Th.S
Nguyén Doan Phong. Em d hoan thanh dé tai véi noi dung “ Thiét ké cung cap
dién cho toa G, H, I trudng hoc lién cip Alpha”. Thong qua dé tai thy gido gitp
em hiéu rd hon va 4p dung nhitng gi em di duoc hoc, nghién ciru trong sudt thoi
gian & Trudng vao thuc tién

Do kién thtc con han ché nén trong dd 4n ctia em con rat nhiéu khiém
khuyét va thiéu sot. Qua d6 em mong nhén duoc sy gbp ¥ cua thiy co va cac ban
dé dd an nay cua em dugc hoan thién hon nira

Em xin chan thanh cam on thay gido ThS. Nguyén Poan Phong di hudng
din em hoan thanh d6 an nay dung han. D6 chinh 1a nhiing kién co ban giup em
hoan thanh nhiém vu t6t nghiép va 1a nén tang cho cong viéc clia em sau nay.

Em xin chéan thanh cdm on!

Hai Phong, ngay ... thang ... ndm 2025
Sinh vién

Pham Hiru Binh
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