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LOI MO DAU

Pién ning 13 mot dang niang luong cd nhidu wu diém nhu:dé dang
chuyén héa thanh cic dang ning luong khac(co ning,nhiét ning,hoda ning...)
mit khac con dé dang truyén tai,phan phdi.Chinh vi vay dién niang duoc sir
dung rat rong rii trong cac hoat dong tng dung va doi séng cua con nguoi.

Dién ning 1a ngudn ning luong chinh ctia cac nganh cong nghiép,la
tién dé dé phat trién quy hoach cac khu do thi va khu dan cu.Do d6 khi 1ap ké
hoach phat trién kinh té x4 hoi,ké hoach phat trién dién ning phai di trudc
mot budc.Nham thoa man nhu cau dién ning khong chi trong nhiing nam
treéc mat ma con du kién cho sy phat trién trong tuong lai.

Trong nhitng nim hoc tip & truong,dudi su gitp d& cua cac thay co
gido trong truong va sy giup do cua ban be trong 16p,em da trang bi cho minh
nhimg kién thirc co ban ctia nganh dién. Nay em duogc giao dé tai: « Thiét ké
hé théong cung cip dién cho nha mdy co khi Duyén Hai > du6i sy huéng din
tan tinh cta thiy gido Thac sy Nguyén Doan Phong va céc thiy co trong
khoa cing su giup d& cua ban bé di gitp em hoan thién ban d6 an tot nghiép
nay.

D6 an gdm ¢ 6 chuong:

Chuong 1. Gidi thiéu chung vé nha may co khi Duyén Hai.

Chuong 2. Xac dinh phuy tai tinh todan ciia toan nha may.

Chuong 3. Thiét ké mang dién cao ap cho nha may.

Chuong 4. Thiét ké mang dién ha 4p cho phan xuong sira chita co khi.

Chuong 5. Tinh toan bu coéng suét phan khang dé nang cao hé sd cong

suat cos@ cho toan nha mdy.

Chuong 6. Thiét ké chiéu sang cho mang phan xudng sira chira co khi.



CHUONG 1.

GIOI THIEU CHUNG VE NHA MAY CO KHi
DUYEN HAI

1.1. LOAI NGANH NGHE, QUY MO VA QUY TRINH CONG NGHE
CUA NHA MAY
1.1.1. Loai nganh nghé

Thang 6-1958,Uy ban hanh chinh thanh phé Hai Phong quyét dinh
phat trién tap doan Duyén Hai thanh xi nghiép qudc doanh dia phuong mang
téen Nha may co khi Duyén Hai.Nha may hi¢én dang dong trén duong 5
cii,phuong Quan Toan-Hong Bang-Hai Phong.

Nha may san xut co khi 1a mot trong nhitng khau quan trong ciia cac
nha may cong nghiép, 14 mot trong nhitng mét xich quan trong dé tao nén mot
san pham coéng nghiép hoan chinh. Néu nha may phat huy duoc thé manh vé
mit chuyén mon hoa ciia minh,n6 s& dong gop thuc day sy phat trién cua
nganh cong nghi¢p nd1 chung cua nude nha.

Vi nudc ta trong qua trinh cong nghi¢p hoda,hi¢n dai hoa thi san Xuat
cong nghiép cang dugc chl trong hon bao gid hét,can phai dau tu cac trang
thiét bi may moc hién dai c6 kha nang tu dong hoa cao dé bat kip céc nén
kinh té khu vuc.Boi viy nha may doi hoi can c6 ngudn dién cung cép tin cy.
1.1.2. Quy mo,nang lwe ciia nha may:

Nha may c6 quy mo6 kha 16n véi 10 phan xudng cd cac phu tai dién

sSau:



Bang 1.1.7¢én cac phdn xuwong cua nha may

86 "
r , bign
it Tén phan xuong Cong suat dat(KW) tlcgl
bﬁflg (m)

1 | Phan xudng két cau kim loai 8200 2380

2 | Phan xudng lap rap co khi 3500 1920

3 | Phan xuong dic 2000 840

4 | Phan xudng nén khi 7500 3450

5 | Phan xudng rén 4500 900

6 | Tram bom 2500 300

7 | Phan xuong sua chira co khi Theo tinh toan 130

8 | Phan xudng gia cong gb 3200 480

9 | B phéan hanh chinh va ban quan ly 320 1560

10 | B6 phan thir ngiém 370 138

11 | Chiéu sang cac phan xudng Xac dinh theo dién tich

th

4
4]
o

Hinh 1.1.So @6 mdt bang cdc phdn xwéng ciia nha mdy




Theo du kién trong twong lai nha may s& duoc mo rong va dau tu thay
thé céac thiét bi may moc kién dai hon.Ding trén khid canh cung cép dién thi
phai dam bao sy gia ting phy tai dién trong tuwong lai vé hai miat k¥ thuat va
kinh té,phai dé ra phuong an cap dién khong giy qué tai trong vai nim san
xuat ciing nhu khong qué tiéu hao lang phi ma trong nhitng nim d6 nha may
chua khai thac dung luong cong suat di cung cp.

1.1.3. Quy trinh cong nghé sin xuit ciia nha may.

Theo quy trinh trang bi dién va quy trinh cong nghé san xuit ctia nha
may thi viéc ngimg cung cip dién s& anh huong dén chit luong san
pham,ning sut cia nha may dan dén thiét hai kinh té. Do d6 ta xép nha may
vao phu tai loai 2.

1.1.4. Cac diic diém ciia phu tai dién

Phy tai dién trong nha may cong nghiép c6 thé phan ra lam hai loai
phu tai:

» Phu tai dong luc
> Phu tai chiéu sang.

Phuy tai dong luc thuong c6 ché do lam viée dai han, dién ap yéu cau
truc tiép dén thiét bi voi do léch dién ap cho phép AUcr = + 5% Ugy. CONgG
suat ctia chiing nam trong dai tir mot dén hang chuc kw, va dugc cap boi tan
50 £=50Hz.

Phu tai chiéu sang thuong 1a phu tai mot pha, cong suat khong 16n. Phy
tai chiéu sang bang phang, it thay doi va thuong dung dong dién tan s6 f =
50Hz. B9 I¢ch dién ap trong mang dién chiéu sang AU¢s = £2,5%.
1.1.5.Céc yéu cau vé cung cap dién ciia nha may.

Vi nha may ¢6 quy md tuong ddi 16n ,ning suat,chat lugng san pham
ctia nha mdy c6 anh hudng t6i sy phat trién ciia cac nha may san xuat co khi
khac cé lién quan,vdy nhém phu tai trong nha may dugc danh gia 1a ho phu
tai loai 2,do d6 viéc yéu cau chung cho vi¢c cung cép dién can phai dugc dam

bao lién tuc.



CHUONG 2.

XAC PINH PHU TAI TiNH TOAN
CUA TOAN NHA MAY

2.1. TONG QUAN VE CAC PHUONG PHAP XAC PINH PHU TAI
TINH TOAN

2.1.1. Khai niém vé phu tai tinh toan

Phu tai tinh toan 1a mot s liéu rat co ban dung dé thiét ké hé thong

cung cap dién.

I:)tt = Kncz Pdi (21)
i=1
Qu =Py *tge (2.2)
P
Stt = \] Ptf + Qtzt = ?t;(p (2-3)

Phu tai tinh toan 1a phy tai gia thiét 1au dai khong doi, twong duong vai
phu tai thuc té ( bién doi ) vé mat hiéu tng nhiét 16n nhat. No6i mot cach khac,
phu tai tinh toan ciing 1am néng vat dan 1én toi nhiét do bﬁng nhiét d§ 16n
nhat do phu tai thuc t& gay ra. Nhu vay néu chon cac thiét bi dién theo phu tai
tinh toan thi c6 thé dam bao an toan vé mit phat nong cho cac thiét bi do
trong moi trang thai van hanh.

2.1.2. Cac phwong phap xac dinh phu tai tinh toan
Hién nay da c6 nhiéu nghién ctru vé cac phuong phap xac dinh phu tai

tinh toan, nhung cac phuong phéap duoc dung chu yéu 1a:



2.1.2.1.Phuong phap xac dinh phu tii tinh toan theo cong suat dit va hé sb
nhu ciu

Mot cach gan ding c6 thé iy Py = Py

Khi do

I:)tt = Knc *Z I:)dmi (24)
i=1

Trong do6 :
Pyi, Pami : cOng sudt dit,cong suit dinh mrc thiét bi tha i (KW)
P, Qu, St : cOng sut tac dung, phan khang va toan phén tinh toan cua
nhom thiét bi (kW, kVAR, kVA)
n : s6 thiét bi trong nhom
Kic : hé s6 nhu cau ctia nhom ho tiéu thu dic trung tra trong so tay tra ctru
Phuong phap nay c6 uu diém la don gian, thuan tién. Nhuoc diém cia
phuong phap nay 1a kém chinh xac. Béi hé s6 nhu cau tra trong so tay 1a mot
s6 liéu ¢ dinh cho trude, khong phu thude vao ché do van hanh va s thiét bi
trong nhom.
2.1.2.2.Phwong phap xac dinh phu tai tinh toin theo suit phu tii trén
mot don vi dién tich san xuit
Cong thuec tinh :
Py« =Po.F (2.5)
Trong do :
Do : suét phu tai trén mot don vi dién tich san xuat ( W/m?).
Gia trj p, duoc tra trong cac so tay.

F : dién tich san xuét ( m?)



Phuong phéap ndy chi cho két qua gan dung khi c6 phu tai phan b6 dong
déu trén dién tich san xuét, nén nd duoc dung trong giai doan thiét ké so bo,
thiét ké chiéu sang.
2.1.2.3.Phwong phap xac dinh phu tii tinh toin theo suit tiéu hao dién
niing cho mét don vi thanh phiam :

Cong thtrc tinh toan :

M.W,
tt T—

max

(2.6)

Trong dé :
M : S6 don vi san pham duoc san xuat ra trong mot nim
W, : Suat tiéu hao dién ning cho mot don vi san pham ( kWh )
Trmax : Thoi gian st dung cong suat 16n nhat ( gio)

Phuong phép nay dugc dung dé tinh toan cho céc thiét bi dién co do thi
phu tai it bién dbi nhu : quat gid, may nén khi, binh dién phan... Khi d6 phu tai
tinh toan gan bang phu tai trung binh va két qua tinh toan twong dbi chinh xac.
2.1.2.4. Phwong phap x4c dinh phu tai tinh toan theo cong suit trung binh

va hé so cwe dai

Cong thuc tinh :
n
P, = Kmax'st'E :Pdmi @.7
i=1
Trong do :

n : S thiét bi dién trong nhom

Pami : COng suat dinh mirc thiét bi th i trong nhom



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

Kinax = ( Nhg, K )

Nhg : SO thiét bi sir dung dién c6 hidu qua 1a sé thiét bi gia thiét c6
cling cOng suat va ché d6 1am viée, chiing doi hoi phu tai bang phu tai tinh
toan ctia nhom phu tai thuc té.( GOm c6 cac thiét bi co cong suét va ché do
lam viéc khac nhau )

Cong thirc dé tinh ny nhu sau :

n 2
Zpdmi
- i=1
d n

> (Pun)

i=1

n, (2.8)

Trong dé :
Pam : cOng suat dinh murc ctia thiét bi thir i
n : s6 thiét bi c¢6 trong nhom
Khi n 16n thi viéc xac dinh npq theo phuwong phap trén kha phirc tap do
d6 co thé xéac dinh npq mot cach gan dang theo cach sau :
- Khi thoa min diéu kién :

m = Pdmmax £3

P

dm min
va Ksd > 0,4 thi lay npg =n

Trong d6 Pam miny Pam max 1& cONg suat dinh murc bé nhat va 16n nhat cta
cac thiét bi trong nhom

- Khi m> 3 va Ky > 0,2 thi npq €O thé xac dinh theo cong thure sau:

(zi I:)dmij
=~ (2.9)

dmmax




- Khi m> 3 va Ky < 0,2 thi npq xac dinh theo trinh tu nhu sau :
Tinh ny - s6 thiét bi c6 cong sut > 0,5P g max

Tinh P;- tong cong suit cta n, thiét bi ké trén :

N1
P =Z P,.(2.10)
i=1

Tinh n*= nyn  (2.11)

P : tong cong suat ciia cac thiét bi trong nhom :
n
P =>Py(2.12)
i=1

Dua vao n*, P* tra bang xac dinh dugc npg* = f (n*,P*)
Tinh
Nhg = Mg™.n (2.13)
Can cha v la néu trong nhém co thiét bi tiéu thu dién 1am viéc & ché do
ngan han 13p lai thi phai quy doi vé ché d6 dai han khi tinh n, theo cong thirc :
Paa=Pam./Kaw (2.13)
Kg : hé sé dong dién twong ddi phan trim .
Ciing can quy doi vé cong suét 3 pha d6i véi cac thiét bi dung dién 1 pha.
+ Néu thiét bi 1 pha dau vao dién 4p pha :
Pgd = 3.Pamfa max (2.14)
+ Thiét bi mot pha dau vao dién ap day :
Pea = V3 P (2.15)

*Cha y : Khi so thiét bi hiéu qua bé hon 4 thi ¢é thé ding phwong phép don

gian sau dé xdc dinh phu tdi tinh toan :



+ Phu tai tinh toan ctia nhom thiét bi gdm sb thiét bi 1a 3 hay it hon c6
thé 14y bang cong suat danh dinh ctia nhom thiét bi do :
N
P, = ZP (2.16)
n : sb thiét bi tiéu thu dién thuc té trong nhom.
Khi s thiét bi tiéu thu thyc té trong nhom 16n hon 3 nhung s thiét bi tiéu

thu hi€u qua nho hon 4 thi c6 thé xac dinh phu tai tinh todn theo cong thtrc :
n
Pe = Z K P dmi (2.17)
i=1

Trong dé :
K¢ 1a hé s0 tdi .
Néu khong biét chinh xac co thé 1dy nhu sau
K¢= 0,9 doi véi thiét bi lam viéc & ché do dai han .
K= 0,75 d6i v6i thiét bi lam viéc & ché d6 ngan han
laplai.
2.1.2.5.Phwong phap xac dinh phu tai tinh toin theo cong suit trung binh

va h¢ so hinh dang

Cong thuc tinh :
Ptt = Khd-Ptb (2188.)
Qtt = Ptttg(p (218b)
Sit= Ptt2 + Qtt2 (2-19)
Trong do :

Kna : hé sb hinh dang cta db thi phu tai tra trong so tay

Py

t

O ey —|

Py = = (2.20)

—|>

T

10



Py : cOng suét trung binh ciia nhom thiét bi khao sat
A : dién nang ti€u thu ctia mot nhom ho tiéu thu trong khoang thoi
gianT.
2.1.2.6.Phwong phap xac dinh phu tai tinh toan theo cong suit trung binh
va d¢ léch trung binh binh phwong
Cong thtrc tinh :
Py = Pw+B.0
Trong d6: P:hé sb tan xa.
& : d0 1éch cua d6 thi phu tai khoi gia tri trung binh.
Phuong phap nay thuong dugc ding dé tinh toan phu tai cho cac nhém
thiét bi ciia phan xudng hodc cua toan bd nha may. Tuy nhién phuong phap
nay it duoc dung trong tinh toan thiét ké méi vi né doi hoi kha nhiéu thong tin
vé phuy tai ma chi phu hop véi hé thong dang van hanh.
2.1.2.7.X4ac dinh phu tai dinh nhon ciia nhém thiét bi
Theo phuong phap nay thi phu tai dinh nhon cia nhom thiét bi s& xuat
hién khi thiét bi c6 dong khdi dong 16n nhat mé may con céc thiét bi khac
trong nhém lam vi¢c binh thuong va duogc tinh theo cong thuc sau :
lan = Ted max + Tt — Ksg-lam max (2.21)
Trong do6 :
lid max - dOng khai dong cua thiét bi c6 dong khéi dong 16n nhat
trong nhom.
It - dong tinh toan cia nhém may .
l 4 max - dOng dinh mirc cua thiét bi dang khéi dong.

K - hé s str dung cta thiét bi dang khoi dong.
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2.1.2.8.Pic diém phan bd phu tai

Phu tai ciia nha may duoc cap ngudn tir hé théng ctia tram An Lac qua
duong day nhém 18i thép trén khong voi cap dién ap 1a 110/10 kV, céch
3,5km.

2.2. XAC PINH PHU TAI TiNH TOAN CHO PHAN XUONG SUA
CHUA CO KHI.

Phin xuoéng stra chita co khi 1a phan xudéng sb 7 trong so dd,co sd
lwong thiét bi rit nhiéu va da dang,vi vay phai tién hanh phan nhom thiét bi
cho phti hop véi vi tri ciing nhu ché dolam viée cta céac thiét bi.
2.2.1.Trinh tw phan nhom phu tai

Trong mdt phan xudng thudng ¢ nhiéu thiét bi lam viéc & cac ché do
khac nhau,muén xac dinh phu tii chinh xac can phan theo nhom thiét bi
dién.Viéc phan nhom thiét bi phai tuan theo cic nguyén tic sau:

> Céac thiét bi ¢ cung mot nhom nén & gén nhau dé tiét kiém vén dau tu.

> Ché do lam viéc cta cac thiét bi cing mot nhom thuong gidng nhau.

> Tong cong sudt ctia cic nhém nén sip xi nhau.

Tuy nhién trong thuc té rat kho c6 thé dam bao tit ca cac nguyén tic
trén,am tuy thudc vao yéu cu ctia mdi nhom phu tai ma ta lya chon c6 sy uu
tién.

Két qua sau khi phan nhém phu tai duoc thé hién dudi bang sau:

12



Bang 2.1. Két qua sau khi phdn nhém phuy tdi

Ky Pdm(kW) Idm(A)
) hiéu
7 86 ~
Stt Tén may trén
luong st Mot may | Toan bd | Mot mdy | Toan bd
ma
bang
1 2 3 4 5 6 7 8
Nhom 1
1 | May tién ren 4 1 7 28 17,67 70,7
2 | May tién ren 4 2 10 40 25,25 101
3 | Méay doa toa do 1 3 45 45 13,36 13,36
4 | May doa ngang 1 4 4,5 4,5 13,36 13,36
5 | May phay chép hinh 1 10 0,6 0,6 1,52 1,52
6 | May mai phiang co 1 20 2,8 2,8 7,07 7,07
truc nam
Nhém 2
1 | May phay chep hinh 1 7 5,26 5,26 14,2 14,2
2 | May phay dting 2 8 7 14 17,68 35,36
3 | May phay chép hinh 1 9 1,7 1,7 4,3 4,3
4 | May soc 2 14 7 14 17,68 35,36
5 May khoan hudng tam 1 15 4,5 4,5 11,364 11,364
6 | May khoan dung 1 16 4,5 4,5 11,364 11,364
7 |May mai tron van| 1 18 2,8 2,8 7,07 7,07
nang
8 |May mai phing c6| 1 19 10 10 25,25 25,25
truc dung
9 | May ép thuy luc 1 21 4,5 4,5 11,36 11,36
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Nhém 3

1 May phay van nang 2 5 7 14 17,68 35,36
2 May phay ngang 1 6 4,5 4,5 11,36 11,36
3 May phay chép hinh 1 11 3 3 7,58 7,58
4 May bao ngang 2 12 7 14 17,68 35,36
5 | May bao giuong mot| 1 13 10 10 25,25 25,25
try
6 May mai mon 1 17 7 7 17,68 17,68
Nhom 4
1 | May khoan ban 1 22 0,65 0,65 1,64 1,64
2 | May mai sac 2 23 2,8 5,6 7,07 14,14
3 | Ban tho nguoi 10 26 2,8 28 7,07 70,7
4 | May gilia 1 27 1 1 2,53 2,53
5 | May mai dao cat got 1 28 2,8 2,8 7,07 7,07
Nhom 5
1 | May tién ren 2 1 7 14 17,68 35,36
2 | May tién ren 1 2 4,5 4,5 11,36 11,36
3 | May tién ren 2 3 3,2 6,4 8,1 16,2
4 | May tién ren 1 4 10 10 25,25 25,25
5 | Méay phay van nang 1 7 7 7 17.68 17,68
6 | May mai tron van 1 9 2,8 2,8 7,07 7,07
nang
7 | May mai phang 1 10 4 4 10.1 10.1
Nhom 6
1 | May khoan dtg 1 5 2,8 2,8 7,07 7,07
2 | May khoan dung 1 6 7 7 17.68 17,68
3 | May bao ngang 1 8 5,8 5,8 14,65 14,65
4 | May cua 1 11 2,8 2,8 7,07 7,07
5 | May mai hai phia 1 12 2,8 2,8 7,07 7,07
6 | May khoan ban 1 13 0,65 0,65 1,64 1,64
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Ta st dung phuong phap xac dinh phu tai tinh toan theo cong suit

trung binh va hé sé cuc dai hay con goi 1a phuong phap s thiét bj dung dién

hi¢u qua.

Pt = Kmax-Ksd-2_Pemi (2.7)
Trong do:
Pami:cong suat dinh murc cua thiét bi thir 1 trong nhém
Ky : Hé sb st dung
Kmax : HE s6 cuc dai

Nhg : sO thiét bi dung dién higu qua

n : tong sb thiét bi trong nhom
Tra bang chon K¢y = 0,15;cosp = 0,6
Tinh toan cho nhém 1:

Bang 2.2. Bang phdan nhom cua nhom 1

1 2 3 4 5 6 7 8

1 | May tién ren 4 1 7 28 17,67 | 70,7
2 | May tién ren 4 2 10 40 25,25 101

3 | May doa toa do 1 3 4.5 4,5 11,36 | 11,36
4 | May doa ngang 1 4 4,5 4,5 11,36 | 11,36
5 | May phay chép hinh 1 10 | 0,6 0,6 1,52 1,52

6 | May maiphangcétrucnam| 1 | 20 | 2,8 2,8 7,07 | 7,07

7 | Tong 12 29,3 | 804 203

Tinh toan cu thé : n=12,n,=8
ny: s6 thiét bi sir dung dién hiéu qua

n*=n;/n=8/12=0,67
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p;=28+40=68 (kW)
p=80,4(kW)
p*=p,/p=0,85
Tra bang phu luc PLLS5 tim dugc n,*=0,81
S thiét bi str dung dién hiéu qua :
Nhg=N.NKg*=12.0,81=9,72
Tra bang PLI.6 v&i K=0.15 va npg=9,72 tim dugc Knax = 2,1
Phu tai tinh toan ctia nhém 1:
Pi=Kmax-Ksg- > Pami
P+=2,1.0,15.80,4=29,1 kW
Qu=Py.tgp=29,1.1,33=38,8 (KVAI)
Si=Ptt/tgp=29,1/0,6=48,5 (kVA)
l;=Sy/U~/3=48,5/0,38 /3=73,485 (A)
lan=lkdmax + ka+ Xl = 78,32 (A)
Tinh toan twong tu ddi voi cac nhém 2,3,4,5,6 ta ¢ bang téng hop két

qua xac dinh phu tai tinh todn cho phan xudng stra chira co khi.

16



Bang 2.3. Két qua xdc dinh phy tdi tinh todn phdn xwéng sira chita co khi

STT Tén thiét bj 0| Pl 0% Mg | Kox | lam o Qe | Su o
lwgng | KW Itge (kW) | (kVAr | (kVA) | (A)
Nhom
1 May tién ren 4 7 0,15 | 045 17,67
2 May tién ren 4 10 | 0,15 | 0,45 25,25
3 May doa toa do 1 45 | 015 | 045 13,36
4 May doa ngang 1 45 | 015 | 045 13,36
5 May phay chép hinh 1 06 | 015 | 045 1,52
May mai phang c6 truc
6 § 1 2,8 | 015 | 045 7,07
nam
7 Tong 12 | 80,4 972 | 21 | 203 29,1 38,8 485 | 73485
Nhom
1 May phay chép hinh 1 526 | 0,15 | 0,45 14,2
2 May phay ding 2 7 0,15 | 045 17,68
3 May phay chép hinh 1 1,7 | 0,15 | 0,45 4,3
4 May soc 2 7 0,15 | 0,45 17,68
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5 May khoan hudng tdm 1 45 | 0,15 | 0,45 11,36
6 Mady khoan ding 1 45 | 0,15 | 0,45 11,36
7 May mai tron van nang 1 28 | 015 | 045 7,07
May mai phang co truc
8 1 10 0,15 | 0,45 25,25
ding
9 May ép thay luc 1 45 | 015 | 045 11,36
10 Tf;ng 11 61,6 1045 | 2,1 | 155,64 19,14 25,87 32,25 49,9
Nhom 3
1 May phay van nang 2 7 0,15 | 045 17,68
2 May phay ngang 1 45 | 0,15 | 0,45 11,36
3 May phay chép hinh 1 3 0,15 | 0,45 7,58
4 May bao ngang 2 7 | 015 | 0,45 17,68
May bao giuong mot try 1 10 | 0,15 | 0,45 25,25
6 May mai mon 1 7 0,15 | 0,45 17,68
7 T(R)ng 8 52,5 7,28 2,4 132,6 18,9 25,19 31,5 47,73
Nhom 4
1 May khoan ban 1 0,65 | 0,15 | 0,45 1,64
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2 M4y mai sic 2 2,8 | 0,15 | 045 7,07
3 Ban tho ngudi 10 28 | 0,15 | 0,45 7,07
4 May gilia 1 1 | 015 | 045 2,53
May mai dao cat got 1 28 | 0,15 | 0,45 7,07
6 Tong 15 | 40,85 14 |18 | 1031 | 11,34 15,11 18,89 | 28,63
Nhom
1 May tién ren 2 7 | 015 | 045 17,68
2 May tién ren 1 45 | 0,15 | 0,45 11,36
3 May tién ren 2 32 | 0,15 | 0,45 8,1
4 May tién ren 1 10 | 0,15 | 0,45 25,25
May phay van nang 1 7 0,15 | 0,45 17,68
6 M4y mai tron van ndng 1 28 | 0,15 | 045 7,07
7 M4y mai phang 1 4 | 015 | 045 10,1
8 Tong 9 63,2 858 | 22 | 1595 | 20,86 27,8 34,76 | 52,76
Nhom
1 May khoan ding 1 28 | 015 | 045 7,07
2 May khoan dirng 1 7 0,15 | 0,45 17,68
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May bao ngang 58 | 015 | 045 14,65
May cua 28 | 015 | 045 7.07
May mai hai phia 28 | 015 | 045 7.07
May khoan ban 0,65 | 0,15 | 045 1,64
Tong 27,7 69,94 | 2493 38,8 18,7 29,01
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2.3. XAC PINH PHU TAI TiNH TOAN CHIEU SANG CHO TOAN
NHA MAY

Bang 2.4. Dién tich cac phdn xuong

Stt Tén phan xuong Dién tich (m?)
1 | Phan xuong két cau kim loai 2380
2 | Phan xuodng lap rap co khi 1920
3 Phan xudng dtc 840
4 | Phan xudng nén khi 3450
5 Phan xudng rén 900
6 Tram bom 300
7 Phan xuong stra chira co khi 130
8 Phan xudng gia cong gd 480
9 B phan hanh chinh va ban quan ly 1560
10 | BO phan thur ngiém 138

2.3.1.tinh toan phu tai chiéu sing cho phan xwéng siia chira co khi
Phu tai chiéu sang ctia khu nha stra chita co khi xac dinh theo phuong
phap suat chiéu sang trén mot don vi dién tich:
Pes = Po.F (2.21)
Trong do6 :
Po : suét chiéu sang trén mot don vi dién tich (W/m?)
F : Dién tich dugc chiéu sang (m?)
Trong phan xuéng SCCK hé thdng chiéu sang sir dung dén soi ddt .
Tra PL 1.2 [1] ta tim duoc p, = 14 W/m?
Phu tai chiéu sang cua phan xuong :
Pes = Po.F = 14.130 = 1,82 (kW) (2.22)
Qcs = Pes.tgpes = 0 (dén soi dt tgpes = 0) (2.23)
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Xac dinh phu tai tinh toan cho toan phan xudng
Phu tai tdc dung cua toan phan xudng :
Ppx=Ka.2 Pri = 0.8(6.78+22.97+52.38+9.39+47.83)
=111.48 (kW)
Ppxtt=PcstPpx=119.9 (kW)
Phu tai tdc dung cua toan phan xudng:
Qpx=Kt-22Q1i=0.8(9.01+30.55+69.66+12.49+63.62)
=148,26(kVAr)
Phuy tai toan phan cila toan phan xudng ké ca phu tai chiéu sang:
Sipx=190KVA
ly= Se/U~/3=288.8A
COSPpx=Pripx/ Qtipx=0.63
2.3.2. Tinh toan phu tai tinh toan cho cac phan xwéng con lai
Do chi biét truée dién tich va cong suat dit ctia cac phan xudng nén ta
dung phuong phap xac dinh phu tai theo cong suit dit va hé sé nhu cau.
Cong thuc:
Pi=Kie. 2 Pgi
Qu=Py.to
S52=p2+ 2
C6 thé ldy gan dung Py = Py
Trong do:
Pai,Pami : CoOng suat dat,cong suat dinh murc thur 1

Kne : hé so6 nhu cau
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2.3.3.Xac dinh phu tai tinh toan cia ciac phan xwéng:
2.3.3.1.Phan xwéng lip rap co khi:
P4=3500 kw
F=1920m?
TraPL1.3 taco :cose =0,9 K,.=0,6
TraPL1.7 suit chiéu sang : Po=14w/m?
Do st dung dén soi d6t nén c6 cos@e=1;

- Cong suat dong luc:
P4=Kne.P4=0,6.3500=2100(kW)
Qa=P4.tgp=2100.0,48=1008(kVVAr)

- Cong suat chiéu sang:
Ps=Po.F=14.1920=26,8(kW)

Qcs = Pes.tgpes = 0

- Cong suat tac dung ctia phan xudng:
Py=PatP=2100+26,8=2126,8(kW)
Qu=Q4=1008(kVAr)

S?=P*+Q? — S=2353.5(kVA)
l= Se/U+/3=3575A
Tinh toan twong tu ddi véi cac phan xuong con lai.Két qua ghi trong

bang:
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Bang 2.5.Két qua tinh todn ciia cdc phdn xwéng ciia nha mdy

. R , Pa COS | Po Pt Qtt St
Tén phan xudéng Knc
kW o Wi kW kvar | kVA
Phén xuodng két cau
8200 0, | 0,9 | 15 | 49557 | 2361,6 5489
kim loai
Phan xuéng lap rap co
i 3500 | 06 |09 | 14 | 2126,8 1008 2353.5
|
Phan xuong duc 2000 | 0,5 | 0,7 | 15 | 10126 1000 1423
Phan xudng nén khi 7500 | 0,5 ] 0,7 | 15 | 38017 3750 5110
Phan xudng rén 4500 | 05| 0,7 | 15 | 2263,5 2250 2353.5
Tram bom 2500 | 0,6 | 0,8 | 15 | 15045 1500 1911
Phan xudng stra chira
2100 | 0,8 | 0,63 | 14 119,9 | 148,26 190
co khi
Phan xudng gia cong
< 3200 | 05| 0,7 | 14 | 1606,72 | 1600 2267
g0
B06 phan hanh chinh va
320 0,708 | 15 2474 182,5 | 2353.5
ban quan ly
B0 phan thtr ngiém 60 0,708 | 10 0.7 0,73 0,8

2.3.4.X4c dinh phu tii tinh toan cho toan nha may

- Cong suat tac dung ctia nha may:

Prinm=Kat. 2Pt (KVA)

Pinm=0.8.(4955.7+2126.8+1012.6+3801.7+2263.5+1545+
+119.9+1607+247.4)
=14143 (kW)
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Cong suat phan khang ctia nha may:

10
Qunm= Kat - 2 Qi =10732(KVAT)
1

Cong suat toan phan ciia nha may:

Stom = +/ Py + Qe =17754(KVA)

CoS(anzpttnm/Qttnmzo,79

2.3.5.Tong két va xac dinh ban kinh ,géc chiéu phu tai ciia cac phin xuéng

Bang 2.6. Bdng tong két xdc dinh ban kinh,gdc phu tdi cdc phdn xuéng

TT

Tén phan xuong Pes Py Sit |Truc | Truc r o
X | Y
1 |Phan xuong két cau 35,7 [4955,7| 5489 | 38 | 18 |[8.09773|1.57358
kim loai
2 |Phéan xudng lip rap co | 26,8 (2126,8| 2373 | 36 | 12 |5.29333|3.05949
Khi
3 |Phan xudng dtic 12,6 (1012,6| 1423 | 26 | 14 |4.00933|3.60846
4 |Phan xuong nén khi | 51,7 |3801,7| 5339 | 21 | 16 |7.53125|3.09319
5 |Phan xudng rén 13,5(2263,5| 3191 | 10 | 16 |6.00124| 1.5562
6 |Tram bom 45 (1504,5| 1911 | 12 | 14 |4.48754|6.36542
7 |Phén xudng stra chira | 1,82(119.9| 190 | 25 | 27 | 0.8847 |69.2308
co khi
8 |Phan xudng gia cong | 6,72 | 1607 | 2267 | 40 | 14 |5.32291|0.89776
g
9 |B6 phan hanh chinh va | 23,4|247,4| 301 | 11 | 6 |1.9143 |27.2924
ban quan ly
10 [Bo phan thanghiém | 200 | 0,7 | 0,8 | 15 | 140 | 4.7 145
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CHUONG 3.

THIET KE MANG PIEN CAO AP CHO NHA MAY
3.1.YEU CAU POI VOI PHUONG AN CUNG CAP PIEN

Viéc Iwa chon so dd cung cap dién anh huong rat 16n dén céac chi tiéu kinh
té va k¥ thuat ctua hé théng. Mot so dd cung cép dién dugc coi la hop 1y phai
thoa min cac yéu cau co ban sau:

» Dam bao cac chi tiéu k¥ thuat.

> Pam bao do tin cdy cung cip dién.

» Thuan tién va linh hoat trong van hanh.

> An toan cho ngudi va thiét bi.

> D& dang phat trién dé dap umg nhu cau ting truong cta phu tai trong

tuong lai.

> Dam bao céc chi tiéu vé mit kinh té.

*Trinh tu tinh toan thiét ké mang cao ap cho nha may gom cac bude :

> Vach phuong an cung cap dién.

» Lua chon vi tri, s6 luong, dung luong cta cac tram bién apva lua chon

tiét dién cac duong day cho cac phuong an.

> Tinh toan kinh té k¥ thuét dé lya chon phuong 4n hop 1y.

> Thiét ké chi tiét cho phuong an duoc chon.

Véi quy md nha may nhu sd liéu trong bang,can dit mot tram phan phdi
trung tam (PPTT) nhan dién tir tram bién 4p trung gian (BATG) vé rdi phan

phoi cho céc tram phan xuong.
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3.2. PHUONG AN VE CAC TRAM BIEN AP PHAN XUONG

Céc tram bién 4p phan xudng duoc lua chon trén nguyén tic sau:

» Vi tri dat tram phai thdéa man yéu cau : gf:in tam phu tai; thuan tién cho
viéc van chuyén, lép dat , van hanh , stra chita may bién ap an toan kinh
té.

> Sb luong may bién ap ( MBA) dit trong cac cac TBA phai duogc lya
chon cin cir vao yéu cau cung cip dién cta phuy tai; diéu kién van
chuyén va lép dat , ché d6 lam viéc cua phu tai. Cac ho hu tai loai I va
IT chi nén dat hai MBA, cac ho phu tai loai III thi chi nén dat mot
MBA.

1. Dung lugng cac MBA duoc chon theo diéu kién:

N.Kpe-Samp > St

Va kiém tra theo diéu kién qua tai sy cd:

(n-1). Knc.Kgt-Sams > Sttsc

Trong do :

n - s6 may bién 4p co trong tram bién ap

Kne - hé s6 hiéu chinh theo nhiét d6 méi trudng, ta chon loai may bién
ap ché tao tai Viét Nam nén khong can hiéu chinh nhiét do, knc = 1. Kgt - hé
sO qua tai su cb, kg = 1,4 néu théa man diéu kién MBA van hanh qué ti
khong qua 5 ngay dém. Thoi gian qué tai trong mot ngay dém khong vuot
qua 6h, trude khi qua tai MBA véan hanh voi hé s tai < 0,93.

Sttsc — cONg suét tinh toan su cb. Khi su ¢ mot MBA c6 thé loai bé mot
s6 phu tai khong quan trong dé giam nhe duoc von dau tu va tén that caa tram
trong truong hop van hanh binh thuong. Gia thiét trong cac ho loai I c6 30%
1a phu tai loai ITI nén Sgsc = 0,7 S
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DPdng thoi cling can han ché ching loai MBA dung trong nha may dé
tao diéu kién thuan tién cho viéc mua sim, lép dat, thay thé, van hanh, sta
chita va kién tra dinh ky.
3.2.1.X4c dinh tram phén phoi trung tim

Trén so d6 mat bang nha may biéu dién mot hé truc toa d6 Oxy.Vi tri
trong tAm cac phan xudng 13 (x;:y;) —ta xac dinh vi tri dé dat tram PPTT nhu
Sau.
3.2.2.Y nghia ciia trong tam phu tai trong cung cip dién
Trong tdm phu tai ctia nha may 1a mot sé liéu quan trong giup nguoi thiét ké
tim dugc vi tri dit tram bién 4p,tram phan phdi nham giam t6i da t6n hao
ning luong.Ngoai ra trong tdm phu tai con c6 thé giup nha may trong viéc
quy hoach va phat trién san xudt trong twong lai nhim co cac so dd cung cip
dién hop 1y,tranh lang phi va dat dugc céc chi tiéu kinh té,ky thuat.
3.2.3.Xac dinh toa d¢ trong tim phu tii nha may

Tam quy udc ciia phu tai nha may duge xac dinh boi diém M c6 toa do
dugc xac dinh :MO(xq;Yo) theo hé toa do Oxy.

Cong thuc:

D SttpxiXi
Xo= 1m—

> Sttpxi
1

> SttpxiYi
Yo= 1m—

> Sttpxi
1

Trong do:

Stpxi: phu tai tinh toan cua phan xuong i
Xi, Yi: toa do cua phan xudng I theo truc toa dg tuy chon

m : 6 phan xuodng c6 phu tai dién trong nha may
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Thay s6 vao cong thic ta c6:

X0 = 14212+ 2130.3,3+20138.3,3+15238.51+127051
9675

+ 177,6.6,9 +350.8 +1368.8 +519.81+181.10
9675

=5,1

— 14235+213019 +20138.5,4+15238.1,9+1270.5,4
9675

Yo

+ 177,6.1,7+350.1,6 +1368.3,9 + 519.6 +181.31
9675

=3,6

Vay chon vi tri ciia tram phan phéi trung tam PPTT la M(5,1;3,6)
33.XAC DPINH VI TRI, SO LUQNG, DUNG LUQNG CAC TRAM
BIEN AP PHAN XUONG

Can ctr vao vi tri,cong sudt ctia cac phan xudng quyét dinh dat 7 tram
bién 4p phan xuong (BAPX).
Tram B1 cép dién cho phan xudng két cdu kim loai
Tram B2 cép dién cho PX2
Tram B3 cép dién cho PX3.
Tram B4 cip dién cho PX4.
Tram BS5 cép dién cho PX7, Bo phan thir nghiém
Tram B6 cép dién cho PX5
Tram B7 cép dién cho Tram bom va by phan hanh chinh va
quan ly.
Trong d6 cac tram B1,B2,B3,B4,B6 cip dién cho phan xuong san xuat
chinh quyét dinh dén nang suit,chat lugng san pham ctia nha may nén ta xép

vao loai 1 va can 2 may bién ap.
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Céc tram B5,B7 cép dién cho cac phan xuong phu nén khong anh huéng 16n
dén nang suat,chat lugng san phém,vay xép loai 3 va chi can diat mot may
bién ap.
Céc tram dung loai tram ké, c6 tudng tram chung véi tuong phan xudng.
Céac may bién 4p sir dung do nha may ABB san xuét tai Viét Nam nén khong
phai hi€u chinh nhiét dg.
3.3.1.Chon dung hrong cic may bién ap:
» Tram B1: Cé'tp dién cho phan xudéng két cau kim loai va bo phan hanh
chinh va quan ly.
Stt =142+2130=2272(kVA)
+Khi ca hai may lam viéc binh thuong:
Sim >Sw/2 = 1136(kVA) = MBA :2*1250_10/0.4
+ Khi mot may gap su cd may con lai phai tai hét cong suat:
Sim >Sw/1.4 =1623(kVA) =MBA:2*1800_10/0.4
Chon 2 may bién ap :2*1800 10/0.4
Loai may bién ap cong suat 16n nay phai dit hang.
> Tram B2: Cip dién cho phan xudng dic
Stt =2011(KVA)
—Smp zzlo_il =1436(KVA)
Chon 2 may bién 4p: 1600-10/0,4
Loai may bién ap nay ciing phai dit hang.
> Tram B3: Cap dién cho phan xudng lap rap co khi
Sit =1508=S4,5>1077(KVA)
Chon 2 méy bién ap :1600-10/0,4
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> Tram B4 : Cép dién cho phan xudng gia cong go.
Sit =1257=Simp> 989(KVA)
Chon 2 may bién ap : 1000-10/0,4
» Tram B5 : Cép dién cho phin xudng sira chita co khi va bo phan thir
nghiém
Sy =527,6(Vi tram dat 1 may)
=Sime>527,6(KVA)
Chon 1 may : 560-10/0,4.
> Tram B6 : Cép dién cho phin xuong rén
S =1368(kVA)
=Simpa> 1368/1,4 =977(KVA)

—Chon 2 mdy bién ap loai : 1000-10/0,4(KV)
Loai nay cling phai dit hang.
> Tram B7: Cip dién cho phan xudng gia cong gd va tram bom
Sit =700(kVA)
= Simba>500(kKVA)
Chon 1 méy bién ap loai : 560-10/0,4
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Bang 3.1.Két qud chon bién dp cho cdc tram bién dp phdan xwong BAPX

Stt . Sdm
. A \ L, Ta
TT Tén phan xudng (KVA) SO may (KVA) én tram
1 | Phan xudng két cAu
kim loai 2
p 2272 1800 Bl
2 | B6 phan hanh chinh
va quan ly
3 Phan xuong duc 2014 2 1600 B2
4 Phan xuong lap rap
co khi 1524 2 1600 B3
5 Phan xu¢ ia c0
R P 2 1000 B4
6 Phan xudng stra chira
co khi 355 1 560 B5
7 B0 phan thtr nghiém
8 Phan xudng rén 1368 2 1000 B6
9 Phén xudng nén khi
700 1 560 B7
10 | Tram bom

3.3.2.Phuong an di diy mang cao ap
Vi nha may thuoc hg tiéu thu loai mot nén ta dung dudng day trén

khong 16 kép dan dién tir tram BATG vé tram PPTT cua nha méy,dé dam bao

tinh my quan va an toan khi van hanh, truyén tai nén ta str dung cap ngam.

Tt tram PPTT dén céac tram B1,B2,B3,B4,B6 dung cap 10 kép.Dén
tram B5,B7 dung 16 don.

Can cu vao vi tri cac tram BA va tram PPTT ta dua ra hai phuong an di

day mang cao ap.

» Phuong an 1 :Cac tram BA dugc cép dién truc tiép tur tram PPTT.

» Phuong an 2 :Cac tram BA xa tram PPTT 1éy dién thong qua cac tram

BA gan tram PPTT.
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H :

Hinh 3.1.Phuwong an di day 1

il

Hinh 3.2.Phuwong an di day 2

Puong day cung cap tir tram BATG vé tram PPTT clia nha may:
Str dung duong day trén khong,day nhom, 161 thép, 10 kép.
Tra bang phu luc [3] v61 nha may co khi c6 Tmax= 5000~ 5500h
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Chon thoi gian st dung cong sut 16n nhat Tmax = 5000h,véi day dan
AC tra bang phu luc ta c6 Jkt=1,1
Tri s6 dong dién trén doan day dan(véi day dan 1 kép):

Stt 7631
| = = =220,3 (A
2/3Udm  24/3.10 )

Fkt=— = 2203 _ 500,3(m)
Jkt 11

Ta chon Fkt gan nhit bé hon:
=Chon day din AC-185
Tra bang ta c6: Ro =0,17 (Q);Xo0 =0,4 (©2); dong cho phép Icp =515
(A)
* Kiém tra lai Fkt da chon:
Cac diéu kién kiem tra:
1. .Uy < AU =5%Uqn
2. AUg< AU, =10%U g,
3lgp = e
4. Kiém tra on dinh nhiét dong ngén mach:
F>alnic
Trong do6 :
AUy :T6n hao dién 4p binh thuong
AU Tén hao dién ap cho phép
AUg. :Tdn hao dién ap khi gap su cd
lc, :Dong di€én cho phép
lsc :Dong dién khi c6 su cd
F  :Tiét dién day dan hodc cap

a :hésd a =16(cap ddng) ; « =11(cap nhdm)
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Iy :dong ngin mach

t. :thoi gian cit ciia mdy cit,aptdomat
Dudi day,ta s€ tién hanh kiém tra lai theo cac tiéu chuén trén:

*Kiém tra theo dong dién cho phép:
Khi bj dut day,day con lai s& truyén tai toan bo cong suit.
Isc =2.1tt =2.220,3 =440,6(A)<Icp =515 (A)
= DAy d4 chon thoa mén diéu kién vé dong cho phép khi ¢o su cd.
*Kiém tra day dan di chon theo diéu kién ton that dién ap:

P.Ro+Q.Xo _ 45954.017.1,7+38990,4.17 _
Udm 2.10

AUbt = 199 (V)

AUbt < AUcp =5%U4n, =500(V)
— D4y dan da chon thoa man diéu kién.
Khi ¢6 sy ¢b: AUsc =2.AUbt(Khi bi dit 1 day)
=2.199 = 398(V)<AUsccp =10%.10000 =1000(V)
= Vay day dan di chon thoa méin diéu kién vé dién ap.
3.3.3.Tinh to4n Kinh té cho hai phwong an
So sanh tuong ddi gitta hai phwong an cap dién,chi can tinh toan so
sanh phan khac nhau gitra hai phuong an.
Ca hai phuong 4n trén déu c6 nhitng phan tir gidng nhau:
- Puong diy cung cap dién tir tram BATG t6i tram PPTT.
- Dung 7 tram bién ap.
Vi thé chi so sanh vé k¥ thuat hai mang cao ap
Du dinh dung cép dong 3 161, 6-10KV cach dién XLPE, dai thép,vd
PVC do hing FURUKAWA ché tao.
3.3.3.1.Phwong an 1:
-Chon cap tir PPTT t6i B1 (Vi st dung 16 kép nén n=2);
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Sttt _ 2272

= =65,6(A
n/3Udm  2./3.10 )

Imax =

Vi cap ddng, Tmax =5000h=mat d¢ dong kinh té Jkt =3,1

Fkt=— =90-21 > (mm?)
Jkt 31

— Chon cap XLPE c6 tiét dién 25mm? = 2XLPE (3x25)
Kiém tra lai tiét dién cap di chon (theo diéu kién 3).
*Kiém tra theo dong dién cho phép.
Khi bj dut 1 day, day con lai truyén tai toan bd cong suat.
Isc =2.1tt =2.65,6 =131,2(A) > Icp =110(A)
—day d3 chon khong théa mén diéu kién vé dong cho phép khi xay ra su cb.
Vi vay,ta chon cap XLPE c6 tiét dién 25mm?® = 2XLPE(3x25)
Vi day din di chon vuot cap nén khong can kiém tra cac diéu kién khac.
-Chon cap tor PPTT to1 B2:

2014

=58 : Jkt =3,1
2./3.10

Imax =

Fktzg_j =18,7(mm?) =Chon cap 2XLPE(3x25)

-Chon céap tu PPTT t61 B3:

1524
2+/3.10

Imax = =44(A) ; Jkt=3,1
Fktzg—i =14,2(mm?) = Chon cip 2XLPE(3x16)

- Chon cap tu PPTT t61 B4:

1270
Imax = =367(A) ; Jkt=3,1
24/3.10 A
Fkt =3§—’17=11,8(mm2) — Chon cap 2XLPE(3x16)
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- Chon cap tir PPTT té1 BS (Vi st dung 16 don n=1):

Vi la 16 don nén bo qua diéu kién vé su cO.

5276

Imax =—=— =30,4(A) ; Jkt=3,1
G0 AR

Fkt:%:g,S (mm?) = XLPE(3x16)

= Vay cép da chon thoa man di€u kién vé di¢n ap.

- Chon cap tu PPTT té1 B6:

1368

Imax = =39,5(A) ; Jkt=3,1
24/3.10 A

Fkt = %zﬂ,?(mmz) — 2XLPE(3x16)

- Chon céap tu PPTT té1 B7:

700

Imax =—— =40,4(A) : Jkt=3,1
7 (A)

3.10

404 _

Fkt =294 -
31

13(mm?) = XLPE(3x16)

Bang 3.2. Két qud chon cdp cao ap 10 kV- phwong dn 1

Puong cap F(mm?) L(m) Pon gia Thanh tién(d)
PPTT-B1 3x25 2.37,5 75000 2.2812500
PPTT-B2 3x25 2.60 75000 2.4500000
PPTT-B3 3x16 2.12,5 48000 2.600000
PPTT-B4 3x16 2.55 48000 2.2640000
PPTT-B5 3x16 57.5 48000 2760000
PPTT-B6 3x16 2.57,5 48000 2.2760000
PPTT-B7 3x16 122,5 48000 5880000
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-X4c dinh ton that cong suét tac dung:

S? _
AP =27 R10% (kW)

-.Trén doan PPTT-B1:Dung cap kép
Ro =0,927(2)= R =0,017(Q2)

-Trén doan

-Trén doan

-Trén doan

-Trén doan

-Trén doan

-Trén doan

SZ
AP =F.R.10’3=

2272

10%

17,4.10°.107°%=0,9(kW)

PPTT-B2:Dung cap kép
Ro =0,927(Q)= R =0,028(Q2)

AP =

2014

10%

27.8.10° =1,13(kW)

PPTT-B3:Dung cap kép
Ro =1,47(Q)= R =9,2.10%(Q))

AP =

15247

0%

9,2.10°=0,22(kW)

PPTT-B4:Dung cap kép
Ro =1,47(Q)= R =40,4.10%(Q))

AP =

12707

0%’

40,410 =0,65(kW)

PPTT-B5:Dung cap kép
Ro =1,47(Q)= R =84,5.10°(QY)

AP =

527.6°

0*

84,5.107°=0,24(kW)

PPTT-B6:Dung cap kép
Ro =1,47(Q)= R =42,2.10°(Q))

AP =

_1368

5

42,2.10°°=0,79(kW)

PPTT-B7:Dung cap kép
Ro =1,47(Q)= R =180,1.10°%(QY)

AP =

700?

0%’

180,1.10°°=0,88(kW)
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Bang 3.3. Két qud tinh todn ton thit cong sudt AP — phwong dn 1

. .| F,mm?

Puong cap I,m Fo, Q/km R, | S(kVA) | APkW)
PPTT-B1 | 3x25 | 2.37,5 0,927 0,017 | 2272 0,88
PPTT-B2 | 3x25 | 2.60 0,927 0,028 | 2014 1,13
PPTT-B3 | 3x16 | 2.12,5 1,47 0,009 1524 0,22
PPTT-B4 | 3x16 | 2.55 1,47 0,041 1270 0,65
PPTT-B5 | 3x16 | 57.5 1,47 0,084 | 527.6 0,24
PPTT-B6 | 3x16 | 2.57,5 1,47 0,042 1368 0,79
PPTT-B7 | 3x16 | 122.5 1,47 0,180 700 0,88

AP1 =4.79 (kW)

*Ham chi phi tinh toan hang nam:

Ta co:

Z =(ap+ae) *K+C*AA

ayn-hé s6 van hanh

ac.h¢ so6 thu hoi von to1 thiéu

K: vbn dau tu
AA:ton that dién nang.

Tmax =5000h; cose =0,76

3 =(0,124+10*.Tmax)? .8760 =3411(h)

Puong day cap , 14y aw =0,10; a, =0,2; C =1000(d/kWh)

= Z; =(0,1+0,2).35265000 +1000.4,79.3411 =26918190 (d)

3.3.3.2.Tinh toan cho phwong an 2

Céc tuyén cap gidng phuong an 1 khong phai chon lai.

Céc tuyén cap khac phuong an 1:
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+> Tur tram B4->B7:

-Chon cap tir PPTT t6i B4:Tuyén cap nay cép cho ca tram B4 va B7
Sdm 1270+ 700

= Imax = = =56,9 (A
2*3*Udm 2*./3*10 )
Fkt =269=18 3(mm?)
3.1

— Chon cap c6 tiét dién 25 mm°= 2XLPE(3x25)

— Cép da chon khong can kiém tra vi dd chon vuot cip
-Chon cap tur tram B4->BY:

—max=— M 700 _559p)

2%3*Udm 2*+/3*10

Fkt=2%2 =6,5(mm?)
3.1

Chon cap c6 tiét dién 16 mm*= 2XLPE(3x16)
+>Tr tram B5 t61 B6:
-Chon cap tir PPTT t&i B6 :Tuyén cap nay cap cho ca tram B5 va B6
Sdm 1368+ 527,5
= = =54,7(A
2+3udm 24310 )

ﬂ:17,6(mm2)
31

Chon cap co tiét dién 25 mm*= 2XLPE(3x25)
-Chon cép tur tram B6 to1 B5:

= Imax =

Fkt=

Sdm 527
= Imax = = =15,2(A
2./3Udm  24/3.10 )
Fkt= %24,9(mm2)
31

Chon cap tiét dién 16 mm*= XLPE(3x16)
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Bang 3.4.két qua chon cdp cho phiong dn 2

Puong cap F(mm?) L(m) Pon gia(d/m) Thanh tién(d)
PPTT-B1 3x25 2.37,5 75000 2.2812500
PPTT-B2 3x25 2.60 75000 2.4500000
PPTT-B3 3x16 2.12,5 48000 2.600000
PPTT-B4 3x25 2.55 75000 2.4125000

B4-B7 3x16 55 48000 2640000
PPTT-B6 3x25 2.57,5 75000 2.4312500
B6-B5 3x16 2,8 48000 134400

K2 =35474400 (d)
Bang 3.5. Két qud tinh todn tén hao cong sudt AP — phirong dn 2

D‘gg;“g Fmmd) | L(m) | Ro(@/Km) | R(Q) | S(KVA) | AP(KW)
PPTT-B1 | 3x25 | 2375 | 0,027 0017 | 2272 | o088
PPTT-B2 | 3x25 | 2.60 0,927 0028 | 2014 1,13
PPTT-B3 | 3x16 | 2125 | 147 0009 | 1524 | 022
PPTT-B4 | 3x25 | 2.55 0,027 0025 | 1970 | 097

B4-B7 | 3x16 | 55 1,47 0081 | 700 0,40
PPTT-B6 | 3x25 | 2575 | 0,027 0,027 | 18956 | 097

B6-B5 | 3x16 | 2.8 1,47 0004 | 5276 | 001

AP, =4,58 (KW)

* Ham chi phi tinh hang ndm

Z,=(0,1+0,2).35474400+1000.4,58.3411 =26264700(d)
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Bang 3.6. Pdnh gid so sanh vé mdt kinh té ciia hai phwong dn mang cao dp

Phuong an K(d).10° YA A(d).10° Z(d).10°
PA1l 35,26 16,41 26,92
PA2 35,47 15,62 26,3

Trong do :

Y ,A gia tién ton that AA hang nim

YA =C.AA =C.AP.3(d)
Néu phuong an nao c¢6 Zmin nho nhat 1a phuong an tbi uu.
Qua bang so sanh quyét dinh lua chon phuong an 2 1a phuong 4n toi wu mang
cao ap,phuong an nay dap ung ca hai chi tiéu kinh té va k¥ thuat.
Lua chon so d6 tram bién ap trung tAm va tram bién 4p cac phan xuong
3.3.4.S0 d0 tram PPTT

Nhu trén di phan tich,do c6 nhiéu cac phan xudng san xuét, cong suit

dat rat 1on nén nhat thiét phai xay dung moét tram PPTT nhan dién tir hé
thong dién ngudn vé cung caaos cho cac BAPX. Hon nita nha may nay co ¥
ngia rat quan trong vé mat kinh té,can cap dién thuong xuyén lién tuc. TRudng
hop nay cong suit tiéu thu s& rat 1én,néu du phong bang cac may phat sé
khong t6i wru bang cach cdp dién bang hai duong trung ap.

Vi thé ¢ tram PPTT ta dung so d6 mot hé théng thanh gép c6 phan
doan.Tram PPTT st dung cic ti may cat (mdy cat hop bo) trén cac dau
vao,dau ra va lién lac giita hai phan doan thanh gép vi mach cong suét 16n,cac
may bién ap co cong sudt > 750 kVA.May cét hop bo 1am viéc tin cdy an

toan,nhung von dau tu lon.
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Vi duong day tir tram BATG vé tram PPTT 1a duong day trén khéng
nén ta dit 1én mdi phan doan cua thanh gop mot hé thong chdng sét van.Dat
trén moi phan doan cia thanh goép mot MBA do luong 3 pha 5 tru c¢6 cudn
tam giac dé ho dé bao tram dat mot pha trén cap 10k V.
3.3.5.80 dd cac tram bién ap phan xwéng BAPX

Vi céc tram bién ap khong xa tram PPTT (xa nhét ciing chi c6 60m).Ma
tram PPTT-BAPX di dit may cat hop bo nén phia cao ap ctia BAPX dat dao
cach ly,cau chi cao 4p.Phia ha dit 4p t6 mat tong va ap t6 mat nhanh.Véi tram
2 may dat thém 4&p t6 mat lién lac gitra hai phan doan.
3.3.6.Tinh toan ngin mach cho lwéi trung ap dé lwa chon va kiém tra
thiét bi.

Xét tir tram BATG t6i BAPX ta c6 so d6 hé thong sau:

%Nl K2

- W
M P TTI |/Célp A BAPX

BATG

Hinh 3.3. So' d6 ngdn mach lwdi trung dp

N 1 N 2
X, R, Xo Rc X,
Hinh 3.4.So dé6 thay thé

Vi khong biét so dd hé hdng nén ta khong thé tinh chinh xac dugc,phai

tinh gan ding,can cr vao cong suat cat ngdn mach cua may cat dau nguodn :

Scctm :\/5 -Udm-ln
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Chon mAy cét trung ap cta Lién xd san xuat,do mat catolog nén ta lay
may cit co:
Seam =250+-300(MVA)
—Scam =300(MVA)
Ta st dung cong thic gan ding

Utb?
X =Scdm ; Uy, =1,05.Ugm =10,5(KV)

= Xu =0,37(Q)
Bang 3.7.Théng sé ciia dwong ddy trén khéng va cdp cao dp
Duong ddy | F(mm?) | L(km) | r. (Q/km) (Q>/<k°m) RQ) | X(Q)
BATG-PPTT 185 1,7 0,17 0,4 0,29 | 0,68

PPTT-B 1 25 2.0,038 0,927 0,142 0,017 | 0,003
PPTT-B 2 25 2.0,06 0,927 0,142 0,028 | 0,004
PPTT-B 3 16 2.0,012 1,47 0,142 0,009 | 0,008
PPTT-B 4 25 2.0,055 0,927 0,142 0,025 | 0,004
B4-B7 16 0,055 1,47 0,142 0,081 | 0,008
PPTT-B6 25 2.0,058 0,927 0,142 0,027 | 0,004
B6-B5 16 0,003 1,47 0,142 0,004 | 0,0004

-Chon khi cu dién cip cho 10 kV:
Tinh diém N1 tai thanh cai tram PPTT dé khiém tra may cat,thanh gop.
Tinh tai diém N2 tai phia cao ap tram BAPX dé kiém tra (dao cach ly,cau
chi cao ap,cap cao ap).

_ U _ 10*1.05
3*Z, 3% Ry%+(Xp + Xy, )?

INl

_ 10.5
J3*./(0.29)% + (0.68 +0.37)?

=5.56(KA).
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Dong xung Kich : i, =1.8*J2*1, =1.8*2*5.56 =14.17(KA)
3.3.7.Lwa chon may cit ¢ tram PPTT:
Céac diéu kién dé lya chon may cat:

U, >U,., =10(kV)
|y 21, =424(A)

limesc =1, =5,56(kA)

Sameit =S, =+/3.10.5680 =98,38(kVA)

Lamg = 1y =14,45(KA)

7 It 3
dong én dinh nhiét :igmnh =1, . tq—d =5.68. \g =4,4(KA)
dmnh

Chon loai ti may cat 7,2/36kV do SIEMENS ché tao,cach dién bﬁng
FS6 khong can bao chi,loai 8DC11,hé thdng thanh gdp dit sin trong ti co
dong dinh muc 1,25 kA.

Bang 3.8.Théng s6 may cdt dat tai dau vao tram PPTT.

Loai Usn Idm | Tciat N3s | Icit N max
Ghi chi
MC (KV) | (A (KA) (KA)
8DC11 12 1250 25 63 Khong can bao chi

Viy 2 mdy cat dau vao va may cat LL chon loai trén
3.3.8.Chon may cit cho cac tram BAPX.
Cac may cat ndy c6 Ly, cat khac véi cic mdy trén :
Vi tram 2 may :lgme = 1,4 limpa
Vi tram 1 may :lgme = 1,25 lgmpa

-Tinh toan cho céac phan xudng ta c6 bang gia tri sau:
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Bang 3.9. Bang gid tri dong cdt dinh mitc cho cdc tram phdn xudng

Tram Bl B2 B3 B4 B5 B6 B7

Idme 129 129 129 80 40 80 54

—Chon loai may cat do Lién x6 ché tao

Bang 3.10. Bdang chon mdy cdt cdc tram phédn xwong

fram Loai MC Han o - d?fl?ilfirélt e

' k) | A | KA) | Tegpeny Pdme
Bl BM¢#-10 10 200 25 10 5.8/100
B2 BM¢#-10 10 200 25 10 5.8/100
B3 BM¢#-10 10 200 25 10 5.8/100
B4 BM¢#-10 10 200 25 10 5.8/100
B5 BMg-10 10 200 25 10 5.8/100
B6 BMg-10 10 200 25 10 5.8/100
B7 BM¢g-10 10 200 25 10 5.8/100

So d ghép ndi tram PPTT,tat ca cac ti hop bo déu ciia hing SIEMENS
ché tao,cach dién boi SF6,loai 8DC1 1,khong bao chi dao cach ly ¢6 3 vi tri:

hé mach,n61 mach,tiép dat.

46




NNV G I A I VI
ANANANA RN . UL L L L
A L

Hinh 3.5.S0 @6 nguyén 1y tram phan phéi trung tam (PPTT)

-Tinh dong Iy,:

N2

Utb

10*1.05

V3*Z, 3% (R, +R.)? + (X, + Xp +X o)

-Dong dién ngén mach tai tram B1

INZ

Utb

10*1.05

V3*Z,  3*./(0.34+0.062)? + (0.21+ 0.8+ 0.0054)’

Bang 3.11.Bdng két qua cdc diém N2 sau khi tinh todn twong tie

= 5.5(KA)

Piém tinh N I, (KA) i, (KA)
Thanh cai B 1 55 14,0
Thanh céi B 2 5,6 14,2
Thanh cai B 3 5,6 14,3
Thanh cai B 4 5,6 14,2
Thanh cai B 5 55 14,0
Thanh cai B 6 55 14,0
Thanhcai B 7 54 13,7

-Chon dao cach ly,cau chi va kiém tra cap cao ap cho tram B1.
Chon dao cach i :

Uamd = Ugmep = 10 kV

ldmda = Lep
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Vi tram 2 may nén:

lep =1,4.14m B

sdm 1800
g = - —3286(A
mB = 3udm  4/3.10 (A

Vay I, =460(A)
= lgm pcL 2460 (A)
|dm62ixk =14(kA)

tqd
t,,nh
Lay ty,nh=10s;t, =35=l4m>3,01(KA)

Tinh todn tuong tu cho cac tram con lai ta cé bang sau:

Dong 6n dinh nhiét Ly, > 1.

Bang 3.12. Bdng tong két cdc diém ngdn mach ciia cdc tram

Tén tram Uan(KV) lam(A) Ly (KA) lgn (KA)
B1 10 129 14.0 3.01
B2 10 129 14.2 3.06
B3 10 129 14.3 3.06
B4 10 81 14.2 3.06
B5 10 40 14.0 3.01
B6 10 81 14.0 3.01
B7 10 54 13.7 2.95

Tir bang két qua tinh toan trén ta ¢ bang chon dao cach ly dién cao ap dat
trong nha do Lién x6 san xuat sau:
Bang 3.13. Bang chon dao cach ly cho cac phdn xuong

Tram|  Kiéu Lé{f;)( n(A) | ()KA i (KA) Kho&(g;‘mg
Bl | PB-10/400 | 10 | 400 | 29 10 26
B2 | PB-10/400 | 10 | 400 | 29 10 26
B3 | PB-10/400 | 10 | 400 | 29 10 26
B4 | PB-10/400 | 10 | 400 | 29 10 26
B5 | PB-10/400 | 10 | 400 | 29 10 26
B6 | PB-10/400 | 10 | 400 | 29 10 26
B7 | PB-10/400 | 10 | 400 | 29 10 26
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3.3.9.Chon cau chi cao ap
D¢ lya chon cau chi cao 4p ta can ctr vao hai di€u kién sau:

Trong do

Udmcc 2 Udm Lb

Idccc2 ch
chmcc2 I N
leo = 1,25l4mpa 301 v6i tram 1 may
lo = 1,4Idnga  d6i vOi tram 2 may

-Tinh toén cho céac tram ta c6 bang so li€u sau

Tram Uim Lo(KV) lb(A) Iy, (KA)
Bl 10 129 5.5
B2 10 129 5.6
B3 10 129 5.6
B4 10 81 5.6
B5 10 40 5.5
B6 10 81 5.5
B7 10 54 5.4

-Can ctir vao bang s6 li¢u trén ta chon cau chi cao 4p cho cac tram nhu
sau.Cau chi do Lién x06 ché tao.

Bang 3.14. Bdng chon cdu chi cao dp cho céc tram

Tram | Loai | S6luong | Ug (KV) | lan(A) | le(A) I(ffi\;
Bl | nKH 2 10 200 | 150 12
B2 | mKH 2 10 200 | 150 12
B3 | mKH 2 10 200 | 150 12
B4 | MKH 2 10 200 | 100 12
B5 | mKH 2 10 200 | 40 12
B6 | MKH 2 10 200 | 100 12
B7 | mKH 2 10 200 | 75 12
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-Kiém tra cép cao ap da chon.

Ta kiém tra kha nang chiu nhiét cua cap:

Fep> ald, tc

|, :dong ngin mach Iy, da tinh

ah¢ so voi cap dong =6

t. :thoi gian cit ngin mach,chon t=0,8(S)

—Fep> 6.408.1,

Tinh cho cac tram ta co:

Bang 3.15. Bang tiét dién cdp cdc tram sau tinh toan

Tram

Bl

B2

B3

B4

B5

B6

B7

Tiét dién cép
Smin(mm?)

29

30

30

30

29

29

29

Vay céc tuyén cap da chon khong thoa min yéu cau chiu nhiét,phai nang cap

co tiét dién 16n hon.

Ta van chon cap déng 6-10kV,3 161 cach dién XLPE,dai thép vé PVC do hang

FURUKAWA ché tao.

Tiét dién cap sau khi chon lai:

Bang 3.16. Bdng tiét dién cdp sau khi tinh todn chon lai

Tram BL | B2 | B3 | B4| B5 | B6 | BY
Tiet dien cap 35 | 35 | 35 |35 | 35 | 35 | 35
(mm?)

Chon chdng sét van:

Chon chdng sét van do hang cooper (M¥) ché tao,co cac thong sb sau:

Usm =10(KV);loai giad do ngang AZLP 501 B10.
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Chon bién ap do luong 3 pha 5 try,c6 cudn tam giac dé ho kiéu hinh try,hé

thong 1 thanh goép,do hing SIEMENS ché tao,c6 cac thong sd sau:

Bang 3.17. Bdng chon bién g,

p do lwong do hang SIEMENS sdn xudt

Loai Udm Uehivamg | Ytdm Usdm Tai dm Trong
' (KV) xung(KV) (kV) V) (VA) lugng(kg)
4MS32 12 75 12//3 100/+/3 400 45

Pit 1 ti dau vao 10kV ¢6 dao cach ly 3 vi tri,cach di¢n béng SF6,khong bao
chi,loai 8DH10 cua SIEMENS :

Bang 3.18.Thong s6 ky thudt cia ti dau vao 8DHI10

LOai tu Udm’kv Idm’A Uchiudungxungkv IchiudungxungkA
8DH10 12 200 25 25
-Phia ha ap

Chon dung céac ap t6 mat:

Véi tram 1 may bién 4p,dat 1 ti ap t6 mat tong va 1 ti ap t6 mat nhanh.

Véi tram 2 may bién ap,dat 5 td: 2 ap t6 mat tong,1 tt 4p t6 mat phan doan va

2 ta &p t6 mat nhanh.

Dé chon loai 4ptdmat,ta sir dung cac di€u kién sau:

Udma>Udgmrp

lama > It

IC(‘ImAZ I N

*Tinh ngian mach tai diém N3:

MC
BATG

PPTT

Céap

BAPX

V

-
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-Cong thuc tinh dién trd,cam khang ctia MBA:

— APN U 2de
S deB

_ Uy % e

R, 10%(Q)

X, 10(Q)

dmB
-Ta c6 bang tinh cho cac MBA nhu sau:
Bang 3.19. Bang tinh todn ngdn mach tai diém N3

MBA | Sw(KVA) | AP (kW) | U, % | R,(ma) | X,(mQ)
B1 2.1600 24 5,5 1,5 55
B2 2.1600 24 5,5 1,5 55
B3 2.1600 24 5,5 1,5 55
B4 2.1000 15 5,5 2.4 8,8
B5 560 9,4 5,5 48 157
B6 2.1000 15 5,5 2.4 8,8
B7 750 11,9 55 3.4 11,7

*Tinh diém N3 dé chon aptomat

U
Taco: 1 = _—1t
N3 \/§.Z o
-Xét tram Bl :
- 1.052.0,4 sy
J3305.10°) +(55.10°)

-Tinh toan tuong tu cho cic tram khac ta c6 bang két qua sau:

Bang 3.20. Két qud tinh ngan mach tai diém N3

Tram Bl B2 B3 B4 BS B6

B7

| s (KA) 42 42 42 26 14 26

20
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*So dd ddu ndi cac tram B5,B7 dit 1 MBA.

{
:I.{_

S I
- 11

Tacaodp| MBA |TuAtong |TuA nhinh

Hinh 3.6. So d6 ddu néi tram déat 1 MBA.

B
;

|I|—\ y ’ Y - I = ——|

T CA | ™ BATi A tong]i A thinh{inem aoen Ti AchiatT A fong MBA |T3CA

Hinh 3.7. So' @6 ddu noi tram dat 2 MBA.
3.3.10.Chon ap td mat tong va ap té6 mat lién lac.

Dong 16n nhat qua ap t6 mat tong:

1,4.5;,
- Vi tram 2 may: | mex :\/§—U
=~ dm

Vé o :1,25.SBA

- Voitram | may: ' max —\/§.U -
MBA 1600 kVA : 1., =3233 (A)
MBA 1000 kVA : 1, =2020 (A)
MBA 750 kVA: 1, =1353 (A)
MBA 560 kVA: 1, =1010 (A)

53



3.3.11.Chon ap t6 mat nhanh
Véi tram 2 may cung cip cho 1 phan xudng,ta gia s tai phan bd déu
trén 2 may.
Stt
2./3Udm

2010
Tram B2 cip cho pha ng 2 : gma 2 =1451(A)
ram B2 cap cho phan xuong dmA 2.\/5.0’4

— dong dinh mtc qua aptomat | gma =

- Tram B3 cép cho phan xudng 3: | 4na 2 1088(A)
- Tram B4 cép cho phan xudng 4: a2 907(A)
- Tram B6 cip cho phan xudng rén : gy, = 996(A)

Vi tram bién ap cung cap cho 2 phan xudng,ta gia sit mdi nhanh A
tuong img cung cap cho PX do:
- Tram B1 cung cip cho PX1 va Bo phan hanh chinh va quan 1y :

| gmar = % =174(A)
> % _ 2536(A)

- Tram BS5 cung cip cho phan xudng sira chita co khi va gia cong g0 :

| gt > % =218(A)
| nn > % =510(A)
- Tram B7 cung cip cho tram bom va bd phan khi nén :
| yong 2 %02’4 =T24(A)
| gpn 2 %08,4 =257(A)

Tur cac két qua tinh toan trén ta lua chon cho cac tram BA nhu sau:(do
héng Merlin Gerin)
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Bang 3.21. Bang lwva chon aptomat cho cac tram

Tram BA Loai S61uong | Ugm (V) | lam (A) | IcatN (kA)
M40 3 690 4000 75
B1 CM 1600N 2 690 1600 50
M32 2 690 3200 75
- M40 3 690 4000 75
CM 1600N 4 690 1600 50
83 M 40 3 690 4000 75
CM 1250N 4 690 1250 50
84 CM 2500N 3 690 2500 50
CM 2500N 4 690 2500 50
CM 1250N 1 690 1250 50
B5 NS 600E 1 500 600 15
NS 600E 1 500 600 15
86 CM 2500N 3 690 2500 50
CM 2500N 4 690 2500 50
87 CM 1600N 1 690 1600 50
C 801N 2 690 800 25
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Hinh 3.8.So dé nguyén Iy mang cao dp ciia nha mdy
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CHUONG 4.

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

4.1.S0 PO NGUYEN LY HE THONG CCP PHAN XUONG
4.1.1.Panh gia cac phu tii cia phan xwéng sira chira co khi
Toéng cong sudt dinh muc P4y cta cac thiét bi dung dién trong phan

xuong stra chita co khi 1a 205,55 KW trong d6 c6 hau hét 1a cua céc thiét bi
dién 12 may cit got, mai dé gia cong kim loai vira va nho, yéu cau vé cung cip
dién khong cao 1am, dién ap yéu cau khong co gi dic biét ma chi 1a dién ap
0,38 kV. Nhu vay qua phan tich trén ta ddnh gid phu tai phan xudng sura chita
co khi 14 ho loai 3.Dé cung cap dién cho cac dong co may cong cu trong phan
xuong,dy dinh dit 1 ti phan phdi (TPP) nhan dién tir tram BA vé va cép dién
cho 5 ta dong luc dit rai rac bén trong cac phan xudng.Mdi ti dong luc cip
dién cho mot nhom phu tai.
4.1.2.Lwa chon so d0 cung cap dién cho phan xuéng sira chira co khi.
Gidi thiéu cac kiéu so d6:
C6 mot sb kiéu so dd chinh nhu sau:
> So do hinh tia.
>  So do dudng day chinh (phan nhanh)
> So d6 thanh dan.
>  So d6 hdn hop.

Véi phan xudng sira chita co khi ta chon kiéu so d6 hinh tia tirc 1a tir ti
phan phéi s€ cO cac duong cap dan dén cac hodc dan dén mot vai thiét bi co
cong sut rat 16n. T dén cac thiét bi co thé dugc cdp dién bang cac dudong
cap doc lap cho cac thiét bi co cong suat 16n va quan trong. Cac thiét bi nho
1é, phan tan co thé dugc cap chung tir ciing mot duong cap. Trudong hop co

cac nhom thiét bi cong suat kha 16m, phan bd tap trung cling co thé chon hé
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théng thanh dan cho cac nhém nay. Kiéu so d6 cung cdp dién nay co do tin
cdy cung cap dién cao, nhung chi phi dau tu 16n thuong duoc dung cho cac ho
c6 yéu cau cao vé lién tuc cung cép dién.
4.1.3.X4ac dinh vi tri td dong lwe va tii phan phoi
Nguyén tic chung:
> Vi tri td nén ¢ gin tAm cua phuy tai diéu nay s& giam duogc ton
that, ciing nhu giam chi phi vé day.
> Vi tri ti phai khong gy anh hudéng dén giao thong di lai trong
phan xudng.
> Vi tri t phai thuan tién cho viéc lap dat va van hanh.
» Vi tri tu phai & noi kho rao, chanh dugc bui, hoi a-xit va c¢6 kha
nang phong chay, no tot.
> Ngoai ra vi tri ti con can phu hop véi phuong thire 1ap dit cap.
Can cht ¥ rang trong thyc té d6i luc vi tri ti con phai tuan thal nhiing
diéu kién dic biét khac hodc chi mét trong nhiing diéu kién trén budc phai
dugce dam bao. Lic do vi tri ti phai dugc uu tién theo cac diéu kién riéng do.
4.2.CHON TU PONG LUC VA TU PHAN PHOL.
4.2.1.Nguyén tic chung
> Dam bio diéu kién 1am viéc dai han.

o U dmTU >U dmmang (4-1)

i ImeU 2 IIvmax (4-2)
> S6 16 vao va ra phai phu hop véi so do di ddy. Pong thoi dong dién

dinh murc cua céac 16 duong day ra phai thoda man bi€u thirc sau;

o | dmra > | Iv max (4-3)
> Thiét bi dong cit va bao vé clia ti phai phu hop véi so d6 di diy va yéu

cau cung cap dién cua phu tai.
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> Kiéu loai tu phai phu hop voi phuong thirc di day va lap dit cac duong

cap. Ngoai ra kiéu loai ti con phai dugc chon dé thoa man cac yéu cau

riéng khac vé diéu kién khi hau, dia hinh va méi truong xung quanh noi

lap dit.
lymax trong cac biéu thuc (4-2), (4-3) 1a dong dién lau dai cuc dai di trong
duong cap dau vao cic 16 d6 cua tu. Con lyq, hodc Iy, 14 dong dinh mirc
cta 10 vao 16n nhat va cac 1 ra cua ta. Nhu vay gitra ti dong luc va ti phan
phdi vé nguyén tic khong c6 gi khac biét. Su khac biét giita chung thudng 13
do y dd cua nguoi thiét ké nham dam bao cc yéu ciu cua viée bao vé clng
tinh linh hoat trong van hanh cua so dd cong voi tinh kinh té cua ting du an.
4.2.2. Chon tii phan phai va ti dong luec.

Thong thuong nguoi ta thuong chon ti phan phdi c¢6 so do nguyén 1y
nhu hinh 4.1. Gom dau vao c6 mot aptomat tong va dau ra 1a cac Aptomat
nhanh. Kiéu ti nay van hanh an toan, thao tac thuan tién xong gia thanh ciing
cao, dung trong trudong hop vi tri cua ti phan phdi cach xa tram bién ap phan
xuong. Hodc dé giam chi phi phia dau vao cua ti phan phdi chi c6 hé thong

cau dao va cau chi va phia dau ra cling tuong tu nhu vay.

Cép vao ti phan phdi

rk

FEFfrES

Hinh 4.1.So d6 tii phdn phéi

Thong thuong ti dong luc thudng duoc chon chi gdm cé cau dao va

cau chi nhu hinh 4.2a. Truong hop so d6 di day kiéu lién thong ngudi ta sé sir
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dung ti nhu so d6 hinh 4.2b. Tuy nhién tuy thudc vao tinh chit cong viéc, vao
yéu cau cung cip dién cua phu tai va kha nang kinh té cua timg xi nghiép
nghiép ma céac tu dong luc d6i khi con duoc chon giéng nhu ti phan phdi hinh
4.3 hoac giéng nhu cac tu dong luc caa hinh 4.4 nhung tat ca céc 10 ra duoc

trang bi aptomat hodc bd cau dao va cau chi.

[ﬁ I I
ERERE KRR
Hinh 4.2a Hinh 4.2b

*Dya vao tinh hinh cu thé thuc té ta chon:
4.2.2.1.Ta phan phoi (TPP)
Ta phan phdi cia phan xudng duoc lip dat 1 aptomat tong va 6

aptomat nhanh, chon loai tu c6 mdt mat thao tac do hang SAREL cua Phap
ché tao.SAREL chi ché tao vo chtr khong lap dit san cac thiét bi dong cit vao
trong ti. Trén khung ti di 1ap san cac 10 ga day dac dé co thé ga lap cac gia do
tuy theo thiét bi chon lép dat. Ta SAREL viing cing,da chirc néng,dé thao lép
v6i du cac loai tily theo nhu cau cta timg khach hang.

Bang 4.1.Chon kich c¢é tii phdn phoi

Cao(mm) Rong(mm) Sau(mm) S6 canh tu
1800 600 400 1
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>\A1>\A2>\A3 %Al%AF%AG

DLI DL2 DL3 DL4 DLy CS

Hinh 4.3. So d6 ta phan phdi

Chon 4p t6 mat tong :Chon theo dong 1am viéc 1au dai

I > I _ Stth
dmAT = "lvmax — \/‘
3U,,
Sttl
Imaz > U =51(A)

limaz = 20(A)
limas = 76(A)
limas = 50(A)
limas = 51(A)
limas = 15(A)
Vi khoang cach tir TBA t61 TPP gﬁn nén léy dong ngén mach ¢ thanh cai

tram bién 4p dé chon AT cho TPP.
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Bang4.2.Bdng chon ap té mat (Chon AT do hang FURUKAWA cua Nhdt

chét tao):
AT Loai lim(A) Uim(V) I, (KA)
Al EA102-G 60 380 14
A2 EA102-G 60 380 14
A3 EA102-G 75 380 14
Ad EA102-G 60 380 14
A5 EA102-G 60 380 14
A6 EA102-G 60 380 14

4.2.2.2.Chon tu dong luc.(TDL)

Chon tu dong luc dau vao c6 dat cau dao - cau chi va c¢6 8 dau ra, ti co

mot mit thao tac do SIEMENS ché tao.

CCl C(:8

Hinh 4.4. So d6 ta dong luc
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biéu kién chung cho tAt ca céc loai cau chi 1a: Typ > 4.
> Chon céu chi cho phu tai khong phai dong co :
lac Zlv.max
> Chon cau chi cho phu tai dong co :
+ Cau chi nhanh cép dién cho 1 dong co, chon theo 2 diéu kién:

+1 =1
dc dm.D

> mm  dm.D
dc (x

+1

+ CAu chi nhanh cép dién cho 2 hodc 3 dong co, chon theo 2 diéu kién:

+ Idc 2 Idm.Di

I mm. max + Z I dm.Di 'ksdi

+Cau chi tong (CCT) cép dién cho ca nhém ddng co, chon theo

3 diéu kién :

+1 >1

dc tt.nhom

I +( ~k I )
+] > —mm.max tt.nhom sd dm.D

dc o

+ Piéu kién chon loc Iy ctia cau chi phai 16n hon it nhat 2 cip so voi Iy
ctia cau chi nhanh 16n nhét.
Trong do :
+lynhom : dOng tinh toan cua nhom phu tai
+ lgc : dong chay cta cau chi
+ lgmp dong dinh mirc ctia dong co

+ Kim : hé s0 mé may .
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+ lnmmax : dong mé may 16n nhét
+ K : hé s st dung
+ o, : Hé s tinh toan, phu thudc dac diém cua mang.
> Ddi v6i dong co khong dong bo thi Kpm=5+7
> Cac may cong cu coi khoi dong khong tai 1y o=2,5 , may bién ap han
khoi dong c6 tai 1y a=1,6
4.2.2.3.Chon cu chi cho ti dong lwe 1(nhém 1)

-Cau chi 1 bao vé cho nhdm méay gom:
M4y mai phang 4 kW

May mai tron van nang 2,8kW
May khoan dimg 7 kW

n-1
Im m max+ Z Kti * Idmi
1

Ich
a

& =2.5; lmmax =Kmm-lamp =5.10,1 =50.5(A)

Iy > 50.52+514.2 _25.9(A)

Chon I =30(A)
-Cau chi 2 bao vé cho nhom may gom:
May bao ngang 5,8 kW
May phay van nang 4,5 kW
May khoan ding 4,5 kW
loc > 38,12(A)
Chon Ig. =40 (A)
-Cau chi 3 bao vé may tién ren 7kW
loc > 17,7(A)
loc > 35,4(A)
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Chon I3, = 40(A)
-Cau chi 4,5 bao vé may tién ren 4,5kW:
loc > 11,4(A)
loc > 22,8(A)
Chon Iy =25(A)
-Cau chi 6,7 bao vé may tién ren I1A62 7KW:
loc > 17,7(A)
loc > 35,4(A)
Chon I4 =40(A)
-Cau chi 8 bao vé may tién ren ID63A :
loc > 17,7(A)
loc > 35,4(A)
Chon I, =40(A)
Cac ti dong luc khac chon Iy theo diéu kién tuong tur, két qua ghi trong bang.
4.2.2.4.Chon cau dao
Udmep = Ugmep =400(V)
limep > 1o =14=54,4(A)
Chon loai cdu dao CD 400 A
4.2.2.5.Chon thanh gép
Vi khoang cach tir TBA dén TPP va TPL tuong ddi gan nén ta lay
dong ngan mach ¢ diém ngan mach 3 (sau TBA) dé chon cac thanh gop,
Ins=14(KA).
Chon thanh dan theo diéu kién phat néng 1au dai cho phép:
Ki.Ka.lgp 2 1ep
K1=0,95 véi thanh din nam ngang

K,:hé s6 hiéu chinh theo t° méi truong
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Gia st t° méi truong =t° ché tao=K,=1
o> IL
*~ 0,95

0 lgp:dong cudng birc ¢ thanh gop TPP

o St 151
T J/3Udm 3.04

lp:dong cudng buc ¢ thanh gop tia DLI
lep=1=54,4(A)

= 218(A)

lep: dong cudng burc & thanh gop ti DL2
lp=14=21,27(A)
lep: dong cudng buc & thanh gop ta DL3
l=1:=80,57(A)
lep: dong cudng buc & thanh gop ti DL4
lp=14=53,22(A)
lep: dong cudng buc & thanh gop tu DL 5
lb=14=53,96(A)
Chon thanh céi 1 thanh dong mdi pha ghép 1 thanh
Chon kich thugc: 25,3(mm?);tiét dién mdi pha 1a 75(mm?)
4.2.2.6.Chgn cap
- Chon cap tir TBA vé TPP.
+Chon theo ¢!
K1. Ko lgp> Iy

1,25.1dmA

Vi bao vé bang A= K;.Ky.lg> T

(14 str cap san xuat tai Viét Nam — K; =1

Cap di timg tuyén riéng,co K, =1
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Iy :% =218(A) :lyma =600(A)

lop> 1,25.600

=500(A)

-Chon cap déng ha ap 3 161 trung tinh,cach dién PVC do LENS ché tao:
(3.240 +95) ; I, =501(A)
Vi khoang cach ngin nén khong can kiém tra vé diéu kién
t6n that dién ap.

- Chon cap tur TPP t6i cac TPL.
+Chon theo I¢:
+ Cin ctr theo 2 diéu kién:
K1. Ko lgp> Iy

KiK. lgp> M( vi bao vé bang AT)

-Chon cap tur TPP t61 TPL1:
Gia thiét nhiét d ché tao bang v6i nhiét d6 moi truong,nén c6 K,=1.
Vi duong day don,nén K,=1.
lep 1, 21’5560
-Chon cap dong 4 18i,cach dién PVC do LENS ché tao,loai 4G6 co:
lp = 66(A)
Céc tuyén khac chon tuong tu,két qua ghi bang sau:
Bang 4.3. Két qud chon cdp tir TPP t6i cac TPL

= 50(A)

Tuyén cap | «(A) Fcap(mm?) lep(A)
PP-DLI 54,4 4G6 66
PP-DL2 21,27 4G6 66
PP-DL3 80,57 4G10 87
PP-DL4 53,22 4G6 66
PP-DL5 53,96 4G6 66
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(Ky =1 ;chon khoang cach cac sgi cap chon cung mot ranh d =100 mm , )
soi cap n =3 =K, =0,85)

-Chon day tu tu dong luc t61 dong co:(Cac thiét bi dugc bao vé bﬁng cau chi)
* Piéu kién chon :

+ >
hc c¢p dm
Id

+ ~——<a
he ™ cp

Trong do:
+Mang dong lyc bao vé bang cau chi a=3
+Dong day chay Iy ctia cau chi bao vé da duoc chon & trén.
+Tu co6 8 10 ra ,ta c6 K,=0,95
Tat ca cac day dan trong phan xuong chon loai ddy boc do LENS san
xuat ,dit trong dng sat kich thudc 3/4”’.

-Chon day dan cho nhom phy ti 1:
0,95.|Cp 2 I’[t

Idc
0,95.1, = 5

-Day cap tir TDL1 dén nhoém dong co ky hiéu trén mit bang 13:10, 9,5
I, > 25(A)
I, > 10,1(A)
Chon day 2,5mm?co Icp =25(A)
-Day cap te TBL1 dén nhom dong co ky hiéu trén mit bang 14 : 6,7 , 8
cIO > 39(A)
lp > 14(A)
Chon day 6 mm?*cd Icp =40(A)
-Day cap tr TBLI dén nhom dong co ky hiéu trén mit bang 1a 2
cIO > 18(A)
lp > 14(A)
Chon day 2,5 mm~?co Icp =25(A)
-Day cap tu TDL1 dén nhom dong co ky hiéu trén mit bang 14 3
cp = 12(A)
lop 2 8(A)
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Chonday 1 mm?co Ig, =14(A)
-Day cép tir TDL1 dén nhoém dong co ky hiéu trén mat bang 1a 1, 4
Il > 18(A)
I, >14(A)
Chonday 2,5 mm?co Ig, =25(A)
Céac nhom khac chon twong tu,két qua tinh toan dugc ghi dudi bang sau :

Bang 4.4. Bding két qua chon loai ddy dan tir TPL tGi cdc thiét bi

Phu tai K}/ Day dan Cau chi
. hiéu
Te,n trén T"(t Puc
ROy s | M | gien | k| ME |
W) do 1eu (mmZ) 6ng 1eu (A)
1 2 | 3 | 4| 5 6 7 8 9 10
Nhom 1
May
tiénren | 2.7 2'%7’ 1 H(F:’T 25 | 25 | 3/4” | H-2 | 100/40
IAG2
May
tienren| 7 | 177 | 2 | TPT | 25 | 25 | 347 | 1iH-2 | 100/40
C
1616
May
fién ren |2.4.5 2'}11’ 3 H(F:’T 14 1 | 3/4” | H-2 | 100/25
IE6IM
May
tienren| 7 | 177 | 4 H(F;T 25 | 25 | 347 | TIH-2 | 100/40
ID63A
May
khoan | g | 21 | 5 [ TPT | 25 | 25 | 347 | IH-2 | 100/30
ding C
2A150
May
khoan | /o | 114 | g | TIPT | 4o 6 | 3/4” | [TH-2 | 100/40
ding C
2A150
May
phay | yc | 174 | 7 | TIPT | 4o 6 | 3/4” |TIH-2 | 100/40
van C
nang
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6N81

May
bao
ngang
7A35

5,8

14,5

[PT

40

3/4”

ITH-2

100/40

May
mai
tron
van
nang

2,8

7,1

I1PT

25

2,5

3/4”

ITH-2

100/30

May
mai
phang

10,1

10

[PT

25

2,5

3/4”

ITH-2

100/30

Nhom 2

May
khoan
dimg
2A150

4,5

11,4

[1IPTC

14

3/4”

TTH-

100/25

May
cat
872A

45

11,4

11

[IPTC

14

3/4”

[TH-

100/25

May
mai hai
phia

2.2,8

2.7,1

12

[TPTC

14

3/4”

TTH-

100/15

May
khoan
ban

2.0,65

2.1,56

13

[IPTC

14

3/4”

[TH-

100/4

Nhom 3

May
tién ren
1K625

4.10

4.25,3

[IPTC

60

12

3/4”

ITH-

100/80

May
tién ren
1K620

4.7

4.17,7

[TPTC

40

3/4”

[TH-

100/50

May
doa
ngang
2614

4,5

11,4

[1IPTC

25

2.5

3/4”

ITH-

100/30
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May
mal | 4ol 994 | 17 ImPpTc| 25 | 25 | 347 | TH | 100730
tron 2
36151
May
mai ,, | TIH-
ohing | 28 | 71 | 20 MPTC| 25 | 25 | 3/ ;| 100/30
371M
May | 51271 24 ImpTC | 14 1| 34 | T8 100120
mail sacC 2
May TTH
gitia 1 | 253 | 27 [IPTC | 14 1 3/4” 5 “ | 100/20
May TH
caitgot | 45 | 11,4 | 28 |[[IPTC| 14 1 3/4” 2' 100/25
3A625
Nhom 4
May
dogg‘-’a 7 1177 | 3 |lmprc| 25 | 25 | 347 H;' 100/40
2450
May TTH-
phay |562| 142 | 7 [NPTC| 25 | 25 | 34" | ' | 10040
6NPKP
May
phay |, 450114 8 [mpTe| 25 | 25 | 34 | B | 10030
ding 2
6N12
May IH-
phay | 1,7 | 43 | 9 [mPTC| 14 1 3/4” 100/40
2
642
May TH
phay | 3 | 76 | 11 IPTC| 25 | 25 | 34" || 10020
64616
May TTH-
xoc 3452114 | 14 |IPTC| 25 | 25 | 347 | 7 | 100/30
7M430
May | 45| 11,4 | 16 [mpTC| 14 1 3/4” | TIH- | 100/25
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khoan 2

2A125

May

mai ,, | TTH-

M l2g | 71|18 mPTC| 14 | 1| 34 | 100120

312M

May

mai » | TIH-

hing | 10| 253 | 19 |PTC| 30 | 4 | 34 | 100550

373

May ép , | TTH-

Sy Plas| 114 |21 mpTc| 14 | 1 | 34 | 100025

Nhém 5

May

ohay | 2.7 2'%7’ 5 [mPTC| 25 | 25 | 3/4” H;' 100/40

6H825

May IH-

phay | 45 | 114 | 6 mpTC| 25 | 25 | 34° | '] 100025

6H84G

May

bao | 2.7 2'%7’ 12 [mpTc | 25 | 25 | 347 H;' 100/40

7M36

May

bao ,, | TIH-

givomg | 10 | 253 | 13 MPTC| 30 | 4 | 3/4 | 100/60

MC38

May

khoan | 7 | 177 | 15 [mPTC| 25 | 25 | 3/4” H;' 100/40

2A55

May IH-

ohay | 0,6 | 152 | 10 [mPTC| 25 | 25 | 3/4” 100/25
2

6461

May IH-

doa [065| 165 | 22 MPTC| 25 | 25 | 34 | UV | 100/25

NC12A
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4.3. THIET KE HE THONG NOI PAT CHO TBA PHAN XUONG

4.3.1. Hé s6 ndi dit ciia tram bién ap phin xuéng
Noi dat lam viée phia trung tinh ha 4p may bién 4p nham muc dich st

dung dién ap day (Uy) va st dung dién ap pha (Uy).

Noi dat an toan : Do 1a hé thong ndi dat bao gdm céc coc va diy dan
tiép dat, dam bao dién ap bude (U,) va dién ap tiép xuc (Uy) nho, khong giy
nguy hiém cho nguoi khi tiép xtc véi thiét bi dién.

Theo quy pham trang bi di¢n, dién trd cia hé théng ndi dat thi Ry [ 40 (déi
v6i may bién ap > 1000 kVA) mang ha ap c6 day trung tinh may bién 4p an
toan cho nguo1 van hanh va st dung.

No6i dat chong sét: Dé bao vé cac thiét bi trong tram tranh song qua dién ap
truyén tir duong ddy vao. Phai dat bo chong sét van 22 kV & dau duong cap
22 kV (dau ndi vao duong day 22kV), tai cot chdng sét van phai ndi dat.
4.3.2.Tinh toan h¢ thong noi dat

May bién ap B3 c6 2 cap dién ap U = 22/0,4 kV. O cép ha ap c6 dong
16n vi vay dién tro ndi dat cua tram yéu cau khong vuot qua 4 Q
Theo sb liéu dia chat ta c6 thé 1éy dién tro xuét cua dat tai khu vuc xay dung
tram bién ap phan xuéng B3 14 :

p=0,4.10"° Q.cm

Xac dinh dién trd ndi dat cua 1 coc.

R, =@.p.r<ma{lgz—l+§log ‘””J(Q)

’ | d 4t -1
Trong do6 :
p- dién trd xuat cua dat Q/cm
Kmax=1,5 hé sb mua coc
d- duong kinh ngoai cta coc, m

I- chiéu dai cua coc, m
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t- 40 chon siu cta coc, tinh tir mat dat téi diém gilta cua coc (cm)
Dbi véi thép goc co bé rong cua canh 13 b, duong kinh ngoai dang tri dugc
tinh :d =0,95.b
Ta dung thép goc L60.60.6 dai 2,5m dé lam coc thang dimg cia thiét bi ndi
d4t, dat cach nhau 2,5m va chén sau 0,7m.

095 if,s:n
_ -

Coc Thanh ngang

2.5m

L

|-|

2.5m

Vi tham s coc nhu trén, cong thic trén c6 thé tinh gan dung nhu sau:
Ric =0,00298 . pmax = 0,00298 . Kinax . p (€2)
Ry =0,00298 .1,5.0,4.10*= 17,88 (Q)

Xac dinh so b sb coc.

n= Rlc
K..-R

sde* ' Mye

Trong do:
Ksac - hé s6 st dung coc, tra bang PL 6.6 TL[1] 14y so b K = 0,58
(véity séa/l=1)
Ryc- dién trd ndi dat yéu cau, Ry, = 4 Q

Tacoh:

17,88

= =7,71(coc
0,58.4 (coc)

Ta lay tron so n =28 coc
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Xéc dinh dién tré thanh ndi ndm ngang

0,366 21°
=—. dg— (2

Trong do :
Pmaxt - 12 dién tro suat cua dat ¢ do sdu chon thanh niam ngang
Q/cm (lay do
sau = 0,8m) 1dy kmae = 3.
Pmaxt = Pa - 3=0,4.10%.3=1,2.10" (Q/cm)
|- chiéu dai (chu vi) mach vong tao nén béi cac thanh ndi ,cm.
Tram bién 4p thiét ké co kich thudc 12 :
Chicu dai:a=11,1 m
Chiéu rong: b=3,1m
Khi thiét ké ndi dit cho tram ta chon hé théng ndi dit cach tuong la 0,45 m vé
cac phia khi do6 ta co:
Mach vong nbi dat chon xung quanh tram thiét ké c6 chu vi: 2.(12+4)=32 m
=1 =3200 cm
b- bé rong thanh ndi b =4 cm
t- chiéu chon sau thanh ndi t = 80 cm

4 2
Taco: R 203661210 2.3200 _ o
3200 4.80

Dién tré cta thanh ndi thyuc té con can phai xét dén hé sb st dung thanh Ky
theo s6 coc chon théng ding, tra bang PL 6.6 TL1 ta tim dugc Ksy; = 0,36
voin =8:

Vay dién tr¢ thuc té cua thanh la:

R =58 18330
K, 0,36

Ry=

Ta tinh duoc dién tré ndi dat can thiét cua toan bd so coc la:

75



r=RuRy _ 41833 _50)
R, -R,, 1833-4

S6 coc can phai dong la:

" K:.lCRC ) o,;’.iiz =002
Léy tron n = 6 coc tra bang PL 6.6 TL1 ta tim dugc hé sb sur dung coc va
thanh ngang la: Kg. = 0,62; Kggt = 0,4

T cong thic xac dinh dién tro khuéch tan cua thiét bi ndi dat gém hé théng
coc va thanh n6i nam ngang.

_ R..R, _ 5,12.6,6
" R.K +n.R. K, 5,112.0,4+6.6,6.0,62

=3,93 Q<4 Q

Pién trd ctia hé thong ndi dat thoa man yéu cau ki thuat.
Tom lai hé théng hé théng ndi dat cho tram duoc thiét ké nhu sau:

Dung 6 thanh thép goc L60 x 60 x 6 dai 2,5m chon thanh mach vong 32m.
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CHUONG 5.

TINH TOAN BU CONG SUAT PHAN KHANG DE
NANG CAO HE SO CONG SUAT COS¢ CHO TOAN
NHA MAY

5.1. Y NGHIA CUA VIEC NANG CAO HE SO COS¢

Céc nha may cong nghi¢p khi van hanh ti€u thu tr mang dién ca cong
suit tic dung P va cong sudt phan khang Q.Trong d6 lugng cong suit phan
khang Q chiém nhiéu hon.Cac ngudn tiéu thu cong suat phan khang bao gém:

> Cac dong co khong dong bo,tiéu thu khoang 60 + 70 % tong cong sut
phan khang cia mang dién nha may.

> May bién ap tiéu thy khoang 20 + 25 %

> Puong day va cac thiét bj khac 10 %

Tuy thudc vao loai thiét bi dién ma nha mdy tiéu thu cong suat phan
khang nhiéu hay it.Truyén tai cong suat phan khang s& gy ra ton that dién
ap,ton that dién ning va lam giam kha ning truyén tai cia cac phan tir cla
manh dién.Do do, dé c6 lgi vé kinh té, k¥ thuat trong ludi dién can nang cao
hé s6 cong sudt ti nhién hoic dwa ngudn b cong suat phan khang t6i noi tiéu
thu dé ting hé s6 cosg,lam giam lugng cong suat phan khang sinh ra trong
luoi dién.

Céc bién phap nang cao hé sb cos:
> Thay thé dong co thudng xuyén non tai bang dong co ¢ cong suit nho
hon
> Giam dién ap dit vao dong co thudng xuyén non tai bang cach d6i ndi
A—Y
> Han ché dong co khong dong bo chay khong tai
> Thay dong co khong dong bd bang dong bo
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> Nang cao chit lugng sira chita dong co
Néu tién hanh cac bién phap trén ma hé sb cose ctua nha may khong dat yéu
cau thi phdi dung bién phép dit thiét bi bu cong suét phan khang.
Céc thiét bi bu:

> May bu dong bo

» May tinh di¢n
5.2.XAC PINH DUNG LUQNG BU NHA MAY
5.2.1.Tinh hé sé COS@, ciia toan nha may.
Theo tinh toan ban dau ,ta c6 cong suat ctia nha may:

cosp = 0,65
Hé s6 cose tdi thiéu do nha nuéc quy dinh tir (0.85+0.95), nhu vay ta phai

bu séng suat phan khang cho nha may dé nang cao hé sé cosg.
5.2.2.Tinh dung lwong b tong toan nha may.

sz = Pon (9o, —tge,)

Trong do:
tg 4, :twong tmg voi hé s6 cose; trude khi bu
tg ¢, :twong tmg voi hé s6 cos ¢, sau khi bl
ta bu dén cos, =0.9
cosg; =0.65= tgp, =1.17

cosg, =0.9 = tge, =0.484

—=Qps =4764.(1,17-0,484) =3268(kVAr)
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5.3. CHON VI TRi PAT VA THIET BI BU.

5.3.1.Chon thiét bi bu.

Sau.

Dé bu cong suit phan khang cho xi nghiép c6 thé dung céc thiét bi bu

-May bu dong bo :

C6 kha nang diéu chinh tron.

>

Tu dong voi gia tri cong suit phan khang phat ra (c6 thé tiéu thu cong
suat phan khang).

Cong suat phan khang khong phu thudc dién ap dit vao, chu yéu phu
thudc vao dong kich tir

> Gia thanh cao.

> Lép rap, van hanh phuc tap.

> Gay tiéng 6n 1on.

Tiéu thu mot lugng cong suat tac dung 16n .

-Tu dién :

>

vV VYV V V V

>

T6n that cong suét tac dung it

La“ip dat, van hanh don gian, it bi su cd

Cong suat phan khang phat ra phu thudc vao dién ap dit vao tu.

C6 thé sir dung noi khé rao bat ky dé dit bo tu.

Gi4 thanh ré.

Cong suat phan khang phat ra theo bac va khong thé thay d6i duoc.

Thoi gian phuc vu, do bén kém.

Theo phan tich & trén thi thiét bi tu bu thudng duoc dung dé lip dit dé nang

cao h¢ s cong suat cho cac xi nghiép.
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5.3.2. Vi tri dat thiét bi bu .

V& nguyén tic dé c6 loi nhat vé mat giam ton that dién ap, ton that dién
ning cho ddi twong dung dién 1a dit phan tan cac bo tu bu cho ting dong co
dién, tuy nhién néu dat phan tan qua s€ khong co loi vé von dau tu, lép dat va
quan 1y van hanh. Vi vay viéc dat thiét bi bu tap trung hay phan tan 1a tuy
thudc vao ciu tric hé théng cép dién cua ddi tuong
5.3.3. Tinh toan phan phdi dung lwong b

0,4KV

35KV 1OIKV : Cio ‘ I P+JO,
BATT Qo BAPX; Qui

Hinh 5.1. So d6 nguyén Iy ddt thiét bi b
Rci RBi
10KV 0,4KV
| R (Qi - Qui)

| Qps |

Hinh 5.2.S0 d6 thay thé .
5.3.4.Tinh dung lwgng bu cho tirng mach.

Céng thirc: phan phdi dung luong bu cho mot nhanh ciia mang hinh tia.

R
W (KVAR)
R

1

Qb,i =Qi _(QXN _sz)'

Trong do:
Qi :cong suat phan khang tiéu thu ctia nhanh i . (KVAR)
Qxn : cong suat phan khang toan xi nghiép (KVAR)
Quy : cong sudt phan khang bu tong (KVAR)

- Dién tré tuong duong cia toan mang :
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Trong do :
Ri = (Rc; *+ Rg;): Pién tré twong duong cua nhanh thiri. (Q)

Rci : dién trd cap cua nhanh thiri. (Q).

AP .U?

_ N . A 2 9 r . /( 4 A 2
R = S (Q) : dién trd cua may bién ap phan xudng.
dm

5.3.5. Tinh toan dién tré twong dwong ctia nhanh PPTT-B1(L9 kép)

Re, = rOT' _ 62(MQY)

RBl =15 (mQ)
—R; =Rc1+ R =62+ 15 =635 (mQ)
Dién trd cla cac nhanh khéc tinh twong tw.Két qua ghi trong bang sau:

Bang 5.1. Bang tinh toan dién tro cua cac nhanh tram

Ri =Rci+ Rg;j

Tén nhanh Rci (MQ) Rgi (MQ)

(mQ)
PPTT-B1 62 1.5 63.5
PPTT-B2 39 1.5 40.5
PPTT-B3 33 1.5 34.5
PPTT-B4 51 2.4 53.5
PPTT-B5 70 4.8 748
PPTT-B6 73 2.4 75.4
PPTT-B7 132 3.4 135.4
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1
= =38.2(mQ
Re 1 1 1 1 1 1 1 (M)
e e e e
R R, RR R, R R R
So d6 thay thé mang cao 4p nha may dung dé tinh toan cong suét bu tai thanh
cai ha ap cac tram bién 4p phan xudng.

PPTT

Rl R2 R3 R4 R5 RG R7

v v v v v v v

Qi—Qm  Q2-Qn2 Q3-Qpz Q4—Qu Qs—Qws Qs—Qns  Q7-Qv7

- Tinh c6ng suat bu Qy; cho nhanh BATT-B1
Qu = 1471 — (5586 — 3268).% = 1171 (KVAF)
- Tinh toan twong tu cong suit bu cho cac nhanh,két qua ghi dudi bang

Bang 5.2. Bang chon tu bu cac nhanh tram

Tén nhanh Qi (KVATr) Qxn (KVAI) Qus (KVA) Quvi (kVAT)
PPTT-B1 1471 5586 3268 1171
PPTT-B2 1600 5586 3268 1130
PPTT-B3 1200 5586 3268 649
PPTT-B4 1000 5586 3268 644
PPTT-B5 328 5586 3268 74
PPTT-B6 979 5586 3268 727
PPTT-B7 405 5586 3268 265
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5.3.6.Chon Kiéu loai va dung lwong tu.

Can cr vao két qua trén chon dung cac bo tu 3 pha do Lién xd ché tao,bd
tu duoc bao vé bang aptomat,trong ti cd dit cac bong dén dién trd phong
dién.

Chon loai ti KC2-1.05-75-2Y3 cong suat mdi bo 1a 75 kVAR dau song

song.
Bang 5.3.Bang chon tu bu dat tai thanh cai tram BAPX
Vi tri dat Loai S6 pha Qy (KVAr) | S6 lugng
Bl KC2-1.05-75-2Y3 3 1171 16
B2 KC2-1.05-75-2Y3 3 1130 16
B3 KC2-1.05-75-2Y3 3 649 9
B4 KC2-1.05-75-2Y3 3 644 9
B5 KC2-1.05-75-2Y3 3 74 1
B6 KC2-1.05-75-2Y3 3 727 10
B7 KC2-1.05-75-2Y3 3 256 4
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CHUONG 6.

THIET KE CHIEU SANG CHO MANG PHAN XUONG SUA
CHUA CO KHI

6.1. XAC PINH SO LUQNG,CONG SUAT BONG DEN
Vi la xudng san xuét co khi nén dy dinh st dung den soi ddt,chon do roi
E=30 Ix.Céan ctr vao cac thong $6,tran nha cao h=4,5m,mit cong tac
h,=0,8m,dd cao treo dén céch tran h;=0,7m.
Vay H = 4,5-0,8-0,7=3m.
Tra bang véi dén soi d6t,bong van nang c6 L/H=1,8.
— X4ac dinh duogc khoang cach gitra cac dén:
L=1,8.H=5,4(m).
Can ctr vao bé rong phan xudng a=15m,chon L=5m — Pén duoc chia 1am 3
day,cach nhau 5m,céch tuong 2,5 m.
Chiéu dai ciia xudng b= 40m — Mdi ddy 8 bong,tong cong 24 bong.
Xéc dinh chi s6 phong:

_ ab _ 1540 _
H.(a+b) 3.(15+40)

¢
Léy hé sd phan xa cua tuong la 50%,cua tran 30%,tim duoc hé s st dung
Ksd=0,48.Lay hé s6 du trit K = 1,3;hé s6 tinh toan Z = 1,1.X4c dinh duogc
quang thong mdi bong dén 1a:

E= K.ES.Z 13.30.15.40.11

- =2234(lumen)
N.Ksd 24.0,48

Chon bong 200W,c6 F=2528 (lumen)
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6.2.THIET KE MANG DPIEN CHIEU SANG

batriéng 1 ta chiéu sang,dat canh cura ra Véo,léy dién tu tu phan phéi
ctia xuong. Tt gom 1 aptomat tong 3 pha va 8 aptomat nhanh 1 pha,mdi
aptomat nhanh cip cho 3 bong dén.So d6 nguyén 1y va so d6 cap dién trén

mit bang nhu hinh vé.

/L=0M \

s

Hinh 6.1.So @6 mang chiéu sang phdn xwong sira chita co khi
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6.2.1.Chon aptomat tong
Theo phén trén di chon aptomat tong ATT do hing FURUKAWA ché
tao,co Idm = 60(A), Udm=380(V), In=14(KA).
6.2.2.Chgn cac aptomat nhanh
Céc aptomat nhanh chon giéng nhau,mdi aptomat nhanh cip dién cho 3

~3.200
~ 220

bong,dong qua aptomat 1 pha | = 2,7(A)

Chon 8 aptomat 1 pha,Jdm=10(A),do Pai Loan ché tao 10.QCE _10.

6.2.3. Chon cap tir TPP t6i tii chiéu sang (TCS)

P 5,94

f— CS

= - —9(A
“ J3udm /3.0,38 (A)

Chon theo Icp,dua theo 2 diéu kién sau:
K1.K2.Icp> Itt=1cs=9(A)
=K1.K2.lcp>9
Gia st nhiét do ché tao bang nhiét do moi truong — K1=1
Do str dung 16 don nén c6 K2=1
—Icp=9(A).Chon cap ddng 4 15i,cach dién PVC,do LENS ché tao,loai
4G1.5 cé Icp=23(A).
6.2.4.Chon day din tir aptomat nhanh dén cum 3 dén:
Chon day déng boc tiét dién 2,5mm

=M(2..2,5) €6 lgy = 27 A
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Hinh 6.2. So' d6 nguyén Iy mang chiéu sang phdn xwéng sira chita co khi
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KET LUAN

Sau thoi gian 3 thang lam dd an v6i sy huéng dan tan tinh cta thay
gido Thac sy Nguyén Poan Phong . Em d3 hoan thanh dé tai dugc giao” Thiét
ké hé thong cung cip dién cho nha may co khi Duyén Hai”. Thong qua dé
tai thiét ké hé thong cung cap dién da thuc sy giup em hiéu biét rd rang hon
vé nhitng gi em dd dugc hoc trong sudt thoi gian qua.

Dbi v6i em, ban dd an thuc sy phu hop véi nhitng kién thirc em d tich
lity duoc khi hoc vé thiét ké hé théng cung cap mang dién. Do trinh do kién
thuc cling nhu kinh nghiém thuc té con han ché, cong vdi viee thiéu thon
trong thu thap tai liéu tham khao va thoi gian nghién ctru, tim hiéu dé tai con
han ché nén du da cd rat cd gang nhung chic rang ban dd 4n con nhiéu thiéu
sot. Em mong cac thiy cd cham trudc va nhan duoc sy chi bao tan tinh cia
cac thay c6 dé c6 thé hiéu hon va tiép can gan hon véi thuc té.

Em xin chan thanh cam on thay gido Thac s§ Nguyén Poan Phong di
truc tiép huéng din va giup d& tan tinh em hoan thanh ban dd an nay. D6
chinh 1 nhimng kién thirc co ban gitp em thuc hién tot nhiém vu tot nghiép va
1a nén tang cho cong viéc sau nay ctia em.

Em xin chan thanh cam on !

Hai Phong, ngay .... thang ..... nam 2012

Sinh vién thuc hién:

Lé Van Tuynh
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