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CHUONG I

1.1. VAI TRO VA VI TRi PIA LY

Nghanh luyén kim den 1a nghanh céng nghiép ning mang tdm quan trong
trong sy phét trién chung cta nén kinh té nudc ta, nd dong vai trd quan trong
cung cdp nguyén liéu cho cac nganh khac nhu : co khi ché tao , giao thong , xay
dung ...Hon nita chung ta c6 thé dua vao lugng tiéu thy gang thép trén dau

ngudi ma biét duge tiém luc phat trién cia mot nén kinh té dang phat trién cu thé

nhu nudc ta.

Vi dic diém vé cong nghé co nhidu khi bui nén nha may luyén kim
thuong duoc bd tri ¢ nhitng noi xa thanh phé , xa khu dan cu . Nha may luyén

kim den ma em dugc giao nhiém vu thiét ké c6 quy mod kha 16n véi 7 phan

xuong , mot tram bom va mot ban quan 1y.

GIOI THIEU CHUNG VE NHA MAY LUYEN KIM DPEN

BANG THIET BI PHAN XUONG

Ki hiéu Tén phan xudng Cong suat dat
trén mat (kW)
bang

1 Phan xudng luyén gang (phu tai 3kV 1a 3200kW) 8200

2 Phan xudng 10 mactin 3500

3 Phan xuong may can phoi tim 2000

4 Phan xuong can nong (phu tai 3kV 1a 2500kW) 7500

) Phan xuong can ngudi 4500

6 Phan xuong ton 2500

7 Phan xudng stra chira co khi Theo tinh toan

8 Tram bom( phu tai 3kV l1a 2100kw) 3200

9 Ban quéan ly va phong thi nghiém 320

10 Chiéu sang phan xudng Xéc dinh theo

di¢n tich

Do tim quan trong cua nha may nén ta xép nha may 1a ho tiéu thu loai 1,

can dam bao cap dién lién tuc va an toan .
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Mit bang bo tri cdc phan xudng va nha lam viéc ciia nha may dugc bo tri
nhu sau:

Hinh1.1: Mdt bangcdc phdn xuéngeiia nhad may luyén kim den.

1.2.DANH SACH THIET BI PHAN XUONG SCCK

Tt Tén thiét bi S6 Nhan | Congsuat | Ghichi
luong | hi¢u (kW)
BO PHAN DUNG CU
1 | May tién ren 4 k625 10
2 | May tién ren 4 K620 10
3 | May doa toa do 1 2450 4.5
4 | May doa ngang 1 2614 4.5
5 | May phay van nang 2 6H82 7
6 | May phay ngang 1 6H84 4.5
7 | May phay chép hinh 1 6HK 5.62
8 | May phay ding 2 6H12 7.0
9 | May phay chép hinh 1 642 1.7
10 | May phay chép hinh 1 6461 0.6




11 | May phay chép hinh 1 64616 3.0
12 | May bao ngang 2 7M36 7.0
13 | M4y bao giuong 1 try 1 MC38 10
14 | May xoc 2 7M36 7.0
15 | May khoan hudng tam 1 2A55 4.5
16 | May khoan ding 1 2A125 4.5
17 | May mai tron 1 36151 7.0
18 | May mai tron van nang 1 312M 2.8
19 | M4y mai phang c6 tryc ding 1 373 10
20 | May mai phang c6 truc nam 1 371M 2.8
21 | May ép thuy luc 1 0-53 4.5
22 | May khoan dé ban 1 |HC-12A 0.65
24 | M4y mai sac 2 - 2.8
25 | May ép tay kiéu vit 1 - -
26 | Ban tho ngudi 10 - -
27 | May gitia 1 - 1.0
28 | May mai sac cac dao cat got 1 | 3A625 2.8
BO PHAN SUA CHUA CO KHI VA DIEN

1 | May tién ren 3 1A62 7.0
2 | May tién ren 2 1616 4.5
3 | May tién ren 2 IEGIM 3.2
4 | May tién ren 2 163A 10
5 | May khoan dimg 2 | 2A125 2.8
6 | May khoan dting 1 2A150 7
7 | May khoan van nang 1 6H81 4.5
8 | May bao ngang 1 7A35 5.8
9 | May mai tron van nang 2 3130 2.8
10 | M4y mai phang 1 - 4.0
11 | May cua 2 872A 2.8
12 | May mai hai phia 2 - 2.8
13 | May khoan ban 7 |HC-12A 0.65
14 | May ép tay 2 P-4T -
15 | Ban thg nguoi 3 - -
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CHUONG II
XAC PINH PHU TAI TiNH TOAN CHO NHA MAY LUYEN KIM
PEN

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

Phy tai tinh toan 1a mot sb liéu rat co ban dung dé thiét ké hé thong cung
cap dién.

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

2.1.2 Cac phwong phap g(éc dinh phu téi‘i tinh toan.

Hién nay da c6 nhi€u nghién ctru vé cac Phu:ong phap xac dinh phu tai tinh

toan, nhung cac phuong phap dugc dung chu yéu la: ’ ,
_a Phuwong phap xdc dinh phu tai tinh toan theo cong sudt dat va hé so nhu
cau :
Mot cach gan ding c6 thé 1dy Py = Py
n
Ptt = I<nc.Z: Pdi
i=1

Qu =Py ™19

P
St :\/Pt§+Qt2t =—

Coso

Khi do
n
I:)tt = Knc * Z I:)dmi
i=1

Trong do6 :

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

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

-1 : s6 thiét bi trong nhom
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- K, : hé b6 nhu cau ctia nhom hd tiéu thu dic trung tra trong $6 tay tra
cliru

Phuong phap nay c6 wu diém 1a don gian, thuin tién. Nhuoc diém cua
phuong phéap nay 1a kém chinh xac. B6i hé s nhu cau tra trong sb tay 13 mot sb
liéu ¢b dinh cho truéc, khong phu thude vao ché do van hanh va sd thiét bi trong
nhom.

b.Phwong phdp xdc dinh phu tdi tinh todn theo sudt phu tai trén mét don
vi dién tich san xudt :

Cong thuc tinh :
Ptt =P, *F
Trong do :

- Po : suét phu tai trén mot don vi dién tich san Xuét ( W/m? ). Gia tri po
duoc tra trong céc so tay.

- F : dién tich san xuat (m?)

Phuong phép nay chi cho két qua gan dung khi c¢6 phu tai phan b dong
déu trén dién tich san xuit, nén no6 dugc dung trong giai doan thiét ké so b9, thiét
ké chiéu sang.

C. Phuwong phdp xdc dinh phy tdi tinh todn theo sudt tiéu hao dién ndng
cho mot don vi thanh phcim )

Cong thuc tinh toan :

Trong do6 :

M : Sé don vi san pham duoc san xuat ra trong mot nim

W, : Suit tiéu hao dién nang cho mot don vi san pham (kWh )

Timax : Thoi gian st dung cong suét 16n nhat ( giod)
Phuong phap nay duoc dung dé tinh toan cho cac thiét bi dién c6 do thi phuy tai it
bién doi nhu : quat gi6, may nén khi, binh dién phan... Khi d6 phu tai tinh toan
gan bang phu tai trung binh va két qua tinh toan twrong d6i chinh xac.

d. Phwong phdp xdc dinh phu tdi tinh todn theo céng sudt trung binh va hé
s6 cue dai.
Cong thtrc tinh :




Ptt = KmaxK sd Z P dmi

i=1

Trong do :

n : S thiét bi dién trong nhom

Pami : COng suat dinh muc thiét bj th i trong nhém

Kinax : Hé s6 cuc dai tra trong ) tay theo quan h¢

Kmax =,f ( an’ st ) , , ,

Nhg : SO thiét bi sir dung dién c6 hi¢u qua la so thiét bi gid thiét co cung
cong suat va ché do lam viéc, chung doi hoi phu tai bang phu tai tinh toan cua
nhom phu tai thuc té.( Gom c6 cac thiét bi c6 cong suat va ché do lam viéc khac
nhau )

Cong thirc dé tinh nyy nhu sau :

Trong do6 :

Pam : cOng suat dinh muc cua thiét bi thir 1

n : s6 thiét bi c¢6 trong nhém
Khi n 16n thi viéc xac dinh nyq theo phuong phap trén kha phuc tap do do co thé
xac dinh npg mot cach gan dung theo cach sau :

+ Khi thod min diéu kién :

m = I:)dmmax 33
P

dmmin
va Ksd > 0,4 thi liy npg = n

Trong d6 Pam miny Pam max 18 cONg suat dinh muc bé nhat va 1én nhat cla céac
thiét bi trong nhom

+ Khi m > 3 va Ky > 0,2 thi npg ¢6 thé x4c dinh theo cong thuc sau :

n 2
[zzpmj
nh — i=1

TP

dmmax




+ Khi m > 3 va Ky < 0,2 thi npq duge xac dinh theo trinh ty nhu sau :
.Tinh ny - s0 thi€t bi c6 cong suat > 0,5P 4y, max
.Tinh P;- tong c6ng suat cua n, thiét bi ké trén :

N1
P :Z P i
=)

i n P:
Tinh n*= | ; P* p

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

P = Zn: P i
o1

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

Tinh Nhg = Npg™*.N

Can chu ¥ 1a néu trong nhém c6 thiét bi tiéu thu dién 1am viéc & ché do
ngan han lap lai thi phai quy doi vé ché do dai han khi tinh npq theo cong thurc :

Pgd=Pdm.\/ Ka%

Kq : hé sé dong dién twong ddi phan tram .

Ciing can quy doi vé cong suit 3 pha dbi véi cac thiét bi dung dién 1 pha.

+ Néu thiét bi 1 pha dau vao dién 4p pha :

qu = '?’-Pdmfa max )

+ Thiét bi mot pha dau vao dién ap day :

P = \/§-Pdm

Chu y : Khi s6 thiét bi hiéu qua bé hon 4 thi ¢6 thé dung phuwong phap don
gian sau dé xac dinh phu tai tinh toan :

+ Phu tai tinh toan ctia nhom thiét bi gom so thiét bi 1a 3 hay it hon c6 thé
lay bang cong suat danh dinh ctia nhom thiét bi d6 :

Pe = Z Pemi
i=1

n : s6 thiét bi tiéu thu dién thuc té trong nhom.
Khi sd thiét bi tiéu thu thuc té trong nhom 16n hon 3 nhung s6 thiét bi tiéu
thu hiéu qua nho hon 4 thi ¢ thé xac dinh phu tai tinh toan theo cong thirc :

Pe = Z K +P dmi
i=1

Trong d6 : K 1a hé s6 tai . Néu khong biét chinh xac co thé lay nhu sau :
Ki= 0,9 do6i véi thiét bi lam viéc & ché do dai han .
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K= 0,75 d6i véi thiét bi 1am viéc & ché do ngin han lap lai.
e. Phurong phdp xdc dinh phu tdi tinh todn theo cong sudt trung binh va hé
s6 hinh déng.
Cong thtre tinh : Py = Kpg.Pio
Qi = Pw.tgoe

Si = \/ Ptt2 + Qtt2

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

o

— 0 —

T T

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

A : dién nang ti€u thy ctia mot nhom ho tiéu thu trong khoang thoi gian T.

f. Phwong phdp xdc dinh phu tdi tinh todn theo cong sudt trung binh va
do léch trung binh binh phuong.

Cong thuc tinh : Py =Py £ B.0

Trongdd: P:he s6 tan xa.

& : d6 1éch cua do thi phu tai khoi gia tri trung binh.

Phuong phap nay thuong duoc dung dé tinh toan phu tai cho cac nhom
thiét bi ctia phan xudng hodc cia toan bd nha may. Tuy nhién phuong phap nay
it dugc dung trong tinh toan thiét ké méi vi né doi hoi kha nhiéu thong tin vé phu
tal ma
chi phi hop v6i hé thong dang van hanh.

9. Xac dinh phu tai dinh nhon cua nhom thiét bi.

Theo phuong phép ndy thi phu tai dinh nhon cia nhom thiét bi s& xuat
hién khi thiét bi c6 dong khoi dong 16n nhat md mdy con céc thiét bi khac trong
nhoém lam viéc binh thuong va duoc tinh theo cong thire sau :

Idn = Ikd max+ Itt - st-ldm max

Trong do6 :
ld max - dong khai dong cua thiét bi c6 dong khéi dong 16n nhat
trong nhém.
I - dong tinh toan cia nhdém may .
l4m max - dOng dinh muc cua thiét bi dang khoi dong.
Ksq - hé sb st dung ctia thiét bj dang khoi dong.

2.2 TINH TOAN PHU TAI CHO PHAN XUONG SUA CHUA CO KHi
2.2.1 Phan nhém phu tai.
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Dé phan nhém phu tai ta dira theo nguyén tic sau :

+ Céc thiét bi trong nhom nén cd cung mot ché do 1am viéc .
+ Céc thiét bi trong nhom nén gan nhau tranh chdng chéo va giam chiéu dai
day dan ha ap.
+ Cong suét cac nhom ciing nén khong qua chénh léch nhém nham giam chiing
loai tu dong luc.

e Can cu vao vi tri, cong suét clia céc may cong cu bd tri trén mat

bing phin xudng ta chia ra 1am 5 nhom. Két qua thé hién ¢ bang

Sau.
Bing tong hop két qui phan nhém phu tdi di¢n
Tén thiét bi S6 | Kihiéu | Cong suat Pgn(kW) |  Igm(A)
luong trén mat 1may | Toan bd
bang

Nhom 1
1 | May tién ren 4 1 10 40 4*25,32
2 | May doa ngang 1 4 4.5 4.5 11,39
3 | May mai phang c6 tryc nim 1 20 2.8 2.8 7,09
4 | May mai sic 1 24 2.8 2.8 7,09
5 | May gita 1 27 1.0 1.0 2,53
6 | May mai sac c6 dao cat got 1 28 2.8 2.8 7,09
Téng nhom 1 n=9 53.9 136,46

Nhom 2
May tién ren 4 2 10 40 4*25,32
May phay chép hinh 1 10 0.6 0.6 1,52
May mai tron 1 17 7 7 17,72
May khoan dé ban 1 22 0.56 0.56 1,65
May mai sic 1 24 2.8 2.8 7,09
Téng nhém 2 n=8 51.05 129,24

Nhoém3
1 | May phay van nang 2 5 7 14 2*17,72
2 | May phay ngang 1 6 4.5 4.5 11,39
3 | May phay chép hinh 1 7 5.62 5.62 14,23
4 | May phay chép hinh 1 11 3 3 7,59
5 | May bao ngang 2 12 7 14 2*17,29
6 | May bao givong mot try 1 13 10 10 25,32
7 | May khoan hudng tdm 1 15 4.5 4.5 11,39
Tong nhém 3 n=9 55.62 140,81
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Nhém 4
1 | May Doa toa d6 1 3 4.5 4.5 3*11,39
2 | May phay dang 2 8 7 14 2*17,72
3 | May phay chép hinh 1 9 1.7 1.7 4,30
4 | May xoc 2 14 7 14 2*17,72
5 | Méy khoan dung 1 16 4.5 4.5 11,39
6 | My mai van ning 1 18 2.8 2.8 7,09
7 | My mai phang c6 truc dung 1 19 10 10 25,32
8 | May ép thuy luc 1 21 45 45 11,4
9 | May cua 1 1 2.8 2.8 7,09
10 | May mai hai phia 2 12° 2.8 5.6 2*7,09
11 | May khoan ban 3 13’ 0.56 1.95 3*1,65
Tong nhém 4 n=16 66.35 167,97
Nhoém 5
1 | May tién ren 2 1’ 7 14 2*17,72
2 | May tién ren 2 2’ 45 9 2*11,39
3 | May tién ren 2 3 3.2 6.4 2*8,10
4 | May tién ren 1 4 10 10 25,32
5 | Méy khoan dung 2 5 2.8 5.6 2*7,09
6 | May khoan dung 1 6’ 7 7 17,72
7 | May phay van nang 1 T 4.5 4.5 11,39
8 | May bao nganh 1 8’ 5.8 5.8 14,68
9 | Mdy mai tron van nang 1 9 2.8 2.8 7,09
10 | May mai phang 1 10° 4 4 10,13
Téng nhém 5 n=14 69.1 174,94
2.2.2 Tinh toan phu taii cho tirng nhém.
a. Xac dinh phu tai tinh toan cua nhom 1
Danh sdch thiét bi thuéc nhém 1
Tén thiét bi S6 | Kihiéu | Cong suit Pyn(kW) | lam(A)
luong | trén mat 1may | Toan bd
bang
Nhém 1
1 | May tién ren 4 1 10 40
2 | May doa ngang 1 4 4.5 4.5
3 | M4y mai phang c6 truc nam 1 20 2.8 2.8
4 | May mai sac 1 24 2.8 2.8
5 | May gita 1 27 1.0 1.0
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May mai sac c6 dao cat got

1

28

2.8

2.8

Toéng nhém 1

n=9

53.9

Tra bang phu luc 1.1(TL1)ta tim duoc K¢y =0,16 ; cose = 0,6 ta cé

S thiét bi trong nhom n =9

S6 thiét bi lam viéc hitu ich n;=4  taco n*=4/9 =0,44

T6ng cong suat cia nhom P= 53,9 (KW)

Cong suét cta thiét bi c6 cong suat 16n nhat : Py max = L0(KW)

Cong suét cua thiét bj co cong suét nho nhét : Py min = 1(KW)

Cong suit cua cac thiét bj hiru ich P,= 4*10 = 40

suy ra P*=40/53,9=0,74

tra bang phu lyc PL 1.4(TL1) dwoc n*,,=0,7

Sé thiét bi lam viéc c6 higu qua npg=0,7%9 = 6,3~6

tra bang phu luc PL1.5(TL1) v6i Kgg =0,16 , Ny =6 c0 Knax=2,64
» Phu tai tinh toan cua nhom 1:

Pi=Kmax*Ksg*Pam =2,64*0,16*53,9 = 22,77(kW)

Qu=Py*tgy =22,77*1,33=30,28(kW)

=t 220157 95 (KVA)
Cosp 0,6
37,95

| Stt

tt= =
Uv/3 0383

=57,66(A)

Idn = Ikdmax + Itt - st*ldmmax = Kmm * Iddmmaxx + Itt - st * Idmmax
Trong do:
- liamax : DONg dién khoi dong thiét bi c6 dong khoi dong 16n nhat.
- Iy : Dong dién tinh toan ctia nhom.
- l4mmax: DONng dién dinh muc cua thiét bi dang khéi dong.
Kmm: Hé 6 md may ciia dong co(Knm=5 +7)
- K : Hé sb str dung cua thiét bi dang khoi dong.
Thay s6 ta dugc: lg, = 5*25,32+57,66- 0,16*25,32= 180,21(A)

b. Xdc dinh phu tai tinh toan cua nhom 2.
Danh sdch thiét bi thuéc nhém 2

Nhom 2
1 | May tién ren 4 2 10 40 4*25,32
2 | May phay chép hinh 1 10 0.6 0.6 1,52
3 | May mai tron 1 17 7 7 17,73
4 | May khoan dé ban 1 22 0.56 0.56 1,65
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5 | May mai sdc 1 24 2.8 2.8 7,09
Toéng nhém 2 n=8 51.05 129,24
Tra bang phu luc 1.1(TL1)ta tim duoc K¢ =0,16 ; cose = 0,6 ta cé
S thiét bi trong nhom n = 8
S6 thiét bi lam viéc hituich n;=5  tacd n*=5/8 =0,63
Tong cong suat cia nhom P= 51,05 (KW)
Cong suét cia thiét bi c6 cong sudt 16n nhat : Py, max = 10(KW)
Cong suat cta thiét bi c6 cong suat nho nhat : Py min = 0,6(KW)
Cong suit cua cac thiét bi hiru ich P,= 4*10+1*7 = 47
suy ra P*=47/51,05=0,92
tra bang phu luc PL 1.4(TL1) dwoc n*,,=0,71
Sé thiét bi lam viéc c6 hi¢u qua npq=0,71*8 = 5,68~6
tra bang phu luc PL1.5(TL1) v6i Kgg =0,16 , Ny =6 c0 Knax=2,64
» Phu tai tinh toan cua nhom 2:
Pi=Kmax*Ksg*Pam =2,64*0,16*51,05 = 21,56 (kW)
Qu=Py*tgy =21,56*1,33=28,67 (kW)
Sy=— 20 o593 (kvA)
Cosp 0,6
Stt 35,93
Iyt = U5 0w =54,6(A)
Idn = Ikdmax + Itt - st*ldmmax = Kmm * Iddmma\xx + Itt - st * Idmmax
Thay s0 ta dugc: 14, = 5*25,32+54,6- 0,16*25,32= 177,15(A)
C. Xac dinh phu tai tinh todn cua nhom 3.
Danh sdch thiét bi thuéc nhém 3
Nhom3
1 | May phay van nang 2 5 7 14 2*17,72
2 | May phay ngang 1 6 4.5 4.5 11,39
3 | May phay chép hinh 1 7 5.62 5.62 14,23
4 | May phay chép hinh 1 11 3 3 7,59
5 | May bao ngang 2 12 7 14 2*17,29
6 | May bao givong mot tru 1 13 10 10 25,32
7 | May khoan hudng tam 1 15 4.5 4.5 11,39
Téng nhém 3 N=9 55.62 140,81
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Tra bang phu luc 1.1(TL1)ta tim dugc Kgq =0,16 ; cosp = 0,6 ta c6

Sé thiét bi trong nhom n =9

S6 thiét bi lam viéc hitu ich n;=6  tacd n*=6/89=0,67

Téng cong suat cia nhom P= 55,62 (KW)

Cong suét cua thiét bj co cong suét 1on nhét : Py max = 10(KW)

Cong sudt cta thiét bi c6 cong suat nho nhit : Py min = 3(KW)

Cong suét cua cac thiét bi hitu ich Py= 2*7+1*5,6+1*10+2*7=43,6

suy ra P*=43,6/55,62 =0,78

tra bang phu luc PL 1.4(TL1) dwoc n*,,=0,86

S6 thiét bi lam viéc c6 hi¢u qua nyq= 0,86 *9 = 7,74~8

tra bang phu luc PL1.5(TL1) v6i K¢ =0,16 , npg=8 c0 Kna=2,31
» Phu tai tinh toan cua nhom 3:

Pi=Kmax*Ksg*Pam =2,31*0,16*55,62 = 20,56 (kW)

Qu=Py*tgy =20,56*1,33=27,34(kW)

ot 200 557 (KVA)
Cosep 0,6

|, St _ 3427
U3 0,383

=52,07(A)

— * — * *
Idn - Ikdmax+ Itt - st Idmmax - Kmm Iddmmaxx+ Itt' st Idmmax

Thay s6 ta duoc: Iy, = 5*25,32+52,07- 0,16*25,32= 174,62(A)

d. Xdc dinh phu tdi tinh todan cia nhém 4.
Danh sach thiét bi thuéc nhém 4

Nhom 4

1 | May Doa toa d¢ 1 3 4.5 4.5 3*11,39
2 | May phay ding 2 8 7 14 2*17,72
3 | May phay chép hinh 1 9 1.7 1.7 4,30
4 | May xoc 2 14 7 14 2*17,72
5 | May khoan ding 1 16 4.5 4.5 11,39
6 | May mai van nang 1 18 2.8 2.8 7,09
7 | May mai phang c6 tryc ding 1 19 10 10 25,32
8 | May ¢ép thuy luc 1 21 4.5 4.5 11,4
9 | May cua 1 11’ 2.8 2.8 7,09
10 | May mai hai phia 2 12° 2.8 5.6 2*7,09
11 | May khoan ban 3 13 0.56 1.95 3*1,65

Toéng nhém 4 N=16 66.35 167,97
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Tra bang phu luc 1.1(TL1)ta tim dugc Kgq =0,16 ; cosp = 0,6 ta c6

S6 thiét bi trong nhom n =16

S6 thiét bi lam viéc hituich n;=5  taco n*=5/16=0,31

Téng cong suat cia nhom P= 66,35 (KW)

Cong suét cua thiét bj co cong suét 1on nhét : Py max = 10(KW)

Cong suét cta thiét bi c6 cong suat nho nhit : Py min = 0,65(KW)

Cong suit cta cac thiét bj hiru ich P,= 2*7+1*10+2*7=38

suy ra P* =38/66,35=0,57

tra bang phu luc PL 1.4(TL1) dwoc n*,,=0,73

Sb thiét bi 1am viéc c6 hi¢u qua npg=0,73 *16 = 11,68~12

tra bang phu luc PL1.5(TL1) v6i K¢ =0,16 , Npg =12 ¢ Kpax=1,96
» Phu tai tinh toan cua nhém 4:

Pi=Kmax*Ksg*Pam =1,96*0,16*66,35 = 20,81 (kW)

Qu=Pi*tgy =20,82*1,33=27,67(kW)

Si=— 8o 68 (kvA)
Cosp 0,6

| _ St _ 3468

tt= = =52,69(A)
U3 0,383

— * — * *
Idn - Ikdmax"' Itt - st Idmmax - Kmm Iddmmaxx+ Itt' st Idmmax

Thay s6 ta duoc: Iy, = 5*25,32+52,69 - 0,16*25,32= 175,24(A)

e. Xdc dinh phu tai tinh toan cua nhom 5.
Danh sach thiéet bi thuoc nhom 5

Nhom 5

1 | May tién ren 2 1’ 7 14 2*17,72
2 | May tién ren 2 2’ 45 9 2*11,39
3 | May tién ren 2 3 3.2 6.4 2*8,10
4 | May tién ren 1 4 10 10 25,32
5 | Méy khoan dung 2 5 2.8 5.6 2*7,09
6 | May khoan ding 1 6’ 7 7 17,72
7 | May phay van nang 1 7 4.5 4.5 11,39
8 | May bao nganh 1 8’ 5.8 5.8 14,68
9 | Mdy mai tron van nang 1 9 2.8 2.8 7,09
10 | May mai phang 1 10° 4 4 10,13

Téng nhém 5 N=14 69.1 174,94
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Tra bang phu luc 1.1(TL1)ta tim dugc Kgq =0,16 ; cosp = 0,6 ta c6

S6 thiét bi trong nhom n = 14

S6 thiét bi lam viéc hituich n;=5  tacd n*=5/14=0,36

Téng cong sudt cua nhom P= 69,1 (KW)

Cong suét cua thiét bj co cong suét 16n nhét : Py max = 10(KW)

Cong suét cta thiét bi c6 cong suat nho nhit : Py min = 0,65(KW)

Cong suit cta céc thiét bj hiru ich P,= 2*7+10+7+5,8 =36,8

suy ra P*=236,8/69,1=0,53

tra bang phu lyc PL 1.4(TL1) dwoc n*,,=0,81

S6 thiét bi lam viéc c6 hi¢u qua nyq= 0,81 *14 = 11,34~11

tra bang phu luc PL1.5(TL1) v6i K¢ =0,16 , Npg =11 ¢ Kpax=1,9
» Phu tai tinh toan cua nhom 5:

Pi=Kmax*Ksg*Pam =1,9*0,16*69,1= 21,01 (kW)

Qu=Pi*tgy =21*1,33=27,94(kW)

Su=— _ 20 a5 ey
Cosp 06
stt 35
Iy = = =53,21(A)
U3 0,383

- * — * *
Idn - Ikdmax+ Itt - st Idmmax - Kmm Iddmmaxx+ Itt' st Idmmax

Thay sb ta duoc: Iy, = 5*25,32+53,21 - 0,16*25,32= 175,76(A)

Qua vi¢c xac dinh phu tai tinh toan cho phan xudng stra chira co khi ta co
bang tong két sau:

Théng so phu tdi tinh todn cic nhom

Nhom P (KW) | Qu(KVAr) | Su(KVA) 1«(A) lan(A)
1 22,77 30,28 37,95 57,66 180,21
2 21,56 28,67 35,93 54,06 177,15
3 20,56 27,34 34,27 52,07 174,62
4 20,81 27,67 34,68 52,69 175,24
5 21,01 27,94 35,02 53,21 175,76
Téng 106,71 141,9 177,85 270,23
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2.2.3 Phu tai chiéu sang phan xwéng sira chira co khi.
Ta c6 :cong suit chiéu sang toan phan xudng
Pe=P,*F ta 1ay P,=15 W/m?
P.=15*(50*20)=15000(W)=15(kW)
2.2.4 Phu tai tinh toan toan phan xwéng.
a. Cong sut tac dung ctia toan phan xuong
Pox=Ka*Y Pri =0.8%(22,77+21.56+20,56+20,81+21)=85,37(kW)

5
Qpx= Ka* > Qtt =0,8*141,9= 113,52 (kVAr)
1

b.Phu tai toan phan ctia phan xudng ké ca chi€u sang

Stpx= (Ppx + Pcs)? + Qpx® =4/(85,37 +25,2)? +113,52% =158,47 (KVA)
o = st _ 158,47

U=*yJ3 038*3

_ Ptpx 110,57 _
Sttpx 158,47

= 240,77 (A)

Cospx 0,7

2.3 XAC PINH PHU TAI TINH TOAN CHO CAC PHAN XUONG CON LAI

2.3.1 Phan xuéng luyén gang.
Ti 1€ ban vé 1a 1:2500 , ta tinh dugc dién tich cac phan xudng nhu sau:

TT | Tén phan xuong dién tich (m°)
1 Px luyén gang 2975
2 Px 10 mactin 2800
3 | Px may can phoi tim 1050
4 Px can néng 4425
5 Px cén nguoi 1125
6 Px ton 3750
7 Px stra chira co khi 1000
8 tram bom 600
9 Ban quan ly va phong thi nghi¢ém 1950

V61 phan xuong luyén gang ta c6 Kn. = 0.6 ; cosy =0.8 ;tgy =0.75 ;P,=15
a.Voi phu tai 3 kV:

Cong suat tac dung  Pa=K*P4=0.6*3200=1920(kW)

Cong suat phan khang  Qgey = Pay*tgy =1920*0.75=1440(kVAr)
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Cong suat toan phan Sz =4/P? +Q? =+/1920% +1440% = 2400 kVA
S 2400

B*U 3*3

Dong dién  Isy = =462 A

b. Phutai 0.4 kV:
Taco
Po.4kv=Knc*Po.4¢=0.6*5000=3000(kW)
Qo.4kv=Po.4xv*tg  =3000*0.75=2250(kVAr)

c. Phy tdi chiéu sang
Ps=Po*F=15*2975=44625(kW)=44.625(kW)

Soav=y/ PO.4kv+Pcs * +Q0.4kv? = | 3000 +44.625 * +3750° = 4830(KVA)

loaym S 4830
J3*U  3*0.38
d. Phu tdi toan phdan xuong
Piipx=Po.akvtPakv+Pcs = 3000+1920+44.625=4964.625(kW)
Qtipx= Qskv + Qo.avv =1440+2250=3690(kVAr)

St JPHpx? +Qttpx? = /4964.6257 +3690> = 6168 KVA

=7338 A

2.3.2 Phan xwdng 10 mactin.

V61 phan xuodng 10 Mactin ta c6 K,.=0.6, cosy =0.8 ,tgy =0.7.P,=15
a.Céng sudt dong luc

Pa=Kne * Pg =0.6*3500=2100(kW)

Qq= Pa*tgy =2100*0.75=1575(kVAr)
b.Céng sudt chiéu sang cho phan xwong

P.s=P, * F=15*2800=42000(W)=42(kW)

C.Cong suat toan phan cta phan xudng

Sn=\/ Pdl +Pcs *+Qul” = 2100+42 * +1575" = 2659 kVA

o St 2659
T B 3*0.38
2.3.3 Phan xwéng can phoi tim.

=4040 A

Véi phan xudng can phoi tim c6 K,.=0.6; cos y =0.8; tg» =0.75; P,=15
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Pa =K * P4 =0.6*2000=1200(kW)

Qa=Pa*tg » =1200*0.75=900(kVVAr)

Pe=P,*F= 15*1050=15750(kW)=15.75(KW)

Su=/ Pdl+Pcs *+Qdl” =, 1200+15.75 ° +900° 1513 kVA

= St 1513
J3*U  f3*0.38
2.3.4 Phan xudéng can nong.
V61 phan xudng can noéng cé K,,=0.6 ; cosy =0.8 ;tgy =0.75;P,=15W
a.Phu tai 3kV(2500kW)
Pakv= Kpe * Pg =0.6*2500=1500(kW)
Qakv= Paw * tgy =1500*0.75=1125(kVVAr)

=2299 A

Syuy= KV 1500 _ o500 va
cosy

l3kv= \/Ssx = jgi% =481.125 A
b .Phu tdi 0.4kV
Po.akv =Kine * Py =0.6*5000=3000(kW)
Qo.4kv= Po.akv*tg » =3000*075=2250(kVVAr)

c. Cong sudt chiéu sdng
Ps=P,*F=15*4425=66375W=66.375(W)
So.4kv=
\/ PO.4kv + Pcs  +Q0.4kv? = \/ 3000 +66.375 ° +2250° =3803 kVA

S0.4kv 3803
lo.akv= = =5778(A
AN ET N EhE R

d Céng sudt toan phan
Ptitp=P3kv + Po.akv + Pes =1500+3000+66.375=4566.375(kW)

Qutp=Qakv + Qo.axv =1125+2250=3375(k\VAr)
Stutp=+/Ptttp? + Qtttp? = /4566.3757 + 33757 = 5678 KVA

2.3.5 Phan xwéng can ngui.
V61 phan xuong can ngudi ta c6 K,.=0.6 ; cosy =0.8 ; tgy =0.75 ; P,=15

Pu=Knc*P3=0.6*4500=2700(kW)
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Qu=Py*tgy =2700*0.75=2025(kVAr)
Ps=P,*F=15*1125=16875(W)=16.875(kW)

Stt=1/ Ptt+Pes *+Qtt? =,/ 2700+16.875 * + 2025 = 3388(kVA)
st _ 3388
J3*U  /3*0.38

2.3.6 Phan xwéng ton.
Véi phan xuéng ton ta 1ay Kn:=0.6 ; cosy=0.8 ; tgy =0.75 ;P,=12
Pi=Kn.*P3=0.6*2500=1500(kW)

Qu=Py*tgy =1500*0.75=1125(kVAr)
P =P, *F=12*3750=45000(W)=45(k\W)

Stt =/ Ptt+Pcs * +Qtt? = 1500+ 45 ° +1125" =1911(KVA)
Stt 1911
B*U  J3*0.38

2.3.7 Tram bom .
Véi tram bom c6 K.=0.6; cosy=0.8;tgy=0.75 ;P,=12W
a .Phu tai 3kV
P3v=Kn*P3=0.6*2100=1260(k W)
Qav=Pa/*tg, =1260*0.75=945(kVA)
Saiv=+/P3kv? +Q3kv? = /1260 +945% =1575 kVA
= St _ 1575
J3*u  3*3
b.Phu tai 0.4kV.
Po.akv=Kc*P¢=0.6*1100=660(kW)
Qo.4kv=Po.4xv*tg y =660*0.75=495(kVAr)
Phuy tai chiéu sang
Pe=P*F=12*600=7200(W)=7.2(KW)
Soakv=y) PO4kv+Pes * +Q0.4kv? = | 660+7.2 * +495° =831(KVA)
gy S04V _ 831
J3*U  3*0.38
c.Phuy tdi toan phan .
Piitp=P3kv+Po.akv+Pcs=1260+660+7.2=1927.2(kW)
Qutp=Qo.akv+Q3/=945+495=1440(kVAr)

Itt = =5144 A

Itt = =2904 A

=2756 A

=1263 A
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Stutp=/ Ptttp? + Qtttp? = +/1927.2% +1440? = 2406 KVA

2.3.8 Ban quan ly va phong thi nghiém.
Véi ban quan 1y va phong thi nghiém ta 1ay K,=0.8; cosy=0.85 ;tgy=0.62

Po=20W

Py=Kn*P4=0.8%320=256(kW)
Qtt =Py*tg y =256*0.62=158.72(k\VAr)

P =P,*F=20*1950=39000(W)=39(kW)

Stttp = || Ptt+Pcs * +Qtt? = 256+39 * +158.72° =335 KVA

Itt = Sttp 335 _509 A

J3*U  /3*0.38

Phu tdi tinh todan cua cac phan xwong

Tén phan Pa [Kne | Po |COS@ | Pqg Pes Qutttp Ptttp Stitp
xuéng KW w KW KW kVAr KW kVA

Px luyén gang | 8200 | 0.6 | 15 | 0.8 44.625 | 3690 |4964.6 | 6186

Px 10 mactin 3500 |06 | 1 | 0.8 | 2100 42 1575 2142 2659

Px can phoitam [2000 | 0.6 | 15 | 0.8 | 1200 | 15.75 900 [1215.7 | 1513

Px can nong 7500 |06 |15 | 0.8 66.375 | 4250 |4566.4 | 6238

Px cannguéi |4500 {06 | 15 | 0.8 | 2700 |16.875 | 2025 |2716.9| 3388

Px ton 2500 | 0.6 | 12 | 0.8 | 1500 45 1125 1545 1911
Px sc co khi 06 |15 | 0.7 |8537 | 252 113,52 |110.57 | 158,47
tram bom 3200 (0.6 | 12 | 0.8 7.2 1440 |1927.2 | 2406

Banquanlyva | 00 108 | 20 | 085 | 256 | 39 | 15872 | 295 | 335

thi nghi¢m

Toan nha may 15348,52 | 19565 |24794,47
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2.4 XAC DPINH PHU TAI TINH TOAN CUA TOAN NHA MAY

- Ph u tai tic dung ctia toan nha may: Ly K4=0.8
9
Pinm=Kg™ D_ Ptt = 0.8*19565 =15652 kW
1

- Phu tai tinh toan phan khang cuia nha may:
9
Qinm=Kq* > Qtti =0.8*15348,52 = 12278,8 KVAr
1

- Phuy tai tinh toan toan phan cua nha may
Sinm=  +/PNm? + Qttnm? =+/15652 > +12278 > =19893kVA~20 MV
- Hé sd cong suat cia nha may :

Pttnm 15652
Sttnm 19893

Cos ¥ nm= 0,78
2.5 XAC PINH TAM PHU TAI VA BIEU PO PHU TAI
2.5.1 Khai niém tam phu tai dién va biéu do phu tai.

Tram bién ap 1a mot trong nhimg phan tir quan trong ciia hé théng cung
cap dién xi nghiép cong nghiép. viéc bd tri hop 1y cac tram bién 4p trong pham
vi nha may, xi nghiép 13 mot van dé quan trong. Pé xdy dung so d6 cung cip
dién c6 cac chi tiéu vé kinh té k¥ thuat ¢am bao chi phi hang nam 1a it nhat, hiéu
qua cao. Bé xac dinh duogc cac vi tri dat bién ap, tram phan phéi chinh, cac tram
bién 4p xi nghiép cong nghiép ta xay dung biéu dd phu tai trén toan bd mit bang
nha may.

Biéu d6 nha may c6 vong tron cé dién tich bang phu tai tinh toan ctia phan
xuong theo ty 1€ da chon.

Si
m*[1

S=IT*R**m suyra:R=

Trong do:

. S| phu tai tinh toan ctia phan xuong thir i (KVA)

. R, ban kinh vong tron biéu do phu tai ctia phan xudng thir i (cm,m)

= mlaty 18 xich (KVA/cm®) hay (KVA/m?)

Moi phan xudng c6 mot biéu d6 phuy tai tim cta dudng tron biéu d6 phu
tai tring v6i tim phu tai phan xuéng. Cac tram bién ap duoc dit ding gan sat
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tAm phu tai dién. Mdi biéu d6 phu tai trén vong tron dugc chia lam hai phan hinh
quat twong Ung v6i phu tai dong luc va phu tai chiéu sang.

2.5.2 Cach xac dinh tam phu tai.

Céac phan xudng do kich thude han ché nén coi tdm phu tai chinh 1 tim
hinh hoc ctia cac phan xuong trén mat bang

Néu tinh dén sy phan bd thuc té cua phu tai dién dugc xac dinh nhu 1a xéc
dinh trong tam cua khoi vat thé theo cong thirc.

R
A = *
SN 2ty
_1 : _
=1 v Y=<

2
28 PR
1 1

3 1

2.5.3 V& bi¢u do phuy tii toan nha may.
Biéu d6 phu tai 1a mgt hinh tron v€ trén mat phang, c6 tam trung voi tam

ctia phu tai dién, c6 dién tich twong (mg vé&i cong suét clia phu tai theo mot ti 18
xich nao day. Biéu do phu tai cho phép ngudi thiét ké hinh dung ra dugc su phan
bd phu tai trong khu vuc can thiét ké dé tir 46 vach ra nhung phuong an thiét ké
hop 1y va kinh té nhat. Dé xac dinh biéu d6 toan nha may ta chon ty 1é xich 1a
m=30 KVA/ mm

*Tinh toan ban kinh R va goc chiéu sang cta timg phan xudng .

Két qua tinh toan dugc cho trong bang sau :

Bang xac dinh Riva o cua cac phdn xwong

Tén phin xuéng (E\‘;\S/) Pt (KW) (kf/“A) . (nT];r;‘ pl:‘; Ef‘;m) R | «
Px luyén gang 44.625 | 4964625 | 6186 | 78 38 | 81 | 323
Px 16 mactin 42 2142 2659 74 21 531 | 7.06
Px méy can phoi tim | 15.75 | 121575 | 1513 | 47 28 | 400 | 466
PX c4n nong 66.375 | 4566.375 | 6238 | 38 50 | 814 | 523
Px cén ngudi 16.875 | 2716875 | 3388 | 8 32 | 599 | 223
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Px ton 45 1545 1911 10 55 4.5 10.68
Px stra chira co khi 25,2 110.57 158,47 45 61 1,3 82
tram bom 7.2 1927.2 2406 83 52 5.05 1.3
Ban QLva phong thi

. 39 295 335 10 8 1.89 | 47.6
nghi¢m

e
o1 158,4

35
32

38

7

j\

32

aing

28

2l

5

2
O ——

| 3388

2
2659

)

N7

7

|:;////,,

8 10

Hinh 2.1 : Biéu do phu tai dién nha may luyén kim den

38 45 47

74 78

83
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CHUONG III
THIET KE MANG CAO AP CHO NHA MAY

3.1 CHON CAP PIEN AP CAP CHO NHA MAY
Cap dién 4p van hanh 1a cap dién ap lién két hé thong cung cap dién cua
khu cong nghiép voi Hé thdng dién .Cap dién 4p van hanh phu thudc vao cong
suat truyén tai va khoang cach truyén tai theo mot quan hé kha phurc tap.
Cong thirc kinh nghiém dé chon cap dién ap truyén tai:
U= P01+0015*/1  (kV)

Trong do :
P — cong suét tinh todn ctia nha may ( kW)
| — khoang cach tir tram bién 4p trung gian vé nha may ( km)
U = /19565 (0,1+0,015+/15 = 55 KV

Tir két qua tinh toan ta chon cép dién ap 35 kV lién két tir hé thong dién t6i nha may.

3.2 PHUONG AN VE CAC TRAM BIEN AP PHAN XUONG
Cac may bién ap duoc chon dya theo cac nguyén tic sau:
- Vi trf dit tram bién ap phai gﬁn tam phu tai ,thuan loi cho viéc van
chuyén ,1ap dat ,van hanh ,stra chita may bién ap
- S luong cac may bién ap duogc lua chon dya theo yéu cdu cung cip
dién cua phu tai.Néu phu tai loai I va loaill thi can dit it nhat 2 MBA
,vO1 phu tai loai III thi chi can dit 1 MBA. Trong moi truong hop thi
dat 1 MBA 1a don gian nhét ,thuan loij cho viéc van hanh xong dd ti
cay thap
- Dung luong cac may bién ap duogc chon theo diéu kién:
NKpe*Sgma=Stt
Puoc kiém tra theo diéu kién saukhi say ra sy cd voi mot may:
(n'l)*th*Sdezsttsc
Trong do: n: S6MBA st dungj trong nhém
Kne - Hé s hiéu chinh .Véi MBA san xuat tai VIET NAM 14y Kp,.=1
Sgme: Cong suat cia MBA .
S¢: Cong suét tinh toan cua phan xuong.




25

Sise Cong suét tinh toan ctia nha may khi xay ra su cd

Khi xay ra su ¢ voi phu tai loai I hoac loai II ta co thé cit bt phu tai loai
I1l ra dé giam bt cong suat. Do do ta léy Sitsc=0.7Sy

Can ctr vao vi tri , cong sudt va yéu cau cung cap dién ciia cic phan xudng
ta co thé dé xuét ra 2 phuong an sir dung may bién ap phan xudng khac nhau nhu
Sau.
3.2.1 Phuong an 1 .
Pit 7 tram bién ap, trong do:

*Tram bién 4p B1:Cap dién cho phu tai 0.4kV cta phan xuong luyén gang

, bd tri 2 MBA 1am viéc song song

Sttpx _ 4830
2

Ta chon MBA ¢6 dung lugng 2500 kVA

Kiém tra lai dung luong ciia MBA khi xay ra su ¢d véi IMBA

* *
(n'l)*th*SdeZSttsc —Sdme=> O.7littpx = 0'711830 =2415 kVA

Do khi xdy ra su cb ta c6 thé cat bot cac phu tai loai Il khong quan trong

=2415 kVA

N*Khe *Sams Zsttpx —Sgms =

chiém 30% phu tai cia phin xudng
Vay dung lugng cia MBA da chon 1a hop 1y.
*Tram bién ap B2 :Cép dién cho phu tai 0.4kV cho phan xuéng 10 Mactin

va phin xudng can phoi tim,tram bd tri 2MBA 1am viéc song song
2659+1513

(n*th*SdeZStt - SdeZ% = + =2086 kVA

Ta chon MBA c6 dung lugng 2500 KVA

Kiém tra lai dung luong cia MBA khi xay ra su ¢ v6i IMBA

(n'l)*th*Sdezsttsc -
0.7*Sttsc _ 0.7* 2659+1513

14 14

Do khi xay ra sy cd ta cat b6t cac phu tai loai III khong quan trong nén

Stisc=0.7Sy

Vay dung luong MBA da chon 1a hop ly.

Sams=> — 2086 kVA

*Tram bién ap B3 :Cip dién cho phu tai 0.4kV cho phan xudng can

néng,tram b tri 2MBA 1am viéc song song.
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N*Kne*Same=Stipx —>Sdme= St;px = % =1901 kVA

Ta chon dung lugng cuia MBA 1a 2000 kVA
Kiém tra lai dung luong cia MBA khi xay ra su ¢ v6i IMBA

0.7*Sttpx  0.7*3803
1.4

Do khi xay ra su cb ta co thé cit bét cac phu tai loai I1I khong quan trong

(N-1)*Kpe*Sgma=>Sttsc —Sdma=> =1901 kVA

chiém 30% phu tai ctia phan xuong
Vay dung luong cia MBA da chon 1a hop 1y.
*Tram bién ap B4 :Cap dién cho phan xudng can ngudi ,ban quan 1y va

phong thi nghiém ,tram bd tri 2MBA lam viéc song song.
N*Kne™*Same=Stt Hsdmaz% = &;33’5 =1861.5 kVA
Ta chon dung lugng cia MBA 1a 2000 kVA
Kiém tra lai dung luong cia MBA khi xay ra su ¢ v6i IMBA
0.7* Stt—335  0.7*3388
1.4 14

Do khi xay ra sy ¢ ta cit b6t phu tai loai III ctia phan xudng can ngudi va

(N-1)*Knc*Sgme=>Sttsc —Samp> —1694 kVA

toan b phu tai cua phong thi nghiém va ban quan ly

Vay dung luong cia MBA da chon 1a hop 1y.

*Tram bién ap B5 :Cip dién cho phu tai0.4kV cho phan xudéng ton,phan
xudng sira chita co khi ,tram bom tram bé tri 2MBA 1am viéc song song

(1911 +15§;,47 +831) _1450,2 ( KVA)

Ta chon dung lugng cia MBA 1a 2000 kVA

Kiém tra lai dung luong cia MBA khi xay ra sy ¢ v6i IMBA

0.7*Stt  0.7* 1911+161.8+831
14 14

Do khi xay ra sy ¢b ta cat bot phu tai loai III ctia phan xudng ton ,phan

rrkth*SdeZStt —S¢me=

(N-1)*Kne*Sama=>Sttse —Sdms> —1451.9 kVA

xuong sua chira co khi va tram bom
Vay dung luong cia MBA da chon 1a hop 1y
*Tram bién 4p B6 :Cép dién cho phu tai 3kV cho phan xudng can

nong,tram bd tri 2MBA lam viéc song song
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Sttsz _ —25200 ~1250 kVA

Ta chon dung lugng cuia MBA 1a 2000 kVA
Kiém tra lai dung luong cia MBA khi xay ra su ¢ v6i IMBA

0.7*Sttpx _ 0.7*2500
1.4 1.4

n*th*SdeZSttpx —Sime=

(N-1)*Kne*Sgme=>Sitsc —Same= =1250 kVA s

Do khi xay ra su cb ta co thé cit bét cac phu tai loai III khong quan trong
chiém 30% phu tai ctia phan xuong

Vay dung luong cia MBA da chon 1a hop 1y.

*Tram bién 4p B7 :Cap dién cho phu tai 3 kV cho phan xudng luyén gang

va tram bom,tram bd tri 2MBA lam viéc song song
2400+1575
r]*th*sdeZSttpx HSdeZ% = + =1987.5 kVA
Ta chon dung lugng cia MBA 1a 2000 kVA
Kiém tra lai dung luong cia MBA khi xay ra su ¢ v6i IMBA
0.7*Stt  0.7* 2400+1575
14 14

Do khi xay ra sy ¢d ta c6 thé cit bot cac phu tai loai 11T khong quan trong

(N-1)*Kne*Sgme=>Sitsc —Same= =1987.5 kVA

chiém 30% phu tai cta phan xudng

Vay dung luong cia MBA da chon 1a hop 1y.

Két qua chon mady bién dp cho cdc phin xuéng cho phwong dn 1

St | Same | SO | Tén
STT Tén phan xudéng )
kVA | kVA | may | tram
1 Phan xudng luyén gang 4830 | 2500 2 B1
2 | PX 10 mactin+PX can phéi tim | 4172 | 2500 2 B2
3 Phan xudng can nong 3802 | 2000 2 B3
4 PX can nguditban QL phong TN | 3723 | 2000 2 B4
5 PX ton+PXSCCK+tram bom 2900 | 2000 2 B5
6 Phan xuong can néng(3kv) 2500 | 2000 2 B6
7 PX luyén gang+tram bom(3kv) 3975 | 2000 2 B7
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3.2.2 Phuwong an 2 .
Dit 6 tram bién ap , trong do :
*Tram bién 4p B1:Cap dién cho phu tai 0.4kV cta phan xuong luyén gang
va tram bom ,tram bd tri 2 MBA lam viéc song song
N*Kne *Sams >Stpx —Sdma 2% = w =2830.5 kVA
Ta chon MBA c6 dung lugng 3000 kVA
Kiém tra lai dung luong cia MBA khi xay ra sy ¢ v6i IMBA
0.7*Stt  0.7* 4830+831
14 1.4

Do khi xay ra sy ¢d ta c6 thé cit bot cac phu tai loai 11T khong quan trong

=2830.5 kVA

(n '1)* Khe*Same=Sttsc —Sdame=>

chiém 30% phu tai cta phan xudng

Vay dung lugng cia MBA da chon 1a hop 1y

*Tram bién ap B2 :Cép dién cho phu tai 0.4kV cho phan xudng 10 Mactin
va phan xuong can phoi tim,tram bd tri 2MBA 1am viéc song song

(N*Kne*Same=Ste — SdeZ% = &;1513 = 2086 kVA

Ta chon MBA c6 dung lugng 2500 kVA

Kiém tra lai dung luong cia MBA khi xay ra sy ¢ v6i IMBA
0.7*Sttsc  0.7* 2659+1513

14 14

Do khi xay ra sy cb ta cat bot cac phu tai loai 11T khong quan trong nén
Sttsc=0.7Sy

Vay dung lugng MBA da chon 1a hop ly

*Tram bién ap B3:Cép dién cho phu tai 0.4kV cta phan xudng can néng
va phan xuong sira chita co khi ,tram b6 tri 2 MBA 1am viéc song song

N*Khe *Sams =Stpx —Sdme 2% = —3803;161'8 =1982.4 kVA

Ta chon MBA c6 dung lugng 2500 kVA

Kiém tra lai dung luong ciia MBA khi xay ra su ¢6 véi IMBA

0.7*Stt  0.7* 3803+161.8

(N-1)*Knc*Same=Sttsc — Samp= Vi T —1982.4 kVA

(N-1)*Knc*Same=>Sttsc —Sdms> — 2086 KVA
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Do khi xay ra su cb ta co thé cit bot cac phu tai loai I khong quan trong
chiém 30% phu tai ctia phan xuong

Vay dung luong cia MBA da chon 1a hop 1y

*Tram bién ap B4 :Cip dién cho phan xudng can ngudi ,ban quan 1y va
phong thi nghiém va phan xudng t6n ,tram b tri 2MBA 1am viéc song song

N*Kne*Sama=St HSdeZ% = 3388+3§5+1911 =2817 kVA

Ta chon dung luong cia MBA 1a 3000 kVA

Kiém tra lai dung luong ciia MBA khi xay ra su ¢d véi IMBA
0.7* Stt-335  0.7*5299

1.4 1.4

Do khi xay ra sy ¢ ta cat b6t phu tai loai III ctia phan xudng can ngudi va

(n'l)*th*SdeZSttsc —Sime=> =2649.5 kVA

toan bo phu tai cua phong thi nghi¢m va ban quan ly
Vay dung lugng cia MBA da chon 1a hop 1y
*Tram bién 4p B5 :Cap dién cho phu tai 3kV cho phan xudng can

nong,tram bd tri 2MBA lam viéc song song
Sttsz - @ ~1250 KVA
Ta chon dung lugng cua MBA 1a 2000 kVA
Kiém tra lai dung luong cia MBA khi xay ra sy ¢ v6i IMBA
0.7*Sttpx _ 0.7*2500
14 14
Do khi xdy ra su cb ta co thé cat bét cac phu tai loai ITI khong quan trong
chiém 30% phu tai cua phan xudng
Vay dung lugng ciia MBA da chon 1a hop 1y
*Tram bién ap B6 :Cap dién cho phu tai 3 kV cho phan xudéngluyén gang
va tram bom,tram bd tri 2MBA lam viéc song song
M*Kic*Sane=Supx —Sane> 5 = M _1087.5 kVA
Ta chon dung luong cia MBA 1a 2000 kVA
Kiém tra lai dung luong ctia MBA khi xay ra su ¢d véi IMBA
0.7*Stt  0.7* 2400+1575
14 14

r]*th*sdeZSttpx —Syme=

(n'l)*th*Sdezsttsc —Sime= =1250 kVA

=1987.5 kVA

(n'l)*th*SdeZSttsc —Sime=>
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Do khi xay ra su cb ta co thé cit bét cac phu tai loai I1I khong quan trong
chiém 30% phu tai ctia phan xuong
Vay dung luong cia MBA da chon 1a hop 1y

Két qua chon mdy bién dp cho cdc phén xwéng cud phwong dn 2

St Sams S6 Tén

STT Tén phan xudéng KVA | KVA | may | tram

PX luyén gang+tram bom 5661 | 3000 2 Bl

PX 10 mactin+PX can phéi tam | 4172 | 2500 | 2 B2

Phan xudéng can nong+PxSCCK | 3960 | 2500 2 B3

PX can ngudi+ban QL phong
4 5634 | 3000 2 B4
TN+Phan xudng ton

Phan xudng can nong(3kv) 2500 | 2000 2 B6

6 PX luyén gang+tram bom(3kv) 3975 | 2000 2 B7

3.3 XAC PINH VI TRi CAC TRAM BIEN AP, TRAM PHAN PHOI
Vi tri dit tram bién ap phan xudng duoc chon theo cac nguyén tic sau:

*Vi tri tram phai gan tAm phy tai ( nham giam ton that dién ning,dién ap ,
giam chi phi day dan...)

*V1 tri cac tram phai dat ¢ nhitng noi thuan ti€n cho viéc lép dat, van hanh
cling nhu thay thé va tu stra sau nay (phai du khong gian , gin cac duong van
chuyén ..)

*Vi trf tram phai khong anh hudng téi giao théng va van chuyén vat tu
chinh cua xi nghiép.

*Vi tri tram con can phai thuan o1 cho vi¢c lam mat ty nhién (thong gio
tt ) co kha ning phong chay, no tot

*Pdi véi cac tram trung tm , dudng day tir hé thong dén 1a duong day
trén khong dién ap 35kV , dudng day chiém mot dai dat rong ma trén d6 khong
dugc xay dung cac cong trinh khac.

Theo cac yéu cau , nguyén tac trén ta chon vi tri tram bién &p trung tam,
tram phan phdi trung tdm ciia nha may & gan tdm phu tai va duoc xac dinh nhu
sau .

Ta c6 tam phu tai cua nha may
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n Si*Xi n Si*Yi
2 2
=—:L =—1
D si >Si
1 1

Trong do : Si . phu tai tinh todn toan phan cia phan xuong thir i

Xo Yo

)

Xi,Yi .vi tri cia phan xudng thir i
& day ta khong xét téi toa dd Z cua phan xudng vi phan xuong dat dudi dat
6186 * 78 + 2659 * 74 +1513 *47 + 6238 * 38 + 3388 *8 +191*10 +

_ +158,47*45 + 2406 *83

Xo =62,5

19893

6186 *38 + 2659 * 21 +1513 * 28 + 6238 *50 + 3388 *32 +1911 *55 +
Vo = 158,47 * 61+ 2406 * 52

=50,2
19893

Ta c6 tdm phu tai ctia nha may :My(XoYo) = Mo(62,5 ;50,2)

3.4 CAC PHUONG AN CAP PIENCHO TRAM BIEN AP PHAN XUONG
3.4.1 Phwong an sir dung so' d0 din siu .

Pay 1a phuong an dua tryc tiép dudong diy cung cip 35(kV) dén truc tiép
may bién ap pha xudng ,va may bién ap phan xuong thuc hién ha dién ap truc
tiép tir 35(kV) xubng con 0.4(kV) dé cung cap cho phu tai .Do d6 phuong an nay
giam dugc von du tu xay dung tram bién ap trung gian ,giam ton that va nang
cao niang luc truyén tai cia mang dién .Tuy nhién dd tin ciy cta so d6 nay khong
cao,thiét bi st dung dét va yéu cau trinh d6 van hanh cao.

Trong trudng hop nay ta khong st dung so dd dén siu.
3.4.2 Phuong an sir dung tram bién ap trung gian
Theo phuong an nay ,dién ap 35(kV)tir ngudn s& dugc ha xudng 10(kV) nhd
bién ap trung gian va tir d6 s& dugc dua tGi cac tram bién dp phan xuong va lai
duoc ha xubng 0.4(kV)dé cung cip cho phu tai .Phuong 4n nay c6 uvu diém 13
van hanh an toan ,dd tin cdy cao .Tuy nhién lam tang gid thanh cho vi¢c xay
dung tram bién &p trung gian va gay ton hao trén duong dy .

Néu str dung tram bién 4p trung gian ,do nha may 1a ho tiéu thu loai I nén

can chon 2MBA véi cong suat thoa man diéu kién sau:
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N*Kic*Sgme>Stnm — Same> 5“2”’“ - % =9946,5 (KVA)

Ta chon may bién 4p c6 cong suit 10000 kVA san xuét tai Viét nam 1én
khong can hiéu chinh

Kiém tra dung lugng cia MBA khi xay ra su cd véi 1 MBA

Gia thiét trong nha may c6 30% phu tai loai III khi xay ra su c6 ta c6 thé
cit bot phu tai loai III ra do do

Sttsc  1,7*19893
2

Vay tram bién ap s& diat 2 MBA c6 cong suat 10000k VA -35/10 kV ché
tao tai nha may dién DONG ANH theo don dit hang
3.4.3 Phwong dn sir dung tram phan phéi trung tém(TPPTT)

(n-1)*Knc*Sgms > Stse —>Sams> =16909 (kVA)

Dién nang tir hé thong cung cap dién cip cho cac tram bién ap phan xudng
thong qua tram PPTT,Nho vay ma viéc quan ly van hanh mang dién cao ap s&
thuan loi ton that trong mang cao ap sé giam ,dd tin ciy cua cung cap dién s&
ting ,song von dau tu cho mang sé& 16n hon .Phuong an nay thuong dugc sir dung
khi cung cap dién c6 dién ap ngudn <35 kV,cong suit cac phan xuong twong doi
16m.
Tir cac phuong an da dua ra ta co cac so d6 phuong an di day nhusa u:
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BS
7
6
T 8
I
B7. Bl
B6 B3 TBATT35/10 kV
b
4
3 B2
2
3
Hinh3.1 So dé di day phuong an 1
7
S
8
BE Bl
B5 B3 TBATT35/10 kV
M B4
4
& [& | B2
°
7

Hinh3.2 So d6 di day phuong dn 2
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BS
7
6
B6 B3% TPPTT
35KV
b
4

Hinh3.3 So do di ddy phuong dn 3

] B6 Bl
BSA] B3 TPPTT

35kV 1

Be

Hinh3.4 So dé di ddy phuong dn 4
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3.4.4 Luya chon phuwong an di day

Do nha may thudc hd dung dién loai I nén duong day tur ludi dién toi
TBATG (hay TPPTT) cua nha may sé dung day 16 kép

Do tinh chét quan trong ctia cac phan xudng nén trong mang cao ap ta st
dung so d6 hinh tia ,10 kép dé truyén tai dién .So d6 nay c6 wu diém 13 rd rang
,cac tram bién ap déu dugc cap dién tir mot dudng day riéng 1én it anh hudng t6i
nhau .d¢ tin ciy cua ludi twong ddi cao .dé dang van hanh va stra chita

Pé dam bao mi quan va an toan cho ludi dién cao ap cta nha may duogc
dat trong cac hao cap xay dung doc cac truc duong giao thong ndi bd cia nha
may.

3.5 TINH TOAN KINH TE VA LUA CHON PHUONG AN THIET KE

Pé so sanh lya chon phuong an hop 1y ta sir dung ham chi phi Z ,o day ta
chi xét nhimg phan khac nhau

Z=(aun +ai)*K +31°na*R* 7 *¢ —min

Trong do :

ay, hé sd van hanh l4y a,;,=0.1

ac  hé s tiéu chuan léy a.=0.2

K  von dau tu cho tram bién 4p va duong day

Imax dOng dién 10n nhét chay qua diy dan

R dién tr& cia duong day

¢ thoi gian t6n that cong suat 16n nhat

C  giatién 1kWh ton that dién nang ¢=1000 d/kWh
3.5.1 Phuong an 1.

Str dung tram bién 4p trung gian nhan dién ap 35 kV tir hé thong sau d6 ha
xubng dién ap 10 kV cdp dién cho cac tram bién ap phan xudng. Trong dé cic
tram B1,B2,B3,B4,B5 ha tur dién 4p 10kV xuéng dién ap 0.4kV con tram bién ap
B6,B7 ha tir dién ap 10kV xudng dién ap 3kV cap dién cho cac phin xuong .
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BS

W

B6 B3 TBATT35/10 kV

A
4

Hinh3.5 So dé di ddy phuong dn 1

3.5.1.1 Chon mdy bién dp phin xwéng va xdc dinh cdc ton thit dién ning
trong cdc tram(AA)
Trén co s chon duoc cong suit cia MBA ta ¢ két qua sau:

Tén Sam | Uc/Uh | AP, | AP, | Un(%) | 1(%) | SO | Don | Thanh

TBA | (kVA) (kW) | (kW) may | gia tién
(10°d) | (10°)

TBATG | 10000 | 35/10 | 14.4 | 63 8 06 | 2 | 800 1600
B1 2500 | 10/0.4 | 33 | 205 | 6 | 098 | 2 | 350 700

B2 2500 | 10/04 | 33 [ 205 | 6 | 098 | 2 | 350 700

B3 2000 | 10/0.4 | 2.7 | 184 | 6 09 | 2 | 300 600

B4 2000 | 10/0.4 | 2.7 | 184 | 6 09 | 2 | 300 600

B5 2000 | 10./04| 27 | 184 | 6 09 | 2 | 300 600

B6 2000 | 10/3 | 272 | 176 | 6 08 | 2 | 300 600

B7 2000 | 10/3 | 272 | 176 | 6 08 | 2 | 300 600

Téng von dau tu tram bién 4p Kb =6000*10° d

% Xdc dinh ton that dién néng trong cic TBA

T6n that dién ning trong cac TBA duge xac dinh theo cong thic :
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AA=n*AP* t +1*APn*(iJZ * T
n Sdmb

Trong do
n sb6 may bién ap ghép song song
t thoi gian van hanh MBA véi MBA van hanh sudt nim nén lay
t=8640 h
4 thoi gian ton that cong suét 16n nhat véi 7 =f( Trax )
Theo cong thirc kinh nghiém c6
7 =(0.124+10*T10)*8760 h
APo ,APn tén that cong sut cia MBA luc khong tai va luc co tai
Stt cong suat tinh toan ciia TBA
Sdmb cong suat dinh muc cia MBA
<> Tinh tén thdt cho tram bién dp trung gian

AA = 2%14,4*8640+ 1 *63* (1289312 w5000 — 743008 8 (kWh)
2 > 10000

Céc tram bién 4p phan xuong tinh twong tu ta ¢ bang két qua tinh toan:

Tén TBA | Somay | Stt(kVA) Sdmb APo(kW) | APn(kW) | AA(kWh)
(kVA)

TBATG 2 19893 10000 14.4 63 743908.8
Bl 2 4830 2500 3.3 20.5 210050
B2 2 4172 2500 3.3 20.5 171397.2
B3 2 3802 2000 2.7 18.4 179593.7
B4 2 3723 2000 2.7 18.4 174153.23
B5 2 2903.8 2000 2.7 18.4 124471.6
B6 2 2500 2000 2.72 17.6 102365.65
B7 2 3975 2000 2.72 17.6 185970

tong ton that dién ning trong cac tram bién ap > AAg=1891915 kWh

3.5.1.2 Chon diy dén, xdc dinh tén thét cong sudt, ton thit di¢n nding trong
mang dién
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Trong mang dién trung ap cua nha mdy ,do khoang cach tir tram bién ap
trung gian (tram phan phdi trung tim )t6i cac tram bién ap phan xudng 13 ngén
nén ta chon tiét dién day dan theo Jiq
<> Chon cdp tir tram bién dp trung gian téi tram bién dp phdan xwong

Pbi v6i nha may luyén kim den do 1am viéc 3 ca ,thoi gian sir dung cong
sudt 16n nhét 1a 5500h ,cap chon 1a cap 151 dong

Tra bang ta duoc J=2,7 A/ mm?

Tiét dién kinh té cua cap Fy= Ir\;lka}[x mm?
Cép tr TBATG t61 cac TBAPX 1a cép 10 kép nén
- Sttpx
" 2% 3*Udm

Can ¢t vao tri sb cua Fy tinh duoc ,tra bang lua chon tiét dién day dan
chuan gan nhat

Kiém tra tiét dién day cap di chon theo diéu kién phat nong

Kne*lep> Ise

Trong d6 :

lsc Dong dién xay ra khi su ) nghiém trong la dut 1 cap [=2lmax

Kn=K;*K, hé s6 hiéu chinh

K, hé s hiéu chinh theo nhiét 46 lay K;=1

K, Heé s hiéu chinh khi tinh t6i s6 dudng day cung dit chung trong cling
mot rinh,cac ranh déu dat 2 cap ,khoang cach gitta cac soi cap 1a 300mm .

Tra bang phu luc ta c6 K,=0.93

Do khoang cach tir TBATG t6i cac TBAPX 1a ngan nén ta khong kiém tra
theo ton that dién ap
Chon cap tr TBATG to1 TBA. Bl

Dong dién cuc dai qua cap
Stt 4830

= = =139.43 A
T 2% B*Udm  2*/3*10
Tiét dién kinh té ctia cap
Fo= Imax _ 139.43 _5164 mmz
Jkt 2.7
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Tra bang phu luc chon cép tiéu chudn gin nhat 1a 50 mm? ,cap ddng 3 15i

,cach dién XLPE do FURUKAWA san suit véi I, =200A
v Kiém tra theo diéu kién phat nong

0.93*1,=0.93*200=186< 2*1,;=2*139.43=278.86

Do cap di chon khong thoa min diéu kién phat nong nén ta ting kich
thuéc cua cap 1én 120 mm? c6 1,=330 A

Kiém tra theo diéu kién phat néng

0.93*I¢, =0,93*330 =306.9> 1;c:=2* | ;,5x=2*139.43=278.86

Vay chon cap XLPE c6 tiét dién 120 mm? —2XLPE(3x120)
s Chon cap tir TBATG toi TBAPX B2

Dong dién cuc dai qua cap

Stt 4172

T 2x B3*Udm 2*4/3*10
Tiét dién kinh té cua cap
Fo= Im ax _ 120.43 _ 44.6mm2

Jkt 2.7

Tra bang phu luc chon cap tiéu chudn gin nhit 1a 50 mm? ,cap dong 3 16i
,cach dién XLPE do FURUKAWA san suat voi I, =200A

Kiém tra theo diéu kién phat nong

0.93*1,=0.93*200=186< 2*I;;=2*120.43=240.86

Do cap da chon khong théa man diéu kién phat nong nén ta tang kich
thuéc cua cap 1én 95 mm” co 1,=300 A

Kiém tra theo diéu kién phat nong

0.93*1¢, =0,93*300 =279> I5c=2* | n=2%120.43=240.86

Vay chon cap XLPE c6 tiét dién 95mm? —2XLPE(3x95)
s Chon cap tiwr TBATG toi TBAPX B3

Dong dién cuc dai qua cap

Stt _ 3802
2*\3*Udm  2*/3*10
Tiét dién kinh té ctia cap
_Imax _ 109.75

Fi= — 40.65mm?>
Kkt 27

D)

=109.75 A

I max=
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Tra bang phu luc chon cép tiéu chudn gin nhat 1a 50 mm? ,cap ddng 3 15i
,cach dién XLPE do FURUKAWA san suit véi I, =200A

Kiém tra theo diéu kién phat nong

0.93*1,=0.93*200=186< 2*I,;=2*109.75=219.5

Do cap di chon khong thoa min diéu kién phat nong nén ta ting kich
thudc cua cap 1én 70 mm® c6 1,=245 A

Kiém tra theo diéu kién phat nong

0.93*I, =0,93*245 =227.85> 15c=2* 1 1a=2%109.75=219.5

Vay chon cap XLPE c6 tiét dién 70 mm® —2XLPE(3%x70)
s Chon cap tw TBATG toi TBAPX B4

Dong dién cuc dai qua cap

Stt 3723

= = =107.47 A
T 2x B3*Udm 2*4/3*10

Tiét dién kinh té cua cap

Fo= Im ax _ 107.47 _ 39.8mm2

Jkt 2.7
Tra bang phu luc chon cap tiéu chudn gin nhit 1a 50 mm? ,cap dong 3 16i
,cach dién XLPE do FURUKAWA san suat vi I, =200A
Kiém tra theo diéu kién phat nong
0.93*1,=0.93%200=186< 2*1,;=2*107.47=214.94
Do cap da chon khong thoa min diéu kién phat nong nén ta ting kich
thuéc cua cap 1én 70 mm” co 1,=245 A
Kiém tra theo diéu kién phat nong
0.93%1¢, =0,93*245 =227.45> 15:=2* | nax=2*107.47=214.94
Vay chon cap XLPE c6 tiét dién 70 mm* —2XLPE(3%70)
* Chon cap tw TBATG toi TBAPX B5
Dong dién cuc dai qua cap
St 29038
2*3*Udm  2*3*10
Tiét dién kinh té cua cap
_Imax 83.8

= =222 _31mm?
Kkt 27

L)

D)

83.8 A

I max=




41

Tra bang phu luc chon cép tiéu chudn gin nhat 1a 50 mm? ,cap ddng 3 15i
,cach dién XLPE do FURUKAWA san suit véi I, =200A

Kiém tra theo diéu kién phat nong

0.93*1,=0.93*200=186> 2*1,,=2*83.8=167.6

Vay chon cap XLPE c6 tiét dién 50 mm® —2XLPE(3%50)
s Chon cap tw TBATG toi TBAPX B6

Dong di¢n cuc dai qua cap

Stt 2500

)

T 0% B*Udm  2*4/3*10
Tiét dién kinh té cua cap
Fo= Imax _ 72.17 _26.73 mmz

Jkt 2.7

Tra bang phu luc chon cap tieu chudn gan nhit 1a 25 mm? ,cap ddng 3 16
,cach dién XLPE do FURUKAWA séan suat voi I, =140A

Kiém tra theo diéu kién phat nong

0.93*1,=0.93*140=130.2< 2*[,;=2*72.17=144.34

Do cap da chon khong théa man diéu kién phat nong nén ta tang kich
thudc cua cap 1én 35 mm® co 1,,=170 A

Kiém tra theo diéu kién phat nong

0.93*l¢, =0,93*170 =158.1> 15.:=2* | 1x=2*72.17=144.34

Vay chon cap XLPE c6 tiét dién 35 mm” —2XLPE(3x35)
s Chon cap tuw TBATG toi TBAPX B7

Dong di¢n cuc dai qua cap
Stt 3975

| = - =114.75 A
TP 2% B*xUdm  2*/3*10
Tiét dién kinh té ctia cap
Fo= Im ax _ 114.75 _ 42.5mm2
Jkt 2.7

Tra bang phu luc chon cap tieu chuin gan nhit 1450 mm? ,cap dong 3 16i
,cach dién XLPE do FURUKAWA sin suat véi I, =200A

Kiém tra theo diéu kién phat néng

0.93%1,=0.93%200=186<Isc= 2*|nx=2%114.75=229.5
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Do cap dd chon khong théa méin diéu kién phat néng nén ta ting kich
thudc cua cap 1én 95 mm® c6 1,=290 A

Kiém tra theo diéu kién phat nong

0.93*I¢, =0,93*290 =269.7> 15c:=2* | x=2*114.75=229.5

Vay chon cap XLPE c6 tiét dién 95 mm® —2XLPE(3%x95)
<> Cdap tw B5 toi phdn xuong ton (dung lo kép)

o= ——px DL 570

2% [3*Udm 2*+/3*0.38
Piéu kién chon cap

Ki*K; *1p>Ts=2*1 max =2*1451.7 (Khi d6 hé s6 hiéu chinh 1a K,=0.81)
Isc 2*1451.7
IcpZ =
Ki1*K2 1*0.81

Do dong dién tai rat 16n 1451.7 A nén ta chon mdi pha 3 cap dong ha apl

=3584.4 A

161 tiét dién F=800mm® véi I,=1246A va 1 cap cp dong ha 4p tiét dién F
=800mm?°lam déy trung tinh do hing ALCATEL(Phap) ché tao.

X/

<> Cap tw BS toi phan xuong sva chita co khi
= Sttpx _ 161.8 123 A
2*\3*Udm  2*+/3*0.38

biéu kién chon cap

Isc  2*123
K1*K2 1*0.92
Chon cép dong ha 4p 4 16i cach dién bang PVC do hiang LENS ché tao c6
kich thudce (3*150+70) voi I,=300A
s Cap twe BS5 toi tram bom
Sttpx 831
I 2*\/§EUdm “oefaross oM A
Diéu kién chon cap
Ki*K; *lep>1c=2*1 max =2*631.28
Isc  2*631.28
T K1*k2  1*0.81
Ta st dung mdi pha 3 cap dong ha ap, 1 13i tiét dién 300mm’ co lp=565
Alcap va 1 cap ha ap co tiét dién F=300mm? lam day trung tinh ,khi d6 K,=0.81
day do hang ALCATEL(Phép) ché tao.

=226.32 A

=1558.7 A
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Két qua chon cdp cao dp va ha dp ciia phwong dn 1

Puong cap F(mm?) L Ro | R(Q) | Pongia | Thanh tién
(m) | (Q/km) (10%d/m) (10%)
TBATG-B1 2*(3x120) 135 | 0.196 | 0.013 500 135000
TBATG-B2 2*(3x95) 200 | 0.247 | 0.03 480 192000
TBATG-B3 2*(3x70) 45 | 0.342 | 0.007 450 40500
TBATG-B4 2*(3x70) 225 | 0.342 | 0.04 450 202500
TBATG-B5 2*(3x50) 85 | 0.494 | 0.02 430 73100
TBATG-B6 2*(3x35) 50 | 0.524 | 0.01 284 28400
TBATG-B7 2*(3x95) 100 | 0.247 | 0.01 480 96000
B5—8 2%(9x300+300) | 175 | 0.02 | 0.002 875 306250
B5—6 2*(9x800+800) | 115 | 0.03 | 0.002 | 2000 460000

Téng von dau tu cho dudng day : K,=1533750*10°

Trong d6 R=%*ro*|(9)

X/

n sd dudng day di song song

S? B}
AP=F*R*1O * (kW)

% Xdc dinh ton that cong sudt trén dwong ddy

Tén that cong suét trén duong diy TBATG dén Bl:

AP

_ 48307

02

*0,013*10° = 3,03 (kW)

Cac thong s6 dudng cap va két qua tinh toan AP ghi trong bang:

Bing két qua tinh todn tén thit cong sudt trén duong ddy

Puong cap F(mm?) L(m) Ro R(Q) Stt AP
(Q/km) (KVA) (KW)

TBATG-B1 2*(3x120) 135 | 0.196 | 0.013 4830 3.03
TBATG-B2 2*(3x95) 200 | 0.247 | 0.03 4172 5.22
TBATG-B3 2*(3x70) 45 | 0.342 | 0.007 3802 1.01
TBATG-B4 2%(3x70) 225 | 0.342 | 0.04 3723 5.54
TBATG-B5 2*(3x50) 85 | 0494 | 0.2 2903.8 1.69
TBATG-B6 2*(3x35) 50 | 0524 | 0.1 2500 0.625
TBATG-B7 2*(3x70) 100 | 0.342 | 0.02 3231 2.087
B5—8 2*(9x300+300) | 175 | 0.02 | 0.002 831 9.56
B5—6 2%(9x800+800) | 115 | 0.03 | 0.002 1911 50.58

Tong ton that cong suat tac dung trén dudng day: > AP=79.342 kW
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% Xdc dinh ton thdt dién nang trén duong dady
Ton that dién nang trén duong day duoc tinh theo cong thure

AAG=). AP*r (KWh)
Trong d6 7 =(0.124+Tn*10)*8760=
(0.124+5500*10*)*8760=3979
Thoi gian ton that cong sudt 16n nhit
AA¢=79.342 *3979=315702 kWh
3.5.1.3 Tong chi phi tinh toan cho phwong an 1
«Chi phi tinh toan Zi cua phuong an I
-Vén dau tu
Ki= Ky +K;=6000*10° +1533,750*10° =7533,75*10° &
-tong ton that dién nang trong TBA va trén dudng day
AAI=AA+AAG=1891915 +315702=2207617 kWh
-Chi phi tinh toan
Z1=(ay,tag)*K; +c*AA;
Trong do:
- ay, : Hé s van hanh (ay,=0,1)
- a: Hé sd tiéu chuém(atc=0,125)
- K : Vén dau tu cho tram bién ap va duong day
- C: Gia tién dién nang (d/kWh)
- AA; : Ton that dién niang hang nim
Ta duoc:
Z, = (0.1+0.2)*7533,75*10°+1000*2207617= 4467,742*10°

3.5.2 Phuong an 2.
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| 1

BS 53 TBATT35/10 kV

\—5‘41 B4
4
Be

s

Hinh 3.6 So do di day ciia phwong dn 2
Str dung tram bién 4p trung gian nhan dién ap 35 kV tir hé théng sau d6 ha
xubng dién ap 10 kV cdp dién cho cac tram bién ap phan xudng. Trong d6 cic
tram B1,B2,B3,B4, ha tur dién ap 10kV Xuéng dién ap 0.4kV con tram bién ap
B5,B6 ha tir dién ap 10kV xudng dién ap 3kV cap dién cho cac phan xuong .

3.5.2.1 Chon mdy bién dp phin xwéng va xdc dinh cdc ton thit dién ning

trong cdc tram(AA)
Trén co s chon dugc cong suét cua may bién ap taco két qua:

Tén Sam | UJUn | AP, | AP, | Uy, lo S5 | Pongia | Thanh
TBA | (KVA) (KW) | (kW) | %) | (%) | may | (10%) tién
10°d

TBATG | 10000 | 35/10 14.4 63 8 0.6 2 800 (1600)
Bl 3000 | 10/0.4 3.8 23 6.5 0.8 2 400 800
B2 2500 | 10/0.4 3.3 20.5 6 0.98 2 350 700
B3 2500 | 10/0.4 3.3 20.5 6 0.98 2 350 700
B4 3000 | 10/0.4 3.8 23 6.5 0.8 2 400 800
B5 2000 | 10/3 2.72 17.6 6 0.8 2 300 600

B6 2000 | 10/3 272 | 17.6 6 0.8 2 300 600

Tong von dau tu tram bién ap Kb =5800%10° d

% Xdc dinh ton thdt dién ndng trong cac TBA.
Ton that dién ndng trong cac TBA dugc xac dinh theo cong thuec :
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AA=n*AP* t +1*APn*(iJZ * T
n Sdmb

Trong d6: n sb méy bién ap ghép song song
t .thoi gian van hanh MBA v6i MBA van hanh sudt nim nén lay
t=8760 h
7 .thoi gian ton that cong suat 16n nhat véi 7 =F( Trax )
Theo cong thirc kinh nghi¢m c6
7 =(0.124+10*T10)*8760 h
APo ,APn tén thit cong sut cia MBA luc khéng tai va lac cé tai
Stt : cong sudt tinh toan ctia TBA
Sdmb :cong suat dinh muirc cia MBA
% Tinh ton thdt cho tram bién dp trung gian .
AA = 2%14,4%8760+ 1 *63* (1205012 »5000 — 743908 8 (KWh)
2 10000
Cac tram bién 4p phan xuong khéc tinh tuong tu ta dugc két qua:

Tén TBA | Somay | Stt(kVA) | Sdmb(kVA) | APo(kW) | APn(kW) | AA(kWh)

TBATG 2 19893 10000 14.4 63 743908.8
Bl 2 5661 3000 3.8 23 229511.44
B2 2 4172 2500 33 20.5 171397.2
B3 2 3960 2500 33 20.5 160354
B4 2 5634 3000 3.8 23 227961
B5 2 2500 2000 2.72 17.6 102365.65
B6 2 3975 2000 2.72 17.6 185970

Tong ton that dién nang trong cac tram bién ap Z AAg =1821468 kWh

3.5.2.2 Chon ddy dén ,xdc dinh ton thit cong sudt ,tén thit dién nang trong
mang dién ) ’
s Chon cap tue tram bién ap trung gian toi tram bien ap phan xuong.

Péi v6i nha may luyén kim den do 1am viéc 3 ca ,thoi gian sir dung cong
suat 16n nhat 1a 5500h ,cap chon 1a cap 15i dong
Tra bang ta duoc J=2,7 A/mm?

Tiét dién kinh té cua cap Fy= ITk?X mm?
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Cap tir TBATG t61 cac TBAPX 1a cap 16 kép nén
Sttpx
2*/3*Udm
Can ¢t vao tri sd cua Fy tinh duoc ,tra bang lya chon tiét dién day dan

Imax—

chuan gan nhét
Kiém tra tiét dién day cap di chon theo diéu kién phat nong
Knc*lep> Lse
Trong do
I Dong dién xdy ra khi sy cd nghiém trong 1a dut 1 cap [=2lmax
Kne=Ki*K,  hé s6 hiéu chinh
K, hé s hiéu chinh theo nhiét 46 lay K;=1
K, Heé s hiéu chinh khi tinh t6i s6 dudng day cung dit chung trong cliing
mot ranh,céc rdnh déu dat 2 cap khoang cach gitta céc soi cap 1a 300mm .
Tra bang phu luc ta c6 K,=0.93
Do khoang cach tir TBATG t6i cac TBAPX la ngan nén ta khong kiém tra
theo ton that dién ap
% Chon cap tiw TBATG toi TBAPX Bl.
Dong di¢n cuc dai qua cap
Stt 5661

| o= = =163.42 A
T ox B3*Udm 2*4/3*10
Tiét dién kinh té cua cap
o= Im ax _ 163.42 — 60.53 mm2
Jkt 2.7

Tra bang phu luc chon cap tiéu chudn gan nhat 1a 70 mm?® ,cap dong 3 16
,cach dién XLPE do FURUKAWA sin suat véi I, =245A

Kiém tra theo diéu kién phat nong

0.93%1¢,=0.93%245=227.85< I §:=2*|mx=2%163.42=326.84

Do cap di chon khong thoa min diéu kién phat nong nén ta ting kich
thude ctia cap 1én 150 mm?® c6 1,=365A

Kiém tra theo diéu kién phat néng

0.93*I, =0,93*365 =339.45> [;=2*1mx=2%163.42=326.84

Vay chon cap XLPE c6 tiét dién 150 mm? —2XLPE(3x150)
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s Chon cap tir TBATG toi TBAPX B2.
Dong di¢én cuc dai qua cap

| = Stt 4172 12043 A

2*3*Udm  2*3*10
Tiét dién kinh té cua cap
Fr= Imax _120.43
Jkt
Tra bang phu luc chon cap tiéu chudn gan nhit 1a 50 mm? ,cap ddng 3 16
,cach dién XLPE do FURUKAWA sin suat véi I, =200A
Kiém tra theo diéu kién phat nong
0.93*1,=0.93*200=186< 2*I,;=2*120.43=240.86

Do cap da chon khong théa man diéu kién phat nong nén ta tang kich

— 44.6mm?>

thuéce cua cap 1én 95 mm® co 1,=300 A
Kiém tra theo diéu kién phat nong
0.93*1¢, =0,93*300 =279> L5c=2* | na=2%120.43=240.86
Vay chon cap XLPE c6 tiét dién 95mm? —2XLPE(3x95)
s Chon cap tw TBATG toi TBAPX B3.
Dong di¢n cuc dai qua cap

| = Stt _3964.8 _114.45 A

2% J3*Udm 2*3*10
Tiét dién kinh té ctia cap

Fo= Im ax _ 114.45 4239 mmz

Jkt 2.7
Tra bang phu luc chon cap tiéu chudn gan nhit 1a 50 mm? ,cap ddng 3 16
,cach dién XLPE do FURUKAWA sin suat véi I, =200A
Kiém tra theo diéu kién phat nong
0.93%1¢,=0.93%200=186< Isc =2*I,;x=2*114.45=228.9

Do cap di chon khong thoa min diéu kién phat nong nén ta ting kich

thuée cia cap 1én 95 mm® co 1,=290 A
Kiém tra theo diéu kién phat néng
0.93*1¢, =0,93*290 =269.7> I;=2* | 1ax=2%114.45=228.9
Vay chon cap XLPE c6 tiét dién 90 mm® —2XLPE(3%x90)
% Chon cap tiw TBATG toi TBAPX B4.
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Dong di¢n cuc dai qua cap
Stt 5634

| o= = =162.64 A
T x B3*Udm 2*4/3*10

Tiét dién kinh té cua cap

Fr= Imax _ 162.64 _ 60.24mm2

Jkt
Tra bang phu luc chon cép tiéu chudn gan nhat 1a 70 mm? ,cap dong 3 15i
,cach dién XLPE do FURUKAWA sin suat véi I, =240A
Kiém tra theo diéu kién phat nong
0.93*1,=0.93%240=186=< 2*I,;x=2%162.64=325.28
Do cap da chon khong théa méan diéu kién phat néng nén ta ting kich
thudc ciia cap 1én 150 mm?*c6 1,=365 A
Kiém tra theo diéu kién phat nong
0.93%1¢, =0,93*365 =339.45> [5:=2* | 11ax=27162.64=325.28
Vay chon cap XLPE c6 tiét dién 150 mm? —2XLPE(3x150)
¢ Chon cap tie TBATG toi TBAPX B5.
Dong dién cuc dai qua cap
Stt _ 2500
2*\3*Udm  2*/3*10
Tiét dién kinh té ctia cap

= Imax _ 72.17 _26.73 mm2

Jkt 2.7

Tra bang phu luc chon cap tieu chudn gan nhit 1a 25 mm? ,cap ddng 3 16
,cach dién XLPE do FURUKAWA séan suat voi I, =140A

Kiém tra theo diéu kién phat nong

0.93*1,=0.93*140=130.2< 2*[,;=2*72.17=144.34

Do cap di chon khong thoa min diéu kién phat nong nén ta ting kich

=7217 A

I max—

thudc ciia cap 1én 35 mm® c6 1,=170 A
Kiém tra theo diéu kién phat nong
0.93*l¢, =0,93*170 =158.1> [(=2*1,,,,=2*72.17=144.34
Vay chon cap XLPE c6 tiét dién 35 mm® —2XLPE(3%35)
% Chon cap tiw TBATG toi TBAPX Bo6.

Dong di¢én cuc dai qua cap
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2+ 3*Udm  2*3*10
Tiét dién kinh té cua cap
_Imax 11475

Fi= = 42.5mm?
kt 27

Tra bang phu luc chon cép tieu chudn gan nhat 1a 50 mm? ,cap ddng 3 15i
,cach dién XLPE do FURUKAWA san suat véi I, =200A

Kiém tra theo diéu kién phat nong

0.93*1,=0.93*200=186<Is;= 2%l 1nx=2*114.75=229.5

Do cap da chon khong théa méin diéu kién phat néng nén ta ting kich

thudc ciia cap 1én 95 mm® c6 1,=290 A
Kiém tra theo diéu kién phat nong
0.93%1¢, =0,93*290 =269.7> Isc=2* | nax=2%114.75=229.5
Vay chon cap XLPE c6 tiét dién 95mm? —2XLPE(3x95)
s Cap twr B4 toi phdn xuwong ton (dung 1o kép).
|- Sttpx 1911
2*3*Udm  2*/3*0.38
Diéu kién chon cap

=1451.7 A

Isc  2*1451.7
K1*K2 1*0.81
Do dong dién tai rat 16n 1451.7 A nén ta mdi pha 3 cap dong ha apl 15i

=3584.4 A

tiét dién F=800mm’® vé&i I,,=1246A va 1 cap cap dong ha ap tiét dién F
=800mm?lam ddy trung tinh do hing ALCATEL(Phap) ché tao.
Khi d6 hé sb hiéu chinh 1a K,=0.81
s Cap tir B3 toi phan xwong siwa chita co khi .
Stitp 158,47
lmax= " = =120 (A
max 2*\/§*Udm 1’32 ( )

bicu kién chon céap

I, 2*120
Ki*Ky *lep>e=2*1 max =2*120 —I> KK, =100
Chon cap dong ha ap 4 15i cach dién bang PVC do hang LENS ché tao co

kich thudc (3*150+70) v6i 1,,=300A

=260,8(A)
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Két qua chon cap cao a

p va ha ap cua phwong an 2

DPuong cap F(mm®) L(m) Ro R(Q) Don gia Thanh
(Q/km) (10°d¢/m) | tién(10°%)
TBATG-BL |  2*(3x150) 135 | 0.342 | 0.023 575 17625
TBATG-B2 2*(3x95) 200 0.247 0.03 480 96000
TBATG-B3 2*(3x95) 45 0.247 | 0.006 480 21600
TBATG-B4 2*(3x150) 225 0.342 0.04 575 129375
TBATG-B5 2*(3x35) 50 0.524 0.01 284 14200
TBATG-B6 2*(3%95) 100 | 0.247 | 001 480 48000
B3—7 2*(3x150+70) | 115 | 0.124 | 0.007 500 57500
B4—6 2*(9x800+800) | 80 0.03 0.001 2000 160000
Tong von dau tu cho duong day : K,=604300*10°
Trong do: R=%*ro*l (Q) (n 14 s6 duong diy di song song)
*X4c dinh ton that cong suat trén duong day
AP= Stztz *R*10°°
dm
*Ton that trén cap tir TBATT dén tram bién ap Bl
AP = 56(?12 *0,023%10~ = 7,37 (KW)
Cac duong day t01 cac phan xuong khac tinh twong tu ta dugc bang sau:
Bang ket qua tinh toan ton that cong suat trén duong day
Puong cap F(mm®) L(m) Ro R(Q) Stt AP
(Q/km) (KVA) (KW)
TBATG-B1 2*(3x150) 135 0.342 0.023 5661 7.37
TBATG-B2 2*(3%95) 200 0.247 0.03 4172 5.22
TBATG-B3 2*(3x95) 45 0.247 0.006 3964.8 0.94
TBATG-B4 2*(3%150) 225 0.342 0.04 5634 12.696
TBATG-B5 2*(3%35) 50 0.524 0.01 2500 0.625
TBATG-B6 2*(3%70) 100 0.247 0.01 3975 1.58
B3—7 2*(3x150+70) 115 0.124 0.007 161.8 1.27
B4—6 2*(9x800+800) 80 0.03 0.001 1911 25.29

Téng ton thit cong suit tac dung trén dudng day: Z AP=54.99 kW

*X4c dinh ton that dién nang trén duong day

Tén that dién ning trén dudng day duoc tinh theo cong thirc
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AAg=)  AP*r (kWh)
Trong do :
7 =(0.124+T 1 *10™)*8760= (0.124+5500*10*)*8760=3979
Thoi gian ton that cong sudt 16n nhit
AA4=54.99*3979=218809 kWh
3.5.2.3 Tong chi phi tinh todn cho phwong dn 2.
«Chi phi tinh todn Zi cia phuong an 2
-Vén dau tu
Ky= K +Kq = 5800*10° +604,300*10°=6404,3*10° d
-tong ton that dién niang trong TBA va trén dudng day
AA=AAL+AAG=1821468 +218809=2040277 ( kWh)
-Chi phi tinh toan
Zr=(avnta) *Kz Tc*AA,
=(0.1+0.2)* 6404,3*10° +1000*2040277=3961,59*10° d

3.5.3 Phuong 4n 3 .

BS
7
6
[] B7 BI
Bo A B3 TPPTT
35KV 1
A
4

7; Be

Hinh 3.3 :So' d6 di ddy ciia phwong dn 3




53

St dung tram phan phdi trung tim nhan dién ap 35 kV tir hé théng sau d6
cép dién cho cac tram bién ap phan xuoéng. Trong d6 céac tram B1,B2,B3,B4,B5
ha tir dién ap 35kV xudng dién ap 0.4kV con tram bién ap B6,B7 ha tir dién ap
35kV xudng dién ap 3kV cap dién cho cac phan xudng
3.5.3.1 Chon mdy bién dp phan xwong va xdc dinh cdc ton thit dién ning

trong cdc tram bién ap.

Ta co két qua chon cac may bién ap phdan xuong

Tén | Sgn | Uc/Uh | AP, | AP, | Uy(%) | 15(%) | So Pon | Thanh tién
TBA | (kVA) (KW) | (kW) may | gia(10°d) | (10°d)
Bl | 2500 | 35/0.4 | 35 [215| 65 | 0.8 | 2 374 748
B2 | 2500 [35./0.4| 35 [ 215] 65 | 0.8 | 2 374 248
B3 | 2000 | 35/0.4 | 285 | 19.4 | 65 | 09 | 2 320 640
B4 | 2000 | 35/0.4 | 285 | 19.4 | 65 | 09 | 2 320 640
B5 | 2000 [35./0.4| 285|194 | 65 | 09 | 2 320 640
B6 | 2000 | 35/3 | 28 | 20 | 65 | 09 | 2 331 662
B7 | 2000 | 35/3 | 28 | 20 | 65 | 09 | 2 331 662

Téng von dau tu tram bién 4p Kb =4740%10° d

% Xdc dinh ton thdt dién nang trong cac TBA.
Ton that dién ndng trong cac TBA dugc xac dinh theo cong thuec :

AA=N*AP* t +1%AP,* (ijZ * T
n Sdmb

Trong dé
n sb6 may bién ap ghép song song
t  thoi gian van hanh MBA vo&i MBA van hanh suét nim nén liy
t=8760 h
4 thoi gian ton that cong suat 16n nhat v&i 7 =f( Trax )
Theo cong thic kinh nghiém c6
7 =(0.124+10™"*T ) *8760 h
APo ,APn t6n thit cong suat cia MBA luc khong tai va lac cé tai
Stt cong suat tinh toan ctia TBA
Sdmb cong suat dinh mirc cia MBA

% Ton that dién nang tram bién ap BI .
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4830

AA=2%*3,5%8760 + = *21 5*[ ]2*5000 220980,(kWh)

Céc tram bién 4p khac tinh toan twong tu ta c6 bang két qua :

bang két qua tinh todn ton thdt cong sudt

Tén TBA | Sb

may | Stt(kVA) | Sdmb(kVA) | APo(kW) | APn(kW) | AA(kWh)
Bl 2 4830 2500 3.5 21.5 220980.2
B2 2 4172 2500 3.5 21.5 180441.72
B3 2 3802 2000 2.85 194 189411.34
B4 2 3723 2000 2.85 19.4 183675.2
B5 2 2903 2000 2.85 19.4 131293.5
B6 2 2500 2000 2.8 20 111227.87
B7 2 3975 2000 2.8 20 206232.7
téng ton that dién ning trong cac tram bién ap > AAg =1223262.5 kWh

3.5.3.2 Chon ddy din ,xdc dinh ton thit cong sudt ,ton thit dién ning
trong mang dién .

Trong mang dién trung 4p ctia nha may ,do khoang cach tir tram bién ap
trung gian (tram phan phdi trung tim )tdi cac tram bién ap phan xudng 13 ngan
nén ta chon tiét dién day dan theo Ji
% Chon cdp tir tram phdn phéi trung tam téi tram bién dp phdn xuong.

Pbi véi nha may luyén kim den do 1am viéc 3 ca ,thoi gian st dung cong
suat 16n nhat 1a 5500h ,cap chon 1a céap 156i dong

Tra bang ta duoc J=2,7 A/mm?

Im ax 2

Tiét dién kinh té cua cap Fy= Tkt mm
Cap tir TPPTT t6i cac TBAPX 1a céap 10 kép nén
— Sttpx
" 2% 3*Udm

Can ct vao tri sé cua Fi tinh duoc ,tra bang lya chon tiét dién day dan
chuan gan nhat

Kiém tra tiét dién day cap da chon theo diéu kién phat nong

Kne*lep> Isc

Trong do
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Il Dong dién xay ra khi su cd nghiém trong l1a dut 1 cap [c=21

Kne=Ki*K,  h¢ s6 hi¢u chinh

K. hé sb hiéu chinh theo nhiét d6 ldy K;=1

K, Heé s hiéu chinh khi tinh t6i s6 duong day cung dit chung trong cung
mot rinh,cac rdnh déu dat 2 cap khoang cach gitta cac soi cap 1a 300mm .

Tra bang phu luc ta c6 K,=0.93

Do khoang cach tir TPPTT tdi cac TBAPX 1a ngin nén ta khong kiém tra
theo ton that dién ap
¢ Chon cap tuw TPPTT toi TBAPX Bl.

Dong dién cuc dai qua cap
_ Stt 4830
T 2*J3*Udm  2*43%35
Tiét dién kinh té cua cap

= Im ax _ 39.84 =14.75mmz

Jkt 2.7

Tra bang phu luc chon cap tiéu chudn gin nhit 1a 50 mm? ,cap dong 3 16i
,cach dién XLPE do FURUKAWA sin suat véi I, =200A

Kiém tra theo diéu kién phat nong

0.93*1¢,=0.93%200=186> 2*1,,=2*39.84=79.68

Vay chon cap XLPE c6 tiét dién 50 mm* —2XLPE(3%50)
¢ Chon cap tie TPPTT toi TBAPX B2.

Dong dién cuc dai qua cap
Stt 4172

=39.84 A

I max

TP ox B3*xUdm  2*/3*35
Tiét dién kinh té ctia cap
Fkt: Im ax _ 34.41 _1274 mmz

Jkt 2.7

Tra bang phu luc chon cap tiéu chudn gan nhit 1a 50 mm? ,cap ddng 3 15
,cach dién XLPE do FURUKAWA san suit véi I, =200A

Kiém tra theo diéu kién phat néng

0.93*1,=0.93*200=186> 2*I;;=2*34.41=68.82

Vay chon cap XLPE c6 tiét dién 50mm? —2XLPE(3x50)
% Chon cap tuw TPPTT toi TBAPX B3.
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Dong di¢n cuc dai qua cap

I max= St 3802 =31.36 A

2*3*Udm  2*/3*35
Tiét dién kinh té cua cap

Fr= Imax _ 31.36 :11.61mm2

Jkt 2.7

Tra bang phu luc chon cép tiéu chudn gn nhat 1a 50 mm? ,cap ddng 3 16i
,cach dién XLPE do FURUKAWA sin suat véi I, =200A

Kiém tra theo diéu kién phat nong

0.93*1,=0.93*200=186> 2*I;;=2*31.36=62.72

Vay chon cap XLPE c6 tiét dién50 mm? —2XLPE(3x50)
¢ Chon cap tuwe TPPTT toi TBAPX BA4.

Dong di¢n cuc dai qua cap

Stt 3723
2*3*Udm  2*/3*35
Tiét dién kinh té ctia cap
_Imax 30.71

Fi= =22 _11.37mm?
kt 27

Tra bang phu luc chon cap tiéu chudn gan nhit 1a 50 mm? ,cap ddng 3 16
,cach dién XLPE do FURUKAWA sin suat véi I, =200A

Kiém tra theo diéu kién phat nong

0.93%1¢,=0.93%200=186=< 2*I;x=2*30.71=61.42

Vay chon cap XLPE c6 tiét dién 50 mm® —2XLPE(3%50)
% Chon cap tuw TPPTT toi TBAPX B5.

Dong dién cuc dai qua cap

Stt 2903
oS B 2dams W
Tiét dién kinh té cua cap

Fo= Imax _ 23.95 _g87 mmz

Jkt 2.7
Tra bang phu luc chon céap tiéu chuan gﬁn nhét 12 50 mm? ,cap déng 3 161
,cach dién XLPE do FURUKAWA san suit véi I, =200A

Kiém tra theo diéu kién phat nong

=30.71 A

I max:
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0.93*1¢,=0.93*%200=186> 2*[,=2*23.95=47.9
Vay chon cap XLPE c6 tiét dién 50 mm® —2XLPE(3%50)
% Chon cdp tir TPPTT t6i TBAPX B6.
Dong dién cuc dai qua cap

Imax= St 2500 =20.62 A

2% 3*Udm  2*+/3*35
Tiét dién kinh té cua cap
_Imax 20.62

Fie= =222 _7.64mm?
kt 27

Tra bang phu luc chon cép tieu chudn gn nhat 1a 50 mm? ,cap dong 3 15i
,cach dién XLPE do FURUKAWA sin suat véi I, =200A

Kiém tra theo diéu kién phat nong

0.93%1¢,=0.93%200=186>2*111x=2%20.62=41.24

Vay chon cap XLPE c6 tiét dién 50 mm® —2XLPE(3%50)
s Chon cap tuwe TPPTT toi TBAPX B7.

Dong dién cuc dai qua cap
_ Stt 3975
T 2*J3*Udm  2*43%35
Tiét dién kinh té ctia cap

= Imax 32.78 _12.14mm?

Jkt 2.7

Tra bang phu luc chon cap tieu chuan gan nhat 1450 mm? ,cap dong 3 15
,cach dién XLPE do FURUKAWA san suat véi I, =200A

Kiém tra theo diéu kién phat nong

0.93*1,=0.93*200=186>Is.= 2*|1nx=27*32.78=65.56

Vay chon cap XLPE c6 tiét dién50 mm® —2XLPE(3x50)
s Cap tir BS toi phdn xuong ton (dung 16 kép).

| max= Stpx, _ O1 _4u517 A

2% 3*Udm 2*+/3*0.38

biéu kién chon cap

=32.78 A

I max

Isc  2*1451.7
Ki1*K2 1*0.81

Ki*Ky *lp>Isc=2*1 max =2%1451.7 —I> =3584.4 A
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Do dong dién tai rat 16n 1451.7 A nén ta mdi pha 3 cap dong ha apl 15i
tiét dién F=800mm’® vé&i I,,=1246A va 1 cap cap dong ha ap tiét dién F
=800mm?°lam ddy trung tinh do hing LENS ché tao
Khi d6 hé s6 hiéu chinh la K,=0.81
s Cap tir BS toi phdn xuong sira chita co khi .
™ 2.\%5);‘@' ) 2.15\/%;1,738 =13

biéu kién chon cap

Isc _ 2*123
K1*K2 1*0.92
Chon cap dong ha 4p 4 15i cach dién bang PVC do hang LENS ché tao co
kich thudce (3*150+70) voi I,=300A
s Cap tir BS toi tram bom.
Sttpx 831
2*3*Udm  2*/3%0.38

bicu kién chon cap

=226.32 A

=631.28 A

| ma=

Isc _ 2*631.28

Ki*Kz *lep2lse=2*1 max =2%631.28 —Ig> K1*K2 1*0.81

=1558.7 A

Ta sir dung mdi pha 3 cap ddng ha ap 1 13i tiét dién 300mm? c6 l,=565
A/cap va 1 cap ha ap c6 tiét dién F=300mm? 1am day trung tinh ,khi d6 K,=0.81
day do hang LENS ché tao

Két qua chon cdp cao dp va ha dp ciia phwong dn 3

Puong céap F(mm?) L(m) Ro(©@/km) | R(Q) | Pongia | Thanh
(10°d¢/m) |tién(10%)
TPPTT -B1 2*(3x50) 135 | 0494 | 0.067 330 44550
TPPTT -B2 2*(3x50) 200 | 0494 0.1 330 66000
TPPTT -B3 2*(3%50) 45 | 0494 | 0.022 330 14850
TPPTT -B4 2%(3x50) 225 | 0.494 0.11 330 24250
TPPTT -B5 2*(3x50) 85 0.494 0.042 330 28050
TPPTT -B6 2*(3x50) 50 | 0.494 | 0.025 330 16500
TPPTT -B7 2%(3x50) 100 | 0.494 0.05 330 33000
B5—8 2*(9x300+300) | 175 | 0.02 0.002 875 153125
B5_6 2*(9x800+800) | 115 | 0.03 0.002 2000 230000

Téng von dau tu cho duong day : K,=660325*10°
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Trong dé
R=%*ro*l (Q) n sb duong day di song song

*X4c dinh ton that cong sut trén duong day
S° _
AP=F* R*107° (kW)
Tén that cong sut trén duong day TPPTT dén B1:
_4830°

AP="""_0,067 *10° = 1,28 (KW)
5

Céc thong s6 dudng cap va két qua tinh toan AP ghi trong bang:

Bdng két qud tinh todn tén that cong sudt trén dwong day

Puong cap F(mm?) L(m) Ro R(Q) | Stt(kVA) | AP (kW)
(Q/km)
TPPTT -B1 2*(3x50) 135 0.494 | 0.067 4830 1.28
TPPTT -B2 2*(3x50) 200 0.494 0.1 4172 1.42
TPPTT -B3 2*(3x50) 45 0.494 | 0.022 3802 0.26
TPPTT -B4 2*(3x50) 225 0.494 | 0.11 3723 1.24
TPPTT -B5 2*(3x50) 85 0.494 | 0.042 | 2903.8 0.29
TPPTT -B6 2*(3x50) 50 0.494 | 0.025 2500 0.13
TPPTT -B7 2*(3x50) 100 0.494 | 0.05 3975 0.64
B5—8 2*(9x300+300) | 175 0.02 | 0.002 831 9.56
B5—6 2%(9x800+800) | 115 0.03 | 0.002 1911 50.58

Tong ton that cong suat tic dung trén dudng day: z AP=65.74 kW

*X4c dinh ton that dién nang trén duong day
Ton that dién ndng trén duong day duoc tinh theo cong thirc

AA=Y AP*z (KWh)
Trong 40 r =(0.124+T na*10™)*8760=(0.124+5500*10*)*8760=3979
Thoi gian ton that cong suat 16n nhat
AA=65.74 *3979=261579kWh
3.5.3.3 Tong chi phi tinh todn cho phwong dn 3.
«Chi phi tinh toan Zi cua phuong an 3
-Vén dau tu
Ks= K, +K=4740*10° d +660,325*10° =5400,32*10° &
-tong ton that dién nang trong TBA va trén duong day
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AA=AAG+AAG=1223262+261579=1484841 kWh
Zgz(a\,h"'atc)* K3+C*AA3
=(0.1+0.2)*5400,32*10%+1000*1484.841*10°=3104,8*10° d

3.5.4 Phuong 4n 4 .
@
6
38
Bo) Bl
BS B3 TPPTT
35kV 1
5 »AJ B4
4

Be

Hinh3.4:So d6 di ddy ciia phwong dn 4

St dung tram phan phdi trung tim nhan dién ap 35 kV tir hé théng sau d6
Cép dién cho céac tram bién ap phan xudng. Trong d6 cac tram B1,B2,B3,B4, ha
tir dién ap 35kV xudng dién ap 0.4kV con tram bién 4p B5,B6 ha tir dién ap
35kV xudng dién ap 3kV cip dién cho cac phan xudng
3.5.4.1 Chon mdy bién dp phin xwéng va xdc dinh cdc ton thit dién nang
trong cdc tram.

Ta co két qua chon cac may bién ap phan xuong

Tén| Sugm | Uc/Uh | AP, | AP, | Uy(%) | 1,(%) | SO Pon  [Thanh tién
TBA | (kVA) (KW) | (kw) may | gia(10°d) | (10°d)
B1| 3000 | 35/0.4 | 38 | 23 | 65 | 08 | 2 380

760
B2| 2500 [35/0.4| 35 | 215 | 65 [ 0.8 | 2 374 248
B3| 2500 | 35/0.4 | 35 | 215 | 65 | 08 | 2 374 248
B4| 3000 | 35/0.4 | 38 | 23 | 65 | 08 | 2 380 760
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B5| 2000 35/3 2.8 20 6.5 0.8 2 331
662

B6| 2000 | 35/3 2.8 20 6.5 0.8 2 331 662

Tong von dau tu tram bién 4p Kb =4340%10° d

% Xdc dinh ton thdt dién nang trong cac TBA.
Ton that di¢n nang trong cac TBA dugc xac dinh theo cong thuec :

AA=n*AP.* t +1*APH*£—SH )2 * 7
n Sdmb

Trong do :
n sb6 may bién ap ghép song song
t  thoi gian van hanh MBA véi MBA van hanh suét nim nén lay
t=8760 h
4 thoi gian ton that cong suat 16n nhat vai 7 =f( Trax )
Theo cong thirc kinh nghiém c6
7 =(0.124+10™**T,)*8760 h
APo ,APn tén thit cong suat cia MBA luc khong tai va lac cé tai
Stt cong suat tinh toan ctia TBA
Sdmb cong suat dinh mitc cia MBA

AA =23 8% 8760 +%*23*[%]2 * 5000 = 229511,45(kWh)

Céac tram bién ap khac tinh tuong tu ta duoc :

Ta c6 bang két qua tinh todn

Tén TBA | S6

may |Stt (KVA) Sdmb(kVA) [APo (kW) |APn (kW) | AA (kWh)
Bl 2 5661 3000 3.8 23 229511.45
B2 2 4172 2500 3.5 21.5 180441.72
B3 2 3960 2500 3.5 215 168903
B4 2 5634 3000 3.8 23 227961
B5 2 2500 2000 2.8 20 111227.87
B6 2 3975 2000 2.8 20 206232.7
téng ton that dién ning trong cac tram bién ap > AAg=1124278.06 kWh
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3.5.4.2 Chon ddy din ,xdc dinh ton thit cong sudt ,ton thét dign nang trong
mang dién .

Trong mang dién trung 4p ctia nha may ,do khoang cach tir tram bién ap
trung gian (tram phan phdi trung tim )tdi cac tram bién ap phan xudng 13 ngan
nén ta chon tiét dién day dan theo Jiq
% Chon cdp tir tram phdn phoi trung tdm t&i tram bién dp phdan xwéng.

Dbi véi nha may luyén kim den do 1am viée 3 ca ,thdi gian sir dung cong
suat 16n nhat 1a 5500h ,cap chon 14 céap 16i dong

Tra bang ta duoc Ji=2,7 A/ mm?

Tiét dién kinh té cua cap Fy= ITk?X mm?
Cap tor TPPTT t61 cac TBAPX 1a céap 10 kép nén
- Sttpx
T 2*3*Udm

Can ct vao tri s6 cua Fy tinh duoc ,tra bang lua chon tiét dién day dan
chuan gan nhat

Kiém tra tiét dién day cap di chon theo diéu kién phat nong

Kne*lep=> Lsc

Trong do

l. Dong dién xay ra khi su cd nghiém trong 1a dit 1 cap Isc=2lmax

Kne=K:*K, hé s6 hiéu chinh

K. hé sb hiéu chinh theo nhiét d6 lay K;=1

K, Heé sd hiéu chinh khi tinh téi s6 dudng day cing dit chung trong cung
mot ranh,cac rdnh déu dat 2 cap khoang cach gitta céc soi cap 1a 300mm .

Tra bang phu luc ta c6 K,=0.93

Do khoang cach tir TPPTT tdi cic TBAPX 1a ngin nén ta khong kiém tra
theo ton that dién ap
s Chon cap tuw TPPTT toi TBAPX B1.

Dong di¢n cuc dai qua cap
_ Stt 5661
T 2*J3*Udm  2%43*35

Tiét dién kinh té cua cap

=46.69 A

I max




63

Fo= Imax _ ~ 46.69 46.69 5o mm
Jkt 2.7

Tra bang phu luc chon cép tiéu chudn gan nhat 1a 50 mm? ,cap ddng 3 15i
,cach dién XLPE do FURUKAWA sin suat véi I, =200A

Kiém tra theo diéu kién phat nong

0.93*1,=0.93*200=186> 2*1,;=2*46.69=93.38

Vay chon cap XLPE c6 tiét dién 50 mm® —2XLPE(3x50)
¢ Chon cap tiwe TPPTT toi TBAPX B2.

Dong dién cuc dai qua cap

| max= 2*\/§EUdm = 2:3%7535 =34.41 A

Tiét dién kinh té cua cap

Fo=max 3441 ) 24 mm?

Jkt 2.7
Tra bang phu luc chon cép tiéu chudn gan nhit 1a 50 mm? ,cap ddng 3 16
,cach dién XLPE do FURUKAWA sin suat véi I, =200A
Kiém tra theo diéu kién phat nong
0.93*1¢,=0.93%200=186> 2*1,;=2*34.41=68.82
Vay chon cap XLPE c6 tiét dién 50mm? —2XLPE(3x50)
% Chon cap tuw TPPTT toi TBAPX B3.
Dong dién cuc dai qua cap
Stt 3964.8
o ldm 2 2 A
Tiét dién kinh té cua cap
Imax 32.7

F= =220 _12.11mm?
Jkt 2.7

Tra bang phu luc chon cap tiéu chuan gan nhat 1a 50 mm® ,cap dong 3 16
,cach dién XLPE do FURUKAWA san suat voi I, =200A

Kiém tra theo diéu kién phat nong

0.93*1,=0.93%200=186=> 2*1,;=2*32.7=65.4

Vay chon cap XLPE c6 tiét dién50 mm® —2XLPE(3x50)
s Chon cap tuw TPPTT toi TBAPX BA4.

Dong di¢én cuc dai qua cap
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2*J3*Udm  2*/3*35
Tiét dién kinh té cua cap

F=max 4647 1501 mm?

Jkt 2.7

Tra bang phu luc chon cép tiéu chudn gan nhat 1a 50 mm? ,cap dong 3 15i
,cach dién XLPE do FURUKAWA san suat véi I, =200A

Kiém tra theo diéu kién phat nong

0.93*1,=0.93*200=186> 2*1,,x=2*46.47=92.94

Vay chon cap XLPE c6 tiét dién 50 mm® —2XLPE(3x50)
¢ Chon cap tiwe TPPTT toi TBAPX BS5.

Dong dién cuc dai qua cap

Stt 2500

2*3*Udm  2*/3*35
Tiét dién kinh té ctia cap

Fo= Im ax _ 20.62 _ 7.64mm2

Jkt 2.7

Tra bang phu luc chon cép tieu chudn gan nhat 1a 50 mm? ,cap ddng 3 16
,cach dién XLPE do FURUKAWA san suat vi I, =200A

Kiém tra theo diéu kién phat nong

0.93*1,=0.93%200=186>2*11,x=2*20.62=41.24

Vay chon cap XLPE c6 tiét dién 50 mm® —2XLPE(3%50)
% Chon cap tuw TPPTT toi TBAPX B6.

Dong di¢n cuc dai qua cap

2% 3*Udm 2*./3*35
Tiét dién kinh té cua cap
Fo= Im ax _ 32.78 =12.14mmz

Jkt 2.7
Tra bang phu luc chon cap tieu chuan gan nhat 1450 mm?® ,cap dong 3 15i
,cach dién XLPE do FURUKAWA sin suat véi I, =200A
Kiém tra theo diéu kién phat nong
0.93%1¢,=0.93%200=186>Isc= 2*|nx=2*32.78=65.56

=20.62 A

I max:
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Vay chon cap XLPE c6 tiét dién50 mm? —2XLPE(3x50)
s Cap twr B4 toi phdn xuong ton (dung 1o kép).

lmax= Stpx, _ O1 _4i517 A

2% 3*Udm 2*+/3*0.38

bicu kién chon céap

Isc _ 2*1451.7
K1*K2 1*0.81
Do dong dién tai rat 16n 1451.7 A nén ta mdi pha 3 cap dong ha apl 15i

tiét dién F=800mm’® véi I,=1246A va 1 cap cap dong ha ap tiét dién F
=800mm?lam day trung tinh do hing LENS ché tao

Khi d6 hé s hiéu chinh 1a K,=0.81.
s Cap twr B3 toi phdn xuong swa chita co khi .

l= Sttpx B 161.8 123 A

2% J3*Udm  2%v3*038

Diéu kién chon cap

Isc  2*123
K1*K2 1*0.92
Chon cap dong ha 4p 4 15i cach dién bang PVC do hang LENS ché tao co

kich thudce (3*150+70) voi I,=300A

Két qua chon cdp cao dp va ha dp cia phirong dn 4

Puong céap F(mm?®) L(m) Ro R(Q) | Pongia | Thanh
(Q/km) (10°d/m) | tién(10°)
TPPTT -B1 2*(3x50) 135 | 0.494 | 0.067 330 44550
TPPTT -B2 2*(3x50) 200 | 0.494 0.1 330 66000
TPPTT -B3 2*(3x50) 45 | 0494 | 0.022 330 14850
TPPTT -B4 2*(3x50) 225 0.494 0.11 330 74250
TPPTT -B5 2*(3x50) 50 | 0.494 | 0.025 330 16500
TPPTT -B6 2*(3x50) 100 | 0.494 | 0.05 330 33000
B3—7 | 2*(3x150+70) 115 0.124 | 0.007 500 57500
B4—6 | 2*(9x800+800) | 80 0.03 | 0.001 | 2000 160000

Tong von dau tu cho duong diy : K,=466650*10°

Trong dé

R=%*ro*l (Q) n sé duong day di song song
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*X4c dinh ton that cong suit trén duong day

AP=

*Ton that trén cap td TBATT dén tram bién ap Bl
2

= 50817 067 %10 = 1,75 (kW)

AP

52

Stt?2

—*R*10°°
dm

Cac duong day tdi cac phan xuong khac tinh tuong tu ta dugc bang sau

Bang két qua tinh todn ton that cong sudt trén dwong ddy

Puong cap F(mm?) L(m) Ro (Q/km) | R(Q) Stt | AP(kW)
(kVA)

TPPTT -B1 2*(3%50) 135 | 0.494 0.067 | 5661 1.75
TPPTT -B2 2*(3%50) 200 | 0.494 0.1 4172 1.42
TPPTT -B3 2*(3%50) 45 | 0.494 0.022 | 3964.8 | 0.28
TPPTT -B4 2*(3x50) 225 | 0.494 0.11 5634 2.85
TPPTT -B5 2*(3x50) 50 | 0.494 0.025 | 2500 0.13
TPPTT -B6 2*(3%50) 100 | 0.494 0.05 3975 0.64
B3—7 | 2*(3x150+70) | 115 | 0.124 0.007 | 161.8 1.27
B4—6 | 2*(9x800+800) | 80 0.03 0.001 | 1911 25.24

Tong ton thit cong suat tac dung trén dudng day: Z AP=33.58 kW

*X4c dinh ton that dién nang trén duong day

Tén that dién ning trén duong day duoc tinh theo cong thirc
AA=D. AP*r (KWh)
Trong 40 r =(0.124+T ma*10™)*8760=(0.124+5500*10*)*8760=3979
Thoi gian ton that cong suat 16n nhat
AA4=33.58 *3979=133615kWh

3.5.4.3 Tong chi phi tinh todn cho phwong dn 4.

-Vén dau tu
Ka= Kp +Kg =4340*10° d +466,650*10° =4806,65*10° d
-tong ton that dién nang trong TBA va trén dudng day

AA=AA+AAG=1124278 +133615=1257893 kwh

Z4=(ay+a)*Katc*AA,
=(0.1+0.2)*4806,65*10°+1000*1257,893*10°=2699,888*10° d




3.6 BANG SO SANH CHI TIEU KINH TE CAC PHUONG AN

Phuong 4n Vbn dau tu (10°d) Tén that dién Chi phi tinh toan
nang(kWh) (10%d)
Phuong an 1 7533,75 2207617 4467,742
Phuong 4n 2 6404 2040277 3961,59
Phuong 4n 3 5400,32 1484841 3104,8
Phuong 4n 4 4806 1257893 2699.888

Tir bang so sanh ta thdy phuong an 1 va 2 c¢6 vén dau tu va ton that dién
nang 16n hon phuong an 3 va 4 do do ta loai bé hai phuong an nay .Trong hai
phuong an 3 va 4 ta thdy phuong an 4 c6 von dau tu nho ton that dién nang it
hon phuong an 3 vay ta chon phuong an 4 1am phuong an thiét ké

3.7 BAN THIET KE CHI TIET PHUONG AN PA CHON
3.7.1 Chon day din tir lwéi phan phdi téi tram PPTT.

Day dan tir lu6i phan phdi téi tram PPTT ciia nha may dai 15 km st dung
duong day trén khong ,day nhom 161 thép 10 kep

Tiét dién cua diy duoc chon theo diéu kién mat 6 dong dién kinh té Jy

Thoi gian st dung cong sudt 16n nhat ctia nha may 13 Tra=5500h,day dan
AC,tra bang ta dugc J= 1A/mm°

Dong dién chay qua mdi day dan 1a

Sttnm 19893

= - = 121,24(A
o 3*y,  2*%3*35 )
Tiét dién kinh té cua day

Fa= -y = 2228 121,24(mm’)

Tra bang 4.12(TL1) ta chon day dan c6 tiét dién dinh mtrc 185/24 mm?® ¢6
dong dién cho phép 1a S00A

* Kiém tra diéu kién cua day dan khi xay ra sy c6 dut 1 day

lc;=500A>1s=2lynm =2*121,24=242,48 (A)

Viy day dan da chon thoa man diéu kién khi xay ra su cd

* Kiém tra diéu kién ton that dién 4p cho phép trén day dan
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V6i day dan AC-185/24mm? ¢6 khoang cach trung binh Dy=3m ,tra bang
ta ¢ cac thong s ki thuat cia duong diy ro=0.154Q/km x0=0.377C/km (theo
phu luc 4.6TL1)

Tén that dién ap trén day
_ Pttnm.R + Qttnm. X _ 15652 *0,154 *15 + 12278 ,8* 0,377 *15

Udm 2*35

Co6 AU=1504,43<5% Udm=17500V
Vay diéu kién ton that dién ap dugc théa man
Vay chon day dan AC-185/24 mm?

3.7.2 Tram phén phoi trung tim.

AU

=1504,43(V)

Tram phan phdi trung tim 13 noi truc tiép nhan dién tir ludi dién va cap
cho céac tram bién ap phan xudng ,nén viéc chon cac thiét bi trong tram anh
huong tryc tiép téi van dé cap dién cho toan nha may

Vi vay viéc chon céc thiét bi va so d6 ndi day trong tram phai thoa man
cac diéu kién sau:Pam bao yeu cau cép dién lién tuc theo yéu ciu cua phu tai,so
d6 phai rd rang ,thuan tién cho viéc van hanh va sira chita ,hop 1y vé mit kinh té
trén co s& dam bao cac yéu cau ki thuat

Nha may Luyén kim den thudc hd ti€u thu loai 1 ,do tinh chét quan trong
ctia nha may nén tram phan phdi duoc cp dién tir 2 dudng day ndi véi hé théng
qua mdt thanh gop c6 phan doan ,lién lac giita 2 phan doan 1a mot may cét hop
bd.Trén mdi phan doan c6 dit mot may bién ap do ludng ba pha nam tru c6 cudn
tam giac ho bao tram dat mot pha trén cap 35 kV

Trén thanh gép phan doan con dit cac chng sét van dé chdng sét truyén
tor duong day vao tram

May bién dong duoc dit trén tat ca cac 10 vao ra cua tram dé bién doi dong
dién thanh dong dién 5A dé cung capcho cac dung cu do ludng va bao vé
3.7.3 Lwa chon va Kiém tra may cit ,thanh gép .

May cat trong tram PPTT bao gom hai mdy cat trén dudng day trén khong
v6i tram PP,mot mdy cét phan doan giita hai thanh gép.Trén mdi phan doan c6 7
may cit ndi thanh gop véi cac tuyén cap cap cho cic phan xudng

Vay c6 tat ca 17 mdy cat trén tram PPTT
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May cit c6 nhiém vu dong cit mang dién cao ap ,dong thoi dong cét phuc
vu cong tac bao dudng va co trirc ning cit dong ngan mach bao vé cac thiét bi
trong hé thong

Can ¢t vao cac sb6 liéu di tinh duwoc ta chon may cat hop bo cua
SIEMENS loai 8DC11 cach dién béng SF6 ,khong can bao tri

Thong s6 cia may cat 8DC 11

LOai mc Cach dlél’l Idm(A) Udm(kV) Icét 3s(kA) Icz"it max(kA)

8DC11 SF6 1250 36 25 63

Piéu kién chon may cit
Udm MCZUdm mang:35kv

Idm MCEIIV max:2*|tt:2*16338:32676(A)
Idm cétzzskA EIN:18kA
Icétmax =65kA> ka:4.58kA

Vay may cat da chon théa man cac diéu kién dat ra.
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So dé nguyén Iy mang cao

dap nha may luyén kim den
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—/

|

TT

AN

So' do ghép ndi tram phdn phéi trung tam

an

TAt ca cac ti hop bd déu ciia hang SIEMENS, cach dién bang SF6, khong can béo tri
Dao céch ly c6 ba vi tri: ho mach, n61 mach va ti€p dat

T TV IT T T T
I = DR S ANV AR A BN BN
% ) o % %
Ta MC ) > > Ta MC
N N .9 ) 2o 3A 5 A Tua BU Ta MC Tu BU PR < £e 1A 5 A N N
dau vio Cic tu mdy cat dau ra cua phan doan TG1 Vi CSV phan Vi CSV Cic tu may cat dau ra cua phan doan TG2 dau vio
doan
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3.7.4 Luwa chon va kiém tra bién ap do lwong BU

BU c6 chirc ning bién ddi dién ap so cap & cap dién ap bat ki xudng
dién ap 100 hoic 100/+/3 phuc vu mach do luong bao vé va diéu khién tin
hiéu

Ngoai chtrc nang thong thuong trong BU con c6 cudn tam giac ho co
tac dung bao tram dat mot pha

BU duoc chon theo cac di€u kién sau

Dbién ap dinh mic Uy gu>Ugmm=35kV

Chon BU loai 3 pha 5 try 4MS56 kiéur tru do SIEMENS ché tao

Thong s6 ki thuat cia BU loai 4MS56

Ugm(kV) 36kV
U chiu dyng tan s6 cong nghiép 1kV 70

U chiu dung xung 1,2/50us (kV) 170
U1am(KV) 35/\3
Uoam(kV) 100/+/3
Tai dinh mic(VA) 400

3.7.5 Lwa cho va kiém tra may bién dong BI

May bién dong c6 tac dung bién d6i dong dién co tri sd bat ki xudng
dong dién co tri sb 5A dé phuc vu cho do luong (diéu khién tu dong hoa va
bao vé

BI dugc chon theo diéu kién sau

Dién ap dinh mic Uy, g>Ugmm=35kV

Dong dién dinh mutrc Iymgi>Iep

Ta chon may bién dong BI loai 4MA76 do siemens ché tao

Céc thong sb ctia may bién dong BI 4AMA76

Ugm(KV) 36kV
U chiu dyng tan s6 cong nghiép 1 70kV
U chiu dung xung 1,2/50pus 170kV
l1dm 5—1200 kA
I2dm 1 hoic 5
ln 80kA

lodng 120kA

3.7.6 Luwa chon chong sét van
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Chdng sét van 1 thiét bi co tic dung bao vé chong sét danh tir dudng
day trén khong vao tram phan phdi va tram bién ap

Chéng sét van dugc ché tao & moi cép dién ap ,o day chéng sét van
duoc chon theo cép dién 4p 35 kV

Chon chéng sét van do hang siemens ché tao loai 3EH2 c¢6 Ugy=
36kV
3.7.7 Tram bién ap phan xuéng

Véi cac tram bién ap phan xuong do dit khong xa tram PPTT nén
phia cao 4p ctia tram chi can dit cau chi va dao cach ly.Dao cach ly ding
dé cach ly MBA khi sira chita con cau chi dung dé bao vé qua tai va ngan
mach cho MBA

Phia ha ap aptomat tong va cic aptomat nhanh ,thanh cai ha ap duoc
phan doan bang aptomat phin doan,aptomat ndy & trang thai mo chi khi
nao ¢ su cd voi IMBA thi aptomat nay méi dong cip dién cho céc phu tai
cua phan doan bi su cb.

So do cac tram bién dp phdn xwong dat hai mady bién dp:

P i
1) )
Tram bién ap PX

cap dién cho phu tai 0,4 kV




74

So dé noi diy cdc tram bién dp phin xwéng dit hai mdy bién dp

© o=
Il

v MBA
MBA Ta A 35/04kV

Thcaodp o 04wy

phéan doan

| |- \j |- \j

A4

T A tdng | TG A nhénh Ta Anhinh | T A tdng T A cao 4p

3.7.8 Luwa chgn va kiém tra dao cach ly cao ap: ,
Cau dao hay con goi la dao cach ly c6 nhiém vu chu yéu la cach ly

phan mang dién va phan khong mang dién, tao khoang cach an toan trong
thﬁy, phuc vu cho cdéng tac sura chira, kiém tra, bao dudng ludi dién. Dao
cach ly ciling c6 thé dong cat dong khong tai cia may bién ap néu cong suét
may khong 16n 1am. Cau dao duogc ché tao & moi cép dién ap.

Ta s& dung chung mdt loai dao cach ly cho tat ca cac tram bién ap dé
dé dang cho viéc mua sim, lip dat thay thé. Dao cach ly duoc chon theo
diéu kién sau:

Dbién ap dinh mac: Ugmmc > Ugmm = 35kV

Dong dién dinh mure: Igmmc > Livmax = 2.1 = 326.76 (A)

Dong dién 6n dinh dong cho phép: Igmm> I = 4.58 (kKA)

Do d6 ta chon loai 3DC do hing SIEMENS ché tao c¢6 cac thong sé:

Bang 3.23. Thong so ki thuat ctia dao cach ly
Udm(kV) Idm(A) IN(kA) INmax(kA)
36 630 35 50

3.7.9 Luwa chon va kiém tra cdu chi cao dp

Cau chi 1a thiét bi bio vé c6 nhiém vu cit dat mach dién khi c6
dong dién 16n qua tri s6 dong dién cho phép di qua. Vi thé chirc ning cia
cau chi 12 bao vé qua tai va ngan mach. Trong ludi dién cao ap(>1000) cau
chi thuong dugc dung & cac vi tri sau:

- Bao vé may bién 4p do luong & céac cap dién ap.
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- Két hop véi cau dao phu tai thanh bo may cit phu tai dé bao
v€ cac duong day trung ap .
- Pit phia cao ap ctia cac tram bién 4p phan phdi dé bao vé ngan
mach cho cac may bién ap.
Cau chi duoc ché tao nhiéu kiéu, & nhiéu cép dién &p khéc nhau ,
& clp dién ap trung va cao ap thuong st dung loai cau chi dng.
*Ta st dung cung loai cdu chi cho ca 2 tram bién 4p: By, , Bs
(Samea=3000kVA)
Dién ap dinh mutc : Ugnee> Ugmm = 35KV
Dong dién dinh mirc khi c6 su ¢ mot may bién ap, may con lai co
thé qua tai 30%
lgamee = Tivmax = aSonsa 133000
V335 3*35
Dong dién cat dinh murc : Iymes > Ing = 1.787(KA)
Chon loai cau chi dng cao ap 3GD1 616-5D do hing Siemens

_63 (A)

ché tao
Thong s6 ki thuit ciia cAu chi loai 3GD1 606 -5D
UDM(kV) IDM(A) ICATMIN(A) |CATN(kA)
36 63 432 31,5

*Ta st dung cung loai cau chi cho ca 2 tram bién ap: By, , B3
(Samea=2500kVA)
bién ap dinh mic : Ugmec > Ugmm = 35kV
Dong dién dinh mure khi c6 su cd mot may bién ap, may con lai co
thé qua tai 30%
lgamee = Tivmax = aSormn =1.372500
V335 3*35
Dong dién cat dinh muc : Typnes > Ing = 1.788(kA)
Chon loai cau chi dng cao ap 3GD1 616-5D do hing Siemens

_53.61 (A)

ché tao
*Ta st dung cung loai cu chi cho ca 2 tram bién ap: Bs, , B
(Sgmea=2000kVA)
Dién ap dinh mtc : Ugmee> Ugmm = 35kV
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Dong dién dinh murc khi c6 su cd mot may bién ap, may con lai co
thé qua tai 30%
ligmee > Iy = KqwSanea _ 1.3*2000
V335 \f3*35
Dong dién cat dinh muc : Imes > Ina = 1.802(kA)
Chon loai cau chi dng cao ap 3GD1 616-5D do hdng Siemens

=42.88 (A)

ché tao

3.7.10 Luwa chon va kiém tra aptdmat
Ta chi chon aptomats cho cac tram bién ap B1,B2,B3,B4 cép cho

phu tai 0.38kV

Aptomat 1a thiét bi dong cét ha ap, c6 chic ning bao vé qua tai va
ngén mach. Do ¢6 wu diém hon hin cau chi 1a kha nang lam viéc chic
chan, tin cdy an toan, dong cat dong thoi ba pha va kha nang ty dong hoa
cao, nén aptomat du dat tién nhung van ngdy cang duogc st dung rong rai
trong ludi dién ha 4p cong nghiép ciing nhu ludi dién chiéu sang sinh hoat.

Ta chon tit ca cac loaj 4ptomat do hang Merlin Gerlin ché tao.

Ap tdomat duogc chon theo cac diéu kién sau:

Dién ap dinh muic : Ugna > Ugmm= 0,38 kV

— k qtbt* Sd mBA

IdmAZ IIvmax - W

>  Tram bién 4p B1,B4 c¢6 Sgmg=3000kVA

lynp> Ty = 2Somen _ 1.3%3000
mAm VI 335 J3*0.38

>  Tram bién 4p B2,B3 c6 Sgmg=2500kVA

Kgt-S 1.3*2500
I Z I - qtbt*~dmBA -+ _ 49378 A
dmA: lvmax \/5.35 \/5*0.38

Ta chon aptomat tong va aptomat phan doan theo bang sau:

=59254 A

Két qua chon dptomdt tong va dptomdt phin doan

TEN TRAM | LOAI SO Uom (V) | lom(A)  lcar (KA) SO CUC
LUQNG
B, B, M63 3 690 6300 85 3
B2,B3 M50 3 690 5000 75 3
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> D6i voi aptdmat nhanh:

Dién ap dinh mac : Ugna> Ugmm = 0,38kV

lagma = It =

Sttpx

n/3Udm.m.

Trong d6 : n - sd aptomat dwa dién vé phan xudng.
Két qua lya chon aptdmat nhanh loai 4 cuc cua Merlin Gerin

Tén phan xudng Sit 1(A) Loai SL | Upm lom  [lcitn
(KVA) V) | (A (KA
P/x luyén ang (0.4kV) | 4830 | 3669.2 M40 2 690 | 4000 | 75
P/x 106 mactin 2659 | 2020 M25 2 690 | 2500 | 55
P/x may can phoi tam | 1513 | 1149 M20 2 | 690 | 2000 | 55
P/x can néng (0.4kV) | 3803 | 2889 M40 2 690 | 4000 | 75
P/x can ngudi 3388 | 2574 M40 2 690 | 4000 | 75
P/x ton 1911 | 1452 M16 2 690 | 1600 | 40
P/x stra chira co khi 161.8 | 245.8 | NS400L160 | 1 690 400 50
Tram bom (0.4kV) 831 | 631.3 MO8 2 690 800 | 40
Ban quan ly va 335 510 | NS630L 250 | 1 690 630 50
phong thi nghiém

3.7.11 Lua chon may cit cho tram bién ap B5,B6 v
Do phu tai cua hai tram déu ¢ cap dién ap 3kV nén d€ dam bao an

toan cho ngudi va thiét bi trong qua trinh van hanh ta sir dung may cat. Dé

thuan loi cho viéc lap dit va thay thé thiét bi thi may cat tong ,may cét phan

doan va may cat phan nhanh ta chon cung mdt loai

Dicu kién chon may cat :

Udm MCZUdm mang:‘?’kv

Idm MCZLV malecb
Idm CétZINzl.SkA
| cétmax = L=4.58KA

Taco ch =IthA=1-4*|deA=1-4*

w=385 A

J3*3

Viy ta chon may cat 3.6kV loai 3AF 104-4 do ABB ché tao
Théng sé ciia may cdt loai 3AF 104-4 do ABB ché tao

Loai may cat

Idm(A)

Udm(kV)

Icét 3s(kA)

I C'Zit rnax( kA)

3AF 104-4

12500

3.

6 25

63
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3.7.12 Lua chon thanh gop ‘ o
Thanh gop la noi nhan di¢n nang tr ngudn cung cap dén va phan
phéi dién ning cho cac phu tai tiéu thu. Thanh gép 1a phan tir co ban cua
thiét bi phan phdi . Thanh gép con dugc goi 14 thanh cai hodc thanh dan.
Tuy theo dong tai ma thanh dan cé cau tao khac nhau. Khi dong
nho thi dung thanh ciing hinh chit nhat. Khi dong dién 16n thi dung thanh
dan ghép tuc hai hodc ba thanh dan chit nhat don trén mdi pha. Néu dong
dién qua 16n thi ding thanh din hinh mang dé giam hiéu Gmg mit ngoai va
hiéu ung gan, déng thoi ting kha nang 1am mat cho chung.
Cac thanh din duogc chon theo diéu kién phat nong cho phép.
Dong dién cudng biic tinh voi tram bién ap By ¢6 Sy = 3000A)
KiKo lgp> =30 _— 45580
3.U,, 0383
Ta chon thanh dan déng tiét dién hinh chit nhat c6 kich thudc
100*10 mm? mdi pha ghép 3thanh véi I;=4650>I, = 4558 A

3.7.13 Kiém tra cap da chon
Pé don gian & day chi can kiém tra véi tuyén cap c6 dong ngan mach
16n nhat Iys = 1.802 KA

Kiém tra tiét dién cap da chon theo diéu kién 6n dinh nhiét :

F> ol \/E

Trong d6 : o - H¢ s6 nhiét do, cap 161 déng oa=6
|_- Dong dién ngan mach 6n dinh.

Tqq — Thot gian quy d6i, dugc xac dinh nhu tong thoi gian tac
dong cua thiét bj bao vé chinh dit tai may cat dién gan diém sy ¢ voi thoi
gian tac dong toan phan ctiia mdy cit dién tea = £ (B,0)

t - Thoi gian ton tai ngan mach (thoi gian ngét ngan mach) lay
t=0,5s

B = II_’ ngin mach xa ngudn (Iy =1 = leo) nén p=1

0

Tra d6 thi (trang 109 TL .IV) tim duoc tyg = 0,4

Tiét dién 6n dinh cta cap:
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F>alw ft,, =6.1.802.,/04 =6.83 mm’
Vay cap 50mm? da chon 1a hop 1y.

3.7.14 Tinh toan ngin mach ,lwa chon cAc thiét bi dién

Tinh toan ngén mach 12 diéu kién dé kiém tra diéu kién 6n dinh dong
va 6n dinh nhiét cua thiét bi va day dan khi c6 ngan mach trong hé théng
.Dong dién nge"m mach dé tinh toan lya chon khi cu dién 1a dong dién ngén
mach 3 pha .Khi tinh toan ngin mach phia cao 4p do khong biét cdu trac cu
thé cua ludi dién qudc gia 1én cho phép tinh gan dung dién khang luéi dién
hé thdng théng qua cong suit ngan mach vé phia ha ap cua tram phan phdi
trung tAm va coi hé théng c6 cong suat vo cing 16n

So d6 nguyén 1y va so do thay thé cua lu6i dién duoc thé hién nhu
hinh vé

Pé lya chon ,kiém tra day dan va cac khi cu dién can tinh tai 8 diém

N diém ngan mach trén thanh cai cta tram phan phdi trung tim dé
Iwra chon may cat va thanh gop

N; (i=1...7) diém ngan mach phia cao 4p cic tram bién 4p phan
xudng dung dé kiém tra cap va thiét bi cao 4p cua tram

Pién khang cta hé thong
u?,  1.05*35
Sy 250

XH: =5.4Q

Trong 46 Snm cOng suit ngin mach phia ha ap cua ludi hé théng

Dién tré dién khang cua duong day

R=1/2*R,*L X=1/2*X,*L
Dong dién ngén mach dugc tinh theo cong thurc sau
Ini= T
B*z,,

Tri sd dong dién ngén mach xung kich dugc tinh theo cong thirc
la=1.8%\2*U,,

So doé ngan mach va so do thay thé:
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N
N
McC poK  MC Cép
BATG PPTT N N
Xht zd Zci
HT
Bang thong so cua dwong day trén khong va cua cap:
Puong day |F (mm?) | L (m) Ro X0 R (Q) X (Q)
(Q/km) | (Q/km)
HT- AC-185 15km 0.154 0.377 2.31 5.65
TPPTT
PPTT-B1 3x50 75 0.494 0.14 0.03705 0.0105
PPTT-B2 | 3x50 200 0.494 0.14 0.0988 0.028
PPTT-B3 3x%50 50 0.494 0.14 0.0247 0.007
PPTT-B4 3x50 225 0.494 0.14 0.11115 0.0315
PPTT-B5 3x50 45 0.494 0.14 0.02223 0.0063
PPTT-B6 3x50 100 0.494 0.14 0.0494 0.014

* Tinh toan diém ngin mach N tai thanh gop tram phéan phdi trung tim:

U2, 1.05*35

K= s, m0 49
R=Rs=2.31Q
X =Xg +X 1 =5.4+5.56=10.96 Q
u 35

J3*z, V3, [ 2.31° +10.96°
lu=1.8*2 *1.8=4.58(kA)
*Tinh diém ngan mach thir Ni tai thanh cai ctia tram bién ap phan xuong
2 *
Xz Yo _ 1.05*35
S, 250
R=Ry + Re; =2.3140.037=2.347 Q

X=Xg + Xyt +Xc1= 5.4+5.56+0.01=10.97 Q

=5.4Q
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= 35 ~18 kA

N— =
J3*Z,, \/§*\/ 2.347% +10.972

lu=1.8% 2 *1.8=4.58(KA)

Tinh toan tuong tu véi cac trudng hop con lai ta c6 két qua ngin

mach trong bang sau:

Piém ngan mach In (KA) L (KA)
N 1.8 4.58
N1 1.787 4.549
N2 1.782 4.55
N3 1.788 4551
N4 1.782 4.55
N5 1.802 4.592
N6 1.796 4571
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CHUONG IV
THIET KE MANG PIEN HA AP CHO PHAN XUONG
SUA CHUA CO KHi

Phan xuong stra chira co khi gém 71 thiét bi dwoc chia lam 5
nhom. Cong suat tinh toan ctia phan xudng 13 158,47 kVA ,Ngoai ra con ¢o
phu tai chiéu sang cho phan xudéng. Dé cip dién cho phan sira chita co khi
ta st dung so dd hinh tia. Pién nang tu tram bién ap Bs duoc dua vé ti
phan phdi ctia phan xuong. Trong tu phan phdi dat 1 aptdmat tong va 6
aptomat nhanh cdp dién cho 5 tu dong luc va 1 ti chiéu sang. Tir ti phan
phéi dén cac ta dong luc va ta chiéu sang st dung so dd hinh tia dé thuan
tién cho viéc quan 1i va van hanh. Mdi ti dong luc cép dién cho mdt nhom
phu tai theo so 6 hdn hop, cac phu tai c6 cong suat 16n va quan trong sé
nhan dién truc tiép tir thanh cai cua ti, cac phu tai co cong suit bé va it
quan trong hon duoc ghép thanh cic nhém nhé nhan dién tir ti theo so d6
lién thong. Pé dé dang thao tac va tang thém do tin cdy cung cip dién. Tai
cac dau vao va ra cia ti déu dat cac aptomat lam nhiém vy dong cit, bao
vé qua tai va ngan mach cho cac thiét bi trong phan xuong. Tuy nhién, gia
thanh cua ti s& dat hon khi ding cau dao ciu chi, song day ciing 1a xu
huéng thiét ké cung cip dién cho cac xi nghiép cong nghiép hién dai.

4.1 LUA CHON CAC THIET BI CHO TU PHAN PHOI

4.1.1 Lwa chon aptémat dau nguon d:it tai tram bién ap.

Attomat loai NS400 do hang Merger ché tao da duoc tron & trén 6 Iy, =
400A

4.1.2 Chon cap tir tram bién ap dén ti phan phdi.

Cép ha 4p duoc tron theo diéu kién phat nong cho phép . doan duong di cap
ngan nén ton that dién ap ko dang ké ta c6 thé bo qua khong kiém tra diéu
kién ton that .

Phan xuong SCCK 1a ho loai 3 nén dung cap don .

Supe _ 15847
J3U 3038
th .Icp Z Itt: ISC = 240,77 (A)

CO lma= = 240,77 (A)
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Tir tram bién ap B3 dén ti phan phdi ctia phan xudng 1a loai cap dong
PVC(3x120+70)do hiang Lens ché tao c6 I, = 343(A) nén ta chi can kiém

tra lai cap theo diéu kién phdi hop voi attdémat .

Dicukién: Loz 301 ¢\t =125 o 125400
o P = lep 343 343

Vay cap PVC(3x120+70) da chon 1a hop ly.
4.1.3 Lua chon céc thiét bi cho tii phan phdi .

=145<15

So d ti phan phoi
A tong N

AK&AK&

N4 %

A nhanh

Déi voi attdmat nhanh duge chon theo diéu kién sau:

bién ap dinh muc : Ugma>Uy,, , = 0,38 kV

Dong dién dinh muc : 1=l ,= 57,66 A

Ta chon loai C60N do hang Merlin Gerin ché tao v&i cac théng sb:

Loai S6 luong | Ugm (V) lam(A) ot (KV) S6 cuc

C60N 6 440 63 6 4

4.1.4 Chon cdp tiv ti phén phéi dén cdc tii dong luc.
% Chon cdp tir tii phdn phoi dén ti déng liee 1(nhéml).
Cap dugc bao vé bang attdomat C60a c6 Lyn =63 A, Iyt nhemt =57,66A

Theo diéu kién ta co:
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Ikdchhit <a —)I > Ikddhhit 1,25|ddl’l’l
s U cp =
lcp = o =55A

(24

Vay ta chon cap dong 4 18i cach dién PVC do hang LENS ché tao c6 ma
hi¢u 4G10 c6 I, = 87A

Kiém tra lai theo diéu kién phat nong cho phép.
Cép dugc dat trong hao cap va di riéng tung tuyén nén Kp.=1
Ki*Ko*lep= 87 A2 I1ynax = lit nhom= 57,66A
Nén ta chon cap 4G10 cach di¢n PVC
Céc tuyén cap khac dugc chon tuong tu , két qua ghi trong bang sau:

Nhén thay rang tong cong suat phu tai tinh toan cta cac nhom kha
dong déu nén ta c6 thé chon cung mot loai cap cho tit ca cac nhoém, nhu
vay s€ thuan tién cho viéc mua ban va thay thé , stra chita khi can thiét.

Két qua chon cdp tiv tii phén phoi dén cdc tii dong liec

Tuyéncap | Iq(A) lkD nhigd/ 1,5 Loai cap(mm®) lep(A)
TPP-TPL1 | 57,66 52,5 4G10 87
TPP-TPL2 54,6 52,5 4G10 87
TPP-TPL3 | 52,07 52,5 4G10 87
TPP-TPL4 | 52,67 52,5 4G10 87
TPP-TPL5 | 5321 52,5 4G10 87

4.1.5 Tinh toian ngin mach phia ha ap ciia phian xwéng SCCK.

Khi tinh toan ngan mach ta coi may bién ap B3 1a nguon ( duoc ndi
v6i hé théng cong suat vo cing 16n) vi vy dién ap trén thanh cai cao ap
cua tram dugc coi 1a khong doi khi ngén mach ,taco Iyw=1"=1,. Gia
thiét nay s€ lam cho gia tri1 dong ngén mach tinh toan duoc s€ 16n hon thuc
té boi rat kho gitr duoc dién ap trén thanh cai cao ap cia TBAPP khong
thay d6i khi xdy ra ngan mach sau may bién 4p . Song véi dong ngan mach
tinh todn nay ma thoa man diéu kién 6n dinh dong va 6n dinh nhiét thi

ching hoan toan c6 thé 1am viéc tot trong diéu kién thyc té.
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Nhén thiy rang cac tuyén cap dién tir TPP dén cac TDL cua phan
xudng déu str dung cac thiét bi (attomat , cap, thanh gop) giébng nhau nén ta
chi can tinh toan ngrfln mach cho mot tuyén bat ki.

So db thay thé :

B3 N\\\A " Nf\\x "» >
m‘ \i&” CAP 1 \i& .
}%‘ || .fb F— .

\)(/ : A H a2 & “» %

a. Cdc thong sé ciia so do thay thé:

% Dién tro,dién khdng ciia mdy bién dp:
Sam =2500 kVA
AP, = 21kW
U,% =6,5%

AP, .U%m _ 21.0,4°

Rg = = 10°=1,34 (mQ

T e, 2500 34 (m@2)
2 2

Xg = 2oUon = 5504° 168 4 16 (mQ)
Sy 2500

% Thanh gép tram bién dp phdn xuwong —TG1:
Kich thude: 100*10 mm? mdi pha ghép 3thanh.
Chiéudai: L=12m
Khoang cach trung binh hinh hoc : D =300 mm
R, = 0,02 mQ/m — Ryg; = 1/3. Ry .L =1/3*0,02*1,2 = 0,008 (mQ2)
Xo=0,157 mQ/m — Xy, = 1/3.X, .L = 1/3.0,157 .1,2 = 0,628(mQ2)
% Thanh gép trong tii phdn phoi — TG2:
Chon theo diéu kién: Kpc. lop> Ty = 245.85 (A)
Chon loai thanh cai béng déng kich thude : 25%3 mm? véi I, = 340A
Chiéudai:L=12m




86

Khoang céach trung binh hinh hoc: D = 300mm
R, = 0,268 mQ¥m — Ryg; = 1/2. R, .L = 1/2.0,268.1,2 = 0,3216
(mQ2)
Xo = 0,244 mQ/m — Xy, = 1/2.X, .L = 1/2.0,244 1,2 = 0,2928
(mQ)
% Dién tro va dién khang cua aptomat:
+)Aptdmat cua tram bién 4p phan xudng Bs : loai M50 (A,)
Ra1 = 0,116 mQ
Xa1=0,15 mQ
+) Aptomat ctia ti phan phdi (TPP) : loai NS400N (A,)
Ra2 = 0,1 mQ
Xaz2 = 0,15 mQ
Rt = 0,4 mQ
+) Aptomat cua ti dong luc (TPLA3): loai C60N(A3), C60a(A4)
Ras =Ras = 2,35 mQ
Xaz = Xad = 1,30 mQ
Rr3 =Rty =1 mQ
% Cdp tiét dién 3*150 + 70 mm®- C1: chiéu dai L = 110 m
R, = 0,124 mQ/m — R¢; = R, .L =0,153.506,94 = 77,56 mQ
Xo=0,157 mQ/m — Xc; = X, .L =0,157.506,94 = 79,59 mQ
% Cdp tiét dién 4G10 mm*- C2 : Khodng cdch téi TPL xa nhat
R, = 1,83 mQ/m — R, = R, .L =1,83*%40 = 73,20 mQ
Xo=0,10 mQ/m — Xcp =X, .L=0,10*40 =4 mQ
b. Tinh todn ngin mach va kiém tra thiét bi di chon
% Tinh ngan mach tai N:
R =Rg + Ra1 +Rra1
R =1,34+0,008+0,116 = 1,5 (mQ)
X =Xp + Xa1 +X1¢1
X =4,16+0,628+0,095 = 13,2 (mQ)

z = JR?+X2 =152 11322 = 13,405 (mQ)

= Y _ 40
N = -
J3.Zz  A/3.13,405

la=~2.1,8.1x=+2.1,8.17,22 = 43,85 (kA)

= 17,22 (KA)
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Kiém tra 4ptdmat:

Loai M50 ¢6 I.;n=55 kA

Loai NS400N c0 Iz = 20KA

Ta thay Is> Iy .

Vay attomat da chon 1a hop ly

s Tinh ngcfn mach tai N1:

R1=R + 2Ra, R
R1=1,5+2*0,1+77,56= 79,16 (mQ)
X1=X +2 Xp +Xc1
X1=13,2+2*0,15+79,59 = 93,09 (mQ)

z = JR?+ X2 =,/7916% +93,00° = 122 (mQ)

o= YU _ 400
N1 — -
V3z, 312

le=v2.1,8.1,=v2.1,8.2 = 5 (kA)

=2 (kA)

Kiém tra 4ptdmat:
Loai NS400N c0 I.zn = 20 KA> Iy = 2 KA
Vay céc aptomat da chon thoa man diéu kién 6n dinh dong.
% Kiém tra tiét dién ddy 3x150
Tiét dién 6n dinh nhiét cua cap
F>o.1,.\ft,, =6.2.4/04=9mm’
Vay chon cap 3*150 1a hop li
% Tinh ngan mach tai N2:
R2=R1 + 2Rtg, +2Ra3tRc)
R2=79,16+2.0,32+2.2,35+73,2= 157 (mQ)
X2= X1 +X1go+2 Xaz +Xc2
X2=93+0,29+2.1,3+4 = 99 (mQ)
z = JR2? +X22 =4157? + 997 =185 (mQ)

o= U _ 40
N2 — -
3.z, 3.185

=2 .1,8.1,=v2.1,8.1,5 = 4 (KA)

=1,5 (kA)
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Kiém tra 4ptomat:
Loai C60a 0 iz = 3 KA> Iy = 1,5 KA
Vay cac aptomat da chon thoa man diéu kién 6n dinh dong.
Kiém tra tiét dién day 4G10:
Tiét dién 6n dinh nhiét cta cap
F>al,.ft, =6.15. 04 =56mm’
Vay chon cap 4G10 1a hop li

4.2 LUA CHQN CAC THIET B TRONG CAC TU PONG LUC VA DAY DAN
DPEN CAC THIET BI CUA PHAN XUONG :
So do tu dong luc

A téng

A nhanh AA

s Chon thanh gop cua tu:

Thanh gop cua tu dugc chon theo diéu kién:

Kne-Kep > Titnhom max = 57,66 (A) . 1ay Kpe = 1

(Nhom mét ¢ dong tinh toan 16n nhat 1én ta chon thanh gop céc tu dong
luc khac theo TDL1)

Chon thanh cai bang ddng c6 kich thudc 15x3mm? véi I, = 210A

s Chon attomat téng cua cac tu dong lyc:

Ta ciing chon tuong tu nhu dau ra cua ti phan phdi, dau vao cia cac ti
dong luc ta cling dat cac attomat loai C60a cua hang Merlin Gerin ché tao,

c6 cac théng so sau:

Loai Ugm (V) lam(A) |zt (KV) S0 cyc

C60a 440 40 3 4

s Chon aptomat nhanh cua cac tu dong lyc:
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Pugc chon theo diéu kién sau:

Dién ap dinh mac: Ugy a>Ugmm = 0,38 (KV)

Dong dién dinh mure 1y 4> Liymax (A)

(Chti y : cac attomat nén chon cung loai dé r& mua va thay thé)
> Ta dong lucl: Céap dién cho nhém may 1:
Chon attomat bao vé dong co :

Attomat bao vé may tién ren: Py, = 10kW va |4, = 25,32A
lim.a > L4m=25,32A
Nén ta chon attomat loai C60a do Merlin Gerin ché tao.co:
lim = 30A, Ugn, = 440V, lsv= 3KA, 4 cuc

Atdmat bao vé may doa ngang:
Attdmat bao vé may doa ngang: Pg4,, = 4,5kW va I, = 11,39A
lima > lam=11,39A
Nén ta chon attomat loai C60a do Merlin Gerin ché tao. Co:
lim = 15A, U = 440V, lsv= 3KA, 4 cuc

Atomat bao vé may mai phang truc nam:
Ta c0: P4, = 2,8kW va lg, = 7,09A
lima > lam=7,09A
Nén ta chon attomat loai C60a do Merlin Gerin ché tao. C6:
lim = 10A, Ugn, =440V, lsv= 3KA, 4 cuc

Atdmat bao vé cho nhém may:
* Attdmat bao vé may mai sic: Py, = 2,8KW VA Iy = 7,09A
* Attomat bao vé may dia : Py, = 1kW va lg,, = 2,53A
*Attdmat may mai sac co dao cat got : Pay = 2,8KW Va lgy, =
7,09A

lima > lam= 7,09 + 253 + 7,09 = 16,71 A
Nén ta chon attomat loai C60a do Merlin Gerin ché tao.co:

lam = 20A, Uy, = 440V, | 4v= 3kA, 4 cuc
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Hoan toan tuong tu ta chon dugc cac atbmat cho cac nhom may khac, dugc

ghi trong bang sau:

TT Tén thiét bi pee | It | TP | pep | Ml ikonhis
dién hi¢u
Nhom 1
1 | May tién ren 10 |25,3|4G25 |41 |C60a| 30 25.0
2 | May doa ngang 45 111,4|14G15| 31 |C60a| 15 12,5
May mai phang co 28
3 | truc nam " 17,09]4G15| 31 |C60a| 10 8,33
4 | May mai sic 28 |7,09]4G15| 31 |C60a| 20 16,67
5 | May diia 1 2,53]14G15 | 31 |C60a | 20 17,67
May mai sac co dao 28
6 | catgot " 17,09]4G15| 31 |C60a| 20 18,67
Nhom 2
1 | May tién ren 10 |25,3|4G25 |41 |C60a| 30 25
2 | May phay chép hinh | 0,6 |152|4G25 |41 | C60a| 30 25
3 | May mai tron 7 17,71 4G2,5 | 41 | C60a | 30 25
4 | May khoan dé ban 0,65|1,65|4G15| 31 |C60a| 10 8,33
5 | May mai sic 2,8 [7,09]4G15| 31 |C60a| 10 8,33
Nhom 3
1 | May phay van nang | 7 17,71 4G1,5| 31 | C60a | 20 16,67
2 | May phay ngang 45 |11,4|14G15| 31 |C60a| 15 12,5
3 | May phay chép hinh |5.62 | 14,2 | 4G1,5| 31 | C60a | 15 12,5
4 | May phay chép hinh |3 7,59 | 4G1,5| 31 |C60a | 10 8,33
5 | May bao ngang 7 17,7 4G1,5 | 31 | C60a | 20 16,67
May bao giuong mdt 10
6 |tru 25,314G2,5 | 31 | C60a | 30 25
May khoan huéng 45
7 | tdm 1114 ]14G15| 31 |C60a| 15 12,5
Nhom 4
1 | May Doa toa do 45 111,4]14G15 |31 |C60a| 15 12,5
2 | May phay ding 7 17,71 4G1,5| 31 | C60a | 20 16,67
3 | May phay chep hinh |1.7 | 4,3|4G15| 31 |C60a| 10 8,33
4 | May xoc 7 17,71 4G1,5| 31 | C60a | 20 16,67
5 | May khoan dimg 45 111,4]4G15 |31 |C60a| 15 12,5
6 |Maymaivannang |28 |7,09|4G15 |31 |C60a| 10 8,33
7 | May maiphangco |10 [253|4G15 |31 |C60a| 30 25
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truc ding
8 | May ép thuy luc 45 1114,4G1,5| 31 |C60a | 15 12,5
9 | May cua 28 |7,09/4G15 | 31 |C60a| 20 16,67
10 | May mai hai phia 28 |7,09|4G15 | 31 |C60a| 20 16,67
11 | May khoan ban 0.56|1,65|4G15 | 31 |C60a| 20 16,67
Nhom 5
1 | M4y tién ren 7 17,71 4G1,5| 31 | C60a | 20 16,67
2 | May tién ren 45 |114|14G15| 31 |Ce0a| 15 12,5
3 | Méy tién ren 32 | 81/4G15|31|C60a| 10 8,33
4 | My tién ren 10 |25,3|/4G15 |41 |Ce0a| 30 25
5 | May khoan ding 28 |17,7|14G1,5| 31 | C60a | 20 16,67
6 | May khoan ding 7 11,414G1,5| 31 | C60a | 15 12,5
7 | May phay vannang |4.5 |[14,7|4G15| 31 |C60a| 15 12,5
8 | May bao nganh 58 |7,09|4G15 | 31 |C60a| 20 16,67
May mai tron van 28
9 |nang ' 7,09 |4G15 | 31 | C60a| 20 16,67
10 | M4y mai phang 4 110,1|4G15 |31 |C60a| 15 12,5

Két luan: mang dién ha ap da thiét ké thoa méin yéu cau vé cung cap
dién, cac thiét bi lua chon trong phuong an dap ung day du cac yéu cau ky

thuat va c6 tinh kha thi cao.




92

CHUONG V
TINH TOAN BU CONG SUAT PHAN KHANG PE NANG CAO HE
SO CONG SUAT CHO NHA MAY

5.1 PAT VAN DE

Vén dé str dung hop 1i va tiét kiém dién ning cho cac xi nghiép cong
nghiép c6 ¥ nghia rat to 16n dbi voi nén kinh té vi cac xi nghiép nay tiéu
thu khoang 50% tong sb dién ning san xuat ra. Hé sd cong sudt cose 1a mot
trong cac chi tiéu dé danh gia xi nghiép dung dién c6 hop li va tiét kiém hay
khong. Nang cao hé s6 cong suat cose 1a mot chi trwong 1au dai gin lién
v6i myc dich phat huy hiéu qua cao nhat qué trinh san xuat, phan phdi va sir
dung dién nang.

Phan 16n cac thiét bi tiéu thu dién déu tiéu thu cong suét tac dung P
va cong suit phan khang Q .Cong suét tac dung 13 cong suit dugc bién
thanh co ning hodc nhiét ning trong cac thiét bi dung dién, con cong suét
phan khang Q 1a cong suét tir hoa trong cac may dién xoay chiéu, né khong
sinh cong. Qua trinh chao ddi cong suat phan khang gilta may phat va ho
tiéu dung dién 1a mot qua trinh dao dong. Mdi chu ky cta dong dién Q d6i
chiéu 4 1an, gia tri trung binh cua Q trong % chu ky cua dong dién bang 0.
Viéc tao ra cong suat phan khang khong doi hoi phai ton nhiéu ning luong.
Mit khac cong suat phan khang cung cap cho ho tiéu thy dién khong nhat
thiét phai 1a ngudn. Vi vdy , dé tranh phai truyén tai mot luong Q kha 16n
trén duong day ngudi ta dit gan cac ho tiéu thu dién cac may sinh ra Q (
nhu tu dién , may bu dong bo...) dé cung cap truc tiép cho phu tai, lam nhu
vy goi 1a bu cong sudt phan khang. Khi bu cong suat phan khang thi goc
1éch pha gifta dong dién va dién ap trong mach s& nho di, do d6 hé sd cong
suit cosg ctia mang dugc nang cao, gitta P, Q va goc ¢ c6 quan hé:

® = arctgP/Q

Khi lugng P khong d6i, nhd ¢6 bu cong suat phan khang, lwong Q
truyén trén duong diy giam xudng, do d6 goc ¢ giam, két qua 13 cose ting
1én.

H¢ s6 cong suat cose dugc nang cao 1én s€ dua lai cac hi€u qua sau:
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> Giam duoc ton that cong sudt va ton thit dién ning trong mang
dién.

> Giam t6n that dién ap trong mang dién.

> Tang kha nang truyén tai ciia dudng ddy va may bién ap.

» Tang kha nang phat cua may dién

Céc bién phap ning cao hé s6 cong suat cos:

> Nang cao hé sd cong suit coso tu nhién: 1a tim bién phap dé cac
ho ti€u thu di¢n gidm bot lugng cong sut phan khang ti€u thu nhu: Hop li
hoa qui trinh san xuét, giam thoi gian chay khong tai ctia cac dong co, thay
thé cac dong co thuong xuyén 1am viéc non tai bang cac dong co co cong
suat hop i hon ...Nang cao hé s6 cong sut cos¢ tu nhién rat ¢ loi vi dua
lai hiéu qua kinh té 1au dai ma khong phai dat thém céc thiét bi b.

> Nang cao hé sd cong suit cosp bang bién phap bu céng suit phan
khang. Thuc chét 1a dit cac thiét bi bu & gan cac ho tiéu thu dién dé cung
cong suit phan khang theo yéu cau cta chung, nhd vay s& giam duoc luong
16n cong suat phan khang phai truyén tai trén dudng day.
5.2 CHON THIET BI BU

Pé bu cong sudt phan khang cho cac hé thong cung cap dién co thé
st dung tu di¢n tinh, may bu déng b0, dong co déng bo lam viéc & ché do
qua kich thich...O day, ta lya chon cac bo tu dién tinh dé lam thiét bi bu
cho nha may. St dung céc bd tu dién c6 wu diém 1a tiéu hao it cong suat tac
dung, khong c6 phan quay nhu may bu déng bd nén viée lap rap va bao
quan duoc tién lgi va dé dang. Tu dién duoc ché tao thanh tirng don vi nhé
nén c6 thé tuy theo su phat trén ctia phu tai trong qué trinh san xuit ma ta
6 thé ghép dan céac dau tu vao mang dién khién hiéu suit st dung cao ma
khong phai bo nhiéu von dau tu mot lac. Tuy nhién tu ciing c6 mot sd
nhugc diém nhat dinh. Trong thuc té v6i cac nha may, xi nghiép co cong
suat khong that 16n thuong dung tu dién tinh dé bu cong suat phan khang
nhim muc dich nang cao hé s6 cong suit.

Vi tri dit cac thiét bi bu anh hudng rat nhidu dén hiéu qua bu. Cac bd
tu dién bu c6 thé dit tai TPPTT, thanh cai cao ap, ha ap cua TBAPX, tai
cac ti phan phéi, tu dong luc hodc tai cac dau cuc cua cac phu tai lon. bé

xéac dinh chinh xé4c vi tri va dung lugng cta thiét bi bu can phai tinh todn so
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sanh kinh té ki thuét cho céc phuong an dit tu bu cho mét hé théng cung
cap dién cu thé. Song theo kinh nghiém thyc té, trong truong hop cong suét
va dung luong bu cong sudt phan khang cia cac nha may va thiét bi khong
that 16n c6 thé phan bd dung lugng bu can thiét dit tai thanh cai cia cac
TBAPX dé giam nhe von dau tu va thuan loi cho cong tac quan li van hanh.
5.3 XAC PINH VA PHAN BO DUNG LUQNG BU
5.3.1 Xac dinh dung luwgng bu

Dung luong bu can thiét cho nha may duoc xac dinh theo cong thirc
Sau:

Trong do:

Pinm - Phu tai tdc dung tinh to4dn ctia nha may( kW)

@1 Goc (mg v6i cong suét trung binh trude khi bu: ta co cos = 0,745

0, -Goc tmg voi hé sb cong suat bat budc sau khi bu. Cosp, = 0,95

o Hé s6 xét t6i kha ning nang cao cose bang nhitng bién phap khong
doi héi thiét bi bu.

a =0,9-1

Véi nha may dang thiét ké ta tim dugc dung lugng bu:

Qb = Pitnm-( tgo1 — tge2) .o = 15652. ( 0,802 — 0,33)

=7387.7 (kVAR)

5.3.2 Phan b6 dung lwgng bui cho cic tram bién ap phan xuéng

T TPPTT vé TBAPX 1a mang hinh tia gom 4 nhanh c6 so do
nguyén li va so d6 thay thé nhu sau:

V& lai mach bu tai 6 tram bién ap :

So dd thay thé mang cao ap dé phan b6 dung luong bu:

TPPTT

Rcl |Rc2 | |Re3 | Rc4

—
L
A
oY)
L]
A
oY)
N
—

'RB3 | RB4
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Cong thirc tinh dung lugng bu tdi wu cho cac nhanh ctia mang hinh
tia:

Quii = Qi - % R

Trong do:
10 9
Q - > Q; - Phy tdi tinh to4n phan khang tong clia nha may.
1

Q =12278.8 kVAr

R; - Di¢n tr¢ nhanh thtr i cia nha may. ( Q)
Ri =Rg + Rc

APNLJdeAZ

7
*~dmBA

Rg - Pién tro may bién ap: Rg = 10°(Q)

APy - T6n hao ngin mach trong may bién ap ( kW)

Udmea,Samea — Pién ap va cong sudt dinh muc ciia may bién ap ( kV,
kVA)

Rc - Dién trd duong cap(Q): Rc = R,. L (Q)

Can clr vao cac sb liéu vé may bién ap va cap ¢ chuong III ta co
bang két qua sau:

Két qua tinh todn dién tré méi nhanh

TRAM BIEN AP APy | Sym Rg (Q) Rc (Q) R=Rg + Rc

(Q)

B 23 3000 1.56 0.03705 1.597

B, 21.5 | 2500 2.1 0.0988 2.1988

Bs 21.5 | 2500 2.1 0.0247 2.1247

B, 23 3000 1.56 0.11115 1.6711

B5 20 2000 3.06 0.02223 3.08

B6 20 2000 3.06 0.0494 3.109

Dién tr¢ tuong duong cua mang:

n -1 -1
Ru=), (ij :th:( L + L + ! + ! + L + L ) =0.36 Q
= \RI 1597 2.198 2.128 1.6711 3.08 3.109

Xac dinh cong suét bu t6i wu cho nhéanh:

Qui = Qi—(Q-Qu).Ru/R;
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Qu =4185 - (12278.8 — 7387.7 )*105% = 3086 ( KVAT)

Qur =1575- (12278.8 7387.7)*% = 777 (KVAr)

0.36
2.124

Qus = 3308.72— (12278.8 — 7387.7)*% = 2258.4 ( KVAT)

Qus = 2371.76 — (12278.8 — 7387.7)* —22 = 1546 ( KVATr)

Qus=1125-(12278.8 — 7387.7)*% =555 (KVAT)

Que= 945 —( 12278.8 -7387.7)* % =395 (KVAT)

Két qua phan bd dung lugng bu cho timg nhanh:
Két qua phdn bo dung lwong bu cho tirng nhdanh

TRAM LOAI TU Qus SO BO Tong Qpu Yéu cau
BIEN AP (KVAr) Qpa(KVAr) (KVAr)
B, DLE- 125 25 3125 3086
4D125K5T
B, DLE- 125 7 875 777
4D125K5T
B, DLE- 125 13 1625 1546
4D125K5T
B, DLE- 125 18 2250 2258.4
4D125K5T
Bs CEP 131A3 100 6 600 555
Bs CEP 131A3 100 4 400 395

DPdi v6i 4 tram B; By, B3 ,B4 chung ta stir dung tu ha ap bu coso dién
ap 440V do DAE YEONG ché tao, dit tai thanh cai cua tram.

Pdi véi tram B5,B6 chaing ta st dung tu bu cos y do Cooper ché tao
c6 dién 4p 3 kV

Céc thiét bi duoc tra tir bang 6.5 va 6.13 TLIII
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So dé ldp rdp tu bi cosp cho tram 2 mdy bién &p

| |
[ [
TG aptomat Ty, PP cho Ta dptomat Ti PP cho 10 dptomat
tong cic PX Tu b cosf phan doan Tu bi cosf cic PX téng

 Cosy cua nha may sau khi dat tu bu

- Tong cong suat cua cac tu bu: Qy = 8875 (KVAr)

- Luong cong suat phan khang truyén trong ludi cao ap ctia nha
may

Q= Qnm — Qu = 12278.8 — 8875 = 3353.38 (kVAr)

- Haé s cong suat phan khang ctia nha may sau khi bu

Q _ 3353,38

P 15652

ttnm

Tgp =0.21 — cosp = 0,98
Két luan: Sau khi ldp dat bu cho 1udi ha ap ctia nha may hé sb cong

=0.21

Tgo =

suat cua nha may da dat yéu cau ciia EVN.




w
31

nha may véi hé théng bu
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- ~ CHUONG VI ”
THIET KE HE THONG CHIEU SANG CHUNG CUA PHAN
XUONG SUA CHUA CO KHi

6.1 PAT VAN DE

Trong nha may, xi nghiép cong nghiép hé thong chiéu sang cé vai tro
quan trong trong viéc dam bao chat lugng san pham, ning cao ning suit
lao dong, an toan trong san xuit va sttc khoé ngudi lao dong. Néu anh sang
khong du ngudi lao dong s& phai 1am viée trong trang thai cing thang, hai
mat va anh hudng nhiéu dén stc khoe, két qua 1 hang loat san pham khong
dat tiéu chuan k¥ thuat va nang suét lao dong thap, tham chi con gy tai nan
trong lao dong. Ciing vi vay hé théng chiéu sang phai dam bao cic yéu cau
Sau:

> Khong bi loa mat.

» Khong bi loa do phan xa.

> Khong tao ra cac khoang t6i boi nhitng vat bi che khut.

> Phai c6 do roi dong déu.

> Phai tao duoc anh sang cang gan véi anh sang tu nhién cang tot
6.2 LUA CHON SO LUONG VA CONG SUAT CUA HE THONG PEN CHIEU
SANG CHUNG

Hé théng chiéu sang chung cta phan xudng sta chita co khi s& dung
bong den sgi ddt san xuét tai Viét Nam.

Phan xudng stra chira co khi co:

chiéu dai a = 50m, chiéu rong b = 20m

Téng dién tich : F = 1000 m?

Nguon dién st dung: U = 220V lay tir tu chiéu sang ctia TBA phan
xuong.

D0 roi dén yéu cau: E = 30Ix.

Hé sd du triv: k=13

Khoang cach tir dén dén mit cong tac:

H=h-h¢-h,=45-0,7-08=3m
Trong do:
h- Chiéu cao ctia phan xudng ( tinh dén trdn ctia phan xudng), h=6 m
h.- Khoang cach tu tran dén dén , h, =0,5m
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hy,- Chiéu cao tir nén phan xudng dén mat cong tac, hy,
Hé s phan xa cia tudng : Prg = 30%
Heé s phan xa cta tran: py = 50%

So db tinh toan chiéu sang

l

L he

| 1

> Dé tinh toan chiéu sang cho phan xudng SCCK & day ta ap dung
phuong phap hé sb st dung:

Cong thurc tinh toan:
- E.S.Zk

*™hsd

F ( lumen)

Trong do:

F — Quang thong mdi dén, (lumen)

E - D6 roi yéu cau (Ix)

S - Dién tich can chiéu sang (m®)

k- Heé s6 dy chir

keg- Hé O str dung

n- S6 béng deén co trong hé thong chiéu sang chung.

Z - Hé sb phu thudc vao bong dén va ti 18 L/H , thuong 1ay Z = 0,8 -
1,4
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Cac hé sb dugc tra tai cac bang 5.1;5.2;5.3;5.5 trang 134-145 va PL
VIII. TL1

Tra bang 5.1 tim dugc L/H = 1.8
L=1.8 . H=1.8.3=54 (m), can ctr vao bé rong phong chon L = 5m
Can ctr vao mit bang phan xuong ta sé bd tri dén nhu sau:

B tri 4 diy dén , mdi diy dén gém 10 bong , khoang cach giira cac
dén 13 5m , khoang cach tir tuong phan xudong dén diy dén gan nhét theo

chiéu dai phan xuéng 1a 2,5m , theo chiéu rong phan xudng 1a 2,5m.

Ta co tat ca 40 bong dén
Chi s6 ctia phong toan phan xudng:
¢ = a.b
H.(a + b)
50*20

P a0 )
Véi hé sd phan xa cua twong 13 30% va cua tran 1a 50% tra
PLVIILITL I tim duogc hé s6 str dung: kg = 0.48. tra bang 5.1(t12) ta tim duoc
L/H=18.
Quang thong mdi dén:
- E.S.Zk — 1.3*30*50*20*1,2

F
"7 Thkg 64*0,48

= 2528 (Im)

Ta chon dén soi d6t co cong suat 1a P4 = 200W c6 quang thdng F =
2528(Im)
Tong cong suit chiéu sang cta toan phan xudng:
Pcs = n.Py =40*200=8000 (W)

6.3 THIET KE MANG PIEN CUA HE THONG CHIEU SANG CHUNG

Pé cung cap dién cho hé théng chiéu sang chung ctia phan xudng ta
dit mot ta chiéu sang trong phan xudng gdm mot aptdomat tong ba pha bdn
cuc va 10 aptomat nhanh mot pha hai cue dé cap chol0 diy dén mdi diy co
5 bong.

> Chon dptémdt tong:

Chon 4ptomat theo diéu kién sau:

Dién ap dinh mic : Ugna> Ugmm = 0,38 kV
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Ps  _ 128
J3.U, cosp +/3*0,38*1

Chon aptdmat loai C60N do hing Merin Gerin ché tao c6 cac thong

Dong dién dinh muc : Igma > Iy = =19,45 (A)

sO sau:
lama = 20A, lgn = 6 KA, Ug, =440V
> Chon cdp tir ti phdn phéi phéan xweong dén ti chiéu sang:
Chon cap theo diéu kién phat néng cho phép:
Knc.lep > It = 19,45 (A)
Trong do:
Iy — Dong dién tinh toan ctia hé théng chiéu sang chung.
lco - Dong dién cho phép twong ung voi tung loai day, tung tiét dién.
Kne - Hé s6 hiéu chinh, & ddy lay ky, = 1
Kiém tra theo diéu kién phdi hop vai thiét bi bao vé. Khi bao vé
bang aptdmat:
o > lgar — 1250 4 _ 125.20
038 0,8 038
Chon loai cap 4G2.5 cach dién PVC cta LENS c¢6 I, = 53 (A)
» Chon aptomat nhanh:
Chon cho day 4bong deén: (p = 200W)
Dién ap dinh mac: Ugna > Ugm, = 0,22 kV
Dong dién dinh muc:
NP, _ 4*200
U 220

= 31,25 (A)

= 3.64 (A)

lama = It =

dmm

Chon aptomat loai C60a do hang Merin Gerin ché tao co cac thong
s6 sau:

lama = 6 A; laan = 3 KA; Ugm = 400V loai 2 cuc.

> Chon ddy dan tir tii chiéu sdng dén cdc béng den:

Chon day dan theo diéu kién phat nong cho phép: kne.lgp > It

Kiém tra theo diéu kién két hop vdi thiét bi bao vé, khi bao vé bang
aptomat:
Lnni — 1250 g _ 1256

038 15 038

Chon cap dong 2 15i tiét dién 2*1,5 mm? ¢6 lco = 37 A céch dién

PVC do LENS ché tao.

lgma=> =9,38 (A)
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So dé nguyén li mang chiéu sdng phin xwéng sita chiva co khi

. . > | TG B3
= |
PVC(3x120x70) NS 400N

NS 400N}\

TPP

IRBREBREEUE

C60%Il CGOEI\ CGOI\}\ C60%Il C60%I1 CBO%II
% Y

10xC60a

OO 8 ®
OO 8 ®
OO 8 ®
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oM

So do mang dién chiéu sang phdn xwong swa chiia co khi

c0M




