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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10
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NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




Chuong 4:
MOT SO MACH PIEN CONG NGHIEP

4.1. Mach khéi dong dong co dién ba pha bang khéi dong tir don
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4.3. Mach mé may dong co xoay chiéu ba pha tai 2 vi tri
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4.7. Mach dién ty dong gi¢i han hanh trinh
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4.8. Him dong ning ding ngudn mot chiéu
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4.10. Mach diéu khién dong co roto 1ong séc qua hai cap toc dd kiéu A/YY
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4.11. Mach dién tw dong chuyén nguon dién cho dong co khi ngudn chinh bi sw

s0 mat dién
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4.14. Mach ty dong dong dién cho dong co du phong khi dong co chay chinh bi
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1. So dd chinh lwu ciu 3 fa diéu khién :

a, sodo:

e
L
L
x x X
Hinh 1.a
b, hoat dng ciia so dd: (khi khong xét dén
trung dan)

cau gdm 6 thyristor chia thanh 2 nhém
nhom Cat@t chung :T;, T3, Ts;

nhém Andt chung : T;, Ty, Te; ) .

dién ap céac pha thir cap may bién ap lan luot
1a: U= ~/2U, sin @ ;

Ub= v2U, sin(0 — 2%) :

U= V2U, sin(@-4%)
2 3

Géc md a duge tinh tir diém chuyén mach
tu nhién( giao diém cua cac nira hinh sin).
Gia thiét Ts , T dang dan cho dong chay qua
VE=Vc; V= Vy;

*Khi =60 ,= %Jra cho xung diéu khién

m¢& T .thyristor nay dugec mé vi V>0 su mé
cua T; lam cho Ts bi khoa lai mot cach tu
nhién vi V> V. . Lic nay T¢ va T; cho dong
chay qua, va dién ap trén tai la:
Ud:Uab:Va‘Vb;

1 Khi 6= 6’223%+a cho xung didu

khién m& T, khi T, m& né 1am cho T bi
khoa lai twong tu trén .
'] Qua trinh ctr ti€p tuc nhu vady, moi van

N 1
dugc dua xung vao mo sau 3 T;

] Ta c6 biéu thirc tinh toan sau:

I~ L

Hinhl.b
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dién ap trung binh trén tai :

Sz

?‘Fa
Ud=i I ﬁUzsianHZMcosa
21 V4
6

dién ap nguoc 16n nhat dat 1én van:

Unmax: \/gU 2

dong dién chay quacacvanla  :Ip=14/3;

c. do thi dong ap:(Hinh 1.b)

0 nhéan xét:

so d6 chinh luu cau 3fa diéu khién c6 uu diém 1a c6 thé dé dang diéu khién cac thyristor
dong mo thong qua géc mé «, va cong suat cia so do 1a kha 16n . Nhung bén canh d6 nd
c6 nhirng han ché nhét dinh nhu : chit luong dién ap ra X4u phu thudc vao goc mé a va
hién twong tring dan. So d6 nay chi nén dung véi yéu cau cong suét 16n ma khong quan
tam dén chat lugng apra ! .

2. so d6 chinh lwu ciu 3 fa khong diéu khién :

a, so' do(Hinh 2.a):

=01 &03 ivs |

Ly

Fyry) L B Hinh 2.a
I
el L,

A1y A *DZ

b,  Hoat dfng cia so do: ) Uy
- gia sur dién ap thir cap cua may bién ap
tan lugtla: , NAVAVAUVAVUVAN
U= NG U,sin® ;
Up=+/2 Uasin(® -21/3) ; S0 N I O N N O
Uis=~/2 Ussin(0 +21/3) ;

¢ day chung ta x¢&t tai la tro—cam (RL); ~—
Ta x¢ c6 hoat dong cua so dd nhu sau:
Xét tai thoi diém tng v6i 0=0, ,ta thay
dlén ia A
thé tai cac diém A,B,C nhu sau : Va

>Vg >V

+ Dong dién tai di tir diém A dén diém
C . Didt D; mé cho dong chay qua , va
do dOVr= V> Vs>V ; caciD;vaDs )
bi khoa vi dién thé catdt cta chung (1a 4
V) 16n hon dién thé andt ctia ching i
la( Vg ,Ve). L

v

+ Diot D, mé cho dong chay qua , va do
d6 Vo= V¢ <Vg <V, ; cac diot D4 va

v

Hinh 2.b
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Ds bi khoa vi dién thé andt ciia chiing (1a
. A \ | R
V). Cac van lan lugt m¢ sau N T tlrc
2m/3. qua trinh ctr tiép tuc nhu vy ,
Tir d0 thi ta c6 thé tinh dién ap va dong

diénra ctia so do :
ap trung binh cua tai la:

Ud —i J.U CO
_E

Dong chay trong cac van 1a :

3UA6

sedo ———2 ,34U, . (1)

Ip ZE, trong do Id :% = ;(coi rang cam

khang v6 cung 16n —dong dién 1a lién tuc)
Dién ap nguoc 16n nhat dat 1én van la:
Unmax: \/g U2 5

c.  do thi dong Ap(Hinh 2.b):

3. so' do clc 3fa khong doi xing:

a. so do (hinh 3a)

il J T1
D2 | T2
PPk
D3 T3
P—P
R L

— "

Hinh 3a

b. hoat dong ciia so do :

trong khoang tir (0..t1) TS va D6 dan cho
dong tai i 4=I4 chay qua, D6 dit dién thé Vg
1én andt D2.

Khi t >t1 dién thé cat6t D2 1a Vc bat dau
nho hon Vg , diét D, md, doang tai ig=Iq
chay qua D2 va TS5, Ug=0.

Khi t=t2 cho xung diéu khién T1 .

Trong khodng (t1..t2) :T1 va D2 cho dong tai I chay qua, D2 dat dién thé V¢ 1én an6t D4

Khi t>t3 dién thé catdt D4 13 V, bit ddu nho hon V., didt D4 mo. Dong tai Iy chay qua

D4 vaT1, Ug=0.

ut

Ud
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Goc mo &, vé nguyén tic, co thé bién thién tir 0 dén 7. Pién ap chinh luu co thé didu
chinh dugc tir gia tri 16n nhat dén 0;

Uu diém ctia so d0 1a don gian, ré tién hon, song dién ap chinh luu chira nhiéu thanh phan
song hai, can c6 bo loc tot.

c. do thi dong ap(Hinh 3b):

d. cong thirc tinh toan:

Tir d6 thi dong 4p ta d& dang tinh dugc ap trén tai trung binh 1a:

346U,
2

Id:Ud/ R; IT: Id/ 3;
ap nguoc 16n nhat dat 1én van 18 Uppa= x/gU2 ;
gi tri trung binh dong thtr cip bién ap 13 : L= do

V2

Ug= (I+cosa);

B lgc:
So do:

dé loc t6t nhat ta chon so dd loc kiéu LC

bd loc nay cho phép ta loc dién ap xoay chiéu kha t6t véi cong sudt 16n theo nguyén tac chi
cho dong dién mot chiéu di qua :

Dién 4p sau khi qua khau chinh lru va bam xung ap chung c6 thé duoc khai trién thanh chudi
Furier , vi cac thanh phan bac cang cao sau khi qua bo loc 1a khong thé nén dé tién ta chi xét
dén thanh phan bac 1 ttic s6 hang dau cua chudi .

ta co két qua khi khai trién :

Ud—i\/_u 6\/_\/_U cos 66

Nhu vay ta ¢ thé tlnh toan LC dé c6 dugc dién 4p mong mudn theo hé s6 dap mach:

AU
Kam=—=— = ;
J2u,

*  nhén xét: so voi cac so dd chinh luu khac thi so dd chinh lwu cau 3 fa khong diéu
khién c6 dién ap ra tuong do61 bang phang (hé s6 dap mach nho)

AU
Kdm:
J2U,

C6 nghia la chit lugng dién 4 ap t6t n6 duge dung chi yéu cho cic bd ngudn ,cac bo diéu
khién can c6 dién ap mot chiéu .

Thiét ké don gian kinh té v4i viee su dung dién ap 3 fa tién dung , dong ra 1a lién tuc nho cod
tai mang tinh chat cam khang 16n

=111
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Tuy nhién so dd nay khong tranh khoi nhitng nhuoc diém nhu cong suit nho , phai sir dung
bién 4p , va cai bat tién nhat cua no la khong diéu khién duoc .

Vi cong nghé ngay nay thi van d& diéu khién tr¢ 1én don gian hon rat nhiéu , thi du dé diéu
khién so d6 noi trén ta c6 thé dung bd bam xung ma ching ta s& trinh bay ¢ muc sau

Ket luin:

Qua vi€c phan tich nguyén ly hoat dong cling nhu danh gia cac chi tiéu nhu chét luong 4 ap ra
hay d¢ tin cdy cua so d6 ciing nhu vé cong suat can thiét chiing ta c6 thé két ludn mot diéu
rang : voi cong suat khong 16n , dién 4p ra tét nhat 1a dung so dd chinh luu cau 3fa khong
diéu khién .

Dé diéu khién so dd nhu ta di noi ¢ trén , chung ta x& dung bo bam dién ap mot chiéu cing
v6i su két hop cua b9 loc s& giup cho chung ta thue hién dé dang cong viéc diéu kién véi
dién ap ra theo yéu cau chit luong cling nhu 6n dinh dién ap ra.

4. B bim dién ap mét chiéu :(Hinh 4.a)

nhd viée dong ngat H ta c6 cac dang ap ra dugc diéu
chinh khac nhau tuy thudc vao muc do bién dong cua tai .
Do yéu cau khong doi hoi dén cong sut 16n nén ta cé thé «
dung bong BIT dé thay thé cho bo diéu khién H,

so do cu thé nhu Hinh 4.b:

tuy thudc vao tan sé bim ma ta co dién ap ra

trung binh khéc nhau, ta sé xét dén van dé d6 & muc
sau .

a. Phan tich hoat dong ciia so do :

+ ¢ trang thai ban ddu T dong . Ta dua xung vao mé
T — phuong trinh can bang dién ap:

Hinh 4.a

. Hinh 4.b
. di . .. \ £
Ri, +Ld—t° =V dong i, tang tr [, dén 1;;

Khi T khoa ta co :
RiC+L‘jj—'tc =0 dong i, giam tir I; dén I;

D¢ giai phuong trinh trén ta coi i, =I. liic d6 ta c6

RI, +L% =V — giai phuong trinh nay ta dugc :

= LM hi =Ti=a T thi i1,
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(1-a)avt N

nhu vay tacé [;= I;

dé tim biéu thtc I ta giai phuong trinh khi T Kho4;

RI, +L%=O «—> L%=—0{V
dt dt
N ic:MJrgI];

khi =T thi i.=I; nén :

1= (1-a)aVT L



PO AN MON HOC

hiét ké hé thong cung




Do dan mon hoc_ Hé thong cung cdp dién

TRUONG DHBK HA NOI CONG HOA XO HOI CHU NGHIA VIET NAM
KHOA NANG LUONG Poc ldp - Tu do - Hanh phiic
o ek
PO AN MON HOC

THIET KE HE THONG CUNG CAP PIEN

Gido vién hudng dan : Thay Ngo Hong Quang
Ho va tén sinh vién thuc hién : 'Tong Thi Ly
bé rai

Thiét k€ hé thong cung cap dién cho nha may PONG HO CHINHXAC
1) SO LIEU BAN DAU:

1. Mat bang nha may

2. Mat bang phan xudng

3. Nguon dién :Tram BATG 220/10 cach 5 km
1) NOI DUNG THIET KE :

1) Xac dinh phu tai tinh toan

2) Thiét k€ mang cao ap nha may

3) Thiét k& mang ha ap phan xudng

4) Bu cong suat phan khang nang cao coso
II1) BAN VE : 2 ban v& A,

1) So d6 nguyén Iy mang cao ap nha ndy

2) So d6 nguyén ly mang ha dp phan xudng

Ngay giao dé :

Ngay hoan thanh: Gido vién huong dan

Téng Thi Ly - TDH3 - K43



Do dan mon hoc_ Hé thong cung cdp dién

Muc luc

CHUONG I:  Giéi thiéu chung vé nha may
) Loai nghanh nghé , qui mo6 va nang luc cua xi nghiép
II)  Giéi thiéu phu tai dién cta toan xi nghiép
III) Pham vi dé tai
CHUONG II: Xac dinh phu tai tinh toan cac phan xuong va toan
xi nghiép
I) Xac dinh phu tai tinh todn cua px stra chita co khi
II)  Xd&c dinh phu tai tinh toan ctia cac phan xudng khac
III) X4c dinh ban kinh vong tron phu tai
IV) Biéu d6 x4c dinh phu tai
CHUONG I1I: Thiét ké mang cao ap nha may
I) Phuong an cap dién mang cao ap
II) Vi tri dat tram phan phoi trung tam
IIT) Xa&c dinh vi tri va s luong , cong suat cac tram BA phan xuéng
IV) Phuong an di diy mang cao ap
V) V& so do nguyén ly mang cao ap
VI) Tinh todn ngan mach va tra cac thiét bi da chon
CHUONG IV: Thiét ké mang ha ap phan xudng sura chira co khi
I) Xac dinh phu tai tinh todn cua phan xuong

II) Tinh todn ngan mach ha dp phan xudng
2
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Do dan mon hoc_ Hé thong cung cdp dién

III) So d6 nguyén 1y clia mang ha dp phan xuong

IV)  Chon thiét bi cho ti phan phdi va ti dong luc
CHUONG V : Bu cong suat phan khang nang cao coso

I) y nghia vé€ viéc bu cong suat phan khang trong nha may

II)  Cac bién phap nang cao hé s6 cong suat

III) Nang cao hé sd cos¢ biang phuong phap bu

IV) Cac thiét bi bu trong hé thong cung cap dién

V)  Cac budc ti€n hanh bu cong suéit

Téng Thi Ly - TDH3 - K43



Do dn mon hoc Hé thong cung cdp dién

Loi noi dau

Ngay nay dién ndang la mot thit thiét yéu né da tham gia vao moi linh vuc clia
cudc song tir cong nghiép dén sinh hoat ,.Bdi vi dién ndng c6 nhiéu wu diém nhu: dé
dang chuyén thanh cdc dang ndng luong khdc (nhiét co hod...) dé dang truyén tdi
va phdn phoi .Chinh vi vdy dién ndang duoc iing dung rdt rong rdi .

Pién ndng la nguon nang luong chinh cua cdc nganh cong nghiép ,la diéu
kién quan trong dé phdt trién cdc do thi va khu dan cu . Vi ly do dé khi ldp ké
hoach phdt trién kinh té xa hoi ,ké hoach phdt trién dién ndng phdi di trudc mot
budc , nham thod mdn nhu cdu dién ndng khong nhiing trong giai doan trudc mdt
ma con du kién cho su phdt trién trong tuong lai .

Diéu nay doi hoi phdi c¢6 hé thong cung cdp dién an toan tin cdy dé sdn xudt
va sinh hoat .

Ddc biét hién nay theo thong ké so bo dién ndng tiéu thu bdi cdc xi nghiép
chiém ty 1é hon 70% dién ndng sdn sudt ra (nhin chung ty sé nay phu thuéc vao
miic do cong nghiép hod cua ting viing

Diéu do chiing to viéc thiét ké” hé thong cung cdp dién cho nha mdy xi
nghiép la mot bo phdn ciia hé thong dién khu vic va qudc gia ,nam trong hé thong
ndng luong chung phdt trién theo qui ludt ciia nén kinh té" quoc dan .Ngay nay do
cong nghiép ngay cdan phdt trién nén hé thong cung cdp dién xi nghiép ,nha mdy
cang phiic tap bao gom cdc luoi dién cao dp (35-500kV )ludi dién phdn phoi (6-
22kV) va luoi dién ha dp trong phdn xuong (220-380-600V )

Dé thiét ké dugc thi doi hoi nguoi ky su phdi cé tay nghé cao va kinh nghiém
thuc té tdm hiéu biét sdau rong vi thiét ké'la mot viéc lam khé.Do6 dn mon hoc chinh

la mot bai kiém tra khdo sdt trinh do sinh vién .

Téng Thi Ly - TDH3 - K43



Do dan mon hoc_ Hé thong cung cdp dién

Qua ddy em xin chdn thanh cam on thdy gido hudng ddn da giup do dé em

hoan thanh do dn nay .

Téng Thi Ly - TDH3 - K43



Do dan mon hoc_ Hé thong cung cdp dién

THIET KE CUNG CAP PIEN

CHO NHA MAY PONG HO CHINH XAC

Chuong I
Gi6i thiéu chung vé nha may

I) LOAI NGANH NGHE ,QUY MO VA NANG LUC CUA X NGHIEP
1) Loai nganh nghé :

San phdm clia nha mdy 12 san phdm yéu cau do chinh xdc gin nhu tuyét do6i
.N6 mang mot ¥ nghia rat quan trong doi véi tat ca moi nguoi. Tuy day khong phai
la mot nganh cong nghiép miti nhon clia dat nude ta Nhung né gép phan khong
nho vao viéc ddp tng nhu cdu ctia nhan dan ,ngoai ra con c6 thé xudt khau dé thu

ngoai t¢ cho dat nudc.

Trong thoi ky cong nghiép hoa hién dai hod ,cac day truyén san xuat cua nganh
san xudt dong ho dugc trang bi chu yéu 1a may mdc hién dai va dugc tu dong hoa
cao . Dé dam 4o cho chat luong ciingnhu s6 luong clia sdn phdm ciia nha may doi
hoi phai c6 nguon cung cép dién tin ciu cho ching .

2 ) Qui mo ,nang luc cua nha may:

Nha mdy trong dé tai nghién cttu ¢6 qui mo kha 16n .Nha mdy c6 t6i 11 phan

xuong voi cac phu tai dién sau :

Téng Thi Ly - TDH3 - K43



Do dn mon hoc Hé thong cung cdp dién

TT | Tén phan xudng Dién tich(m) Cong suat dat

(kW)
1 PX co khi 360 2100
2 PX dap 260 1200
3 PX lap rap so 1 376 900
4 PX lap réap s6 2 360 1400
5 PX stra chiia co khi 1195.3
6 Phong thi nghiém 120 160
7 PX ché thr 260 500
8 Tram bom 224 120
9 BP hanh chinh va gl 432 50
10 | BP KCSvakho TP 460 520
11 Khu nha xe 239.86

7
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Do dn mon hoc Hé thong cung cdp dién

Du kién trong tuong lai nha mdy con dugc mé rong va duge thay the , lap dat
cdc thi€t bi mdy méc hién dai hon ,Ding vé mit cung cap dién thi viéc thiét k& cap
dién phai dam bao su gia tang phu ftai trong tuong lai vé mat ky thuat va kinh t€
.phai dé ra phuong phdp cap dién sao cho khong giy qud tai sau vai nam san xuét
va ciing khong dé qua du thira dung luong ma sau nhiéu nam xi nghiép van khong

khai thac hét dung luong cong sudu du trit dan dén lang phi .

1) GIGI THIEU PHU TAI BIEN CUA TOAN NHA MAY
1) Céc diac diém cla phu tai dién :

- Phu tai dién trong nha mdy c6 thé phan ra 1am hai loai phu tai :
+) Phu tai dong luc
+) Phu tai chi€u sang

Phu tai dong luc va chi€u sang thuong lam viéc & ché do dai han ,dién 4p yéu cau

truc ti€p tGi thiét bi 1a 380/220 V & tan s6 cong nghiép f=50 Hz
2) Cac yéu cau ve cung cép dién cua nha may

_ Cac yéu cau cung cap dién phai dva vao pham vi va mic do quan trong clia cic
thiét bi dé tir d6 vach ra phuong thic cap dién cho ting thi€ bi ciing nhu cho cic
phan xudng trong nha mdy , ddnh gi4 téng téng thé toan nha mdy co khi ta thdy ty
1¢ cta phu tai loai hai l1a 16n hon 50% .Phu tai loai hai 16n hon loai ba do d6 nha

may dugc danh gia la ho phu tai loai II . Vi vay cung cdp dién phai dam bao lién tuc

I11) PHAM VI BE TAI
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Do dan mon hoc_ Hé thong cung cdp dién

Day 1a mot dé tai thiét k€ mon hoc ,do thoi gian ¢6 han , viéc tinh todn chinh xdc va
ty mi cho cong trinh 1a mot khéi lugng 16n doi hoéi thoi gian dai do d6 em chi tinh

toan chon cho nhitng hang muc co ban ctia cong trinh
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Do dan mon hoc_ Hé thong cung cdp dién

Chuong II:
XAC PINH PHU TAI TINH TOAN CUA NHA MAY

I) Xac dinh phu tai tinh toan cia phan xuong sura chira co khi
1)Phan nhém

Can cit vao vi tri , cong sudt cia cdc mdy mdc cong cu bd tri trén mat bang

xuong ,quyét dinh chia 1am 5 nhém phu tai :

Nhom 1:
1_MaAy tién ren 2xT7  (kw)
2_May tién ren 1x7
3_May tién ren 2x4.5
5_Ma4y khoan ding 1x2.8
6_Ma4y khoan ding 1x4.5
7_Mady phay van nang 1x4.5
8_May bao ngang 1x5.6
9_M4y mai tron vadn nang 1x2.8
10_M4y mai phang 1x4
Nhom 2:

1_Ma4y tién ren 3x10
4_Mady doa ngang 1x4.5
8_May phay ding 1x4.5
18_M4y mai tron van nang 1x2.8
21_May ép thuy luc 1x4.5
24_May mai sac 1x2.8
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Do dan mon hoc_ Hé thong cung cdp dién

28_May mai dao cat got 1x4.5
16_May khoan ding 1x4.5
Nhém 3:
1_May tién ren 1x10
2_May tién ren 4x7
10_May phay chép hinh 1x0.6
17_May mai tron 1x4.5
22_M4y khoan dé ban 1x4.5
20_M4y mai phang c6 truc nim 1x2.8
24_May mai sac 1x2.8
Nhoém 4:
5_Ma4y phay van nang 2x7
7_May phay chép hinh 1x5.62
6_May phay ngang 1x4.5
11_May phay chép hinh 1x3
12_Mady bao ngang 2x7
13_May bao giudng mot tru 1x10
15_May khoan huéng tam 1x7
Nhom 5:
3_May doa toa do 1x7
8_May phay ding 1x4.5
9_Ma4y phay chép hinh 1x1.7
14_May xoc 2x4.5
4_Mady tién ren 1x7
19-M4y mai phang c6 truc diing 1x10

11
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Do dn mon hoc Hé thong cung cdp dién

11_May cua 1x4.5

12_May mai 2 phia 2x2.8

13_May khoan ban 2x0.65
Bang 2_1 : Cong suat dat cua cac nhom
Nhom phu tai 1 2 3 4 5
Cong suat (kw) 54.2 58.1 53.2 58.12 50.6

2)X4c dinh phu tai tinh todn cua tiing nhom

e Theo cong suit trung binh va hé s6 cuc dai
e Theo cong suit trung binh va do 1éch cta phu tai khoi gia tri trung binh
e Theo cong suit dat va hé s6 nhu cau
Vi da c6 thong tin chinh sic vé mat bang bo tri mdy méc thiét bi biét duoc cong
sudt va qua trinh cong nghé cta timg thiét bi nén ta xac dinh phu tai tinh toan theo
cong sudt trung binh va hé s6 cuc dai.Theo phuong phap nay phu tai tinh toan dugc

xac dinh nhu sau:

P=K . Pp=K szdiPd

max*

2-1)

mi

Trong do:
-P,, : Cong suit trung binh cua phu tai trong ca mang tai 16n nhat(kw)
-P,,,: Cong suat dinh muc cua phu tai(kw)
-K,: Hé s0 str dung ctia thiét bi
-K....: Hé s6 cuc dai cong sudt tac dung (tra d6 thi hoac tra bang theo hai dai
luong K,va Ny, )

-N,,,: SO thiét bi lam viéc hiéu qua cia nhém thiét bi

12
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Do dn mon hoc Hé thong cung cdp dién

Nhoém 1:
n="-9_os18
n 11
p=Pi_ 86 _ 0.897 => tra bang ta dugc : n,, =0.89
p 54.2 4

nhq=n><nhq*=10>4
k=0.12+0.2 chon k,=0.154,cosy=0.6
=>k,..=2.10

n
Pttlzkmaxstd>< Z P dmi
1

P,,=2.10x0.15x54.2=17.072(kw)

Nhom 2:
=Mo3 03
n 10
p]. 30 id sk
w=—=——=0.516 => tra bang ta dugc : n,, =0.8
p 58.1 q

n,=nxn, =10x0.8=8>4

=>k, =231

n
P =K pax ¥k g x Z Py
1

P,,=2.31x0.15x58.1=20.132(kw)

Nhom 3:
n="_-2 _05
n 10
p=Pu_ 8 0714 => tra bang ta dugc : n,, =0.82
p 532 a

nhqznxnhq*=10.2>4

=>K,..=2.10

13
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Do dan mon hoc_ Hé thong cung cdp dién

n
Pttlzkmaxxksd>< Z P dmi
1

P,,=2.10x0.15x53.2=16.758(kw)

Nhoém 4:
n="2 0777
n 9
=P 06 _oen => tra bang ta dugc : nhq*=0.89
p 581

*
n,,=nxn,, =8>4

=>k_ =231

n
Ptt1=kmax><ksd>< Z Pdmi
1

P,,=2.31x0.15x58.1=20.132(kw)

Nhom 5:
n="23 025
n 12
pl 24 2 . k
P="=—=0439 => tra bang ta dugc : n,, =0.8
p 50.6 1

n,=nxn,, '=10>4

=>K,=2.10
Pttlzkmaxstd>< Zn: P dmi

1
P,,=2.10x0.15x50.6=15.939(kw)

Két qua tinh PTTT ghi trong bang 2.1:

3)Xac dinh phu tai chiéu sang cua phan xudng stra chita co khi

Dé tinh duoc phu tai chi€u sdng tan suat chiéu sdng chung cho phan xudng 12 :

P, =15 (W/m?)

14
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Do dan mon hoc_ Hé thong cung cdp dién

P.=P,xS=15x1195.3
=17.93 (kw)
Phu tai tinh todn ctia toan phan xuong sta chita co khi 1a :
Posca=KaP; + Py =94.459(kw)
Qiprscek =Kar2-Q; =101.954(KVAR)

Sttpxcck: \/Ptti)xcck + Qtfpxcck = 1 38 986(kVA)

15
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Do dn mon hoc_ Hé thong cung cdp dién

BANG?2: K&t qua tinh todn PTTT cua phan xudng stra chita co khi
Nhém 21t 4

/ S5 p He 56 Phu tai tinh toan
Thiét . cosQ Ny, K.
i |luone | dattkw) | sd Po Gkw) [Q  |S¢  |[L(@A)
1 11 54.2 0.15 0.6 10 2.10 | 17.073 22.764 |28.455 |43.233
2 10 58.1 0.15 0.6 8 2.31 |20.132 | 26.834 |33.553 |50.948
3 10 53.2 0.15 0.6 10 2.10 |16.758 22.344 |27.930 |43.435
4 9 58.1 0.15 0.6 8 2.31 |20.132 | 26.834 |33.553 |50.978
5 12 50.6 0.15 0.6 10 2.10 |15.939 | 21.152 |26.565 |40.361
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Do dn mon hoc Hé thong cung cdp dién

II )Xac dinh phu tai tinh toan cua phan xuong khac

Vi cdc phan xudng khac chi biét cong suat dat do dé phu tai tinh toan duoc
xac dinh theo phuong phéap hé s6 nhu cau(K, )
Cong thuc tinh:
Pyi=Ko Py
Qu=P,*tg o
Si=+ P, +Q«’ (2-9)
Trong do:
+Py : CONg sudt dat ctia phan xuong
+K, . : Heé s6 nhu c4u clia nhém thiét bi dic trung (tra trong so tay ky thuat)
+Tg ¢ : Tuong tng v6i Cos ¢ dac trung cho nhom ho tiéu thu
1)Phu tai tinh toan ctia phan xuéng co khi (1)
P 1=K, xPy =0.4x2100 =840(kw)
Qupet =P x tap =840x1.33 =1120(kVAR)
P, =18x2000x5x2000x15.10° =5.4(kw)
2)Phu tai tinh toan ctia phan xuéng dap(2)
P o=k, xP; =0.5%1200 =600(kw)
Qup2 =Pypox tge =600x1.33 =800(kVAR)
P.., =13x2000x5x2000%x15.10° =3.9(kw)
3)Phu tai tinh todn cua phan xudng lap rap s6 1 (3)
P37k, xPy =0.4x900 =360(kw)
Qupxz =Pipax tgp =360x1.33 =480(kVAR)
P, =(4x13+3x4)x2000x2000x15.10°° =5.64(kw)
4)Phu tai tinh todn ctia phan xudng 1ap rap s6 2 (4)

P =k, Py =0.4x1400 =560(kw)
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Do dn mon hoc Hé thong cung cdp dién

Qipxs =Piprox tgp =560x1.33 =746.6(kVAR)
P., =18x2000x5x2000x15.10° =5.4(kw)
5)Phu tai tinh toan ctia phan xuéng sua chita co khi (5)
(da tinh toan o trén )
6)Phu tai tinh toan ctia phong thi nghiém trung tam (6)
P, =K, xPy =0.7x160 =122(kw)
Qiipxs =Pupee* tgp =122x1.02 =114.3(kVAR)
P_, =6x2000x5x2000%20.10° =2.4(kw)
7)Phu tai tinh toan ctia phan xudng ché thur (2)
P, =K, XPy =0.4x500 =200(kw)
Quipe7 =Pyprx tg@ =200x1.33 =266(kVAR)
P__=13x2000x5x2000x15.10° =3.9 (kw)
8)Phu tai tinh todn ciia tram bom (8)
Pypxs=K,xPg =0.7x120 =84(kw)
Qupxs =Piprs* 120 =84%0.88 =74(kVAR)
P, , =8x2000x7x2000x15.10° =3.36(kw)
9)Phu tai tinh toan ctia bd phan hanh chinh va ban quan 1y (9)
P o=y Py =0.7x1200 =35(kw)
Quipxo =Pipxox tgp =35x0.75 =26.25(kVAR)
P, =(22x4+5x2x2)x2000x2000x20.10° =3.9(kw)
10)Phu tai tinh toan ctia bo phan KCS va kho thanh phdm (10)
Pypx10=KnxPy =0.6x520 =312(kw)
Qupx10 =Pupriox tg@ =312x0.75 =234 (kVAR)
P__,, =23x2000x5x2000x16.10° =7.36(kw)
11)Phu tai tinh toan ctia khu nha xe (11)

18
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Do dn mon hoc Hé thong cung cdp dién

P

C

11=33%2000x5%2000x10.10° =6.6(kw)
12)Phu tai tinh toan cua phan xudng (12)

6.7x1.7

P,.,=(8.1x6.7+ )x2000x2000x1.10°° =23.99(kw)

III)Xac dinh ban kinh vong tron phu tai

Viéc x4c dinh bi€u d6 phu tai trén mat bing nha mdy c6 muc dich 1a d€ phan
phoi hop 1y cac tram bién ap trong pham vi nha may ,chon cac vi tri dat may bién

ap sao cho dat chi tiéu kinh t€ k¥ thuat cao nhat .

Biéu d6 phu tai cia méi phan xudng 1a mot vong tron c6 dién tich bing phu tai
tinh ctua phan xudng d6 theo mot ty 1€ lua chon .Néu coi phu tai mdi phan xudng la
dong déu theo dién tich phan xudng thi tam vong tron phu tai tring véi tam cta

phan xuong do .
Madi vong tron biéu do phu téi chia ra hai thanh phan :
+Phu tai dong luc
+Phu tai chi€u siang
a)Ban kinh
R._ Sttpxi

1=
Txm

b)Goc chi€u sdng cuia biéu do phu tai

360 x P,
0(‘cs - P

tt
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Do dn mon hoc_ Hé thong cung cdp dién

BANG 3:Két qua tinh todn clia toan nhi méy

Tén phan xudng Fa k, |cose > . Fo . Fu Q o % kVA/ : o,
(kw) (m”) w/m” | (kw) (kVAR) | (kw) | (kVA) . mm
PX co khi 2100 {04 0.6 |360 15 | 840 1120 5.4 1400 8 7 2.3
PX dap 1200 0.5 |0.6 |260 15 |600 800 3.9 1000 8 6 2.3
PX 1ap rdp so 1 900 |04 |0.6 |376 15 |360 480 5.64 | 600 8 5 5.6
PX 14p rdp so6 2 1400 |04 0.6 |360 15 |560 746.6 5.4 933.3 8 6 2.6
PX stra chiia co khi 11953 |15 [94.459 |101.954 | 17.93 | 138.986 | 8 68.3
Phong thi nghiém 160 (0.7 |0.7 |120 20 | 112 114.3 2.4 160 8 3 7.7
PX ché thu 500 (04 |0.6 |260 15 200 266 3.9 333.3 8 4 7
Tram bom 120 (0.7 |0.75 | 224 15 |84 74 336 | 112 8 2 14.4
BP hanh chinh vaql |50 0.7 10.8 432 20 |35 26.25 8.64 |50 8 1 88.9
BP KCSvakhoTP |520 |0.6 |0.8 |460 16 |312 234 7.36 | 520 8 5 8.49
Khu nha xe 239.86 | 10 6.6 6.6 8 0.5 |360
20
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Do dn mon hoc Hé thong cung cdp dién

_ Thuc t€ ta thdy phu tai dién ctia nha mdy tang 1én khong ngiing do viéc hop li
hoa tiéu thu dién nang ,tang nang sudt cta cac mdy chinh ,tang dung lugng nang
luong ,thay hodc hoan thién cic thiét bi cong nghé .Dé hop 1y hoa so d6 cung cap
dién cho tat ca cac phan tir cha né phu thudc vao viéc danh gia ding dan phu tai
dién ,néu khong tinh dén su phat trién cia phu tai s€ dan dén viéc phd hoai cic
thong s6 t6i wu cua ludi .Do d6 khi xac dinh dién 4p truyén tai tir hé thong dién dén
xi nghiép ta phai tinh dén su ph4t trién trong tuong lai clia nha mdy .

P, =(1+ot)P,,
_ Tuy nhién d6i v6i d6 4n mon hoc em dang thuc hién con mang tinh 1y thuyét nén
coi nhu phu tai 12 khong dai .
Tu bang 3 ta ¢ :

11
Pom=ka > Py +P, = 0.85x3197.469 +70.93= 2799.37 (kW)
1

11
Qum =ka Y Qu = 3368.838(kVAR)
1

Sum = /P2, +Q2 = /2788.37° +3368.838%= 4372.95(kVA)

H¢ s0 cos@ cta toan nha may

278837 _
4372.95

N0

1V) Biéu do xac dinh phu tai
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Do dn mon hoc Hé thong cung cdp dién

Chuong 3:
THIET KE MANG CAO AP NHA MAY

I) Phuong an cap dién cao ap

_Yéu cau doi vé6i cac so do cung cap dién va nguon cung cap rat da dang .N6
phu thudc vao gia tri cia nha may va cong sudt yéu cau cta né ,khi thiét k&€ cac so
d6 cung cap dién phai luu y t6i yéu t6 dac biét dac trung cho timg nha may cong
nghiép riéng biét ,diéu kién khi hau dia hinh ,cac thiét bi dac biét doi hoi do tin cay
cung cap dién (PTCCCP) cao ,cdc diac diém cha qué trinh san xudt va qua trinh
cong nghé Dé tir d6 x4c dinh mic do bao ddm an toan cung cip dién ,thiét 1ap so
d6 cau tric cap dién hop 1y .

_Viéc lua chon so d6 cung cap dién chi yéu can ci vao do tin cay ,tinh kinh t&
va tinh an toan .Do tin cdy clia so d6 cung cap can ci vao loai ho tiéu thu dé quyét
dinh s6 luong nguodn cung cap cua so do .

_So d6 cung cép dién (SDCCD) phai c¢6 tinh an toan dam bao an toan tuyét doi
cho nguoi va thiét bi trong moi trang thdi van hanh .Ngoai ra khi lua chon so do
cung cap dién ciing phai luu y t6i yéu t6 ky thuat khac nhu don gian ,thuén tién cho

van hanh,c6 tinh linh hoat trong su cd,c6 bién phap tu dong hoa.

_Nguyén tac chung d€ dénh gid ho tiéu thu dién trong nha mdy 1a ta dya vao
tam quan trong ctia phan xudng doi v6i nha may .Tidc 1a khi ta ngling cung cap dién
,Jhay nging hoat dong ctia phan xudng nay thi mic do anh hudng ctia né téi hoat
dong cuia toan nha may 1a cao hay thap ,tir d6 c6 thé x4c dinh duoc loai phu tai va

so d6 cung cdp dién hop 1y cho phan xudng trong toan nha may .
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Do dn mon hoc Hé thong cung cdp dién

_Khi xac dinh dugc cac ho tiéu thu dién trong nha may ta s€ can cit vao so
phan tran ho tiéu thu dé danh gid cho toan nha mdy .V§6i nha may déng hé chinh

xac ta co so ho tiéu thu loai hai
*) Mot s so do di day cho mang cao ap
a.Kiéu so do c6 tram phan phoi trung tam.

-Kiéu so d6 ndy c6 mot tram phan phoéi trung tam dat gan tAm phu tai clia toan
nha may ,tram ha ap tir cap dién ap 220kv xuong 10kv .Tur tram phan phdi trung

tam dién nang s€ duoc dan xudng ting phan xudng va ha ap xuong dién ap 0,4kv

So do nguyén Iy nhu sau:

220/10 kv

I

10/0,4 kv
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Do dn mon hoc Hé thong cung cdp dién

b.Kiéu so do dan sau.

-Kiéu so d6 nay tir cdp truyén tai 10kv dién niang s& duoc din t6i tiing phan
xudng va ha dp truc ti€p xuoéng con 0,4kv D€ tang do tin ciy ngudi ta dung hai
dudng cdp truyén tai song song .

So d6 nguyén 1y nhu sau:
10KV

10/0,4KV

—/—+()—

————(O—

Nhan xét:

V6i so d6 din sau ta c6 mot s6 vu diém 12 dua truc tiép dién 4p cao vao céc tram
bién 4p phan xudng nén giam b6t dugce tram phan phdi trung tam ,tir d6 gidm duoc
s6 thiét bi va so d6 don gian .Dong thoi do dua dién ap cao vao gan phu tai nén ton
that dugc giam di .Chinh vi vay so d6 ddn sau chi thich hop véi cdc nha may c6 cdc
cong trinh cdch xa nhau va cong sudt truyén tai 16n khi d6 ton that dién nang tinh

dén méi dang ke.
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Do dan mon hoc_ Hé thong cung cdp dién

Dai v6i so d6 tram phan phdéi trung tam do mdi phan xudng duoc cung cap tir
mot duong riéng nén do tin cay cung cap dién cao ,dong thoi so do noi day rat rd

rang dé tu dong hoa.

Trong pham vi nha may nho tén that 1a khong ddng ké va giam dugc chi phi cho
thiét bi bén dién 4p cao.Tuy nhién khac vGi so d6 dan sau né can chi phi cho xay
dung tram bién ap trung tam .

N6i chung st dung so d6 cung cdp c6 tram phan phoi trung tdm cho nha mayco
quy mo dang xét 1a hop 1y va c¢6 hiéu qua ca vé kinh t€ k§ thuat nén ta sir dung so

do6 nay :

PPTT

-

II) Vi tri dat tram phan phéi trung tam

Vi tri xay dung tram phai dam bao céac yéu cau sau
+) Tram phai gan tam phu tai
+) Tram phai khong gay anh hudng cho giao thong va my quan trong xi
nghiép
25
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Do dn mon hoc Hé thong cung cdp dién

Goi trong tam ctia cac nha mdy xuong la (X, y,) s€ xac dinh dugc toa do toi
wu M(x,y) dé dat tram PPTT nhu sau:

<= 15x1400+24x1000+9x600+46%x933.3+48x333.3+76x112+5x520+77x6.6
1400+1000+600+933.3+138.986+160+ 6.6 +333.3+112+50+520

X 130551.92 _24.84 (mm)
5254.186
_ 60x1400+49x1000+38x 600+ 28x933.3+59%x138.98+32x160+ 47 x333.3+56x112
y 5254.186
+10x50 +9x520 +30 x 6.6
y=38.4 (mm)

Dé khong gay anh hudng cho giao thong va m§ quan trong xi nghiép ta dich
chuyén diém dit tram trung tam t6i diém M

IID)Xac dinh vi tri va so luong , cong suat cac tram bién ap phan xudng

1)Xac dinh s6 luong may bién ap

_ Viéc thiét k& dé quyét dinh chon diing s6 luong mdy bién 4p can phai xét dén do
tin cay cung cap dién
_ Dua vao tinh nang va muc do quan trong cua ting phan xudng trong xi nghiép cé
thé phan ra hai loai phu téi sau :
+Phu tai loai 2:
Phan xuong co khi
Phan xuong dap
Phan xudng lap rap so 1
Phan xudng 1ap rap so 2
Phong thi nghiém trung tam
Con lai 1a cac phu tai loai 3
_S6 tram bién ap dugc chon nhu sau :
Phan xudng loai phu tai 2 can dat 2 mdy bién ap cho tram (BAPX) d6

Phan xuong loai 3 can dat 1 may bién ap cho tram bién ap dé
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Do dn mon hoc Hé thong cung cdp dién

_Can ctt vao vi tri cong sudt tinh toan va yéu cau do tin cay cung cap dién cua phan
xuong , quyét dinh dat 7 tram bién ap nhu sau
Tram 1 (2MBA): Cap cho phan xuong co khi
Tram 2 (2MBA): Cap cho phan xudng dap
Tram 3 (2MBA): Cap cho phan xudng 1ap rdp s6 1, bo phan hanh chinh va
ban quan ly
Tram 4 (2MBA): Cap cho phan xudng lap rap s6 2 va phong thi nghiém
trung tam
Tram 5 (IMBA): Cap cho phan xuong sua chita co khi va tram bom
Tram 6 (IMBA): Cip cho phan xuong ché thir va khu nha xe
Tram 7 (IMBA): Cip cho bo phan KCS va kho thanh pham
2)Chon dung lwong may bién ap

*)Tram 1:

1400
Sipi>
dmB1 14

=1000(kVA)

*)Tram2:

Sy 1530 = 714(kVA

*)Tram3:
S,.5> 464(KVA
*)Tram4:
Syrpe> 780.9(kVA)
*)Tram5:
Sups> 250.9(kVA)
*)Tramo6:
Sype>339.9(kVA
*)Tram7:
27
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Do dn mon hoc Hé thong cung cdp dién

Simp7=520(kVA

TT | Tén phan xudng Stt, KVA | SO mdy | Sdmb,KVA | Tén tram

01 | Phan xudng co khi 1400 2 1000 B1

02 | Phan xudng dap 1000 2 800 B2

03 | Phan xudng lap rap so1+ 650 2 500 B3
Bo phan hanh chinh

04 | Phan xudng lap rap s6 2 va [ 1093,3 |2 800 B4
phong thi nghiém trung tam

05 | Phan xudng co khi va tram | 240,986 | 1 500 B5
bom

06 | Phan xudng ché thu va khu | 339,9 1 500 B6
nha xe

07 | Bo phan KCS va kho thanh | 520 1 630 B7

pham

Chon may bién ap do ABB ché tao 10/0,4 (KV)

IV) Phuong an di day mang cao ap

1/ Phuong an 1 : Céc tram bién dp duoc 14y truc tiép tir tram phan PPTT:

Téng Thi Ly - TDH3 - K43
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Do dn mon hoc Hé thong cung cdp dién

2/ Phuong an 2: 1a tram bién dp PPTT dugc 1ay dién lién thong qua tram &

gan tram PPTT:

\

A | A 8 \

| |

| |

! ! \
NI \

L \

| |

[Al

| |
T

| |

D -
|

Khuon vién | !

xi nghiép } !

| |

| |

| |

| |

| |

| |

| |

= \

11 \

3)Chon cap: tur tram bién dp trung gian 220/10 kV vé tram PPTT cua nha
may dai 5 km str dung duong day trén khong day nhom 16i thép , 10 kép .

Tra bang vdi day din AC va T, , =4500h dugc J=1.1(A/mm?)
S, _ 4372.95

I= = =126.2(A)

" 2Jau,, 243x10

F =t 122 104 7002
J, 11

Chon day nhom 161 thép tiét dién 120 mm? ¢6 [.,=375(A) .Khi dut mot day
con lai mot day chuyém tai toan bo cong suat
I =21, =2x126.2=252.4 (A)
=l <I, = Thod man

Kiém tra lai theo diéu kién t6n that dién 4p va phit nong :
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Do dn mon hoc Hé thong cung cdp dién

AU= D PxR+> QxX

dm

_ 2788.37x0.27x5+3368.838x0.35x 6
2x10

= 482.9(V)
AU, = 5%U,,=500V=AU<AU,, = Thod man

4)So sanh 2 phuong an

Muc dich tinh toan ctia phan nay la so sanh tuong doi gita 2 phuong an
cép dién , chi tinh toan so sanh phan khac nhau gitta2 phuong an . Ca hai phuong an
déu c6 nhiing phan tir giong nhau : dudng day cung cap tir tram bién ap trung gian
v€ tram phan phoi trung tam ctia nha mdy , 7 tram bién dp . Vi thé€ chi so sanh k§y
thuat _ kinh t€ giita hai mang cao 4p cia nha may .

*) Phuong 4n 1

Chon cap
Chon cap titr tram PPTT dén cac tram bién dp phan xudng dugc dung cép
dong 10kV , 3 16i cach dién XLPE dai thép vo PC
Vé6i cap dong T= 4500h tra bang ta duoc J,=3.1 A/mm?

+)Chon cap tit PPTT dén B, :
1400
= = 40.86(A
2/3 %10 ()
40.86

F,=—— =13.04mm’
3.1

Chon cép dong 3 16i cach dién XLPE dai thép vo PVC tiét dién 16mm?

+)Chon cép tir PPTT dén B, :
1000
= =28.87(A
24310 »

Fktzﬁ =9.3mm’
3.1

Chon cdp dong 3 16i cdch dien XLPE dai thép vo PVC tiét dién 16mm?
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Do dn mon hoc Hé thong cung cdp dién

+)Chon cép tu PPTT dén B, :

650
" 243%10

F=or - 6.05mm’
3.1

=18.76(A)

Chon cép dong 3 15i cach dien XLPE dai thép vo PVC tiét dién 16mm?
+)Chon cap tit PPTT dén B, :

_1093.3
9 J3%10

:&? =10.18mm?

= 31.55(A)

Fy

Chon cdp dong 3 15i cdch dién XLPE dai thép vo PVC tiét dién 16mm?
+)Chon cap tit PPTT dén B, :

_240.99
max \/§ % 10

FkF&gl = 4.49mm?
3.1

=13.91(A)

Chon cdp dong 3 15i cdch dién XLPE dai thép vo PVC tiét dién 16mm?

+)Chon cép tir PPTT dén By :
339.9
= 19 62(A
J3x10 )
19.62

F, =222 _ 6.33mm?
Y]

Chon cép dong 3 16i cach dién XLPE dai thép vo PVC tiét dién 16mm?

+)Chon cép tir PPTT dén B,:
520

=——=30.02(A

™ J3x10 e

Fo= 2222 _ g 6gmm?
3.1

Chon cdp déng 3 16i cdch dién XLPE dai thép vo PVC tiét dién 16mm?
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Do dn mon hoc Hé thong cung cdp dién

Puong cap | F,mm’ L.m Gid,10°d/m | Tién x10°d
PPTT_B, 16 100x2 48 9600
PPTT_B, 16 72%2 48 6912
PPTT_B, 16 40x2 48 3840
PPTT_B, 16 64x2 48 6144
PPTT_B, 16 88 43 4224
PPTT_B, 16 64 48 3072
PPTT_B, 16 156 43 7488

2=41280 000 d

Ton that cong suat tic dung :

2

AP=%><R><103(kW)

+) S_ :cong sudt truyén tai (KVA)
+) U :dién ap truyen tai (kV)
+)R dién tré tac dung (Q)
_Tén that trén doan cép tir tram PPTT t6i B, =r,=1.47(Q/km)
L=100m = R=rxL/2
R=1.47x0.1/2=0.0736(€2)
1400 °

AP=="-x0.0736 x10~° =1.441 (kW)
0

_T6n that trén doan cép tir tram PPTT t6i B, =r,=1.47(Q/km)
L=72m = R=rxL/2
R=1.47x0.072/2=0.053(Q2)
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Do dn mon hoc Hé thong cung cdp dién

1000 2

AP==—"—-x0.053 x10~° = 0.530 (kW)
0

_Tén that trén doan cép tir tram PPTT t6i B; =r,=1.47(Q/km)

L=40m = R=rxL/2
R=1.47x0.04/2=0.0294(Q)
_ 650 2

AP=">"_x0.0294 x10~ = 0.124 (kW)
0

_Tén that trén doan cdp tir tram PPTT t6i B, =r,=1.47(Q/km)

L=64m = R=rxL/2
R=1.47x0.064/2=0.065(£2)
_ 1093 .3°

AP = x0.065 x10"° = 0.776 (kW)
0

_Tén thét trén doan cép tir tram PPTT t6i B; =r,=1.47(Q/km)

L=88 m = R=r,xL
R=1.47x0.088=0.189(Q0)
_ 240 082

02

AP

% 0.189 x107* = 0.075 (kW)

_Tén that trén doan cép tir tram PPTT t6i B, =r,=1.47(Q/km)

L=64m = R=rxL
R=1.47x0.064=0.094(Q)
_ 339.92

02

AP

x 0.094 x10~° = 0.108 (kW)

_Tén that trén doan cap tir tram PPTT t6i B, =r,=1.47(Q/km)

L=156m = R=rxL
R=1.47x0.156=0.232(Q)

520 2
102

AP= x0.232 x107° = 0.627 (kW)
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Do dn mon hoc Hé thong cung cdp dién

Vi cac tuyén cap khac ta ¢6 :

Puong cip | Fmm? |L,m r,Qkm |[R,Q SokVA | APKW
PPTT-B, 16 100 1.47 0.074 1400 1.441
PPTT-B, 16 72 1.47 0.053 1000 0.530
PPTT-B, 16 40 1.47 0.029 650 0.126
PPTT-B, 16 64 1.47 0.065 1093.03 0.776
PPTT-B, 16 88 1.47 0.129 240.98 0.076
PPTT-B, 16 64 1.47 0.094 339.9 0.108
PPTT-B, 16 156 1.47 0.232 520 0.628

Y AP=3.685(kW)
Ton thét dién nang:
AA=>AP x 1
Tinh toan kinh t€ :

Ham chi phi tinh toan hang nam cua mot phuong an :
Z=(a.+a, )k +cAA
Trong do :
a,.: hé so thu hoi von dau tu
a;, : hé sO van hanh
k; : von dau tu
C AA: Phi t6n van hanh hang nam
Tinh todn véi dudng cdp ta lay :
Vé6i T, =4500h = 1t = (0.124+ 10~ *x4500)> x8760 ~3000(h)
Lay a,=0.1;
a,.=0.2;
c=750d/kWh
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Do dn mon hoc Hé thong cung cdp dién

Phi tinh toan hang nam cua phuong an 1:
Z,=(0.1+0.2)x41 280 000 +750x3.685x3000
=20675250d
*)Phuong an 2:

Chon cap :

Ciing chon cung mot loai cdp nhu phuong 4n mot :

+) Chon cap tu PPTT dén B, Tuyén cap nay cép dién cho ca B,&B,:

S,+S, _ 1400+1000

= = 69.282(A)
23xU,,  2J3x10

max

Fkt:% = 22.349mm?

chon cdp dong F=25mm’ véi I, =140(A)
+)Chon cap tir B, dén B; :

S, 1400
23x10  24/3x10

Fkt=16:'3+69 =13.037(mm?)

= 40.415(A)

max

+) Chon cap tu PPTT dén B, cung cdp cho B, & B;:

[ = Si+S, _240986+3399
" BxU, | J3x10

_ 33538 =10.819mm?

= 33.538(A)

Fy

+)Chon cép tir PPTT dén B, :

[ - S, 240.98
" J3x10 43x10

FkF% = 4.488(mm?)

=13.913(A)

Céc duong cap khac chon nhu phuong 4n mot :

Ta c6 bang tinh todan chon cdp nhu sau:
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Do dn mon hoc Hé thong cung cdp dién

Pudng cép F,mm? L,m Gia x10° d Tién x10°d
PPTT-B, 25 60x2 75 9000
B, B, 16 72x2 48 6430
PPTT-B, 16 20x2 48 3840
PPTT-B, 16 72x2 48 6144
PPTT-B, 16 64x1 48 3072
B B. 16 60x1 48 2830
PPTT-B, 16 156x1 48 6912

2=38 320000 d

Ton that cong suat tac dung :

Tén that trén doan cép tir tram PPTT t6i B, vé6i r, =0.93(Q)
R=r, xL/2=0.93x60/2 10° =0.0279 (Q)

2 E
_ €400 x 0.6 +1000 x 0.6 7+ €400 x 0.8 +1000 x 0.8 «0.0279 x10-3

AP
10°

=1.607 (kW)

Tén thét trén doan cép tir tram B, t6i B, v6ir, =1.47(Q)
R=r, xL/2=1.47x72/2 107 =0.053 (Q)
1400 °

AP="""_x0.053 x10" =1.0388 (kW)
0

Tén that trén doan cép tir tram PPTT t6i B, vé6i r, =1.47(Q)
R=r, xL/2=1.47x64 107 =0.094 (Q)
580.882

102

AP= x 0.094 x10~° = 0.317 (kW)

Ton that trén doan cap tir tram By t6i Byvoi r, =1.47(Q)

R=r1, xL/2=1.47x60 10° =0.088 (Q)
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Do dn mon hoc Hé thong cung cdp dién

AP

240.98°

02

x 0.088 x10~° = 0.051(kW)

Tuong tu cho cac tuyén cap khac ta c6 :

Puong cdp | Fmm* | Lm r,,Q/m | R(Q) SokVA | APKW
PPTT-B, |25 60 0.93 0.0279 2400 1.607
B,-B, 16 72 1.47 0.053 1400 1.039
PPTT-B, |16 40 1.47 0.029 650 0.126
PPTT-B, |16 64 1.47 0.065 109303 | 0.776
PPTT-B, |16 40 1.47 0.094 586.88 0.317
B,-B; 16 30 1.47 0.088 240.98 0.051
PPTT-B, |16 156 1.47 0.232 520 0.628

Phi tinh todn hang nam cta phuong an2:

Z,=(0.1+0.2)x 38 320 000 +750x4.544x3000

=21720000d

Y AP=4.544(kW)

Qua viéc tinh todn & trén ta thdy Z, > Z, . Mat khac néu xét vé tam quan

trong cua nha mdy va do tin ciy cua phuong an thi phuong dan mot cé loi hon

phuong an hai , phuong 4n mot rat thuan tién cho viéc van hanh va sura chita thay

thé¢ . Do c4c uu diém trén ta quyét dinh chon phuong 4n mot .

5)Tinh chon cap ha ap tir may bién ap t6i cac phan xudéng

Vi tiét day ha ap 16n 1én t6n that dién 4p , nhung dudng day ngin nén AU rat

bé chi kiém tra khi can thiét

O day ta chon theo I, ( dong dién phét néng cho phép lam viéc lau dai.

Chon I, thi ta tan dung duoc toan bo kha nang tai cua day
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Do dn mon hoc Hé thong cung cdp dién

Ky x K, x 1, 21
Trong do6 :

I, : thong s6 nay do nha ché tao cho

K, :hé s6 hiéu chinh t° , ké dén su # giita t° moi trudong dat day

va moi truong ché tao

K, : hé so hiéu chinh t° , ké dén s6 luong cdp dit chung mot

ranh

+)Tinh chon cap ha ap ti tram bi€n ap s6 3 t6i bd phan hanh chinh va ban

quan 1y :
S 50
= ———= =72.168(A
" V3xU +3x04 e
Chon cdp déng ha 4p mot 161 ¢6 tiét dién 10 mm? c6 cdc thong so sau:
d,m ICp , A
r,,
F, mm® Vo M kg/km Trong | Ngoai
Loi 620°C '
Min Max nha troi
1x10 3.80 7.7 9.2 150 1.83 87 80

+) Tinh chon cédp ha ap tir tram bién 4p s6 5 t6i tram bom :

S

112

[= —"—= =161.66(A
Y J3xU  J3x04 ()
Chon cdp dong ha 4p mot 161 c6 tiét dién 35 mm? c6 cdc thong so sau:
d,m I, ,A
r,,
F, mm® Vo M kg/km Trong | Ngoai
Loi 620°C .
Min Max nha troi
1x35 7.1 11.4 13.5 425 0.524 174 169
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+) Tinh chon cédp ha ap tr tram bi€n ap s6 6 t6i khu nha xe :
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Do dn mon hoc Hé thong cung cdp dién

S

ttpx

6.6

I: =
O /3xU  3x0.4

- 9.5(A)

Chon cép dong ha 4p mot 15i c6 tiét dién 1.5 mm? ¢ cdc thong s6 sau:

d,m ICp , A
r,,
F, mm® _ Vo M,kg/km | Trong | Ngoai
L5i &20°C ,
Min Max nha troi
1.5 1.4 5.3 6.6 49 12.1 31 24

+) Tinh chon cédp ha ap tr tram bién ap s 4t6i phong thi nghiém trung tam :

S 160
= =230.9(A
V3xU  /3x0.4 e
Chon cdp déng ha 4p mot 161 c6 tiét dién 70 mm? c6 cdc thong so sau:
d,m I, .A
r,,
F, mm? Vo M.kg/km Trong | Ngoai
Loi 620°C
Min Max nha troi
70 10.10 14.4 17.0 766 0.268 254 268

V)Vé so do nguyén Iy mang cao 4p nha may ;
*) Chon so do :

Theo két qua tinh toan , ta quyét dinh dung so d6 mot hé théng thanh gép ¢6

phan doan cho tram PPTT .
Tai moéi tuyén day vao ,ra khoi thanh gép va lién lac gitta hai phan doan
thanh déu ding mdy cat hop bo ;
Do U=10kV dudng day tuong doi thdp nén dé€ bao vé chong sét truyén tir
dudng day vao tram ta chi dat chong sét van trén moi doan thanh gép , néu khu vuc
xay dung nha mdy trong trai ta c6 thé dat thém chong sét 6ng dé lam giam bét

cuong do clia sét (nhiém vu chinh 1a dé bao vé cho chong sét van)
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Do dn mon hoc Hé thong cung cdp dién

Dat trén moi doan thanh gép mot may bién dp do ludong 3 pha 5 tru ¢6 cudn
tam gidc hd mach bao cham dat 1 pha ;

Vi tram bién dp phan xuong rat gan tram PPTT , phia cao dp chi can dat dao
cach ly , phia ha ap dat 4ptomadt téng va cic 4ptomat nhanh .Tram hai mdy bién 4p
dat thém &ap tomat lién lac gitra hai phan doan

*) Nguyén 1y hoat dong :

_Khi lam viéc binh thuong (khong c6 su ¢6) cdc mdy cat lién lac gifta hai phan
doan thanh gép va ap td6 mat lién lac gitra hai may bién ap sé luon & trang thai mo ,
cac may bién ap lam viéc doc lap v6i nhau ( van hanh ho)

_ Khi gip su c6 (mot trong hai mdy bién ap bi hong ) thi cdc mdy cat phia cao dp
va cdc aptomat phia ha dp sé& cat ra . Lic d6 cac mdy cét lién lac gitta hai phan doan
thanh gép va 4p t6 mat lién lac gitta hai mdy bién 4p s& dugc dong lai dé lién thong

gifra hai phan doan.
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Do dn mon hoc Hé thong cung cdp dién

SO PO NGUYEN LY MANG CAO AP
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Do dan mon hoc_ Hé thong cung cdp dién

So d6 no6i day hai mdy bién ap:

i

Illl—kji

|

Ui

_{]_.-"',;_
_{]_.-"',;_

i |:‘—||Il

| ;| TuA I , |
Tucandpl MiyBA | ThAtng ITh A chich EhL;ﬂ i A chéch ThAtiog | MiyBa | Thcaodp
2DH 10 : 300- 004! CHIN :PEE?'JDE Aoan :PEBJUE : 20N 3m-mm;¢: DH 10

So d6 néi day mot may bién ap :

Tu A ohaoh
NSEUU_E

Tl A tong
ZE0LM

Ti cac dp| Miy BA
2DH 10 : 100 - L0704

Uit

|
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Do dan mon hoc_ Hé thong cung cdp dién

VI) Tinh to4n ngin mach kiém tra cac thiét bi dién da chon:

Muc dich : Tinh ngin mach 1a d€ chon va kiém tra céc thiét bi cho so d6
cung cép .

Vi khong biét cau tric cua hé thong nén ta st dung phép tinh gan ding dién
khéng hé thong qua cong sudt ciat ngan mach clia mdy cat ddu nguén.Véi nhiing
phan tr ma dong ngan mach khong chay qua va cdc phan tlr c6 dién khang khong
anh huong dang ké nhu mdy cit , dao dcach ly , aptomat...

Mang cao ap c6 thé khong cin tinh dén dién tr& tic dung . Cic hé thong
cung cap dién & xa nguodn va cong sudt la nho so véi hé thong dién qudc gia ,mang
dién tinh todn 1a mang dién hd , mot nguén cung cip cho phép ta tinh todn ngén
mach don gian truc tié€p .

Doi v6i mang dién ha ap vi tiét dién day bé , dong dién 16n nén dién trd tac
dung c6 anh hudng dang ké dén gid tri ngan mach . Vi thé ta khong thé bo qua khi
tinh toan .

1)Tinh toan I, trong luéi cao ap :

N, N, N,
| ] | }_Z | /] /é)j
| L] | | N

MC bDK PPTT CAP BAPX
__So d6 thay thé dé tinh toan 1 :

Xy Zy le Z. N, é ZB%M
[ [ | —
L i L] L]

L

Y

Xy :bién khang ctia hé thong dién

*)Tru6e hét ta can tinh ngin mach 6 di€m N, :d€ ki€ém tra méy cét va thanh gép
Ug

XH=S

(Q)

cdm
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Do dn mon hoc Hé thong cung cdp dién

Miy cat dau dudng day trén khong 1a loai 8DC11 cé:

10.52
X,=—  =0.1(Q
H™ [3x10x63 )

Puong day AC— 120 c¢6 1, =0.27 Q/km va x, =0.4 Q/km Tu d6 ta c6 Z;:
Z,=(0.27x5 + 0.4x5 )2 Q
Dong dién ngan mach tai diém N, :

Lo Yy _ 105
N1 — -
J3xZ, ﬁx\/(oz?xsjz +(o.4><5 0 1)2
2 2 '

*) Tinh diém ngin mach tai diém N, : dé kiém tra cdp va cdc th cao 4p cdc tram

=4.697( kA)

+)Tinh cho tuyén tram PPTT t6i B, :
R =rx1/2
=1.47 x107 x 100/2
=0.074 (Q)
X,=x,x1/2
=0.128 x107 x100/2
=0.006 (Q2)
Zs = 0.675+j 1.1+0.074 +j 0.006
=0.749 + j1.106 (Q2)
+)Tinh cho tuyén tram PPTT t6i B, :
R =rx1/2
=1.47 x10° x 72/2
=0.053 (Q)
X ,=x,x1/2
=0.128 x107 x72/2
= 0.005(€2)
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Do dan mon hoc_ Hé thong cung cdp dién

Zs = 0.675+j 1.1+0.053 +j 0.005
= 0.728 +j 1.105 (Q)

+)Tinh cho tuyén tram PPTT tGi B; :
R.=r x1/2
=1.47 x107 x 40/2
=0.029 (Q)
X,=x,x1/2
=0.128 x107 x40/2
=0.003(Q2)
Zs = 0.675+j 1.1+0.029 +j 0.003
= 0.704 +j 1.103 (Q?)
+)Tinh cho tuyén tram PPTT t6i B, :
R =rx1/2
=1.47 x107 x 64/2
=0.065 (QQ)
X,=x,x1/2
=0.128 x107 x64/2
=0.004(Q2)
Zs = 0.675+j 1.1+0.065 +j 0.004
= 0.740 +j 1.104 (Q2)

+)Tinh cho tuyén tram PPTT tGi B; :
R =rxI
=1.47 x107 x 88

- 00005
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Do dan mon hoc_ Hé thong cung cdp dién

=0.129 (Q2)
X =xxI
=0.128 x10~ x88
=0.011(Q2)
Zs = 0.675+j 1.1+0.129 +j 0.011
= 0.804 +j 1.111 (€2)

+)Tinh cho tuyén tram PPTT tGi B; :
R =rxl
=1.47 x107 x 64
=0.094 (Q)
X,=x,x1
=0.128 x107 x64
= 0.008(€2)
Zs = 0.675+j 1.1+0.094 +j 0.008
= 0.769 +j 1.108 (Q2)
+)Tinh cho tuyén tram PPTT tGi B; :
R =rxl
=1.47 x107 x 156
=0.232 (Q)
X =xxI
=0.128 x107 x156
=0.020(€2)
Zs = 0.675+j 1.1+0.232 +j 0.020
=0.907+j 1.120 (QQ)
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Tinh dong ngan mach cho tuyén cép tir tram PPTT tGi B, :
Yy

J3z,

_ 10.5
/3107497 +1.106°

= 4533 (kA)

L,=v/3x18xIl,,

=+/3x1.8x4.538
= 14.148 (kA)
Tinh dong ngan mach cho tuyén cép tir tram PPTT t6i B, :

IN] U th
J3z,

10.5

- 2 _ = 4.581(kA)
J340.728% +1.105

[,=/3x18xl,,

=+/3x1.8x4.581

= 14.282 (kA)
Tinh dong ngan mach cho tuyén cap tir tram PPTT t6i B;:
Utb

J3z,

INl_

10.5

- 2 _ = 4.633(kA)
J34/0.704% +1.103

[,=/3x18xl,,

=+/3x1.8x4.633
= 14.444 (kA)
Tinh dong ngén mach cho tuyén cdp tir tram PPTT t6i B, :
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Do dn mon hoc Hé thong cung cdp dién

_ 10.5
\34/0.7402 +1.1042

= 4.561(kA)

[,=/3x18xl,,

=+/3x1.8x4.561

=14.219 (kA)
Tinh dong ngan mach cho tuyén cép tir tram PPTT t6i B; :

INI U th
3z,

10.5

— — 4.420 (kA)
V34/0.8042 +1.1112

I,=/3x18xl,,

=+/3x1.8%x4.420
= 13.782 (kA)
Tinh dong ngan mach cho tuyén cép tir tram PPTT tGi By :

L= =
3z,

10.5

— = 4.495(kA)
\34/0.7692 +1.1082

I,=/3x18x1l,,

=+/3 x1.8x4.495
=14.013 (kA)
Tinh dong ngan mach cho tuyén cép tir tram PPTT tGi B, :

L= \/L—th
32,

_ 10.5

 /31/0.907% +1.120°

= 4.206 (kA)
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Do dn mon hoc Hé thong cung cdp dién

[,=/3x18xl,,

=+/3x1.8x4.206

=13.114 (kA)
Ta c6 bang s0 liéu sau:
buong cap Rs Xs L I,
PPTT— B, 0.749 1.006 4.538 14.148
PPTT— B, 0.728 1.005 4.581 14.282
PPTT— B, 0.704 1.003 4.633 14.444
PPTT— B, 0.740 1.004 4.561 14.219
PPTT— B; 0.804 1.011 4.420 13.782
PPTT— By 0.769 1.008 4.492 14.013
PPTT— B, 0.907 1.020 4.206 13.114

*)Tinh dong ngin mach tai diém N;:

_Tru6c hét ta tinh cdc tong trd chia cdc mdy bién dp phan xudng :

Tinh trong hé tuong doi ta chon :

S., = 100 (KVA)

Taco:

N
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Do dn mon hoc Hé thong cung cdp dién

+) Tong trd clia cac may bién 4p :

May biéndp | Sy KVA | APy kW | Uy % R, X,
B, 2x1000 13 5.5 1.3 55
B, 2x800 10.5 55 1.6 6.9
B, 2x500 7 45 2.8 9
B, 2800 10.5 5.5 1.6 6.9
B, 500 7 45 2.8 9
B, 500 7 45 2.8 9
B, 630 8.2 45 2.1 7.1

_Dong dién ngan mach tai thanh cai ha dp clia cic may bién 4p phan xudng :

1

L=
MR F X,

Scb
\/—3U ch3 ,

Iy =Iyq xIy,

ch =

[,=+2x18x Iy

: Uy, =0.4kV

PiémN, |R;.Q Xz O Iy, Iy kA I, KA
B, 2.049 6.506 0.147 21.218 54.012
B, 2.328 7.905 0.121 17.465 44.459
B, 3.504 10.003 0.094 13.568 34.538
B, 2.340 7.904 0.121 17.465 44458
B, 3.604 10.001 0.094 13.568 34.538
B, 3.569 10.008 0.094 13.568 34.538
B, 3.007 8.120 0.115 16.566 42.170
50
Tong Thi Ly - TDH3 - K43




Do dn mon hoc Hé thong cung cdp dién

2)Chon va kiém tra cac thiét bi phan cao ap :

+) Chon va kiém tra may cat : May cat 12 thiét bi quan trong trong mang cao 4p

ding dé déng cat dong dién phu tai , cit dong dién ngidn mach .May cit dién dugc

chon theo diéu kién dién dp dinh muc , dong dién dinh mic , kiém tra diéu kién 6n

dinh dong va 6n dinh nhiét . Ngoai ra cdon chon theo kiéu mdy cat

Piéu kién chon va kién tra :

UdeC 2 Udm,m

I > Iy

dmcat

Idm o/d 2 ka

Trong do :

IdeC 2 ch

I : dong dién cudng buc
Iy : dong dién ngan mach
| : dong dién xung kich

Ugnm : dién dp dinh mifc cia mang dién ma mdy cat mac vao
Iy : dong dién cét dinh mic

Iymoa : dOng dién 6n dinh dong

Lvime : dong dién dinh miic clia mdy cat

Uime : dién dp dinh mic clia mdy cat

- Chon ti may cat ctia hang SIEMENS cédch dién bang SF6 khong can bao

tri ,loai 8DC11.hé thong thanh gép dat san trong cac tu ¢c6 dong dinh mdc 1250A

. I;,, A cua
Loai MC Ugms KV thanh cai kA1 3s Iy, kA max
8DCl11 12 1250 25 63
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Do dn mon hoc Hé thong cung cdp dién

_ Kiém tra:
U,, > 10(kV)
Lve > L= 1262 (A)
Ly e > In=4.6 97 (kA)
Ls > I, =14.644 (kA) = thod man
+) Chon va kiém tra dao cach ly cap 10 kV: Nhiém vu chil yéu ciia dao
cach ly 1a tao ra mot khoang hd cach dién trong thay gitta bd phan dang mang dong
dién va bo phan dugc cat dién nham muc dich dam bao an toan cho cdc nhan vién
stra chifa thi€t bi dién. Dao cach ly chi dung dé cat khi khong c6 dong .
Diéu kién chon va kiém tra :
Usner = Uy (di€u kién dién ap dinh mic )
Lipa =1 ( diéu kién dong dién lau dai dinh muc )
lma 2 1y (diéu kién 6n dinh dong )

t . 2 4. . .
Ly > 1. x. |—2— (dong dién 6n dinh nhiét trong thoi gian 6n

0
dm.nh

dinh nhiét .)
Chon ti phan phdi c6 dau vao 10 kV c6 dao cach ly 3 vi tri cach dién

bang SF6 khong phai bao tri , loai SDH10

Loai Cach , [.kV |I,A | Thiét bi
' bac diém st dung | U, kV |1, A .

Ta dién Is Max | dong cat

8DHI11 | SF6 th ¢6 thé mé rong 12 200 |25 63 Cau chi

+)Chon va kiém tra cau chi : Cau chi dung dé bao vé mach dién xoay chiéu
va mot chiéu khi ngdn mach ngoai ra con ¢6 thé bao vé qud tai .Thoi gian cat ngan
mach ctia ciu chi phu thudc nhi€u vao vat liéu lam day chay .

Diéu kién chon va ki€m tra :
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Do dn mon hoc Hé thong cung cdp dién

Ugnce 2 Uy, (di€u kién dién dp dinh mic )
Lince 2 L, ( diéu kién dong dién lau dai dinh miic )

lama 2 dg (diéu kién 6n dinh dong )

+)Chon cac tu aptomat téng va ti Aptomat nhanh

__V6i tram mot may bién 4p dat mot th dptomat téng va mot th dptomat

nhanh

__V6i tram hai may bién ap ta dat 5 th :
2 th 4ptomat tong
1 ta aptomat phan doan
2 tu 4ptomat nhanh

Apt@mét duoc chon theo dong lam viéc 1au dai :

S e 4 A <
L2 1y =1 = \/§nf<xu ( Doi v6i may bién d4p mot may )

S
Lo 2T =l =—— Doi v6i may bién ap hai ma
dmA= Avmax Zhe =572 ( y P y)

Dong qua cic dptdmét téng : V4i cdc mdy bién dp tong sau may bién dp ,dé du trit

c6 thé chon theo dong dinh miic cia MBA

+)Dong dién 16n nhat qua dptomat tong ciia Bl:

1000
[x= =1443 4(A
V3x0.4 ()
+)Dong dién 16n nhat qua 4ptomat téng ctia B2:
800
= =1154 .7(A
" J3x0.4 e
+)Dong dién 16n nhét qua dptomat tong cuia B3:
500
[= =721.7(A
V3x0.4 )
+)Dong dién 16n nhat qua 4ptomat tong cta B4:
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Do dn mon hoc Hé thong cung cdp dién

800

" 3% 0.4

+)Dong dién 16n nhét qua 4ptomat tong cua B3:

315

max ~ \/§><0.4

+)Dong dién 16n nhat qua dptomat tong ctia B6:

400

Imax =
\/§>< 0.4

+)Dong dién 16n nhat qua 4ptomat tong ctia B4:

630

=1154.7(A)

= 454.7(A)

= 577 .4(A)

.= =909.3(A

e J3%0.4 ")
Ta c6 bang sau:
Tram bién 4p | Loai S6 luong | Uy, (V) I, (A) Iy (kA)
B, CM1600N |3 690 1600 50
2x1000kVA | CI00IN 4 690 1000 25
B, C1251N 3 690 1250 50
2x800kVA C801N 4 690 800 25
B, C801N 3 690 800 25
2x500kVA NS630N 4 690 630 10
B, C1251N 3 690 1250 50
2x800kVA C801N 4 690 800 25
B; NS630N 1 690 630 10
1x315kVA NS250N 2 690 250 10
By NS630N 1 690 630 10
1x400kVA NS250N 2 690 250 10
B, C1001N 1 690 1000 25
1x630kVA NS630N 2 690 630 10
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Do dan mon hoc_ Hé thong cung cdp dién

Chuong 1V:
THIET KE MANG HA AP CHO

PHAN XUONG SUA CHUA CO KHI

I) Xic dinh phu tai tinh toan cia phan xuéng :

Xac dinh PPTT cung cédp dién cho mot xudng stra chita co khi bao gom:

+)Phan nhém phu tai ,xac dinh phu tai tinh todn cua timg nhom

+)Xac dinh phu tai chi€u sang ctia phan xudng

+) X4c dinh phu tai tinh toan toan phan xuong
Cac cong viéc trén da dugc tinh toan & phan xac dinh PPTT clia toan nha may ,nén
o phan tinh toan ha 4p ta s€ sir dung két qua do :

Bang 2_1 : Cong suat dat cua cac nhém :

Nhém phu tai 1 2 3 4 5

Cong suat (kw) 54.2 58.1 53.2 58.12 50.6

55

Téng Thi Ly - TDH3 - K43



Do dn mon hoc_ Hé thong cung cdp dién

BANGI: K&t qua tinh todn PTTT cua phan xuong stra chita co khi
Nhém At 4
/ 6 p He 56 Phu tai tinh toan
Thiét . o) Ny, K.
b |uong | dadkw) sd Po (kW) Qe[S L&)
1 11 54.2 0.15 0.6 10 2.10 |17.073 22.764 |28.455 |43.233
2 10 58.1 0.15 0.6 8 2.31 [20.132 | 26.834 |33.553 |50.948
3 10 53.2 0.15 0.6 10 2.10 |16.758 | 22.344 |27.930 |43.435
4 9 58.1 0.15 0.6 8 2.31 |20.132 | 26.834 [33.553 |50.978
5 12 50.6 0.15 0.6 10 2.10 | 15939 |21.152 |26.565 |40.361
56

Toéng Thi Ly - TDH3 - K43




Do dn mén hoc_ Hé thong cung cdp dién

II ) Tinh toan ngan mach ha ap phan xudng sira chira co khi :

So d6 tinh ngén mach : Vi tram bién dp dat tai phan xudng co khi nén cap

dan tir tram bién 4p phan xudng tGi th phan phoi clia phan xudng rat ngan c6 thé

bo qua dién trd ciia doan cép do .Coi diém ngin mach N, ciing 1a diém

N,

e
s
VVqV(

Vi tram bién ap dat ngay tai phan xudng stra chita co khi nén doan cdp néi tr
tram bién 4p dén phan xudng 1a rit ngan ,dién trd clia cép cling rit bé ta c6 thé
bo qua khi tinh ngén mach : Ta coi nhu diém N; gan tring véi diém N, ma diém
ngan mach N; ta da tinh & trén .

II1)So do cung cap mang dién phan xuéng

1)Mot s6 yéu cau doi v6i mang dién phan xuong
_ So d6 cung cdp dién cho cac thiét bi trong phan xudng phu thudc vao cong
suat thiét bi ,c6 lugng va cu phan bo chiing tranga matbang phan xudng va
nhi€u yéu t6 khéc :
bam bao do tin cay
Thuan tién cho l1ap rdp van hanh
C6 céc chi tiéu kinh t€ k¥ thuat toi vu
Cho phép dung cac phuong phdp lap dit cong nghiép hoa nhanh
2) Cac hinh thic di day va pham vi st dung cta so do :
a)So do hinh tia :
Noi day ro rang
Do tin cay cao

Cac phu tai it anh huéng 1an nhau
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Do dn mén hoc_ Hé thong cung cdp dién

Dé thuc hién phuong phéap bao vé va tu dong hoa
Dé van hanh bao quan
Vén dau tu 16n
b)So d6 duong day truc chinh ;
Von dau tu thap
Lap dat nhanh
Do tin cay khong cao
Dong ngan mach 16n
Thuc hién bao vé va tu dong hoa kho

Tu nhitng phan tich trén ta quyét dinh chon phuong dn so do hinh tia :(Riéng

trong mot nhém phu tai ¢6 thé sit dung dudng cap truc chinh )

-Dé cdp dién cho céc dong co mdy cong cu ta dit trong xudng mot th
phan phoi nhan dién tir tram biéns dp vé cap dién cho 5 tu dong luc dat rai rac
canh tudng phan xudng va mot ti chiéu sang .Modi ti dong luc cép dién cho mot
nhom phu tai ;

-bait tai td phan phoi cta tram bién 4p mot aptomat dau nguoén , tir day
dan dién vé phan xudng bang cdp ngam .

-TG phan phéi clia xudng dat mot aptomat tong ddu vao va 6 aptomat
nhanh dau ra cap dién cho cac ta dong luc va tu chi€u sang

-Tu dong luc diuc cap dién bang dudng cédp hinh tia dau vao dit ciu dao
_cdu chi , cac nhanh ra dat cau chi

-Trong mot nhém phu tai , cdc phu tai ¢6 cong suét 16n thi dugc cap bang
dudng cdp hinh tia cdn céc phu tai c6 cong sudt bé thi c6 thé gop thanh nhoém va
dugc cung cap bang dudng cdp truc chinh
IV)Chon thiét bi cho tu phan phoi va tu dong luc

Theo yéu cau cua nha mdy phan ha dap ctia phan xudng stra chita co khi s€ dung
thi€t bi do Lién X0 cii (Nga) ché tao . Riéng cdp ha dp chon cdp do LENS ché
tao :

1) Chon cdp tir tram BA v€ t phan phdi cua phan xudng :
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Do dn mén hoc_ Hé thong cung cdp dién

S, 138.986

I, = = = 211.2(A)
Y Jau,, /3038

Chon cdp dong 4 16i c4ch dién cao su ¢ vo thép tiét dién 70 mm %,¢6 :

I,, =260 A CPT" (3x70 +1x50)

2)Chon aptomat dau nguodn dat tai tram BA loai A3140 ¢6 I, =300A

3)Chon ta PP cua phan xudng :
Aptomat tong chon A3140 nhu aptomat ddu nguén
Aptomat ctia 6 nhanh chon loai A3120 c6 I,,=100A
Tra bang ta chon ti phan phoi loai [TP-9322

Ta c6 bang thong s6 k¥ thuat cua aptomat:

Loai Aptomat U V LA Ly caon KA
A3140 500 600 25
A3120 500 100 15

4)Chon cap tur ti phan phoi téi cac ta dong luc :
+)Cap tu ta PP t6i ta dong luc mot :
K, I, >I,=43.233A

hctep

| 1.25%100
keI > Jkanh _ —83.3A
hefer = 5 15

Thiét k& cap chon dudi dat riéng ting tuyén nén chon k, =1
Chon cdp dong 4 16i tiét dién 10 mm? c6 I, =85A
+)Cap tu ta PP t6i tu dong luc hai :
K., 2I,=50.948A

| 1.25x100
k, I > —kih — = 83.3A
hefep = 15 15

Thiét k& cap chon dudi dat riéng tung tuyén nén chon k, =1
Chon cép déng 4 16i tiét dien 10 mm? c6 I, =85A
+)Cap tur ta PP t6i ta dong luc ba :
K, I >I,=43.435A

hctep
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Do dn mén hoc_ Hé thong cung cdp dién

I T > Mem _1.25x100
hc -

> =83.3A
P 15 1.5

Thiét k& cap chon dudi dat riéng ting tuyén nén chon k, =1
Chon cdp déng 4 16i tiét dién 10 mm® c6 I, =85A
+)Cap tur ta PP t6i ti dong luc bon :
K, I, 2I;,=50.978A

| 1.25x100
ke I > Jkan _ —83.3A
hefep = 15 15

Thiét k& cap chon dudi dat riéng tung tuyén nén chon k, =1
Chon cdp dong 4 16i tiét dién 10 mm® c6 I, =85A
+)Cap tu ta PP t6i ta dong luc nam :
K., 2I,=40.361A

| .
Kpelep 2 o -1 2iX5100 =83.3A

Thiét k&€ cap chon dudi dat riéng ting tuyén nén chon k, =1
Chon cép dong 4 15i tiét dién 10 mm? ¢6 I, =85A

Ta co bang chon cap tu ta PP t6i cac tu DL:

Tuyén cap L, A F,;, ,mm’ I, A
PP-DL, 43.233 10 85
PP-DL, 50.948 10 85
PP-DL, 43.435 10 85
PP-DL, 50.978 10 85
PP-DL. 40.361 10 85

5)Lua chon céc ta BPL_ Va day dan téi cac dong co:
Céc ti dong luc déu chon loai do Lién X0 cii ch€ tao : CI162 - 7/1 dau vao
cau dao_cau chi 400A ,dau ra 100A hoac 40A
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Do dn mén hoc_ Hé thong cung cdp dién

Ta phan phoi trung tam

Ta dong luc

CD

CC

eI OI Q1 0O @ [ ) Qe

v v 4 v v v

Bang 3-2

Nhém mot bao gdm cac mdy sau:
Nhoém 1:
1_May tién ren
2_May tién ren
3_MaAy tién ren

5_May khoan dung
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Do dn mén hoc_ Hé thong cung cdp dién

6_May khoan ding 1x4.5
7_May phay van nang 1x4.5
8_May bao ngang 1x5.6
9_Mady mai tron van nang 1x2.8
10_Mdy mai phang 1x4

*)Chon day dan va cau chi bao vé cho may Tién ren loai 7 kW goém 3 may:
_Chon theo diéu kién dong dién cho phép :
+Chon theo dong lam viéc dinh mtic :
I[,>I, =1636A
+Chon theo di€u kién md mdy :
Gia thiét ta chon k=5, m&é may nhe a=2.5 ta c6 :

Sx 1y,

=32.72A
5

I, 2

Chon I, =40A
Chon cdp ha ap hai 16i cdch dién ha 4p do LENS ché tao c6 F=2x1.5 mm?’ va
I.,=37A

Kiém tra:

095 x37>17.36A
0.95 x 37> ? _133A

*)Cau chi bao vé cho may Tién ren loai 4.5 kW : (g6m hai may )
+Chon theo dong lam viéc dinh mic :
I, >1, =10.52A

+Chon theo diéu kién m& may :

I, > 5’;'; =21.04A = Chon1,=25A

c =

Chon cdp ha ap hai 16i c4ch dién ha 4p do LENS ché tao c6 F=2x1.5 mm? va
I, =37A
Kiém tra:
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Do dn mén hoc_ Hé thong cung cdp dién

0.95 x37=>10.52A

095 x37> 3_: _833A

*)Cau chi bao vé cho may khoan ding loai 2.8 kW :
+Chon theo dong lam viéc dinh miic :
I,.>1,, =6.54A
+Chon theo diéu kién mé may :

I, > 5;'; = 13.08A = ChonI,=15A

Chon cép ha 4p hai 16i cach dién ha 4p do LENS ché tao c6 F=2x1.5 mm? va
I.,=37A
Kiém tra:

0.95 x372=13.08A

095 x 37> §=5A

*)Cau chi bao vé cho may khoan ding loai 4.5 kW :
+Chon theo dong lam viéc dinh miic :
I,,=21;,, =10.52 A
+Chon theo diéu kién md may :

I, > 5; '5d ~21.04 A = ChonI,=25A

Chon cdp ha ap hai 16i cach dién ha 4p do LENS ché tao c6 F=2x1.5 mm? va
I, =37A
Kiém tra:
0.95 x372>10.52A

095 x 37> 3—: ~9.33A
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Do dn mén hoc_ Hé thong cung cdp dién

*)Cau chi bao vé cho may phay van nang loai 4.5 kW :
+Chon theo dong 1am viéc dinh muc :
I, >I, =1052A
+Chon theo diéu kién md may :

I, > 52 '5d —21.04 A = Chon I,=25A

Chon cdp ha ap hai 16i c4ch dién ha ap do LENS ché tao c6 F=2x1.5 mm? va
I, =37A
Kiém tra:

0.95 x372=10.52A

095 x 37> 3_: ~9.33A

*)Cau chi bao vé cho may bao ngang loai 5.6 kW :
+Chon theo dong lam viéc dinh miic :
[, >1, =13.09 A
+Chon theo diéu kién m& may :

I, > 52 '5d =2620 A = Chon I,=30A

Chon cdp ha ap hai 16i c4ch dién ha 4p do LENS ché tao c6 F=2x1.5 mm? va
I, =37A
Kiém tra:
0.95 x372>13.09A

095 x37> 3—::10A

*)Cau chi bao vé cho may mdy mai tron van nang loai 2.8 kW :
+Chon theo dong lam viéc dinh miic :
I,,21,,=654A

+Chon theo di€u kién md may :
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ch

ila '5(* - 1320 A = ChonI,=15A

Chon cap ha 4p hai 16i cach dién ha 4p do LENS ché tao c6 F=2x1.5 mm? va

I,=37A

Kiém tra:

0.95 x37=6.54A

095 x37> §=5A

*)Cau chi bao vé cho mdy may mai phang loai 4 kW :

+Chon theo dong lam viéc dinh miic :

I, >, =935A

+Chon theo diéu kién md may :

dc =

I, > 5X2'5d ~18.70 A = Chon I, =20A

Chon cdp ha ap hai 16i cdch dién ha 4p do LENS ché tao c6 F=2x1.5 mm?® va

I,=37A

Kiém tra:

0.95 x372935A

20

0.95 x372=> 3" 6.67A

Két qua tinh toan ghi trong bang tinh toan duéi :

S6 | Phu tai CAu chi Day dan
Tén mdy md p "1™ [ Ma 1./ |1, F [dmm
y kW | A hiéu A mm” | Loi
1 2 |3 |4 5 6 7 8 9
Nhom 1:
May tién ren 2 |7 16.4 | [TH-2 | 100/40 | 37 25 |14
May tién ren 1 7 16.4 | 1TH-2 | 100/40 | 37 2.5 1.4
May tién ren 2 4.5 |1 10.5 | 1ITH-2 | 100/30 | 37 2.5 1.4
Mady khoan diing 1 28 | 6.5 |TIIH-2 |40/15 37 25 |14
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M4y khoan ding 4.5 | 10.5 | HITIH | 40/25 37 25 |14
May phay van nang 4.5 | 10.5 | r1H-2 | 100/30 | 37 2.5 1.4
May bao ngang 5.6 | 13.1 | [TH-2 | 100/30 | 37 2.5 1.4
Mady mai tron van nang 2.8 | 6.5 | HIIH |40/15 37 2.5 1.4
My mai phang 4 9.3 | HIIH | 40/20 37 25 |14
Nhom 2

Mady tién ren 10 | 23.3 | [1TH-2 | 100/ 50 | 37 25 |14
May dao ngang 4.5 | 10.5 | 1r1H-2 | 100/30 | 37 2.5 1.4
Mady phay ding 45 (105 | 11H-2 | 100/ 30 | 37 25 |14
M4y may tron van nang 28 | 6.5 |HIIH |40/15 |37 2.5 1.4
May ép thuy luc 45 (105 | 11H-2 | 100/ 30 | 37 25 |14
Maéy mai sac 28 |65 |HIIH |40/15 |37 25 |14
Mady mai dao cat got 4.5 (105 | 11H=2 | 100/30 | 37 25 |14
Mady khoan diing 4.5 (105 | 11H=2 | 100/30 | 37 25 |14
Nhom 3:

Mady tién ren 10 |23.3 | [1TH-2 | 100/50 |37 25 |14
May tién ren 7 16.4 | TTH-2 | 100/40 | 37 2.5 1.4
May phay chép hinh 0.6 | 1.4 | HIIH |40/6 37 2.5 1.4
Mady mai tron 45 | 10.5 | r1H-2 | 100/ 30 | 37 25 |14
M4y khoan dé ban 45 | 10.5 | 1H-2 | 100/ 30 | 37 25 |14
Méy mai phang c6 truc 2.8 |65 |HIIH |40/15 |37 25 |14
Mady mai sac 28 [ 6.5 |HIIH |40/15 |37 25 |14
Nhom 4:

M4y phay chép hinh 3 7.0 |HIIH |40/15 |37 25 |14
M4y phay van nang 7 16.4 | [TH-2 | 100/40 | 37 2.5 1.4
M4y phay chép hinh 5.6 | 13.1 | TH-2 | 100/30 | 37 25 |14
May phay ngang 4.5 | 10.5 | r1H=2 | 100/ 30 | 37 2.5 1.4
May bao ngang 7 16.4 | 11TH—2 | 100/40 | 37 2.5 1.4
Mady bao giudng mot tru 10 | 23.3 | 1H-2 | 100/50 | 37 25 |14
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May khoan huéng tam 1 7 16.4 | TTH-2 | 100/ 40 | 37 2.5 1.4
Nhom 5:
May doa toa do 1|7 16.4 | TTH-2 | 100/ 40 | 37 2.5 1.4
May phay ding 1 |45 |105 |TIH-2 | 100/30 |37 25 |14
May phay chép hinh 1 {17 |40 |HIIH |40/10 |37 2.5 1.4
May xoc 2 145 10.5 | 1TH-2 | 100/ 30 | 37 2.5 1.4
May tién ren 1|7 16.4 | TTH-2 | 100/ 40 | 37 2.5 1.4
M4y mai phang 1 |10 |233 |TIH-2 | 100/50 |37 25 |14
May cua 1 | 4.5 10.5 | TTH-2 | 100/ 40 | 37 2.5 1.4
M4y mai 2 phia 2 [28 |65 |HOH |40/15 |37 25 |14
May khoan ban 2 1065 |14 HITH |40/6 37 2.5 1.4
*) Chon cau chi tong cho cac tu dong luc :
+ CAu chi tong cho (PL1):
I.>1... =1267A
-1
L > 'mmm“;zll & _ 3272 +1§27—16.36 e ooun
— Chon cau chi ¢6 I,.= 150 A va I ,=400A
+ CAu chi téng cho (PL2):
o> I, = 1358 A
-1
L > 'mmm“;; & _ 466 +1228—23.3 acan
= Chon cau chi ¢6 I,.= 150 A va I, =400A
+ CAu chi tong cho (PL3):
I 2 Lo = 1244 A
-1
L > e + 2. L _ 466+1244-233 o o

a 25

= Chon cau chi ¢6 [,,= 150 A va I, =400A
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+ CAu chi tong cho (DL4):
[,>1. . =1359A

n-1
I + > |y
mmmax le “  46.6+1359-23.3
o 25

=63.7A

I 2

= Chon ciu chi ¢6 [;,= 150 A va I, =400A
+ CAu chi tong cho (PL5):
[,>1.. =1183A

n-1
| + 2 L
mmmax 21: w _ 46.6+118.3—-23.3
” 25

=56.64A

I 2

= Chon céu chi ¢6 I;,= 150 A va I, =400A
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Chuong V.
TINH BU CONG SUAT PHAN KHANG CHO

LUOI PIEN XI NGHIEP

I) Y NGHIA VE VIEC BU CONG SUAT PHAN KHANG TRONG Xi NGHIEP:

Phan 16n ho cong nghiép trong qua trinh lam viéc tiéu thu tir mang dién ca
cong sudt tdc dung P 1an cong suét phan khang Q.Cac nguon tiéu thu cong suét
phan khéng la:dong co khong dong bo,tiéu thu khoang 60-65% tong cong suat
phan khang cia mang dién nha may,may bi€n 4p tiéu thu khoang 20-25%
DPuong day va cdc thiét bi tiéu thu khoang 10%,tuy thudc vao thiét bi ma nha

mady c6 thé tiéu thu mot luong cong suét phan khang nhiéu hay fit.

-Truyén tai mot lugng cong suat phan khiang qua day dan va may bién dp sé
gay ra ton that dién dp ,t6n that dién nang 16n va 1am giam kha niang truyén tai
trén cic phan tir cua mang dién .Do d6 dé c6 loi vé kinh t€ - k§ thuat trong luéi
dién can nang cao hé s6 cong suat tu nhién hoac dua nguoén bu cong suat phan
khang t6i gin noi tiéu thu d€ tang hé s6 cong suat cos ¢ 1am giam luong cong

sut phan khang nhan tr hé thong dién .

II)CAC BIEN PHAP NANG CAO HE SO CONG SUAT COSo TU NHIEN

1. Thay déi va cai tién quy trinh cong nghé dé cac thiét bi dién lam

viéc 6 ché do hop ly nhat:
Cian cit vao diéu kién cu thé can xap xép quy trinh cong nghé mot cdch hop
1y nhat .viéc giam b6t nhiing tic dong nhitng nhan cong thira va 4p dung céc
bién phap gia cong tién tién déu dua tGi két qua tiét kiém dién ,giam b6t dién

nang tiéu thu cho mot don vi san pham
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Trong nha mdy ,céc thiét bi c6 cong suat 16n thuong 1a noi tiéu thu nhiéu
dién nang nhat vi th€ can nghién ciu dé cac thiét bi d6 van hanh & cdc ché do

kinh t€ nhat va tiét kiém nhat.
2
O cdc nha may c6 cong suat 16n ,cac mdy d6 thudng tiéu thu khoang tir 30-

40% cong suit dién nang cung cip cho toan nha may .vi vay dinh ch€ do van
hanh hop 1y cho cdc mdy d6 c6é anh hudng 16n dén van dé tiét kiém dién.Theo
kinh nghiém van hanh thi hé s phu tia clia cdc mdy cong suat 16n gin bang 1 thi
dién nang tiéu hao trén mot don vi san phdm s& gidm t6i miic t6i thiéu ,vi vay
can bo tri cho cac may nay luon ludn lam viéc day tai ,

M4y bom va quat cung 1a nhitng ho tiéu thu nhi€u dién, khi cé nhiéu may
bom hay mdy quat lam viéc song song thi phai di€u chinh t6c do va phuong
thitc van hanh cta ching dé dat dugc phuong thitic van hanh kinh t&€ va tiét kiém
nhat.Cac 10 dién(dién trd, dién cam ,hd quang) thuong cé cong suat 16n va van
hanh lién tuc trong thoi gian dai ,vi vay can sip xép dé chiing 1am viéc déu trong
ba ca,trdnh tinh trang lam viéc mot lic gay tinh trang cang thang vé phuong dién

cung cap dién.
2) Thay thé dong co khong dong bo lam viéc non tai bang cac dong co ¢
cong suat nho hon:

Khi 1am viéc dong co dong bo tiéu thu cong sudt phan khang bang
Q=Qy+(Qun-Qn)*K,*
Trong do :
Q,:Cong suat phan khang lic dong co lam viéc khong tai
Q,,,:Cong suat phan khang lic dong co lam viéc dinh mic
K,:Hé¢ s6 phu tai
Cong suit phan khang khong tai Q, thuong chi€ém khoang 60-70% cong suat
phan khang dinh mitcQ,,,

Hé s6 cong suat cua dong co duge tinh theo cong thiic sau:

70

Téng Thi Ly - TDH3 - K43



Do dn mén hoc_ Hé thong cung cdp dién

P 1
Cos¢=§= —
Qp +(Qun - Qo) * K
1+
\/ |: I:)dm*Kpt

Tir cdc cong thic trén ta dé thdy néu dong co lam viéc non tai(K,) bé thi

Cos ¢ s€ thap.

Diéu kién kinh t€ cho phép thay th€ dong co 1a : viéc thay thé phai giam
dugc t6n that cong suat tic dung trong mang va dong co ,vi c6 dugc nhu vay
viéc thay th€ méi c6 loi .Céc tinh todn cho thdy rang :

-Néu K ,<0,45 thi viéc thay the bao gio cung c6 1oi
-Néu 0,45<Kpt<0,7 thi phai so sanh kinh t&€ ky thuat méi xac
dinh viéc thay thé c6 1gi hay khong

Diéu kién k¥ that cho phép thay th€ dong co 1a:Viéc thay thé phai dim bao
nhiét do ctia dong co nho hon nhiét do cho phép,dam bao diéu kién mé mdy va
lam viéc cua dong co.

3) Han ché dong co chay khong tai:

Cédc mdy cong cu trong qud trinh gia cong thuong nhiéu lic phai chay khong
tai ,chang han nhu chuyén dong tir dong tdc gia cong nay sang dong tdc gia cong
khac ,khi chay Iui dao hodc ra mdy ciing c6 thé do thao téc ciia cong nhan khong
hop 1y ma nhiéu lic mdy phai chay khong tai .Nhiéu thong ké cho thay doi véi
may cong cu thoi gian chay khong tai chiém khoang 35-65% toan bo thoi gian
lam viéc .Ching ta di bi€t dong co chay non tai thi hé s6 Cos ¢ clia n6 rét thiap
.Vi th€ han ch€ dong co chay khong tai 12 mot trong nhiing bién phap dé nang
cao he s6 Cos ¢ cua dong co.

Bién phap han ché dong co chay non tai dugc thuc hién theo hai huéng :

-Huéng thit nhat 1a van dung cong nhan hgp 1y hoa cdc thao tac ,han ché

dén muc thap nhat thoi gian chay khong tai;
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-Hudng tha hai 1a dat bo han ché khong tai trong so do khong ché dong
co.Thong thuong néu dong co chay khong tai qua thoi gian chinh dinh t, nao d6
thi dong co bi cat ra khéi mang .

4) Dung dong co dong bo thay thé dong co khong dong bo:

‘7 N
O nhitng mdy san xuat c¢6 cong sudt twong doi 16n va khong yéu cau diéu

chinh t6c do mdy bom,mdy quat,mdy nén khi ta nén dung dong co dong bo .Vi

dong co déng bo c6 nhitng wu diém 16 rét sau day so véi dong co khong dong bo

-Heé s6 cong sudt cao ,khi can c6 thé 1am viéc & ch€ do qud kich tir
dé tr& thanh mot may b cung cép cong suat phan khang cho mang dién .

-M6 men quay ty 1é bac nhat v6i dién ap cua mang ,vi vay nd it phu
thuoc vao su dao dong cua dién 4p .Khi tin s6 clia ngudn khong déi ,t6c do quay
ctia dong co khong phu thudc vao phu tai ,do d6 nang suat lam viéc clia may

cao.

Khuyét diém clia dong co 1a ché tao phic tap , gi4 thanh dat .Chinh vi vay
dong co khong dong bo chi chiém khoang 20% tong s6 dong co dung trong cong
nghiép .Ngay nay nho da ch€ tao dugc nhiing dong co gia thanh ha va cé gia
cong sudt tuong doi rong nén nguoi ta ¢ xu huéng xi dung loai dong co dong
bo .

5) Nang cao chat luong stra chira dong co :

Do chat lugng stra chira dong co khong t6t nén sau khi stra chita cac tinh
niang ctia dong co thudong kém :t6n that trong dong co tang lén ,Cos ¢ giam vi
vay can chi trong dén khau nang cao chat lugng stta chita dong co goép phan giai
quyét van dé cai thién hé s6 Cos¢ cuia nha mdy .

6) Thay thé may bién ap lam viéc non tai bang nhirng may bién ap co
dung luong nho hon:

M4y bién dp la mot trong nhiing may dién tiéu thu nhi€u cong suat phan

khang (Sau dong co khong dong bo) Vi vay néu trong tuong lai tuong doi dai ma
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hé s6 phu tai cia may bién ap khong c6 kha nang vuot qua 0,3 thi nén thay n6
bang mdy c¢6 dung luong nho hon .Diing vé mit van hanh ma xét thi trong thoi
gian ¢6 phu tai nho (ca ba) nén cit b6t cac mdy bién 4p non tai .Bién phdp nay
cling ¢6 tac dung 16n nang cao hé s6 Cos ¢ tu nhién ctia nha may.

IIT) NANG CAO HE SO COSe¢ BANG PHUGNG PHAP BU

Bang cdch dat cdc thiét bi bu & gan cdc ho ding dién dé cung cap cong sudt
phan khang cho ching ,ta giam dugc luong cong suat phan khang phai truyén
trén duong day do d6 nang cao hé s6 Cose mang dién .Bién phap bu khong
giam duoc lugng cong suat phan khang ctia cac ho tiéu thu ma chi giam dugc
lugng cong sudt truyén tai trén duong day ma thoi . Vi thé€ chi sau lkhi thuc hién
cac bién phap nang cao hé s6 Cos ¢ tu nhién ma van khong dat dugc yéu cau thi
ching ta méi xét t6i phuong phap bu .N6i chung hé s6 Cos ¢ tu nhién cao nhat
cling khong dat tGi 0,9 (thuong vao khoang 0,7-0,8)vi th€ cac xi nghiép hién dai
bao gio cling dat thém cac thi€t bi bu .Can chd y 1a bu cong suat phan khang
ngoai muc dich chinh 1a nang cao hé s6 Cos ¢ dé tiét kiém dién con c¢6 tdc dung

hét siic quan trong 12 diéu chinh va én dinh dién 4p clia mang

Bu cong suat phan khang dua lai hiéu qua kinh t&€ nhu trén da phan tich
nhung phai t6n kém thém vé€ mua sdm thiét bi bu va chi phi van hanh chung .Vi
vay quyét dinh phuong an bu phai dua trén co s& tinh todn va so sanh kinh t&€ ky
thuat .

IV)CAC THIET BI BU TRONG HE THONG CUNG CAP PIEN
1) Tu tinh dién:

+Nhuoc diém :
-Rat kho diéu chinh tron trong tu
-Tu chi phat ra cong suat phan khang ma khong tiéu thu cong
suat phan khiang
-Tu rat nhay cam véi dién ap dat ¢ dau cuc (Cong suét phan

khang phat ra ti 1¢ v6i binh phuong dién ap dat & dau cuc)
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-Dién ap diu cuc ting qua 10% tu bi nd
-Khi xay ra su c¢6 16n tu rat dé hong
+Uu diém :

-N6 ¢6 phan quay nén van hanh quan 1i don gian

-Gi thanh KVA it phu thudc vao téng chi phi dé dang xé 1é cic
dai luong bu dat & cdc phu tai khiac nhau nhan lam giam dung luong tu dat &
phu tai

-Tén that cong suit tac dung trén tu bé (0,03-0,035)KW/KVA

-Tu c6 thé ghép noi song song hoic ndi tiép dé dap ting v6i moi

dung lugng bu & moi cép dién ap tir 0,4-750KW
2)May bu dong bo : (Thuc chit 1a dong co dong bod song khong mang tai)

+Uu diém :
-C6 thé diéu chinh tron cong suat phan khang
-C6 thé tieu thu bét cong suat phan khiang khi hé thong thira
cong suat phan khang
-Cong sudt phan khang phat ra & dau cuc ti 1& bac nhat véi dién
ap dat & dau cuc (Nén it nhay cam)
+Nhuoc diém:
-Gi4 thanh dat
-Thuong dung véi may c6 dung luong tir SOOOKVA trd 1én
-T6n hao cong suat tic dung roi trén may bu dong bo 1a 16n
(D6i voi may 5000-6000K VA thi ton hao tix 0,3-0,35KW/KVA)
-Khong thé 1am viéc & moi céap dién dp (Chi c6 tir 10,5 KV tr&
xuong)
-May nay chi dat & phu tai quan trong va ¢6 dung lugng bu 16n
tit S000KVA tré 1én

3)Pong co khong dong bo duoc hoa dong bo hoa:
-Khong kinh t€ _Gid thanh dat
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_Tén hao cong suat 16n
-Chi dung trong trudng hop bat dac di
(Ngoai ra nguoi ta con dung mdy phat dién phat ra cong suit phan khang tuy
nhién khong kinh t€)
*Qua nhitng phan tich trén ta thdy dé dap tng dugc yéu ciu bai todn va
nang cao chat luong dién nang ta chon phuong phép bu bang tu dién tinh

Cac budc duoc tién hanh nhu sau:

B,) Xac dinh dung luong bu

1)Hé so Cos ¢ , toan xi nghiép:

LA X Pii *COS@
Tacohé¢ s6 Cosg,= 2P i
Z Pttpxi

=0.65
Hé s6 Cos¢ , t6i thiéu do nha nuéc quy dinh 1a 0,85-0,95 nhu vay ta phai bu
cong suat phan khang cho nha mdy dé nang cao hé s6 Cos g ,,
2)Tinh dung lugng bu téng cua toan xi nghiép :
Cong thic tinh:
Qux=P*(tg0,-tg9,)
Trong do:
+tg ¢, : Tuong tng véi hé s6 Cos ¢, trudckhi bu
+tg ¢, :Tuong tng v6i hé s6 Cos g, sau khi can bu dé dat gid tri quy
dinh (& day ta 1ay Cos ¢, bang 0,95)
Cos ¢, =0,65 = tgp,=1.169
Cos 9,=0,95 = tg¢,=0,329
Vay ta c6 Q,xy=2799.37x(1.169 - 0.329)=2351.47(KVAR)
Vay Q,s=2351.47 (KVAR)
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B, ) Chon thiét bi bu va vi tri bu

1)Vi tri dat thiét bi bu:

Vé nguyén tic dé c6 loi nhat vé mat giam ton that dién 4p ,t6n that dién
nang cho doi tuong dung dién la dat phan tan cac bo tu bu cho timg dong co dién
,tuy nhién néu dat phan tan s& khong c6 1oi vé von diu tu ,lap dat va quan 1y van
hanh .Vi vay viéc dat cac thiét bi bu tap trung hay phan tan la tuy thuoc vao ciu
tric hé thong cung cdp dién ctia doi tuong ,theo kinh nghiém ta dat cac thiét bi
bu & phia ha 4p clia tram bi€n 4p phan xuong tai ti phan phoi ,va & day ta coi gia
tién don vi (D/KVAR) thiét bi bu ha dp 16n khong ddng ké so véi gi tién don vi
ton that dién nang qua mdy bién 4p .

2)Chon thiét bi bu :

Nhu da phan tich & trén va tir cdc diac diém trén ta c6 thé Iya chon thiét bi bu
1 c4c tu dién tinh N6 c¢6 wu diém 12 gid 1 don vi phan khang la khong déi nén
thuan tién cho viéc chia nhé thanh nhom va dat gan cac phu tai .Mat khac tu
dién tinh tiéu thu rat it cong suit tic dung tir 0,003-0,005KW va van hanh don
gian va it su co .
B; ) Tinh toan phan phéi dung luong bu
So d6 nguyén 1y 1ap dat thiét bi bu :

120KV 10KV CAP P+J O
> ( Z ) L . < I
r D |
' Qui
So do thay thé:
Rci Rri
10K 0,4KV
: L1 | I I > (Oi-Ol\i)
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1)Tinh dung luong bu cho tirng mach:
-Cong thitc phan phoi dung Iugng bu cho mét nhanh hinh tia .

H

QQ,

Rddi Rddn

Rha 1 Rhan

™ T

le Ql Qb2 Q2 an Qn

Ta c6 cong thic:

R

Q=Q, - {_an _Q’“}*th V6i i=1-n
Trong do:

+Q,; :La cong suat bu can dat & nhanh tha i

+Q, :La cong suat phan khang ctia nhanh thi i

+Q,,:La cong suit phan khang toan xi nghiép

+Q,, :La cong suat bl can thiét dé dam bao Cos ¢ theo quy dinh

+R; :DPién tr& nhanh thi i ,v6i R, = R +R,;

+R, :Dién tré twong duong toan mang

+R y5:Dién tré ctia duong day thit i

+ R, ,;:Dién tré cua may bién 4p thit i,va duogc tinh nhu sau:

AP, *U 2
Rbai = gg—
dm
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Pé thuan tién cho viéc van hanh va giam bét cdc thiét bi déng cat ,do ludng
cho cdc nhém tu ,ngudi ta quy dinh rang néu dung luong bl t6i uu cua mot
nhanh nao d6 nho hon 30 KVAR thi khong nén dat tu dién 6 nhanh d6 nira ma
nén phan phoi dung luong bu d6 sang cac nhanh lan can.

*Bay gio ta di tinh dién tré tuong duong ctia cac nhanh :

Pudng cap | Fmm? | L,m r,Q/km |Rg R, Q |RQ

PPTT-B, 16 100 1.47 1.3 0.074 1.374
PPTT-B, 16 72 1.47 1.6 0.053 1.653
PPTT-B, 16 40 1.47 2.8 0.029 2.829
PPTT-B, 16 64 1.47 1.6 0.065 1.665
PPTT-B; 16 88 1.47 2.8 0.129 2.929
PPTT-By 16 64 1.47 2.8 0.094 2.894
PPTT-B, 16 156 1.47 2.1 0.232 2.332

*Bay gio ta di tinh dién tré tuong duong clia cac nhanh :

VaR, = (1/R+1/Ry+1/R+1/R,+1/R, +1/R+1/R,)"
= (1/1.374 +1/1.653+1/2.829 +1/1.665 + 1/ 2.929+1/2.894+1/2.332 )"!
=1/3.403(Q)
VayR, = 0.294(Q)
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*)So d6 thay thé mang cao dp xi nghiép dung dé tinh todn cong suét bu tai thanh

cai ha ap cac tram bién ap PX:

PPTT
R4 R, R R, R; R R
Rb4 RbZ Rb3 Rb4 RbS Rb6 Rb7
T IT IS8 T4 TL T
Qo Qv QQy Qe Qs Qus Qs Qs Qs Qe Qs Qp

*Tinh cong suat bu cho nhanh BATT-B;:
Q,,=1063.9-(3368.8-2531.5) 0.294/=149(KVAR)

Ta tinh toan tuong tu cho cdc nhém khac ta c6 két qua dugc ghi trong bang

sau:
Bang 5-2
Tén nhanh | Q, (KVAR) |QL(KVAR) | Q, (KVAR) | Q,(KVAR)
BATT-B, 1063.9 3368.8 2531.5 884.7
BATT-B, |759.9 3368.8 2531.5 610.9
BATT-B, |493.9 3368.8 2531.5 406.9
BATT-B, |830.6 3368.8 2531.5 682.8
BATT-B; | 189.9 3368.8 2531.5 82.4
BATT-B, |258.3 3368.8 2531.5 173.2
BATT-B, |395.1 3368.8 2531.5 289.5
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B,) Chon kiéu va dung luong bu

Vi dién ap thap nén ta chon tu dién ap thap thuong duoc ch€ tao thanh tu 3

pha ,3 phan tir cia n6 duoc néi thanh hinh tam giac .

Can cu vao két qua trén ta chon dung loai bo tu 3 pha do Lién X0 ché tao bo

tu dugc bao vé bang dptomdt, trong ti c6 dat ciac béng dén lam dién tré phéng

dién .

Chon loai tu KC2-0,38-28-3Y, cong sudt moi tu 1a 28KVAR dau song song

Bang 5-3 chon tu bu dat tai cac tram bién 4p phan xuong :

Vi tri | Loai tu S6 pha Q,(KVAR) | So lugng
dat

B, K(C2-0,38-50-3Y, 3 884.7 18

B, K(C2-0,38-50-3Y, 3 610.9 12

B, K(C2-0,38-50-3Y, 3 406.9 8

B, KC2-0,38-50-3Y, 3 682.8 13

B; K(C2-0,38-50-3Y, 3 82.4 2

By KC2-0,38-50-3Y, 3 173.2 4

B, KC2-0,38-50-3Y, 3 289.5 6

Hinh 5-2 :So d6 nguyén 1y dat tu bu trong tram bién ap.

OGN O

05705

By
o

Wi
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Hinh 5-3 So d6 lap dat tu bu trong tram dat hai MBA

I
T | R b
Py cI) ci) 4{)@ PoE’s >
v LI Iﬁ- LI ﬁ. v A ‘ |
0 Ap bu
A [YY bu . pp A
t(;lr)lg cho Cos Phan Cos cho t(ilr)lg
P.X @ doan @ P.X

Hinh 5-4: So d6 1ap dat tu bu trong tram dat mot MBA

R

L

11

|
Y
A
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Két ludn

Vi nhiém vu thié ké mang cung cdp dién cho nha mdy Dong ho chinh
xdc Trong qud trinh lam viéc giip em nam viing hon ly thuyét da hoc duoc
trong bai gidng cia thdy , c6 thém nhiéu su hiéu biét vé thuc té" Tuy nhién do
noéi dung cong viéc hoan ton mdéi mé va tam hiéu kiét con han ché nén do dn
mon hoc cua em khong trdanh khoi thiéu sét . Em mong cdc thdy cé chi chi bdo
va giup do em .

Em xin chdn thanh cam on :
Sinh vién thuc hién:
Tong Thi Ly

82

Téng Thi Ly - TDH3 - K43



Do dn mén hoc_ Hé thong cung cdp dién

TAI LIEU THAM KHAO
1. Thiét k& cap dién (NXB KHKT)
Tac gia:  Ngo6 Hong Quang
Vi Van Tam
2.Giéo trinh cung cdp dién cho xi nghiép cong nghiép
Tac gia:  Ngo Hong Quang
Tran Bach
bang Ngoc Dinh
Phan bang Khai
Ngoc Hong Quang
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