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Thiét ké cung cap dién cho nha
may san xuat ton Phu Thanh
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LOI NOI PAU

Trong cong cudc xay dung va déi méi dat nuéc nganh coéng nghiép
dién luc ludn git mot vai tro quan trong. Hién nay dién luc tro thanh dang
ning lugng khong thé thiéu dugc trong hau hét cac linh vuc xay dung, sinh
hoat giao thong van tai. Khi xdy dung mot nha may mdi mot khu cong
nghiép, mot khu dan cu mai thi viée dau tién phai tinh dén 1a xay dung mot hé
théng cung cap dién dé phu vu cho nhu cau san xuat va sinh hoat cho khu vuc
do.

Xuat phat tir nhu cau thyc té d6 em da dugc giao d6 an tét nghiép
Thiét ké cung cip dién cho nha may san xuat ton Pha Thanh”. Trong qua trinh
lam d6 an véi su ¢b gang nd luc cua ban than cing véi su hudng dan tan tinh
cua thay gido huéng dan va thay co trong khoa em d3 hoan thanh d6 an nay.
Tuy vay do kién thirc con han ché nén trong qua trinh 1am d6 an khong tranh
khoi nhitng sai sét. Boi vay em kinh mong dugc sy nhan xet gop y cua cac
thay c6 dé d6 an caa em duoc hoan thién hon.

Em xin chan thanh cdm on!

Sinh vién thuc hién

Nguyén Huy Hoang



CHUONG 1.

G101 THIEU VE NHA MAY SAN XUAT TON PHU THANH

1.1 QUA TRINH HINH THANH.

Khi nén kinh té phat trién nhu cau xay dung co so ha tang ting cao. Nha
may san xuat ton Phu Thanh dugc khai cong xay dung tai khu lién hop san
xuat gang thép tai Kinh Mén Hai Duong. Ton Phu Thanh duoc xay dung trén
nén tang thiét bi cong nghé cao va hé théng quan Iy san xuét hién dai. Céc day
chuyén tdn ma mau hay ton ma k&m déu duogc kiém soat boi tiéu chuan tién
tién hién dai nhat. Nha may ton Phu Thanh duoc khoi cong xay dung c6 y
nghia tich cuc trong viéc han ché nhap khau nguyén liéu, san pham tén ma
mau ton ma k&m tir nude ngoai dong thoi han ché viéc chay mau ngoai té tir

trong nudc ra qudc té. Cung cap cho thi trudng san pham céng nghé cao.

1.2. SO LIEU CUA NHA MAY.
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Hudng dién dén

Hinh 1.1. So d6 mat bang nha may.



Bang 1.1. Bang thiét bj phan xuong

Ki hiéu Tén phéan xuéng Cong suat dit
trén mat (kW)
bang
1 Phan xuong luyén gang 8200
2 Phan xudong 10 mactin 3500
3 Phéan xuong may can phoi tam 2000
4 Phan xudng can néng 7500
5 Phan xuong can nguoi 4500
6 Phan xuong ton 2500
7 Phan xuong stra chira co khi Theo tinh toan
8 Tram bom 3200
9 Ban quan ly va phong thi nghiém 320
10 Chiéu sang phan xuong Xac dinh theo
dién tich

Bang 1.2. Danh séach thiét bj ciia phan xuang sira chita co khi

TT Tén thiét bi S6 Nhan | Congsuat | Ghichd
lwong | hiéu (kW)
BO PHAN DUNG CU
1 | May tién ren 4 k625 10
2 | May tiénren 4 IK620 10
3 | My doa toa do 1 2450 4.5
4 | May doa ngang 1 2614 4.5
5 | May phay van nang 2 6H82 7
6 | May phay ngang 1 6H84 4.5
7 | May phay chép hinh 1 6HK 5.62
8 | May phay dtng 2 6H12 7.0
9 | May phay chep hinh 1 642 1.7
10 | May phay chép hinh 1 6461 0.6
11 | May phay chép hinh 1 64616 3.0




12 | May bao ngang 2 7M36 7.0
13 | May bao giuong 1 tru 1 MC38 10
14 | May xoc 2 7M36 7.0
15 | May khoan huéng tdm 1 2A55 4.5
16 | May khoan duang 1 2A125 4.5
17 | May mai tron 1 36151 7.0
18 | May mai tron van nang 1 312M 2.8
19 | May mai phang c6 truc ding 1 373 10
20 | Méay mai phang c6 truc nam 1 371M 2.8
21 | May ép thuy luc 1 0-53 4.5
22 | May khoan dé ban 1 |HC-12A 0.65
23 | May mai sic 2 - 2.8
24 | May ép tay kiéu vit 1 - -
25 | Ban thg nguoi 10 - -
26 | May gitia 1 - 1.0
27 | Méay mai sic céc dao cat got 1 3A625 2.8
BO PHAN SUA CHUA CO KHi VA PIEN
1 | May tién ren 3 IA62 7.0
2 | May tiénren 2 1616 4.5
3 | May tiénren 2 IE6IM 3.2
4 | My tién ren 2 163A 10
5 | May khoan dtng 2 | 2A125 2.8
6 | May khoan dung 1 2A150 7
7 | May khoan van nang 1 6H81 4.5
8 | May bao ngang 1 7A35 5.8
9 | May mai tron van nang 2 3130 2.8
10 | Méay mai phang 1 - 4.0
11 | M4y cua 2 872A 2.8
12 | May mai hai phia 2 - 2.8
13 | May khoan ban 7 HC-12A 0.65
14 | May ép tay 2 P-4T -
15 | Ban tho nguoi 3 - -
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CHUONG 2.

XAC PINH PHU TAI TINH TOAN CHO CAC PHAN XUONG
VA TOAN NHA MAY

2.1. CAC PHUONG PHAP XAC PINH PHU TAI TINH TOAN (PTTT).
2.1.1. Phwong phap xac dinh phu tai tinh toan theo cong suat dit va hé sé
nhu cau K.

Pit = Kimax-Ksd-Pam
Trong do:

Kmax -Né sO cuc dai tra trong so tay ki thuat

Ksg - hé s6 str dung tra trong so tay ki thuat

Pam - cONg suat dinh muac cua thiét bi hoac nhdm thiét bi(kwW)
2.1.2. Phuong phap xac dinh phu tai tinh toan theo suat tiéu hao dién

niing cho mét don vi san pham.

Trong do:
8o - SUAt chi phi dién nang cho mot don vi san pham (kWh/dvsp)
M - s6 san pham san xuat dugc trong mot nam
Tmax - thoi gian st dung cdng suat 1on nhat (h)
2.1.3. Phuong phap xac dinh phu tai tinh toan theo suit trang bi dién
trén don vi dién tich.
P« = po.F
Trong do:
Do — Sudt trang bi dién trén mot don vi dién tich

F — dién tich bé tri thiét bi (m?).



2.1.4. Phuong phap xac dinh phu tai tinh toan theo cong suat d:it va hé so
nhu ciu.

Pit = Kne.P4
Trong do:

Knc — hé s6 nhu cau tra trong so tay ki thuat

P, — cOng suat dat caa thiét bi hoac nhom thiét bi
2.1.5. Phwong phap xac dinh phu tai tinh toan theo hinh dang ciaa db thi
phu tai va cong suat trung binh.

Pit = Kna.Pu
Trong do:

Knq — hé s6 hinh dang cia d6 thi phu tai, tra trong so tay ki thuat

Py — c6ng suit trung binh cua thiét bi hodc nhém thiét bi (kW)

t t

_fiPodt _ A
b = =

2.1.6. Phwong phap xac dinh phu tai tinh toan theo cdng suat trung binh
va d6 léch cia do thi phu tai khéi gia tri trung binh.

Py = Pw £ B0
Trong do:

Py — cONg suat trung binh caa thiét bi hodc nhom thiét bi (kW)

8 — d6 léch cua @6 thi phu tai khoi gia tri trung binh

B —hé sb tan xa cia &

Trong d6 an nay d6i voi phan xudng sta chita co khi ta d biét vi tri

cong
suat dat va ché do 1am viéc cua ting thiét bi trong phan xuong. Nén khi tinh
toan phu tai dong luc cia phan xudéng cé thé sir dung phuong phap xac dinh
phu tai tinh toan theo cong suat trung binh va hé sb cuc dai. Cac phan xuong
khac do chi biét dién tich va cong suat dit cua ndé nén dé xac dinh phu tai

dong luc cua cac phan xuwong nay, ta 4p dung phuong phap tinh theo cong



suét dat va hé sb nhu cau. Phu tai chiéu sang cua cac phan xudng duoc Xac
dinh theo phuwong phap suat chiéu sang trén mot don vi dién tich san xuat.

2.2. XAC PINH PHU TAI TINH TOAN CUA PHAN XUONG SUA
CHUA CO KHI.

2.2.1. Phan nhom phu tai.

Trong 1 phan xudéng thudng cd nhiéu thiét bi co céng suat va ché do
lam viéc rat khac nhau, muén xac dinh PTTT duoc chinh xac can phai phan
nhom thiét bi dién. Viéc phan nhom thiét bi dién can tuan theo cac nguyén tac
sau:

- Céc thiét bj trong cing 1 nhém nén ¢ gan nhau dé giam chiéu dai
duong day ha &p nho vay c6 thé tiét kiém dugc von dau tu va ton that trén cac
duong day ha ap trong phan xuong.

- Ché @6 lam viéc cua céc thiét bi trong cing 1 nhdm nén gidng nhau
dé viéc xac dinh PTTT duoc chinh xac va thuan loi cho viéc lua chon phuong
thire cung cap dién cho nhom.

- Tong cong suat cac nhdm nén xap xi nhau dé giam chung loai ta dong
lyc can dung trong phan xudng va toan nha may s thiét bi trong 1 nhom ciing
khong nén qué nhiéu bai s6 dau ra cua cac ta dong luc thuong < (8 =+ 12).

Tuy nhién thuong thi rat kho thoa man cing 1 luc ca 3 nguyén tic trén
do vay ngudi thiét ké can phai lya chon cach phan nhém sao cho hop Iy nhat.

Dua theo nguyén tic phan nhom phu tai dién da néu ¢ trén va cin cur
Vvao Vi tri, cong suat cua cac thiét bi bd tri trén mat bang phan xuong co thé
chia cé4c thiét bi sta chita co khi thanh 4 nhoém. Két qua phan nhém phu tai

dién duoc trinh bay trong bang 2.1



Bang 2.1. Bién thién cdng suat phat theo nha may

Stt Tén thiét bi S6 | Kihiéu Pam (KW) lam (A)
lwgng | trén |1 may| Toan
mat bo
bang
Nhom 1
1 | May tién ren 2 2 4,5 9 22,79
2 | May tién ren 2 3 3,2 6,4 16,2
3 | May tién ren 1 4 10 10 25,32
4 | May khoan van nang 1 7 45 45 11,39
5 | May bao ngang 1 8 5,8 5,8 14,68
6 | May mai tron van nang 2 9 2,8 5,6 14,18
7 | May mai phang 2 10 4 8 20,25
Tong 11 49,3 198,28
Nhém 2
1 | May tién ren 3 1 7 21 53,17
2 | My doa toa do 1 3 4,5 4,5 11,39
3 | May phay chép hinh 1 11 3 3 7,59
4 | May bao ngang 1 12 7 7 17,72
5 | May bao giwong 1tru 1 13 10 10 25,32
6 | May mai sic 1 24 2,8 2,8 7,09
7 | May gitia 1 27 1 1 2,53
Tong 9 49,3 231,19
Nhém 3
1 | May tién ren 1 4 10 10 25,32
2 | May khoan dung 2 5 2,8 5,6 28,36
3 | May khoan duang 1 6 7 7 17,72
4 | May cua 1 11 2.8 2,8 7,09
5 | May mai hai phia 1 12 2,8 2,8 7,09
6 | May khoan ban 6 13 0,65 3,9 59,25
Tong 12 32,1 144,84
Nhom 4
1 | May tién ren 4 1 10 40 405,16
2 | May tién ren 4 2 10 40 405,16
3 | May phay chép hinh 1 7 5,62 5,62 14,23
4 | May phay chép hinh 1 10 0,6 0,6 1,51
5 | May khoan dé ban 1 22 0,65 | 0,65 1,64
6 | May mai sac 1 23 2,8 2,8 7,09
Tong 12 89,67 | 834,81
Nhom 5




1 | May phay van nang 2 5 7 14 70,9
2 | May phay ngang 1 6 4,5 4,5 11,39
3 | May phay chép hinh 1 11 3 1 7,59
4 | May bao ngang 2 12 7 14 70,9
5 | May bao giuong 1 tru 1 13 10 10 25,32
6 | May khoan hudng tam 1 15 4,5 4,5 11,39
7 | May mai tron 1 17 7 7 17,72
Tong 9 57 215,24
Nhom 6
1 | May doa ngang 1 4 4,5 4,5 11,39
2 | May phay dung 2 8 7 14 70,9
3 | May phay chép hinh 1 9 1,7 1,7 4,3
4 | May xoc 2 14 7 14 70,9
5 | May khoan dung 1 16 4,5 4,5 11,39
6 | May mai tron van nang 1 18 2,8 2,8 7,09
7 | May mai tron co truc
dung 1 19 10 10 25,32
8 | May mai tron c0 truc
nam 1 20 2,8 2,8 7,09
9 | May ép thuay luc 1 21 4,5 4,5 11,39
Tong 11 58,8 219,8
2.2.2. Xac dinh PTTT cta cac nhém phu tai.
2.2.2.1 Tinh toan cho nhém 1.
Bang 2.2. Danh séach thiét bi thuéc nhom 1
Stt Tén thiét bi S6 Ki hiéu Pam (KW) lam (A)
lwgng | trénmat |1 may | Toan
bang bo
Nhém 1
1 | May tién ren 2 2 4,5 9 22,79
2 | May tién ren 2 3 3,2 6,4 16,2
3 | May tién ren 1 4 10 10 25,32
4 | May khoan van
nang 1 7 4,5 4,5 11,39
5 | May bao ngang 1 8 5,8 5,8 14,68
6 | May mai tron van
nang 2 9 2,8 5,6 14,18
7 | May mai phang 2 10 4 8 20,25
Tong 11 493 | 198,28
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Nhdém 1 thudc phan xuong stra chira co khi nén ta co:

Ksg= 0,15 va cosp = 0,6

(Tra bang PL 1.1/Thiét ké cap dién /Trang 253)

Ta c0:

Tong sd thiét bi trong nhém 1 1an =11

Téng sb thiét bi c6 cong suat 2% cong suat danh dinh max cua nhém la n, = 6.

n

6
n.=—=—=0,54
n 11
P 9+6,4+10+5,8+5,6+8
P.=—21= =0,9
P 49,3

Nhg~ = 0,63 (Tra bang PL 1.5/Thiét ké cap dien /Trang 255)
S6 thiét bi dung dién hiéu qua:
Nhg = Mhg=-N = 0,63.11 = 6,93 (lay Ny =7)
Tra bang PL 1.6/Thiét ké cap di¢n /Trang 256 véi kg = 0,15 va npg = 7 ta tim
duoc Kyax =2,48
Phu tai tinh toan caa nhom 1 la:
Pit = Kmax-Ksa-Pam = 2,48.0,15.49,3 = 18,33 (kW)
Qu = Prtge = 18,33.1,33= 24,44 (KVAT)

o=~ = 1833 _30 55 (kVA)

cos@ 0,6

_ Su _ 3055 _
I = Uv3  0,38V3 46.4 (A)

2.2.2.2. Tinh toan cho nhom 2.
Bang 2.3. Danh séach thiét bi thuéc nhém 2

Stt Tén thiét bi S6 Ki hiéu Pam (KW) lam (A)
lwgng | trénmat |1 may | Toan
bang bo
Nhom 2

1 | May tién ren 3 1 7 21 53,17
2 | May doa toa do 1 3 4,5 4,5 11,39

3 | My phay chép hinh 1 11 3 3 7,59
4 | May bao ngang 1 12 7 7 17,72
5 | May bao giuong 1try | 1 13 10 10 25,32

6 | May mai sac 1 24 2,8 2,8 7,09

7 | May gilia 1 27 1 1 2,53
Cdng nhom 2 9 49,3 231,19
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Nhom 2 thudc phan xudng stra chita co khi nén ta co:
Ksg = 0,15 va cosp = 0,6

(Tra bang PL 1.1/Thiét ké cap dién /Trang 253)

Ta co:

Téng sb thiét bi trong nhdm 2 1an =9

x TR P L1 X . , L s
Tong so thiet bi co cong suat > 2 cong suat danh dinh max ctia nhém la n, = 3.

n 3
n*=—1=—=0,3
n 9

p, = P1_ 2147410
= L=
P 49,3

Nhg~ = 0,53 (Tra bang PL 1.5/Thiét ké cap dién /Trang 255)
S6 thiét bi dung dién hiéu qua:
Nhg = Nhg=N = 0,53.9 = 4,77 (lay Ny, =5)
Tra bang PL 1.6/Thiét ké cap di¢n /Trang 256 véi kg = 0,15 va npg = 5 ta tim
duoc Kyax =2,87
Phu tai tinh toan caa nhém 2 |a:
Pit = Kmax-Ksa.Pam = 2,87.0,15.49,3 = 21,22 (kW)
Qy = Prtge = 21,22.1,33= 24 (kVAr)

o= L = 222 235 37 (KVA)

cos® ,6 B

= 53,74 (A)

=0,7

| = Su _ 3537
7 uy3 ~ 038V3

2.2.2.3. Tinh toan cho nhéom 3.
Bang 2.4. Danh séach thiét bj thuoc nhém 3

Stt Tén thiét bi S6 Ki hiéu Pam (KW) lam (A)
lwgng | trénmat | 1may | Toan
bang bo
Nhom 3

1 | May tién ren 1 4 10 10 25,32
2 | May khoan dang 2 5 2,8 5,6 28,36
3 | May khoan ding 1 6 7 7 17,72

4 | May cua 1 11 2.8 2,8 7,09

5 | May mai hai phia 1 12 2,8 2,8 7,09
6 | May khoan ban 6 13 0,65 3,9 59,25
Cong nhdém 3 12 32,1 144,84
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Nhom 3 thudc phan xudng stra chita co khi nén ta co:
Ksg = 0,15 va cosp = 0,6

(Tra bang PL 1.1/Thiét ké cap dién /Trang 253)

Ta co:

Téng sd thiét bi trong nhém 3 1an = 12

x TR P L1 X . , L s
Tong so thiet bi co cong suat > 2 cong suat danh dinh max ctia nhém la n, = 3.

ng

ne=2t=2-025
n 12

P 10+5,6+7
P.="l= =0,7

P 32,1

Nhg~ = 0,37 (Tra bang PL 1.5/Thiét ké cap dien /Trang 255)
S6 thiét bi dung dién hiéu qua:

Nhg = Mhge.N = 0,37.12 = 4,44 (1ay npy =5)
Tra bang PL 1.6/Thiét ké cap dién /Trang 256 véi kg = 0,15 va ny, = 5 ta tim
duoC Kmax =2,87
Phu tai tinh toan caa nhém 3 la:

Pit = Kmax-Ksa-Pam = 2,87.0,15.32,1= 13,81 (kW)

Qu = Pitgep = 13,81.1,33= 18,37 (KVAT)

o =t = 1381 _53 01 (kVA)

cos@ 0,6

| = Su _ 2301
7 uv3 ~ 0,38V3

2.2.2.4. Tinh toan cho nhém 4.
Bang 2.5. Danh séach thiét bj thudc nhom 4

= 34,96 (A)

Stt Tén thiét bi S6 Ki hiéu Pam (KW) lam (A)
lwong | trénmat |1may | Toan
bang bo
Nhom 4
1 | May tién ren 4 1 10 40 405,16
2 | May tién ren 4 2 10 40 405,16
3 | May phay chép hinh 1 7 5,62 5,62 14,23
4 | May phay chép hinh 1 10 0,6 0,6 1,51
5 | May khoan dé ban 1 22 0,65 0,65 1,64
6 | May mai sic 1 23 2,8 2,8 7,09
Coéng nhoém 4 12 89,67 | 834,81
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Nhom 4 thugc nhom bo phan dung cu nén ta co:
Ksg = 0,7 va cosp = 0,7

(Tra bang PL 1.1/Thiét ké cap dién /Trang 253)
Ta co0:

Téng sb thiét bi trong nhdm 4 1an = 6

x TR P L1 X . , L s
Tong so thiet bi co cong suat > 2 cong suat danh dinh max ctia nhém la n, = 2,

ng _

ne=2t=2-033
6
P* — E — 40440 — 0,89
P 89,67

Nhg~ = 0,41 (Tra bang PL 1.5/Thiét ké cap dien /Trang 255)
S6 thiét bi dung dién hiéu qua:
Nhg = Nhg=N = 0,41.6 = 2,46
V1 n>3 va npg<4 nén phu tai tinh toan cua nhom 4 duoc tinh theo cong thic:
Phu tai tinh toan cia nhom 4 la:
Pu =27 kptiPami = 0,7.89,67 = 62,76 (KW)
Qu = Prtge = 62,76.1,02 = 64,02 (kVAr)

o= L = 2275 = 89 65 (kVA)
cos@ 0,7
_ St _ 89,65 _
I = pos = 22 = 136,21 (A)

2.2.2.5. Tinh toan cho nhém 5.
Bang 2.6. Danh séach thiét bi thuéc nhém 5

Stt Tén thiét bi S6 | Kihiéu Pam (KW) lam (A)
lwgng | trén mat | 1 may | Toan
bang bo
Nhom 5

1 | May phay van nang 2 5 7 14 70,9
2 | Méay phay ngang 1 6 4,5 4.5 11,39

3 | May phay chép hinh 1 11 3 1 7,59

4 | May bao ngang 2 12 7 14 70,9
5 | May bao giuvong 1 try 1 13 10 10 25,32
6 | May khoan hudng tam 1 15 4,5 4,5 11,39
7 | May mai tron 1 17 7 7 17,72
Cong nhom 5 9 57 215,24
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Nhém 5 thudc nhdm bo phan dung cu nén ta co:
Ksg = 0,7 va cosp = 0,7

(Tra bang PL 1.1/Thiét ké cap dién /Trang 253)
Ta co:

Téng sé thiét bi trong nhom 51an =9
2 14 e . , A A 1 A A . 9 z \
Tong so thiet bi co cong suat > 2 cong suat danh dinh max ctia nhém la n, = 4.

n=22=2-044
n 9

P 14+14+10+7
p. =1 - IO _ 78
P 57

Nhg~ = 0,64 (Tra bang PL 1.5/Thiét ké cap dien /Trang 255)
S6 thiét bi dung dién hiéu qua:
Nhg = Mhg=N = 0,64.9 = 5,76 (lay nyy =7)
Tra bang PL 1.5/Thiét ké cap di¢n /Trang 256 Véi ks = 0,7 va ny, = 8 ta tim
duoC Kmax = 1,2
Phu tai tinh toan caa nhém 5 la:
Pit = Kmax-Ksa-Pam = 1,2.0,7.57 = 47,88 (KW)
Qu = Pu.tge = 47,88.1,02 = 48.83 (kVAI)

_ Pt _ 47,88 _
= Cose - 07 - 68.4 (kVA)

— St _ 684 _
I = W5 038v3 103,92 (A)

15



2.2.2.6. Tinh toan cho nhém 6.
Bang 2.7. Danh sé&ch thiét bi thuéc nhém 6

Stt | Tén thiét bj S6 Kihigu | Pgm (KW) lam (A)
lwong | trén mat | 1 Toan
bang may |bd
Nhém 6
1 | May doa ngang 1 4 4,5 4,5 11,39
2 | May phay dtng 2 8 7 14 70,9
3 | May phay chép hinh 1 9 1,7 1,7 4,3
4 | May xoc 2 14 7 14 70,9
5 | May khoan ding 1 16 4,5 4,5 11,39
6 | May mai tron van
nang 1 18 2,8 2,8 7,09
7 | May mai tron co truc
dung 1 19 10 10 25,32
8 | May mai tron co truc
nam 1 20 2,8 2,8 7,09
9 | May ép thuy luc 1 21 4,5 4,5 11,39
Cong nhém 6 11 58,8 219,8

Nhom 6 thugc nhom bo phan dung cu nén ta co:
Ksg = 0,7 va cosp = 0,7

(Tra bang PL 1.1/Thiét ké cap dién /Trang 253)
Ta co:

Tong sd thiét bi trong nhém 6 1an = 11
2 Lo Ae e 2 A I £ . , T
Tong so thiét bi ¢ cong suat > - cong suat danh dinh max caa nhom la n, = 3.

n 3
n.=—===0727
n 11
P 14+14+10
=2z = 0,64
P 58,8

Nng= = 0,6 (Tra bang PL 1.5/Thiét ké cap dién /Trang 255)
S6 thiét bi dung dién hiéu qua:
Nhg = Nhg=n = 0,6.11 = 6,6 (lay nyq =7)

P
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Tra bang PL 1.5/Thiét ké cap dién /Trang 256 V6i kg = 0,7 va Ny = 7 ta tim
duoc Knax = 1,21
Phu tai tinh toan cia nhom 6 la:

Pit = Kmax-Ksg-Pam = 1,21.0,7.58,8= 49,8 (kW)

Qu = P.tge = 49,8.1,02 = 50,79 (kVAr)

_ Py _ 498 _
0= e = 2 = 7114 (KVA)
_ Sgt _ 71,14 _
I = i = 222 = 108,09 (A)

2.2.3. Tinh toan phu tai chiéu sang cho phan xwéng sira chira co khi.
Phu tai chiéu sang cia phan xuang sira chita co khi duge xac dinh theo
phuong phéap xuat chiéu sang trén mot don vi dién tich:

Pes= Po-F
Trong do:
P, — suat chiéu sang trén mot don vi dién tich chiéu sang (W/m?)
F — dién tich duoc chiéu sang (m?)
Trong phan xuéng sira chita co khi ta co pe=15 (W/m?)
Phu tai chiéu sang cua phan xudng stra chita co khi 1a:
Pe= Po.F =15.3500 = 52500 (W) = 52,5 (kW)
Q.= 0 vi phan xudng sir dung dén soi dét.
2.2.4. Xac dinh phu tai tinh toan caa toan phan xwéng.
Phu tai tdc dung tinh toan toan xuong la:
Pe= ke P,;= 0,85.(18,33+21,22+13,81+62,76+47,88+49,8)= 181,73 (KW)
Phu tai phan khang tinh toan toan xudng:
Q,= ke 3.7 Q1= 0,85.(24,44+24+18,37+64,02+48,83+50,79)= 195,88 (KVAT)

Phu tai toan phan cua ca phan xuong (tinh ca chiéu sang)
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Sy= \/ (P.s + P)? + Q2 = /(52,5 + 181,73)% + 195,882= 305,34 (KVA)

P, _ 181,73 _

|X: U_\/§ = 0383 = 276,11 (A)
COSQx= i—z = ;i;;} 0,59

2.2.5. Xac dinh phu tai tinh toan cho cac phan xwéng con lai.
Céc phan xuodng cho trudc cong suat dit va dién tich nén ta sé sir dung
phuong phéap xéac dinh phu tai tinh toan theo céng suat dat va hé sé nhu cau
theo biéu thuc sau:

Pu= Kne. 21 Pa

Qu= Pr.tgo

Mot cach gﬁn dang, co thé Iéy Pi = Pim — Py = Kne. 2 ¥ Pami
Trong do:

Pai,Pami: CONQ SUAt ddt va cdng suat dinh muac cua thiét bi thi i

Pat, Qu, Sie: CONg suat tac dung, phan khang va toan phan tinh toan cua
nhom thiét bi

n: S6 thiét bi trong nhém

Knc: Hé s6 nhu cau tra trong so tay ki thuat
Trong truong hop, hé s6 cong suat caa céc thiét bi trong nhdm sai khac nhau
khong nhiéu thi cho phép sir dung cong suat trung binh dé tinh toan:

COS... = Y1 Picosy;
b= ens
® Y1Pi

2.2.5.1. Phu tai tinh toan caa phan xwéng luyén gang.
Cong suat dat :8200 (KW)
Dién tich phan xudng: 950 (m?)
kne= 0,7 va cosp= 0,7 (Tra bang PL1.3)
po= 15 (W/m?)
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Cong suit tinh toan dong lyuc:
Pa= kno.Pe= 0,7.8200 = 5740 (kW)

Cong suit tinh toan chiéu séng:
Pes= Po.F=15.950 = 14,25 (kW)

Cong suat tinh toan tac dung ciia phan xudéng luyén gang:
Py= Pg + Pes = 5740 + 14,25 = 5754,25 (kW)

Cong suat tinh toan phan khang cta phan xuang luyén gang:
Qu= Pa.tgp=5740.1,02= 5854,8 (kW)

Cong suat tinh toan toan phan cia phan xuang luyén gang:

Su= / P2+Q2%=/5754,252+5854,82 =8209,14 (kVA)
Céc phan xudng khac tinh tuong tu két qua cho ghi trong bang sau:

Bang 2.8. PTTT cua cac phan xuong trong nha may

Ténphan | F Pa, | Knc | COS | Po, | Pes, Pa, Ptt, Qtt, Stt,
xuéng m? | kW o | kW | kW | kw kKW | kVAr | kVA

PX luyén 950 | 8200 0,7 | 0,7 | 15 | 14,25 | 5740 | 5754,2 | 5854,8 | 8209,1

gang

PX 10 780 | 3500 | 0,7 | 0,7 | 15 11,7 | 2450 | 2461,7 | 2499 | 3507,8

mactin

PX stra 3500 | 538 | 0,3| 06 | 15 | 52,5 | 161,3 | 213,8 | 215,06 | 305,34

chira co

khi

PX can 500 | 7500 | 0,6 | 0,7 | 15 7,5 4500 | 4507,5 | 4590 | 6433,1

néng

PX can 540 | 4500 | 0,6 | 0,7 | 15 8,1 2700 | 2708,1 | 2754 | 38624

nguoi

PX ton 465 | 25001 03] 06 | 15 | 69,75 | 750 | 819,75 | 1000 | 1293,0

PX may 580 | 2000 | 0,6 | 0,7 | 15 8,7 1200 | 1208,7 | 1224 | 1720,2
can phoi
tam

Banquan | 750 | 320 [ 0,7 | 0,7 | 10 7,5 224 2315 | 228,48 | 325,26
ly va

phong thi
nghiém

Trambom | 245 | 3200 | 0,6 | 0,7 | 10 | 2,45 | 1920 | 1922,4 | 1958,4 | 2744,2
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2.5.1.2. Xac dinh phu tai tinh toan cia toan nha may.

Prnm = Kae- 221 Prepxi =
0,85.(5754,25+2461,7+213,8+4507,5+2708,1+819,75+1208,7+231,5+1922,4
5) = 16853,58 (kW)

Qutnm = KaXT Qeepxi=
0,85.(5854,8+2499+215,06+4590+2754+1000+1224+228,48+1958,4) =
17275,17 (KVAr)

Senm = v/ P2 + Q% =+/16853,58% + 17275,172 = 24134,51(KVA)
2.2.6. Xac dinh tam phu tai dién va vé do thi phu tai dién.
2.2.6.1. Tam phu tai dién.
Tam phu tai dién 1a diém qui wdc nao d6 sao cho momen phu tai Y. p;l; dat gia
tri cuc tiéu.
Trong do:

P;: Cong suat cua phu tai thu i

l;: Khoang céach caa phu tai thir i ¢én tam phu tai

Toa d6 tdm phu tai M(Xo,Yo) duoc xac dinh theo cdng thirc sau:

Xo = YTSixi, = XISiyi.
s’ S’
Trong do:

S;: COng suat toan phan cua phu tai thi i
(Xi,yi) :Toa d6 cua phu tai tha I tinh theo mot hé truc toa do tuy y chon
Tam phu tai 1a diém t6t nhat dé dat cac tram bién ap, ti phan phéi va ti dong
lyc nham giam vén dau tu va tén that trén duong day.
2.2.6.2. Biéu d6 phu tai dién.

- Biéu d6 phu tai dién 1a mot vong tron vé trén mat phang, ¢6 tam tring
véi tam cua phu tai dién, c6 dién tich bing phu tai tinh toan cua phan xuong

theo mot ti 1€ lua chon.
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- Mdi phan xudng c6 mot biéu dd phu tai. Tam duong tron biéu d6 phu

tai trung véi tam caa phu tai phan xudng, tinh gan dang c6 thé coi phuy tai cua

phan xudng dong déu theo dién tich phan xudng.

- M3i vong tron trong biéu do phu tai chia ra thanh 2 phan: Phan phu

tai dong lec(phan hinh quat gach chéo) va phan phu tai chiéu sang (phan hinh

quat dé tring).

- Bé v& duoc biéu db phu tai phu tai cho cac phan xudng, ta coi phu tai

ctia cac phan xudng phan bd déu theo dién tich phan xuang, nén tam phu tai

c6 thé lay tring véi tam hinh hoc cta phan xudng trén mat bang.

- Ban kinh vong tron phu tai caa phu tai thir I dugce xac dinh qua biéu

- G6c cua phu tai chiéu sdng nam trong biéu dd duge xac dinh theo

thuc:
i= 3L
Ri = -
Trong do:
m: la ti 1€ xich
cong thuec:
_360.Pg
Olcs—= Pes

Bang 2.9. Két qua xac dinh R;, ae Clia cac phan xuong

T | Tén phan xuéng Pes, | Pi KW | Sy KVA m R(M)| af

T KW (KVA/m?)

1 | PX luyén gang 14,25 | 5754,25 | 8209,14 3 3,89 0,89

2 | PX 10 mactin 11,7 | 2461,7 | 3507,84 3 254 | 1,71

3 |PXstachitacokhi | 525 | 2138 | 305,34 3 0,75 | 884

4 | PX cén nong 75 | 4507,5 | 6433,16 3 3,45 | 0,59

5 | PX can nguoi 8,1 | 2708,1 | 386242 3 2,67 | 1,07

6 | PXton 69,75 | 819,75 | 1293,05 3 1,54 | 30,63

7 | PX may can phoi 8,7 | 1208,7 | 1720,21 3 1,78 | 2,59
tam

8 | Banquan ly va 75 | 2315 | 32526 3 0,77 | 11,66
phong thi nghiém

9 | Tram bom 2,45 |1922,45| 274429 3 2,25 | 0,45
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X (cm)

6061

52

Hinh 2.1. Biéu d6 phu tai nha may
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CHUONG 3.
THIET KE MANG CAO AP CHO NHA MAY

3.1. CAC CHI TIEU VA PHUONG AN THIET KE MANG CAO AP.
3.1.1. Chi tiéu ki thuat khi thiét ké.
1. Pam b4o cac chi tiéu vé mat ki thuat
2. Bam bao d6 tin cay cung cap dién
3. An toan doi véi ngudi va thiét bi
4. Thuan loi va d& dang trong van hanh va linh hoat trong xi 1y sy ¢
5. D& dang phat trién dé dap ung nhu cau tang trudng cua phu tai dién
6. Bam bao cac chi tiéu vé mit kinh té
3.1.2. Cac buéc tinh toan thiét ké.
1. Xac dinh vi tri tram phan phdi trung tam
2. Xac dinh vi tri, s6 luong dung luong cac tram bién ap phan xudng
3. Phuong an di day mang cao ap
4. Lya chon so do tram phan phai trung tdm va cac tram bién 4ap phan
xuong
5. Tinh toan ngan mach, kiém tra céc thiét bi da chon
3.2. TINH TOAN THIET KE MANG CAO AP.
Dua trén sé liéu ghi ¢ bang va so dd mat bang cia nha may, can dat mot tram
phan phdi trun g tam nhan dién tir tram bién &p trung gian vé réi phan phoi
cho c4c tram bién 4p phan xudng
3.2.1. Xac dinh vi tri tram phan phéi trung tam.
Trén so d6 mit bang nha may, vé mot hé toa do xoy, ¢ vi tri trong tam cac
phan xuang 12 (xi,yi) s& xac dinh duoc toa do6 toi wu M(x,y) dé dit tram PPTT

nhu sau:
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Xi=

20.8209,14+13.3507,84+36.305,34+12.6433,16+35.3862,42+37.1293,05+60.1720,21+52.325,26+61.2744,29 _
8209,14+3507,84+305,34+6433,16+3862,42+1293,05+1720,21+325,26+2744,29

20,08
Yi:

18.8209,14+38.3507,84+51.305,34+59.6433,16+75.3862,42+23.1293,05+21.1720,21+42.325,26+.65.2744,29_
8209,14+3507,84+305,34+6433,16+3862,42+1293,05+1720,21+325,26+2744,29

40,67
Vay M (27,08;40,67) Tir két qua trén ta xay dung duoc biéu do phu tai nha
may.

(cm) Y 8.1
-] i O 2,45
75 L LT S
7,5 | 7%
65 4gz33 P _
\ T
I |
o9 % 5 52,5 |
| 305 g 7.5 |
51 G - 325 |
51117 - |
,L3507 I |
42/ - T @ |
[ |
B :; BN
I 7
777777 T 1405 7 oM | 1720
| Lgs0s 01298 (27,08:4067) [
23, \}777 @ } I }
YU BNE LN
18— o [
¥ Il \ \ I
I Il | | 1]
I [l \ \ I
N \ ! | \ I
I \ [l \ \ I
l | [l | | Il
}‘ } u} | \ I
I | 35,37 | l 601161
1213 20 36 52 X (cm)

Hinh 3.1. Biéu d6 tdm phu tai nha may.
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3.2.2. Xac dinh vi tri, s6 lwong, dung lwong tram BAPX.

Nha may thuoc ho loai 2, nén duong day tr  TBATG Vé trung tam
cung cap cho TBATG (hoiac TPPTT) cta nha may sé& ding 16 kép.

Do tinh chat quan trong cia mét sé phan xudng quan trong trong nha
may nén mang cao 4p ta st dung so do hinh tia, 16 kép. So d6 nay c6 uvu diém
la:

So do nbi day rd rang, cac TBA déu duoc cap dién tir mot duong day
riéng nén it anh huong dén nhau, do tin cay cung cap dién tuong ddi cao, dé
dé thuc hién bién phap bao vé va ty dong hoa, dé van hanh. Bé ¢am bao an
toan cting nhu my quan trong nha may, cac duong day cao ap trong nha may
déu duoc di ngam theo doc céc tuyén giao thdng noi bo. Tir nhitng phan tich

trén, ta co thé dua ra cac phuong an thiét ké mang cao ap nhu sau:

Phuong an 1 Phuwong an 2
S g
B4 n B4 n
4 4

1| =V

| |5

ov]

o N
I [so]
L (@8]

h\J

\
i
~

-
0 B
I A

Hinh 3.2. Cé4c phuong an thiét ké mang cao ap.
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3.2.2.1 Phuwong an 1.
Phuong 4n nay st dung tram phan phéi trung tdm nhan dién tir hé thdng vé
Cép cho TBAPX. Céac tram BAPX B1,B2,B3,B4, ha dién 35kV xuéng 0,4kV

S »

N
™
W

B

;
.

VY o
\J

=
EEEEEEEE|

Hinh 3.3. So' 46 phwong an 1.
a. Chon MBAPX va xac dinh ton that dién niing trong cac TBA.
Chon dung luong may bién &p: n.Kne.Sg,,,5>Sk= 8209,14 (kvA)

—Syma =21 = 22220 = 410457 (kvA)

2

Chon MBA tiéu chuan 3 pha 2 cudn day do Viét Nam sx loai 5600 - 35/0,4
kVA

Kiém tra lai dung lugng MBA di chon theo diéu kién qua tai su cd S 1a cong
suat tinh toan ciia phan xudng sau khi cat mot sé phu tai khdng quan trong
trong phan xudng

(n'l) kthde Z Ssc=0,7Stt

0,7.S¢t _
1,4

4104,57 (KvA)

Vay tram B1 dat 2 MBA 5600 - 35/0,4kVA la hop ly.
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CAc tram bién &p tiép theo chon tuong tu tram B1 cip cho phu tai khdng

quan trong nén ta st dung mét may bién ap két qua chon MBA ghi & bang

sau:
Bang 3.1. Két qua lya chon MBA trong cac TBA

Tén | Sam | UJUn | APy | APy | Uy | 1o | SO Gia Tong tién
TBA | (KVA) | (KV) | (kW) | (kW) | (%) | (%) | may | Tién(10%d) | (10%)
Bl 5600 |35/0,4| 185 | 57 |75 |45 2 180 360
B2 1800 |35/0,4| 8,3 24 |65 |50]| 2 90 180
B3 3200 |35/0,4| 115 | 37 | 7,0 45 2 142 284
B4 3200 |35/0,4| 115 | 37 | 70|44 | 2 142 284

Tdng s6 von dau tu cho tram bién ap : Kg = 1108.10° (&)

Tinh toan ton that dién nang trén cac may bién ap
Tinh toan ton that dién nang cho tram bién 4p B1 AA=
N.APo.t+ . APy.(=22)2 t(KWh)
n SdmB

Trong d6
n: s6 may bién ap ghép song song
t: Thoi gian MBA van hanh,véi MBA van hanh sudt nam t=8760
: Thoi gian ton that cong suat 1on nhat
Tra bang PL1.4 v&i nha may co khi ta ¢6 Tyg=5000(h) nén T=
(0,124+107* Tpax)?.8760=3411(h)

APg: ton that céng suat khong tai

APy ton that cong suat ngan mach cia may bién &p

S« Phu tai tinh toan cua TBA

Sams: CONQ suat dinh mac ciia may bién ap

Stt 8209,14, 2

AA= n.AP,t+ %.APN (G)?a=2.185, 8760+— 57.(=—--)".3411= 533023,56

(kWh)
T6n that & cac tram bién 4p khéc ta tinh twong tu nhu tram bién ap B1 duoc

két qua ghi trong bang sau:
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Bang 3.2. Ton that dién ning trong cac TBA

Tén Sam Sy AP, | APy [SO6 | AA
TBA (kKVA) | (kVA) | (kW) | (KW) | may | (KWh)

Bl 5600 | 8209,14 | 18,5 | 57 2 | 533023,56
B2 1800 | 3338,52 | 8,3 24 2 | 28622354
B3 3200 | 6738,32 | 115 | 37 2 | 481285,82
B4 3200 | 6606,71 | 115 | 37 2 | 470462,47

Tong ton that dién ning trong cac TBA: AAg = 1770995,39

b. Chon day dan va xac dinh ton that cong suat trén dwong day trong
toan mang dién.
Chon cép tir PPTT dén TBAPX
Cap cao ap dugc chon theo mat do dong dién kinh té Ji, VGi nha may co khi
thoi gian 1am viéc 12 3 ca thoi gian sir dung cdng suét 16n nhat Tma=5000h, st
dung day nhom I6i thép, 16 kép. Tra bang 2.10 trang 21 Tim duogc
J=1,1(A/mmd).

Tiét dién kinh té caa cap:

—_ Imax
F=
Tkt

Trong d6: Imaxznjggz (16 don n=1, 16 kép n=2)

Sau khi d4 tinh duogc Ji tra bang lua chon tiét dién day dan ta kiém tra tiét
dién cap da chon theo diéu kién phat nong:
Khelep = Isc
Trong do:
K= k1 ks
ki: Hé sb hiéu chinh theo nhiét do, 1ay k=1
k,: Hé sb hiéu chinh vé sb day cap ¢ trong cling mot dudng cép

l.: DOng dién khi xay ra su cé dut 1 cap
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cap dat trong mot rénh.
- Chon cép tir TBATG dén B1:

_ Sttpx _8209,14_

MaX™ P V3Ugm  2V3.35 =677 (A)
+ Tiét dién kinh té cua cap:
Fi= 22 = 227 — 61 54(mm?)
Tkt 11

Vay ta chon cap F= 70mm? cap nhdm 35kV, cach dién XLPE, dai thép, dai
thép, vé PVC do hing FURUKAWA ché tao c6 le,= 275 (A).
Kiém tra tiét dién cap theo diéu kién phat nong:
0,93.15p = 0,93.275 = 255,75(A) > 2.Ine= 2.67,7 = 1354 (A)
Vay cap da chon thoa man diéu kién phat nong. Chon cép XLPE cua
FURUKAWA c6 tiét dien 70mm? — 2XLPE (3x70).
- Chon cép tir TBATG dén B2:

— Sttpx — 3338,52
max— -
nV3Ugm  2V3.35

+ Tiét dién kinh té cia cap:

= 27,53 (A)

Fie= mex = 2223 55 97 (mm?)
Tkt 1,1

Vay ta chon cap F= 50mm?®cap nhdm 35kV, cach dién XLPE, dai thép, dai
thép, vé PVC do hing FURUKAWA ché tao c6 I,= 205(A).
Kiém tra tiét dién cap theo diéu kién phat nong:
0,93.1c, = 0,93.205= 190,65(A) > 2.1max = 27,53.2 = 55,06 (A)
Viy cap di chon thoa mén diéu kién phéat nong. Chon cép XLPE cua
FURUKAWA c4 tiét dien 50mm? — 2XLPE (3x50).
- Chon cap tir TBATG dén B3:

_ Sttpx _ 6738,32
MaX™ V3Ugm  2v3.35
+ Tiét dién kinh té cua cap:
Imax _ 39,63

Fi= Tl = . ———=150 51(mm)

= 55,57 (A)

29



Vay ta chon cap F= 50mm? cap nhdm 35kV, cach dién XLPE, dai thép, dai
thép, vé PVC do hing FURUKAWA ché tao c6 l¢,= 205(A).
Kiém tra tiét dién cap theo diéu kién phat nong:
0,93.15,= 0,93.205 = 190,6(A) > 2 I o= 2.55,57 = 111,14 (A)
Viy cap dd chon thoa mén diéu kién phat néng. Chon cép XLPE cua
FURUKAWA c6 tiét dien 50mm? —XLPE 2(3x50)
- Chon cap tir TBATG dén B4:

_ Sttpx _ 6606,71
nV3Ugm  2V3.35

= 54,49 (A)

max

+ Tiét dién kinh té cua cap:

_ Imax _ 54,49_ 2
Fie= T 49,54 (mm°?)

Vay ta chon cap F= 50mm? cap nhdm 35kV, cach dién XLPE, dai thép, dai
thép, vo PVC do hang FURUKAWA ché tao ¢ I,,= 205(A).
Kiém tra tiét dién cap theo diéu kién phat nong:

0,93.1¢p=0,93.205 = 190,65 (A) > 2.1max= 2.54,49 = 108,98 (A)
Vay cap da chon thoa mén diéu kién phat nong. Chon cép XLPE cua
FURUKAWA c6 tiét dien 50mm? — 2XLPE (3x50).

+ Bién tro trén cac duong day duoc tinh theo cong thic:

R= %.ro.L(Q) Trong d6: n : L& sé dudng day di song song .
L :Lachiéu dai caa duong day can tinh.

Bang 3.3. Két qua chon day cép

Puong F L ro R Pon gia | Thanh
Cap (mm?) (m) (Q/m) (Q) | (10°d&/m) | tién

(10°d)
PPTT-B1 | 2%(3*70) | 250 0,494 61,75 205 102500
PPTT-B2 | 2%(3*50) | 220 0,92 161,7 69 41400
PPTT-B3 | 2*(3*50) | 220 0,92 101,2 120 52800
PPTT-B4 | 2*(3*50) | 200 0,92 92 120 48000

Téng s6 von dau tu cho duong day: Kp = 244700.10° (d).
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T6n that céng suat tac dung trén duong day duoc tinh theo cong thuc sau:
2

AP=2222 R 103(kw)
dm

Ton that AP trén doan PPTT-B1

8209,14%

352 .61,75.10°°= 3397 (kW)

_Sttpx 3_
AP="P% R 10°=

dm
Ton that trén cac doan cap tinh tuong tu ta dugc két qua ghi & bang sau:

Bang 3.4. Ton that cdng suat tac dung trén day dan

Puong F L ro R Sit AP
Cép (mm?) (m) (Q/m) (Q) (kVA) (kW)

PPTT-B1 | 2*(3*70) 250 0,494 61,75 8209,14 3397

PPTT-B2 | 2*(3*50) 220 0,92 161,7 3338,52 | 1471,23
PPTT-B3 | 2*(3*50) 220 0,92 101,2 6738,32 3751
PPTT-B4 | 2*(3*50) 200 0,92 92 6606,71 | 3278,1

Tong ton that cdng suat tac dung trén day dan: APp = 11897,33 (kW)

To6n that dién nang trén duong day
AAp=APp.1=11897,33.3411= 40581793,37 (kWh)
Trong do:
t: La thoi gian tén that cong suat 16n nhat; Ung véi Tay = 5000 (h) thi =
= 3411 (h).
AA: Tong ton that dién nang trong cac TBA va dudng day.
c. Von diu tw mua may cat dién.
- Mang cao ap trong phuong an co dién &p 35 kV tir TBATG dén 4
TBAPX. TBATG c0 2 phan doan thanh gop nhan dién tir 2 MBATG.
- Vi 4TBA, ta str dung 8 may cat dién cap 35kV cong thém 2 may
cit & gia ha ap (2 MBATG) la 10 may cit dién.
- Vé6n dau tu mua may cit trong phuong an 1:
Kme =n.M
Trong do:

n : S6 lwong may cat trong mang can xét dén.
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M : Gia may cit, M = 12000 USD (35kV)
+ Ty gia qui doi tam thoi:

1USD = 20,8.10° (VND)

— Kye = 10.12000.20,8.10° = 2496.10°(VND)
d. Chi phi tinh toan ctia phwong an 1.

- Khi tinh toan vén dau tu xay dung mang dién, chi tinh dén gia thanh
cap, MBA va may cat dién khac nhau gitta cac phuong an, cac phan gidng
nhau da dugc boé qua khdng xét dén:

K=Kg+ Kp + Kyuc
T6n that dién ning trong cac phuong an bao gdm ton that dién ning trong
cac TBA va duong day:
AA = AAg + AAp
Chi phi tinh todn Z, ciia phuong an 1:
+V6n dau tu:
Ki= Kg + Kp + Ky = (1108 + 244,7 + 2496).10° = 3848,7.10°
+ Tong ton that dién ning trong cac TBA va duong day:
AA; = AAg + AAp = 1770995 + 40581793,37 =42,3.10° (kWh)

+ Chi phi tinh toan:

Z; = (ayn + a).Ky + C.AA,
Z, = (0,1 +0,2).3848,7.10° + 1000.42,3.10° = 43454,61.10%(d)
Trong d6: Z: Ham chi phi tinh toan

ayn: Hé s van hanh, a,, = 0,1

are: Hé sd tiéu chuan, a, = 0,2

K: Vén dau tu cho TBA va duong day

C: Gié tién 1kWh ton that dién nang, c= 1000d/kWh

3.2.2.2. Phwong an 2.
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O phuong an nay sir dung tram phan phdi trung tam nhan dién tir hé
théng vé cap cho TBAPX. Cac tram BAPX B1,B2,B3,B4,B5 ha dién &p tir
35kV xudng 0,4 kV cung cp cho cac phan xudng.

Hinh 3.4. So d6 phuong 4n 2.
a. Chon MBAPX va xac dinh ton that dién niing trong cac TBA.
Chon MBA trong cac TBA trén co so da chon duoc cong suat cac MBA &
phan trén, ta cd bang két qua chon MBA nhu sau:
Bang 3.5. Két qua lya chon MBA trong cac TBA

Tén Sam | U/Un | APy | APy | Un | 1o | SO Gia Tong
TBA | (kVA) | (kV) | (KW) | (KW) | (%) | (%) | may | Tién(10°d) tién

(10°d)
Bl 5600 | 35/0,4 | 185 | 57 | 75|45 | 2 180 360
B2 3200 | 35/0,4 | 115 | 37 |70(45 | 2 142 284
B3 1800 | 35/0,4 | 8,3 24 |65 |50]| 2 90 180
B4 1800 | 35/0,4| 83 | 24 |65|50]| 2 90 180
B5 1800 | 35/0,4| 83 | 24 |65|50]| 2 90 180

TBATG | 5600 | 35/0,4 185 | 57 |75]|45]| 4 180 720

Tdng sb vén dau tu cho tram bién ap : Kg = 1904.10° (d)
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T6n that dién ning trén cac may bién &p
Tuong tw nhu phuong &n 1, tén that dién nang trong cdc TBA dugc xac dinh

theo cong thuc:

AA= N.APgt+ = APy, (=

)2.1(kWh)

SamB
Két qua tinh toan dugc thé hién trong bang sau:

Bang 3.6. Ton that dién ning trong cac TBA

Tén Sdm Skt APy | APy | S6 AA
TBA | (kVA) | (kVA) | (KW) | (KW) | may (kWh)
B1 5600 | 8209,14 | 185 | 57 | 2 533023,56
B2 3200 | 6433,16 | 115 | 37 | 2 456516,41
B3 1800 | 3013,26 | 83 | 24 | 2 260123,32
B4 1800 | 3069,55 | 83 | 24 | 2 264406,34
B5 1800 | 4167,76 | 83 | 24 | 2 364859,82
TBATG | 5600 |2413451| 185 | 57 | 4 1551052,37
Tong ton that dién nang trong cac TBA: AAg = 3429981,82(kWh)

b. Chon day din va xac dinh ton that cong suat trén dwong diy trong
toan mang dién.

Chon cap tir PPTT dén TBAPX, tuong tu nhu phuong an 1, ta c6 két qua
chon cép cua phuong an 2 nhu sau:

Bang 3.7. Két qua chon day cép

Pwong F L Io R Pongia | Thanh
Cép (mm?®) (m) (Q/m) (Q) | (10°%&/m) | tién

(10°d)
PPTT-B1| 2*(3*70) | 250 0,494 61,75 205 102500
PPTT-B2 | 2*(3*50) | 220 0,92 101,2 120 52800
PPTT-B3 | 2*(3*50) | 175 0,92 128,62 69 24150
PPTT-B4 | 2*(3*50) | 150 0,92 110,25 69 20700
PPTT-B5 | 2*(3*50) | 200 0,92 147 69 27600

Tdng sb von dau tu cho duong day: Kp = 227750.10° (d).
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Tén that céng suat tac dung trén duong day duoc tinh theo cong thuc sau:

2
AP=222% R 10%(kw)

dm

Ton that AP trén doan PPTT-B1

8209,142
352

AP=2% R 107%=

dm

61,75.10°°= 3397 (kW)

To6n that trén cac doan cap tinh tuong tu duoc két qua ghi ¢ bang sau:

Bang 3.8. Ton that tic dung trén day dan

DPuwong F L Io R Sit AP
Cép (mm?) (m) (Q/m) Q) (kVA) (kW)
PPTT-B1 | 2*(3*70) | 250 0,494 61,75 | 8209,14 | 3397
PPTT-B2 | 2*(3*50) | 220 0,92 101,2 | 6433,16 | 3418,9
PPTT-B3 | 2*(3*50) | 175 0,92 128,62 | 3013,26 | 953,33
PPTT-B4 | 2*(3*50) | 150 0,92 110,25 | 3069,55 | 847,99
PPTT-B5 | 2*(3*50) | 200 0,92 147 | 4167,76 | 2084,42

Tong ton that cong suat tac dung trén day dan: APp = 10701,64 (KW).

T6n that dién nang trén duong day
AAp=APp.1= 10701,64.3411= 36503317,27 (kWh)
Trong do:
t: LA thoi gian tén that cdng suat 16n nhat; Ung véi Tay = 5000 (h) thi =
= 3411 (h).
AA: Tong ton that dién nang trong cac TBA va duong day.
c.Von dau tw mua may cat dién.
- Mang cao &p trong phuong &n c6 dién ap 35 kV tir TBATG dén 5
TBAPX. TBATG c0 2 phan doan thanh gop nhan dién tir 2 MBATG.
-V6i 5TBA, ta st dung 10 may cét dién cap 35kV cong thém 2 may cit
& gid ha 4p (2 MBATG) 1a 12 may cat dién.
- V6n dau tu mua may cat trong phuong &n 2:
Kme =n.M
Trong do:

n : S6 lwong may cit trong mang can xét dén.
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M : Gia may cit, M = 12000 USD (35kV)
+ Ty gia qui doi tam thoi:

1USD = 20,8.10° (VND)

— Kye = 12.12000.20,8.10° = 2995.10° (VND)
d. Chi phi tinh toan ciia phwong an 2.

- Khi tinh toan vén dau tu xay dung mang dién, chi tinh dén gia thanh
cap, MBA va may cat dién khac nhau giira cac phwong an, cac phan gidng
nhau da dugc boé qua khdng xét dén:

K=Kg+ Kp + Kyuc
- To6n that dién ning trong cac phuong an bao gdm ton that dién ning
trong cac TBA va duong day:
AA = AAg + AAp
- Chi phi tinh todn Z, cia phuong an 2:
+Von dau tu:
K,= Kg + Kp + Ky = (1904 + 227,75 + 2995).10°
= 5126,75.10°

+ Tong ton that dién niang trong cac TBA va duong day:

AA; = AAg + AAp = 3429981,82 + 36503317,27 = 39,93.10°

(KWh)

+ Chi phi tinh toan:

Z, = (ayy + a).Ky + C.AA,
Z, = (0,1 +0,2).5126.10° + 1000.39,93.10° = 38521.10°(d)

Trong do:

Z: Ham chi phi tinh toan

ayn: Hé s van hanh, a,, = 0,1

are: Hé sd tiéu chuan, a, = 0,2

K: Vén dau tu cho TBA va dudng day

C: Gié tién 1kWh tdn that dién nang, c= 1000d/kWh
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Nhan xét: T nhitng két qua tinh toan cho thay rang phuong an 1 ¢é vén dau

tu nho hon phuong an 2. Do vay ta chon phuong an 1 sir dung 1TPPTT va 4

TBAPX Ia phuong &n tdi vu dé thiét ké hé théng cung cap dién cho nha may.

3.3. THIET KE CHI TIET CHO PHUONG AN PUQC CHON.

3.3.1. Chon day din tir TBATG vé TPPTT.

Puong day cung cap tir TBATG vé TPPTT cta nha may dai 6km st dung

duong day trén khong, day nhém 16i thép, 16 kep.

Tiét dién day duoc chon theo mat do dong dién kinh té (Ji). Tra bang 5 (trang

294.TL1) day din AC, Vi T = 5000h, ta c6 Ji = 1,1 A/mm?.

* Dong dién tinh toan chay trén day dan:
o Sunu___ 2413451

2./3.Usm  2.4/3.35

+ Tiét dién kinh té caa cap

= 199,05 (4)

Ay 199,05
e 11
Chon day nhém 18i thép tiét dién 185mm? ky hiéu: AC-185 c6 I, = 515 (A).

= 180,96 (mm?)

+ Kiém tra day theo diéu kién ton that dién ap cho phép
Vai day AC-185 c6 khoang céch trung binh hinh hoc D+g = 2m tra bang
PL.4.6 c6r,=0,18 £2km, X, = 0,21 £2km.

_ Pynm-R+ Qunu-X  16853,58.0,18.12 + 17275,17.0,21.12
B 2. Ugpm B 2.35

= 1141,9(V)
Ta thay AU < AU, = 5%.Uq, = 1750V

AU

+ Kiém tra day theo diéu kién su ¢ dut 1 day:
Iy < 1gp
Iy = 2. Iyny = 2.199,05 = 398,1(4) < I, = 515(4)
Két luan

Day dan da chon thoa mén diéu kién cho phép
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Vay chon day: AC-185
3.3.2. So' dd TPPTT.

TPPTT Ia noi truc tiép nhan dién tir hé thong vé cung cip cho nha may,
do d6 viéc lva chon so do ndi day cua tram c6 anh hudng lén dén van dé an
toan cung cap dién cho nha may. So dd can phai thoa man cac diéu kién co
ban nhu: Bam bao lién tuc cung cap dién theo yéu cau caa phu tai, thuan tién
trong van hanh va xir ly sy ¢d, don gian, an todn cho nguoi va thiét bi, hop Iy
vé mat kinh té trén co s¢ dam bao céc yéu cau ki thuat.

Nha may san xuat may kéo duoc xép vao ho loai |, do tinh chat quan trong
ctia nha may nén tram phan phéi dugc cung cip béi 2 duong day véi hé thong
1 thanh g6p c6 phan doan, lién lac giita 2 phan doan caa thanh gop bang may
cit hop bo. Véi dién ap trung ap 35kV (hé thdng c6 trung tinh tryuc tiép ndi
dat), trén mdi phan doan thanh gép dat 1 MBA do luong 2 cudn day 3 pha 5
tru. P& chong sét tir duong day truyén vao tram, dat chéng sét van trén phan
doan thanh gép may bién dong duoc dit trén tit ca cac 16 vao ra cua tram co
tac dung bién doi dong dién Ion (so cap) thanh dong dién 5A hoic 1A dé cung
cap cho céc thiét bi do luong, diéu khién va bao vé role

Chon dung cac ti hgp bo cua hang SIEMENS, may cit loai 8DC11,
cach dién bang SF6, khong can bao tri, hé thong thanh gop dat san trong ti.
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Bang 3.9. Thong s6 may cat dit tai TPPTT

5[5

I

LOi.ll MC | Cach dién Udm: kV | cings, kKA | csinmax: kA
8DC11 SF6 36 25 63
BB GG

TuMC
d?u vaq

Céc ti MCdau ra cuia phardoan TG 1

Ta MC

va CSV phando?n

Céc ta MCdau ra cua phardoan TG 2

Tat ca cac tu hop bo déu cua hang SIEMENS, cach dién SF6, khdng can bao

tri. Dao céch ly ¢6 ba vi tri: hd mach, ni mach va tiép dat.

Hinh 3.5. So d ghép ndi TPPTT.

3.3.3. So d6 TBAPX.

Cac TBAPX déu dat 2 MBA do cong ty thiét bi dién Pong Anh san xuat. Vi
cac TBAPX dit rat gan TPPTT nén phia cao ap chi can dit dao céch ly va cau
chi. Dao cach ly ding dé dong mé mach dién. Cau chi ding dé bao vé ngan
mach va qué tai cho MBA. Phia ha ap dat 4ptdmat tong va cac aptdmat nhanh,
thanh cai ha &p duoc phan doan bang &ptdmat phan doan. Bé han ché dong
ngan mach vé phia ha &p caa tram va lam don gian viéc bao vé, ta lya chon
phuong thirc cho 2 MBA lam viéc doc lap (phan doan cua thanh céi ha ap

thuong ¢ trang thai mé). Chi khi nao 1 MBA bj su ¢6 méi sir dung aptomat

phan doan dé cap dién cho phu tai cua phan doan ndi véi MBA bi su cé.
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Hinh 3.7. So d ghép néi TBAPX.

3.3.4. Tinh todn ngan mach

Muc dich cua tinh todn ngan mach 1a dé lva chon va kiém tra cac thiét bi dién.
Dong dién ngan mach tinh todn dé chon cac thiét bi dién 1a dong ngan mach
ba pha. Khi tinh toan ngan mach phia cao 4p do khong biét cau trlc cu thé cua
hé thong dién quéc gia nén cho phép tinh gan dung dién khang caa hé thong
dién qudc gia théng qua cdng suat ngdn mach vé phia ha ap cia TBATG va
coi hé thdng c6 cdng suat vo cung 16n. So dd nguyén 1y va so d6 thay thé dé

tinh toan ngan mach dugc thé hién trén hinh 3.4.
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Hinh 3.8. So d thay thé tinh toan ngan mach.
N- Diém ngin mach trén thanh cai TPPTT dé kiém tra may cét va thanh gop
N; (i = 1 + 7)- Biém ngan mach phia cao ap cac TBAPX dé kiém tra cap va
thiét bi cao &p trong cac tram.
3.3.4.1. Pién khang ciia hé thong.
Pién khang cua hé thong duoc tinh theo cong thuc:

2
XHT = Z,_It: [Q]

trong d6 Sy - Cong suat ngan mach vé phia ha 4p cia MBATG

Sy = Ser = V3. Ugn- Leenmax = V3.35.63 = 3819,17 (MVA)

Uy - dién ap trung binh cua duong day
Up = 1,05.U4,, = 1,05.35 = 36,75kV

3.3.4.2. Dién tré va dién khang caa dwong day.
1

R =§.To.l [.Q]
1
X =E.Xo.l [.Q]

trong d6 1o, X, - dién tro va dién khang trén 1km day dan [Q/km]
l - chiéu dai day dan [km]

41



Bang 3.10. Thong sb cua duong day trén khong va cap

F, L, ro, Xo, R, X,
mm? | km | Q/km | Q/km | Q/km | Q/km
TBATG-TPPTT | AC-185| 12 | 0,18 | 0,21 | 1,08 | 1,26
TPPTT-BL | 3x70 | 0,250,494 | 0,118 | 0,061 | 0,016
TPPTT-B2 | 3x50 | 0,3 | 0,92 | 0,128 | 0,074 | 0,019
TPPTT-B3 3x50 |0,22| 0,92 | 0,128 | 0,054 | 0,014
TPPTT-B4 3x50 | 0,2 ] 0,92 /0,128 | 0,049 | 0,012

Pwong day

3.3.4.3. Tri s6 dong ngan mach.
Do dong ngan mach xa ngudn nén dong ngan siéu qué do I’ bang dong ngan
mach 6n dinh 1.,, nén ta co:
_ Un
V3.Zy

trong d6 Zy - tong trg tir he thong dén diém ngan mach tha i, Q

=1 =1,

Iy

Uy - dién ap trung binh cua duong day, kV
Tri s6 dong ngan mach xung kich
e = 1,8.V2.1y (kA)
- Tinh diém ngan mach N tai thanh gép TPPTT

R = Rdd = 1,08(9)
X =X+ Xuyr = 1,26 +0,35 = 1,61 (Q)

U,y Uyp 36,75

"Rz AR R V3 108 + 1612 10:5% (ed)
i =1,8V2.1y =1,8.v2.10,94 = 27,85 (kA)
- Tinh diém ngan mach N, (tai thanh gép TBA B1)
R, = Ryy + Ry = 1,08 + 0,0475 = 1,1275 ()
X, = Xgaq + Xur + Xer = 1,26 + 0,35 + 0,01475 = 1,624(1)

b U _ Upp B 36,75
YUVBZy VBAJRZHXZ V3.1,12752 + 1,6242
i1 = 1,8.92.1y; = 1,8.4/2.10,17 = 27,31 (kA)

= 10,73 (kA)
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Tinh twong tu di véi cac diém ngan mach khéc, ta c6 két qua tinh toan ngén
mach ghi trong bang 3.3.
Bang 3.11. Két qua tinh todn ngdn mach

Piém ngan mach | Iy, KA | i, KA
N 10,94 27,85
N, 10,73 27,31
N, 10,77 27,43
N3 10,82 27,54
N4 10,83 27,57

3.3.5. Lwa chon va kiém tra céc thiét bi.
3.3.5.1. Lwa chon va kiém tra cac thiét bj trong TPP.
a. may cit
May cit 8DC11 duoc chon theo diéu kién sau:
- bién ap dinh mic: Ugnme > Ugmnm = 35kV
- Dong dién dinh muc: linvmc = 1250A > Tiymax = 2.1ynm = 2.199,05= 398,1 (A)
- Dong dién cat dinh mac: lymes = 25kA > Iy = 10,94 (kA)
- Dong dién 6n dinh dong cho phép: lgmea = 63kA > iy = 27,85 (KA)
Vay MC da chon thoa man diéu kién
b. May bién dién ap(BU)
BU duoc chon theo diéu kién sau:
bién ap dinh miac: Ugnpy > Ugmnm = 35kV
Chon BU 3 pha 5 try 4MS36, kiéu hinh tru do hang SIEMENS ché tao véi
cac thdng sb:
Bang 3.12. Thong sb ky thuat caa BU

Thong sé ky thuat 4MS35
Udm, KV 36
U chiu tan s6 cong nghiép, kV 70
U chiu dung xung 1,2/50MS, kV | 170
Uldma kV 35/\/§
Usgm, KV 1003
Tai dinh muc, VA 400
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c. May bién dong dién (BI)
BI duoc chon theo cac diéu kién sau:
bién ap dinh mac: Ugypr > Ugmnm = 35kV
Dong dién dinh muc:
Imax kqtsc- SdeA 1,4.1250
lampr = = =
1,2 1,2.4/3.35 1,2.4/3.35

= 24,05 (4)

Bang 3.13. Thong s6 ky thuat cua B

Thong so ky thuat AME16
Udm, KV 36
U chiju dung tan s6 cong nghiép 1, kV 70
U chiu dung xung 1,2/50 ps, kV 170
ligms A 5-1200
l2am, A 1 hoac 5
lsanhigt 15 KA 80
load ng, KA 120

d.Chéng sét van
CSV duoc chon theo cap dién &p Uy, = 35kV
Chon loai CSV do hang SIEMENS ché tao c6 Uy, = 36kV, loai 3EH2

Bang 3.14. Thong sb ky thuat cua CSV
Loai | Upysimax KV | Uivmaxs KV | lynéngam: KA | Vat liéu vé
3EH2 36 45 5 thép

3.3.5.2. Lwa chon va kiém tra cac thiét bi trong so @6 TBAPX
a. Dao cach ly
Ta s& dung chung 1 loai DCL cho tat ca cac TBA. Dao céch ly duoc chon
theo diéu kién sau:
- bién &p dinh mac: Uy, > Ugnm = 35kV
- Dong dién dinh muec:
_ Kkqtsc-Sampa _ 1,4.1250

I > 1 = = = 28,874
dmcCL lvmax \/§ Udm_m \/§ 35
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- Dong dién 6n dinh dong cho phép: lymes > i = 26,27KA
Véi théng s tinh todn ¢ phan trén cling véi cac diéu kién chon tra bang

PLII1.8 Gido trinh “Thiét ké c4p dién” chon dugc loai DCL ¢6 cac théng sd

Sau.
Bang 3.15. Thong sb ky thuat caa DCL
Loai DCL | Ugm, KV | Tam, A | Int, A | Tnmax, KA
3DC 36 630 | 20 50
b. Cau chi

Cau chi dugc chon theo cac diéu kién sau:
Udm > Udm.m = 35kV

kqtsc- SdeA
\/§' Udm.m

IdmCC = Ilvmax -

limod = 1xk
- D6i véi may 3200 KVA
Limce = Lomax = kqtsc-Sampa _ 1,4.3200
V3.Ugmm  V3.35
Chon cau chi loai 3GD1 116-2B do hing SIEMENS ché tao ¢6 lgmcc = 80 (A)

- B6i véi may 1800 kVA

= 73,9 (4)

_ kgtse-Sampa _ 1,4.1800

1 > 1 = =
dmcc lvmax \/§ Udm_m \/§ 35

Chon cau chi loai 3GD1 110-2B do hdng SIEMENS ché tao ¢6 lgmcc = 50 (A)

= 41,56 (4)

Bang 3.16. Thong sb ky thuat cua cau chi

Loal Udm1 kV Idml A ICz'itNmim A ICétN! kA
3GD1 116 2B 36 80 350 80
3GD1 604 5B 36 50 225 80

Kiém tra cau chi da chon
- Cau chi: 3GD1 606 5B

Limce = 804 = Lymax = 73,94
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limod = 63KA > iy = 27,31KA
Kiém tra tuong tu véi cac cau chi con lai
Két luan: Céc cau chi da chon thoa man diéu kién
C. Aptomat
Aptdémat duoc chon theo cac diéu kién sau:
* DI voi 4ptdmat tong va aptdmat phan doan:
bién ap dinh mac:  Ugpa > Ugmnm = 0,4kV
Dong dién dinh muc:

k qtsc- SdeA
\/§- Udm.nm

IdmA = Ilvmax -

- TBA B1:

Sampa = 3200KVA
Kqtsc-Sampa _ 1,4.3200

= = = 6466,32 (A)
\/§- Udm.nm \/§ 0,4

- Tuong tu cho cac TBA khéc

I lvmax

Ta c6 két qua chon aptdmat tdng va aptdméat phan doan do hang Merlin Gerin
ché tao.

Bang 3.17. Két qua chon &ptdmat tong trong cac TDL
Tén Sam, livmax L oai Sé lam: | Uam, | lcitn, Sé
tram | KVA A “llwong| A V | KA |cuc
B1,B3,B4 | 3200 | 6466,32 | M63 9 6300 | 690 | 85 4
B2 1800 | 3637,3 | M40 3 4000 | 690 | 75 4

Péi vai aptdmat nhanh:
bién ap dinh mac:  Ugna > Ugmm = 0,4kV
Dong dién dinh muc:

SttPX

n. \/§ Udm.nm
n- 14 s6 &ptdbmat dua dién vé phan xuang.

lama = Iy =

- Phén xuong luyén gang:
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Sipx = 127,2kVA

Iy =

SttPX

_8209,14

n. \/§ Uam.m
- Tuwong tu cho céac phan xuong khac

24/3.0,4

= 5924,4 (4)

Ta c6 két qua chon aptdmat nhanh do hdng Merlin Gerin ché tao.

Bang 3.18. Két qua chon aptdmat nhanh

A Stt1 Itt1 H Sé Idm1 Udml IN! Sé
TenPX KVA | A Loal Tiwong| A | V | KA | cuc
PX luyén gang | 8209,14 | 5924 4 M63 2 6300 690 | 85| 4
PX 10 mactin | 3507,84 | 5063,6 | M63 | 1 |6300| 690 | 85 | 4
P s chia 130534 | 440.7 | nse3on| 1 | 630 | 690 | 10 | 4
PX cAnnong | 6433,16 | 4642,73| M50 | 2 | 5000 690 | 85 | 4
PX can nguoi | 3862,42 | 55749 | M63 | 1 |6300| 690 | 85 | 4
PX ton 1293,05 | 1866,28| M20 | 1 | 2000 690 | 55 | 4
PXmaycan 1720211 24829 | o5 | 1 19500 690 | 55 | 4
phoi tam
Ban quan Iy va | 325,26 | 469,47 1
phong thi NS630 630 | 690 | 10 | 4
nghiém
Trambom | 274429 | 3961,04| M40 | 1 |4000] 690 | 75| 4

d. Lwa chon thanh gop

Cac thanh gop duoc lya chon theo diéu kién dong qua tai MBA

khc-Icp = ch -

_ kge-Sams _ 1,4.3200

\/§- Uam

V3.0,4

= 6466,32 (4)

Vay chon thanh din bang dong c6 kich thudc 2 x (100 x 10) mdi pha ghép 2

thanh voi
I, = 3610 (A).

Tinh dong ngan mach dé kiém tra 6n dinh dong va 6n dinh nhiét.

Téng tré quy vé ha 4p MBA:
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_ APy Ufmpa

Un%.Udmpa
B4 = 106 + -

S(%mBA SdeA
_37.04%*  55.047

= 32002 %" T/ 3200
= 0,57 +j0,275mQ

- Dong ngan mach:
I = Ugy _ 400
V3.\/[RZ + X2 3.,/0,57% + 0,2752
- Dong xung kich:
i = 1,8.V2.1y = 1,8.4/2.364,9 = 9289 (kA)
Du dinh dat 3 thanh gdp trén 3 pha cach nhau 20cm, méi thanh duoc dat trén

.103

103

= 364,9 (kA)

2 st khung ta cach nhau 1m:

100
Fie = 1,76.107%.~-.928,9 = 81,74 (KG)

Y - 81,74.100
20
e.Kiém tra cap di chon

= 408,71 (KG/cm)

Pé don gian & day chi can kiém tra véi tuyén cap co dong ngan mach Ién nhét
1 = 10,73 (KA).
Kiém tra tiét dién cap da chon theo diéu kién 6n dinh nhiét:
F > a.Ioo.\/tq_d
trongdo o  hé sé nhiét do, cap 16i ddng o = 6
I, -dong dién ngan mach o6n dinh
ty - thoi gian quy d6i dugc xac dinh nhu tong thoi gian tac dong cua bao vé
chinh dat tai may cat dién gan diém su ¢ vai thoi gian tac dong toan phan

ctia may cit dién, ty = f(B”,t) t- thoi gian ton tai ngan mach, lay t = 0,5s

F > 6.10,73.,/0,5 = 45,52 (mm?)

Vay cap tiét dien 70mm? da chon cho céc tuyén 1a hop Iy.
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CHUONG 4.

TINH TOAN THIET KE MANG HA AP CHO PHAN XUONG
SUA CHUA CO KHI

4.1. SO PO NGUYEN LY HE THONG CAP PIEN XUONG.

Pé cap dién cho céac thiét bi cia phan xudng sira chira co khi trong xudng ta s&
dat mot ti phan phdi dién nhan dién tir TBA vé va cap dién cho 7 ta dong luc dat
rai rac canh tuong phan xuang, mdi ti dong luc cap dién cho mot nhoém phu tai.

Pit tai ta phan phéi cia TBA mot aptomat dau nguon, tir day dan dién vé
xudng bang duong cap ngam.

Ta phan phéi cia xudng dat 1 aptomat tong va 7 aptomat nhanh cap dién
cho 6 ti dong luc va 1 ta chiéu sang.

Tu dong luc dugc cap dién bang dudng cap hinh tia, dau vao dit dao cach
ly- cau chi, cac nhanh ra dit cau chi.

Mdi dong co may cong cu duoc diéu khién bang mot khoi dong tir (KDT)
duoc gan san trén than may dé dong cit va bao vé qua tai. Cac cau chi trong ta
dong luc chit yéu bao vé ngan mach, dong thoi 1am du phong cho bao vé qua tai
cua KbT.
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So dd ta phan phdi:

|
)W A Tong
R

A Nhanh

Hinh 4.1. So d ta phan phéi.
4.2. LUA CHON CAC PHAN TU CUA HE THONG CAP PIEN.
4.2.1. Chon cap tir TBA veé ti phan phéi ciaa xuéng.

Sy _ 30534 _

b= o= sers - 263.91(A)
Véi 1,=463,91 ta chon cap dong (3x240+95) ha ap cach dién PVC do LENS ché
tao 0 I, trong nha 12 538 A
4.2.2. Chon MCCB .

Aptomat 12 thiét bj dong cat ha &p, c6 chirc ning bao vé qua tai va ngan mach.

Tuy nhién so véi cau chi aptomat hon hin cau chi 1a kha ning lam viéc chéc
chan, tin cay, an toan, dong cat ddng thoi 3 pha va kha nang ty dong hda cao nén
tuy gia thanh cao nhung van duoc sur dung rong rai trong ludi dién ha ap cong
nghiép ciing nhu chiéu sang sinh hoat.

Piéu kién dé chon aptomat:

+ Dién ap dinh muac
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Udma = Udmb
+ Dong dién dinh mac
lama = It
+ Chon aptomat téng

Dong I6n nhit qua MCCB tong

_ 305,34
max — 0,383

Ta chon MCCB tong loai NS 639N do Merlin Gerin ché tao ¢6 l4,= 500(A)

Kiém tra cap theo diéu kién phdi hop véi cap

= 263,91(A)

Ikanhit — 1,25.500
1,5 1,5

lp> = 416,6

Vay MCCB di chon phtl hop véi tuyén cap da chon.
+ Chon cép va aptomat cua ta TPP-DL1

N1 V3Ugm 0,38 \/_

Véi 1,=46,41 ta chon cap ddng (4 G 6) ha ap cach dién PVC do LENS ché tao c6
I, trong nha la 53A

= 46,41(A)

Dong I6n nhit qua MCCB tong

_ 30,55
max — 038\/_

Ta chon MCCB tong loai C 60N do Merlin Gerin ché tao ¢6 l4,= 63(A)

Kiém tra cap theo diéu kién phdi hop véi cap

= 46,41(A)

[ > Ikanhit — 1,25.63
=15 1,5

=525

Vay MCCB di chon phil hop véi tuyén cap da chon.
Chon tuong tu dbi véi cac tuyén cép cua cac tu dong luc con lai ta duoc két qua

ghi ¢ bang 4.1.
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Bang 4.1. Bang chon cép tir TPP dén ta dong luc

Tuyén cap l«(A) F cap Iep(A)
TPP-DL1 46,41 4G6 66
TPP-DL2 53,73 4G6 66
TPP-DL3 34,96 4G25 41
TPP-DL4 136,2 4G 25 144
TPP-DL5 103,92 4G 16 113
TPP-DL6 108,08 4G 16 113
TPP-DL7 79,76 4G 10 87
TBA-TPP 263,91 3x150+70 397

Chon tuong tu két hop voi cac diéu kién can kiém tra ta ¢ bang 4.2. lra chon
thong s6 aptomat

Bang 4.2. Bang két qua chon aptomat tu phan phdi

Tuyén | 14(A) | hao/L5(A | Kihigu | Ugn | lam | In | S6 | Igp
cap ) VM) | (A) | (A) | cuc | (A)
TPP-DLI | 46,41 52,5 C60N 440 | 63 | 6 | 4 | 66
TPP-BL2 | 53,73 52,5 C60N [440| 63 | 6 | 4 | 66
TPP-PL3 | 34,96 | 33,33 C60a 440 40| 3 | 4 | 41
TPP-BL4 | 136,2 | 208,33 | NS250N | 690 | 250 | 8 | 4 | 144
TPP-PL5 |103,92| 208,33 | NS250N [690 [250 | 8 | 4 | 113
TPP-PL6 | 108,08 208,33 | NS250N [690 [250 | 8 | 4 | 113
TPP-BL7 | 79,76 | 83,33 C250E |690 /250 8 | 4 | 87
TBA-TPP | 263,91 | 333,33 | NS400N | 690 | 630 | 10 | 4 | 397

4.3. CAC TUPONG LUTC.

Chon ta dong luc ha ap do Simens ché tao c6 kich thudc dai 2,2 m/rong 1m/ sau
0,4m.

Cép dién tir ta phan phdi vé ti dong luc ta chon phwong an cap dién theo hinh
tia.

Trong cac ta dong luc dit MCCB tong dé dong cat va MCCB cho ting thiét bi
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dé dam bao kha ning dong cat va ty dong hoa cao.

Két qua chon MCCB cho céc ti dong luc twong tu nhu chon MCCB cho céc

nhanh cuaa ta phan phéi vi cling chung cac théng sé va duoc ghi & bang sau:

Bang 4.3. Bang chon MCCB tong cho ting ta dong luc

Tadong | 1(A) | hao/L5A [ Kihieu [Ugm | lam | In | S8 [ Igp
luc ) V) | (A) | (A) | cuc | (A)
PL1 | 4641 | 525 C60N |440| 63 | 6 | 4 | 66
PL2 | 5373 | 525 C60N |440| 63 | 6 | 4 | 66
PL3 | 34,96 | 33,33 C60a |440| 40 | 3 | 4 | 41
DL4 | 136,2 | 208,33 | NS250N | 690 | 250 | 8 | 4 | 144
PL5 |103,92| 20833 | NS250N | 690 | 250 | 8 | 4 | 113
PL6 |108,08| 208,33 | NS250N | 690 | 250 | 8 | 4 | 113
PL7 | 79,76 | 8333 C250E | 690|250 | 8 | 4 | 87

Lua chon MCCB va cap dén ting thiét bi :
+ Chon MCCB va cép tir tu dong luc 1 dén may tién ren (2) c6 Py,=4,5,
c0s¢p=0,6.

I — Pam — 9
AmMCCB™ (3050 Ugm  0,6.0,384/3

= 11,39(A)

Chon MCCB loai C60L do Merlin Gerin ché tao san xuat lgmvccs=25(A),
Udm=440(v)’ Icét: 3(kA)

Piéu kién chon cap tir ta dong luc dén may tién ren(2)

1,25.01kqqe _ 1,25.25
1,5 1,5

Icp Z Itt; Icp Z

= 20,83(A)

Tur nhitng diéu kién trén ta chon cap 4G1,5 do Lens ché tao tiét dién 1,5(mm?)
VGi l,= 31 (A). Cép duoc dit trong ong thép cd duong kinh 3/4°° chdn dudi nén
xuong.

Do thiét b trong phan xuang khdng 16n va déu dugc bao vé bang aptéméat
nén & day khong tinh toan ngan mach trong phan xuong dé kiém tra cac thiét bi
lwa chon theo diéu kién 6n dinh dong va 6n dinh nhiét.Cac MCCB, MCB va
duong cap khac duoc chon tuong tu, két qua dugc ghi trong bang dudi day:
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Tén nhom va thiét | Sé Ki Phu tai Day dan MCCB
bi dién lwgng | hiéu

trén

miit — —

bﬁng Pdm L (A) Tlft Icp Déthep Ma hl@U Idm( Ikddtlla

(kW) dién (A) A) 5
(A)
1 2 3 4 S 6 l 8 9 10 11
Nhém 1
May tién ren 2 2 9 2x11,39 | 4G15 | 31 | 3/4” | C60L15 | 15 20,8
May tién ren 2 3 6,4 2x8,1 4G15 | 31 | 3/4” | C60L15 | 15 20,8
May tién ren 1 4 10 25,32 4G25 | 41 | 3/4” | C60a32 | 32 33,3
May khoan van nang 1 7 45 11,39 4G1,5 31 | 3/4” | C60L15 15 20,8
May bao ngang 1 8 5,8 14,68 4G15 | 31 | 3/4” | C60L15 | 15 20,8
May mai tron van 4G15 | 31 | 3/4” | C60L15 | 15 20,8
nang 2 9 5,6 2x7,09
May mai phang 2 10 8 2x10,12 | 4G15 | 31 | 3/4” | C60L15 | 15 20,8
1 2 3 4 ) 6 / 8 9 10 11
Nhém 2

May tién ren 3 1 21 2x17,7 | 4G6 66 | 3/4 | C60L20 | 20 52,5
May doa toa do 1 3 4,5 11,39 4G15 | 31 | 3/4” | C60L15 | 15 20,8
May phay chép hinh 1 11 3 7,59 4G15 | 31 | 3/4” | C60L15 | 15 20,8
May bao ngang 1 12 7 17,72 4G1,5 31 | 3/4” | C60L20 | 20 20,8
May bao giwong ltru 1 13 10 25,32 4G25 | 41 | 3/4” | C60a32 | 32 33,3
May mai sac 1 24 2,8 7,09 4G15 | 31 | 3/4” | C60L15 | 15 20,8
May gilia 1 27 1 2,53 4G15 | 31 | 3/4” | C60L15 | 15 20,8
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1 2 | 3 4 5 | 6 7 | 8 9 10 [ 11

Nhom 3
May tién ren 1 4 10 25,32 4G25 | 41 | 3/4” | C60a32 | 32 33,3
May khoan dirng 2 5 5,6 2x14,18 | 4G15 | 31 | 3/4” | C60L15 | 15 20,8
May khoan dung 1 6 7 17,72 4G15 | 31 |3/4” | C60L20 | 20 20,8
May cua 1 11 2,8 7,09 4G15 | 31 | 3/4” | C60L15 | 15 20,8
May mai hai phia 1 12 2,8 7,09 4G15 | 31 |3/4” | C60L15 | 15 20,8
May khoan ban 6 13 3,9 6x9,8 | 4G15 | 66 | 3/4 | C60L15 | 15 52,5
1 2 3 4 ) 6 / 8 9 10 11

Nhém 4

May tién ren 4 1 40 4x101,2 | 4G 16 | 113 | 3/4” |NC125H | 125 | 104,16
May tién ren 4 2 40 4x101,2 | 4G 16 | 113 | 3/4” |NC125H | 125 | 104,16

May phay chép hinh 1 7 5,62 14,23 4G15 | 31 |3/4” | Ce0L15 | 15 | 20,8
May phay chép hinh 1 10 0,6 1,51 4G15 | 31 |3/4” | Ce0L15 | 15 | 20,8
May khoan dé ban 1 22 0,65 1,64 4G15 | 31 |3/4” | Ce0L15 | 15 | 20,8
May mai sac 1 23 2,8 7,09 4G15 | 31 |3/4” | Ce0L15 | 15 | 20,8
1 2 3 4 ) 6 / 8 9 10 11

Nhém 5
May phay van nang 2 5 14 2x35,45 | 4G25 | 66 | 3/4” | C60a40 | 40 52,5
May phay ngang 1 6 4,5 11,39 4G15 | 31 |3/4” | C60L15 | 15 20,8
May phay chép hinh 1 11 1 7,59 4G1,5 31 |3/4” | C60L15 | 15 20,8
May bao ngang 2 12 14 2x35,45 | 4G2)5 | 41 | 3/4” | C60a40 | 40 52,5
May bao giuong 1 tru 1 13 10 25,32 4G25 | 41 | 3/4” | C60a32 | 32 33,3
May khoan hudng 4G15 | 31 |3/4” | C60L15 | 15 20,8

tam 1 15 4,5 11,39
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May mai tron 1 17 7 17,72 4G15 | 31 | 3/4” | C60L15 | 15 20,8
1 2 3 4 ) 6 { 8 9 10 11
Nhom 6

May doa ngang 1 4 4,5 11,39 4G15 | 31 |3/4” | C60L15 | 15 20,8
May phay dung 2 8 14 2x35,45 | 4G2,5 | 41 | 3/4” | C60a40 | 40 52,5
May phay chép hinh 1 9 1,7 4,3 4G15 | 31 | 3/4” | C60L15 | 15 20,8
May Xoc 2 14 14 2x35,45 | 4G2,5 | 41 | 3/4” | C60a40 | 40 52,5
May khoan ding 1 16 4,5 11,39 4G15 | 31 | 3/4” | C60L15 | 15 20,8
May mai tron van nang | 1 18 2,8 7,09 4G15 | 31 |3/4” | C60L15 | 15 20,8
May mai tron co truc 4G25 | 41 | 3/4” | C60a32 | 32 33,3
dung 1 19 10 25,32

May mai tron c0 truc 4G15 | 31 | 3/4” | C60L15 | 25 20,8
nam 1| 20 2,8 7,09

May éep thuy luc 1 21 4,5 11,39 4G15 | 31 | 3/4” | C60L15 | 25 20,8
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CHUONG 5.

THIET KE HE THONG CHIEU SANG CHO PHAN XUONG
SUA CHUA CO KHL.

Dé dam bao dugc chit lwgng cua san pham, an toan cho nguoi lao dong
hé thong chiéu sang déng mot vai trd quan trong. Vi vay hé théng chiéu sang
phai dé ra dugc c4c yéu cau sau:
+ Khong bi 16a mat
+ Khdng tao ra nhitng khoang téi bai nhiing vat bi che céch
+ Phai c6 do roi dong déu
+ Phai tao duoc anh sang cang gan véi tu nhién cang tét
5.1. Tinh toan nhu cau chiéu sang.
Hé théng chiéu sang ta st dung bong dén soi d6t do Viét nam san xuat.
Phéan xuong sira chita co khi bao gom 2 day nha:
DAy nha thtr nhéat: Chiéu dai = 50m, chiéu rong = 40m , Dién tich = 2000(m?)
DAy nha thtr hai: Chiéu dai = 50m , chiéu rong = 30m , Dién tich = 1500(m?)
Téng dién tich caa phan xuéng S= 3500(m?)
Ngudn dién sir dung U = 220v lay tir ta dong luc chiéu sang DL4
Do roi dén yéu cau: E = 30(Ix)
Heé s6 duy trit: k=1,3
D0 cao cua dén:

H=h-h;-h,=46-05-0,8=3,3

Trong do:

Chiéu cao phan xudéng h=4,6m

Chiéu cao dén dén tran h;= 0,5m

Chiéu cao ban 1am viéc h,= 0,8m

60



Hé sb phan xa cua tuong: 0,=30%
Hé sb phan xa cua tran: 0,=50%
O day ta st dung phuong phap hé sb sir dung dé tinh toan chiéu sang cho

phéan xudng sua chira co khi:
ESZk
Nn.Ksq

F=

Trong do:

F(Lumen): Quang thong ctia mdi dén

E(Lx) : Do roi yéu cau

S(m?) : Dién tich can chiéu sang

K: Heé s6 du trix

n: S6 bong dén

L: Khoang cach giita 2 dén ké nhau(m)

Z: hé s thy thude vao dén va ti sé L/H, thuong ldy Z= 0,8+1,4
Tra bang 5.1 (Tr134 séach thiét ké cip dién) ta tim duoc L/H = 1,8
Vay L = 5,94 (m)

DAy nha thir nhat ta s& bé tri 8 ddy dén chay doc nha va mdi ddy gém 6
bong, khoang cach tir tudong ddy gan nhat 1a 1(m) theo chiéu dai va 2(m) theo
bé rong. Tong sb bong 1a 8x6= 48 (bong).

Day nha thi hai ta s& bd tri 8 day dén chay doc nha va mdi diy gom 4
bong, khoang cach tir tuong dén chiéu dai cua tudong 1a 1(m) va dén chiéu
rong 1a 3(m). Tong sb bong 8x4= 32 (bong).

Xac dinh chi s6 caa phong kich thuéc a.b

_ ab
¢ H.(a+b)
a,.b 50.40
0= 171 — = 6,7
H.(a;+bq) 3,3.(50+40)
_ a2.b2 _ 50.30
Q2 ,

" H.(a,+b,)  3,3.(50+30)
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O day a;, b; 1a chiéu dai va chiéu rong cua day nha thu i.
Tra bang PL VIII.1 ta tim duoc Ksg;= 0,49 va kgg;= 0,48
L4y hé sb du trit k = 1,3 hé s6 tinh toan Z=1,1 ta xac dinh duoc quang thdng

cua cac dén
E.S1.Z.k 30.2000.1,1.1,3
Fp=———= = 3647,9 (lumen)
n.Ksq1 48.0,49
E.S,.Z.k 30.1500.1,1.1,3
, = 2= = 4189,4 (lumen)

Nn.Ksqq 32.0,48
Tra bang 5.5 ta chon bong dén loai sgi d6t 300W c6 quang théng 1a
4224(lumen)
Tong cong suat chiéu sang cua toan phan xudng

Pes= (N + ny) Py = (48 + 32).300 = 24 (kW)

5.2. THIET KE MANG PIEN CHO HE THONG CHIEU SANG CUA
PHAN XUONG SUA CHUA CO KHI.
Pé cung cap cho hé théng chiéu sang cua phan xudng ta dat mot ta

chiéu sang lay dién tir tram bién 4p phan xuong. Tu chiéu sang bao gom 1
aptomat tong va 16 aptomat nhanh mét pha 2 cuc, trong d6 c6 8 aptomat dong
cit cho 8 diy dén mdi ddy 6 bong cua nha thir nhat, va 8 aptomat dong cit
cho 8 diy dén mdi ddy gom 4 bong caa day nha thir hai.
+ O chuong 4 ta di chon duoc aptomat téng cua ta ta chon loai C 250 E va
cap tur ta phan phdi dén tu chiéu sang ta chon loai 4G 10
+ Chon aptomat nhanh va cap dén 8 diy dén cua nha tha nhat

Pgay= N.P4 = 300.6= 1,8(kW)

Udma = Ugen=220(V)

lama=> Lt = Pcsy = 8,18 (A)

Vay ta chon loai aptomat C60L loai 1 pha 2 cuc cd cac théng sé nhu sau:
IdmA=25(A); Udm = 440(V)1 ICéthzo(kA)
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Chon day dan tir ta chiéu sang dén cac dén
khc-lcp = Itt = 8718 (A)
Chon céap 2x1,5 do LENS san xuat c6 1,,=26(A)

+ Kiém tra cap theo diéu kién phdi hop véi thiét bj bao vé khi bang aptomat;

Ikaat — 1,25.0gma _ 1,25.25
lgma > > = = 20,83 (A
MmA="15 = 15 1,5 83 (A)

Vay cap da chon la hop ly.
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CHUONG 6.

TINH TOAN BU CONG SUAT PHAN KHANG DPE NANG
CAO HE SO CONG SUAT CUA NHA MAY

Truyén tai mot lwong cong suat phan khang qua day dan va MBA s&
gay ra ton that dién ap, ton that dién ning 16n va lam giam kha ning truyén tai
trén cac phan tir cia mang dién. Ton that dién ap, ton that dién nang cang ting
khi lwong cong suat phan khang truyén qua day dian va MBA ting. Mt khac
viéc tiéu thu lugng cdng suat phan khang Ion cua ho tiéu thu con 1am giam
kha ning san xuat, truyén tai cong suat tac dung cia hé théng ludi dién qudc
gia. Do d6 dé cd loi vé kinh té k¥ thuat trong ludi dién can nang cao hé sb
cong suat tu nhién hoic dua ngudn bi céng suat phan khang téi gan noi tiéu
thu dé tang hé sb céng suat cosp 1am giam luong cdng suat phan khang nhan
tir hé thong dién. Bo phan quan Iy hé théng ludi dién qudc gia cling dit ra yéu
cau vé hé sb cong suat doi véi ho tiéu thy.

Viéc bu cdng suat phan khang dua lai hiéu qua 1a nang cao dugc hé sb
cosp VA giam duoc ton that cong suat tdc dung trong mang, nang cao kha
nang truyén tai ning luong dién cua mang, nang cao chat luong dién ap, co
loi cho khdng chi riéng ho tiéu thu ma con cho ca hé thng.

Cac bién phap bu cdng suat phan khang bao gom:

- Céc bién phép tu nhién: dua trén viéc st dung hop 1y céc thiét bi sin co.
- Bién phap nhan tao: ding cac thiét bi cd kha ning sinh cong suat phan
khang.

O day xét bién phap bl nhan tao.
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6.1. CAC THIET BI BU TRONG HE THONG CUNG CAP PIEN

6.1.1. Tu tinh di¢n

6.1.1.1. Nhuoc diém:

- Rat khé diéu chinh tron tru trong tu.

- Tu chi phét ra cong suat phan khang ma khong tiéu thu cong suat phan
khang.

- Ty rat nhay cam véi dién ap dat & dau cyc (cong suat phan khang phat ra ty
1& v&i binh phuong dién ap dit ¢ dau cuc)

- bién ap dau cuc tang qua 10% tu bi no.

- Khi xay ra su ¢ 16n tu rt d& hong.

6.1.1.2. Uu diém

- N6 ¢6 phan quay nén van hanh quan ly don gian.

- Gia thanh kVA it phu thudc vao tong chi phi nén d& dang xé I¢é cac dai lugng
bl dat & cac phu tai khac nhau nham lam giam dung luong tu dit o phu tai.

- Ton that cdng suat tac dung trén tu bé (0,03+0,035)kW/KVA.

- Tu 6 thé ghép ndi song song hoac ndi tiép dé dap tng vai moi dung luong
bl & moi cap dién &p tir 0,4+750kV.

6.1.2. May bu dong b

6.1.2.1. Nhuoc diém:

- Gia thanh dit.

- Thuong dung véi may cé dung lugng tir 5000kVA tro 1én.

- Ton hao cdng suét tac dung roi trén may bu dong bo 1a 16n (ddi véi may
5000- 6000kVA thi ton hao tur 0,3-0,35kW/kVA)

- Khéng thé 1am viéc & moi cap dién ap.

- May nay chi dat ¢ phu tai quan trong va cé dung luong bu 16n tir 5000kVA
tro 1én.

6.1.2.2. Uu diém

- CO thé diéu chinh tron tru céng suat phan khang.
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- C6 thé tiéu thu bot cong suat phan khang khi hé théng thira cong suat phan
khang.
- COng suat phan khang phét ra ¢ dau cuc ti 1& bac nhat véi dién ap dat ¢ dau
cuc (nén it nhay cam).
6.1.3. Pong co khong dong bd dwec hod dong bd
- Khéng kinh té vi gi4 thanh dit va ton hao cong suat lon.
- Chi dung trong truong hop bét dic di.
(Ngoai ra ngudi ta con ding may phét dién phét ra cong suat phan khang tuy
nhién khong kinh té).
Qua nhitng phan tich trén ta thay dé dap tng duoc yéu cau bai todn va nang
cao chat lugng dién niang ta chon phuong phép b bang tu tinh dién.
6.2. XAC PINH VA PHAN BO DUNG LUQNG BU
Hé s6 coso t6i thiéu do nha nudc quy dinh 12 0,85 — 0,95 nhu vay ta phai bl
cong suat phan khang cho nha may dé nang cao hé s6 cose
6.2.1. Tinh dung lwong bui tong ciia toan xi nghiép:
Cong thuec tinh:

@bz = Prenm- (g1 — tg@,).a

trong 36 Py.m - phu tai tAc dung tinh toan toan nha may, kW
tgp; - tuong tirng véi cose; = 0,84 trudc khi bu
tgp, - twong ting voi cose, = 0,95 1a gia tri can dat
dugc sau khi bu

cosp, = 0,69 - tgp, = 1,02
cosp, = 0,95 - tgep, = 0,328

Vay ta co
Qps = 16853,58.(1,02 — 0,328) = 11662,67 (kVAr)
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6.2.2. Chen thiét bj bt va vj tri bu:
6.2.2.1. Vi tri dit bu

V& nguyén tic dé cé loi nhat v& mat giam ton that dién &p, ton that dién
nang cho dbi twong dung dién 1a dit phan tan cac bo tu bu cho tirng dong co
dién, tuy nhién néu dit phan tan s& khong co lgi vé vén dau tu, lap dat va
quan ly van hanh. Vi vay viéc dat cac thiét bi bu tap trung hay phan tan 1a tuy
thudc vao cau trdc hé thdng cung cap dién caa ddi tuong, theo kinh nghiém ta
dat cac thiét bi bu ¢ phia ha 4p cia TBAPX tai ti phan phéi va ¢ day ta coi
gia tién don vi (d/kVAr) thiét bi bu ha ap 16n khong dang ké so vai gia tién
don vi ton that dién nang qua MBA.
6.2.2.2. Chon thiét bi bu:

Nhu d phan tich ¢ trén va tir cac dic diém trén ta c6 thé lua chon thiét
bi bl céc tu dién tinh. N6 ¢6 uu diém 1a gia 1 don vi phan khéang 1a khéng doi
nén thuan tién cho viéc chia nho thanh nhém va dit gan cac phu tai. Mit khac
tu dién tinh tiéu thu it cdng suat tac dung tir 0,003 — 0,005kW, van hanh don
gian va it su co.

6.2.2.3. Tinh toan phan phoi dung lweng bu:

Re Re2 Re Re

| w | e

(I (N

Qg1 & Qg2 @ Qg3 & Qgs &4

Hinh 6.1. So d thay thé mang cao ap dé tinh todn céng suat bu taithanh gop
ha 4p TBA.
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Cong thizc phan phéi dung lwong bu cho 1 nhanh hinh tia

_ Ria .. ..
Qpi = Qi —(Qz—sz)-? vii=(1+7)

2

trong @6 Qi - la céng suat bu dat & nhanh thi i, KVAr
Q; - lacong suat phan khang caa nhéanh tht i, KVAr
Qs - la cong suat phan khang toan xi nghiép, kVAr
Qus - & cong suat bu tong cua xi nghiép, KVAr
Ry - dién tré tuong duong toan mang
R; -diéntro nhanh tha i, R; = R + Rg;
Re - dién tro cua duong day thir i

Rg; - dién tré caa MBA thtr i va duoc tinh nhu sau:

_ APy.U%10°?
- nS?.

Bi [mQ]

n: 1a s6 MBA trong tram

Bang 6.1. Thong sé dién tro MBA

Tén tram Spx, KVA Sams: KVA | APy, KW | S6 may | Rgi, Q
B1 8209+j5854,8 5600 |57 2 1,11
B2 3338,52+j2452,48 | 1800 24 2 4,53
B3 6738,5+j4805,06 | 3200 37 2 2,21
B4 6606,71+j4712,4 | 3200 37 2 2,21
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Bang 6.2. Thong sb tinh toan cac dwong cap cao ap

A s F, Ro, .,
Lo cap mm? L, m Q/km R., Q Loai cap
Lo kép TPPTT- Bl 50 | 250 0,494 |61,75 Cap Nhat
Lo kép TPPTT- B2 16 220 1,47 161,7 161 dong
Lo kép TPPTT- B3 25 220 0,92 101,2 cach dién
200 0,92 92 XPLE, vo
Lo kép TPPTT- B4 25 PVC co
dai thép
Bang 6.3. Thong sb tinh toan dién tré cac nhanh
Tén tram | Rg;, Q | Pwong day R, Q Ri = Rgi + R¢j, Q
Bl 1,11 | TPPTT-B1 | 61,75 5,044
B2 453 | TPPTT-B2 | 161,7 12,79
B3 2,21 | TPPTT-B3 | 101,2 6,343
B4 2,21 | TPPTT-B4 | 92 5,94
Ta c6 dién tré tuong duong toan mang cao ap
o 1+1+1+1>‘1
ta = (R1 R, R; R,
1 N 1 N 1 N 1\7!
- (61,75 161,7  101,2 92)

= 23,18
Cong suat phan khang toan mang:
Qz = Ql + QZ + Q3 + Q4_ = 17824,74‘ (kVAT')

Xé&c dinh dung luong b tdi wu tai cac thanh cai cac TBAPX nhu sau:
_ Req
Qpi = Qi = (Qz = Qbs)- -
l

23,18
Qp1 = 5854,5 — (17824,74 — 11662,67). '~ = 53534 (kVAr)

23,18
Qp2 = 2452,48 — (17824,74 — 11662,67).m = 1569,1 (kVAr)
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23,18
Qps = 4805,06 — (17824,74 — 11662,67). 7 = 3393,62 (KVA?)

23,18
Qps = 6606,71 — (17824,74 — 11662,67). >~ = 5054,1 (kVAr)

Tinh hé s6 cong suat cia nha may sau khi bu:
- Tong cdng suat phan khang cua céc thiét bi bu 1a: Q, = 15370,22 (KVAr)
- Lugng cdng suét phan khang can bi trén ludi cao &p sau khi bu:
Q=0Qs—Qp=17824,74 — 15370,22 = 2454,52 (kVAr)
- Hé s6 cong suat cua nha may sau khi bu la:
Q 245452
P,, 16853,58

Két luan: Sau khi b tai thanh g6p ha ap cac TBAPX ctia nha may, hé sé céng

tgp = = 0,14 - cosp = 0,95

suat cose cua nha may da dat yéu cau caa Nha nuéc.

vy

i
AT

g

%
VAT

vy

{ed
B

Tua
aptémat
tong

TPP

Tu
bu

Tu
aptomat
phan
doan

Tu
bu

TPP

Tu
aptomat
tong

Hinh 6.3. So db lap dat thiét bi bl trong tram dit 2 MBA
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KET LUAN

Sau mot thoi gian tim hiéu va nghién ctru, dén nay dé tai “Thiét ké
cung cip dién cho nha may sin xuat ton Phi Thanh” do thiy gido Th.S
Nguyén Qubc Cuong huéng din dd duoc hoan thanh. Trong dé tai ndy em da
lam dugc mot sb cong vi€c sau:

v’ Tinh toan thiét ké cip dién cho nha may

v Lua chon va kiém tra cac thiét bi trong nha may

v’ Tinh toan bu cong suat phan khang cho nha may

Tuy nhién do thoi gian va trinh d6 c6 han nén dé tai chua nghién ctu
dugc nhitng van dé sau day:

v’ Chua tinh toan duoc dong dién ngén mach

v Chua tinh toan thiét ké duoc ndi dat chdng sét cho nha may

Em Xxin chan thanh cam on B6 mon Bién tu dong Cong Nghiép —
Truong Pai Hoc DL Hai Phong d tao moi diéu kién cho em duoc tiép
can véi thuc té, tu hoc, tu 1am, ty tim hiéu dé mai nay c6 kién thic gop
phan xay dung phat trién dat nuéc.

Em xin chan thanh cam on!
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