LOI MO DAU

Di¢n nang 1a mot dang nang luong dac biét co thé chuyén héa thanh céc dang
nang luong khac nhau nhu : nhiét nang, co nang, héa nang. Mat khac dién nang
c6 thé d& dang truyén tai, phan phdi di xa. DPién ning c6 mat trong tit ca cac linh
vue nhu kinh té, khoa hoc — ki thuat va doi séng sinh hoat ctia con ngudi. Trong
cong cude cong nghiép hoa — hién dai héa dat nude dién ning lai cang quan
trong. Khi xay dung bat ki mét nha may, khu do thi, mot thanh phé ... viéc dau
tién nguoi thiét ké phai tinh dén viéc xay dung mdt hé théng dién dé phuc vu
sinh hoat, san xuat. Hién nay, cac nganh cong nghiép déu phat trién vuot bac cac
nha may, khu céng nghiép khong ngimg moc 1én nén viéc thiét ké cp dién sao
cho an toan, kinh té, hiéu qua la viéc hét stc can thiét. Xuat phat tir yéu cau thuc
té, viéc thiét ké mot hé thong cung cip dién khong chi 13 nhiém vu ma 1a su
cting c6 toan dién cho sinh vién nganh dién.

Véi dé tai tot nghiép 1a “Thiét ké cung cdp dién cho khu céng nghiép Thing
Long” va duoc sy chi bao hudng dan cua cac th?ly co trong by mon ma dac biét
1a thay Th.s Nguyén Poan Phong d3 giup em hoan thanh nhiém vu t6t nghiép
nay. Mic du di c6 gang song khong tranh khoi thiéu sot do su hiéu biét c6 han.
Viy em mong su gop ¥ ctia cac thdy co trong bdo mon dé ban dd 4n cua em duoc

hoan thién hon.

Em xin chan thanh cam on!



CHUONG I ‘
GIOI THIEU CHUNG VE KHU CONG NGHIEP

1.VI TRI BPIA LY VA VAI TRO KINH TE

Khu cong nghiép dugc xay dung trén dia ban Noi Bai — Huyén Pong Anh
- Ha Noi, trén mot dién tich rong 16n gém c¢6 5 nha may va mot khu dan cu. Cac
nha mdy déu 1a nhitng nha may cong nghiép nhe va dan dung, c6 céng suit vira
va nho, nhung ¢6 tdm quan trong khé 16n trong nén kinh té qudc dan. Do d6 ta
xép cac nha may va khu dan cu vao ho loai mot, can duoc cung cép dién lién tuc
va an toan.
2. PAC DIEM PHAN BO PHU TAI

Phuy tai dién cta khu cong nghiép duoc cip dién tir ngudn hé théng co
khoang cach 15 km qua duong day trén khong nhom 16i thép véi cap dién ap 1a
35 kV hodc 110 kV. Dung luong ngan mach vé phia ha ap ctia tram bién ap khu
vuc 400 MVA. Thoi gian xdy dyng cong trinh 1a 1nim, suat triét khau I3
12%/nam, thoi gian van hanh cong trinh 1a 30 nam.

Bang 1.1 — Phu tai khu cong nghiép

STT Tén phan xuong Cong suat dat Tmax ()
(kW)
1 | Nha may can ton 10000 4000
2 | Nha may san xuat bao bi 5500 3500
3 | Nha may banh keo 7000 5000
4 | Nha may ché bién nong san 4000 5000
5 | Nha may dét Theo tinh toan 5000
6 | Khudan cu 5000 3000




Puong giao
théng 2

v

Hinh 1: So d6 mit bang toan bo khu cong nghiép.

Béng 1.2 — Phu tai cia nha may lién hop dét

+——— Tirhé théng

dién dén

Ty 1é: 1:2.10°

STT Tén phan xudng Cong suat dat( kW) Loarho
tiéu thu
1 | PXkéo soi 1400 I
2 | PX détvai 2500 I
3 | PX nhudm va in hoa 1200 I
4 | PX giat la dong goi 600 I
5 | PX sua chita co khi Theo tinh toan i
6 | PXmoc 150 Il
7 | Tram bom 100 11
8 | Khu nha van phong 150 Il
9 | Kho vat liéu trung tam 50 11

[y
o

Chiéu sang phan xuong

Theo dién tich




Ty la: 1/2500

Hinh 2: So d6 mit bang toan nha may lién hop dét

3.DAC PIEM CONG NGHE

Khu cong nghiép bao gom mot khu lién hop, duoc xdy dung gan véi khu
dan cu dé tao diéu kién thuin loi cho san xuit va sinh hoat vira tiét kiém vén dau
tu xdy dyng mang dién cho khu cong nghiép. Pay déu 1a nhiing nganh cong

nghiép nhe va cac nha may hoat dong ddc lap.



CHUONG II
XAC PINH PHU TAI TINH TOAN CUA
KHU CONG NGHIEP

2.1 TONG QUAN VE CAC PHUONG PHAP XAC PINH PHU TAI TINH
TOAN
2.1.1. Khai niém vé& phu tai tinh toan

Phu tai tinh toan 1a mot s liéu rat co ban dung dé thiét ké hé théng cung
cap dién.

Phu tai tinh toan 1a phu tai gia thiét lau dai khong do6i, twong duong véi
phu tai thuc té ( bién d6i ) vé mit hiéu tng nhiét 16n nhat. N6i mot cach khac,
phu tai tinh toan ciing 1am néng vat dan 1én t&i nhiét do bﬁng nhiét do 16n nhat
do phu tai thyc té gay ra. Nhu vay néu chon céc thiét bi dién theo phu tai tinh
toan thi c6 thé dam bao an toan vé mat phat nong cho cac thiét bi d6 trong moi
trang thai van hanh.

2.1.2. Cac phuong phéap xéac dinh phu tai tinh toan

Hién nay di c6 nhiéu nghién ctru vé cac phuong phap xac dinh phu tai

tinh toan, nhung cac phuwong phap duoc dung chu yéu 1a:

2.1.2.1. Phuong phap xac dinh phu tai tinh toan theo cong sut dit va hé s nhu

cau :
Ptt = Kncg Pdi
Q. =P, *tgo
P
S - ,PZ + 2 — tt
tt tt Qtt COS(p
Mot cach gan dung cé thé lay Py = Pgy,
Khi do
n
I:)tt = Knc *Z I:)dmi
i=1
Trong do :

- Pgi, Pami : cOng sudt dit va cong suat dinh mirc cua thiét bi thir i (kW)
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- Py, Qu, Sy : cong suat tac dung, phan khang va toan phﬁn tinh toan cua
nhom thiét bi (kW, kVAR, kVA)

-1 : s thiét bi trong nhém

- Ky : hé s6 nhu ciu ctia nhom hé tiéu thu dic trung tra trong ) tay tra clru

Phuong phap nay c6 wu diém 1a don gian, thuin tién. Nhugce diém cua
phuong phéap nay 13 kém chinh xac. Boi hé s6 nhu cu tra trong s6 tay 12 mot sb
liéu ¢b dinh cho trude, khong phu thude vao ché do van hanh va sb thiét bi trong
nhom.
2.1.2.2. Phuong phép xac dinh phu tai tinh toan theo suat phu tai trén mot don vi
dién tich san xuét :

Cong thuc tinh :

Pe =P, *F

Trong dé :

- Po : sut phu tai trén mot don vi dién tich san xuat ( W/m?). Gia tri p,
duoc tra trong cac so tay.

- F : dién tich san xuat ( m?)

Phuong phap nay chi cho két qua gan dung khi c6 phu tai phan b6 dong
déu trén dién tich san xuét, nén ndé dugc dung trong giai doan thiét ké so b,
thiét ké chiéu sang.
2.1.2.3. Phuong phap xac dinh phu tai tinh toan theo suat tiéu hao dién ning cho
mot don vi thanh phém :

Cong thuc tinh toén :

Trong do6 :
M : S6 don vi san pham duoc san xuat ra trong mot nim
W, : Suit tiéu hao dién nang cho mot don vi san pham ( kWh )

Tmax : Thoi gian sir dung cong suét 16n nhat ( gio )



Phuong phap nay dugc ding dé tinh toan cho cac thiét bj dién c6 d6 thi
phu tai it bién ddi nhu : quat gid, may nén khi, binh dién phan... Khi d6 phu tai
tinh toan gan bang phu tai trung binh va két qua tinh toan twong dbi chinh xac.
2.1.2.4. Phuong phap xéac dinh phu tai tinh toan theo cong suat trung binh va hé
sb cuc dai

Cong thtrc tinh :

Ptt = I<matxl< sd'i P dmi
i=1

Trong dé :

n : SO thiét bi dién trong nhom

Pami : COng suat dinh muc thiét b thit i trong nhém

Kmax : Hé s cuc dai tra trong ) tay theo quan h¢

Kinax = ( Nhg, Ksg )

Nhg : sO thiét bi str dung dién c6 hiéu qua 1a sb thiét bi gia thiét ¢6 cliing cong
suat va ché do 1am viéc, ching doi hoi phu tai bang phu tai tinh toan cta nhom
phu tai thuc té.( Gom co céc thiét bi co cong suat va ché do 1am viéc khac nhau )

Cong thirc d¢ tinh nyg nhu sau :

n 2
ZPdmi
— i=1
hq T i

; Idei 2

n

Trong do :

Pim : cOng suét dinh mrc cta thiét bi th i

n : s6 thiét bi c¢6 trong nhom

Khi n 16n thi viéc xac dinh nyq theo phuong phap trén kha phire tap do do
c6 thé xac dinh nyg Mot cach gan dung theo cach sau :

+ Khi thod man diéu kién :

m:Pdmﬂs\%
P

dm min
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va Ksd > 0,4 thi lay npg =n
Trong 6 Pam miny Pdm max 12 cONg suét dinh mirc bé nhét va 16n nhét cua cac
thiét bi trong nhom

+ Khim > 3 va Ky > 0,2 thi npq c6 thé xac dinh theo cong thure sau :

(#e]

Ny 5

dmmax

+ Khi m > 3 va Ky < 0,2 thi npq dugc xac dinh theo trinh ty nhu sau :
Tinh ny - s6 thiét bi ¢6 cong suit > 0,5P g max

.Tinh P;- tong cong sut cta n; thiét bj ké trén :
N:
I:)I :Z I:)dmi
i=1

n . p* = &

n p

P : tong cong suat cta cac thiét bi trong nhom :

P = i I:)dmi
i=1

Dua vao n*, P* tra bang xac dinh dugc npg* = f (n*,P*)

Tinh n*=

Tinh Nhg = Npg™*.N
Can cht y 14 néu trong nhom c6 thiét bi tiéu thy dién lam viéc & ché do

ngan han l3p lai thi phai quy doi vé ché do dai han khi tinh np,q theo cong thirc :

qu:Pdm.‘\/ K%

Kg : hé sb dong dién twong ddi phan trim .

Ciing can quy doi vé cong sudt 3 pha d6i voi cac thiét bi dung dién 1 pha.
+ Néu thiét bi 1 pha dau vao dién ap pha :

qu = 3.Pdmfa max

+ Thiét bi mot pha dau vao dién ap day :

Poa = V'3 .Pan



Chu ¥ : Khi s6 thiét bi hiéu qua bé hon 4 thi ¢6 thé ding phuong phap don
gian sau dé xac dinh phu tai tinh toén :

+ Phu tai tinh toan ctiia nhom thiét bi gdm sd thiét bi 1a 3 hay it hon c6 thé
ldy bang cong suat danh dinh ctia nhom thiét bi do :

N
Ptt ; I:)dmi
n : sb thiét bi tiéu thu dién thuc té trong nhom.
Khi s6 thiét bi tiéu thu thyuc té trong nhom 16n hon 3 nhung s6 thiét bi tiéu

thu hi€u qua nho hon 4 thi c6 thé xac dinh phu tai tinh toan theo cong thuc :

Ptt = il I‘<ti 'Pdmi

Trong d6 : K, 1a hé sd tai . Néu khong biét chinh xac ¢ thé 1y nhu sau
K. = 0,9 ddi véi thiét bi lam viéc & ché do dai han .
K= 0,75 d6i véi thiét bi lam viéc & ché d6 ngan han lap lai.
2.1.2.5. Phuong phap xéac dinh phu tai tinh toan theo cong suat trung binh va hé
s6 hinh dang
Cong thuec tinh : Pit = Kng-Pio
Qi = Pr.tgo

/ 2 2
Sy = Ptt +Qtt

Trong d6 Kpg : hé s6 hinh dang ctia d6 thi phu tai tra trong sb tay

T
P
Ptb - - =
T T

Py : cong suat trung binh ctia nhom thiét bi khao sat

A : dién nang tiéu thu cia mot nhém ho ti€u thu trong khoang thoi gian T.
2.1.2.6. Phuong phap xéc dinh phu tai tinh toan theo cong suét trung binh va do
1éch trung binh binh phuong

Cong thuec tinh : Pi¢ = Pyp = B.0

Trong d6: P:hé sb tan xa.



& : d6 1éch ctia d6 thi phu tai khoi gid tri trung binh.

Phuong phap nay thuong dugc dung dé tinh toan phuy tai cho cic nhom
thiét bi ctia phan xudng hodc cua toan bo nha may. Tuy nhién phuong phép nay
it duoc ding trong tinh toan thiét ké mdi vi né doi hoi kha nhiéu thong tin vé
phu tai ma chi phu hop véi hé thdng dang van hanh.
2.1.2.7. X4c dinh phu tai dinh nhon cua nhém thiét bi

Theo phuong phép nay thi phu tai dinh nhon ciia nhém thiét bi s& xuat
hién khi thiét bi c6 dong khoi dong 16n nhat md mdy con cac thiét bi khac trong
nhom lam viéc binh thuong va dugc tinh theo cong thure sau :

lin = Ikamax T it — Ksd-ldm max

Trong dé :

It max - dOng khoi dong cua thiét bi co dong khoi dong 16n nhét trong
nhom.

I - dong tinh todn cia nhoém may .

l 4 max - dOng dinh mirc cua thiét bi dang khéi dong.

Ksq - hé s sir dung cua thiét bi dang khoi dong.

2.2. XAC DINH PHU TAI TINH TOAN CUA NHA MAY LIEN HOP DET
2.2.1. Xéc dinh phu tai tinh todn cua phan xudng stra chita co khi
2.2.1.1. Phan loai va phan nhom phu tai dién trong phan xudng stra chira co khi.

- C4c thiét bj phan 16n déu lam viéc ¢ ché d6 dai han. Chi ¢ phu tai may

bién 4p han lam viéc & ché dd ngan han lip lai va st dung dién ap day. Do d6

can quy doi vé ché dg lam viéc dai han :

Pos = </3.Punfk, % =+/3.24,6./0,25 = 21,3(KW)

- Pé phan nhom phu tai ta dya theo nguyén tac sau

+ Céc thiét bi trong nhoém nén c6 cung mat ché do 1am viéc .

+ Cac thiét bi trong nhom nén gan nhau tranh chong chéo va giam chiéu
dai day dan ha ap.

+ Cong suat cac nhom ciing nén khong qua chénh léch nhom nham giam
chung loai tu dong luc.

- Can clr vao vi tri, cong suat cua cac may cong cu bd tri trén mat bang
phan xudng ta chia ra lam 5 nhom thiét bi phu tai nhu sau :

+Nhém1:1;3;7;6;4;2;8
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+ Nhom 2: 12; 13; 11; 22; 20; 19; 21; 17; 18; 28

+ Nhom 3 : 9; 14; 10; 16; 23; 24; 25; 15; 26

+ Nhom 4 : 34; 32; 33; 38; 31; 35; 37
+ Nhom 5 : 39; 42; 36; 43; 40

Bang 2-1 : Bang phan nhom thiét bi dién ctia phan xudng stra chira co khi

o Ky hi¢u 34 Cong suit Todn bé
TT Tén nhom va tén thiét bi trélg mat luong dat (kW) :
bang (kW)
Nhom 1

1 | May tién ren 1 2 7 14

2 | May tién ren 2 2 7 14
3 | May tién ren 3 2 10 20
4 | May tién ren cap chinh xac 4 1 1,7 1,7

cao

5 | May doa toa do 5 1 2 2

6 | May bao ngang 6 2 7 14

7 | May xoc 7 1 2,8 2,8

8 | May phay van nang 8 1 7 7

Cong theo nhém 1 12 75,5
Nhom 2
9 | May mai tron 11 2 4.5 9
10 | May mai phang 12 1 2,8 2,8
11 | May mai tron 13 1 2,8 2,8
12 | May mai van nang 17 1 1,75 1,75
13 | May mai dao cat got 18 1 0,65 0,65
14 | M4y mai miii khoan 19 1 1,5 1,5
15 | M4y mai sic mili phay 20 1 1 1
16 | May mai dao chot 21 1 0,65 0,65
17 | May mai mii khoét 22 1 2,9 2,9
18 | May mai thd 28 1 2,8 2,8
Cong theo nhém 2 11 25,85
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Nhom 3

19 | Méay phay ngang 9 1 7 7
20 | May phay dung 10 2 2,8 5,6
21 | May khoan ding 14 1 2,8 2,8
22 | May khoan ding 15 1 4,5 4,5
23 | May cat mép 16 1 45 4,5
24 | Thiét bi d€ hoa bén kim loai 23 1 0,8 0,8
25 | May giiia 24 1 2,2 2,2
26 | May khoan ban 25 2 0,65 1,3
27 | May mai tron 26 1 1,2 1,2
Cong theo nhém 3 11 29,9
Nhom 4
28 | May tién ren 31 3 45 13,5
29 | May tién ren 32 1 7 7
30 | May tién ren 33 1 7 7
31 | May tién ren 34 3 10 30
32 | May tién ren 35 1 14 14
33 | May khoan hudng tam 37 1 45 45
34 | May bao ngang 38 1 2,8 2,8
Cong theo nhém 4 11 78,8
Nhom 5
35 | May khoan dting 36 2 4,5 9
36 | May bao ngang 39 1 10 10
37 | May mai pha 40 1 4,5 4,5
38 | May khoan bao 42 1 0,65 0,65
39 | May bién 4p han 43 1 21,3 21,3
Cong theo nhém 5 6 45 .45
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2.2.2 Xéc dinh phu tai tinh toan cta cdc nhom phu tai

( Cac gia tri kgg, cos@ va knax tra & phu luc ..

a. Tinh toan cho nhdm 1
Bang 2-2: Danh sach thiét bi thuoc nhom 1

Ky hi¢u . Cong suat | Congsuat
TT | Tén nhom va tén thiétbi | trén mit 50 dat toan bo

bang luong ( kW) (kW)
Nhom 1

1 | May tién ren 1 2 7 14

2 | May tién ren 2 2 7 14

3 | May tién ren 3 2 10 20

4 | May tién ren cap chinh 4 1 1,7 1,7

Xac cao

5 | May doa toa do 5 1 2 2

6 | May bao ngang 6 2 7 14

7 | May xoc 7 1 2,8 2,8

8 | May phay van nang 8 1 7 7

Cong theo nhém 1 12 75,5

Tra phuy luc PL 1.1 TL1 tim dugc kg = 0,15 ; cos¢p = 0,6 taco:

n=12:n;=5
n 9
== =075
P 14+14+20+14+7
P* = E = 755 =0,91

Tra phu luc 1.4 tim dugc npg* = 0,84

S6 thiét bj dung dién hi¢u qua nyg = Npg*.n = 10,08

Tra hu luc 1.5 TL1 véi kg = 0,15 va Ny = 10 tim dugce kpax = 2,1

Phu tai tinh toan nhéom 1 :
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Pu= Kna. ket P, . =0,15.2,1.75,5 = 23,78 (KW)

Qu = Py.tgo =23,78.1,33 = 31,7 (kVAR)
P« 2378
- cosp 0,6

Sy =39,63 (kvA)

Tinh toan tuong ty cho cac nhoém phu tai con lai .
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Ta c6 bang tong két phu tai dién phan xuoéng stra chira co khi:

Bang 2.3 — Két qua phan nhom phu tai ctia phan xudng stra chita co khi

Ky hiéu

R , g Al . a1 86 m = Pan Cose/ Kmax Pt Qu St
Tén nhom va thiét bi | trén ban Pgm, KW Pal K Nhq
} lugng tgoe (kW) | (kVAr) | (kVA)
veé
1 2 3 4 5 6 7 8 9 10 11 12
Nhom 1
May tién ren 1 2 2X7 0,15 0,6/1,33
May tién ren 2 2 2X7 0,15 0,6/1,33
May tién ren 3 2 2x10 0,15 0,6/1,33
May tién ren cap chinh
) 4 1 1,7 0,15 0,6/1,33
Xac
May doa toa do 5 1 2 0,15 | 0,6/1,33
May bao ngang 6 2 2X7 0,15 | 0,6/1,33
May xoc 7 1 2,8 0,15 0,6/1,33
May phay van nang 8 1 7 0,15 | 0,6/1,33
Cong theo nhém 1 12 75,5 5,88 0,15 0,6/1,33 | 10,08 | 2,1 | 23,78 | 31,7 39,63

Nhom 2
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May mai tron 11 2 2x4.5 0,15 | 0,6/1,33
M4y mai phang 12 1 2,8 0,15 | 0,6/1,33
May mai tron 13 1 2,8 0,15 | 0,6/1,33
Mady mai van nang 17 1 1,75 0,15 0,6/1,33
Mady mai dao cat got 18 1 0,65 0,15 0,6/1,33
May mai miii khoan 19 1 1,5 0,15 | 0,6/1,33
Maéy mai sac miii phay 20 1 1 0,15 0,6/1,33
M4y mai dao cht 21 1 0,65 0,15 | 0,6/1,33
Maéy mai miii khoét 22 1 2,9 0,15 | 0,6/1,33
May mai thd 28 1 2,8 0,15 | 0,6/1,33
Cong theo nhém 2 11 25,85 6,92 0,15 |0,6/1,33 | 836 |231| 896 | 11,94 | 14,93
Nhoém3

May phay ngang 9 1 7 0,15 | 0,6/1,33
May phay ding 10 2 2x2,8 0,15 | 0,6/1,33
May khoan ding 14 1 2,8 0,15 | 0,6/1,33
May khoan ding 15 1 45 0,15 0,6/1,33
May cit mép 16 1 4,5 0,15 | 0,6/1,33
Thiét bi dé hoa bén kim

loai 23 1 0,8 0,15 | 0,6/1,33
May giiia 24 2,2 0,15 | 0,6/1,33
May khoan ban 25 2x0,65 0,15 | 0,6/1,33
May mai tron 26 1,2 0,15 | 0,6/1,33
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Cong theo nhém 3 11 29,9 10,76 0,15 |06/133| 7,7 |248| 11,12 | 14,83 | 18,54
Nhom 4
May tién ren 31 3 3x4,5 0,15 0,6/1,33
May tién ren 32 1 7 0,15 0,6/1,33
May tién ren 33 1 7 0,15 0,6/1,33
May tién ren 34 3 3x10 0,15 0,6/1,33
May tién ren 35 1 14 0,15 0,6/1,33
May khoan hudng tam 37 1 45 0,15 0,6/1,33
May bao ngang 38 1 2,8 0,15 | 0,6/1,33
Cong theo nhém 4 11 78,8 5 0,15 |0,6/1,33 | 9,13 | 2,2 26 34,67 | 43,34
Nhém 5
May khoan ding 36 2 2x4.5 0,15 0,6/1,33
May bao ngang 39 1 10 0,15 | 0,6/1,33
May mai pha 40 1 4,5 0,15 | 0,6/1,33
May khoan bao 42 1 0,65 0,15 | 0,6/1,33
May bién 4p han 43 1 21,3 0,15 | 0,6/1,33
Cong theo nhom 5 6 45,45 32,77 0,15 |0,6/1,33 | 41 |311]| 21,2 28,2 | 35,34
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2.2.3. Xac dinh phu tai chiéu sang ctia phan xuong sira chita co khi
Phy tai chiéu sang ctia phan xudng stra chita co khi xac dinh theo phuong
phap suat chiéu sang trén mot don vi dién tich:
Pes = Po.F
Trong do :
P, : suat chiéu sang trén mot don vi dién tich (W/m?)
F : Dién tich dugc chiéu sang (m?)
Trong phan xuéng SCCK hé thong chiéu sang sir dung dén soi d6t . Tra PL
1.7 TL1 ta tim dugc p, = 14 W/m?
Phu tai chiéu sang cua phan xuong :
Pes = po.F = 14.363,25 = 5,12 (KW)
Qs = Pes.tges = 0 (dén soi dot cos@es =0)
2.2.4. Xéc dinh phu tai tinh toan toan phan xuong

* Phu tai tac dung ( dong luc ) cia toan phan xudng :
5
P,=K, Y P, =0,.(23,78+8,96+11,12+26+21,2) = 81,96 kW

Trong d6 Ky 14 hé sb ddng thoi cua toan phan xudng , 14y Kg = 0,9

* Phu tai phan khang cua phan xudng :
5

ledetZQtti =0,9.(31,7+11,94+14,83+34,67+28,2) = 109,21 kVAr
i=1

* Phu tai toan phan ciia phan xuong ké ca chiéu sang:
Piipx = Paipx + Pespx =81,96+5,12 = 87,08 ( KW)
Qtth = lepx :109,21 ( kVAI’ )

Sux = P +Q,’ = /87,08+109,21* = 139,68 (kVA)

Py 87,08 _
S,, 139,68

ttpx

COS(PpX = O, 62
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2.2.5 Xéc dinh phu tai tinh toan cta cac phan xuong khac trong toan nha may
Do chi biét trudc cong suat dit va dién tich ciia cac phan xuong nén & day ta
st dung phuong phép xéac dinh phu tai tinh toan theo cong suat dit va hé sd nhu cau.

2.2.5.1 Phuong phép xac dinh phu tai tinh todn theo cong suat dat va hé sé nhu cau

Ptt = Knc; Pdi
Qtt = Ptt *tg(p
P
S, =P?+Q =t
tt tt Qt’[ COS(P
Mot cach gan dang c6 thé 1dy Py = Pgy
Khi do
n
— *
Ptt - Knc ZPdmi
i=1
Trong dé :

- Pgi, Pami : cOng sudt dat va cong suat dinh mirc cua thiét bi thir i (kW)

- Py, Qu, Sy : cong suét tac dung, phan khang va toan phﬁn tinh toan cua
nhom thiét bi (kW, kVAR, kVA)

-1 : 6 thiét bi trong nhom

- Ky : hé s6 nhu cdu ctia nhém ho tiéu thu dic trung tra trong so tay tra ciru
2.2.5.2X4ac dinh phu tai tinh toan cua cac phan xuong

Viéc tinh toan cho cac phan xudéng 1a hoan toan gidng nhau . Ta tinh mot
phan xuéng mau. Liy phan xudng moc lam vi dy:

Tinh toan cho phan xuéng moc

Cong suét dit 150 kW, dién tich 750 m?;

Tra phu luc 1.3 TL1 ta c6: Kpe = 0,4 ; cosp =0,7 ; tgo = 1,02 . O day ta dung
deén soi ddt ¢o cos@Pes =1 ; tgps =0

Tra phu lyc 1.2 ta ¢ suat chiéu sang po = 14 W/m2
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Cong suit tinh toan dong luc

Pg = Kne.Pq = 0,4.150 = 60 kW

Qu = Pgi.tgp = 60.1,02 = 61,21k VAr
Cong suit tinh toan chiéu sang:

Pes = po.F = 14.750 = 10,5 kW

Qs = Pes.tgpes = 10,5.0 = 0 kVAr
Cong suit tinh toan ctia phan xudng:

Py = Pgi + Pes = 60 + 10,5 =70,5 kKW

Qi = Qg + Qs =61,21 + 0 =61,21 kVAr

Se= P +Q,° = [70,5°+61,21> = 93,37 (KVA)

Tinh toan tuong tu cho cic phan xudéng con lai. Riéng doi véi khu nha van

phong ta chon deén huynh quang co cos@es =0,85 ; tgees = 0,62 con lai ta dung den

so1 d6t co cos@gs = 1; tgpes = 0. Ta c6 bang tong két sau day:
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Bang 2.4 - Két qua tinh toan phu tai cic phan xudng

P
N R , P4 Coso/ F ° Pai Pes Pt Qxt St

Tén Phan xuong kW) | | gp | (M) iy | (W) | QW) | (kW) | (VA | (kVA)
1 | Phan xudng kéo soi 1400 | 0,8 0.7 16587’ 14 1120 | 23.63 | 1143.63 {1142.63 | 1616.63
2 | Phan xudng dét vai 2500 | 0,8 0,7 15562’ 14 2000 | 21.88 | 2021.88 | 2040.41 | 2872.50
3 | Phan xudéng nhudm va in hoa 1200 | 0,7 0,8 1500 14 840 | 21.00 | 861.00 | 630.00 | 1066.87
4 | Phan xudng giat 1a va dong goi | 600 0,8 0,7 53;’2 14 480 7.44 | 487.44 | 489.70 690.94

N , , N , 365,6
5 | Phan xudng stra chira co khi 0,62 3 14 81,96 | 5,12 | 87,08 | 109,21 | 139,68
6 | Phan xudng moc 150 04 0.7 750 14 60 1050 | 70.50 61.21 03.37
7 | Tram bom 100 0,6 0,7 4851’2 10 60 4.81 64.81 61.21 89.15
8 | Khu nha van phong 150 0.8 0.8 787,5 15 120 | 11.81 | 131.81 97.32 163.85
9 | Kho vat li¢u trung tam 50 0,4 0,7 825 10 20 8.25 28.25 20.40 34.85
Téng 4892.60 | 4652,09
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2.3. Xac dinh phu tai tinh toan ctia toan nha may

* Phu tai tinh toan tdc dung cua toan nha may:

9
Pitnm = Kat. le Pttpxi
i=

Trong d6 : Kq hé s6 dong thoi ldy bang 0,85
Pupxi phu tai tinh toan cta cac phan xudng da xac dinh duoc & trén
Pinm = 0,85. 4892,6 = 4158,71 ( KW)

Phu tai tinh toan phan khang cua toan nha may :

9
Qum = K. 2. Qupa = 0,85.4652,09 = 3950,05 (KVAY)
i=1

Phu tai tinh toan toan phan ctia toan nha may :

Stnm = y/Pur +Q,.,.> = [4158,71°+3950,05° = 5735,66 (KVA)
Heé s cong sudt ctia toan nha may :
P 415871 _
S 5735,66

COSQPpm =

tthm
2.4. Biéu dd phu tai clia cac phan xudng va nha may
2.4.1Tam phu tai dién

Tam phu tai dién 1a diém thhoa man diéu kién momen phu tai dat gia tri cuc
n
tiéu Z Xili — Min
i-1
Trong do6 :

Pi va li 1 cong suat va khoang cach ctia phu tai thir I dén tAm phu tai

Pé xac dinh toa do clia tim phu tai c6 thé sir dung céac biéu thirc sau:
n n n
ZXiSi Zyisi Zzisi
= =1 il = S

X, = = . yo n - n
2.5 2.5
i=1 i=1

o n Z
S5
i=1
22
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Trong do

Xo; Yo ; Zo toa d0 cua tam phu tai di¢n

Xi ; Vi, Zi toa d0 ctuia phu tai thtr I tinh theo mét hé truc toa do XYZ tuy chon

Si cong suét cua phutai thu i

Trong thuc té thuong it quan tam dén toa d6 z. TAm phu tai dién 1a vi tri tdt
nhat dé dat cac tram bién ap , tram phan phéi , ta dong luc nham muc dich tiét kiém
chi phi cho day dan va giam ton that trén ludi dién..

2.4.2 Biéu db phu tai dién

Biéu dd phu tai dién 1a mdt vong tron vé& trén mit phang, cd tim trung voi
tam cua phu tai dién, co dién tich twong img véi cong sudt ctia phu tai theo ty 16
xich nao d6 tuy chon. Biéu do phu tai dién cho phép ngudi thiét ké hinh dung duoc
sy phan bd phu tai trong pham vi khu vuc can thiét ké, tir d6 co6 co s dé 1ap cac
phuong an cung cap dién. Biéu d6 phu tai dién dugc chia thanh hai phan : Phan phu
tai dong luc ( phan hinh quat gach chéo ) va phan phu tai chiéu sang ( phan hinh
quat dé trang ).

Pé vé& dugc biéu do phu tai cho cic phan xudng, ta coi phu tai ciia cac phan
xuong phan bd déu theo dién tich phan xuéng nén tdm phu tai cé thé 13y trung voi
tam hinh hoc ctia phan xudng trén mit bang.

Ban kinh vong tron biéu d6 phu tai cta phy tai thir i duoc xac dinh qua biéu

thuc :

Trong d6 : m1a ti 1€ xich , & day chon m =3 kVA/ mm?

Goc ciia phu tai chiéu sang nam trong biéu d6 duoc xac dinh theo cong thic
_ 360.P

= p—

tt

sau: Qs

23



Két qua tinh toan R; va ag cua biéu do phu tai cac phan xuong duoc ghi

trong bang sau:

Bang 2.5- Ban kinh R va goc chiéu sang ctia biéu do phu tai cic phan xudng

P S Tam phu tai
TT Tén phan xudng k\(X/ Pi, KW k\}tA X, y, |Rmm| o’
' mm mm
1 | PX kéo soi 23.63 | 1143.63 | 1616.63 | 23,5 | 57,5 | 13.10 | 7.44
2 | PX dét vai 21.88 | 2021.88 | 287250 | 49 | 57,5 |17.46 | 3.89
3 |PXnhudmvainhoa |21.00 | 861.00 |1066.87| 75 75 |10.64 | 8.78
4 | PX giatlavadong goi | 7.44 | 487.44 | 690.94 | 905 | 75 | 856 | 5.49
5 | PX stra chita co khi 512 | 87,08 | 139,68 | 110 | 67 | 3.85 | 21,16
6 | PX mdc 1050 | 70.50 | 9337 | 108 | 26 | 3.15 | 53.62
7 | Tram bom 481 | 64.81 89.15 |103,5| 10,5 | 3.08 | 26.73
8 | Khu nha van phong 11.81 | 131.81 | 163.85 | 32,5 | 13 | 4.17 | 32.26
9 | Kho vat liéu trung tam | 8.25 | 28.25 | 34.85 64 | 225 | 1.92 |105.13
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Biéu do phu tai cia toan nha may:

4
590,94
2
58725
e _ ]
\ 4
616,63 N
67 2tk 02
- 3 5
S E—— 066,87 | }13%8
| |
\
| |
\
\ \
| | | |
\ \ | | |
\ \ | | 5 |
‘ ‘ 9 | | 93,37 |
26 N | 3485
fffffffffff . 7877:::4:::7777777T777
22,5 163,85 ‘ ‘ | K
ol ~2 | o | .
e e S I
| ‘ | | | | T [| 89,15
| \ | I I I \ H
O 23,5 32,5 49 64 75 90,5 103,5108 110

Hinh 3: Biéu d6 phu tai nha may.
2.5. XAC PINH PHU TAI TINH TOAN CUA KHU CONG NGHIEP
2.5.1. X4c dinh phu tai tinh toan ctia toan khu cong nghié¢p
Tinh toan twong tu nhu cho cic phan xudng voi hé sb dong thoi cua khu

cong nghiép lay bang 0,8 ta co két qua
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Bang 2.6 — Két qua tinh toan phu tai ctia toan nha may

Qtt;

TT Tén nha méy Pd: kW Knc COSO Ptt’ kW KVAr Stt1 kVA
1 | NM cén tén 10000 0.23 0.68 2300 2479.98 | 3382.35
Nha may nha may
2 , 5500 0.19 0.68 1045 1126.77 | 1536.76
san xuat bao bi
Nha mdy san xuat
3 7000 0.33 0.7 2310 2356.67 | 3300.00
banh keo
Nha may ché bién
4 4000 0.4 0.7 1600 1632.33 | 2285.71
nong san
5 | Nha may dét 0.73 | 4158.71 |3950.05 | 5735.66
6 |Khudan cu 5000 0,8 0,8 4000 3000 5000
Tong 15413,71 | 14545,8 | 21240.49

Phu tai tinh toan tac dung ctia khu cong nghiép

Pit ken = Katken-Pre = 0,75. 15413,71 = 11560,28 KW

Phu tai tinh toan phan khang ctia khu cong nghiép

Qitken = Katken- Qe = 0,75. 14545,8 = 10909,35 KVAr

Phu tai tinh toan toan phan ciia khu cong nghiép

Suen = Pusen’ *Quien” = Y11560,282+10909,35% = 15895,1 (KVA)

2.5.2. Xac dinh tdm phu tai khu cong nghiép va vé biéu do phu tai

Tuong tu ta xac dinh dugc ban kinh va toa d§ tam phu tai cia cac nha may

nhu sau.
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Béang 2.7- Toa dg tam phu tai va ban kinh R cua phu tai cia cdc nha may.

1T Tén nha may X(mm) | Y(mm) | R (mm) | Si (kVA)
1 | Nha may can tén 45 74 18.94 3382.35
2 | Nha may nha may san xuét bao bi 154 61 12.77 1536.76
3 | Nha may san xuat banh keo 75 13 18.71 3300.00
4 | Nha may ché bién nong san 130 27 1557 | 2285.71
5 | Nha may dét 48.5 405 | 24.67 5735.66
6 | Khudan cu 85 70 23.03 5000
Biéu d6 phu tai ctia khu cong nghiép
Y 6
1 5000 )
3382,35 1536,76
84 | __
so [
7 NS N D
; G4
5735,66 |
o005 L \
1
3/ = }
23 }
\
\
\
|

\
\
\
\
\
130

Hinh 4: Biéu d6 phu tai toan khu cong nghiép.
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CHUONG III
THIET KE MANG DIEN CAO AP CUA KHU CONG NGHIEP

3.1. KHAI NIEM MANG CAO AP KHU CONG NGHIEP

Hé thong
dién

Mang cao ap khu cong nghiép

Hé thong He¢ thong cung
cung cap cap dién khu
dién may 1 cong nghiép

Hé thégg
cung cap
dién may 3

Hé thér}g
cung cap
dién may 2

Hinh 5: Khai niém mang cao ap trong khu cér}g nghiép.,

Mang cao ap nhan dién tr HTD dén may bi€én ap ngudn cung cap cho cac

nha may

Thiét ké dtmg trén quan diém cta nha cip dién, chi xét chi phi vn dau tu ¢

pham vi khu cong nghi¢p khong xét trong cadc nha may.
3.2 .CHON CAP DIEN AP VAN HANH

Cép dién 4p van hanh 1a cip dién 4p lién két hé thong cung cap dién cua khu

cong nghiép vai Hé thong dién .Cap dién ap van hanh phu thudc vao cong suit

truyén tai va khoang cach truyén tai theo mot quan hé khé phirc tap.

Cong thire kinh nghiém dé chon cp dién ap truyén tai:

U = 4,34./1+0,016.P (kV)

Trong do6 :
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P — cong suét tinh todn cta nha may (kW)
| — khoang cach tir tram bién 4p trung gian vé nha may ( km)
Nhu vay cép dién ap hop 1y dé truyén tai dién ning vé nha may s& 1a :
Phu tai tinh toan cta nha may c6 ké dén su phét trién ctia phu tai trong twong lai.
St = So.(1+a.t)
Trong d6
S, - Phu tai tinh toan du béo tai thoi diém sau t nim
Sp - phu tai tinh toan xéac dinh tai thoi diém ban dau.
t - s6 nam du bao. liy t= 10 ndm
o - hé sb gia ting ctia phu tai . ldy a = 0.05
Taco:
P = Po.(1 + a.t) = 11560,28.(1 + 0,05.10) = 17340,42 kW
Qt= Qo.(1 + a.t) =10909,35.(1+0,05.10) = 16364,03 KVAr
St = So(1+a.t) = 15895,1.(1+ 0,05.10) = 23842,65 kVA

Cép dién ap van hanh xac dinh theo cong thirc kinh nghi¢m.
U =434,1+0,016.P = 4,34.\/ 15+0,016.17340,42 =74,22(kV)

Tir két qua tinh toan ta chon cip dién ap 110 kV lién két tir hé thong dién toi

khu cong nghiép.
3.3. DE XUAT CAC PHUONG AN CAP DIEN
3.3.1Tam phu tai dién

Tam phu tai dién 1a diém thhoa man diéu kién momen phu tai dat gia tri cuc

n
tiéu Z xili — Min
i—1

Trong do6 :
Pi va li 1a cong sudt va khoang cach cta phu tai thi i dén tdm phu tai

D¢ xac dinh toa do ctuia tam phu tai co6 thé sir dung cac biéu thic sau:
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Xy = 5 Yo = 55 Z, = =,
S, .S >S
i=1 i=1 i=1

Trong d6
Xo; Yo ; Zo - toa d6 cua tam phu tai dién
Xi; Vi Zi- toa d0 cua phu tai thir 1 tinh theo mdt h¢ truc toa 6 OXYZ tuy chon
S;.cong suat cua phutai thir i
n - s6 phu tai dién.
Trong thuc té thuong it quan tam dén toa d6 z. Tam phu tai dién 1a vi tri tbt
nhat dé dat cac tram bién ap , tram phan phéi , ta dong luc nham muc dich tiét kiém
chi phi cho day dan va giam ton that trén ludi dién.

Tam phu tai dién cua khu cog nghiép:

| 45.3382,35+154.1536,76+75.3300+130.2285,71+48,5.5735,66+85.5000
B 21240, 49

0

=77,06

~84.3382,35+71.1536,76+23.3300+37.2285,71+50,5.5735,66+80.5000
21240,49

Yo

= 58,54

Tam phu tai cua khu cong nghiép 1a My(Xo;Yo) = Mo(77,06; 58,54 )
3.3.2 Bé xuét cac phuong an va so d6 cung cap dién:

Cac chi tiéu kinh té k¥ thudt cua mang dién phu thudc rat nhiéu vao so do
ctia né. Vi vy cac so dd cung cip dién phai cé chi phi nho nhit, dam bao do tin
cay cung cép dién can thiét va chat lugng dién nang yéu cau cua cac h tiéu thy, an
toan trong van hanh kha ning phat trién trong twong lai va tiép nhan cac phu tai
moi.

Ta dé xuat 2 kiéu so do noi dién chinh nhu sau:
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a. Kiéu di day 1 :

C— TUHE THONG PIEN DEN

BATT

b. Kiéu di day 2:

I % i TUHE THONG DIEN DEN

BATT
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3.4. SO BO LUA CHON THIET BI DIEN
3.4.11. Chon cong sut tram bién ap trung tAm ctia khu cong nghiép.
Céc nha may trong khu cong nghiép dugc x€ép vao ho loai I véi phu tai tinh
toan ctia ca khu cong nghiép c6 ké dén su phat trién trong 10 nam téi la:
Sien(0)= 15896,1 kKVA.
Sien(10) = 23842,65 kVA
Vi vdy tram bién 4p trung tdm duoc dit 2 may bién ap va chon may bién ap
clia Viét nam san xuit nén khong can hiéu chinh theo nhiét do (kne=1).
Xét truong hop mot may bién ap bi su cd may bién ap con lai c6 kha ning
chay qué tai trong thoi gian ngan. Trong trudng hop nay cong suit may bién ap

dugc xac dinh theo cong thirc sau:

- Ché d6 binh thuong: Sgmpa> ” S , kKVA
hc'' VB
S

- Ché d6 su ¢b: Syppa > ttsc  kVA
khc'kqt'(N B'l)

Trong d6:  -Sgs 12 cOng sudt ma phu tai can tai khi sy ¢6 tirc bi sy ¢6 1 may
(Stt= Stse= Stien(10)).
Ky 12 hé s6 qua tai (kq=1,4).
-Ng 12 s6 lwong MBA trong tram (Ng=2).
23842,65

Vay: SdmBa > 1.2 =11931,32 kVA
X
dmBA = 2384265 =17030,46 kVA
1x1,4x(2-1)

Tra bang bang 16 TL2 ta chon duoc loai may bién ap 3 pha 2 cudn day do
Viét nam ché tao nhan hiéu TDH-25000/110 cho ca 3 cip dién ap trung ap 35kV,
22kV, 10kV ché tao theo don dat hang thong s6 nhu sau:
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S AP, |AP, |U, |1
Tén tram TBATT | | UJUy [KV] O e I

[kVA] [kW] | [kw] | [%] | [%]
TDH-25000/110 | 25000 | 115/(35-22-11) | 29 | 120 10,5 0.8

3.4.2 Chon thiét dién day dan

Puong day cung cap tir tram bién ap trung tdm cua khu cong nghiép vé toi
cac nha may str dung duong day trén khong, 10 kép, day nhom 161 thép. Trong mdt
s6 truong hop ta co thé dung nhiéu xuat tuyén tir TBATT t6i cac nha may.

Cac nha may trong khu cong nghiép c¢6 Tmax 16n nén day dan s& dugc chon
theo diéu kién mat do dong kinh té Ji (tra theo bang 4.1 trang143 TL5)

Khi 6 mat do dong kinh té J,; cia cac nha may duoc chon & bang 2.1.

Péi v6i mang dién khu vuc tiét dién day dan duoc chon theo mat do kinh té

cua dong dién nghia 1a :

R = o=
J
Dong dién lam viéc chay trong day.
S
.= ——— (A
n'\/gudm

Trong do6 :
n - s6 mach duong day
Ugm - dién ap dinh mirc mang dién , kV
Sitnm O day 14y theo phu tai du bao
Véi luéi trung ap do khoang cach tai dién xa ton that dién ap 10n vi thé ta
phai kiém tra theo diéu kién ton that cho phép:
AUpip=5%.Ugn,
AUqp=10%.Ugm
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Bang 3.1. Thong s6 cac nha may trong khu cong nghiép

T rmmany | OO 000 S0 | T (Afr)ﬁmz
1 | Nha may can tén 3450.00 | 3719.97 | 5073.53 | 4000 11
2 | Nha may bao bi 1567.50 | 1690.16 | 2305.15 | 3500 11
3 | Nha may san xuat banh keo | 3465.00 | 3535.01 | 4950.00 | 5000 11
4 | Nha may ché bién nong san | 2400.00 | 2448.49 | 3428.57 | 5000 11
5 | Nha may dét 6238.07 | 5925.07 | 8603.49 | 5000 11
6 | Khu dan cu 6000.00 | 4500.00 | 7500.00 | 3000 1,1

3.4.2.1. Phuong an di day 1
Cap dién ap trung ap Urp= 35 kV

e Chon day dan tir TBATT dén nha may céan tén
- DONg dién tinh todn chay trén méi day dan:

S _507353_
YT B U, 2./3.35

- Tiét dién kinh té:
I

41,85(A)

e _ 41,85

= 38,04(mm?)
Jo. 11

F,=

Chon day nhom 13i thép tiét dién 50 mm® Tra bang 2 sach ludi dién 1 day
dan AC-50 c6 I, = 210A.,
- Kiém tra ddy dan khi su c6 dirt 1 day:
lsc=2.lymax = 2.41,85= 83,69 A < I, = 210A
Viy day dan da chon thoa man diéu kién phat nong khi su cb.

- Kiém tra ddy theo diéu kién ton that dién dp:
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Véi day AC-50 c6 khoang cach trung binh hinh hoc 1a Dy=2m, véi cac thong sd ki
thuat ry = 0,65Q2/km; Xo = 0,392 Q/km; | = 10,48 km.

U% = PttNM'R+QttNM'X 100

2
dm

_3450.0,65.10,48+3719,97.0,392.10,48
1000.2.352 '

AU% = 1,58% < AUy,% = 5% Day din di chon théa min diéu kién ton that

100

dién ap cho phép.
Pinm, Qtnm tinh theo don vi MW va MV Ar
Vay chon day AC-50.
e Chon day dan tir TBATT dén cac nha may con lai trong khu CN
Twong tw véi cdc dwong ddy con lai ta c¢é két qua & bdng 3.2:

3.4.2.2. phuong an di day 2 ’ ’
Tinh toan tuong tu nhu phuong an 1 véi cap dién ap trung ap 35kV, két qua

cho & cac bang: bang 3.2; bang 3.3 .
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Bang 3.2. Thong s6 dudng ddy trén khong cap dién ap 35kV— PA1

Puone da P Qtt Stt | Lo livmax Fixt Day s lep lo Xo A(b/i C)p
g day (kW) (kW) (kVA) (km) i (A) (mm2) (A) (A) | (Ykm) | (Q/km)
AC-
TBA-NM can tdn 3450.00 3719.97 5073.53 | 10.48 | 2 41.85 | 38.04 - 83.69 | 210 0.650 0.392 | 158
TBA-Nha may san AC-
, 1567.50 1690.16 2305.15 | 19.89 | 2 19.01 | 17.28 38.03 | 210 0.650 0.392 | 1.37
xuat bao bi 50
TBA-Nha may san AC-
, 3465.00 3535.01 4950.00 | 10.30 | 2 40.83 | 37.12 81.65 | 210 0.650 0.392 | 153
xuat banh keo 50
TBA-Nha méy ché AC-
, 2400.00 2448.49 342857 | 1782 | 2 28.28 | 25.71 56.56 | 210 0.650 0.392 | 1.83
bién ndng san 50
AC-
TBA-Nha may dét 6238.07 5925.07 8603.49 6.03 2 70.96 | 64.51 20 141.92 | 265 0.460 0.382 | 1.26
AC-
TBA-Khu dan cu 6000.00 4500.00 7500.00 9.98 2 61.86 | 56.24 - 123.72 | 265 0.460 0.382 | 1.82
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Bang 3.3. Thong s6 dudng day trén khong cap dién ap 35kV— PA2

AUcp
. R Ptt Qtt Stt I L | lvmax I:tkt n |sc |cp l'o Xo
Puong day Day (%)
(kW) (kW) (kVA) (km) 0| (A) | (mm2) (A) (A) | (Q/Kkm) | (©/km)
AC-
TBA-NM can tén 3450.00 | 3719.97 | 5073.53 | 10.48 | 2 | 41.85 | 38.04 - 83.69 | 210 | 0.650 0.392 | 1.58
NMché bién nong san AC-
, 1567.50 | 1690.16 | 2305.15 | 11.59 | 2| 19.01 | 17.28 38.03 | 210 | 0.650 0.392 | 0.80
-NM san xuat bao bi 50
TBA-Nha may san AC-
, 3465.00 | 3535.01 | 4950.00 | 10.30 | 2 | 40.83 | 37.12 81.65 | 210 | 0.650 0.392 | 1.53
xuat banh keo 50
TBA-Nha may ché AC-
, 3967.50 | 4138.65 | 5733.19 | 17.82 | 2 | 47.29 | 42.99 94.57 | 210 | 0.650 0.392 | 3.06
bién ndng san 50
AC- | 1419
TBA-Nha may dét 6238.07 | 5925.07 | 8603.49 | 6.03 | 2| 70.96 | 6451 20 ) 265 | 0.460 0.382 | 1.26
AC- | 1237
TBA-Khu dan cu 6000.00 | 4500.00 | 7500.00 | 9.98 |2 | 61.86 | 56.24 20 5 265 | 0.460 0.382 | 1.82
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3.4.3 Chon méy cit. ’
May cat dién la thiét bi dong cat mach di¢n cao &p (>1000V). Ngoai

nhiém vu dong cit phu tai phuc vu cong tac van hanh, may cit con ¢ chic
ning cat dong ngan mach dé bao vé cac phan tir cua hé thdng dién. May cit
duoc chon so bo theo cac diéu kién sau:

+ Bi¢n ap dinh mirc: Ugmme = Ugmm

. ‘A . , .. S
+ Dong dién dinh murc: Iymmc 21ep VO Ip= \/_f¢d\"
MTA

Trong qua tinh chon so bd MC ta chi chon MC phia trung ap.

% TBATT %
U I
K J TA
J U

]
:

>

NM-1 NM-2
Hinh 6: Lya chon may cit.
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3.4.3.1. Phuong an di day 1
Voi cap dién dap 35 kV.

*) Chon may cit phia ha MBATT:

+ Dién ap dinh mic: Ugnm=35kV

. S
+ Dong cudng birc qua may cat Ig= \/%C'Ejlo) = 233;23’?
Usa :

=393,3A

Chon may cit SF6 do Schneider ché tao loai F400 véi thong sO cho &
bang 3.4:

*) Chon mdy cit trén mach duong ddy ndi véi nha may nha may ché

tao phu tung 6t6 xe may

Chon may cit SF6 do Schneider ché tao loai F400 véi thong s6 cho &
bang 3.4:

+ Dién ap dinh mic: Ugnme = 36 KV > Ugnm=35kV

+ Dong dién dinh muc: | P =1250A >l =

Stengg _ 5073,53

J3U,, +/3.35

*) Twong tu v&i cac mach duong day con lai két qua & trong bang 3.7.

=83,69A
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Bang 3.4. Chon may ct cap dién ap 35 kV
Chon may cit SF6 do Schneider ché tao

 AA 4 1 . Udm | ldam | lesiam | loan/toan | loaa
Céac 16 duong da leo(A) | SL | Loai MC

) duome day oA M) | @) [ 0a) | (kA) | (kA)
Phia ha TBATT 393.30 | 3 F400 36 | 1250 | 25 25/1 40
TBA _NM céan ton 83.69 | 5 F400 36 | 1250 | 25 25/1 40
TBA-Nha may san xuat bao bi 38.03 | 5 F400 36 [1250| 25 25/1 40
TBA-Nha mdy san xudt banh keo | 81.65 | 5 F400 36 | 1250 | 25 25/1 40
TBA-Nha mdy ché bién néng san | 56.56 | 5 F400 36 | 1250 | 25 25/1 40
TBA-Nha may dét 14192 | 5 F400 36 | 1250 | 25 25/1 40
TBA Khu dan cu 123.72 | 5 F400 36 | 1250 | 25 25/1 40

Tong s6 may cat 33
3.4.3.2. Phuong an di day 2

Ta tién hanh chon so b nhu MC nhu phuong an 1:

Véi cdp dién dp 35 kV.

Bang 3.5. Chon mdy cdt cdp dién dp 35 kV

Chon may cit SF6 do Schneider ché tao

A s A . Uam | ldm | legtam | loan/toan | loda
Céc 10 duong da Io(A) | SL | Loai MC

> duong diy ol M0 | @) | (ka) | kA) | (kA)
Phia ha TBATT 393.30| 3 F400 36 | 1250 | 25 25/1 40
TBA NM céan ton 83.69 | 5 F400 36 | 1250 | 25 25/1 40
NM che bicn nong san-NM 38.03 | 5| F400 | 36 |1250| 25 | 25/1 | 40
san xuat bao bi
TBA-Nha may san xuat banh keo | 81.65 | 5 F400 36 | 1250 | 25 25/1 40
TBA-Nha may ché bién nong san | 9457 | 5 | F400 | 36 [1250| 25 | 25/1 | 40
TBA-Nha may dét 14192 | 5 F400 36 | 1250 | 25 25/1 40
TBA Khu dan cu 123.72 | 5 F400 36 | 1250 | 25 25/1 40

Tong sb may cit 33
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3.5. TINH TOAN KINH TE KY THUAT BPE LUA CHON PHUGNG AN
THIET KE

Nhi¢m vu cua nguoi thiét ké 1a chon duoc phuong an cung cép dién
tdt nhat, vira thoa mén céc yéu ciu ky thuat da dé ra lai vira ré vé von dau tu
va chi phi van hanh. Vi vy ta phai dwa ra nhiéu phwong 4n rdi tién hanh tinh
toan so sanh dé chon duoc phuong an thiét ké.

Trong mot s6 trudng hop khi chung ta chi quan tim dén hai yéu t6 1a
von dau tu va chi phi van hanh hang nim hang nim ddng thoi va coi 1a
khong ddi qua cac ndm. Tuy nhién d6i véi nhitng cong trinh 16n (khu cong
nghiép) gia thiét nay khong con phu hop nita. Khi d6 can xét hiéu qua cua
vbn dau tu trong cac giai doan khac nhau va sy bién d6i cta chi phi van
hanh qua cac nam, tirc 1a phai xét dén yéu t6 thoi gian.

Dé so sanh kinh té kj thudt gitta cdc phwong dn ta ding ham chi phi vong
doi:

Cya=V+Cy

Trong do:

- V: 1a tong vbn dau tu bao gdm cac von dau tu vé:

+ Puong day ( cha yéu xét phia trung ap).

+ Tram bién ap ( chi xét tram bién ap trung tam).

+ M4y cat (phia trung ap).

- Cyn: 12 chi phi van hanh hang ndm duoc tinh theo biéu thirc:

Cuh= CpgtCintCet+Crg+CinctCppy

+ Cyq : chi phi vé tu sira bao dudng

Chq = Kbg.V v&i kpg— hé s6 bao quan

+ Cyp @ chi phi vé& khau hao

Cin= Kin-V v6i kin 12 hé s6 khau hao

+ Cg : chi phi ton thét vé dién
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Ce = Cp+Cpr=ap.AP+aa.AA
Vi AP; AA 1a ton thit cong sudt tac dung va ton that dién ning
op; 0 13 gid 1kW.dong; 1kWh.dong

+ Cpna : tOn that kinh té do mat dién

+ Cye : chi phi vé lwong can bd va nhan cong van hanh

+ Cppy : chi phi phy khic nhu 1am mat, suéi am. ..

Trong khi thiét ké c6 thé gia thiét Chg; Cun; Cnc; Cpnys Cma 14 nhur nhau
trong cic phuong an nén c6 thé bo qua. C, chi xét khi phu tai rat 16n trong

truong hop nay ta cling bo qua.

Vay: Coy=V +Ca= v+z 1+AI, =\+C o .(PIALT) = V+Co. (1(1‘30;1

Trong do: - Cpp : chi phi vé ton that dién nang nam 0.
Cpo = AAoa ldy a,=1000 d/kWh.

- 1: sudt triét khau (i=12%).

- T : thoi gian van hanh cta cong trinh (T=30 nam).

- ] : nam van hanh cua cong trinh.

Xdc dinh ton that dién nang tram bién dp trung tam.

Tbn that dién ning dugc xac dinh theo cong thirc :

1

AA;=n.AP, t+ AP, [ S

2
] .1 ,kWh

dmBA
Trong do:
n - S6 may bién ap ghép song song.
t - Thoi gian may bién 4p van hanh, véi MBA van hanh subt nim t =
8760 h.
t - Thoi gian t6n that cong 16n nhét [h].
7= (0,124 +Tax.10™)2.8760
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APy, AP, - Ton that khong tai va ton thit cong sudt ngin mach cua
MBA[KW].

Sit - Cong suét tinh toan cia MBA [kVA].

SdmBA - Cong suét dinh mtrc cua MBA [kVA].

Xdc dinh ton thdt dién nang trén day dan.

- Ton that cong suit tac dung

2
APDZS“M.R.IOG , kW

2
dm

Trong d6 : R - Pién tr¢ 10 cap R:E.rO.L , Q
n

| - chiéu dai 16 tir TBATT dén cac nha may [ km ]
S [kVA] ; U [kV]
ro - dién tré trén mot don vi chiéu dai cap [ Q/km ]
- Ton that dién ning
AAp= APpt , kWh

Trong d6 : T - thoi gian ton that cong sudt 16n nhat [h]

3.5.1. Phuong an di day 1
3.5.1.1. Véi cap dién ap 35 kV
1- Tinh ton that di¢n ndng trong 1 nam.

a) Ton that dién ning trong may bién 4p (chi xét TBATT: TDH-
25000/110).

2
AAan.APO.tJrlAPn.(iJ T, kWh
n

dmBA
Trong do: - n=2; t = 8760h; APy = 29kW; AP, = 120 kW,
SdeA=25000 kVA.
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6

ZSNMi'Tmaxi
i=1

- 1= (0,124 +T maxen-10)2.8760 v6i Trnaxeny = “2———

6
SNMi
i=1
T _ 5073,53.4000+2305,15.3500+4950.5000
maxeN 31860,73
, 3428,57.5000+8603,49.5000+7500.3000 _ 426143 h
31860,73

= 1=(0,124 + 4261,43.10)%.8760 = 2651,28 h

2
AAB35=2.29.8760+1.120.[33853’6j 4261,43= 65276924

Vay:
¥ 25000

kwWh.
b) Ton that dién nang trén dudng day.
Xét duong day tr TBATT-Nha may can ton

2
APDl=StL2M1.R.10'3 v6iR = %.0,65.10,48= 341Q
dm

2
APDlz%s,m.lo@: 71,57 KW

Vi Trax = 4000 h = 1 =2405,29 h

AAp1= APp;.t = 71,57 .2405,29 = 172145,47 kWh

Twong tw véi cac dwong ddy con lai ta thu dwoc bang tong két 2.14
Vay ta c6 tong ton that dién nang trén dudng day la:

AApzs = ZAAp; = 1172424,62 kWh
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Bang 3.7. Ton that dién nang trén duong day 35kV- PA1

l'o

Tmax

2 A L L R St APp, _ T, AA;
Pume B 1o | gam) | M @) | avay | gw) | m) | Gwn)
10.4 3.4 | 5073.5 400 | 2405.2
TBA-NM1 | 2 0.65 71.570 172145.47
8 1 3 0 9
19.8 6.4 | 2305.1 350 | 1968.1
TBA-NM2 | 2 0.65 28.040 55187.42
9 6 5 0 6
10.3 3.3 | 4950.0 500 | 3410.9
TBA-NM3 | 2 0.65 66.957 228385.32
0 5 0 0 3
17.8 5.7 | 3428.5 500 | 3410.9
TBA-NM4 | 2 0.65 55.575 189563.47
2 9 7 0 3
1.3 | 8603.4 500 | 3410.9
TBA-NM5 | 2 | 6.03 | 0.46 83.803 285845.46
9 9 0 3
TBA — 2.3 | 7500.0 | 105.40 | 300 | 1574.8
21998 | 046 165989.51
KDC 0 0 1 0 4
, 1097116,6
Tong 6

= Tong ton thdt dién nang ciia PAI-35KV 1a:
AA1_35 = AAD35 + AA535 = 1097116,66 + 652769,24 = 1749885,89

kWh

2- Tinh chi phi tinh toan vong doi (C,q).

a) Tinh von dau tw (V): V= Vg + Vp + Ve
- Cho TBATT(110/35kV): Vgss = 2.3720.10° = 7440.10° d.
- Cho duong day: Vg = 1,8.Kg.L; (v6i 1,8 1a hé s6 dong thoi cho 1 16

kép)
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Bang 3.8. Von dau tu cho duong day 35kV- PA1

Budngday | Lo (kIFn) Day (f)o%g/iﬁ) Th(i%%en
TBA-NM1 | 2 | 1048 | AC-50 197.4 37238
TBA-NM2 | 2 | 19.89 | AC-50 197.4 7067.3
TBA-NM3 | 2 | 103 | AC-50 197.4 3659.8
TBA-NM4 | 2 | 17.82 | AC-50 197.4 6331.8
TBA-NM5 | 2 | 6.03 | AC-70 235.9 2560.5
TBA-KDC | 2 | 998 | AC-70 235.9 4237.7
>Vpss = 27580,8.10°%

- Cho may cat ( chi tinh cho may ct trung ap — cap 35kV): sir dung 33
MC trung ap, mdi MC ¢ gia 1a 26000 USD = 520.10°¢ ( ti gia 1USD
=20.0004 )

Vess = 33. 520.10° = 1716.10°

= Téng von ddu tw cho PAI - 35kV 1a:

Viss = Vg + Vp + Vyc = 7440.10°+27580,8.10°+1716.10° =
36736,8.10°

b) Tinh chi phi tinh toan vong doi:
(1+i)"-1
i(1+i)"
Trong d6: -V =36736,8.10°

- Cpo = AAy35.004 VOi aa= 1000d/kWh; AA; 35= 1749885,89

Cvd =V+ CA= V+CA0.

kWh
— Cpo = 1749885,89.1000 = 1749,89.10%
-1=12%; T=30 nam.
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(140,12)%°-1
0,12(1+0,12)%

Vay: Cyq1-35 = 36736,8.10%+ 1749,89.10°.

= 50832,5.10%

3.5.2. Phuong an di day 2

Phuong an 2 dugc tinh toan hoan toan tuong tu nhu phuong an 1

3.5.2.1. Vi cap dién ap 35 kV

1- Tinh tél} that dién nang trong 1 nam.
a) Ton that dién nang trong may bién ap (chi xét TBATT: TDH-

25000/110).

2
1 (M j 4261,43= 652769,24 KWh.

AA 1 =2.29.8760+=.120.
2

b) Ton that dién nang trén dudng day.

RIENG: Trages = 8603,49.5000+2305,15.3500 _ 2965.98 h
8603,49+2305,15

Bang 3.9. Ton that dién ning trén duong day 35kV- PA2

lo

N A L L R Stt APD| Tmaxi Tl AA|

Budng ddy | & | (1im) (Q’)km @ | ®vA) | ®w) | ) | ) | wh)
104 3.4 | 5073.5 2405.2

TBA-NM1 2 0.65 71.570 4000 172145.47
8 1 3 9
NM 4- 115 3.7 | 2305.1 2965.9 | 1549.6

2 0.65 16.339 25320.22
NM?2 9 7 5 8 7
10.3 3.3 | 4950.0 3410.9

TBA-NM3 | 2 0.65 66.957 5000 228385.32
0 5 0 3
17.8 5.7 | 5733.1 | 155.39 3410.9

TBA-NM4 | 2 0.65 5000 530055.39
2 9 9 9 3
1.3 | 86034 3410.9

TBA-NM5 | 2 | 6.03 0.46 9 9 83.803 5000 3 285845.46
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2.3 | 7500.0 | 105.40 1574.8
TBA-KDC | 2 | 9.98 | 0.46 3000 165989.51
0 0 1 4
, 1407731,4
Tong 7

Vay ta c6 tong ton that dién ning trén duong day la:

AAp3s = ZAAp; = 1407731,47kWh

= Tong ton thdt dién nang ciia PA2-35KV 1a:
APy 35 = AApss + AAgss = 1407731,47+ 652769,24 = 2060510,61

kWh

2- Tinh chi phi tinh toan vong doi (C,q).

a) Tinh von dau tw (V): V= Vg + Vp + Ve
- Cho TBATT(110/35kV): Va5 = 2.3720.10° = 7440.10° d.
- Cho duong day: Vg = 1,8.Kg.L; (v6i 1,8 1a hé s6 dong thoi cho 1 16

kep)
Bdng 3.10. Von dau tw cho dwong ddy 35kV- PA2
Putng ddy | Lo (kIFn) Day (i)gg/ﬁﬁ) Th(éi%lééién
TBA-NM1 | 2 | 10.48 | AC-50 197.4 3723.8
NM4-NM2 | 2 | 1159 | AC-50 197.4 4118.2
TBA-NM3 | 2 | 10.3 | AC-50 197.4 3659.8
TBA-NM4 | 2 | 17.82 | AC-50 197.4 6331.8
TBA-NM5 | 2 | 6.03 | AC-70 | 235.9 2560.5
TBA-KDC | 2 | 998 | AC-70 | 2359 4237.7
>Vpss = 24631,7.10%
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- Cho may cit ( chi tinh cho may ct trung ap — cap 35kV): sir dung 33
MC trung ap, m&i MC c6 gia 1a 26000 USD = 520.10%
Vmcss = 33.520.10° = 1716.10°
= Tong von dau tw cho PA2 - 35KV Ia:
Vozs = Vg + Vp + Ve = 7440.10°+24631,7.10°+1716.10° =
33787,7.10%
b) Tinh chi phi tinh toan vong doi:

(1+i)7-1

Cvd =V+ CA: V+CA0. i(1+i)T

-V =33787,7.10%
- Cpo = AA,.35.0 = 2060510,61.1000 = 2060,51.10%
-1=12%; T=30 nam.

Trong do:

(1+0,12)®-1
0,12(1+0,12)%

= 33787,7.10° + 2060,51.10°. 8,0552 = 50385,5.10°¢

Vay: Cyp.as = 33787,7.10° + 2060,51.10°.

Bang 3.11- Tong hop tinh toan chi phi tinh toan cho cac phuong an

Phuong 4n Vén dau tu Ton that dién | Chi phi vong doi
& (10%) ning (kWh) (10° @)
Phuong an 1 36736,8 1749885,89 50832,5
Phuong an 2 33787,7 2060510,61 50385,5

Nhén Xét : Qua két qua tinh toan ta thiy phuong an 1 ¢6 chi vong doi
xap xi phuong 4n 2 nhung ton that dién nang va ton that dién 4p nhoé hon
phuong an 2 Ngoai ra phuong 4n 1 1a phuwong 4n hinh tia nén van hanh dé
dang va dé phat trién trong tuong lai. Ta chon phuwong an 1 lam phuong an
thiét ké mang cao ap ctia khu cong nghiép. ( Phuong an c6 cap dién 4p trung

ap35 KV va kiéu di day 1)
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3.6. THHIET KE CHI TIET CHO PHUONG AN LUA CHON
3.6.1. Chon day dan 110kV tir hé thong vé khu cong nghiép

Lua chon duong day cung cip tir Hé thong dién vé tram TBATT cua
khu cong nghiép 1a duong day trén khong (PDK), chon loai day dan 1a day
nhom 15i thép AC cap dién ap 13 110 kV vai khoang cach 1= 15km.

- V61 Thaxen = 4261,43 gi0 (tinh toan trong phﬁn 3.5.1), tra bang tim

duoc:
= 1,1 A/mm?
e Suen  _ 2384265 _ 62.57A
24BU.  24/3.110
>F, = hien = 8257 _ 56 83 mm?
Jo 1,1
- Chon dudng day 16 kép diy dan c6 tiét dién AC- 70 ¢6 rp = 0,46
Q/km

Xo= 0,442 Q/km vo6i1 khoang cach trung binh hinh hoc Dy= 5m; I¢,=
265 A
+ Kiém tra day dan d3 chon theo diéu kién dong su ¢d. Khi dit mot
day, day con lai s& phai truyén tai toan bo cong suat, do d6 ta co :
lse = 2.1ycn = 2.62,57 = 125,14 A

CO lgp =265 A = 1< Ilg Nhu vay day da chon thoda man diéu kién

+ Kiém tra day dan da chon theo diéu kién ton that dién ap :

Tén that dién ap trén duong day :

I:)tCN R + QttCN X

AU, % =t (17340,42 .0,46.15+16364,03.0,442.15)

1000.2.110?

100 = .100

dm

= 1% < AUg% = 10 %
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(PttKCNv QttKCN tinh theo don Vi MW va MVAr )

— DAy dan di chon thoa man diéu kién ton that dién ap cho phép.

3.6.2. Tinh ngan mach cho mang cao 4p
1) So dé cac diém ngdn mach:

- So d6 nguyén ly rat gon:
N1 N2 N3
HT MC MC 7 BATT 7 MC MC 7
i D DDK:HT-TBATT D | @D | D DPDK:TBATT-HT D
- S0 do thay thé :
N1 N2 N3

HT X Zon f Zown f zz_f
O
| [ [

2) Muc dich tinh cac diém ngcfn mach

- Tinh diém ngén mach N1 dé chon va kiém tra khi cu dién phia cao

ap tram BATT 110 kV gdm may cét va thanh gop.

- N2,N3 dé chon va kiém tra khi cu dién phia ha ap tram BATT 35 kV

gdm may cit, thanh gop va cac thiét bi trén duong diy tir TBA vé cac nha

may.
3) Tinh cdc théng sé ciia so' dé thay thé

Ta tién hanh tinh todn cdc théng sé trong hé don vi twong déi véi

Sep = 100 MVA va Uy, = Uy, do do ta co ngay (voi Uy =

1,05.Ugn):
Ucbss = Utnas = 36,75 KV; Uepr10 = Utpazo = 115 kV

* Dién khdng ciia hé thong dwoc tinh theo cong thirc :
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Trong do:
S - Cong suat ngin mach vé phia ha ap cta tram bién ap khu vuc.
Sn =400 MVA

_115% 100
AT 400 1152

= O, 25, UHT =1
* Dién tro va dién khang cua duong day :
. S
Zy= (roﬂxo)-l'z—Cb
cb110

Trong do6 :
o, Xo - dién trd va dién khang trén 1 km day dan [Q/km] .
| - Chiéu dai duong day [km].
- V6i dudng day tir HT vé TBATT:

VAN %.(0,46+j0,442).15.110502 = 0,026+j0,025
- V6i duong day tr TBATT vé nha may cén ton
1 : 100 :
Z.,= =.(0,21+j0,358).11,92. =0,252+j0,152
D1 2 ( J ) 36,752 .l

- Tuwong ty véi cac 16 dudng day con lai ta co bang tong két
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Bang 3.21. Thong s cac duong day trén khong

Tiét
A L 5 A f'o Xo Roi Xbi
Buong Day | nep | L0 [f;lf;é] [km] | [km]| [Q] | [Q]
HT -
15 > | AC70 | 046 | 0.442 | 0.026 | 0.025
TBATT

TBATT -1 | 10.48 AC-50 | 0.65 | 0.392 | 0.252 | 0.152

TBATT -2 | 19.89 AC-50 | 0.65 | 0.392 | 0.479 | 0.289

TBATT -3 | 10.30 AC-50 | 0.65 | 0.392 | 0.248 | 0.149

TBATT -4 | 17.82 AC-50 | 0.65 | 0.392 | 0.429 | 0.259

TBATT -5 | 6.03 AC-70 | 0.46 | 0.382 | 0.103 | 0.085

N N DN N N DN

TBATT -6 | 9.98 AC-70 | 0.46 | 0.382 | 0.170 | 0.141

e Dién tré va dién khang MBATT véi cdc thong so:

Tén tram TBATT [ks\;r'&] UJ/Un [kV]

TDH-25000/110 | 25000 | 115/35

APy | AP, | U, | g

W] (kW] [%)  [%)
29 120 10,5 0,8

_AP,U’m S, _120.115% 100
SPam Ueito 252 1157

% _U,%.U%m S, _10,5.115* 100 _

®77100.S,, Ulwuo 10025 115°
Zg = 0,0192 + j0,42

R, 10%=0,0192

0,42

4) Tinh dong ngdn mach 3 pha doi xirng tai cic diém ngdan mach

Trong qua trinh tinh toan ngin mach ta c6 thé coi ngudn c6 cong suat
vO cung 16n va tién hanh tinh toan gan dung trong hé don vi twong dbi co
ban. O day ta chi xét ngan mach 1a 3 pha ddi xtng.

* Dong ngan mach trong hé don vi twong dbi:
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U 1 7o N LR 9 < A .
HL = — vai Zy la tong tré ngan mach trong hé don vi tuong

I*
§ ZN ZN

doi.

* Dong dién ngén mach trong h¢ don vi c6 tén.:

S
19 =L, —=2—, KA
\/§'Ucb

* Dong dién ngan mach xung kich (i) duge tinh nhu sau:

g = Ko J2. 1€y Vi ko = 1,8 1a hé sb xung kich dbi véi ngén mach xa
nguon.

a) Dong ngan mach tai diém N1:
Ta c0: Xyt =0,25; Zpyt = 0,026+)0,025;
Zn1 = Xyt + Zpur = J0,25+ 0,026+)0,025 = 0,026+)0,275

|y = = L =3,62
Zy,  4/(0,0267 +0,275?)
=l = 36200 _1 82 KA
\/§-Ucb110 \/§-115

vy = Ko N2 .10, =1,8.4/2..8,77= 4,63 kA
b) Dong ngén mach tai diém N2:
Zno = Zni + Zg = 0,026+j0,275+ 0,0192 + j0,42 =
0,0452+j0,695

1 1

= =1,436
Zy, 4/(0,0452? +0,695%)

I*N2:

o=l =1436, 0
JBU,,. /3.36,75

= Kue - V2 19,=1,8.4/2 .2,256 = 5,742 KA

|® = 2,256 KA
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¢) Dong ngan mach tai diém N3:

* Tuyén dudng day tir TBATT t6i nha may cén ton.

j0,847

I, =
N3-1
Z

1

1

a1 +/(0,297% +0,847%)

S
One1=lyg g —=2—=1,176
N3-1=lxn31- ) .
B s

g1 K - ~2 1®3.0=1,8.4/2 11,750 = 4,454kA

100

J3.36,75

=1,114

=1,750 KA

Tuong ty v4i cac tuyén dudng day con lai ta thu duoc bang sau:

Bang 3.12. Dong ngan mach tai diém N3

Znza = Znp + Zpy = 0,0452+)0,695+40, 252 + j0, 152 = 0,297+

Lo Ropi Xbpi len-i Inz-i(KA) | ixnai(KA)
TBATT -1 0.297 0.847 1.114 1.750 4.454
TBATT -2 0.524 0.984 0.897 1.410 3.588
TBATT -3 0.293 0.845 1.119 1.757 4473
TBATT -4 0.474 0.954 0.939 1.475 3.755
TBATT -5 0.148 0.780 1.259 1.978 5.035
TBATT -6 0.215 0.836 1.158 1.819 4.632

3.6.3. Chon va kiém thiét bi dién cho mang cao 4p cta khu cong nghiép
1) Chon MC phia 110 kV

biéu kién chon va kiém tra:

- Bién ap dinh mtrc, kv : Ugnme = Ugmm =110KV

- Dong dién 1au dai dinh muc, A : Tgnme 2 I =

125,14 A

SttCN

_ 23842,65

V3Ue,

- Dong dién cit dinh mirc, kA @ Iymeie > Ina= 1,82 KA

J3.110




- Dong 6n dinh dong, KA : Iyma > i = 4,63 KA

t
\ A . ‘A d
- Dong 6n dinh nhiét : tg, > s a

dm.nh

- Chon may cit SF cao ap loai SB6 do SCHNEIDER ché tao c6 bang
thong sb sau (tra bang 5.14- TL3) :

Loal Udml kv Idml A Idm.C; KA id; KA
SB6 | 123 | 2000 | 315 80

May cit c6 dong dinh muc g, > 1000A do d6 khong phai kiém tra
dong 6n dinh nhiét.

2) Chon may bién dong dién (BI) phia 110 kV

* Picu kién chon may bién dong:

- Pién ap dinh mttc: Ugmpr > Ugmmang = 110 KV

- Dong dién cat dinh mirc: Igmp > lop = 125,14 A

- Phu tai1 thur cép: Zorgmp1 = Lo =TI

- Dong 6n dinh dong: Tsgs = Ka.n2 lams = i = 4,63 KA (Kg boi s6 dn
dinh dong)

- Dong 6n dinh nhiét: (Kunam.lian)® - tn = By (Konam 001 s6 6n dinh
nhiét)

Tra bang 8.11- TL 3. Ta chon loai may bién dong c¢6 mé hiéu TOHP—
35 va TOHx—110M do LIEN XO ché tao c6 cac thong sd nhu bang sau:

: Udm ldms l gt Cap Zim haa | lnn/tan
Loai BI &) | (A) | (A | chinhxac | @) | | kA) | kA)
400-
TOH-110M | 110 5 05 |30 |75] - | -
8000
TOHP_35 35 | 2000 0,5

Vi dong dién dinh mic so cap ciia may bién dong > 1000 A nén ta

khong can kiém tra 6n dinh nhiét.
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3) Chon may bién dién 4p (BU) phia 110 kV

LR

* Trén thanh cai phia cao 4p cuia TBATT ta dit 1 may bién dién ap do
ludng 3 pha dau theo so do.

Tra TL 5 ta chon dugc loai may bién dién ap loai HK®-110-57 va
HOM-35-54 do Lién X6 ché tao co cac thong sb k¥ thuét

Loai may bién | Cap dién | UgmiKV | Ugm;V thir ¢dp | Sgm; | Cép

dién ap ap;kV SO’ cap chinh VA | chinh xac
HOM-35-54 35 35//3 100/+/3 150 0,5

HK®-110-57 110 110//3 100//3 400 0,5

4) Chon dao cach ly (DCL) phia 110 kV
- Dién &p dinh muc, kV : Ugnper 2 Ugmm =110 kV

- Dong dién lau dai dinh muce, A : Iymper 2 lp= 125,14 A

- Dong 6n dinh dong, KA : igma = ixeu = 4,63 KA

- Dong 6n dinh nhiét, KA : tapnn 1 aman > tea 1%

* Tra TL 5 Chon dao céch 1i dat ngoai troi, ludi dao quay trong mat

phang nam ngang loai 3DP2 do SIEMENS ché tao:

Loal Udm1 kV Idm1 A INh kA IN max kA
3DP2 | 123 1250 20 60

DCL ¢6 dong dinh muc I4, > 1000A do d6 khong phai kiém tra dong
6n dinh nhiét.

5) Chon CSV phia 110 kV va35kv
- Chong sét van dugc lya chon theo cap dién ap do do ta chon loai

chdng sét van do Lién x6 ché tao loai PBC-110 kV.va PBC-35 kV
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3.6.4. Kiém tra cac thiét bi dién phia ha ap cia MBATT da chon so b0

1) Kiém tra day dan
O day day dan 1a duong day trén khong do trong qua trinh cho so b ta chon
theo diéu kién phat nong va kiém tra theo diéu kién t6n that dién ap cho
phép. Nén ta khong can kiém tra trong truong hop nay.

2)Kiém tra may cit trung ap
Tt muc IV.4.3.2 ta chon dugc MC trung ap SF6 loai F400 do Schneider ché
tao ¢ cac thong s nhu sau:

: Udm | lam I esiam | loan/todn | loda
Loat MCT oy [ () | (kA) | (kA) | (kA)

F400 36 |1250(25 |25/1 |40

* Vo1 MC phia ha ap TBATT xét cho diém ngan mach N2:
biéu kién kiém tra:
- bién &p dinh muec, kv : Ugnmvc = Ugmm =35 kV

- Dong dién lau dai dinh murc, A : Ijpmc > I = Sty = _ 2384265 =393,3A

3.U;,  /3.35
- Dong dlen cat dinh murc, KA @ Igpmei = Ing = 2,256 KA
- Dong 6 6n dinh dong, kA : Igma = lune = 5,742 KA
- May cat c6 dong dinh muc 4, > 1000A do d6 khong phai kiém tra dong on
dinh nhiét.
* Tuong tu v6i cac MC trén duong day vé cac nha may trong khu cong
nghiép xét cho diém ngin mach N3 ta nhan thay da dam bao cac diéu kién
kiém tra:
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3.6.5. So d6 nguyén ly mang cao ap cta khu cong nghiép

AC - 70 / 15km AC - 70 / 15km
110kV | | |
3DP2 3DP2 \
SB6

HK®-110-57 % 1) \

§88 TOHX-110M

SB6[] csv:pBC-110

> g

b

TDH25000/110 % § ﬁl
A

oo

3Bkv [T

:

|

883 883 833 88% 838 883 8%
Tu dung
v
IR
0l oA =}
o © )
N AT
1 \ 12
= L ‘0
= 8| 3
5 £

F4006F400@F400 @F4OO @F400@F400@F4G

883 CSV:PBC-35

oh) @F400
%M

- \ )E"j” % HK®-110-57

TOHA-110M  $34

SB6[]  csvipBC-110
= g
%

b

e g

TDH25000/110
et

$83 CSV:PBC-35

$3% 838 $3% 933 838

:

400 @F400@F400@ F400 @ F400 @F400 &400

§

T i

Tu dung

wx86'6 = 1: 0LOV

Hinh 7: So d6 nguyén 1y mang cao ap.
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CHUONG 4
THIET KE TRAM BIEN AP B3

Tram bién 4p 1a mot phan tir quan trong nhit trong hé thdng cung cap
dién. Tram bién ap khi thiét ké phai dam bao an toan cung cép dién, an toan
tién loi cho nguo1 van hanh, stra chira, mat khac phai can ctr vao mat dat dai,
mdi truong xung quanh, kinh phi xdy dung va my quan, dé lya chon kiéu
TBA thich hop cho tirng cong trinh timg ddi twong khach hang.

Nha may lién hop dét c6 s6 lugng méy bién ap phan xudng trong nha
may 1a 5 tram bién 4p, cic tram bién ap ndy c6 cong suadt Sy, > 250 kVA,
ngoai ra con c6 mdt tram phan phdi trung tam.

Tram bién ap duoc thiét ké & day la tram Bg, tai tram c6 dat 2 may
bién 4ap, cong suat mdi may Samp; = 560 KVA — 35kV/0,4kV. Vi tram c6 2
may bién ap ta c6 thé bd tri 2 phong. Néu dit chung 2 MBA 1 phong thi s&
tiét kiém duoc tudng xay nhung s& nguy hiém khi 1 mdy say ra chay no. Dat

moi may mot phong s€ ton kém hon nhung mirc do an toan cao hon.

4.1. So d6 nguyén 1y va lya chon cac phan tir co ban ctia tram

Tram bién ap phan xudng B; cung cap dién cho phan xuong nhudém
va in hoa (3). Do yéu cau chung ctia nha may va tinh chat cta phu tai (loai I)
nén TBA B; can cung cép dién lién tuc. Phia cao 4p nhan dién tir tram PPTT
bang hai dudng day cap 35kV qua dao cach ly va cau chi cao ap vao 2 may
bién 4p 560kVA-35/0,4kV. Phia ha ap dung 5 ti tu tao gom:

+ Tu dat &ptomat phan doan

+ 2 ti dit 4ptdmat tong

+ 2 ti dat 4ptdmat nhanh

Pé kiém tra thuong xuyén trén mdi thanh cai ciia 1 may bién ap c6

dat 3 dong ho Ampe ké kém theo bién dong dién , 1 dong ho do Volt, 1 khoa
chuyén mach do dién &p pha-day, 2 cong to hitu cong va vo cong 3 pha
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SO PO NGUYEN LY TRAM BIEN AP B3

JAN

3DC

3GD1 604-5B |

Y
XLPE(3x50)mm 2

/

1P

3PVC (1x300)mm?

@@Q /\

kWh

kVArh

2XLPE(3x50)mm?

B3
2X560kVA

35kV/0,4kV

BI:3250/5A

M12

3DC

| 3GDI 604-5B

V4

XLPE(3x50)mm 2

>
L

M10-800A
A :
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4.2. Chon may bién ap B

- Phan xudng nhudm va in hoa c6 cong suét tinh toan Sy = 1066,87
(KVA).

- Tram dit 2 may bién ap c¢6 Sgm = 560 KVA — 35/0,4kV cta cong ty
thiét bi dién Dong Anh ché tao.

- Bang thong sb k¥ thuat cia MBA:

Samp3, KVA | Ugm, KV | AP, KW | AP\ KW | Unos | lose
560 35/0,4 1,06 5,47 5 |15

4.2.1. Chon thiét bi phia cao ap
4.2.1.1. Chon cap cao ap

Cép tir tram PPTT dén tram bién 4p phan xuong — B; duoc chon loai
cap 35kV cach dién XPLE, dai thép, vé PVC do Nhat ché tao co thiét dién
50mm? — XPLE ( 3x50)mm?
4.2.1.2. Chon dao céach ly va cau chi cao ap

Tram dit 2 MBA mdi may dung 1 dao cach ly loai 3DC va 1 cau chi cao
ap loai 3GD1 — 604 — 5B do hiang Siemen san xuit
4.2.1.3. Chon st do cao ap

St d& phan cao ap gém st & phan trong nha dung d& dao cach ly,
cau chi thanh cai cao ap trong budng cao thé.

- Diéu kiénchon st: Fep = 0,6.Fy, > Fyy = 1'76'10-2'é'i’2‘km

Trong d6:  F,- luc tac dong cho phép 1én str (kg)

Fon- luc pha hoai quy dinh cua str (kg)

Fi - luc tinh toan dong dién tac dong 1én str
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I- khoang cach gitra cac stir do cuia 1 pha, 1 =80 cm

a- khoang cach gitra cac pha, a=30 cm

Theo tinh toan o chuong 3 tram bién ap B3 co iyn = 11,386 KA
Fi = 1,76.10'2.%.(11,386)2:6,04 kG
Tra bang TL 5 — phu luc chon st 0F-35-375Y3 ¢0 Fp, = 375 kG

4.2.3. Chon thiét bi ha ap
4.2.3.1. Chon thanh dan

Tram dung 1 hé théng thanh gép dat trong vo tu tu tao cod s6 liéu tinh
toan nhu Iymex= 1191,16A chay qua thanh gép. Chon thanh gop bang dong
c6 kich thuge (100 x 10)mm?, tiét dién 1000 mm® véi I, = 4650 A.

* Kiém tra on dinh dong:

- LAy khoang cach giira cac pha 13: a =30 cm

- Lay chiéu dai nhip st 1a: 1 = 80 cm

Theo tinh toan o chuwong 3 tram bién ap B3 co iy = 75,01 KA
- Tinh lyc tac dung 1én mdt nhip thanh dan la:

=" =1,76.10'2.l .izka2=1,76.10'2.%.75,012 = 264,07 kG
a

- M6 men uén tac dung 1én mot nhip thanh dan 1a :

= Pl 2640780 _ 5115 56 kG .cm
10 10
- Ung suét tinh toan trong vat liéu thanh dan 1a :
LM
tt WX

Trong do : Wy 1a mé men chong udn cua ti€t dién thanh dan voi truc

thang goc v6i phuong udn khi dit thanh dan nam ngang.
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széhz.b=%.122.1=24 cm?

=0 =% = 88,02 kG/cm?

tt

Vi g suat cho phép cua dong la:

Sepcu=1400kG/cm” > & = 88,02 kG/cm®

Nhu vay thanh dan thoa man diéu kién 6n dinh dong.

* Kiém tra on dinh nhiét: Thanh dan c6 I, = 4650A > 1000A khdng

can kiém tra 6n dinh nhiét.
4.2.3.2. Chon su do

St d& phan ha 4p gom st d& may bién dong day dan, ddy cap phan ha
thé khi ngan mach & phia ha thé co.

Theo tinh toan ¢ chuwong 3 tram bién ap B3 co iy = 75,01 KA

= :1,76.10'2.l .'2ka2:1,76.10'2.%.75,012 = 264,07 kG
a

Tra bang TL [5] — phu luc chon st 0P-1-750BY T3 ¢6 Fp, = 750 kG
4.2.3.3. Chon Aptomat .

- Chon Aptomat tong va phan doan: M12

- Aptomat nhanh loai:M10

- Bang thong sb ky thuat:

Loal Udm1V Idm1 A ICN1kA
M12 690 1250 40
M10 690 1000 40

- Kiém tra lai diéu kién cit dong ngén mach: Igidama = In -
Dong ngén mach trén thanh cai 0,4kV bé“mg N2 = 29,47 kA (duoc
tinh toan trong chuong 1V)
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— lon =40 kKA > 17\, = 29,47 KA.

Vay Aptomat chon thod man
4.2.3.4. Chon cap ha 4p tong

- Chon theo diéu kién phat nong.

Khe. lep = It

+ Nhiét d6 méi truong dit cap +25°C, sb tuyén cap dit trong ham cap
bang 3 trén 1 nhanh MBA véi khoang céach giita cac soi cap 1a 300mm—> K
=0,86

+ Dong phu tai tinh todn cua cap :

| — kthC'SdeA — 114560
YT nAB.U,,, 3+/3.04

Ta chon cap dong 1 16i cach dién PVC do LENS ché tao co F =
300mm?,

=377,2A

I, = 565A. = 0,86.565 = 485,9A > 377,2 A
- Bang thong sb k§ thuat cua cap.

, |—g. mm M |Ro, Qkm| Igp A

16§ F—— kg/km | ¢20°C | Trong nha
min | max

1x300 (20,1 |27,5| 31 | 2957 | 0,0601 565

F, mm

- Céap duogc bao vé bﬁng Aptomat téng M12 ¢6 Ijma = 1250A
Ta c6 diéu kién két hop véi thiét bi bao vé:

bom <95

cp
+ lygnn : dong khéi dong cia bd phan cat mach bang nhiét.
+ Ikd.nh > Idm.A : dé an toan lﬁy Ikd.nh = 1,25 IdmA

liann = 1,25.1250 = 1562,5 (A)
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ham _1962,5 ~-0,75<15
| 3565 ’

cp

Vay cap da chon thoa man.
4.2.3.5. Chon thiét bi do dém.
Cac déng hd d6 do, dém duoc chon theo cép chinh xac:

_ kthC'SdeA — 1;4560

lvmax — \/§.Ude \/§0’4

- Chon dong hd Ampe(A): | =1191,16 A

+ Thang do: (0+3250) A

+ Cép chinh xéc: 0,5

- Chon cong to hitu cong(kWh) va vo cong(kVAr) 1a cong to 3 pha co
cap chinh x4c nhu sau: kWh(1,5) — KVAr(2).

- Chon vén ké(V):

+ Thang do: (0+400) V

+ Cap chinh xéc: 1,5

- Chon khoa chuyén mach: thuong c6 7 vi tri trong d6 ¢6 3 vi tri pha,

3 vi tri day va 1 vi tri cit.

- @

- Chon cau chi bao vé von ké: ¢6 dong dinh muc Igncc = 5A

4.2.3.6. Chon may bién dong.
+ Chon theo céc diéu kién :

- Dién ap dinh mirc : Ugmer = 0,4kV
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- Dong so cap dinh mc :

limpr = 1. = Kqisc-Samea _1,4.560
| " \/§'Ude \/§0,4

+ Chon may bién dong loai ¢6 Iy 5 =1500A/5A

=1131,61 A

- C4c ddng hd va bién dong dién cung dit trong mot ti ha ap nén
khoang cach ddy ndi rat ngin va dién tro ciia cac dong khong dang ké do d6
phu tai tinh toan ctua mach thtr cdp ciia may bién dong anh hudéng khéng
nhiéu dén sy su 1am viéc binh thuong trong cip chinh xac yéu cau vi vay
khoéng can kiém tra diéu kién phu tai thir cap.
4.2.3.7. Chon kich thuéc ta phan phéi ha ap.

Tu phan phdi dugc chon c6 kich thudc nhu sau:
- Kich thuéc than ti: 1600 x 600 x 800 theo chiéu cao — SU — rong
- Kich thude dé ta: 100 x 600 x 800

4.3. Thiét ké hé thong ndi dat cho tram bién 4p phan xudng B3.

4.3.1. Hé s ndi dat cia tram bién ap phan xudng B3.

- N&i dat 1am viéc phia trung tinh ha 4p may bién 4p nhdm muc dich
sir dung dién ap day (Uy) va st dung dién ap pha (Us).

- N&i dat an toan : D6 1a hé thdng ndi dat bao gom cac coc va day dan
tiép dat, dam bao dién ap budc (U,) va dién ap tiép xtic (Uy) nho, khong
gy nguy hiém cho ngudi khi tiép xuc véi thiét bi dién.

Theo quy pham trang bi dién, dién tr¢ cua hé théng ndi dat thi Ry
4Q) (d6i v6i may bién ap > 1000 kVA) mang ha ap c6 day trung tinh may
bién 4p an toan cho ngudi van hanh va sir dung.

- Nbi dat chéng sét: Pé bao vé cac thiét bi trong tram tranh song qua

dién ap truyén tir dudng day vao. Phai dit bo chong sét van 35 kV & dau

67



duong cap 35 kV (dau ndi vao duong day 35 kV), tai cot chdng sét van phai

noi1 dat.

4.3.2. Tinh toan hé thong nbi dat:

- May bién ap B3 ¢ 2 cép dién ap U = 35/0,4 kV. O cép ha ap c6

dong 16n vi vay dién tré noi dat ctia tram yéu cau khong vuot qua 4 Q

- Theo s6 liéu dia chat ta co thé léy dién tré xuat cua dat tai khu vue

xay dung tram bién ap phan xudng B3 14 :
p=0,4.10"Q.cm

- Xac dinh dién tré noi1 dat cua 1 coc.

Ry = @ 'p'Kmax|:|g 2
I d
Trong do6 :
p- dién tr& xuat cua dat Q/cm
Kmax=1,5 hé sb mua coc
d- duong kinh ngoai cia coc, m

I- chiéu dai cua coc, m

1 4t + 1
+—lo 0
2 g4t—1}( )

t- do chon sau cua coc, tinh tir mat dat to1 diém gitra cua coc (cm)

Dbi vai thép goc cb bé rong cua canh 13 b, dudng kinh ngoai dang trj dugc

tinh :d = 0,95b

Ta dimg thép géc L60 x 60 x 6 dai 2,5m dé lam coc thang dieng ciia thiét bi

noi dat, dat cach nhau 2,5m va chon sau 0,7m.
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0% 11?,3111
] )

Coc Thanh ngang

2,51

2.5m

- Vi tham s6 coc nhur trén, cong thic trén c6 thé tinh gan dung nhu
Sau.
Ric = 0,00298 . pmax = 0,00298 . Kiyax - p ()
Ry =0,00298 .1,5.0,4.10*= 17,88 (Q)
- Xac dinh so bo s6 coc.
I:\)lc

n=—=2—
stc'Ryc

Trong do:

Ko - hé sb st dung coc, tra bang PL 6.6 TL[1] 1§y so bd K. = 0,58
(v6i ty s a/l = 1)

Ryc- dién tré ndi dat yéu cau, Ry = 4 Q

Tacd: n= 1788 _ =7,71(coc)
0,58.4

Ta ldy tron s6 n = 8 coc
- X4c dinh dién tré thanh nd1 nam ngang

0, 366 21°
Rt - Prmaxt* Ig e (Q)
bt
Trong do6 :
Pmaxt - 1a dién tro suat cua dat ¢ d6 sau chon thanh nam ngang Q/cm
(lay do

sau = 0,8m) iy ke = 3.
Pmaxt = Pa - 3=0,4.10*.3=1,2.10" (Q/cm)
|- chiéu dai (chu vi) mach vong tao nén béi cac thanh ndi ,cm.
- Tram bién dp thiét ké c6 kich thude la :
+ Chiéu dai: a = 11,1 m
+ Chiéu réng: b= 3,1 m
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Khi thiét ké néi ddt cho tram ta chén hé thong noi dat cach twong la 0,45 m
vé cdc phia khi dé ta co:
Mach vong néi dat chén xung quanh tram thiét ké c6 chu vi: 2.(12+4) = 32 m
=1=23200 cm
b- bé rong thanh ndi b =4 cm
t- chiéu chén siu thanh ndi t = 80 cm
4 2
Ta cé: Rt:0,366.1,2.10 Iy 2.(3200) =660
3200 4.80
- Pién trd cta thanh ndi thyc t& con can phai xét dén hé sb sur dung thanh
K theo s coc chon théng ding, tra bang PL 6.6 TL1 tatim duoc Ky = 0,36
voin=8§:
- Vay dién tro thuc té ctia thanh 1a:
RN:izﬂ =18,33Q
K, 0,36
- Ta tinh dugc dién tré ndi dat can thiét ctia toan bd sb coc la:
R = R4Ry _ 41833

sdt

. = =512 Q
R,-R, 1833-4
S6 coc can phai dong 1a:
_ Ry 17,88 6.02

KyR, 0,585,12

Léy tron n = 6 coc trabang PL 6.6 TL1 ta tim dugc hé s6 str dung coc va
thanh ngang la: Ky = 0,62; Ksg: = 0,4

- Tur cong thirc xac dinh dién tr& khuéch tan cua thiét bj ndi dat gé)m
hé théng coc va thanh ndi ndm ngang.

_ R..R, _ 512.6,6
" R.K,+n.R.K, 5,12.0,4+6.6,6.0,62

Pién trd ctia hé thong ndi dat thoa man yéu cau ki thuat.

- Tém lai hé théng hé théng ndi dat cho tram duoc thiét ké nhu sau:
Dung 6 thanh thép goc L60 x 60 X 6 dai 2,5m chon thanh mach vong 32m.

= 3,93 Q<4 Q
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4.4. Két cAu tram va so do bo tri cac thiét bi trong

Mit cat A- A

tram

Mit cit B-B

(o]

i
x?&x%Mé = T FEs THAET
o k-
— M /] _ _ ]
. _ e _ olo|lo|lo|o|0|0O
N nuuu)nlufg)n i Lm ||||||| mm!B i ‘( é ‘ ‘ ‘ ‘ ‘ g@j
A 0| 1 Bt Rusit || ‘A
T — | Tomili jimi T | = T
— T — E R A AR W‘%
% 1.2m_J0.6m|_ 1,3m 1.8m | 1.3m | 1.2m | |
@

So d6 bo tri hé thong noi dat
- |
i = 1
\ \
| |
\ \
| [
| |
| |
L - i
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1 — M4y bién dp

2 —Tu dién ha thé

3 —Ta dién cao thé

4 — Cép cao th€ sang MBA
5 —Hop déu cédp cao ap

6 — Cép ha th&

7 — Thanh dan cao ap

8 —Thong gi6
9 —Raénh cép

10— Ho d4u su co



KET LUAN

Sau gan 3 thang thyc hién dé tai « Thiét ké cung cdp dién cho khu cong
nghiép Thing long ” dudi sy huéng dan tan tinh cta thiy gido Th.s
Nguyén Poan Phong ciing v6i su ¢b gang ciia ban than dén nay em da
hoan thanh d6 an cta minh véi ndi dung nhu sau:

- X&éc dinh phu tai tinh toan toan khu cong nghiép.

- Thiét ké mang cao ap cho khu cong nghiép

- Thiét ké tram bién 4p B3

Qua d6 em di thay rang chat luong dién niang gop phan quyét dinh toi

chat luong va gia thanh san pham dugc san xuat ra cta timg nha may trong
khu cong nghiép. Chinh vi vay viéc thiét ké cip dién cta khu cong nghiép
nhim dam bao d6 tin cdy va nang cao chit lugng dién nang dat 1én hang dau.
Mot phuong an cap dién ti uu 1a phai dam bao ca vé ki thuat va mat kinh té
va dé dat duoc didu d6 ngudi thiét ké can phai tuan theo cac quy trinh, quy
pham dé dam bao d¢ tin cay ciling nhu an toan khi sir dung. Do trinh d6 con
c6 han va han ché vé thoi gian nén dd 4n ctia em con nhiéu sai sot mong
duoc su chi bao cua cac thﬁy cac cO.

Cudi ciing mot 1an nita em xin chan thanh cam on dén céc thay co
trong khoa dic biét 1a thiy gido Th.s Nguyén Doan Phong di hudng dan tin
tinh, chi bao va gitp d& em trong qua trinh 1am do an t6t nghiép vira qua.

Em xin chan thanh cam on!
Hai Phong, ngay 22 thang 10 nam 2011

Sinh vién

Tran Thanh Dt
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