LOI NOI PAU

Hi¢n nay, nén kinh té nuéc ta di co bude phat trién vuot bac, hoi nhap voi
khu vuc va thé gidi. Trong linh vuc cung cép dién, nhiéu thé hé thiét bi dién mai
duoc sir dung nén hé théng cung cép dién c6 nhiéu thay ddi. Cac nha may xi
nghiép hi¢n dai dugc xay dung.

Khoang 70% dién ning san xuit ra duoc sir dung trong cac xi nghiép cong
nghiép, van dé cung cap dién cho linh vuc cong nghiép co ¥ nghia to 16n ddi véi
nén kinh té qudc dan. Pimg vé mit san xuit va tiéu thy dién ning, cong nghiép
13 linh vuyc tiéu thy nhiéu dién ning nhat. Vi vay, cung cap va st dung hop 1y
dién ning trong linh vuc nay sé& c6 tac dung truc tiép dén viéc khai thac kha ning
clia cac nha may phat dién va st dung hiéu qua luong dién ning san xuat ra.

Céc xi nghiép cong nghiép dién co dic diém chung 1a thiét bi dung dién duoc tap
trung vo1 mat do cao, lam viéc lién tuc trong subt nam va it c¢6 tinh chat mua vuy.
Tuy thé do qua trinh cong nghé cua cac xi nghiép cong nghiép rat khac nhau nén
hé théng cung cép dién ctia ching cling mang nhiéu dic diém riéng biét va nhiéu
hinh nhiéu vé.

Qua thoi gian hoc tap, em dugc giao dé tai tot nghiép: ” Thiét ké cung cap
dién cho nha may ché tao cong cu”’

Trong thoi gian thyc hién dé tai, dugc sy giup d& va huéng dan tan tinh
ctia cac thay co trong khoa DIEN — BIEN TU Truong DPHDL Hai Phong va truc
tiép 1a thay Th.s Nguyén Ptrc Minh em d3 hoan thanh xong dé tai tot nghiép cia
minh.

Em xin tran trong cam on sy giup d& quy bau do!

Hai Phong, Ngay 05 thang 10 nam 2010.
Sinh vién

Tran Trung Kién



CHUONG 1
GIOI THIEU CHUNG VE NHA MAY

1.1. Khai quat vé nha may

Nha méy ché tao cong cu ma em thiét ké cung cép dién 1a nha may co
nhiém vu san xuat chil yéu 13 san xuét cong cu , day la mot trong nhiing phu tai
quan trong , c6 cong sudt tiéu thu dién ning 16n , yéu cau vé dién ning ctia nha
may 1a duoc cung cip dién ning c6 chét luong tdt , tirc 1a dam bao yéu cau vé
tan sb va dién ap , do tin cay cung cép dién cao.

Theo quy trinh trang bi dién va quy trinh san xuat cia nha may thi viéc
ngimg cung cap dién s& anh hudng dén chat luong san pham , giy thiét hai vé
kinh té . Cu thé trong nha may c6 Ban quan 1y , Phong thiét ké , Phan xudng sira
chita co khi va kho vat liéu cho phép mat dién trong thodi gian ngan nén ta xép
vao phu tai loai III . Cac phan xudng con lai déu xép vao phu tai loai I, nhu vay
phu tai loai I chiém khoang 97% , do d6 ta xép nha may vao phu tai loai 1.

Pé quy trinh san xuat ciia nha may dam bao van hanh tét thi phai dam bao
chét luong dién nang va do tin cy cung cap dién cho toan nha may.

1.2. Gi6i thi¢u phu tai di€én cia toan nha may
Nha may cung cap dién trong d¢é tai thiét ké cung cip dién c6 quy mo kha

16m . Nha may c6 10 phan xudng véi cac phu tai dién sau:



Bdng 1.1-Danh sich cac phan xuong va nha lam vi€c trong nha may

S6 trén Tén phan xudng Cong suét Dién tich
mit dat (KW) (m?)
bang

1 Ban quan 1y va Phong thiét ké 80 1538
2 Phéan xudng co khi s6 1 3600 2125
3 Phéan xudng co khi s6 2 3200 3150
4 Phan xudng luyén kim mau 1800 2325
5 Phan xudng luyén kim den 2500 4500
6 Phan xuong stra chita co khi Tinh toan 1100
7 Phan xudng rén 2100 3400
8 Phan xudng nhiét luyén 3500 3806
9 B0 phan nén khi 1700 1875
10 Kho vat liéu 60 3738

Theo thiét ké, nha may s€ dugc cép dién tir mot Tram bién ap trung gian
cach nha may 10km, bang duong day trén khong 16 kép, dung luong ngan mach
phia ha 4p ctia Tram bién 4p trung gian 1a Sy =250 MVA.

Nha may 1am viéc theo ché d6 3 ca,thoi gian st dung cong suét cuc dai
Tmax= 6000 h.Trong nha may c6 Ban quan ly, Phian xudng stra chita co khi va
Kho vat li¢u 1a ho loai 111, cac phan xudng con lai déu thudc ho loai 1.

1.3. Yéu ciu cua dé tai thiét ké



- Pay 1a mot dé tai thiét ké cap dién vi vay nd can phai thoa man nhitng yéu cau
Sau.
+ P06 tin cdy cung cap dién
+Chat luong dién ning
+An toan
+Kinh té
- Nhiém vu ctia ban thiét ké t6t nghiép gdm nhitng ndi dung chinh sau:
Chuong 1 : Gidi thiéu chung vé nha may
Chuong 2 : Xac dinh phu téi tinh toan cua cac phan xudng va toan nha
may
Chuong 3 : Thiét ké hé théng cung cap dién cho toan nha may
Chuong 4 : Thiét ké mang ha ap cho phan xudng sira chita co khi
Chuong 5: Thiét ké chiéu sang cho phan xudng sira chira co khi
Chuong 6 : Tinh bu cong suat phan khang dé ning cao hé sé cong suat

cho nha may



CHUONG 2
XAC PINH PHU TAI TiNH TOAN CAC PHAN XUONG
VA TOAN NHA MAY
2.1. Xac dinh phu tai tinh toan cia phan xwdéng sira chira co’ khi
Pé tinh phu tai tinh toan c6 cac phuong phap sau:
- Xac dinh phu tai tinh toan theo cong suat dat va hé s6 nhu cau.
- Xéc dinh phu tai tinh toan theo Xudt phu tai trén mdt don vi dién tich.
- Xac dinh phu tai tinh todn theo xuét tiéu hao dién nang cho mdt don vi san
pham.
- Xac dinh phu tai theo hé s6 cuc dai Kpma va cong suit trung binh hay con
goi 14 phuong phap sd thiét bi dién c6 hiéu qua.
T6i chon phuong phap 4 dé tinh toan cho Phan xudng stra chita co khi.
No6i dung cia phuong phap nhu sau:
- V61 1 dong co thi:
Pt=Pam

- Véinhém déng co c6 s luong < 3 thi :

Pe=>_ Py,
1

- Vé6inhom dong co c6 sb lugng > 4 thi:
Pi=Kmax-Ksd-Pam
Trong do:
Pam: La cOng suat dinh murc cta thiét bi(kW)
Kog, Kmax: HE s str dung va hé s6 cuc dai
K Cia nhém may duoc tra trong so tay

Kmax: Pugc tinh theo duong cong Kmax=f(Ksg,Nng)



n
_l;P* =
n

golifine

Tinh; N« =

ny: La sd thiét bi co cong Suat > % thiét bi c6 cong suét 1on nhét

trong nhom
n: S6 thiét bi trong nhém
P: Tong cong suat cia cac thiét bi
P,: Tong cong suat ctia cac thiét bi cé cong suét > % cong suat clia
thiét bi 16n nhét trong nhém
Tt n« va P« tra bang ta tim duoc npq
nhq :nhq*.n

Tt npg va Kgg tra bang Ky ta tim duge Kipay

Ta co:
Z P,...Cosp,
Cos@g = =
Z I:)dmi
i=1
D Poi-Ksd,
Ksdpy = 4

Z I:>dmi

i=1
Khi tinh toan phu tai theo phuong phap nay trong mét sé trudng hop cu
thé ta c6 thé sir dung cong thirc gan dung sau:

Khi nhq<4
R = Z Ktl. Py
i=1

Trong do:

Kq: Hé s6 tai. Néu khong biét chinh xac hé s tai ¢ thé liy gan dung nhu sau:



K=0,9 véi cac thiét bi lam viéc & ché d¢ dai han.
K=0,75 véi cac thiét bi 1am viéc & ché do ngén han 1ap lai.
Céan luu v réng: Néu trong nhom co thiét bi dién lam viéc & ché do ngén han 1ap

lai thi phai quy doi vé ché d¢ dai han trude khi tinh todn ny,,
qu =Pdm' kd%

K¢%: hé s6 dong dién phan tram.
Ciing can phai quy doi cong suit vé 3 pha d6i véi cac thiét bi dung dién 1 pha.
Can phai phan phdi déu cac thiét bi d6 1én 3 pha ctia mang.
Thiét bi 1 pha dau vao dién 4p pha:
Pqa=3.Pdm
Thiét bi mt pha dau vao dién &p day:
P.¢=+3 .Pam
Phu tai chiéu sang phan xudéng duoc xac dinh bang cong thirc:
Pes=Po-S
Po: suét chiéu sang trén mot don vi dién tich (W/rnz). Trong thiét ké
so b0 co thé léy theo sb liéu tham khao.
S: dién tich can duoc chiéu sang.
Phu tai dong lyc phan khang dugc x4c dinh theo cong thirc:
Qu=Pi.tgo

Cudi cung, phu tai tinh toan tinh toan phan xudng duoc tinh nhu sau:

I:)ttpx: Kat Z Ptti
1

Qutpx= Kat Zn: Qtti

— 2 2
SttPX_\/ Pttpx + Pcspx _ 7t Qttpx + chpx —

2.1.1. Phan nhom phu tai Phan xwéng sira chira co khi



Yéu cau cua phan nhém phu tai phan xudng:

- Dua vao vi tri lép dit cua cac thiét bi dung dién trén mat phéng phan

xuong.

- Tong cong sudt cac nhom khong dugce 1éch nhau qué nhiéu.

- Di day thuan loi (khéng duoc chdng chéo 1én nhau, di day chi duoc gip

khtc 1 1an va goc lugn phai > 90°).

Tuy nhién thuong rit kho théa mén cung mot lac ca 3 nguyén tic trén, do vay

nguoi thiét ké phai tuy thudc vao diéu kién cu thé cua phu tai dé lya chon

phuong an thoa hiép mot cach t6t nhat cé theé.

Dua vao nguyén tac phan nhoém phu tai dién da néu ¢ trén va can ctr theo vi
tri, cong suat cua cac thi€t bi bo tri trén mat bang phan xudéng co6 thé chia cac

thiét bi trong Phan xuong sira chita co khi thanh 5 nhém. Két qua phan nhom

phu tai dién dugc trinh bay trong bang 2.1

Bdng 2.1- Bang phan nhom phu tai dién

St Tén thiét bi S6 Tugng|Ki hidu I
Mot may| Tong| (A)
Nhom 1

1 May cua kiéu dai 1 1 1 1 | 253
2 |Khoan ban 1 3 0.65 |0.65| 1.65
3 [May mai thd 1 5 28 |28 7.09
4 May khoan ding 1 6 2.8 2.8 | 7.09
5 |May mai ngang 1 7 4.5 45 111.40
6 [May xoc 1 8 28 |28 7.09
7/ [May mai tron van ndng 1 9 2.8 2.8 | 7.09
Tong 7 17.35| 43.93




Pom(kW)

Stt Tén thiét bi S6 luong|Ki hiéu Vot miy [ Tong| ()
Nhom 2
1 [May phay van ning 1 10 4.5 45 1140
2 |May phay van nang 1 11 7.8 7.8 |19.75
3 |May tién ren 1 12 8.1 8.1 |20.51
4 |May tién ren 1 13 10 | 10 |25.32
5 May tién ren 1 14 14 | 14 |35.45
6 [May tién ren 1 15 45 | 45 [11.40
7/ |May tién ren 1 16 10 10 |25.32
8 |May tién ren 1 17 20 | 20 |50.64
9 [Cau tryc 1 19 | 121 |12.1{30.64
Tong 9 91 {230.43
Nhom 3
1 May khoan ding 1 18 | 0.85 |0.85| 2.15
2 Ban 1 21 | 0.85 [0.85| 2.15
3 |May khoan ban 1 2 0.85 [0.85| 2.15
4 [Bé dau co tang nhiét 1 26 25 |25 6.33
5 May cao 1 27 1 1 | 253
6 [May mai tho 1 30 28 |28 7.09
7 [May nén cat lién hop 1 31 1.7 | 1.7 | 430
8 |May mai pha 1 33 28 |28 7.09
9 |Quat 16 rén 1 34 1.5 | 15 3.80
10 May khoan ding 1 36 | 0.85 [0.85| 2.15
Tong 10 15.739.76




Pom(kW)

Stt Tén thiét bi S6 luongKi hiéu Vot miy [ Tong| ()
Nhom 4
1 [Bé ngdm dung dich kiém 1 41 3 3 | 7.60
2 [Bé ngdm nudc nong 1 42 3 3 | 7.60
3 May cudn day 1 46 1.2 | 1.2 | 3.04
4 [May cudn day 1 47 1 1 | 253
5 [Bé ngdm tAm co ting nhiét 1 48 3 3 | 7.60
6 [Tu say 1 49 3 3 | 7.60
7 |May khoan ban 1 50 0.65 [0.65| 1.65
8 |May mai tho 1 52 28 |28 7.09
9 [Ban thir ngiém thiét bi dién| 1 53 7 7 117.73
Tong 9 24.65| 62.42
Nhom 5
1 [Bé khir dau m& 1 55 3 3 | 7.60
2 |Lo dién dé luyén khuon 1 56 5 5 |12.66
3 [Lo dién dé niu chay babit 1 57 10 | 10 |25.32
4 |Lo dién dé ma thiéc 1 58 35 |35 8.86
5 |Quat 10 dtic dong 1 60 1.5 | 15 3.80
6 [May khoan ban 1 62 | 0.65 [0.65| 1.65
7 May ubn cac tim mong 1 64 1.7 | 1.7 ] 430
8 [May mai pha 1 65 28 |28 7.09
9 [May han diém 1 66 13 | 13 |[32.92
10 |Chinh luu selenium 1 69 0.6 0.6 | 1.52
Téng 10 41.75|105.72




2.1.2. Xac dinh phu tdi tinh toan cac nhém phu tai

1. Tinh todn cho nhom 1:

S6 liéu phu tai cia nhom 1 cho trong bang 2.2

Bdng 2.2- Danh sach thiét bi thudc nhom 1

Stt Tén thiét b S6 lwong | Ki hiéu APDM(kW), 'om
Mot may  Tong| (A)
Nhém 1
1 |May cua kiéu dai 1 1 1 1 |253
2 |Khoan ban 1 3 0.65 |0.65|1.65
3 [Méy mai tho 1 5 28 |28 [7.09
4 M4y khoan dung 1 6 28 |28 [7.09
5 |May mai ngang 1 7 4.5 4.5 11.40
6 [May xoc 1 8 28 |28 [7.09
7 |May mai tron van nang 1 9 2.8 2.8 | 7.09
Tong 7 17.35(43.93

Tra bang PL 1.1[TL1] ta tim duogc kgg =0.15, cose =0.6
S6 thiét bi: n=7
Téng cong suit nhom : P=17.35(kW).
S6 thiét bi: ny=5

Téng cong suit cua cac thiét bi: P;=2.8+2.8+4.5+2.8+2.8=15.7(kW).

*

P. =

N _2_07
N V4

P 157
P 17.35




Tra bang PL L.5[TL1] tim n, .= f(n«, Px)
ta dugc n,,. =0.8
Nhg = Ny *N = 0.8*7=6

Tra bang PL L.6[TL1] tim Kinax = f(n,, , Ksg) v6i Nhg= 6, Ksg = 0.15
ta duoc Kmax = 2.64

Phu tai tinh toan nhom 1:

Pu = Knac*Keg® > Py = 2.64%0.15%17.35 = 6.87 (kW)

Qu = Py*tge =6.87*1.33 = 9.14 (kVar)

Sy =+/P° + Q2 =11.43 [vA)
2. Tinh toan cho nhém 2:
S6 liéu phu tai cia nhom 2 cho trong bang 2.3
Trong nhom c6 cau truc 1a thiét bi 1am viéc & ché do ng:fm han 1ap lai ta quy doi
vé ché d¢ dai han.
Ta c6 cong suat quy doi tinh theo cong thic:

P, =P, k%

q

Trong d6 Kq- hé sb dong dién phan tram, 1ay bang 0.25
= Py =12.1*v0.25=6.05 (kW)

Bing 2.3- Danh sach thiét bi thuéc nhom 2

Pom(kW) lom

Stt Tén thiétbi | S6 lwgng | Ki higu—————
Mot may | Tong | (A)
Nhom 2
1 |May phay van nang 1 10 4.5 45 |11.40

2 May phay van nang 1 11 7.8 7.8 |19.75




Pom(kKW)

Stt Tén thiét bi S6 lwong | Ki hiéu Mot méy  Tong| (A)
3 [May tién ren 1 12 8.1 8.1 | 2051
4 [May tién ren 1 13 10 10 | 25.32
5 [May tién ren 1 14 14 14 | 35.45
6 |[May tién ren 1 15 45 45 |11.40
7 |May tién ren 1 16 10 10 | 25.32
8 |[May tién ren 1 17 20 20 | 50.64
9 |Céu truc 1 19 6.05 | 6.05 | 30.64
Tong 9 84.95 [230.43

Tong cong suat nhom : P=84.95(kW).
S thiét bi: n,;=4
Tong cong suét cua cac thiét bi: P;=10+14+10+20= 54(kW).

Tra bang PL 1.5[TL1] tim

P*

ta duoc n,,. =0.81

Nhg = Ny *N=0.81*9=7

N4 945
N 9

P 54

P 84.95
.= f(n«, Px)

Tra bang PL 1.6[TL1] tim Kmnax = f(n,, , Ksa) v6i Nhg= 7, Ksg = 0.15

ta duoc Kmax = 2.48

Phu tai tinh toan nhém 2:

Pu = Knac*Keg* > Py = 2.48%0.15%84.95 = 31.6 (kW)
i=1




Qu = Py*tgp =31.6%1.33 = 42.03 (kVar)

S = \/Ptt2 _|_Qtt2 = 52.58 (kVA).

3.Tinh toan cho nhom 3:

S liéu phu tai ciia nhom 3 cho trong bang 2.4

Bing 2.4- Danh sach thiét bi thudc nhom 3

Stt Tén thiétbi | S6 lwong | Ki higu — Poule) | lom
Mot may | Tong| (A)
Nhom 3
1 [May khoan ding 1 18 085 [0.85]215
2 |Ban 1 21 0.85 |0.85]2.15
3 |May khoan ban 1 2 0.85 |0.85|2.15
4 Bé dau co ting nhiét 1 26 2.5 2.5 |6.33
5 |May cao 1 27 1 1 |253
6 |May mai thd 1 30 2.8 2.8 | 7.09
7 M4y nén cat lién hop 1 31 1.7 1.7 | 4.30
8 |May mai phéa 1 33 2.8 2.8 | 7.09
9 |Quat Io rén 1 34 1.5 1.5 | 3.80
10 [May khoan ding 1 36 085 |0.85|2.15
Tong 10 15.7 |39.76

Tong cong suat nhom : P=15.7(KW).
S6 thiét bi: n;=5
Tong cong suat cua cac thiét bi: P;=2.5+2.8+1.7+2.8+1.5= 11.3 (kW).




T[o S|P

Tra bang PL L.5[TL1] tim n, .= f(n, Px)

ta duoc n,,. =0.82

Nhg= Ny N =0.82*10=8

- > _0s5
10

_ 11.3 _ 0.7
15.7

ta duoc Kma = 2.31
Phu tai tinh todn nhom 3:

Py = Knax*ked* 3 Py = 2.31%0.15%15.7= 9.07(kW)
i=1

Qu = Py*tge =9.07*1.33 = 12.06 (kVar)

Stt — \/F)tt2 -+ Qtt2 =15.09 (kVA).
4. Tinh toan cho nhém 4:

S liéu phu tai cia nhom 4 cho trong bang 2.5

Bing 2.5- Danh séch thiét bi thudc nhom 4

Pom(kKW) ]

IDM

Stt Tén thiét bi S6 lwongKi hiéu Mot may|Téng| (A)
Nhom 4

1 [Béngam dung dich kiém 1 41 3 3 [7.60
2 |Bé ngadm nudc néng 1 42 3 3 |7.60
3 [May cudn day 1 46 1.2 | 1.2 |3.04
4 May cudn day 1 47 1 1 |253
5  [Béngam tdm c6 tang nhiét 1 48 3 3 |7.60
6  [Tusay 1 49 3 3 |7.60
7 May khoan ban 1 50 0.65 |0.65]|1.65




8  |May mai thd 1 52 28 |28 7.09
9  |Ban thtr ngiém thiét bi dién| 1 53 7 7 17.73
Tong 9 24.65(62.42

Téng cong suit nhom : P=24.65(kW).
S6 thiét bi: ny=1

Téng cong suit cua cac thiét bi: P1= 7 (KW).

0 5|7
(o)

P 2465 °°

Tra bang PL L.5[TL1] tim n .= f(n«, P-)

ta duoc n,,. =0.66

Nhg = Ny *N = 0.66*9= 6

Tra bang PL 1.6[TL1] tim Kinax = f(n,, , Ksg) v6i Nhg= 6, Ksg = 0.15
ta duoc Kmax = 2.64

Phu tai tinh toan nhém 4

P = Knan*Ke* 3 Py = 2.64%0.15%25.65 = 10.16(KW)
i=1

Qu = Py*tge =10.16*1.33 = 13.51 (kVar)

Si = \/F)ttz + Qttz =16.9 (kvA).
5.Tinh toan cho nhom 5:
S6 liéu phu tai cia nhom 5 cho trong bang 2.6
Trong nhdém 5 c6 may han diém 1a thiét bj mot pha str dung dién ap day va lam
viéc & ché d6 ngin han lap lai nén can quy doi vé phu tai 3 pha tuong duong, c6

ché do lam viéc dai han:



Trong d6 Kq- hé sé dong dién phan tram, 1ay bang 0.25

qu = \/§*Pdm *Vky%

= P, =v3*13*0.25-11.26 (kW)

Trong nhom con ¢é chinh luu sélénium 1a thiét bi [am viéc & ché dd ngan han lap

lai ta quy doi vé thiét bi lam viéc dai han: Py

=P,

k, %

- P, =0.6*0.25= 0.3 (kw)
Bing 2.6 - Danh sach thiét bi thuéc nhom 5
Stt Tén thiét b S6 lwong|Ki higu— PDM(,kW)K fow
Mot mayTong| (A)
Nhom 5
1 [Bé khir ddu m& 1 55 3 3 | 7.60
2 |Lo dién dé luyén khuén 1 56 5 5 |12.66
3 |LO dién dé ndu chay babit| 1 57 10 10 | 25.32
4 |Lo dién dé ma thiéc 1 58 35 |35 886
5 |Quat 1o duc dong 1 60 1.5 | 1.5 3.80
6 |May khoan ban 1 62 0.65 [0.65| 1.65
7 May ubn cac tAm mong 1 64 1.7 | 1.7 | 4.30
8 |May mai phéa 1 65 28 |28 7.09
9 May han diém 1 66 | 11.26 [11.26|32.92
10 [Chinh luwu selenium 1 69 03 |03] 152
Tong 10 39.71/105.72

Téng cong suat nhom : P=39.71(KW).
S0 thiét bi: n;=2




Téng cong sudt cua cac thiét bi: P;= 10+11.26 = 21.26(kW).

n="_2_0>
N 10
n_P_2126 ..
39.71

Tra bang PL L.5[TL1] tim n, .= f(n«, Px)

ta duoc n,,. =0.54

Nhg = N, *N = 0.54*10=5

Tra bang PL L.6[TL1] tim Kpax = f(n,, , Ksg) v6i Npg= 5, Kgg = 0.15
ta duoc Kmax = 2.87

Phu tai tinh toan nhom 5:

P = Knan*ke* 3 Py = 2.87%0.15%39.71 = 17.1(KW)
i-1

Qu = Py*tge =17.1*%1.33 = 22.74 (kVar)

Stt — \/F)tt2 -+ Qttz = 28.45 (kVA).

Tir két qua tinh toan cho cac nhom, ta lap dugc bang tong hop két qua sau:



Bing 2.7 - Bang thong ké phu tai tinh toan cic nhom trong Phan xudng stra chira

co khi

Stt Pa Ny P Qe St
] n Nhg | Kmax | Ksg | COSOt

nhom | (kw) (kW) | (kVAR) | (kVA)
1 |1735|7 | 5 | 6 | 264 |015| 06 | 6.87 | 9.14 | 1143
2 |8495|9 | 4 | 7 | 248 |015| 0.6 | 316 | 4203 | 5258
3 | 157 10| 5 | 8 | 231 |0.15| 0.6 | 9.07 | 12.06 | 15.09
4 24659 | 1 | 6 | 264 |015| 06 |10.16| 1351 | 16.9
5 |3971(10| 2 | 5 | 287 |015| 0.6 | 17.1 | 22.74 | 2845

Vay ta tinh dugc phu tai tinh toan dong luc ctia Phan xudng stra chira co khi:

pr = kdt

5
i=1

Trong d6 : kg — hé sd dong thoi cta toan phan xuong , 14y ke = 0.8

P = 0.8(6.87 +31.6 +9.07 +10.16 +17.1) = 59.84(KW)

5
Qu = ko D Qy = 0.8 (9.14+ 42.03+12.06 + 1351+ 22.74) = 79.58(kVar)
i=1




2.1.3. Tinh toan phu tii chiéu sang cho Phin xwéng sira chira co khi
Phu tai chiéu sang cua Phan xudng stra chita co khi dugce tinh theo phuong
phép suét chiéu sang trén mot don vi dién tich:
Pes = Po*F
Trong do :
Po - Suét chiéu sang trén 1 don vi dién tich chiéu sang [W/m?]
F - Dién tich duoc chiéu sang [m?]
Trong phan xudng sira chita co khi ta ding dén soi dot dé chiéu sang, tra
bang PL1.2[TL1] ta tim dwoc po = 14 W/m?
Phuy tai chiéu sang phan xudng:
Pes = po*F = 14*1100 = 15400 W = 15.4 (kW)
Qcs =Pes*tgp = 0 (deén soi ddt nén cose =0)
2.1.4. Xac dinh phu tai tinh toan cta toan phan xudéng
* Phu tai tdc dung tinh toan toan phan xudng :

Piipx = PitPes = 59.84+15.4 = 75.24 (kW)

*Phu tai phan khang tinh toan toan phan xuong :
Qupx = Qut+Qes = 79.58+0 = 79.58 (kVar)

*Phu tai tinh toan toan phan ctia phan xudng ké ca chi€u sang :

Sttpx = \/(Z R + Pcs)2 + (ZQtt +ch)2

=4/75.242 + 7958 = 109.52 (kVA).



2.2. Xac dinh phu tai tinh toan cua toan nha may
2.2.1. Phwong phap xac dinh phu tdi tinh toan cia nha may
Duya vao s6 liéu ban dau, toi chon phuong phap xac dinh phu tai tinh toan
ctia nha may bang phwong phép tinh toan theo cong suét dit Py,
Phu tai tinh toan ctia mdi phan xudng duoc tinh toan theo cong thic:
Pi=Kne.Pqg
Qu=Pr.tge
Trong do:
K. Hé s6 nhu cau, tra trong ) tay ki thuat theo s6 liéu théng ké cua
cac xi nghi¢p, phan xudng tuong Gng.
Cos@: hé sb cong suét tinh toan. Ciing tra trong sb tay ki thuat tir d6
rut ra tgo.
Phy tai chiéu sang cua phan xudng duogc tinh twong tu nhu cach tinh tai Phan
xuong sua chira co khi.

Phu tai tinh toan toan phan ctia phan xudng :

Sy :\/Ptt"'P«s:Z"— Qtt+ch;2
Cudi cung phu tai tinh toan toan xi nghiép dugc xac dinh bang cach lay tong hop
toan phu tai cac phan xudng c6 ké dén hé s6 dong thoi.

Pttxndet' Z Pttpxi =Kdt' Z Ptti + I:>csi :
1 1

Qroxn=Kar Z Qupi =K Z Qi +Qqi
1 1

—_ 2 2
SttXN_ V Pttxn + Qttxn

P
COS([)= ttxn

ttxn

Kq: hé s6 dong thoi . Khi sb phan xuong >5 ta co thé 1y K4=0,8 + 0,85



2.2.2. Phu tii tinh toan ciia nha may ché tao may kéo

1. X4c dinh phu tai tinh toan cho Ban quén 1y va phong thiét ké
Cong suat dat: 80 (kW)
Dién tich: 1538 (m?)

Tra bang PL1.3[TL1] vé6i Ban quan Iy va phong thiét ké ta tim dugc:

kn.=0.75 , cosep =0.85
Tra bang PL 1.2[TL1] ta tim duoc suit chiéu sang po= 15 W/m?
Ta dung dén huynh quang dé chiéu sang : Cose = 0.6, tgpes = 1.33
- Cong suat tinh toan dong luc :
Pit = Kne.P¢ = 0.75*%80 = 60 (kW)
Qi = Py.tgop = 60*0.62 = 37.2 (kVar)
- Cong suat tinh toan chiéu sang:
Pes = Po.S = 15*1538 = 23070 (W) = 23.07 (kW)
Qcs = Pes-tgpes =23.07*1.33 = 30.68 (kVar)

- Phuy tai tinh toan toan phan :

Stt=1/ P, +P, 2+ Q,+Q. 2=\ 80+23.07 >+ 87.2+30.68°
= 80.36 (kVA)
2. Xac dinh phy tai tinh todn cho Phan xudng co khisd 1 :
Cong suat dat : 3600 (KW)
Diéntich  :2125(m?)
Tra bang PL1.3[TL1] véi phan xudng co khi ta tim duoc:

ki.=0.3 , cosp=0.6

Tra bang PL 1.2[TL1] ta tim duoc suit chiéu sang po= 14 W/m?

Ta dung den soi ddt dé chiéu sang : Cos@cs=1

- Cong suét tinh toan dong luc :



Pt = Kne.Ps = 0.3*3600 = 1080 (kW)

Qi = Py.tgep = 1080*1.33 = 1436.4 (kVar)

- Cong suat tinh toan chiéu sang:

Pes = Po.S = 14*2125 = 29750 (W) = 29.75 (kW)
Qcs = Pes.tges =0 (kVar)

- Phuy tai tinh toan toan phan :

Stt=1/ P, +P, 2+ Q, +Q 2 = \ #080+29.75 * +1436.42

= 1815.16 (kVA)
3. Xéc dinh phu tai tinh toan cho Phan xuéng co khi s6 2 :
Cong suat dat : 3200 (KW)
Dién tich: 3150(m®)
Tra bang PL1.3[TL1] v&i phan xudng co khi ta tim dugc:

k. = 0.3, cosp = 0.6
Tra bang PL 1.2[TL1] ta tim duoc suit chiéu sang po= 14 W/m?
Ta dung den soi ddt dé chiéu sang : Cosp=1
- Cong suét tinh toan dong luc :
Pyt = Kne.Pq = 0.3*3200 = 960 (kW)
Qi = Pr.tgo = 960*1.33 = 1276.8 (kVar)
- Cong suat tinh toan chiéu sang:
Pes = Po.S = 14*3150 = 44100 (W) = 44.1 (kW)
Qcs = Pes-tgoes =0 (kVar)

- Phuy tai tinh toan toan phan :

Stt =/ P, +P. 2+ Q +Q. 2= + 960+44.17 +127682

= 1624.33 (KVA)

4, Xac dinh phu tai tinh todn cho Phan xuong luyén kim mau :



Cong suat dat : 1800 (KW)
Diéntich  :2325(m?)

Tra bang PL1.3[TL1] v6i phan xuong luyén kim mau ta tim duoc:

ki .=0.6 , cosp=0.85

Tra bang PL 1.2[TL1] ta tim duoc suit chiéu sang po= 15 W/m?
Ta dung dén soi d6t dé chiéu sang : Cosgg=1

- Cong suat tinh toan dong luc :

Pyt = Kne.Pq4 = 0.6*1800 = 1080 (kW)

Qi = Py.tge = 1080*0.62 = 669.3 (kVar)

- Cong suat tinh toan chiéu sang:

Pes=Po.S = 15*%2325 = 34875 (W) = 34.88 (kW)

Qcs = Pes-tgoes =0 (kVar)

- Phuy tai tinh toan toan phan :

Stt= P, +P, 2+ Q,+Q, 2= J 4080+34.88 % +669.3

=1300.35 (kVA)
5. Xac dinh phu tai tinh todn cho Phan xudng luyén kim den :
Cong suat dat : 2500 (KW)
Dién tich: 4500(m?)
Tra bang PL1.3[TL1] vé&i phan xudng luyén kim den ta tim duogc:

ki .=0.6 , cosp=0.9
Tra bang PL 1.2[TL1] ta tim duoc suit chiéu sang po= 15 W/m?
Ta dung den soi ddt dé chiéu sang : Cosp=1
- Cong suét tinh toan dong luc :
Pt = Kne.Pq = 0.6*2500 = 1500 (kW)
Qi = Py.tgo = 1500*0.48 = 720 (kVar)



- Cong suat tinh toan chiéu sang:

Pes=Po.S = 15*4500 = 67500 (W) = 67.5 (kW)
Qcs = Pes.tgpes =0 (kVar)

- Phuy tai tinh toan toan phan :

Stt=1/ P, +P, 2+ Q, +Q 2 = y #500+67.5 > +720°
=1724.95 (kVA)
6. X4ac dinh phu tai tinh toan cho Phan xudng rén :
Cong suat dat : 2100 (KW)
Dién tich: 3400(m?)
Tra bang PL1.3[TL1] vé&i phan xudng ren ta tim duoc:

Kn. = 0.55, cosp = 0.6

Tra bang PL 1.2[TL1] ta tim dugc sudt chiéu sang po= 15 W/m?
Ta dung dén soi dbt dé chiéu sang : Cos@e=1

- Cong suat tinh toan dong luc :

Pyt = Kne.Pg = 0.55*%2100 = 1155 (kW)

Qi = Py.tgep = 1155*1.33 = 1536.15 (kVar)

- Cong suat tinh toan chiéu sang:

Pes=Po.S = 15*3400 = 51000 (W) =51 (kW)

Qs = Pes.tges =0 (kVar)

- Phu tai tinh toan toan phan :

Stt=1/ P, +P. 2+ Q,+Q. 2 = \ #155+517 +1536.15
= 1953 (kVA)
7. Xéc dinh phu tai tinh toan cho Phan xudng nhiét luyén :
Cong suat dit : 3500 (KW)
Diéntich  :3806 (m?)



Tra bang PL1.3[TL1] v6i phan xuong nhiét luyén ta tim dugc:

ki.=0.6 , cosp=0.8

Tra bang PL 1.2[TL1] ta tim duoc suit chiéu sang po= 15 W/m?
Ta dung dén soi dbt dé chiéu sang : Cospe=1

- Cong suat tinh toan dong luc :

Pt = Kne.Ps = 0.6*3500 = 2100 (kW)

Qi = Py.tge = 2100*0.75 = 1575 (kVar)

- Cong suat tinh toan chiéu sang:

Pes=Po.S = 15*3806 = 57090 (W) = 57.09 (kW)

Qs = Pes.tgpes =0 (kVar)

- Phuy tai tinh toan toan phan :

Stt=,/ P, +P_. >+ Q +Q. >= . 8100+57.09 ° +1575°
tt cs - tt cS — —_—

=2670.89 (kVA)
8. Xac dinh phu tai tinh toan cho Bo phan nén khi :
Cong suat dat : 1700 (KW)
Diéntich  :1875(m?
Tra bang PL1.3[TL1] vé&i bd phan nén khi ta tim dugc:

kKi.=0.7 , cosp=0.8
Tra bang PL 1.2[TL1] ta tim duoc suit chiéu sang po= 12 W/m?
Ta dung den soi ddt dé chiéu sang : Cosp=1
- Cong suét tinh toan dong luc :
Pit = Kne.Pg = 0.7*1700 = 1190 (kW)
Qi = Py.tgo = 1190*0.75 = 892.5 (kVar)
- Cong suét tinh toan chiéu sang:

Pes=Po.S = 12*1875 = 22500 (W) = 22.5 (kW)



QCS = Pcs-tg(Pcs :O (kVar)

- Phu tai tinh toan toan phan :

Stt=+ P, +P, 2+ Q, +Q. > = y #190+ 225 % +8925>

= 1505.56 (kVA)
9. X4c dinh phu tai tinh toan cho Kho vat liéu :

Cong suat dit : 60 (kW)
Diéntich  :3738 (md

Tra bang PL1.3[TL1] v6i bo phan nén khi ta tim duogc:

Ki.=0.7 , cosp=0.8

Tra bang PL 1.2[TL1] ta tim duoc suit chiéu sang po= 10 W/m?

Ta dung den soi dot dé chiéu sang : Cospe=1

- Cong suat tinh toan dong luc :
Py = Kne.Pq = 0.7%60 = 42 (kW)
Qi = Py.tge = 42*0.75 = 31.5 (kVar)

- Cong suat tinh toan chiéu sang:

Pes= Po.S = 10%3738 = 37380 (W) = 37.38 (KW)

Qcs = Pes.tgopes =0 (kVar)

- Phuy tai tinh toan toan phan :

Stt=1/ P, +P, 2+ Q,+Q. 2= y 42+37.38 2 +315’

= 85.4 (kVA)

Két qua xac dinh phu tai tinh toan ctia cac phan xudng duoc trinh bay trong bang 2.8 :

Bdng 2.8 - Phu tai tinh toan ctia cac phan xudng

Pd Pcs Ptt Qtt Stt
Tén phan xudng (KW) | (kW) | (kW) (kVar) (KVA)
Ban quan Iy va phong thiét ké | 80 23.07 | 93.07 67.88 80.36




Phén xudng co khi s6 1 3600 |29.75 |1109.75 |1436.4 |1815.16
Phan xudéng co khi sb 2 3200 |44.1 |1004.1 1276.8 | 1624.33
Phén xuong luyén kim mau | 1800 | 34.88 | 1114.88 | 669.3 1300.35
Phan xudng luyén kim den | 2500 | 67.5 | 1567.5 720 1724.95
Phan xudng stra chira co khi 154 |75.24 79.58 109.52
Phén xudng rén 2100 |51 4206 1536.15 | 1953
Phén xuong nhiét luyén 3500 |57.09 |2157.09 |1575 2670.89
B6 phan nén khi 1700 [22.5 [12125 892.5 1505.56
Kho vit liéu 60 37.38 | 79.38 31.5 85.4
Tong 9609.51 |8285.11 |12869.52

Chon hé s6 k4=0,8

- Phy tai tinh toan tac dung toan nha may:

Paam=Ka. > P, =0,8.9609.51=7687.61(KW)

- Phy tai tinh toan phan khang toan nha may:

Qum=Ka- > Q, =0,8.8285.11=6628.09(kVAr)
1

- Phuy tai tinh toan toan phan ctia nha may:

Stnm=1/Py” + Q. > =10150.41 (KVA).

- H¢ s6 cong suat cua nha may:




Pun — 7687.61 _
Sum 1015041

Cospnm=

1

Chu y: Khi ké dén sy phat trién trong twong lai cia nha may, ta c¢6 phu tai trong
tuong lai cia nha may:
Snm(t)= Sunm(1+ae.t)

Lay o =0,06 va thoi gian t=10 (nim)
Taco: Snm(10=10150.41.(1+0,06.10)=16240.66(kVA).
2.2.3. Bi¢u d6 phu tii tinh toan toan nha may

Xac dinh biéu d6 phu tai : [Tr35; TL1]

Chon ty 1& xich m = 5kVA/mm?®, tir d6 tim duoc ban kinh ctia biéu d6 phu ti :

R : Ban kinh biéu d0 phuy tai(mm).

S : Phu tai tinh toan ctia nha may(kVA).

m : Ty 1& xich(kVA/mm®).

7 = 3,14 : hé s6 pi.

Goc cua phu tai chiéu sang nam trong biéu db phu tai duoc xac dinh theo
biéu thirc sau :

3605,
o =
Stt

a,, : Goc cua phu tai chiéu sang.

Ses : Phu tai chiéu sang(kVA).

St : Phu tai tinh toan (kVA).
Két qua tinh toan cta R va o cia biéu d6 phu tai cdc phan xudng duogc ghi lai
trong bang 2.9

Bing 2.9— Két qua xac dinh R va a,s cho cic phan xudng



Tam phu tai

Tén phéan xudng Pcs Py St | X(mm)|Y(mm)| R U,

(kW) (kW) (kVA) (mm)
Ban quan
ly&Phong T.K 23.07 93.07 80.36 2 47 3.33 | 129.3
P/X co khi s 1 29.75 | 1109.75 | 1815.16 15 71 14 10
P/x co khi sb 2 44.1 | 1004.1 | 1624.33| 15 15 13.3 | 20.3
P/X luyén kim mau 1

34.88 | 1114.88 | 1300.35 43 72 2 23.7
P/X luyén kim den

67.5 1567.5 | 1724.95 39 15 13.73 | 25.3
P/x stra chira co khi

154 75.24 109.52 66 78 5 43.9
P/x ren 51 4206 1953 63 15 14.3 18.7
P/X nhiét luyén 57.09 | 2157.09 | 2670.89 86 59 17 13.8
B phan nén khi 22.5 1212.5 | 1505.56 105 46 12.7 9.2
Kho vat liéu 37.38 79.38 85.4 91 18 3.5 212.2




CHUONG 3
THIET KE HE THONG CUNG CAP PIEN CHO TOAN NHA MAY

Viéc Iya chon cac so dd cung cap dién c6 anh hudng rat 16n dén van dé
kinh té k¥ thuat cua hé thong. Mot so dd cung cap dién duoc goi 1a hop 1y phai
thoa min cac yéu cau k¥ thuat sau:

1. Pam bao cac chi tiéu vé mat ki thuat

2. Pam bao céc chi tiéu vé mat kinh té

3. Pam bao d¢ tin cay cung cép dién

4. Thuan ti¢n va linh hoat trong van hanh

5. An toan cho nguoi va thiét bi

6. D& dang phat trién dé dap (mg nhu cau ting trudng cla phu tai
Trinh ty tinh toan va thiét ké mang cao ap cho nha médy bao gom cac budc sau:

1. Vach ra phuong an cung cép dién

2. Lua chon vi tri, s6 luong , dung lugng cta cac tram bién ap va lya chon

chung loai , tiét dién dudng day cho cac phuong an

3. Tinh toan thiét ké k¥ thuat dé lya chon phwong 4n hop ly

4. Thiét ké chi tiét cac phuong an lya chon
Trude khi vach ra cac phuong an cu thé cho viéc cip dién ap hop 1y cho duong
day tai dién tir hé thong vé nha mdy. Biéu thirc kinh nghiém dé lua chon cép dién
ap truyén tai 1a:

U =4.34/1+0.016P (KV)

Trong do6 :

P — Cong suit tinh toan cua nha may [KW]

| - Khoang cach tir tram bién 4p trung gian vé nha may [km]

Taco: U =4.34/10+0.016*7687.61=50.05 (KV)



Tram bién 4p trung gian cé cac muc dién ap 1a 22kV va 6kV . Nhu vay ta chon
cap dién ap cip cho nha may 1a 22kV.
3.1. Cac phwong 4an cap dién
3.1.1. Phuong 4n vé cic tram bién ap phan xuwéng
Nguyén tic lya chon cac tram bién ap:
1. Vi tri dat cac tram bién 4p phai thoa man cac yéu cau: gan tAm phu tai,
thuan tién cho viéc lép dat, van hanh, stra chira may bién ap, an toan va kinh té.
2. Sb luong may bién ap dat trong cac tram bién ap duoc lua chon dya vao
cac yéu cau cung cép dién cua phu tai: diéu kién van chuyén va lép dat, ché do
lam viéc cua phuy tai. Trong moi trudng hop tram bién 4p chi dit mot may bién
ap s¢€ 1a kinh té va thuan loi cho viéc van hanh song do§ tin cay cung cép dién
khong cao. Cac tram bién ap cung cép dién cho ho tiéu thu loai I va II nén dung
hai may bién ap con ho loai III thi chi cAn mdt may bién ap.
3. Dung lugng cac may bién ap duogc lya chon theo diéu kién:
NKpeSgms = Sy
Va kiém tra diéu kién su c6 mot may bién ap:
(N =Dk Ky Samg = Spe
Trong do:
n - s6 may bién 4p c6 trong mot tram
Kne - hé s6 diéu chinh theo nhiét d6 méi truong ( ta 14y kie = 1)
Kqt - hé s6 qua tai sy cd, 1y Ky =1.4 néu théa man diéu kién
may bién 4p van hanh khong qua 5 ngay dém va va thoi
gian qua tai 1 ngay dém khong qué 6h.
Sttsc — cONG suat tinh toan sur 6. Khi sur cd mot may bién ap ta
c6 thé loai bé mot s6 phu tai khong quan trong dé giam

nhe dung lugng cta cac may bién ap, nho vay co thé



nhe dugc von dau tu va ton that ciia tram trong trang thai
lam viéc binh thuong. Gia thiét trong cac ho loai I ¢6
30% la phu tai loai III nén Sys. = 0.7*Sy; .
Pdng thoi cling nén giam ching loai cac may bién 4p dung trong nha may

dé thuan loi cho viéc mua sam, 1ap dat, van hanh, stra chira.

|. Phuong an I: Dt 7 tram bién ap phan xudng
- Tram B1: Cép dién cho Ban quan 1y-Phong thiét ké va Phan xudng co khi
50 2
- Tram B2: Cap dién cho Phan xudng co khi s6 1
- Tram B3: Cap dién cho Phan xudng luyén kim mau va Phan xudng sta
chita co khi
- Tram B4: Cap dién cho Phan xudéng Nhiét luyén
- Tram B5: Cép dién cho B phan nén khi va Kho vét li¢u
- Tram B6:C§p dién cho Phan xudng rén
- Tram B7: Cép dién cho Phan xuong luyén kim den
1. Tram bién 4p B1:
Cap dién cho Ban quan ly-Phong thiét ké va Phan xudng co khi s6 2.Tram duoc
dat hai may bién 4p lam viéc song song
N*K.. *Syms = Sy
Ta co: Sy = 80.36+1624.33 = 1704.69 (kVA)

s, > w —852.35(kVA)

dmB =

Ta chon MBA tiéu chuan Sg,, = 1000 (kVA)
Kiém tra lai dung luong may theo diéu kién qua tai su cd: Khi gap su cd mot

may bién ap ta co thé cat dién mot so phu tai khong quan trong trong Phan



xuong co khi s6 2 va toan bo dién cua Ban quan 1y-Phong thiét ké ( vi day 1a ho
ti€u thu loai II1)
(N—DKySeme =S

ttsc

=S, > % _81217(KVA)

Vay tram B1 dat 2 MBA ¢6 Sy, = 1000 kVA 1a hop 1y.
2. Tram bién ap B2:
Cép dién cho Phan xudng co khi s6 1. Tram dat hai may bién ap lam viéc song
song.
Ta co: S = 1815.16 (kVA)
1815.16

~907.58 (KVA)

= Symp =

Ta chon may bién ap tiéu chuan : Sg, = 1000 (KVA)
Kiém tra may theo diéu kién qua tai sy cd:
(N—1)k S =S

ttsc

= Sy > % =907.58(kVA)

Vay tram bién ap B2 dit 2 MBA ¢ Sgm = 1000 kVA 13 hop 1y.

3. Tram bién ap B3:

Cap dién cho Phan xuong luyén kim mau va Phan xudng sira chita co khi. Tram
dat hai may bién 4p lam viéc song song.

Ta c0: Si =1300.35+109.52 = 1409.87 (kVA)

140987 _ 70494 (kVA)

Sde 2

Ta chon may bién ap tiéu chuan : Sg, = 1000 (kKVA)
Kiém tra may theo diéu kién qua tai su cd:

(N—DkySqp =S

ttsc



*
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Vay tram bién ap B3 dit 2 MBA ¢ Sgm = 1000 kVA 1a hop 1y.

4. Tram bién 4p B4:

Cép dién cho Phan xudng nhiét luyén. Tram dat hai may bién ap lam vi¢c song
song.

Ta co: Sy =2670.89 (kVA)

267089 _ 133545 (kVA)

Sde =

Ta chon may bién ap tiéu chuan : Sg, = 1600 (kKVA)
Kiém tra may theo diéu kién qua tai sy cd:
(N—1)k S = S

ttsc

*
=S5 > 077267089 _ 133545(kVA)

14
Vay tram bién ap B4 dit 2 MBA ¢6 Sgn = 1600 kVA 13 hop 1y.
5. Tram bién 4p B5:
Cép dién cho Bo phan nén khi va Kho vat liéu. Tram dat hai may bién 4p lam
vi€c song song.
Ta co: Sy = 1505.56+85.4 = 1590.96 (kVA)

= Syp > 15920'96 =795.48 (KVA)

Ta chon may bién ap tiéu chuan : Sg, = 1000 (kVA)
Kiém tra may theo diéu kién qua tai sy co:
(N—DKySgn =S

ttsc

=S5 > W =752.78(kVA)

Vay tram bién ap B5 dat 2 MBA c¢6 Sq, = 1000 kVA 1a hop 1y.
6. Tram bién ap B6:



Cép dién cho Phan xuéng rén. Tram dat hai may bién ap lam viéc song song.
Ta co: Sy = 1953 (kVA)

= Sy = &253 =9765 (kVA)

Ta chon may bién ap tiéu chuan : Sg, = 1000 (KVA)
Kiém tra may theo diéu kién qua tai su cb:

(N—DkySqp =S

dm = “ttsc

*
= Sy > 0'71—2953 =9765(kVA)

Vay tram bién ap B6 dat 2 MBA ¢6 S4, = 1000 kVA 14 hop 1y.

7. Tram bién ap B7:

Cép dién cho Phan xudng luyén kim den. Tram dit hai may bién ap lam viéc
song song.

Ta co: S = 1724.95 (kVA)

172495 _ 6748 (KVA)

= Sy =

Ta chon may bién ap tiéu chuan : Sg, = 1000 (KVA)
Kiém tra may theo diéu kién qua tai sy cd:
(N—DKySgp =S

ttsc

*
> Sy > L2490 565 45(KVA)

14
Vay tram bién ap B7 dit 2 MBA ¢ Sgn = 1000 kVA 13 hop 1y.
II. Phuong an II: Pat 6 tram bién ap phan xudng.
- Tram B1: Cép dién cho Ban quan 1y-Phong thiét ké va Phan xudng co khi
56 2
- Tram B2: Cép dién cho Phan xudng co khi s6 1 va Phan xudng luyén kim

mau



- Tram B3: Cép dién cho Phan xudng stra chita co khi va Phan xudng nhiét
luyén

- Tram B4: Cép dién cho B phan nén khi va Kho vat li¢u

- Tram B5: Cép dién cho Phan xudng rén

- Tram B6: Cap dién cho Phan xudng luyén kim den
1. Tram bién 4p B1:
CAp dién cho Ban quan 1y-Phong thiét ké va Phan xudng co khi sé 2.Tram duoc
dit hai may bién 4p lam viéc song song

N*Ky. *Syng = Sy

Ta co: Sy = 80.36+1624.33 = 1704.69 (kVA)

=5, > w _852.35(kVA)

Ta chon MBA tiéu chuan Sg,, = 1000 (kVA)

Kiém tra lai dung luong may theo diéu kién qua tai su cb: Khi gap su cd mot

may bién 4p ta co thé cat dién mot s6 phu tai khong quan trong trong Phan

xudng co khi s6 2 va toan bo dién ciia Ban quan 1y-Phong thiét ké ( vi day 1a ho

ti€u thu loai I11)
(N—=DKgSymg = Syise

*
= S,p > 077162433 _g1517 (kVA)

14
Vay tram B1 dat 2 MBA c6 S, = 1000 kVA 1a hop ly.
2. Tram bién ap B2:
Cép dién cho Phan xudong co khi s6 1va Phan xuong luyén kim mau. Tram dat
hai may bién 4p lam viéc song song.
Ta co: S¢ = 1815.16+1300.35=3115.51 (kVA)

= Sy > 31125'51 =1557.76 (KVA)




Ta chon may bién ap tiéu chuan : Sg, = 1600 (KVA)

Kiém tra may theo di€u ki¢n qua tai su cO:

(n _1)kqtsdm 2 Sttsc
*
= Sy > %215'51 =1557.76 (KVA)

Vay tram bién ap B2 dit 2 MBA ¢ Sgm = 1600 kVA 13 hop 1y.
3. Tram bién ap B3:
Cép dién cho Phan xudng nhiét luy¢n va Phan xudng stra chira co khi. Tram dat
hai may bién 4p lam viéc song song.
Ta co: Si = 2670.89+109.52 = 2780.41 (kVA)
278041

=139021 (KVA)

=Sy =

Ta chon may bién ap tiéu chuan : S, = 1600 (kKVA)
Kiém tra may theo diéu kién qua tai sy cd:
(N—1)k S =S

ttsc

= Syp > % =1335.45(kVA)

Vay tram bién ap B3 dit 2 MBA ¢ Sgm = 1600 kVA 13 hop 1y.

4. Tram bién ap B4:

Cép dién cho Bo phan nén khi va Kho vét li¢u. Tram dat hai may bién ap lam
vi€c song song.

Ta c0: Si = 1505.56+85.4 = 1590.96 (kVA)

159096 _ 79548 (KVA)

Sde 2

Ta chon may bién ap tiéu chuan : Sg, = 1000 (KVA)
Kiém tra may theo diéu kién qua tai su cd:

(N—DkySqp =S

ttsc



*
= Sy > W =752.78(kVA)

Vay tram bién ap B4 dit 2 MBA ¢ Sgm = 1000 kVA 13 hop 1y.

5. Tram bién ap B5:

Cép dién cho Phan xuéng rén. Tram dat hai may bién ap lam viéc song song.
Ta co: Sy = 1953 (kVA)

= S,p > &253 =976.5 (KVA)

Ta chon may bién ap tiéu chuan : S, = 1000 (kKVA)
Kiém tra may theo diéu kién qua tai su co:

(N—1k,Sen 2 S

dm = “ttsc

=S, > 0'71 2953 =976.5(kVA)

Vay tram bién ap B5 dit 2 MBA ¢ Sgm = 1000 kVA 14 hop 1y.
6. Tram bién ap B6:
Cap dién cho Phan xudng luyén kim den. Tram dit hai may bién ap lam viéc
song song.
Ta co: S = 1724.95 (kVA)
1724.95

=862.48 (KVA)

= Sy =

Ta chon may bién ap tiéu chuan : Sg, = 1000 (KVA)
Kiém tra may theo diéu kién qua tai su co:

(N—DKySgp =S

ttsc

S, > % _86248(KVA)

Vay tram bién ap B6 dat 2 MBA c¢6 Sy, = 1000 kVA 1a hop 1y.



3.1.2. Xac dinh vi tri dit cac tram bién 4p phan xwéng

Dé lya chon vi tri dat cac tram bién ap phan xudng can xac dinh tam phu
tai ctia cac phan xudng hoic nhém phan xudng dugc cap dién tir cac tram bién
ap do.

Dé xac dinh tAm phu tai dién ta ding cong thirc:

Zn:sixi ZSiYi Zn:sizi
i=1 ; Yo = i=1 ; z, = i

S, Zn:si

n
i=1 i=1 i=1

Trong d6: X, Yo, Zo — Toa do tam phu tai
Xi, Vi, Zi — Toa do phu tai thir 1
Si — Cong suét phu tai thu i
Trong thuc t& nguoi ta it quan tAm dén toa d6 znén ta cho z=0

Ta c6 bang vi tri ddt cac tram bién ap nhu sau :

Bing 3.1 — Két qua xac dinh vi tri dit cac tram bién 4p phan xudng

Vi tri dit tram bién ap
Phuong an Tén tram X(mm) Y (mm)
bién 4p
Bl 14.2 16.9
B2 15 71
Phuong 4n 1 B3 46.4 72.9
B4 86 59
B5 104 44
B6 63 15
B7 39 15
Bl 14.2 16.9
B2 26.9 71.4
Phuong &n 2 B3 84.4 60.5
B4 104 44
B5 63 15
B6 39 15




3.1.3. Phuong 4n cung cap dién cho cac tram bién ap phan xwéng
1. Phuong phap xtr dung tram bién 4p trung gian:

Nguodn 22kV tir hé théng vé qua tram bién ap trung gian dugc ha ap xubng
6kV dé cung cip cho cac tram bién ap phan xudng. Nho vy s& giam dugce von
dau tu cho mang dién cao 4p trong nha may va trong cac tram bién ap phan
xuong, van hanh thuan loi hon va d§ cung cép dién cting duoc cai thi¢n. Song
khi ta phai dau tu dé xdy dung tram bién 4p trung gian s& dan toi gia ting ton
that trong mang cao ap. Néu st dung phuwong an ndy, vi nha may 1a ho tiéu thu
loai I nén tai tram bién &p trung gian ta phai dat hai may bién ap véi dung luong
duoc chon nhu sau:

MK, Syrs = Sy = 1015041 (KVA)

ttnm

1015041
> YT

dm —

- =5075.21 (KVA)

Ta chon may tiéu chuan Sg, =6300 (kVA)

Kiém tra dung luong ctia may khi xdy ra qua tai sy c6: Khi xay ra su ¢b & mot
may bién 4p ta c6 thé ngimg cung cap dién cho tit ca cac phu tai 1a ho loai III
trong nha may. Do d6 ta d& dang thiy dugc may bién ap dugc chon thoa min
diéu kién khi xay ra sy cd.

Vay tai tram bién 4p trung gian s& dat hai may bién ap Sqn=6300 KVA — 22/6 kV
2. Phuong an str dung tram phan phdi trung tam:

Pién ning tir hé thong cung cap cho cic tram bién ap phan xudng thong
qua tram phan phdi trung tim. Nho vay viéc quan 1y, van hanh mang dién ap cao
ap cua nha may thuan loi hon, vn dau tu giam, do tin cdy cung cap dién gia ting
song von dau tu cho mang ciing 16n.

3. Xéc dinh vi tri dt tram bién 4p trung gian va tram phan phdi trung tim:

Ta xé&c dinh tdm phu tai di¢n cia nha may theo cong thurc:



_Zsixi. _Zsiyi
TS Y

Trong d6: S; — Cong suét ctia phan xuong thir i

Xo

Xi, Yi— Toa dg tdm phu tai cia phan xuong thir i
Thay s6 ta co:
Xo=544;Y,=425
D6 1a vi tri tot nhat dé dit tram bién 4p trung gian va tram phéan phdi trung tam.
4. Lya chon phuong an ndi ddy cho mang cao ap nha may:

Nha may thudc ho tiéu thu loai I nén dudng diy tir tram trung gian vé
trung tAm cung cap ctia nha may sé dung day trén khong 16 kép.

Trong cung cap dién Nha may thudong dung 2 loai so d6 1a so d6 hinh tia va
so d6 phan nhanh. Ngoai ra nguoi ta can két hop 2 loai so d6 d6 thanh so do hdn
hop.Nhung so d6 hinh tia, phan nhanh hay hon hop; mdi loai so d6 déu ¢ nhiing
wu nhuge diém riéng ctia né va pham vi st dung thuan loi véi timg nha may

So dd hinh tia:




Hinh 3.1- So ¢6 mang dién hinh tia.

Trong so d6 hinh tia, mdi bién 4p duoc cung cip dién bang mot duong day
chinh ndi tir tram bién 4p trung gian. Ngoai ra, dé tang tinh lién tuc cung cip
dién cho n6 do d6 ngudi ta str dung phuong phap 2 ngudn va phuong phap dau
chéo nén duoc dung cho hd phu tai loai 1 va loai 2.

o Uu diém:

= Pon gian, dé thi cong va van hanh an toan.

= PJ tin cdy cung cép dién cao, dé tu dong hoa.
o Nhuoc diém:

= Vén dau tu 16n, ting chi phi kim loai mau.

Can ctr vao cac yéu cau da néu ra va tinh chat lam viéc, yéu cau cong nghé
ctia nha may, t6i chon so d6 cung cip dién mang cao ap nha may la so d6 hinh
tia, 10 kép. Pé dam bao tinh my quan va an toan cho nha may cac duong day cao
ap déu duogc dit trong hao cap xay doc theo cac tuyén giao thong ndi bo.

3.2. Tinh toan thiét ké va lra chon phwong an hop ly

Pé so sanh va lua chon phuong an hop 1y ta sir dung ham chi phi tinh toan

Z = (ay, +a)K + 31%mRTC -> min.
Trong do: a,, — hé sb van hanh, ta léy ayp=0.1
ar — hé sb tiéu chuan, ta 1éy ar = 0.2

K — v6n dau tu cho tram bién ap va dudng day



| max — dOng dién 16n nhat chay qua thiét b

R — dién trg cta thiét bi

7 - thoi gian ton that cong suét 16n nhat

C — gia tién 1kWh, ta 1ay C = 3000d/kWh
3.2.1. Phuwong an 1

B4

2

A

9
BS

eeKkv

Bl

10

Hinh 3.2 — So d6 phuong an 1

Phuong 4n nay dung tram bién ap trung gian lay dién tir hé thong vé, ha xubng
6kV sau d6 cap cho 7 tram bién ap phan xuong. Céc tram bién 4p phan xudng ha
ap tir 6kV xudng 0.4kV dé cung cap cho cac phan xudng.
1. Chon may bién ap phan xudng va xac dinh ton that dién nang AA trong cac
tram bién ap.

Trén co s da chon duoc cong suit cic may bién ap & trén ta c6 bang két
qua chon may bién ap cho cac tram bién ap do nha may ché tao thiét bi dién

Pong Anh san xuit



Bdng 3.2 - Két qua lua chon MBA trong cac TBA clia phuong an 1

Tén Sem | Uc/Uy | APy | APy | Un | lo | S6 | Pon | Thanh
TBA | (kVA) | (KV) | (kW) | (kW) | (%) | (%) | may | gia tién
(10° | (10%

TBATG | 6300 | 22/6.3 | 765 | 465 | 75 | 09 | 2 | 476 | 952
B1 1000 | 6.3/04 | 21 | 126 | 55 | 1.4 | 2 |117.6| 2352
B2 1000 | 6.3/04 | 21 | 126 | 55 | 1.4 | 2 [117.6| 2352
B3 1000 | 6.3/04 | 21 | 126 | 55 | 1.4 | 2 [1176| 2352
B4 1600 | 6.3/04 | 28 | 18 | 55 | 1.3 | 2 [190.2| 380.4
B5 1000 | 6.3/04 | 2.1 | 126 | 55 | 1.4 | 2 |117.6| 2352
B6 1000 | 6.3/04 | 21 | 126 | 55 | 1.4 | 2 [117.6| 2352
B7 1000 | 6.3/0.4 | 21 | 126 | 55 | 1.4 | 2 |117.6| 2352

Téng von dau tu cho tram bién ap: Kg = 2743.6(10° d)

Xdc dinh ton thdt dién néing trong cdc tram bién dp

Tén that dién ning AA trong cac tram bién ap dugc tinh theo cong thirc:

1

2
AM=NARE+ AP, (SS_] z (KWh)

Trong do:

dmB

n — s6 may bién ap ghép song song

Sy — cong suat tinh toan ctia tram bién ap

Samp — cOng suat dinh mirc cia may bién ap

t — thoi gian may bién ap van hanh, véi may bién ap van hanh

sudt mot ndm t = 8760 (h)

1 - thoi gian t6n that thoi gian cong suét 16n nhat

Vi Tiax = 6000 h theo cong thirc tinh gan ding:




r=(0.124+T,_, x10*)2 x8760

Ta tim dugc 1t = 4592 (h)

Tinh cho tram bién dp trung gian

2
TauiAA:nA%I+1Aﬂ{jiJ.r
n

dmB

2 6300

2
j * 4592 = 40960444 (KWh)

Cac tram bién 4p khéc ciing dugc tinh toan twong tw,két qua cho dudi bang 3.3

Bing 3.3 —Két qua tinh toan ton that dién nang trong cic TBA ciia phuong 4n 1

Tén TBA [S6 luong | Su(KVA) |Sam(KVA) | APo(KW) | APN(KW) | AA(KWh)
TBATG
2 |10150.41| 6300 7.65 46.5 |409604.44
B1 2 1704.69 | 1000 2.1 12.6 | 126356.5
B2 2 1815.16 | 1000 2.1 12.6 | 133420.4
B3 2 1409.87 | 1000 2.1 12.6 | 109140
B4 2 2670.89 | 1600 2.8 18 167530
B5 2 1590.96 | 1000 2.1 12.6 | 95068.15
B6 2 1953 1000 2.1 12.6 [143994.25
B7 2 1724.95 | 1000 2.1 126 | 128144
Tén that dién ning trong cac TBA: AAg = 1313257.74 KWh

2. Chon day dan va xac dinh ton that cong suét, ton that dién ning trong mang
dién.
a. Chon cap cao ap tir tram bién 4p trung gian vé tram bién ap phan xudng

Cap cao ap duogc chon dua theo chi tiéu mat do kinh té cua dong dién jy .

D061 vo1 nha may ché tao may kéo 1am viéc 3 ca, thoi gian st dung cong suat 1on



nhat 1a Tax = 6000 (h), ta dung cap 15i dong, tra bang 5 [Trang 294 — TL2] ta
tim duogc ji = 2.7 (A/mm?)

Tiét dién kinh té ctia cap : F, = Iﬂ

kt

Cap tir tram bién 4p trung gian vé cac tram bién ap phan xuong déu 1a cac 10 kép
nén:

| — Sttpx

max 2\/§U i

Dua vao tr1 s6 Fy, da tinh,tra bang dé€ Iua chon tiét dién ti€éu chuan gan nhat.

Kiém tra tiét dién cap di chon theo diéu kién phat nong:
Kl =1
Trong do: Iy — dong dién xay ra khi su ¢ dat mot day cap, Isc = 2%l nax
kne = ki*k;
K, — hé s6 hiéu chinh theo nhiét d, ta lay k; = 1
K, — hé s hiéu chinh sb day cap cung dit trong mot hao
cap, trong mang ha ap cac hao déu dugc dit hai cap va khoang cach giira
cac day la 300 mm. Theo PL 4.22[TL2] ta tim dugc k, = 0.93
Vi chiéu dai cap tir tram bién ap trung gian dén tram bién ap phan xudng ngan
nén ton that dién ap nho, c6 thé bé qua khong can kiém tra theo diéu kién ton
that dién ap.

+ Chon cap tir tram bién 4p trung gian dén B1:

S 1704.69
Lo = — = =82.02 (A
243U,  2/3*6 )
Tiét dién kinh té cua cap la:
| :
F, = 0 8202 4538 (mm?)
Jue 2.7

Tra bang PL 4.31[TL2], lya chon tiét dién tiéu chudn cap gin nhét



F = 35 mm?*, cap dong 3 18i 6kV cach dién XLPE, dai thép, vo PVC do hing
FURUKAWA (Nhat) ché tao ¢6 I, = 170 (A)
Kiém tra cap da chon theo diéu kién phét nong:

0.93*1g, = 0.93*170 = 158.1 < lgc = 2% max = 2*84.66 = 169.31 (A)

Cap da chon khong thoa min diéu kién phat nong nén ta phai ting tiét dién cia
day cap. Cubi cung chon cap c6 tiét dién F = 50 mm® véi I, =200 (A)
Kiém tra lai theo diéu kién phat nong:

0.93*I, = 0.93*%200 = 186 >1,. = 169.31 (A)
Vay ta chon cap XLPE cua FURUKAWA, c6 tiét dién F = 50 mm® -> 2XLPE
(3*50)
+ Chon cap tir tram bién &p trung gian dén B2:

| __Sw _1815.16
23U, 2J3%6

Tiét dién kinh té cta cap la:

=87.33 (A)

I[‘“’X _ 8733 _ 32.34 (mm?)
Jue 7

Fo =

Tra bang PL 4.31[TL2], lya chon tiét dién tiéu chuan cap gan nhat
F = 35 mm?®, cap dong 3 156i 6kV cach dién XLPE, dai thép, vo PVC do hing
FURUKAWA (Nhat) ché tao ¢6 I, = 170 (A)
Kiém tra cap da chon theo diéu kién phat nong:
0.93*1g, = 0.93*170 = 158.1 < 2%« = 175.86 (A)
Cap di chon khong thoa min diéu kién phat nong nén ta phai ting tiét dién cta
day cap. Cubi cung chon cap co tiét dién F = 50 mm® véi I, =200 (A)
Kiém tra lai theo diéu kién phat nong:

0.93*I, = 0.93*%200 = 186 >1,. = 175.86 (A)



Vay ta chon cap XLPE cia FURUKAWA, c6 tiét dién F = 50 mm® -> 2XLPE
(3*50)
+ Chon cap tir tram bién &p trung gian dén B3:

L Swx _ 1409.87

S 2J3U,, 2V3*6

Tiét dién kinh té cua cap la:

= 67.83 (A)

max

| 67.83

F = =25.12 (mm?
e 2.7 (mm”)

Tra bang PL 4.31[TL2], lya chon tiét dién tiéu chuan cap gan nhat
F = 25 mm? , cap déng 3 161 6kV cach di¢n XLPE, dai thép, vé PVC do hang
FURUKAWA (Nht) ché tao c6 I, = 140 (A)
Kiém tra cap da chon theo diéu kién phat néng:
0.93*1g, = 0.93%140 = 130.2 A < 2%l = 152.2 (A)
Cap da chon khong thoa man diéu kién phat nong nén ta phai tang tiét dién cia
day cap. Cubi cing chon cap co tiét dién F = 35 mm?® véi I, =170 (A)
Kiém tra lai theo diéu kién phat nong:

0.93*I, = 0.93*170 = 158.1 A >1,c = 152.2 (A)

Vay ta chon cap XLPE cia FURUKAWA, c6 tiét dién F = 35 mm? -> 2XLPE
(3*50)
+ Chon cap tir tram bién ap trung gian dén B4:

I _ Sttpx _ 2670.89

= = =1285 (A)
23U, 2J3*6
Tiét dién kinh té ctia cap 1a:
Fe = o (1285 _ 47 59 (mm?)
i 2.7

Tra bang PL 4.31[TL2], Iya chon tiét dién tiéu chudn cap gan nhat



F =50 mm?*, cap dong 3 18i 6kV cach dién XLPE, dai thép, vo PVC do hing
FURUKAWA (Nhat) ché tao ¢6 I, = 200 (A)
Kiém tra cap da chon theo diéu kién phat nong:

0.93*1¢, = 0.93*200 = 186 A < 2%l e = 260.67 (A)
Cap di chon khong thoa min diéu kién phat néng nén ta phai ting tiét dién cua
day cap. Cubi cing chon cap co tiét dién F = 95 mm® véi I, =290 (A)
Kiém tra lai theo diéu kién phat nong:

0.93*I, = 0.93*%290 = 269.7 A >1,. = 260.67 (A)

Vay ta chon cap XLPE cua FURUKAWA, c6 tiét dién F = 95 mm? -> 2XLPE
(3*50)

+ Chon cap tir tram bién &p trung gian dén B5:

S
| o= 159096 _ 26 55 (A
23U, 2/3*6
Tiét dién kinh té cuia cap 1a:
I :
F, = o _ 1055 _ 9535 (mm?)
Jue 2.7

Tra bang PL 4.31[TL2], Iya chon tiét dién tiéu chudn cap gan nhat
F = 25 mm? , cap déng 3 161 6kV cach di¢n XLPE, dai thép, vé PVC do hang
FURUKAWA (Nht) ché tao c6 I, = 140 (A)
Kiém tra cap da chon theo diéu kién phat nong:
0.93*1g, = 0.93*140 = 130.2 A < 2%l = 157 (A)
Cap da chon khong théa min diéu kién phat nong nén ta phai ting tiét dién cia
day cap. Cudi ciing chon céap co tiét dién F = 35 mm?® véi I, = 170 (A)
Kiém tra lai theo diéu kién phat nong:

0.93*I¢, = 0.93*170 = 158.1 A > I, = 157 (A)



Vay ta chon cap XLPE cia FURUKAWA, c6 tiét dién F = 35 mm® -> 2XLPE
(3*50)
+ Chon cap tir tram bién &p trung gian dén B6:

Sttpx _ 1953

| = = =93.96 (A)
23U, 23*6
Tiét dién kinh té cua cap la:
Fo = I'_“ax _93% =34.8 (mm?)
Jue 2.7

Tra bang PL 4.31[TL2], Iya chon tiét dién tiéu chudn cap gan nhét
F = 35 mm? , cap déng 3 161 6kV cach di¢n XLPE, dai thép, vé PVC do hang
FURUKAWA (Nht) ché tao c6 I, = 170 (A)
Kiém tra cap da chon theo diéu kién phat néng:
0.93*1g, = 0.93*170 = 158.1 A < 2%, = 185.23 (A)
Cap da chon khong théa min diéu kién phat nong nén ta phai ting tiét dién cia
day cap. Cudi ciing chon cép co tiét dién F = 50 mm? véi I, = 200 (A)
Kiém tra lai theo diéu kién phat nong:
0.93*I, = 0.93*200 = 186 A > I, = 185.23 (A)
Vay ta chon cap XLPE cua FURUKAWA, c6 tiét dién F = 50 mm? -> 2XLPE
(3*50)
+ Chon cap tir tram bién ap trung gian dén B7:

S 172495

| = ~ =82.99 (A)
23U, 2/3*6
Tiét dién kinh té ctia cap 1a:
Fo = 'f_“ax _8299 5074 (mm?)
Jue 2.7

Tra bang PL 4.31[TL2], Iya chon tiét dién tiéu chudn cap gan nhat



F = 35 mm?*, cap dong 3 18i 6kV cach dién XLPE, dai thép, vo PVC do hing
FURUKAWA (Nhat) ché tao ¢6 I, = 170 (A)
Kiém tra cap da chon theo diéu kién phat nong:

0.93*1¢, = 0.93%170 = 158.1 A < 2% e = 171 (A)
Cap di chon khong thoa min diéu kién phat nong nén ta phai ting tiét dién cua
day cap. Cubi cing chon cap co tiét dién F = 50 mm® véi I, =200 (A)
Kiém tra lai theo diéu kién phat nong:

0.93*I, = 0.93%200 = 186 A > I = 171 (A)

Vay ta chon cap XLPE cua FURUKAWA, c6 tiét dién F = 50 mm? -> 2XLPE
(3*50)
b. Chon cap ha 4p tir tram bién ap phan xudéng dén cac phan xudng

Vi ta dang so sanh kinh té giita cdc phuong an nén chi xét dén cac doan
cap khac nhau gita cic phuong an. Vi phuong an 1, ta chi tinh dén doan cap tir
B3 dén Phan xuong luyén kim mau va dén Phan xudng sira chita co khi.
Cap ha ap duoc chon theo diéu kién phat nong cho phép, d6 dai cap khong dang
ké nén coi ton that trén cap bang khong. Ta khong can xét dén diéu kién ton that
dién ap cho phép.
+ Chon cap tir tram B3 dén Phan xudng luyén kim mau:

Vi Phan xuong luyén kim mau 1a hd tiéu thu loai I nén ta dung cap 10 kép
dé cung cap dién

_ Suw 130035
2./3U,, 2x~/3*0.38

=087.84 (A)

max

Ta sir dung mdi pha 3 cap dong 1 16i cach dién PVC do hang LENS ché tao tiét
dién F = 400 (mm?) v&i I, = 825 (A) va 1 day trung tinh cung tiét dién.
Kiém tra lai:

0.85x3x Icp <2x 1., => cap dugc chon thoa man



+ Chon cap tir tram B3 dén Phan xudng stra chita co khi:
Vi Phan xuong sura chita co khi 1a h ti€u thu loai III nén ta dung cap don
dé cung cap dién

I _ St’(px _ 109.52
"™ Jau,, +/3*0.38

Chi c6 1 cap di trong hao nén k, = 1. Diéu kién chon cap la: [

Chon cap déng ha ap 4 161 cach dién PVC do hang LENS ché tao tiét dién
F = (3*50+35) mm’ véi I, = 192 (A)

=166.4 (A)

Két qua chon cép trong phuong an 1 duoc téng két trong bang sau:

Bing 3.4 — Két qua chon cap cao ap va ha ap ciia phuong an 1
Puong cap | F(mm) | L(m)|Ry(¥m°)| R(Q) |Pon gi4, | Thanh tién
(10%/m)| (10%d)
3*35 442 | 0.668 0.109 84 74256

TBATG-B1

TBATG-B2| 3*50 | 456 | 0.494 | 0.113 120 109440
TBATG-B3| 3*35 | 272 | 0.668 | 0.091 84 45696
TBATG-B4| 3*95 | 327 | 0.247 0.04 228 149112
TBATG-B5| 3*35 | 306 | 0.668 | 0.102 84 51408
TBATG-B6| 3*50 | 272 | 0.494 | 0.067 120 65280
TBATG-B7| 3*50 | 286 | 0.494 | 0.071 120 68640
B3->4 [3*400+400| 27.2 | 0.047 [2.13*10"| 680 110976
B3->6 | 3*50+35 | 136 | 0.524 | 0.021 204 27744
Tong von dau tu cho dudng day: Kp = 702548*10°




c. Xac dinh t6n that cong suét tac dung trén duong day:

2
Cong thirc tinh: AP = % R*107° (kW)
dm
rR=1RI (Q)
n
n — sb duong day di song song

Bing 3.5 — Ton that cong suat tac dung trén cac dudng day ciia phuong an 1

Puong cap | F(mm) | L(m) |RO(/m2)| R(Q) | Str(kW) | AP(kW)

TBATG-B1 | 3*35 442 0.668 0.109 | 1704.69 9.37

TBATG-B2 | 3*50 456 0.494 0.113 | 1815.16 | 10.48

TBATG-B3 | 3*35 272 0.668 0.091 | 1409.87 6.32

TBATG-B4 | 3*95 327 0.247 0.04 2670.89 8.15

TBATG-B5 | 3*35 306 0.668 0.102 | 1590.96 7.54

TBATG-B6 | 3*50 272 0.494 0.067 1953 6.9

TBATG-B7 | 3*50 286 0.494 0.071 | 1724.96 6.23

B3->4 3*400 | 27.2 0.047 |2.13*10-4| 1300.35 2.98

B3->6 3*50 136 0.524 0.021 109.52 8

Téng ton that tac dung trén day dan: YAPp = 65.97 kW

d. Xéc dinh t6n that dién ning trén cac duong day :
Tén that dién ning trén cac duong day duoc tinh theo cong thuc :
AAy =D AP,T (kWh)

AA, =65.97*4592= 30293424 (KWh)



e. Chon may cat :

6300
Icnm = IthA =1.3x IdeA :1.3XH =215
Ly = g =1.3% | jygp =1.3x jgoz ~125
X
Ly = lggn =1.3% | ypga =1.3x jgoz =200.15
X
Ta chon 8DJ20 ctia Siemens
Tén | Loai | Cach | lgm | Ugm | lex | lex | SO |Thanh
tram mét dién (A) | (KV) | nss max | luong tién
cat (KA) | (KA) (10°)
TBATG | 8DJ20 | SF6 630 |24 315 |[250 |3 960
63 125 |3 630
Bl 8DJ20 | SF6 630 |6 63 125 |2 420
B2 8DJ20 | SF6 630 |6 63 125 |2 420
B3 8DJ20 | SF6 630 |6 63 125 |2 420
B4 8DJ20 | SF6 630 |6 63 125 |2 420
B5 8DJ20 | SF6 630 |6 63 125 |2 420
B6 8DJ20 | SF6 630 |6 63 125 |2 420
B7 8DJ20 | SF6 630 |6 63 125 |2 420
Tong von dau tu may cat Ky = 4530.10°

3. Chi phi tinh toan ctia phuong an 1 :
Khi tinh todn von dau tu xay dung mang dién, & day chi tinh dén gia thanh
cac loai cap va may bién ap khac nhau gitra cac phuong an (K=K + Kp + Ky¢) ,

nhimng phan giéng nhau di dugc bé qua khong xét t6i.



Chi phi tinh todn Z; cta phuong éan 1 1a :
Vén dau tu

Ki = Kg + Kp =2743.6*10° + 700*10° + 4530*10° =8063.6*10°
Tong ton that dién nang trong cac tram bién 4p va dudng day :

AA; = AAg + AAp = 1313257.74 + 302934.24 = 1616191.98 (kWh)
Chi phi tinh toan la :

Z1 = (auy +a). Ki+AAL.C
= (0.1+0.125)*8063.6*10°+1616191.98 *3000

= 3430 501 975 (d)

3.2.2. Phuong an 2

TBATG ?
| B4

10

2eKv

L
iy

Hinh 3.3 — So d6 phuong 4n 2

5
&
~




Phuong 4n 2 dung tram bién 4p trung gian lay dién tir hé thong vé, ha xubng 6
kV sau d6 cung cdp cho 6 tram bién ap phan xuong. Cac tram bién ap phan

xuong ha ap tir 6 kV xudng 0.4 kV dé cung cap cho cac phan xuong.

1. Chon may bién ap phan xudng va va xac dinh ton that dién ning AA trong
cac tram bién ap

Trén co s di chon duge cong suat may bién ap & trén ta co bang két qua
chon cong suit may bién ap cho cac tram bién 4p phan xuong do nha mdy ché

tao thiét bi dién bong Anh san XUAL.

Bing 3.6 — Két qua lua chon MBA trong cac TBA cua phuong an 2

Tén Sam | Uc/Un | APy | APy | Un | lo | S0 | Pon | Thanh
TBA | (KVA) | (KV) | (kW) | (kW) | (%) | (%) | may | gia tién
(10%@) | (10°d)

TBATG | 6300 | 22/6.3 | 7.65 | 465 | 7.5 | 0.9 2 476 952
Bl 1000 | 6.3/0.4 | 21 | 126 | 55| 14 2 1176 | 235.2
B2 1600 | 6.3/0.4 | 2.8 18 | 55| 1.3 2 190.2 | 380.4
B3 1600 | 6.3/0.4 | 2.8 18 | 55 | 1.3 2 190.2 | 380.4
B4 1000 | 6.3/0.4 | 21 | 126 | 55| 14 2 1176 | 235.2
BS 1000 | 6.3/0.4 | 2.1 | 126 | 55| 14 2 1176 | 235.2

B6 1000 | 6.3/0.4 | 2.1 | 126 | 55| 14 2 1176 | 235.2

Téng vdn dau tu cho tram bién ap: Kg = 2653.6%10° (d)

Xdc dinh ton thdt dién ning trong tram bién dp

Tén that dién ning AA trong tram bién ap dugc tinh theo cong thuc:

2
AA=nAP,t + %.APH (SSA] 7 (KWh)

dmB




Két qua cho dudi bang 3.7 :

Bing 3.7 — Két qua tinh toan ton that dién ning trong cac TBA ctia phuong an 2

Tén TBA [S8 lugng [ Su(kVA) [Sen(KVA) [APo(kW) | APy(KW) | AA(KWH)
TBATG
2 [10150.41| 6300 | 7.65 46.5 409604.44
B1 2 | 1704.69| 1000 2.1 12.6 126356.5
B2 2 [311551| 1600 2.8 18 211754.09
B3 2 [2780.41| 1600 2.8 18 188919.05
B4 2 | 1590.96 | 1000 2.1 126 95068.15
B5 2 1953 | 1000 2.1 126 143994.25
B6 2 [1724.95| 1000 2.1 126 128144

Tbn that dién ning trong cac TBA: AAg = 1307842.54 kWh

2. Chon diy din va xac dinh ton that cong suat, ton that dién ning trong mang
dién
a. Chon cap cao ap tir tram bién 4p trung gian vé tram bién ap phan xuong
Tuong tu nhu phuong an 1,tir tram bién 4p trung gian vé tram bién ap
phan xudng cap cao ap duoc chon theo mat do kinh té dong dién ji. Str dung cap

16i ddng voi Tiax = 6000h ta ¢6 ji = 2.7 (A/mm?)

ax

TV £ o .z I
Tiét dién kinh té cua cap : F, ==
kt

Cap tir tram bién 4p trung gian vé cac tram bién 4p phan xudng déu 13 16 kép nén




| — Sttpx
max 2\/§U "

Chon cap dong 3 16i 6kV cach dién XLPE, dai thép, v6 PVC do hing
FURUKAWA (Nhat) ché tao

Kiém tra cap da chon theo diéu kién phat nong :
khclcp >,
Vi ki, = 0.93
Vi chiéu dai cap tir tram bién ap trung gian dén cac tram bién ap phan xudng
ngan nén ton that dién ap nho, c6 thé bo qua khong can kiém tra theo diéu kién
t6n that dién ap.
Céch tinh tuong ty phuong an 1.
b. Chon cap ha ap tir tram bién 4p phan xudng dén cac phan xudng
Tuong ty nhu phuong an 1 cap ha 4p duoc chon theo diéu kién phat nong cho
phép. Cac duong cap déu rat ngan, ton that dién ap trén day cap khong dang ké
nén co thé khong can kiém tra lai diéu kién AUg,. Cap ha ap déu chon loai cap 1
161 do hang LENS ché tao, & day ta chi quan tam dén nhitng doan khac bié¢t so
v6i phuong an khac.
+ Céap tir B2 vé Phan xuong co khisé 1 :

Swx  1815.16
23U,  2./3*0.38

max

=137893 (A)

Vi dong 16n nén mdi pha ta dung 3 cap dong ha ap mot 15i tiét dién F = 630
(mm?) véi dong cho phép I, = 1088 (A) va mot cap dong ha ap clng tiét dién

lam day trung tinh.



Lay k. = 0.85, kiém tra lai theo diéu kién Ky .l¢ < ls ta thay cap dugc chon
thoa man.
+ Cép tir B2 vé Phan xudng luyén kim mau :

S
Imax _ ttpx _ 1300.35 _ 987.84 (A)
23U, 243*0.38

Vi dong 16n nén mdi pha ta dung 3 cap dong ha 4p mot 15 tiét dién F = 400
(mm?) v6i dong cho phép I, = 825 (A) va mot cap d6ng ha 4p cung tiét dién lam
day trung tinh.

Léy kne = 0.85, kiém tra lai theo diéu kién Ky .l¢ < I ta théy cap dugc chon

thdéa man.

+ Chon cap tir tram B3 dén Phan xudng stra chita co khi:
Vi Phan xuong sua chita co khi 1a hg ti€u thu loai III nén ta dung cap don
dé cung cap dién

L S 109.52
"™ Jau,,  /3*0.38

Chi c6 1 cép di trong hao nén k, = 1. Diéu kién chon cap 1a: 1_ > |

cp = "max

=166.4 (A)

Chon cap dong ha ap 4 16i cach dién PVC do hang LENS ché tao tiét dién
F = (3*50+35) (mm®) v&i I, = 192 (A)

+ Cap tir B3 vé Phan xuong nhiét luyén :

S
| oo 278041 =2112.2(A)

23U,  243*0.38

max

Vi dong 16n nén mdi pha ta dung 3 cap dong ha ap mot 15i tiét dién F = 630
(mm?) véi dong cho phép I, = 1088 (A) va mot cap ddng ha ap cung tiét dién

lam day trung tinh.



Lay k. = 0.85, kiém tra lai theo diéu kién Ky .l¢ < ls ta thay cap dugc chon

thdéa man.

Két qua chon cap duoc ghi trong bang 3.8

Bing 3.8 — Két qua chon cao ap va ha ap cta phuong 4n 2

Puong cap | F(mm) | L(m) |Ro(Vkm)| R(Q) | Pongia | Thanh tién
(10%/m) | (10%d)
TBATG-B1| 3*35 442 | 0.668 | 0.109 84 74256
TBATG-B2| 3*120 [380.8| 0.196 | 0.037 288 219340.8
TBATG-B3| 3*120 |[312.8| 0.196 | 0.031 288 180.172.8
TBATG-B4| 3*35 306 | 0.668 | 0.102 84 51408
TBATG-B5| 3*50 272 | 0.494 | 0.067 120 65280
TBATG-B6| 3*50 286 | 0.494 | 0.071 120 68640
B2->2 [3*630+630| 74.8 | 0.0283 |3.5%10°| 1071 | 480664.8
B2->4 [3*400+400| 108.8 | 0.047 [8.5*10%| 680 443904
B3->6 | 3*50+35 | 136 | 0.524 | 0.026 204 34680
B3->8 [3*630+630| 27.2 | 0.0283 |1.3*10"| 1071 174787.2
Tong von dau tu cho duong day: Ko = 1793133.6 *10° (d)

¢. Xac dinh ton that tic dung trén duong day :

2
B S “ttpx

2
dm

AP R*10°

Cong thtre tinh : (kW)

R:%ROI Q)

n —s6 duong day di song song

Két qua tinh toan ton that cho trong bang sau:




Bing 3.9 — Ton that cong suat tac dung trén cac dudong day ciia phuong an 2

Puong cap | F(mm) [ L(m) | Ro(Vkm) | R(Q) | Su(kVA) | AP(KW)
TBATG-B1
3*35 442 | 0.668 0.109 | 1704.69 9.37
TBATG-B2| 3*120 |380.8| 0.196 0.037 | 311551 | 1045
TBATG-B3| 3*120 |[312.8| 0.196 0.031 | 2780.41 7.38
TBATG-B4| 3*35 306 | 0.668 0.102 | 1590.96 7.54
TBATG-B5| 3*50 272 | 0.494 0.067 1953 6.9
TBATG-B6| 3*50 286 | 0.494 0.071 | 1724.95 6.23
B2->2 [3*630+630| 74.8 | 0.0283 | 3.5*10" | 1815.16 8.1
B2->4 |3*400+400| 108.8 | 0.047 | 8.5*10* | 1300.35 | 10.68
B3->6 | 3*50+35 | 136 | 0524 | 0.026 109.52 9.9
B3->8 |3*630+630| 27.2 | 0.0283 | 1.3*10™ | 2780.41 6.61

Téng ton that tac dung trén ddy dan: YAPp = 83.16 kW

d. Xac dinh ton that dién nang trén dudng day :

Tén that dién ning trén cac duong day duoc tinh theo cong thic :

e. Chon may

Lo = Vgn =1.3% ynga =1.3%

cnm

AA, =D APyT

(KWh)

AA, =83.16*4592=238187072 (KWh)

cat .

6300
J3.22

=215




1000

I = lgga =1.3% I ypgs =1.3% N =125

Iy = lgga =1.3% g =1.3x jgi% —200.15

Ta chon 8DJ20 cua Siemens

Tén Loai |[Cach [lgm |Uam |la [la [S6 | Thanh

tram may | dién (A) | (KV) |nss | max | luwong | tién
cat (KA) | (KA) (10%)

TBATG | 8DJ20 | SF6 630 |24 [315 [250 |3 960

63 [125 |3 630

B1 8DJ20 | SF6 630 |6 63 |[125 |2 420

B2 8DJ20 | SF6 630 |6 63 |125 |2 420

B3 8DJ20 | SF6 630 |6 63 |125 |2 420

B4 8DJ20 | SF6 630 |6 63 |[125 |2 420

B5 8DJ20 | SF6 630 |6 63 |[125 |2 420

B6 8DJ20 | SF6 630 |6 63 |125 |2 420

Téng von dau tu may cit ; Ky = 4110.10°%d

3. Chi phi tinh toan ctia phuong an 2 :
Vén dau tu
K, = Kg + Kp + Kyc =2653.6 +1793 + 4110 =8556.6*10° (d)
Téng ton that dién ning trong cac tram bién ap va dudng day:
AA; = AAg + AAp = 1307842.54 + 381870.72 = 1689713.26 (kWh)

Chi phi tinh toén la :



Z; = (avn +ag).Ko+AA,.C
= (0.1+0.125)* 8556.6*10°+3000 *1689713.26
= 3614 948 260 (d)

3.2.3. Phwong an 3

2 BP 4
| 9
TPPTT
BS

Bl

10
3 =
B6
5 B7 7

Hinh 3.4 — So d6 phuong an 3

eekvV

Phuong 4n 3 sir dung tram phan phdi trung tdm ldy dién tir hé théng vé cip cho
cac tram bién 4p phan xudéng. Cac tram bién ap phan xudng ha ap tir 22kV
xubng 0.4kV dé cip cho cac phan xudng.
1. Chon may bién ap phan xudng va xac dinh ton that dién ning trong cac tram
bién ap

Trén co s di chon dugc cong suat cac may bién ap & trén ta c¢6 bang két qua
chon may bién 4p cho cac tram bién 4p phan xuong do nha may ché tao thiét bi

dién Dong Anh san xuat.



Bing 3.10 — Két qua lua chon MBA trong cac TBA ctia phuong an 3

Tén | Sem |Ucd/Uu| AP, | APy | Un | 1o | S6 | Pon | Thanh
TBA | (KVA) | (KV) | (kW) | (kW) | (%) | (%) | may | gia tién
(10%d) | (10%)

Bl | 1000 | 22/04 | 2.1 | 126 | 65 | 15 2 121.8 243.6
B2 | 1000 | 22/04 | 21 | 126 | 65 | 15 2 121.8 243.6
B3 | 1000 | 22/04 | 2.1 | 126 | 65 | 15 2 121.8 243.6
B4 | 1600 | 22/0.4 | 2.8 18 | 65| 14 2 202.5 405

B5 | 1000 | 22/0.4 | 2.1 | 126 | 65 | 15 2 121.8 243.6
B6 | 1000 | 22/04 | 2.1 | 126 | 65 | 15 2 121.8 243.6

B7 | 1000 | 22/04 | 21 | 126 | 65 | 15 2 121.8 243.6

Téng vdn dau tu cho tram bién 4p : Kg = 1866.6*10° (d)

Xdc dinh ton that dién nang trong cdc tram bién dp
T6n thét dién nang AA trong céc tram bién ap duoc tinh theo cong thirc:

2
AA = n.APO.t+1.APn{i] 7 kWh
n

dmB
Két qua cho dudi bang 3.11
Bing 3.11 — Két qua tinh ton that dién ning trong cac TBA clia phuwong an 3

Tén TBA [S6 lugng |Sy(KVA) [Sam(KVA) [ APo(KW) | APy (KW) | AA(KWh)
B1 2 |1704.69| 1000 2.1 126 | 126356.5
B2 2 |1815.16] 1000 2.1 126 | 133420.4
B3 2 1409.87| 1000 2.1 12.6 109140
B4 2 |2670.89| 1600 2.8 18 167530
B5 2 1590.96| 1000 2.1 12.6 | 95068.15
B6 2 1953 1000 2.1 12.6  |143994.25
B7 2 [1724.95| 1000 2.1 12.6 128144

Tén that dién niang trong cac TBA: AAg = 903653.3 (KWh)




2. Chon day dén va x4c dinh ton that cong suat, ton that dién nang trong mang

dién

a. Chon cap cao ap tir tram phan phdi trung tdm vé tram bién 4p phan xuong
Tuong ty nhu phuong 4n 1, Tir tram phan phdi trung tdm vé dén céc tram

bién 4p phan xudng cap cao ap duoc chon theo mat do kinh té cua dong dién ji.

Str dung cap 161 ddng voi Trmax = 6000h ta ¢6 ji; = 2.7 A/mm?

ax

A 4en . L , |
Tiét dién kinh té cua cap: F, = "=
kt

Cap tir tram phan phdi trung tdm vé cic phan xuong déu 1a cap 10 kép nén:
|y =
" 243U,
Chon cap déng 3 161 22kV cach dién XLPE, dai thép, vo PVC do hang
FURAKAWA (Nhat) ché tao

Kiém tra cap da chon theo diéu kién phat nong:

Kl = g

Vi ki, =0.93
Vi chiéu dai cap tir tram phan phdi trung tdm dén cac tram bién 4p phan xudng
ngan nén ton that dién ap nho, co thé bo qua khong can kiém tra theo diéu kién
ton that dién 4p.

Pé dé tinh toan ta xét cap dan tir tram phan phdi trung tam vé B4

S
| = 207089 _ 55 550p)
23U, 24/3.22
| .
=> Fkt = max = —35 05 - 1302(mm2)
Ju 2.7

Nhu vdy chon ddng loat cap XLPE 16 mm?®

b. Chon cap ha ap tir tram bién 4p phan xuong dén cac phan xudng:



Tuong tu nhu phuong an 1, cap ha ap duoc chon theo diéu kién phat nong cho
phép. Cac duong cap déu rat ngan, ton that dién ap trén cap khong dang ké nén

c6 thé bo qua khong can kiém tra lai diéu kién AU,

Bing 3.12 — Két qua chon cap cao ap va ha ap cua phuong an 3

Puong cap | F(mm) | L(m)|Ry(Q¥/m°)| R(Q) | Pongia | Thanh tién
(10°d¢/m) | (10%d)

PPTT-BL 3*16 | 442 | 1.47 0.32 58 51272
TPPTT-B2| 3*16 | 456 | 1.47 0.34 58 52896
TPPTT-B3 | 3*16 | 272 | 1.47 0.2 58 31552
TPPTT-B4 | 3*16 | 327 | 1.47 0.24 58 37932
TPPTT-B5 | 3*16 | 306 | 1.47 0.22 58 35496
TPPTT-B6 | 3*16 | 272 | 1.47 0.2 58 31552
TPPTT-B7 | 3*16 | 286 | 1.47 0.21 58 33176
B3->4  [3*400+400| 27.2 | 0.047 [2.13*10"| 680 110976
B3->6 | 3*50+35 | 136 | 0.524 | 0.021 204 27744

Téng vdn dau tu cho duong day: Kp = 412596*10° (d)

c. X4c dinh ton that céng suit tac dung trén dudng day:

2
Cong thurc tinh: AP::Er@iR*103 (kW)

2
dm

R:%RJ@D

n —s6 duong day di song song



Bing 3.13— Ton that cong suét tic dung trén cac duong day cuia phuong an 3

Puong cap | F(mm) | L(m) [R(/m?)| R(Q) |STT(KW)| AP(KW)
TPPTT-B1 | 3*16 | 442 | 1.47 0.32 | 170469 | 2.05
TPPTT-B2 | 3*16 | 456 | 1.47 0.34 | 1815.16 | 2.17
TPPTT-B3 | 3*16 | 272 | 1.47 0.2 | 1409.87 | 1.28
TPPTT-B4 | 3*16 | 327 | 1.47 024 | 2670.89 | 1.54
TPPTT-B5| 3*16 | 306 | 1.47 0.22 | 1590.96 | 1.41
TPPTT-B6 | 3*16 | 272 | 1.47 0.2 1953 1.28
TPPTT-B7 | 3*16 | 286 | 1.47 021 | 172495 | 1.34
B3->4 [3*400+400| 27.2 | 0.047 |2.13*10| 1300.35 | 2.98
B3->6 | 3*50+35 | 136 | 0.524 | 0.021 | 109.52 8
Tong ton that tac dung trén cac dudng day: YAPp =22.05 (kW)

d. Xéc dinh t6n that dién nang trén cac duong day :
To6n that dién ning trén cac dudng day duoc tinh theo cong thic
AA, =D APyT (kWh)
AA, =22.05*%4592=1012536 (kWh)
e. Chon may cit :

1000
J3x22

1600
J3x22

oy = Tgn =135 | gygn =1.3x =34.157(A)

ey = ygn =1.3% I ypga =1.3% = 54.65(A)

Ta chon 8DJ20 cua Siemens:



Tén |Loai |Cach |lgm |Usm |l |l | SO | Thanh
tram | may |dién (A) | (KV) | nss max luong | tién
cét (KA) | (KA) (10%d)
B1 8DJ20 | SF6 630 |6 63 125 |2 640
B2 8DJ20 | SF6 630 |6 63 125 |2 640
B3 8DJ20 | SF6 630 |6 63 |125 |2 640
B4 8DJ20 | SF6 630 |6 63 [125 |2 640
B5 8DJ20 | SF6 630 |6 63 125 |2 640
B6 8DJ20 | SF6 630 |6 63 |[125 |2 640
B7 8DJ20 | SF6 630 |6 63 |[125 |2 640
Téng vdn dau tu may cit ; Kyc = 4480.10° (&)

3. Chi phi tinh toan phuong an 3:

Von dau tu :

Ks = Kg + Kp + Kye =1866.6 + 412.6 + 4480 = 6759.2*10° (4)

Téng ton that dién nang trong cac tram bién ap va dudng day:

AAz; = AAg + AAp = 903653.3 + 101253.6 = 1004906.9 (kWh)

Chi phi tinh toan la :

Z3 = (avh +atc)-K3+AA1-C
= (0.1+0.125)* 6759.2*10°+3000 *1004906.9

= 2 525 726 900 (d)

Nhu vy ta c6 két qua tinh toan cho 3 phuwong an nhu sau:




Bing 3.14 — Chi tiéu kinh té - k¥ thuét cua cic phuong an

Phuong an Vébn dau tu (10°d) | Ton thatdién | Chi phi tinh toan
nang (kWh) (d)
Phuong an 1 8063.6 1616 191.98 3430501 975
Phuong an 2 8556.6 1 689 713.26 3614 948 260
Phuong 4n 3 6759.2 1 004 906.9 2 525 726 900

Nhan xét: Tir cac két qua tinh toan cho thdy phuong an 3 1a phuong an tot

hon ca nén ta chon phuong an nay.
3.3. Thiét ké chi tiét cho phwéng an dwoe chon
3.3.1. Chon diy din tir tram bién ap trung gian vé tram phan phdi trung
tam

Puong diy cung cap tir tram bién ap trung gian vé tram phan phdi trung tam
cua nha may dai 10km, st dung duong day trén khong, didy nhém 161 thép, 16
kép.
* V&1 mang cao ap cO Thax 160, day dan duoc chon theo mat do dong di¢n kinh
té ju , tra bang 5 ( trang 294, TL2), diy AC c6 thoi gian st dung cong suat 16n
nhét Tpax = 6000h |, ta cd jie = 1 A/mm?

Dong dién tinh todn chay trén mdi day dan la:

| __ Swm _ 1015041
243U, 2*43*22

=132.81 (A)

Tiét dién kinh té 1a :
| 132.81

Fo =—1m = —=——==132.81 (mm?)
Ja 1



Chon day nhom 15i thép tiét dién 120mm?®. Tra bang PL 4.12[TL2] ddy dan AC-
120 va Dyp=2m c0 I¢, = 380 (A)
* Kiém tra day da chon theo diéu kién khi X4y ra sy cb dtt mot day:
lsc = 2*linm =2*132.81 = 265.62 < I, = 380 (A)
Vay day da chon théa man diéu kién su cb.
* Kiém tra day da chon theo diéu kién ton that dién nang:
V61 day AC-120 c6 khoang cach trung binh hinh hoc 2m, tra bang PL

4.6[TL2] ta c0O: ro = 0.27 Q/km va X, = 0.365 Q2/km

PR+ QunX  7687.61*0.27*10+ 6628.09*0.365*10
Udm 2% 22

AU =

=1017 (V)

AU <AU, =3%U,, =1100 (V)

Day da chon théa mén diéu kién ton that cho phép

Vay ta chon day AC-120
3.3.2. So' @6 tram phén phéi trung tim

Tram phén phdi trung tdm 14 noi nhan dién tir hé thong vé cung cap cho

nha may, do d6 vin dé chon so d6 ndi day c6 anh hudng truc tiép dén van dé an
toan dién cho nha may. So do phai thoa min cac diéu kién nhu:
Cung cép dién lién tuc theo yéu cau cua phu tai, thuan tién trong van dé van hanh
va xur 1y su ¢, an toan lGic van hanh va sira chita, hop 1y vé kinh té trén yéu cau

dam bao vé k¥ thuat.

Nha may ché tao may kéo dugc xép vao loai phu tai loai I, do d6 tram
phan phdi trung tim dugc cung cap dién bang dudng day kép vai hé thong thanh
gop ¢ phan doan. Trén mdi phan doan thanh gdp c6 dit mot may bién ap do
ludng hop bo ba pha nam tru ¢d cudn tam giac hé bao cham dat mot pha trén cap

22kV. Dé chong sét tir duong day truyén vao tram dat chéng sét van trén cac



phan doan ctia thanh gop. May bién dong dugc dit trén tat ca cac 10 vao ra cla
tram c6 tac dung bién d6i dong dién 16n ( phia so cip ) thanh dong 5A cung cip
cho cac thiét bi do ludong va bao vé.

Chon dung cac ti hgp bd ctuia Siemens, cach dién bﬁng SF6, khong can
béo tri, hé théng chdng sét trong ti c6 dong dinh mirc 1250A

Bing 3.15 — Thong s6 may cét dat tai TPPTT

Loai may cat | Cach dién | lgm (A) | Ugm (KV) | Legias (KA) | Lege nmax (KA)
8DC11 SF6 1250 24 25 63

L
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Hinh 3.8 — So d6 hé théng mot thanh gdp phan doan

it

— ]\

Toan tram phan phéi trung tam c6 21 ti
Trong do:

2 th may cat dau vao
2t chong sét

2t BU

1 td may cat phan doan

14 t may cat dau ra



3.3.3. Tinh toan ngin mach va lira chon céc thiét bi dién
1. Tinh ngan mach phia cao ap

Muc dich cta viéc tinh todn ngan mach 14 kiém tra diéu kién on dinh dong
va 6n dinh nhiét cta thiét bi va day dan duoc chon khi c6 dong ngén mach 3 pha.
Khi tinh todn ngin mach phia cao ap, do khong biét cau trac cu thé cua hé thong
dién qudc gia nén cho phép tinh toan gan ding dién ap ngan mach vé phia ha ap
clia tram bién ap trung gian va coi hé théng c6 cong suat vo cing 16n.

So d6 nguyén 1y va so d6 thay thé dé tinh toan ngin mach dugc thé hién trong
hinh 3.9:

DbDTK

BAKV Cap

HT

Hinh 3.9 — So d6 tinh toan ngin mach
Dé lua chon, kiém tra day dan va cac khi cu dién ta can tinh toan 6 diém ngén
mach sau:
N : diém ngin mach trén thanh cai tram phan phdi trung tim dé kiém tra

may cat va thanh gop



N1-> N7 : 1a diém ngin mach phia cao 4p cac tram bién ap phan xuong dé

kiém tra cap va cac thiét bi trong tram.

Pién khang cta hé thong duoc tinh theo cong thirc:

Trong d6: Sy - cong suat ngan mach vé phia ha ap cua tram bién ap
trung gian Sy = 250 (MVA)

U - dién ap ctua duong day, U = Uy, = 22 (kV)

Dién tré va dién khang cuia duong day la:

R=ry.L/2; X=Xy.L/2
Trong do: 1g, Xo - dién trd va dién khang trén 1 km duong day (€/km)

L - chiéu dai cua duong day

Do ngan mach xa ngudn nén dong ngan mach siéu qua do I” bang dong dién

ngan mach 6n dinh |, nén ta c¢6 thé viét nhu sau:

Trong d6: Zy — tong trd tir hé thong dén diém ngan mach thir i (Q)
U — dién ap cua duong day (kV)
Tri s6 dong ngin mach xung kich dugc tinh theo biéu thirc:

i, =18+21, (KA)



Bing 3.16 — Thong s6 duong day trén khong va cap

Puong cap | F(mm) | L(km) | Ro(Q/m?) [Xo(Q/m?)| R(Q) | X(Q)
TPPTT-B1
3*16 | 0.442 | 1.47 0.142 | 0.32 | 0.031
TPPTT-B2 3*16 | 0.456 | 1.47 0.142 | 034 | 0.032
TPPTT-B3 3*16 | 0.272 | 1.47 0.142 0.2 0.02
TPPTT-B4 3*16 |0.327 | 1.47 0.142 | 0.24 | 0.023
TPPTT-B5 3*16 |0.306 | 1.47 0.142 | 0.22 | 0.022
TPPTT-B6 3*16 | 0.272 | 1.47 0.142 0.2 0.02
TPPTT-B7 3*16 |0.286 | 1.47 0142 | 021 | 0.02
TBAKV-TPPTT |AC-120| 10 0.27 0365 | 1.35 | 1.825

Tinh todn diém ngdn mach N tai thanh gép tram phdn phéi trung tam:

2 2
X, =2 =22 _1936 ()
S, 250

R = Ryq = 1.35 (Q)

X=Xgg + Xpr =1.825 + 1.936 = 3.761 ( Q)

LU 22
" 3z, 3*41.352+3.767

=3.18 (kA)

i, =1.8%/2*1,=1.8%/2%3.18=8.08 (kA)

Tinh todn diém ngdn mach Ny ( tai thanh cdi tram bién dp Bl):

R; = Rgg + R;p=1.350 + 0.32 = 1.67 (Q?)
X=Xgq + Xur + X1 = 1.825+ 1.936 + 0.031 = 3.792 (QQ)

u 24
V3Zy,  3*4/1.936% +3.792

N =

=3.07 (kA)




i, =18*J2—1,=18*/2%3.07= 7.8 (kA
Tinh toan tuong tu tai cac diém N,->N- ta ¢ bang sau:

Bing 3.17 — Két qua tinh toan ngin mach

Piém ngan mach In(kA) Ik (KA)
N1 3.07 7.8
N2 3.06 7.79
N3 3.11 7.91
N4 3.1 7.88
N5 3.1 7.88
N6 3.11 7.91
N7 3.11 7.91
N 3.18 8.08

2. Lua chon va kiém tra cac thiét bi dién:

- Lua chon va kiém tra may cit, thanh dan cua TPPTT:
May cat 8DC11dugc chon theo tiéu chuin sau:

Dién ap dinh mic: Ugnmc > Ugmm = 22 KV

Dong dién dinh muc: lgmme = 1250 A > |y max = 2% lgnm = 265.62 A
Dong dién cat dinh mérc: lgmez = 25 KA > Iy = 3.11 KA

Dong dién 6n dinh cho phép: igmg = 63 KA > iy = 8.08 kA

Thanh dan chon vuot cip nén khong can kiém tra 6n dinh dong

- Lya chon va kiém tra may bién dién ap BU:

BU dugc chon theo diéu kién sau:

bién ap dinh mic: Ugmpy = Ugmm = 22 kV



Chon loai BU 3 pha 5 try 4MS34, kiéu hinh tru do hiang Siemens ché tao c6 céac
thong sb k¥ thuat nhu sau:

Bing 3.18 — Thong s6 k¥ thuat caa BU loai 4MS34

Thong s6 ki thuat AMS34
Uan (KV) 24
U chiu dung tan s6 cong nghiép 1 (KV) 50
U chiu dung xung 1.2/50 ps(kV) 125
Ujam (KV) 22//3
Uzam (kV) 110/43
Tai dinh muc (VA) 400

- Lua chon va kiém tra may bién dong dién BI:
BI duoc chon theo cac diéu kién sau:

Dién ap dinh mtc: Ugnp1> Ugmm=22 KV
Dong dién so cap dinh mic:

L KaoSamea  1.3%1600

max

I > = =
T2 12%3%22 1.2*3%22
Chon BI loai 4ME14, kiéu hinh tru do Siemens ché tao co céc thong ) k¥ thuat

=4548A

nhu sau:

Bing 3.19 — Thong s6 k¥ thuat cua BI loai 4ME14
Thong so ky thuat AME14

Uam (KV) 24

U chiu dung tan sd cong nghiép 1 (KV) 50

U chiu dung xung 1.2/50 ps(kV) 125
l1am(KA) 5-2000
lam(KA) 1 hoac 5

lod nhiet 15 (KA) 80

lod dong (KA) 120

- Lua chon chong sét van:

Chéng sét van duoc chon theo cép dién ap: Ugmm = 22 kV



Loai chéng sét van do hang COOPER ché tao c6 Uy, = 24 kV, loai gia do ngang
AZLP501B24

3.3.4. So' dd tram bién ap phin xwéng:

Tat ca cac tram bién ap phan xuong déu dat hai may bién ap do nha mdy ché tao
Thiét bi dién Dbong Anh san xuét tai Viét Nam. Vi céc tram bién ap nay duoc dat
rat gan tram phan phdi trung tm nén phia cao 4p chi can dit dao cach ly va cau
chi. Dao céach ly dung dé cach ly may bién ap khi can stra chita. Cau chi dung dé
bao vé ngin mach va qua tai cho may bién ap. Phia ha ap dit aptomat téng va
cac aptomat nhanh. Thanh cai ha 4p duoc phan doan bang aptomat phan doan.
Pé han ché dong ngan mach vé phia ha 4p cta tram va lam don gian viéc bao vé
ta lya chon phuong thirc cho hai may bién ap 1am viéc doc 1ap ( aptomat phan
doan cua thanh cai ha 4p thudng & trang thai cat ). Chi khi nao c6 mot may bién
ap gip su ¢6 méi st dung aptomat phan doan dé cip dién cho phu tai cta phan
doan di vi may bién ap bi su cb.

Hinh 3.10 — So d6 tram bién ap phan xudng dat hai may bién ap

w\%\j w\%\l

, Ta A ,
) p MBA o K Tu A R Tu A ° g MBA ) P
Ticaodp ) 104 Tu A tong nhdnh | Phan | o TU A tong 22004 Td cao 4p

doan




1. Lya chon va kiém tra dao cach ly cao ap :

Ta s¢ dung mot loai dao cach ly cho tat ca cac tram bién ap dé thuan loi
cho viéc mua sim, lép dat va thay thé. Dao cach ly dugc chon theo cac diéu kién

Sau .
Dién ap dinh mic : Ugmmc = Ugmm = 22kV
Dong dién dinh muc: lgmme 2 ly.max = 2% lignm= 265.62 KA
Dong dién on dinh dong cho phép: igmg = ix = 8.08 kKA
Tra bang PL2.17[TL2] ta chon dao cach ly 3DC véi cac thong sb ky thuat sau:

Bing 3.20 — Thong s6 k¥ thuat cua dao cach ly 3DC

Uam(kV) lam (A) It (KA) In max (KA)
24 630-2500 16-31.5 40-80

2. Lua chon va ki€ém tra cau chi cao ap :

Dung mot loai cau chi cao ap cho tat ca cac tram bi€n ap dé thuan tién cho

viéc mua sim, lép dat va thay thé. Cau chi duoc chon theo cac tiéu chuén sau :
Dién ap dinh mtc : Ugmcc = Ugmm = 22 kV

_ kqtb’[sdm.BA _ 13*1600

- =54.58KA
lvmax \/—3U o \/g* 22

Dong dién dinh murc: 1, .. > |

Dong di¢n cit dinh murc: lgm s > Ing = 3.11 KA ( Vi dong ngrfln mach
trén thanh cai cta tram bién ap B3 c6 gid tri 10n nhat)

Tra bang PL2.19[TL2] ta chon loai cau chi 3GD1 413-4B do Siemens ché tao

v6i cac thong s6 ki thuat sau:



Bing 3.21 — Thong s6 k¥ thuét cua cau chi loai 3GD1 413-4B

Uam (kV) lam (A) I st min (A) I cain (kA)
24 63 432 315

3. Lua chon va kiém tra aptomat :

Aptomat téng, aptomat phan doan va cac aptomat nhanh déu do Merlin

Gerin ché tao

+ Aptomat téng dugc lua chon theo cac diéu kién sau :
Dién ap dinh mtc : Ugma = Ugmm = 0.38 (KV)
Dong di¢n dinh mire @ lgma = liy max

_ kqtbtsdeA

Trong 6 : I, = NET
dm.m

Cac tram B1, B2, B3, B5, B6, B7 ¢6 S4., = 1000 KVA

A KgeneS 3*
Nén 1, = ~wdoen 1371000 000, (A)

vme Jau, . 0.38V3

Tram bién ap B4 ¢6 S4, = 1600 kVA

Nen | — KotorSamea _ 1.3*1600

lv max \/_3Udm_m - 038\/5

= 316023 (A)

Tra bang PL3.3[TL2] ta chon aptomat tong va aptomat phan doan nhu sau:

Bing 3.22 — Két qua chon MCCB tong va MCCB phén doan

Tén tram Loai S6 lwong | Ugm (V) | lam (A) lesen S6

(kA) cuc

B1,B2,B3, | CM2000N 3 415 2000 70 3
B5,B6,B7

B4 CM3200N 3 415 3200 70 3




+ V&1 aptomat nhanh:

Dong dién dinh mure: |

Trong d6: n — s6 aptomat nhanh dua vé phan xudng

Két qua Iya chon cac MCCB nhanh duoc ghi trong bang:

dm.A ZI =

tt

S ttpx

n\/_SU dm.m

Bdng 3.23 — Két qua lya chon MCCB nhanh, loai 4 cuc ctia Merlin Gerin

Tén phan xudng Stv |SL| Ikt (A) Loai Upm | lpm(A)| In
(kVA) (VA) (kA)
Ban QL & P. T/ké 80.36 | 2 | 61.81 | NS100N | 690 100 | 7.5
P/x co khi s6 1 1815.16] 2 [1950.09 | CM2500 | 690 | 2500 | 50
P/x co khi s6 2 1624.33| 2 [1233.95| CM1600 | 690 | 1600 | 50
P/x luyén kim mau |1300.35| 2 | 987.83 | CM1250 | 690 | 1250 | 50
P/x luyén kimden  |1724.95| 2 | 1310.4 | CM1600 | 690 | 1600 | 50
P/x Stra chita cokhi | 109.52 | 2 | 83.2 | NS100N | 690 100 | 7.5
P/x Rén 1953 | 2 |[1483.64| CM1600 | 690 | 1600 | 50
P/x Nhiét luyén 2670.89| 2 | 2029 | CM2500 | 690 | 2500 | 50
B0 phéan nén khi 1505.56| 2 [1143.73| CM1250 | 690 | 1250 | 50
Kho vat liéu 854 | 2 | 64.88 | NS100N | 690 100 | 7.5




4. Lya chon thanh gop:

Céc thanh gép duogc lya chon theo tiéu chuan dong dién phéat nong cho

phép:

S 2709
I(hc'lc = ch = : =
P J3u,, 0.383

= 4116 (A)

Chon thanh din ddng (100*10 mm?) mdi pha ghép 3 thanh I = 4650 (A)

5. Kiém tra cap di chon:
Vi cap chi can kiém tra voi tuyén cap c6 dong ngan mach 16n nhat

Ins=3.11 (kA)

Kiém tra tiét dién cap da chon theo diéu kién oOn dinh nhiét:
F =16mm? > 6*3.11*/0.5 =13.2(mm?)

Vay cap da chon cho céc tuyén 1 hop 1y.

6. Két luan:

Céac thiét bi d3 lya chon cho mang dién cao ap cua nha may déu thoa mén

cac diéu kién k¥ thuat.



CHUONG 4
THIET KE MANG HA AP CHO PHAN XUONG
SUA CHUA CO KHi

4.1. Phan xudng stra chira co khi
Phan xuodng stra chita co khi 1a phan xuong sd 6 trén mit bang, co dién tich

1100 m?, trong d6 c6 70 loai thiét bi (c6 mot sb thiét b khong dung dién) dugc
chia 1am 5 nhoém. Cong suét tinh toan ctia phan xudng 1a 109.52k VA trong d6 c6
15.4kW 1 cong suit chiéu sang.
4.2. Chon so db di day cho Phan xwéng sira chira co khi

Mang dién dung cho phan phéi va cung cap dién cho cac tii dong luc cia
phan xudng. Viée so d6 di day phai dam bao cac yéu cau: don gian, thuan tién,
an toan, tiét kiém.

Mot s6 so dd hay duogc sir dung:

- So d6 hinh tia:

1

—

:

W OW W

1: tram bién ap phan xudng.
2:1a céap dan.
3: 1a ta dong luc.
4: thiét bi dung dién.
Hinh 4.1- So d6 mang dién phan xuéng hinh tia



e Uu diém:
oCung cép dién an toan, thuan tién cho viéc stra chira va van hanh,
bao v¢ tu dong hoa.
e Nhuoc diém:
oVén dau tu cao cho nén thudng dugc ding dé cung cap dién cho
phu tai loai 1 va 2.

- So d6 hinh phéan nhanh:

A\ 4

g 1

th b R

1: Tram bién ap.
2: Puong day hinh tia.
3: Buong day phan nhéanh.
4: Thiét bi dung dién.
Hinh 4.2- So d6 mang dién phan xuong phan nhanh.

o Uu diém:

oVén dau tu it, thiét ké don gian.
e Nhuoc diém:

oP6 an toan cung cip dién khong cao, kho stra chira.

- So d6 hdn hop:



» Thuan tién cho viéc bao v¢ ty dong hoa va stra chira. Tuy nhién muc do
cap dién khong cao ldm so véi so dd hinh tia. Von dau tu ha.

Qua cac uu khuyét diém ctia mot sé so do trén, cin clr vao yéu cau cung
cap dién cua phan xudng va von dau tu hop 1y, chon so d6 di ddy cho phan

xuong 13 so d6 hon hop.

1: Tram bién ap.
2: Puong day hinh tia.
3: Puong day phan nhanh.
4: Thiét bi dung dién.
Hinh 4.3- So d6 mang dién phan xuong kiéu hdn hop.
Sau khi dién ap dugc bién doi tir 22kV xudng 0.4kV duoc dua tdi ta phan phdi
trung tdm nam trong phan xuong . Tu ndy c6 nhiém vu phan phdi dién téi 5 ta
dong luc (BL) dat tai 5 nhoém da thiét bi da phan chia o chuong 2.
- Tu dong luc ¢6 nhiém vu cung cép dién dén cac thiét bi trong nhom. Tu
dong luc thuong dit ¢ trung tim nhém may dé tiét kiém duong day dén cac phu

tai va canh tuong dé tiét kiém dién tich.



- Pé dé dang van hanh bao v¢ cac thiét bi cling nhu thuan tién cho vi¢c bao
quan va stra chita can phai lp dit ¢ ta phan phdi 1 aptomat cho dau vao va 6
aptomat dau ra trong d6 5 dau ra cung cip dién cho 5 ti dong luc va 1 dau ra
cung cap cho tu chiéu sang. O ti dong luc dau vao sé& lap 1 aptomat tong va dau
ra ddt cac aptomat nhanh. Viéc sir dung aptomat ¢ ha ap nay giup cho dong cét
ha 4p , n6 c6 chirc ning quan trong 13 bao vé qua tai va ngan mach. N6 ¢6 uu
diém hon hin ciu chi 1a kha nang lam viéc chic chén , tin cdy , an toan , dong
cit ddng thoi 3 pha va kha ning ty dong hoa cao nén mic du co gia thanh dat
hon nhung ngdy nay nguoi ta van thuong hay sir dung thiét bi nay thay cho cau
chi.

4.3. Lwa chon céc thiét bi cho tii phan phoi mang ha ap phin xuéng

. |: NS100H _A‘_:_"
D |
B3 : < |

AT [

Hinh 4.4 — So d6 tu phan phdi t6i cac ta dong lyc ctia phan xudng
O ti phan phdi ta can chon 1 aptomat tong & dau vao va 6 aptomat nhanh ¢ dau
ra cho 5 ti dong luc cua 5 nhom va 1 ta chiéu sang.
- Chon aptomat tong :
Aptomat téng duoc chon theo diéu kién:

bién ap dinh mic : Usma = Ugmm = 0,38kV



Sttpx - 10952
J3.U,  +/3.038

Két hop véi dong ngan mach sau MBA: Iy = 7.91 kA
Tra bang PL4.3[TL1] chon aptomat loai NS630N co:
l4ma=630 (A) , lesin =10 (KA)

- Chon aptomat nhanh:

Dong dién dinh muc: ljma = Iy = =166.4A

Aptomat nhanh dugc chon theo diéu kién:

Dién ap dinh murc : Ugmn A = Ugmm = 0,38kV

ttn homi

J3.U
+ v6i tuyén cap tir ti phan phdi vé ta dong luc 1

bién ap dinh mic: Ugm a = Ugmm = 0,38kV

Dong dién dinh murc: lgpa > Iy =

dm.m

Sttn homi  — 11.43
J3.U, /3038

Tra bang PL4.3[TL1] chon aptomat loai C60H 63 c6 lgma= 63(A)

Dong dién dinh muc : Igma > Iy = =17.37(A)

Chon twong tu nhu trén két hop voi két qua da tinh toan & chuong 2 ta c6 bang
két qua.
Bidng 4.1 — Két qua lya chon aptomat ctia Merlin Gerin cho ti phan phdi

K , Stt . Idm Udm Ic{it N Sé
Tuyén cap I (A) Loai
(kVA) (A) (V) | (KA) | cuc

TPP-DL,; | 1143 | 17.37 | C60H 63 63 440 10 4

TPP-DL, | 5258 | 79.89 | NC100H | 100 440 6 4

TPP-DL; | 15.09 | 2293 | C60H 63 63 440 10 4




TPP-DbL, | 16.9 25.68 | C60H 63 63 440 10 4

TPP-DLs | 28.45 | 43.22 | C60H 63 63 440 10 4

TPP-DPL, | 154 23.4 | C60H 63 63 440 10 4

Aptomat
, 109.52 | 166.4 | NS630N 630 690 10 4
tong

- Chon thanh ci cua tram bién ap phan xudng:
Chon tiét dién thanh din theo diéu kién phat ndng
Dong dién phat nong lau dai cho phép(A):
KiKalep > It
Trong do:
K, = 1: Véi thanh dan dit ding.
K;=0,95: Vi thanh dan dit ngang.
K,: Hé s6 hiéu chinh theo nhiét d6 moi trudng.
Chon dong dién tinh toan 1a dong 16n nhat khi MBA qua tai 40%

1000
J3*0.4

Thanh dan bang ddng nam ngang k; = 0,95 mdi pha c¢6 1 thanh dan k, =
0,888 khi nhiét d6 moi truong 1a 35°C.

10825
= 0,95.0,888

o= 1.4% = 1515.5(A).

= 1796(A).

Tra bang 7.2 [TL2] ta chon thanh cai bang dong hinh chir nhat co kich thudc
80x10 tiét dién 800mm” théng sb ghi trong bang 4.2 c6 dong dién cho phép la
1900(A).

- Chon thanh cai cia tu dong luc:

Chon tiét dién thanh dan theo diéu kién phat nong



Dong dién phat nong 1au dai cho phép(A):
KiKalgp > T
Dong dién tinh toan 1a dong tinh toan ctia nhom thiét bi 16n nhat:
I = 259,2(A).
Thanh dan bang dong nim ngang k; = 0,95 mdi pha c6 1 thanh din k, =
0,888 khi nhiét d6 moi trudng 1a 35°C.

2592
= 0,95.0,888

Tra bang 7.2 [TL2] ta chon thanh din bang dong hinh chit nhat co kich

= 307,3(A).

thude 25x3 tiét dién 75mm® thong sd ghi trong bang 4.2 ¢ dong dién cho phép
la 340(A).

Bing 4.2- Bang thong s thanh cai ha ap( nhiét d6 méi truong 25°C).

Kich thuéc | Tiétdién | Khoiluong (kG/m) | Dong dién cho phép (A)
(mm) (mm?®) Pong (Mbi pha mdt thanh)
80x10 800 7.1 1900
25x3 75 0,668 340

4.3.1. Chon cap din dién cho mang ha ap phin xwéng

Cac duong cap ha ap duogc di trong rdnh cap nam doc twong phia trong va bén
canh 15 di lai ctia phan xudng . Cap duoc chon theo diéu kién phat nong cho
phép , kiém tra phéi hop véi véi cac thiét bi bao vé va diéu kién on dinh nhiét
khi ¢6 ngan mach . Do chiéu dai cap khong 16n nén c6 thé bé qua khong can
kiém tra theo diéu kién ton that dién ap cho phép.

- Theo diéu kién phat nong :

th- Icp 2 Itt.



Trong d6 Ky — hé s6 hiéu chinh , ¢ day lay Ky = 1

- Cap duoc bao vé bang aptomat

Kie-lop
Trong do :
+ Ky — hé 6 hiéu chinh theo nhiét do moi truong dat cap va $6 duong cap dat
song song . Cap di ting tuyén riéng trong ham cap , Kpe = 1
+ ly¢ — dong khot dong cuia bg phan cit mach dién
+ o = 1.5 — d6i v6i khoi dong nhiét
o= 4.5 - ddi véi khoi dong dién tir
Dong lys duge chon theo dong khoi dong nhiét , lxa nhiet = lam aptomat - Dé an toan
thuong 14y Txg nnig = 1.25% |am aptomar VA 0 =1.5.

Khi d6 cong thirc trén trd thanh :

oy 25 e

- 15
4.3.1.1. Chon cap tir tram bién ap dén phan xuéng:

Theo két qua tinh toan & chuong 2 ta ¢ :
Cap chon tir tram bién &p phan xudng B3 vé phan xuodng di tinh toan & chuong 2
(cap dung ¢ day 1a loai co tiét dién (3*50+35) cach dién PVC ctia LENS ché tao
ls =192A).

Trong ti ha 4p cta tram bién ap B3 & ddu duong day dén ti phan phdi da dit
Aptomat loai NS100N do hang Merlin Gerin ché tao 1,4,=100A

Kiém tra cap theo diéu kién phdi hop véi aptomat :

L 1.25x 14, 1.25%100
“T 15 15

~83.33(A)



Vay cap chon 1a hop 1.
4.3.1.2. Chon cap tir tii phan phdi dén cac ti dong luc
- Chon cap tu TPP-DL;:

Ta ciing chon theo 2 diéu kién nhu trén.
+ Diéu kién phat nong ;
lep > litnhem = 11.43(A)
+ Diéu kién phdi hop véi aptomat :
|2 lom _1.25% 1y, 1.25%63

T a 1.5 1.5
Két hop 2 diéu kién trén , tra bang 4.24[TL2] ta chon cap PVC 3G10 ¢0 I =
75(A)

=525(A)

Chon tuong tu cac tuyén khac két qua ghi trong bang sau:

Bing 4.2 — Két qua chon cap tir ti phan phdi dén cac ta dong luc

Tuyén cap i (A) lama (A) Fesp (MM?) lep (A)
PP-DL, 17.37 63 3G10 87
PP-DL, 79.89 100 3G25 144
PP-DL; 22.93 63 3G10 87
PP-DL, 25.68 63 3G10 87
PP-DLg 43.22 63 3G10 87
PP-DL 234 63 3G4 53

4.4. Lua chon thiét bi trong cac ti dong lwc va day din dén cac thiét bi cia
phin xuéng
Ta chon tu dong luc la ta c6 12 dau ra:

- Nhoém 1 c6 7 thiét bi tng v6i 7 dau ra



- Nhom 2 ¢6 9 thiét bi tng v6i 9 dau ra

- Nhém 3 c6 10 thiét bi ing v6i 10 dau ra

- Nhom 4 ¢6 9 thiét bi tng véi 9 dau ra

-Nhém 5 ¢6 10 thiét bi tmg véi 10 dau ra

Sau khi chia cac thiét bi trong timg nhom theo cac nhém nhé dé di chung duong
cap ta di lya chon cap va aptomat tir tu dong luc dén cac thiét bi.

4.4.1. Lwa chon aptomat va cap tir td dong lwe dén cac thiét bi

1. Cac aptomat dén cac thiét bi va nhom thiét bi trong cac ti dong luc cling duoc
chon theo cac diéu kién da néu & phén trén.

Uima = Ugmm = 0,38 kV

tt

P
lama 2 b = J3.cosq.U

dm.m
2. Céac duong cap theo diéu kién phat nong cho phép:
Knc. lep = It
Trong do:
I — dong dién tinh toan cua dong co
I, — dong dién phat nong cho phép tuwong ung voi tung loai day ,
timg tiét dién
Kne — hé s6 hiéu chinh , 14y kne = 1.
Va kiém tra phdi hop véi thiét bi bao vé cta cap , khi bao vé bang aptomat :

dmA

l 125
®715 15




Do cong suit cac thiét bi trong phan xuong khong 16n va déu dugc bao vé bang
aptomat nén & day khong tinh toan ngan mach trong phan xuong dé kiém tra cac

thiét bi duoc lua chon theo diéu kién on dinh dong va 6n dinh nhiét.

Véi nhém 1: (M3i thiét bi 1 aptomat)

- Chon aptomat cho dudng cap tir ta DL, dén may cwa kiéu dai co
P=1KkW, cosp =0.6
Ta chon theo diéu kién:

Uima = Ugmm = 0,38 kV

Idm.A 2> Itt = \/_ P = L =2.53(A)

3*cosp*U J3*0.6*0.38

dm.m

Chon aptomat loai 50 AF kiéu ABE 53a ¢6 Ugy = 600 (V) , lgm =5 (A) , ¢6 3

cuc.

Chon cap tr tu BL 1 dén may cua kiéu dai P=1kW , cosp =0,6

lop > ¢ = 2.53 A
* *
o oV 125" o _ 125%5_ 0
15 15 15

Chon day dan 1a cap dong ha ap 3 16i cach dién PVC do LENS ché tao tra tai
Béang 4.24[TL2] Chon loai cap PVC 3G1.5 6 I¢, = 31(A). Cap duoc dt trong

duong ong thép c6 duong kinh 3/4" chon dudi nén phan xudng.
- Chon aptomat cho duong cap tir ta DL, dén khoan ban c6

P =0.65kW, cosp =0.6

Ta chon theo diéu kién:

Udm.A 2> Udm,m = 0,38 kV



P 0.65
Id A I = L = =1.65(A)
MAZ T Brcosp*U,  3*0.6%0.38

dm.m

Chon aptomat loai 50 AF kiéu ABE 53a c¢6 Ugyn = 600 (V) , lgn =5 (A) , ¢6 3

cuc.
Chon cap tir ta DL 1 dén khoan ban P = 0.65 kW , cose = 0.6
lep > 1y = 1.65 A

Lol 125% 1y, _ 1.25%5

15 15 15

Chon day dan 1a cap dong ha ap 3 18i cach dién PVC do LENS ché tao tra tai
Bang 4.24[TL2] Chon loai cap PVC 3G1,5 c6 I¢, = 31(A). Cap duoc ddt trong

duong ong thép c6 duong kinh 3/4" chon dudi nén phin xudng.
- Chon aptomat cho dudng cap tir ta DL, dén may mai ngang c6
P=45kW, cosp =0.6
Ta chon theo diéu kién:

Uima = Ugmm = 0,38 kV

P 45
Id A I = t = :11.39(A)
MAS T Bcosp*U,  3*0.6%0.38

dm.m

Chon aptomat loai 50 AF kiéu ABE 53a c¢6 Ugy = 600 (V) , lgm = 15 (A) , ¢6 3

cuc.
Chon cap tir ta DL 1 dén may mai ngang P =4.5 kW , cosp = 0.6
lep > 1 =11.39 A

*
p = D _125%1y, _ 1.25%15 o A
15 15 15




Chon day dan 1a cap dong ha ap 3 16i cach dién PVC do LENS ché tao tra tai
Bang 4.24[TL2] Chon loai cap PVC 3G1.5 ¢0 Ig, = 31(A). Cap duoc dat trong

duong dng thép c6 duong kinh 3/4" chon dudi nén phan xuong.
- Chon aptomat cho duong cap tir ti PL; dén may mai thd, may khoan dimg ,
may XQc¢ , may mai tron van nang cé
P=28kW, cosp =0.6
Ta chon theo diéu kién:
Uima = Ugmm = 0,38 kV

P 28
Id A I = 1 = =7.09(A)
mAZT Brcosp*U J3%0.6%0.38

dm.m

Chon aptomat loai 50 AF kiéu ABE 53a c¢6 Ugy = 600 (V) , lgm = 15 (A) , ¢6 3

cuc.

Chon cap tir to DL 1 dén may mai thd, may khoan dimg , may xoc , may mai

tron van nang co

P=28kW, cosp=0.6

ICp > Itt =7.09 A
* *
o o N 125% i 125715,
15 1.5 1.5

Chon day dan 1a cap dong ha ap 3 16i cach dién PVC do LENS ché tao tra tai
Bang 4.24[TL2] Chon loai cap PVC 3G1.5 cé I, = 31(A). Cap dugc dat trong
duong dng thép c6 duong kinh 3/4" chon dudi nén phan xuong.

Chon hoan toan tuong tu cho cac thiét bi cta cac nhoém con lai ta duoc bang téng

Kkét:



Bing 4.3 — Bang két qua lya chon ddy din va aptomat cho cac nhom trong Phan

xuong sua chira co khi

Ky hiéu | Phu tii Day din Aptomat
Tén may trénban| Py | Iy | Tiét | lgp |~ 2| lam
vé  |(kW) (A) | dién | (A) |Déme| Kiu | o0
1 2 3 | 4 5 | 6| 7 8 9
Nhém 1
May cua kiéu dai 1 1 |253[3G15| 31 | 3/4" |ABE53a| 5
Khoan ban 3 0.65 | 1.65 |[3G1.5| 31 | 3/4" |ABE53a| 5
May mai thd 5 2.8 | 7.09 |3G15| 31 | 3/4" |ABE53a| 15
May khoan dimg 6 2.8 | 7.093G15| 31 | 3/4" |ABE53a| 15
May mai ngang 7 45 [11.39]3G1.5| 31 | 3/4" |ABE53a| 15
May xoc 8 2.8 | 7.09 [3G1.5| 31 | 3/4" |ABE53a| 15
M4y mai tron van 7.09 |3G1.5| 31 | 3/4" |ABE53a| 15
nang 9 2.8
Téng nhom 17.37/3G10| 87 C60H63| 63
Nhém 2
May phay van ning 10 45 | 11.4[3G15| 31 | 3/4" |ABE53a| 20
May phay van nang 11 7.8 |19.75/3G1.5| 31 | 3/4" |ABE53a| 20
May tién ren 12 8.1 [20.51|3G1.5| 31 | 3/4" |ABE53a| 30
May tién ren 13 10 |25.32|3G1.5| 31 | 3/4" |ABE53a| 30
May tién ren 14 14 [35.45/3G2.5| 41 | 3/4" |ABE53a| 50
May tién ren 15 45 |11.4|3G15| 31 | 3/4" |ABE53a| 15
My tién ren 16 10 |25.32|3G1.5| 31 | 3/4" |ABE53a| 30
May tién ren 17 20 |50.64| 3G4 | 53 | 3/4" |ABE53a| 75
Cau tryc 19 |6.05/15.32|3G1.5| 31 | 3/4" |ABE53a| 20
Tong nhom 79.89(3G25 | 144 NC100 | 100
H
Nhom 3
3G1.5| 31 | 3/4" |ABE53a| 5
May khoan diing 18 0.85| 2.15
Ban 21 |0.85|2.15(3G15| 31 | 3/4" |ABE53a| 5
May khoan ban 2 0.85 | 2.15 |3G1.5| 31 | 3/4" |ABE53a| 5
Bé dau c6 tang nhiét 26 2.5 [6.33[3G1.5| 31 | 3/4" |ABE53a| 10
May cao 27 1 |253|3G15| 31 | 3/4" |ABE53a| 5
May mai thd 30 2.8 |7.09 |3G1.5| 31 | 3/4" |ABE53a| 10
May nén cit lién hop 31 1.7 | 43 [3G1.5] 31 | 3/4" |ABE53a] 5




Ky hié¢u | Phu tai Day dén Aptomat
Tén may trén ban| Py | Iy | Tiét | I, 2 lam
ve |(kW)| (A) | dién | (A) | Domer| Kituw | o)
1 2 3 | 4 5 | 6 | 7 8 9
May mai pha 33 2.8 | 7.09 |3G1.5| 31 | 3/4" |ABE53a| 10
Quat 10 rén 34 1.5 | 3.8 |3G1.5| 31 | 3/4" |ABE53a| 5
May khoan dimg 36 |0.85|2.15|3G1.5| 31 | 3/4" |ABE53a] 5
Téng nhom 22.93| 4G6 | 54 C60H63| 63
Nhom 4
Bé ngam dung dich 7.6 [3G15| 31 | 3/4" |ABE53al 10
kiém 41 3
Bé ngam nudc ndng 42 3 | 7.6 |3G1.5| 31 | 3/4" |ABE53a| 10
May cudn day 46 1.2 [ 3.04 |3G1.5| 31 | 3/4" |ABE53a| 5
May cudn day 47 1 |253(3G15| 31 | 3/4" |ABE53a| 5
Bé ngam tam co ting 7.6 [3G1.5| 31 | 3/4" |ABE53a| 10
nhiét 48 3
Tu sdy 49 3 | 7.6 |3G15| 31 | 3/4" |ABE53a| 10
May khoan ban 50 |0.65|1.65|3G1.5| 31 | 3/4" |ABE53a] 5
May mai thd 52 2.8 |7.09 |3G1.5| 31 | 3/4" |ABE53a| 10
Ban thir ngiém thiét bi 17.73|3G1.5| 31 | 3/4" |ABE53a| 20
dién 53 7
Téng nhom 25.68/3G10| 87 C60H63| 63
Nhom 5
Bé khtr dau m& 55 3 | 7.6 |3G15| 31 | 3/4" |ABE53a| 10
Lo dién dé luyén 3G1.5| 31 | 3/4" |ABE53a| 15
khuén 56 5 |12.66
Lo dién dé nau chay 3G1.5| 31 | 3/4" |ABE53a| 30
babit 57 10 |25.32
Lo dién dé ma thiéc 58 3.5 | 8.86 [3G1.5| 31 | 3/4" |ABE53a| 10
Quat 10 duac dong 60 1.5 | 3.8 [3G1.5| 31 | 3/4" |ABE53a| 5
May khoan ban 62 |0.65|1.65|3G1.5| 31 | 3/4" |ABE53a] 5
May udn cac tam 3G15| 31 | 3/4" |[ABE53a| 5
mong 64 1.7 | 4.3
May mai pha 65 2.8 | 7.09 |3G1.5| 31 | 3/4" |ABE53a| 10
May han diém 66 [11.26/28.51|3G1.5| 31 | 3/4" |ABE53a| 30
Chinh luu sélénium 69 0.3 | 0.76 [3G1.5| 31 | 3/4" |ABE53a| 5
Téng nhom 43.22|3G10| 87 C60H63| 63




CHUONG 5 ' ’ , A ]
THIET KE CHIEU SANG CHO PHAN XUONG
SUA CHUA CO KHI

5.1. Pit van dé

Vian dé chiéu sang can dugc hét stic chi y khi thiét ké cac hé théng cung
cap dién cho cac xi nghiép cong nghiép. Khi thiét ké chiéu sang can cht y dén
ngudn sang, chiéu sang cong nghiép, chiéu sang nha &...

Hé thong chiéu sang phai dam bao céc yéu cau sau:

- Khong bi lod mat.

- Khong bi loéd do phan xa.

- Khoéng tao ra nhing khoang tdi do nhiing vat che khuat.

- Phai ¢6 d6 roi dong déu.

- Tao duogc anh sang cang gan anh sang ty nhién cang tot.

5.2. Thiét ké hé thong chiéu siang
5.2.1. Chon hé thong chiéu sang.

Trong phan xudng co dién, viéc chiéu sang chu yéu 1a chiéu sang chung cho
viéc di lai, van chuyén trong phan xudéng, con chiéu sang lam viéc thi trén ban
than cac may cong cu da co chiéu sang cuc bg. Ta chon hé théng chiéu sang té)ng
hop.

5.2.2. Chon loai dén va bé tri dén.

Loai dén:

Ta chon loai dén 1a bong dén soi dbt san xuat tai Viét Nam.

Phan xudng sta chita co khi co dién tich 1100m?, ta ldy chiéu cao trung
binh tir nén dén tran nha cua phan xudng 1a h=4,5m. Cac béng dén duoc treo
cach tran 0,7m bd tri theo cac hang cach déu nhau. Coi mit cong tac cach nén

0,8m.



Khoang cach tir dén dén mit cong tac:
H=45-0,7-0,8 =3m
Nguodn dién cung cdp cho chiéu sang dugc 1ay tir tii chiéu sang ctia phan
xuong co dién. Dién 4p cap cho bong deén 1a 220V 14y tir dién ap pha.
D0 roi t6i thiéu: Enin=30IX

Hé sb du trir: k=1,2.

5.2.3. Thiét ké chiéu sang ciia phin xuéng.

Phuong phép hé sb str dung quang théng: phuong phap nay dung dé tinh
toan chiéu sang chung, khong dé y dén hé s6 phan xa cta tudng, ciia tran va cia
vat can. Tinh theo phwong phép nay st dung biéu thirc sau:

_ ESkZ

F=
Nk

trong do:
F: quang thong ctia mdi dén, Im;
E: do6 roi, Ix;
S: dién tich chiéu sang, m?;
k: hé s6 du trix;
n: s6 bong dén;
Keg: hé b str dung cua dén- no phu thudc vao loai dén, kich thudc va diéu
kién phan xa ctia phong.
Trong bang dg roi ti€u chu.‘fm, nguoi ta cho do roi Ein chir khong cho Ey, Vi
vay khi tinh toan can phai dua vao hé s6 tinh toan:
Z= E/Emin : hé sd Z phu thudc vao loai dén va ti s6 L/H va thuong lay

Z=0,8-1,4.



Khi tra bang dé tim hé sd st dung can xac dinh tri sd goi 1a chi s6 cua
phong:

e
" H(a+b)

0

trong do:
a,b: chiéu dai, chiéu rong ctia phong, m;
H: khoang céach tir dén dén mit cong tac, m;

Nhu viy, theo yéu ciu ctia cong nghé ctia nha mdy, xac dinh dugc do roi tdi
thiéu, cin ct coéng thire trén tim duge quang thong cia mot dén, cin ¢ tri 8O
quang thong tim cdéng suat ctia mot dén. Khi chon cong suat dén tiéu chuan,
nguoi ta co thé cho phép quang thong chénh 1éch tir -10% dén +20%.

Véi phan xudng stra chita co khi gdm 1 khu day nha:

a=55m

b=20m

=>S = 55*20 = 1100 m’
H=3m

_axb  55%*20
H(@+b) 3.(55+20)

14

Tra bang PL 8.1[TL1] lay hé s6 phan xa cta tuong 50%, cua tran 30% ta
duoc ky=0,48
Khoang cach gitra cac day dén:

L=1,8.H=1,8. 3~ 5m

=> Ta bo tri 4 day dén , mdi diy dén c6 cac bong ciing cach nhau 5m nén co
9 bong, bong cubi cach tudng 2,5m. Vay tong cong khu nha 1 cd 4x9=36 bong.
Lay hé s6 du trit k = 1.3 , hé s tinh toan Z = 1.1 ta c0:



_ ESZk 30%1100%1.1*1.3
n kK, 36*0.48

F = 27309(Im)

Viy ta chon bong dén soi dot cong suat P4 = 200W c¢6 quang thdng 1a
3000Im tiéu chuan 220V/230V.

Téng cong suit chiéu sang toan phan xudng la:

P =36*200 = 7200 (W) = 7.2 (kW)
5.2.4. Chon thiét bj va day dan.

Dé cung cap dién cho hé théng chiéu sang cua phan xudng co dién, ta st
dung mot tu chiéu sang dat canh ctra ra vao léy dién tu ti phan phéi vé béng
duong cap va co aptomat tong bao vé cho dudng cap nay. Tu chiéu sang c6 mot
aptomat tong 3 pha va 9 dptdmat mot pha hai cuc mdi aptdmat nay lai cap dién
cho 4 bong den.

- Chon aptomat téng thoa méan diéu kién:
Dién 4p dinh murc: Uy, =380V

Dong dién dinh muc: Ty>1, = — 7.2

= =11.55(A
J3U,, .cosp ~/3x0.38x1 ()

Tra bang PL 4.1[TL1] chon loai aptomat C60H 63 do hdng Merlin Gerin
ché tao co:

Usm=440V; l4,= 63A loai 4 cuc.

- Chon &ptébmat nhanh dén cum 4 dén :
MJi aptomat cép cho 4 bong dén c6 cong suat:
Pit nhem = 200.4 = 800 (W).
Dbién ap dinh mac: Ugna > Ugmip = 0,22(KV).

P _ 800 _ 3 64(A).
U, 220

m

Dong dién dinh murc: [jna > [ =



Tra PL 3.1 [TL3] chon aptomat ctia Merlin Gerin c6 thong sb ghi trong
bang:
Bing 5.1- Bang thong sd aptomat chiéu sang.
Loai aptomat | S0 cuc lim (A) Uinm (VA) In (KA)
C100E 3 20 500 7,5

- Chon cap tir ti phan phdi dén ta chiéu sang:
Dong chiéu sang tong:

P, 7.6

= = 11.55(A).
J3U, cosp +/3*0,38 (A

lites =

Nhu chuong 4 da tinh toan ta chon cap dong ha ap 3 16i cach dién PVC 3G4 do
LENS ché tao ¢6 I, = 53 (A)

Kiém tra theo diéu kién phét nong :

Knc*lep = s

Vi Ky = Ltaco : Kiy*lgp = 53 (A) > 11.55 (A)

Kiém tra theo diéu kién két hop véi aptomat :

1251, ,

thlcp 2 15

1.25*63

53(A) > =52.5(A).

Cap da chon thoa man cac di€u kién ki€m tra
- Chon cép tur tu chiéu sang dén cum 4 den:

Pet hom = 200%4 = 800(W).

P 800
lnhom = —= = —— = 3.64(A).
tt nhom Udm 220 ( )

Chon day dong boc nhya tiét dién 2,5mm” théng s6 ghi trong bang 5.2 ¢6
lcp = 27(A)= M(2x2,5).
Bing 5.2 - Bang thong s6 day dan chiéu sang.



Day dan N N »
— Chiéu | Chiéu | Puong | Phu Dién
Tiet Duong . o , . oo i
dia Kinh day |dayvo | Kkinh tai | tro day | Dién
ién .2 | . x
4 -h K&t cau a4 cach boc tong | dong | dan ¢ | ap thu
in .
" | (N%mm) xy dién | PVC | thé | dién | 20°C | (V)
murc dan
) (mm) | (mm) | (mm) | (A) [(Q/km)
(mm°) (mm)
2,5 710,67 2,01 0,8 1,5 10,62 27 7,41 1500

Kiém tra theo diéu kién phat nong:

Khe-lep 2 ltics
Véikne=1taco: Kplegp=27(A) > 3.64(A).
Kiém tra theo diéu kién két hop vé6i aptomat:

1251,

thlcp Z 15

27(A) > 1,25.20

=16,7(A).

Day dan di chon thda méan céc diéu kién kiém tra.




Chuwong 6

~ TINH BU CONG SUAT PHAN KHANG
PE NANG CAO HE SO CONG SUAT CHO NHA MAY

6.1. Pit van dé

6.1.1. Ton thit dién ning trong mang dién

Pién nang duogc tiéu thu chu yéu trong cac xi nghiép cong nghiép. Cac xi
nghiép nay tiéu thu khoang trén 70% tong s dién nang san xuét ra, vi thé van dé
sir dung dién hop 1y va tiét kiém dién ning trong xi nghiép c6 ¥ nghia rat 16n. vé
mit san xudt ra 1 phai tin dung hét kha ning cta cac nha may phat dién dé san
xuat nhiéu dién nhat, déng thoi vé mit ding dién phai hét stc tiét kiém, giam ton
that dién nang dén muc nho nhat. Phan dau dé 1kWh dién ngay cang lam ra

nhi€u san pham hodc chi phi dién nang cho 1 sdn pham ngay cang giam.

Bing 6.1- Phan tich ton that dién nang trong hé théng dién(TL3)

Ton that dién nang (%) cua
Mang c6 di¢n ap , ,
Duong day May bién ap Tong
U>110kV 13,3 12,4 25,7
U = 35kV 6,9 3,0 9,9
U=0,1+ 10kV 47,8 16,6 64,4
Tong cong 68,0 32,0 100

6.1.2. Y nghia ciia viéc ning cao hé s cosg

Néng cao hé sé cosp 13 mot trong nhitng bién phap quan trong dé tiét kiém
dién ndng:

- Giam t6n that cong suat trong mang dién

T6n that cong suét trén duong day duge tinh theo cong thirc:



2
AQ- P R=P . Qg _ApE+A
Q=—7 R=5zR" @+ AQ()

Khi giam Q truyén tai trén duong day ta giam dugc thanh phan ton that
cong sut AQgdo Q gay ra.

- Giam ton that dién ap trong mang dién
Ton that dién ap duogc tinh nhu sau:

PR+QX _PR QX AU

AU= U U U ®

+ AU @

Giam luong Q truyén tai trén duong day ta giam dugc thanh phan AU(q)
do Q gay ra.

- Tang kha ning truyén tai ctia duong day va mdy bién ap

Kha ning truyén tai ctia duong day va mdy bién ap phu thudc vao diéu
kién phat nong, tirc phu thudc vao dong dién cho phép cua ching. Dong dién
chay trén day dan va mdy bién ap duoc tinh nhu sau:

|:—“P2+Q2
J3u

Biéu thtrc chung to trong cing mot tinh trang phat néng nhat dinh cia

duong day va may bién ap( I = const) chung ta c6 thé ting kha ning truyén tai

cong suat tac dung P cta ching bang cach giam cong suit phan khang Q ma

chiing tai di. Vi thé khi van giir nguyén dudng diy va may bién 4p néu coso cla

mang duoc nang cao thi kha ning truyén tai ctia chiung duoc ting 1én

- Ngoai ra, viéc nang cao h¢ so cos con dua dén hiéu qua la giam duogc chi

phi kim loai mau, gép phan 1am 6n dinh dién éap, ting kha ning phat dién cua

may phat dién.



6.2.Cac bién phap nang cao hé s6 cose va chon thiét bi bui cong suat
6.2.1.Hé s cong suit cose

- Hé sb cong suét tuc thoi: 1a hé sb cong suét tai mot thoi diém nao do, do
duoc nho cac dung cu do cong suat, dién ap va dong dién:

_ P
€0 T

Do phu tai ludn bién dong nén cose tirc thoi cling ludn thay dbi theo, vi

thé cos¢ tirc thoi khong cé gia tri trong tinh toan.

- Hé s6 cong suat trung binh: 12 cose trung binh trong mot quang thoi gian
nao do:

Cos@y, = cos(arctg %)
th

H¢ s6 Cospy, dugc danh gid mic do sir dung dién tiét kiém va hop 1y cua
xi nghiép.

- Hé s6 cong suat tu nhién: 1a hé sd cose trung binh tinh cho ca nam khi
khong c6 thiét bi bu. Hé s Coso tu nhién dugce lam can cu dé tinh toan nang cao
hé s cong suat va bu phan khang.

6.2.2. Céc bién phap ning cao hé so cosg va chon phwong phap bu cong suat

phan khang

6.2.2.1. Cac bién phap ning cao hé s6 cong suat

- Nang cao hé sb cong suit Cose tur nhién: La phuong phap dé cac ho tiéu
thu dién giam b6t duoc luong cong suat phan khang Q tiéu thy nhu ap dung cong
nghé tién tién, str dung hop 1y cac thiét bi dién.
Bién phap nay dua lai hiéu qua kinh t& ma khong yéu cau thiét bi bu. Vi vy phai

uu tién xét bién phap nang cao hé so Cose tu nhién trudc.



Cac bién phap ning cao hé sé6 Coso tu nhién:

oThay ddi qua trinh cong nghé dé thiét bj dién 1am viéc ¢ ché do hop
ly.
oThay thé dong co non tai bang dong co co céng suat nho hon vai
dong co non tai tiéu thu céng sudt phan khang bang:
Q = Qo+ (Qum- Qo)kpi’
Qo: Cong suit phan khang ltic dong co 1am viéc khong tai.
Qum: COng suét phan khang lac dong co 1am viéc & ché d6 dinh mirc.

Kot: hé s6 phu tai.

oHan ché dong co chay khong tai.

oDung dong co ddng bo thay cho dong co khong dong bd vi co hé sd
cong sut cao, c6 thé lam viéc nhu mot may bu phan khang & ché do qua kich tir,

oNang cao hiéu qua chat lugng cia viéc stra chira dong co.

oThay thé bién ap non tai bang cac bién 4p c6 dung luong nhé hon.

- Nang cao hé sd cong suit Cose bang phuong phap bu: La cach dit thiét
bi & gan céc thiét bi dung dién dé cung cp cong sut phan khang cho chung. Ta
giam duogc luong cong sudt phan khang truyén tai trén duong day, tir d6 nang
cao hé s cong suit Cose.

Bu cong suat phan khang dua lai hiéu qua kinh té nhung phai tén kém vé
viéc mua sam thiét bi va chi phi van hanh chung. Vi vdy phuong phap bu phai

dua trén co so tinh toan kinh té - k¥ thuat.
Cac bién phap ning cao hé sé cose bang phwong phap bu:

oTu dién

Uu diém:



= Ton that cong suat tac dung nho.
= Lip rap bao quan dé dang, van hanh yén tinh.
= Hiéu suét str dung cao va von dau tu hop 1y.

Nhuoc diém:

» C4u tao kém chic chin, dé bi pha hoéng khi ngén mach.
= Tao dong dién xung khi dong va c6 dién 4p du khi cit.
oMay bu dong bo
= C6 kha ning sinh ra hoic tiéu thu cong suat phan khang & ché d6 qua
kich thich hodc thiéu kich thich nén duoc dung 1am thiét bi diéu chinh dién ap.
= Van hanh 6n a0, kho lap rap bao quan.
= T6n kém va kho diéu chinh dung luong bu.
oPong co khong dong bd dugce dong bd hoa.
= T6n that cong sudt 16n nén chi st dung khi khong c6 thiét bi bu
khéac.
6.2.2.2.Lwa chon phwong phap bui cong suat phan khang
Co loi vé& mit giam ton that dién ap, dién nang cho tung ddi tuong dung
dién la dat phan tan cac b tu cho timng dong co di¢n. Tuy nhién néu dat phan tan
qua s& khong c6 loi vé mit von dau tu, vé quan 1y van hanh. Vi viy, dat tu bu tap
trung hay phan tan dén mtc nao 1a tiy thudc vao hé théng cung cip dién cua
timg d6i tuong.
V61 nha may san xuat may kéo c6 cong sudt 10n, so bo ta co thé lya chon
thiét bi bu cong suat phan khang bang tu dién tinh tai thanh cai phia ha ap.
- So d6 nbi day tu dién ha ap:
GOm thiét bi dong cit va bao vé ¢ thé 1a cau dao, ciu chi. Tu dién dién ap thép

1a loai tu dién 3 pha cac phan ttr ndi thanh hinh tam gic phia trong:



Hinh 4.1- So d6 nbi day cta tu dién ha ap

6.3.X4c dinh, tinh toian va phan b dung lwong bu cong suit phan khing
6.3.1.Xac dinh dung lwgng bu toan nha may

Theo tinh todn & chuong 2, ta co6:

Pinm = 7687.61 (KW).

Qitnm = 6628.09 (kKVA).

Sinm = 10150.41 (kVA).

Cosonm=0,76.

Bai toan dua ra 12 phai nang hé s6 Cos@nm 1&n 0,95.

[Trl146; TL1]

Pé nang hé s6 Cos@nm1én 0,95 can bu mot lugng cong suat phan khang:

Qos = Pu(tgo: - tgp2)a

Py Cong suét tac dung tinh toan ctia nha mdy.

tgp.: Tri s6 tmg véi hé s6 Coso trude khi bu (Vi Cose, = 0,7 thi tgp, =
0,855).



tge,: Tri s6 tng v6i hé s6 Cose sau khi bu (V6i Cose, = 0,95 thi tgep, =
0,329).

o: Hé sb xét téi kha ning nang cao hé sb cong suét bang phuong phap
khac.(Trong truong hop ta chi xét nang cao hé s6 Cos¢ bang phwong phap bu, o
=1).

— Téng dung luong can bu:

Qpx = 7687.61 (0,855 - 0,329) = 4005.24(KVA).
6.3.2.Phan b6 dung lwong bui trong mang dién nha may

Mang dién nha may la mang dién hinh tia ¢6 7 nhanh tir tram phan phéi
trung tdm dén céac tram bién ap phan xuong.

Dung lugng bu tdi wu cho mdi nhanh dugce tinh theo cong thirc:

[Tr147; TL1]

th Q - Qbu :

Qb nhanh= Qunann — R

hénh
Qb nhann: Dung luong cong suat phan khang can bu cho mdi nhanh(kVAr).
Qnhanh: Phu tai phan khang cua moi nhanh(kVAr).

Q: Téng phu tai phan khang ctia mang(kVAr).

Quia: Dung lugng bu cua mang(KVAr).

Ry: Dién tré tuong duong cua mang dién(Q).

Rohann: Dién tré moi nhanh(Q).

Théng ké dién trd cac nhanh va phu tai phan khang mdi nhanh:

Bing 6.2 - Bang thong ké dién tré cac tuyén cap cao ap.

Chiéu dai ro rc
Stt Duong cap Loai cap
(m) (Q/m®) Q)




1 TPPTT-B1 2XLPE 3*16 442 0.32
2 TPPTT-B2 2XLPE 3*16 456 0.34
3 TPPTT-B3 2XLPE 3*16 272 0.2
4 TPPTT-B4 2XLPE 3*16 327 4 0.24
3) TPPTT-BS 2XLPE 3*16 306 0.22
6 TPPTT-B6 2XLPE 3*16 272 0.2
7 TPPTT-B7 2XLPE 3*16 286 0.21

- Pién tro tram bién 4p 1000 (KVA) B1,B2,B3,B5,86,B7:

2
AP U
RBAPX = M 103(Q)
Sa
m

Tur bang 2.10 ta co:
APy = 12.6 (KW).
Uim = 0.4(kV).
Sam= 1000(kVA).
Thay s6 vao ta co:

12.6*0.42

10007 10° = 0.004() .

BAPX
Vi tram c¢6 2 may bién ap 1am viéc song song nén dién tré bién ap giam di
2 151’1: RBl = RBZ = RB;g: RB5= RBG= RB7: OOOZ(Q)

- Pién trd tram bién ap 1600 (kVA) B4:
Tur bang 2.10 ta co6:



APy = 18(kW).
Ugm = 0.4(KV).
Sem= 1600(KVA).

18*0.4°

BAPX — Wlo3 — OOOlSdQ) .

Vi tram c6 2 may bién &p lam viéc song song nén dién trd bién ap giam di

2 1an: Rgs= 0.00078(Q).

Két qua tinh toan dién tré cac nhanh duoc théng ké trong bang 6.3:

Bing 6.3 - Bang thong ké dién trd cac nhanh hinh tia.

Stt Nhanh rc () rea (QQ) Ri ()
1 TPPTT-B1 0.32 0.002 0.322
2 TPPTT-B2 0.34 0.002 0.342
3 TPPTT-B3 0.2 0.002 0.202
4 TPPTT-B4 0.24 0.00078 | 0.24078
5 TPPTT-B5 0.22 0.002 0.222
6 TPPTT-B6 0.2 0.002 0.202
7 TPPTT-B7 0.21 0.002 0.212

= Dié¢n tr¢ tuong duong cua mang di¢n nha may: Ry =

' ( 1 1 1 1 1 1 1 )1
e e e Sy I + + + + + +
R R, R, R, R, R R, 0322 0342 0202 024078 0222 0202 0212

= 0,034(Q).

Thdng ké cong suit phan khang ctia mdi nhanh:



Bing 6.4 - Bang cong suat phan khang mdi nhanh clia mang dién nha may.

Stt Nhanh Qnnann (KVAT)

1 TPPTT-B1 1344.68

2 TPPTT-B2 1436.4

3 TPPTT-B3 748.88

4 TPPTT-B4 1575

5 TPPTT-B5 924

6 TPPTT-B6 1536.15

7 TPPTT-B7 720
Tong 8285.11

Dung luong bu tdi wu cho timg nhanh:

Bing 6.5 - Bang phan bb dung lugng bu tdi vu cho ting nhanh.

Stt Nhanh Rihanh (€2) | Qnhann (KVATI) | Qbirnhanh (KVAT)

1 TPPTT-B1 0.322 1344.68 859.47
2 TPPTT-B2 0.342 1436.4 1008.45
3 TPPTT-B3 0.202 748.88 86.5

4 TPPTT-B4 0.24078 1575 967.15
5 TPPTT-B5 0.222 924 264.73
6 TPPTT-B6 0.202 1536.15 811.66
7 TPPTT-B7 0.212 720 29.63

Tra bang 6.7 [TL2] chon chon tu dién bu cosp do DAE YEONG ché tao

c6 thong sb ghi trong bang:




Bing 6.6 - Bang thong sd tu dién bu coso.

Ma hiéu

Udm (V)

Idm (A)

C (uF)

Qo (kVAT)

DLE-3H100K6T 380

189,9

1,83

100

Cu thé tinh toan bu cho timg nhanh nhu sau:

Bing 6.7 - Bang két qua bu cong suat phan khang.

stt | Nhanh Loai tu @ S6 bo Tong Qo | Qoyéu cau
(KVAr) (KVAr) (KVAr)
1 Bl DLE-3H100K6T | 100 9 900 859.47
2 B2 DLE-3H100K6T | 100 11 1100 1008.45
3 B3 DLE-3H100K6T | 100 1 100 86.5
4 B4 DLE-3H100K6T | 100 10 1000 967.15
5 B5 | DLE-3H100K6T | 100 3 300 264.73
6 B6 DLE-3H100K6T | 100 9 900 811.66
7 B7 DLE-3H100K6T | 100 1 100 29.63
Téng dung lugng bu 1a:
Qpz = 4400(KVA).
Thay vao cong thic
Qo = Pu(tgo: - tges)a
g, = aPtgp; ~Q, _ 7687.610,855-4400 _ 0o

aP

tt

7687.61




—c0osp =0,96: Thoa min yéu cau.

Tu aptomat
tong

Tu phan phoi

cho PX

Tu bu coso

Tu aptomat
phan doan

Tu bu coso

Tu phan phdi
Cho PX

Tu aptomat
tong

Hinh 6.2- So d6 lap dit tu dién bu trén 2 phan doan thanh gop tram B1.
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