MUC LUC

Loi néi dau

Chwong 1. Xac dinh phu tai tinh toan cua phan xwéng SCCK........ 2
1. 1. Khaiquat chung..........cooieii e
1.2. Cac phuwong phap xac dinh phu tai tinh toan ...................
1.2.1. Phwong phap xac dinh PTTT theo céng suat dat .........
1.2.2. Phwong phap xac dinh PTTT theo céng suét ..............
1.2.3. Phwong phap xac dinh PTTT theo suét tiéu hao ......... 3

.2.4. Phwong phap xac dinh PTTT theo suat phu tai.............

3. Tinh toan PTTT cho phan xw&ng xtra chira co khi ..........

A.Phannhdmphutai ..o,

2. Xacdinh PTTT ciacac nhdm ...........cocevviiiiiininininnnn, 13

.3. Xac dinh PTTT cua toan phan xwo’ng .........................

. Xac dinh PTTT cho cac phan xwdng con lai...................... 14

. Phan xwdng két cAu kim 10@i ................coovviveeennnaen,

.Phan xwéng 1ap rap co KNi ......cooveiiiiiiiiieein 15

Phan xuwdng @UC ...

.Phan xwédngnénkhi ... 16

Phan XWONg rén ... 17

S Tram bOM L

. Phan xuong xtra chira coKhi ... 18

. Phan xuong gia céng go . 19

.banquan ly nha may ........ccccciiiiiiiiiieeee e
1.5. Xac dinh PTTT cla nha MAy........ccccvvvvvvvreniiiiiiieieveeeeeeveeee 20
1.5.1. Xac dinh tam phu tai dién va vé biéu dd phu tai ........... 21

Chwong 2. Thiét ké mang cao ép cho toan nhamay........................ 23
2.1. Khai quat chung .. :
2.2. Lya chon phuong an va cac thlet b| cho mang ................. 24
2.2.1.ChoN CAP oo
2.2.2. Xac dinh chi phitinhtoan..................c.oo i, 27
2.2.3. So' dd tram phan phditrung tam ............cooveiiiiiiie, 28
224 . Tinhtoan nganmach.............oooiiiiii
2.3. So' d6 tram bién Ap phAn XWONG .......ovvveeeeieieeieieen, 32
2.3.1. Lwa chon va kiém tra dao cach lycaoap ......ccoovevevnnnnnnnn
2.3.2. Lwya chon va kiém tra cau chi cao =] o S 33
2.3.3. Lwa chon va kiém tra aptomat ..............cccceeveeiiieinnnn,
2.34.Lyachonthanh gop ....ccoovviiiiiiiieeeeeennn 34
2.35. KELIUAN ..ottt 35

1
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.

hhhh######www

LOOO\IO)O'I-hQJI\)—\



Chwong 3. Thiét ké mang dién ha ap cho phan xwéng

3.1. Khaiquatchung.........oooii i
3.2. Lwa chon cac thiét bj cho ti phan phdi........................... 38
3.2.1. ChON CAP .,
3.2.2. Lra chon mAy CAt CUC DO .......ovveieee e
3.2.3. chon cap t& t0 phAn Phdi ....oooveeeeeieee e
3.3. Lwa chon cac thiét bj trong ta dong IWe ........oeevveeeeean.. .. 39
3.3.1.ChoNCACMCCB ... e 40
3.3.2. Cac dwong cap theo diéu kién phatnéng ....................
3.3.3. Lwa chon cac thiét bi cho tbng nhém...........ocoeeeeein.....
Chwong 4. Tinh toan bu céng suat phan khang cho toan nha

4.1. Khai qQUAt ChUNG ...

4.2. Chon thiBt Di DU ...oeeee e 47

4.3. Xéac dinh va phan bb dung lvong bl ..........ccoeevevieiiinnn...
KEL TUAN CRUNG ...ttt 50
Tai HEU thaM KNBO ..o 60



CHUONG 1. XAC PINH PHU TAI TINH TOAN
CUA PHAN XUONG CO KHI

1.1. Khai quat chung

Phu tai tinh todn 1a phu tai gia thiét 1au dai khong doi , tuong duong vé6i phu
tai thuc t€ luon bién doi vé mat hiéu qua phat nhiét hoac mic do huy hoai cdch
nhiét .N6i cach khac , phu tai tinh toan cling dot néng thiét bi lén t6i nhét do
tuong tu nhu phu tai thuc t€ gay ra , vi vy chon cac thiét bi theo phu tai tinh
toan s&€ dam bao cho thiét bi vé mat phéat néng .

Phu tai tinh to4an dugc st dung dé€ lua chon va ki€m tra thiét bi trong hé thong
cung cap dién nhu : may bién ap, day dan , cdc thiét bi déng cit , bao vé, tinh
todn ton that cong sudt , ton that dién nang , ton thit dién 4p ; lua chon dung
luong bu cong suat phan khang ...

Phu tai tinh todn phu thuoc vao nhiéu yéu t6 nhu : cong suit ,s6 luong , ché€ do
lam viéc ctia cac thiét bi dién , trinh d6 va phuong thic van hanh hé théng ...Néu
phu tai tinh to4dn xdc dinh nho hon phu tai thuc t€ thi s& 1am giam tudi tho cua
céc thiét bi dién, c6 kha nang dan dén su co, chdy nd,..Nguoc lai, cac thiét bi
duoc Iua chon s& du thira cong sut 1am & dong von ddu tu , gia tang ton that .

1.2. Cac phuong phap xac dinh PTTT

1.2.1. Phuong phap xac dinh phu tai tinh toan theo cong suat dat va hé so6 nhu
cau

P,=K,_P,

nc
Trong do:
K, . -hé s6 nhu cau , tra trong sot tay ki thuat,

P, - cong suét dit cia céc thiét bi, trong tinh todn c6 thé xem gin ding
P~P,. .[kWI].

1.2.2. Phuong phap xdc dinh phu tai tinh todn theo cong suit trung binh va hé so
cuc dai

P, =K, .-Pib = Kinax- Kg-Pim
Trong do :
P,, - cong suat trung binh cua thi€t bi hoac nhém thiét bi,[kW],
K._...- hé so cuc dai, tra trong so tay ki thuat theo quan hé
Kinax = £, Ky),
K, - hé s6 sir dung , tra trong so tay ki thuat ,



1.2.3. Phuong phap xac dinh PTTT theo suat tiéo hao dién nang cho mdt don vi
san pham
a,.M
T

max

P, =

Trong do6 :
a, - suat chi phi dién ning cho mot don vi san pham ,[KWh/dvsp].
M - s6 san pham san sudt dugc trong mot nam,
T, - thoi gian st dung cong suat 16n nhat , [h].
1.2.4. Phuong phap xac dinh PTTT theo suat phu tai trén mot don vi dién tich:
P, =p,.F
Trong do6 :
P, - sut phu téi tinh trén mot don vi dién tich , [W/m?],
F - dién tich bo'tri thiét bi , [m*].
1.3. tinh toan phu tai tinh toan cho phan xuong sira chira co khi
1.3.1.Phan nhém phu tai

Trong mot phan xudng thuong cé nhicu thiét bi c6 cong suét va ché do lam
viéc rat khac nhau , muon xac dinh phu tai tinh toan duoc chinh xac can phai
phan nhém thiét bi dién . Viéc phan nhom thiét bi dién can tuan theo cac nguyén
tac sau:

* C4c thiét bi trong cling mot nhém nén & gian nhau dé giam chiéu dai dudng
day ha 4p nho vay c6 thé tiét kiem duoc von diu tu va ton thét trén cac dudng
day ha ap trong phan xudng.

* Ch& do 1am viéc cla cdc thiét bi trong cing mot nhém nén giong nhau dé
viéc xac dinh PTTT duoc chinh xdc hon va thuan loi cho viéc lua chon phuong
thic cung cap dién cho nhom.

* Téng cong sudt cdc nhém nén x4p xi nhau dé giam ching loai ti dong luc
can dung trong phan xudng va toan nha may . SO thiét bi trong cuing mot nhém
ciing khong nén qua nhi€u boi s6 diu ra cua tu dong luc thudng trong khoang
(8+12).

Tuy nhién thuong thi rit khé thoa man cing mot lic ca 3 nguyén tac trén ,
do vay nguoi thié€t can phai lua chon cach phan nhém sao cho hgp 1i nhat .

Can cit vao vi tri 1ap dat, vao tinh chat va ch€ do 1am viéc cla céc thiét bi
trong phan xuong. Phu tai cua cdc nhém thiét bi dién va phu tai tinh todn cta
chung thanh cac nhom .



* Tinh Iy, cho cac thiét bi trong phan xudng stta chita co khi.D€ tinh toan
don gian thi 1ay hé s6 cos¢p =0.6 va hé s6 st dung K, = 0.16 cho tit ca cac
nhém trong phan xudng 1. Tir d6 ta c6 thé tinh duoc Iy, clia ting thiét bi thong
qua cong sudat ctia ching theo cong thic :

I:)DM

Ipy=—+—"—
oM 3U,.cosg

Sau khi tinh dugc dong dién dinh muc cta cac thiét bi ta c6 bang két qua sau:

Bang 1.1:Tong hop két qua phan nhom phu tai dién

TT | Teén thiét bi So Ki hiéu Ppou(kKW) | Moy
lugng | trénmat |, o0 | Toan bo (A)
bang

1 2 3 4 5 6 7
Nhom I

1 Mady tién ren 1 1 4.5 4.5 11.40

2 Mady tién tu dong 3 2 5.1 15.3 3*12.91

3 Mady tién tu dong 2 3 14.0 28.0 2%35.45

4 Mady tién tu dong 2 4 5.6 11.2 2*%14.18

5 Mady tién tu dong 1 5 2.2 2.2 5.57

6 Mady xoc 3 13 8.4 25.2 3%¥21.70

7 M4y xoc 1 14 2.8 2.8 7.09

8 May bao ngang 2 12 9.0 18.0 2*22.90
Cong nhom 1 15 107.2 272.95
Nhom 11

1 May tién revon ve 1 6 1.70 1.70 4.30

2 May phay van nang 1 7 3.40 3.40 8.61

3 M4y phay ngang 1 8 1.80 1.80 4.56

4 May phay ding 2 9 14.00 28.00 2*35.45

5 May phay ding 1 10 7.00 7.00 17.73

6 M4y doa ngang 1 16 4.50 4.50 11.40

7 May khoan huéng tam 1 17 1.70 1.70 4.30

8 M4y mai phang 2 18 9.00 18.00 2%22.79

9 M4y mai tron 1 19 5.60 5.60 14.18




10 | Méy mai trong 1 20 2.80 2.80 7.09
Cong nhom 11 12 84.50 188.65
Nhom 111

1 Mady mai dao cit got 1 21 2.80 2.80 7.09

2 Mady mai sic van nang 1 22 0.65 0.65 1.65

3 Mady khoan ban 2 23 0.65 1.30 2*1.65

4 M4y ép kiéu truc khuyu 1 24 1.70 1.70 4.30

5 Mdy mai phé 1 27 3.00 3.00 7.60

6 Cua tay 1 28 1.35 1.35 3.42

7 Cua miy 1 29 1.70 1.70 4.30

8 Mady phay van nang 1 7 3.40 3.40 8.61

9 M4y mai 1 11 2.20 2.20 5.57

10 | Méy khoan van nang 1 15 4.50 4.50 11.40
Cong nhom 111 11 22.60 57.24
Nhom IV

1 Lo dién kiéu budng 1 31 30 30 47.98

2 Lo dién ki€u diing 1 32 25 25 39.98

3 L0 dién ki€u bé 1 33 30 30 47.98

4 BE dién phan 1 34 10 20 15.99
Cong nhom IV 4 95 151.93
Nhom V

1 Mady tién ren 2 43 10.0 20.0 2%25.32

2 May tién ren 1 44 7.0 7.0 17.73

3 May tién ren 1 45 4.5 4.5 11.40

4 May phay ngang 1 46 2.8 2.8 7.09

5 May phay van nang 1 47 2.8 2.8 7.09

6 Mady phay rang 1 48 2.8 2.8 7.09

7 M4y xoc 1 49 2.8 2.8 7.09

8 May bao ngang 2 50 7.6 15.2 2*19.25

9 Mdy mai tron 1 51 7.0 7.0 17.73

10 | May khoan ding 1 52 1.8 1.8 4.56

11 | Bda khi nén 1 53 10.0 10 25.32

12 | Quat 1 54 32 32 8.10

13 | Bién 4p han 1 57 12.5 12.5 31.58




14 | May mai pha 1 58 3.2 3.2 8.10
15 | Khoan dién 1 59 0.6 0.6 1.52
16 | Mdy cat 1 60 1.7 1.7 4.30
Cong nhomV 18 90.27 228.59
Nhom VI
1 Ban ngudi 1 65 0.50 0.50 1.27
2 Mady cuén day 1 66 0.50 0.50 1.27
3 Ban thi nghiém 1 67 15.00 15.00 37.98
4 BE tdm c6 dot néng 1 68 4.00 4.00 10.13
5 Tu sy 1 69 0.85 0.85 2.15
6 Khoan ban 1 70 0.65 0.65 1.65
Cong nhom VI 6 21.5 54.44

1. 3.2. Xéc dinh phu tai tinh toan ctia cic nhém phu tai
Tinh todn cho nhém I
Bang 1.2: Danh sach thiét bi thuéc nhém 1

TT | Tén thiét bi So Ki hiéu Py (kW) |
lugng | trénmat |, o0 | Toan bo (A)
bang
1 2 3 4 5 6 7
Nhom I
1 | Mdy tién ren 1 1 4.5 4.5 11.40
2 | May tién tu dong 3 2 5.1 15.3 3*12.91
3 | Mdy tién tu dong 2 3 14.0 28.0 2*%35.45
4 | May tién tu dong 2 4 5.6 11.2 2*%14.18
S | May tién ty dong 1 5 2.2 2.2 5.57
6 | Mdy xoc 3 13 8.4 25.2 3*#21.70
7 | Méy xoc 1 14 2.8 2.8 7.09
8 | Mdy bao ngang 2 12 9.0 18.0 2%22.90
Cong nhom 1 15 107.2 272.95

* V6i nhém mdy nay ¢ phan xudng sua chita co khi ¢6 k; = 0,15;cos¢p = 0,6
(tra trong bang PL1.1_TL1




Ta c6 : Téng s6 thiét bi trong nhém I 1a n=15;

Téng s6 thiét bi min ¢c6 cong suat >(1/2) cong suat danh dinh max c6
nhom lan,=7;

n=" =7 047
n 15
P*=5=14.2+9.2+8,4.3 =0,66
P 107,2

Tra bang PL1.5(TL1) tim duoc n,,,.=0,81
S6 thiét bi dung dién hiéu qua  ny,, =ny. .n =0,81.15=12,15(1ay n,,,=12)
Tra bang PL1.6(TL1) v6i k,=0,15 va n, = 12 tim duoc k,,,=1,96
Phu tai tinh toan ctia nhém I:
P,=k,. k4 .P=0,15.1,96.106,5=31,31 kW
Q=P, . tgp =31,31.1,33 =41,64 kVar
P _ 31,31

S, = —¢ =52,18 kVA
cosQ 0.6
S 52,18
[,=—=—""—=7928 A
UV3 03843

T = 5.Lmactkae Y 1 = 221,08 (A)

Trong d6 :1,,,., - dong dién khoi dong cua thiét bi ¢ dong dién 16n nhit trong
nhom; k, -hé so dong thoi, & day 1ay k= 0,8

Tinh todn cho nhom I1

Bang 1.3: Danh sach cac thiét bi trong nhom 11

TT Tén thiét bi So Ki hiéu Pyu(kKW) Ipm
lugng trlé:: mat |, Miay | Toan bé (A)
ang
Nhom 11
1 | Méy tién revon ve 1 6 1.70 1.70 4.30
2 | Méy phay van nang 1 7 3.40 3.40 8.61
3 | Méay phay ngang 1 8 1.80 1.80 4.56
4 | May phay ding 2 9 14.00 28.00 2%35.45
5 | Méay phay dung 1 10 7.00 7.00 17.73
6 | Mdy doa ngang 1 16 4.50 4.50 11.40




7 | Mdy khoan huéng tam 1 17 1.70 1.70 4.30

8 | Mdy mai phing 2 18 9.00 18.00 2%22.79

9 | Mdy mai tron 1 19 5.60 5.60 14.18

10 | Mdy mai trong 1 20 2.80 2.80 7.09
Cong nhom 11 12 84.50 188.65

* VGi nhém may nay & phan xuéng sua chita co khi cé k, = 0.15;cos¢p = 0,6 (tra
trong bang PL1.1_TL1

Ta c6 : Téng so thiét bi trong nhém 11 12 n=12;

Téng s6 thiét bi min c6 cong suat >(1/2) cong suat danh dinh max
(14kW) c6 trong nhém lan,=5;

n="=3 =042
12

n

P _92+142+7
P 84,5

Tra bang PL1.5(TL1) tim duoc n,,,.=0,81
S6 thiét bi dung dién hiéu qua  ny,, =n,,. .n =0,81.12=9,72(1ay n,,=10)
Tra bang PL1.6(TL1) véi k,=0,15 va n, = 10 tim duoc k,,,=2,10
Phu tai tinh todn ctia nhém I:
P,=k,. Ky .P=0,15.2,1.84,5=26,62 (kW)
Q.=P, .tgp =26,62.1,33 =354 (kVar)
P _ 354

P* = :0,63

max

S,= —" =59 (kVA)
cosQ 0,
S 59
[[= —% = = 89,64 (A
YUV3 03843 (&)

T = 5 Lmactkae Y 1 = 228,73 (A)

Trong d6 :1I 4., - dong dién khoi dong cua thié€t bi c6 dong dién 16n nhat trong
nhom; k, -hé s6 dong thoi, & day lay k= 0,8




Tinh toan cho nhém 111

Bang 1.4: Danh sach cac thiét bi trong nhom 111

TT | Tén thiét bi So Ki hiéu| P, (kW) lom
lugng :)rf’“ mat | May | Toanbo | (A)
ang

Nhom 111
1 May mai dao cét got 1 21 2.80 2.80 7.09
2 Mady mai sic van nang 1 22 0.65 0.65 1.65
3 M4y khoan ban 2 23 0.65 1.30 2*%1.65
4 May ép kiéu truc khuyu | 1 24 1.70 1.70 4.30
5 M4y mai phd 1 27 3.00 3.00 7.60
6 Cua tay 1 28 1.35 1.35 3.42
7 Cua mdy 1 29 1.70 1.70 4.30
8 May phay van nang 1 7 3.40 3.40 8.61
9 Mdy mai 1 11 2.20 2.20 5.57
10 | Méy khoan van nang 1 15 4.50 4.50 11.40

Cong nhom 111 11 22.60 57.24

* V6i nhom may nay & phan xuong stra chita co khi ¢6 k; = 0.15;cos¢ = 0,6 (tra
trong bang PL1.1_TL1

Ta c6 : Téng so thiét bi trong nhém 11 1a n=11;

Tong s6 thiét bi min c6 cong sudt >(1/2) cong sudt danh dinh max
(4,5kW) ¢6 trong nhém 12 n = 4;

.= — =— =0,36
n 11
P*=5=2,8+3,0+3,4+4,5 =061
P 22,6

Tra bang PL1.5(TL1) tim dugc n,,.=0,74
So thi€t bi dung dién hiéu qua n,, =n. .n =0,74.11=8,14(lay n,,=8)
Tra bang PL1.6(TL1) v6i k,=0,15 va n, = 8 tim duoc k,,,,=2,31
Phu tai tinh toan ctia nhém I11:
P,=k,. .k, .P=0,15.2,31.22,6 =7,83 (kW)
Q=P,.tgp =7,83.1,33=10,41 (kVar)

10




P 783

Si= —— = =13,05 (kVA)
cosQ 0,
S 13,05
[ =— =2 =19,83 (A
U3 0383 (B)

T = 5Lmactkae Y 1 = 228,73 (A)

Trong d6 :1 4., - dong dién khoi dong cua thiét bi c6 dong dién 16n nhit trong
nhom,; k, -hé so dong thoi, & day 1ay k, = 0,8

Tinh toan cho nhém IV

Bang 1.5: Danh sach céc thiét bi trong nhém IV

TT | Tén thiét bi S6 Ki hiéu P, (kW) Ly,
lugng trlé:: mat | Miay | Toan bé (A)
ang
Nhom IV

1 | Lo dién kiéu budng 1 31 30 30 47.98
2 | Lo dién kiéu diing 1 32 25 25 39.98
3 | Lo dién kiéu bé 1 33 30 30 47.98
4 | Bé dién phan 1 34 10 20 15.99
Cong nhom IV 4 95 151.93

* Tra bang PL1.1 (TL1) tta tim dugc k,=0,75 ; cosp = 0,95 ta cé: n,, =
€0+25+30+10°

30° +25” +30° +10°

tinh theo cong thic:

= 3,57 vi n>3; n,, <4 nén phu tai tinh todn nhém IV dugc

P, =Yk,.P,, =0,9.95=855 (kW)

Q,=P, . tgp = 85,5.0,33 = 28,2 (kVar)

Ptt
cos®

S, 90

I = =
UMz 0383

I = Ltk S 1, =1,2. 47,98 +0,8 . 98,36 = 155,93 (A)

S, = =90 (kVA)

= 136,74

11




Tinh todn cho nhém V
Bang 1.6: Danh sach cac thiét bi trong nhém V

TT | Teén thiét bi So Ki hiéu Ppyu(kW) Ipm
ueng | N MAt |y May | Toanbo | (A)
ang

Nhom V
1 Mady tién ren 2 43 10.0 20.0 2%25.32
2 M4y tién ren 1 44 7.0 7.0 17.73
3 M4y tién ren 1 45 4.5 4.5 11.40
4 May phay ngang 1 46 2.8 2.8 7.09
5 Mady phay van nang 1 47 2.8 2.8 7.09
6 May phay rang 1 48 2.8 2.8 7.09
7 May xoc 1 49 2.8 2.8 7.09
8 May bao ngang 2 50 7.6 15.2 2*%19.25
9 M4y mai tron 1 51 7.0 7.0 17.73
10 | Mdy khoan ding 1 52 1.8 1.8 4.56
11 | Bua khi nén 1 53 10.0 10 25.32
12 | Quat 1 54 3.2 3.2 8.10
13 | Bién dp han 1 57 12.5 12.5 31.58
14 | Mdy mai phd 1 58 3.2 3.2 8.10
15 | Khoan dién 1 59 0.6 0.6 1.52
16 | Mdy cat 1 60 1.7 1.7 4.30

Cong nhomV 17 90.27 228.59

* Trong nhém thi€t bi nay ¢6 mdy bién ap han la thi€t bi mot pha st dung dién
dp day va lam & ché do ngin han 1ap lai nén can qui d6i vé thanh phéan phu tai 3
pha tuong duong c6 ché do lam viéc dai han (K&t qua thu duoc ghi & bang trén)

Py = V3. e, Pum=+34025.24.0,6=12,5 (kW)

* V6i nhém mday nay & phan xudng sta chita co khi ¢6 k; = 0,15;cosp = 0,6
(tra trong bang PL1.1_TL1)
Ta c6 : Téng so thiét bi trong nhém V 1a n=17;
Tong so thiét bi min ¢6 cong suat >(1/2) cong sudt danh dinh max
(12,5kW) c6 trong nhém la n,= 7;
n, 7 P, 6407

n 17 P 90,27

=0,71

12




Tra bang PL1.5(TL1) tim duoc n,,,.=0,69
S6 thi€t bi dung dién hi¢u qua  ny,, =ny. .n =0,69.17=11,73(lay n,,=12)
Tra bang PL1.6(TL1) v6i k,=0,15 va n, = 12 tim duoc k,,,=1,96
Phu tai tinh toan ctia nhém II1:
P,=k,.. Ky .P=0,15.1,96 .90,27 = 26,53 (kW)
Q:=P, .tgp =26,53.1,33 =35,29 (kVar)
S,= 44,23 (kVA)
S, _ 4423

I = -
U3 0383

T = 5Lmactkae Y 1 = 228,73 (A)

max

=672 (A)
Trong d6 :1,4,,., - dong dién khoi dong cua thiét bi ¢ dong dién 16n nhit trong
nhom; ks -hé s6 dong thoi, & day 14y k, = 0,8

Tinh toan cho nhom VI

Bang 1.7: Danh sach céc thiét bi trong nhém VI

TT | Tén thiét bi So Ki hiéu Pyu(kW) |
luong trlé:: mat |y May | Toan bo (A)
ang
Nhom VI
1 Ban nguoi 1 65 0.50 0.50 1.27
2 Mady cudn day 1 66 0.50 0.50 1.27
3 Ban thi nghiém 1 67 15.00 15.00 37.98
4 BE tdm c6 d6t néng 1 63 4.00 4.00 10.13
5 Tu sy 1 69 0.85 0.85 2.15
6 Khoan ban 1 70 0.65 0.65 1.65
Cong nhom VI 6 21.5 54.44

* V6i nhom may nay & phan xuong stra chita co khi ¢6 k; = 0.15;cos¢p = 0,6 (tra
trong bang PL1.1_TL1)

Ta c6 : Téng s6 thiét bi trong nhém 11 12 n=6;

Tong so thiét bi min ¢6 cong suat >(1/2) cong sudt danh dinh max
(15kW) ¢6 trong nhom lan,= 1;

n="2=1 —017
n 6
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15
215

Tra bang PL1.5(TL1) tim duoc n,.=0,28
So thi€t bi dung dién hiéu qua ny, =n; . .n =0,28.6=1,68(1ay n,, =2)

P.

Ll =0.7
P

Do n,,, <4 nén phu tdi tinh todn ctia nhém VI dugc tinha theo cong thic:

P,= Yk, P, =09.215=1935 (kW)

Q.=P, . tgp =19,35.1,33 =25,73 (kVar)

S,= v = 19353595 kvA)
cosQ 0,
S 32,25
I,= 2t =222 —49 (A
YUM3 0383 (&)

1.3.2. Tinh toan phu tai chi€u sang ctia phan xudéng SCCK:

Phu tai chi€u sang ctia phan xudng dugc xac dinh theo phuong phap suét chi€u
sang trén 1 don vi dién tich :

P.=p,. F
trong do :
P, - sudt chi€u sdng trén 1 don vi dién tich chiéu sdng [W/m?]
F - dién tich dugc chi€u sang [m?]

Trong phan xudéng SCCK hé thong chiéu sang sit dung den soi dot , tra bang
PL1.2(TL1) ta tim dugc p, = 12[W/m?].

Phu tai chi€u sang cua phan xuong :
P.=p,.F=12.1200 = 14,4 (kW)
Q=0

1.3.3. Xac dinh phu tai tinh toan cta toan phan xudéng:

Phu tai tic dung cta toan phan xuong:
P, =k Zn:Pm = 0,85 (31,31426,62+7,83+85,5+26,53+19,35)

=167,57 (kW)
Trong do: k,, - hé s6 dong thoi cua toan phan xudng , 1ay k,, =0,85
Phu tai phan khang ctia phan xudng:

Q. = kg Qs = 0,85 (41,62+35 4+10,41428,2435,29+25,73)
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= 150,15 (kVAr)

Phu tai toan phan cua phan xudng ké ca chiéu sng :

Sup = (P, +P,)? + Q2 = (16757+9) +15015°

=231,78 kKVA

S P
o = wx _ 23178 _ 352,15 A va cosq,, = w — (072
Uv3 0383 S

1.4. Xac dinh phu tai tinh toan cho cac phan xuong con lai

I

Do chi biét trudc cong suat dat va dién tich ctia cac phan xuong nén & day s€ su
dung phuong phéap xac dinh PTTT theo cong sudt dat va hé s6 nhu cau.

1.4.1. Phan xudng két cau kim loai
Cong suat dat : 2500 (kW)
Dién tich :5200 (m?)
Tra bang PL1.3(TL1) vé6i phong thi nghiém ta tim dugc k. = 0,75 va
cosp =0,75 .

Tra bang PL1.2 (TL1). ta dugc cong suét chiéu sdng p, = 20 (W/m?), & day ta
stt dung dén huynh quang nén c¢6 coso,, = 0,85.

* Cong suat tinh toan chiéu sang :
= Po-S=20.5200 = 104 (kW)

Q. =P, .tgp,=104.0,62 =64.48 (kVAr)

* Cong sudt tinh todn dong luc :
P, =k, .P,;=0,75.2500 = 1875 (kW)
Q4 =P, . tgp =1875.0,88 =1650 (kVAr)

* Cong suat tinh toan ctia phan xudng :

P, =P, + P = 1875 +104=1979 (kW)
Q,=Q4+Q.,=64.48 +1610 = 1714.48 (kVAr)

S, = P2 +Q2 =261837 (kVA)

S. 22618 A cosp =1t =0.75

[ = >
tt U\/g Sn
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1.4.2. Phan xudng lap rap co khi
Cong suat dat : 2200 (kW)
Dién tich : 8000 (m?)
Tra bang PL1.3(TL1) v6i phong thi nghiém ta tim duoc k. = 0,3 va
cosp =0,6.

Tra bang PL1.2 (TL1). ta dugc cong suét chiéu sang p, = 15 (W/m?), & day ta
str dung dén soi dot nén cé coso,, = 1.

* Cong suat tinh todn chiéu sang :
= Po-S=15.8000 = 120 (kW)
Q. =Py . tgp., = 0 (kVAr)
* Cong suat tinh toan dong luc :
P, =k, .P,=0,3.2200 =660 (kW)
Qu=P, . tgp =660 . 1,33 =877,8 (kVAr)
* Cong sudt tinh todn cua phan xudng :
P,=P,+ P, =660 + 120 =980 (kW)
Q. =Q4+Q.=877,8 (kVAr)

S, = P2 +Q2 =1315 (kVA)
= 1997 (A)

c
&

cos® =£% =0.74
1.4.3. Phan xudng dic
Cong suat dat : 1800 (kW)
Dién tich : 6000 (m?)
Tra bang PL1.3(TL1) véi phong thi nghiém ta tim dugc k. = 0,3 va
cosp =0,6.

Tra bang PL1.2 (TL1). ta dugc cong suét chiéu sang p, = 15 (W/m?), & day ta
st dung deén sgi dot nén cé coso,, = 1.

* Cong suat tinh toan chiéu sang :
= Po-S=15.6000 =90 (kW)
Q. =P, .tgp.,=0 (kVAr)
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* Cong suat tinh toan dong luc :

P,=k_.P,=0,3. 1800 = 540 (kW)

Q, =P, . te¢ = 540. 1,33 = 718,2 (kVAr)
* Cong sudt tinh toan ctia phan xudng :

P, =P, + P, =540 + 90 =630 (kW

Q, = Q, +Q..=718.2 (kVAr)

S, = P2 +Q2 =955 (kVA)

S

[, = — = 1451 (A
NG (A)
cosQ =SPA = 0,66

1.4.4. Phan xudéng nén khi
Cong suat dat : 800 (kW)
Dién tich : 3000 (m?)
Tra bang PL1.3(TL1) vé6i phong thi nghiém ta tim dugc k. = 0,3 va
cosp=0,6.

Tra bang PL1.2 (TL1). ta dugc cong suét chiéu sang p, = 15 (W/m?), & day ta
str dung dén soi dot nén cé coso,, = 1.

* Cong suat tinh toan chiéu sang :
P.=p,-S=15.3000 =45 (kW)
Q. =P, . tgop, =0 (kVAr)

* Cong suat tinh toan dong luc :
P, =k, .P;=0,3.800 =240 (kW)
Qu=P, . tgp =240. 1,33 =319.2 (kVAr)

* Cong sudt tinh todn cua phan xuong :

P, =P+ P =240 + 45 =285 (kW)
Q,=Q4+Q.,=319.2 (kVAr)
Si = P. +Q; =427.9 (kVA)

S P
L, = — = 650 A =—* =0,67.
t U COS(P S ’

oy

tt
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1.4.5. Phan xudng rén
Cong suat dat : 1600 (kW)
Dién tich : 6000 (m?)
Tra bang PL1.3(TL1) v6i phong thi nghiém ta tim duoc k. = 0,3 va
cosp =0,6.

Tra bang PL1.2 (TL1). ta dugc cong suét chiéu sang p, = 15 (W/m?), & day ta
str dung dén soi dot nén cé coso,, = 1.

* Cong suat tinh todn chiéu sang :
= Po-S=15.6000 =90 (kW)
Q. =Py . tgp., = 0 (kVAr)
* Cong suat tinh toan dong luc :
P, =k, .P,=0,3.1600 =480 (kW)
Q4 =P, . tgp =480. 1,33 = 638.4 (kVAr)
* Cong sudt tinh todn cua phan xudng :
P,=P,+ P =480+ 90 =570 (kW)
Q,=Q4+Q.,=6384 (kVAr
Se =P +Q; =855,8 (kVA)

S
y = 1300 (A
e (A)

Pu 2 0.66.
SII

1.4.6. Tram bom
Cong suat dat : 450 (kW)
Dién tich : 900 (m?)
Tra bang PL1.3(TL1) véi phong thi nghiém ta tim dugc k. = 0,65 va

L, =

CosQp =

cosp =0,75 .

Tra bang PL1.2 (TL1). ta dugc cong suat chi€u sang p, = 15 (W/m?), & day ta
st dung deén sgi dot nén cé coso,, = 1.

* Cong suat tinh toan chiéu sang :
cs— PoS = 15 . 900 = 135 (kW)
Q. =P, .tgo.=0 (kVAr)
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* Cong suat tinh toan dong luc :
P, =k, .P,=0,65.450=292.5(kW)
Qu =Py . tgp =292.5.0,88 =257,4 (kVAr)
* Cong sudt tinh toan ctia phan xudng :
P,=P,+ P = 292.5+ 13.5 =306 (kW)
Q,=Q4 +Q., =2574 (kVAr)

S, = P2 +Q> = 399.86 (kVA)

S
[, = — =607.5 (A
NG (A)
cosQ =SPA =0.77.

1.4.7. Phan xudng sua chita co khi

Cong suat dat : 421 (kW)

Dién tich : 1200 (m?)

Tra bang PL1.3(TL1) vé6i phong thi nghiém ta tim dugc k. = 0,55 va
cosp =0,65.

Tra bang PL1.2 (TL1). ta dugc cong suét chiéu sang p, = 15 (W/m?), & day ta
str dung dén soi dot nén cé coso,, = 1.

* Cong suat tinh toan chiéu sang :
P.=p,-S=15.421=6.3 (kW)
Q. =P, . tgop, =0 (kVAr)

* Cong suat tinh toan dong luc :
P, =k, .P,;=0,55.421=231.55 (kW)
Q4 =P, . tgp =231.55. 1,27 =294(kVAr)

* Cong sudt tinh todn cua phan xuong :

P,=P,+ P, =231.55+ 6.3 =237.85(kW)
Q,=Q4+Q., =294 (kVAr)
Si = 4P +Q; =378.16 (kVA)

I, = US = 574.56 (A) COSQ :;i =0.63

oy

t
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1.4.8. Phan xudng gia cong go :
Cong suat dat : 400 (kW)
Dién tich :900 (m?)
Tra bang PL1.3(TL1) v6i phong thi nghiém ta tim dugc k. = 0,65 va
cosp =0,75 .

Tra bang PL1.2 (TL1). ta dugc cong suét chiéu sang p, = 15 (W/m?), & day ta
str dung dén soi dot nén cé coso,, = 1.

* Cong suat tinh todn chiéu sang :
= Po-3=15.900 =13.5 (kW)

Q. =Py . tgp., = 0 (kVAr)

* Cong suat tinh toan dong luc :
P, =k, .P,=0,65.400 =260 (kW)
Q4 =P, . tgp = 260. 0,88 =228.8 (kVAr)

* Cong sudt tinh todn cua phan xudng :

P,=P,+ P, =260 +13.5 =273.5 (kW)
Q,=0Q, +Q., = 228.8 (kVAr)

S, = P2 +Q2 =356,6 (kKVA)

S
[, = — = 541,79 (A
= Ui (A)
cos(p =SPA =0.77 .

1.4.9. Ban quan 1y nha may :
Cong suat dat : 120 (kW)
Dién tich : 1200 (m?)
Tra bang PL1.3(TL1) véi phong thi nghiém ta tim dugc k. = 0,65 va
cosp =0,75 .

Tra bang PL1.2 (TL1). ta dugc cong suat chi€u sang p, = 15 (W/m?), & day ta
st dung deén sgi dot nén cé coso,, = 1.

* Cong suat tinh toan chiéu sang :
= DPo-S=15.1200 = 18 (kW)
ch = Pcs . tg(pcs =0 (kVAI')
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* Cong suat tinh toan dong luc :
P, =k, .P;=0,65.120 =78 (kW)
Qu =Py . tgp =78 . 0,88 = 68,64 (kVAr)
* Cong sudt tinh toan ctia phan xudng :
P,=P,+ P, =78 + 18 =96 (kW)
Q,=0Q 4 +Q., = 68,64 (kVAr)

S, =P +Q2 =118 (kVA)

S
I = u = 179 (A
SR N ) &)

p

—v =081,
COS( S ,

1.5. Xac dinh phu tai tinh toan cua nha may

Bang 1.8: Phu tai tinh todn cta cac phan xudng

Tén phan S P, |k cos | po P, P, | P Qu S

nc

xuong m | kW O\ Wi | kW W kw kW kVA

Phan xudng 5200 2500 | 0,75 | 0,75 | 20 1875 104 | 1979 1714.48 | 2618,37
két cau kim
loai

Phan xudng 8000 [2200 | 0,30 | 0,74 | 15 660 120 | 980 877.8 1315
1ap rdp co khi

Phan xudng 6000 [1800 | 0,30 | 0,66 | 15 540 90 630 718.2 955
dac

Phan xuodng 3000 |800 0,30 | 0,67 | 15 240 45 285 319.2 427.9
nén khi

Phan xudng 6000 (1600 | 0,30 | 0,66 | 15 480 90 570 638.4 855.8

ren

Tram bom 900 450 |0.65 0,77 |12 292 13.5 | 306 2574 399.86

Phan xudng 1200 421 0,55 10,65 | 15 231,55 | 6,3 294 378.16
stra chita co P37.85
khi

Phan xudng 900 400 |0.65 0,77 | 15 260 13.5 | 273.5 | 288.8 356.6
gia cong gb

Ban quan ly 1200 {120 [0,65 | 0,81 |15 [78 18 96 68.64 118.
nha may
Cong 5357.35 | 5176.92 | 7424.69
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* Phu tai tinh todn tac dung cua toan nha may :
10
Pom = Ky, - me
1

Trong do :
k4 - hé s6 dong thoi 14y bang 0,85
P, =0,85.5357.35=4553.75(KW)

ttnm
* Phu tai tinh todn phan khang toan nha may:
10
Qunm = K - ZQm
1

Trong do :
k, - hé s6 dong thoi 1ay bang 0,85
Quom = 0,85 .5176.2=4399.77
*Phu tai tinh todn toan nha may:
Sinm =6317.6
* Hé s0 cong suat nha may:

COS(P, =Sli =0,72

tt
1.5.1. X4c dinh tam phu tai dién va vé biéu do phu tai
* Tdm phu tdi dién
Tam phu tai dién 12 diém thoa man diéu kién mo men phu tai dat gi4 tri cuc tiéu

Zn:Pili — min
1

Trong do :

P, va I, - cong suat va khoang cdch phu tai thit i dén tam phu tai .D€ xdc
dinh toa do ctia tam phu tai c6 thé sir dung cac cong thic sau :

isixi iSiYi isizi
— 1 ; y0= ]n ; Z0= ln

- ansi >, >'s,

1 1

Xo

Trong do :
Xo » Yo » Zo - toa d clia tam phu tai ,

X ,Y; » Z - toa dO cta phu tai thit i tinh theo mot hé truc toa do XYZ tuy
chon ,
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S, -cong sudt cua phu tai thit i

Tuy nhién trong thuc t€ thi it quan tam tGi z vi dai da s6 cac phu tai dién dugc
xét dén déu duoc bo trf trén cling mot mét bing. Tam phu tai 12 vi trf t6t nhat dé
dat cdc tram bién dp ,tram phan phéi ,th phan phoi ,tt dong luc nhiam muc dich
ti€t kiém chi phi cho day d4n va giam t6n that trén ludi dién.

1..5.2. Biéu d6 phu tai

Biéu do phu tai dién 12 mot vong tron v& trén mat phang , ¢ tam trung véi
tam cha phu tai dién , cé dién tich twong ting vGi cong suét cta phu tai theo ti 1é
xich nao d6 tuy chon .Biéu d6 phu tai cho phép ngudi thiét k& hinh dung dugc su
phan bo phu tai trong mot pham vi can thiét , tir d6 c6 co s dé 1ap céc phuong
4n cung cép dién . Biéu do phu tai duoc chia thanh 2 phan :phan phu tai dong luc

(phan hinh quat cham den) va phan phu tai chi€u siang (phan hinh quat dé tring)

Ban kinh vong tron phu biéu d6 phu tai thit i dugc xdc dinh qua biéu thiic:
R, = JS—iH ; trong d6 m 1a ti 1& xich ,& day chon m = 3(kVA/mm?)
m.

Goc phu tdi chi€u sdng ndm trong bi€u doé phu tai duoc xac dinh theo cong

thirc sau: o= JE0F,
Pll
Bang 1.9: Két qua tinh todn
TT | Tén phan xuéng | P, | P, S R o,
kW | kW kW (mm)

1 | Phan xudng két | 104 | 1979 | 2618.3 | 16.67 18.9
cau kim loai 7

2 | Phan xudng lap | 120 | 980 | 1315 | 11.8 44.08
rap co khi
Phan xudéng dic | 90 630 | 955 10.06 5143

4 | Phan xuong nén | 45 285 14279 | 6.7 56.84
khi

5 |Phanxuéngréen |90 | 570 | 855.8 |9.53 56.84
Tram bom 13.5| 306 |399.86 | 6.5 15.29

7 | Phan xudng sta | 6.3 237,85 | 378.16 | 6.3 9.5
chita co khi

8 | Phan xudng gia | 13.5|273.5 | 356.6 | 6.15 17.77
cong gb

9 | Ban quan ly nha | 18 96 118. 3.54 67.5
may
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CHUONG 2. THIET KE MANG CAO AP CHO TOAN
NHA MAY

2.1.Chon thiét bi dat ,s6 lwong va dung luong may bién ap

Phu tai ciia phan xudng la phu tai dong luc c6 dién ap dinh muic U, =0.38(KV)
Va phu tai chi€u sing khong c6 phu tai dién ap cao do d6 chi can chon nhiing

may bién ap phan xuong c6 dién 4p dinh muc 6.3/0,4(KV)

Dé cung cép dién cho phan xudng hop ly nhét 1a dat céc tram bi€n ap phan
xudng .Céc tram nay dit ké phan xudng dé tich kiém mit bang trong phan xudng

Chon dung luong may bién 4p theo diéu kién :

A b A », . /
-Do6i v6i tram moOt may Sy 5 =S,

- Dai v6i tram nhiéu mdy: nS,, ;>S,/1.4

Can cit vao phu tai tinh to4n cua phan xudng dé lua chon s6 luong va dung
luong ciia may bién ap cung cip dién cho cac phan xudng.

Céc phan xudng 1,2,3 ¢6 phu tai tinh toan 16n nén dit & moéi phan xudng mot
tram bién ap. riéng. Cac phan xuong 4,5 dat chung mot tram bién ap. Cac
phan xudng 6, 7, 8 dat chung mot tram bién ap, con khu vuc ban quan ly nha
may 14y dién ha ap tir phan xudng 2 sang.

Bang 2.1: Két qua tinh s6 luong va dung luong may bién ap

Tén S6 luong | Tén phan xudng Dung Dung Hé s6 | Dung luong
tram MBA lwong mot luong sau khi hiéu
may kVA | toan tram chinh
B, 3 Phan xudng két 1000 3000 0,81 2430
cau kim loai
B, 2 Phan xudng lap 1000 2000 0.81 1620
rap co khi
B, 1 Phan xudng dic 1000 1000 0.81 810
B, 2 Phan xudéng nén 1000 2000 0.81 1620
khi va rén
Tram bom, phan 2000 0.81 1620
B 2 xuong sua chita 1000
> co khi va gia
cong go
Cong 10 10.000 0,81 8100
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=4553,75 (KVA)

Dung luong dinh miic cta tit ca cac tram bién ap sau khi da hiéu chinh theo
nhiét do noi dat: §,,, =7290 (KV)

Dung lugng cac tram bién ap 16n hon phu tai tinh toan clia nha may
AS =8, 5 —Suum = 7290 — 4553,75=2736,25 (kVA)
Dung luong nay 1a dung luong du trit cho kha nang mé rong nha may sau nay

2736‘55 .100% =37.53%

Phu tai tinh toan ctia nha may: S

ttnm

v6i miuc do:

2.2. Lua chon phuong an va cac thiét bi dién chu yéu cho mang dién ap cao
cua nha may
*Chon phuong an cung cip dién: Nha may s€ phai xay dung tram phan phoi
trung gian 6.3 kV dé phan phoi dién cho 5 tram bién 4p phan xudng. C4c thiét
bi déng cit va bao vé dat tap trung tai tram phan phdi trung gian nay. Tai
tram phan phoi trung gian c6 bo tri ngudi truc va diéu khhién chung mot
mang dién 4p cao cua nha may.

Do khoang cach giita cac tram phan phoi téi cac trram bié€n dp phan xudng
ngan nén & tram phan xudng khong cin bo tri thiét bi bao vé ciing nhu nguoi
truc. D€ ddm béo an toan cung cap dién ¢ thé dung hai dudng day cung cap cho
cac tram bién ap phan xudng dat hai may bién dp. Tram phan phdi trung gian
cling dugc nhan dién tir hé thong vé bang hai duong day.So d6 noi day mang
dién 4p cao ctia nha may dugc thuc hién theo so do hinh tia.
2.2.1.Chon cép

Puong day cung cap tir nguon dién vé TBATG dai 2.5 km st dung duong day
trén khong, cap dan loai AC 10 kép.

Nha may lam viéc 3 ca c6 T, ,,=5400(h ),ing v6i day dan AC tra bang 5-tr284-
TL1 J,, =1.2(A/mm?)

max

Loai day din T,..<3000h T,.. =3000-5000h T,.. >5000h
Ava AC 13 1,1 1

Cép 16i dong 3,5 3,1 2,7

Cép 16i nhom 1,6 1.4 12

Chon cép dau vao tram phan phoi trung gian

Tiét dién kinh t&€ cua cua day dan:
_S,m 455375
™ 23U, 2436

F, =lm —182.53 (mm?)

kt

I =219 (A)
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Chon day nhom 16i thép tiét dien 185mm? AC-185.
Chon cap tu tram PPTT dén tram bién ap Bl

- Dong dién lam viéc 1on nhdt cua cdp la :
L = Sw _ 261837
243U, 2436
- V6i cdp nhom va T, = 5400 h tra bang ta duoc : J,, = 1.2 (A/mm?)
- Tiét dién tinh toan cua cap dan la:
| 126

F,= 4™ =—"—=105mm?
«T Ty 12 (mm*©)

—126(A)

Chon cép nhom c6 tiét dién 95 (mm?)
- Kiém tra diéu kién su co:
V6i cap nhom co I, = 270(A)
K, 21, =21, < 270>2.126=252 (A)

Vay cép da chon thoa man diéu kién su co

Ivmax

Chon cap tu tram PPTT dén tram bién ap B2

- Dong dién lam viéc lon nhdt cua cdp la :

S 1315
L = —22 = = 63,26(A
1 2./3U, 2436 ")

- V6i cap nhom va T, = 5400 h tra bang ta dugc : J,, = 1.2(A/mm?)
- Tiét dién tinh toan cta cap dan la:

! _5326_ 52,72(mm?)
1.2

lv max

Ftt = 3.,

Chon cdp nhom c6 tiét dién 50 (mm?)
- Kiém tra diéu kién su co:
V6i cép nhom c6 tiét dién 50 (mm?) ¢6 I, = 110(A)
KI,2L =21 < 110>2.52,72 =105.44 (A)

Vay céap da chon thoa man di€u kién su co

Ivmax

Chon cap tu tram PPTT dén tram bién dp B3

- Dong dién lam viéc lon nhdt cua cdp la :
[ - _Sw _ 955
M 23U, 2436

= 45.94(A)
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- V6i cap nhom va T, = 5400 h tra bang ta duoc : J,, = 1.2(A/mm?)
- Tiét dién tinh toan cta cap dan la:

! 594 _ 38,28(mm?)

— lvmax __
Ftt - 49 -

. 12
Chon cdp nhom tiét dién 35(mm?)
- Kiém tra diéu kién su c6:
V6i cdp nhom 35(mm?) ¢6 I, =90 (A)
KI,>1, =21, <90>23828=7657 (A)
Vay cép da chon thoa man diéu kién su co
Chon cap tu tram PPTT dén tram bién ap B4

- Dong dién lam viéc lon nhdt cua cdp la :
Ivmax = S +Sus _ 427948558 _ 61,76(A)
243U,

24/3.6
- V6i cap nhom va T, = 5400 h tra bang ta dugc : J,, = 1,2 (A/mm?)

- Tiét dién tinh toan cla cap dan la:

! 5L76 _ 51,46(mm?)

— lvmax __
Ftt - T4~

J, 12
Chon cdp c6 tiét dién 50 (mm?)
Chon cap tu tram PPTT dén tram bién ap B5

- Dong dién lam viéc lon nhdt cua cdp la :
_ Sur +Sus TSy +Sye  399,86+37816+356,6+118

I = =60.26(A
omax 23U, 236 ")
- Tiét dién tinh toan cta cap dan la:
— IIvmax _ 60’26 _ 2
F,= N 12 50,22(mm*)
Chon cdp 50 (mm?)’
Bang2.2: Lua chon cap dan cao ap
\ gia S
Tén F, tiét | chiéu . thanh .
R X Lomax 5 . - tién . tong(d)
duong day (mm®) | dién | dai(m) tién(d)
d/m
PPTT-B1 3.126 3.105 | 3.95 | 3.100 | 70.10° 21.10°
3 6
PPTT-B2 | 2.63,26 | 2.52,72 | 2.50 | 2.100 | 58.10 11,6.10 65.6.10°
PPTT-B3 45,94 38,28 | 35 150 | 32.10° | 4,8.10°
PPTT-B4 | 2.61,76 | 2.51,46 | 2.50 | 2.200 | 48.10° | 19,2.10°
PPTT-B5 | 2.60,26 | 2.50,22 | 2.50 | 2.100 | 45.10° 9.10°
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1 X =86 i
;Z% %?;;% 618,37 ngi;‘“ 955

2AC(3x185) Y=703 2AC(3x50) X=1
2500m 2ACEE0) B4 % v=72
— ? = 56
X =94 5 ’
2 _ 2AC(3x50) R=6,7

1315 %; A 4 Y=65 8558
o (@@ e

Y =60 S

2=44,08
R=1L8
A?PTO-3 A?PTO-3
X =45 X = 60 r
v=30 @ 9 Yix x=1w0[ ) |g
? =675 18 2=17.77 Y =30 N7/ A
R=354 R =6.15 378,16 ;zgvg 356,6
0 -—
Ph? t2i chi?u sang X
Wﬁ Ph? t2i d2ng I7¢

Hinh 2.1: Ban do6 phu tai va so do di day cia mang dién cao ap
2.2.2. X4c dinh chi phi tinh todn
+ Tinh ton that dién nang
AA =AP, . .1
Trong do:
- 1: thi gian ton that cong suét 16n nhat
- Ton that cong suat AP trén timg doan duoc tinh nhu sau :

AP= >3 R 107 (KW)
uu

- AP___ ton that cong suat 16n nhat :

n 2
AP, = %.R,. 1073 (kW)

Trong do:

- S, , R, cong sudt va tong trd cuia cap thi i
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V6i thoi gian st dung cong suat cuc dai T, =5400h va hé s6 cos¢p = 0,8 Xac
dinh ton that dién nang cho phuong 4n 1
AApy = AP, Tmax = 12,495.3862 = 48258,8 (kWh)
+ Chi phi tinh todn duogc x4c dinh theo cong thic sau:
Z=(a,+a.)K+CAA
Trong do:
- ay, 1a hé s6 khau hao van hanh doi véi cap lay a,, = 0,1

- a, hé so thu hoi von dau tu tiéu chuan a, =—=—-=0125

tc

|-

- C gid dién nang C = 500(d/ kWh)

2.2.3. So d6 tram phan phdi trung tam

Tram phan phéi trung tam 12 noi truc ti€p nhan dién tir hé thong vé dé cung cap
dién cho nha may, do d6 viéc lua chon so d6 néi day cua tram cé anh huénglén
va truc ti€p dén van dé an toan cung cap dién cho nha mdy. So d6 can phai thoa
man cdc diéu kién co ban nhu: dam bao lién tuc cung cap dién theo yéu ciu cta
phu tai, phai rd rang, thuan tién trong van hanh va xu ly su c0, an toan lic van
hanh va stra chita, hgp 1y vé mat kinh t€ trén co s& dam bao cac yéu cau k¥ thuat.

Chon dung cic ti hgp bo cua hiang Siemens, mdy cat loai 8DC11, cich dién
bang SF6, khong can bao tri. Hé thong thanh gép dit sin trong tu c¢6 dong dinh
mtuc 1250A.

Thong s6 may cdt ddt tai TPPTT
Loai MC Cach di¢n Iou(A) Upu(KV) Lear (KA) Ieanmax (KA)
8DC11 SF6 1250 36 25 63

2.2.4. Tinh todn ngan mach va lua chon céc thiét bi dién

Tinh todn ngin mach cao dp: Muc dich cua tinh ngén mach 1a kiém tra
diéu kién 6n dinh dong va 6n dinh nhiét ctia thiét bi va day d4n dugc chon khi c6
ngin mach trong hé théng. Dong dién ngin mach tinh to4an dé chon khi cu dién
1a dong ngén mach ba pha. Khi tinh todn ngidn mach phia cao 4p do khong biét
cau tric cu thé clia hé thong dién quoc gia nén cho phép tinh gian ding dién
khéang cua hé théng dién quoc gia thong qua cong suit ngan mach vé phia ha dp
ctia tram bién ap trung gian va coi hé thong c6 cong suit vo cung 16n.

Dé lua chon, ki€ém tra day din va cdc khi cu dién can tinh todn 6 diém ngén
mach sau:

N - diém ngan mach trén thanh cdi tram phan ph6i trung tam dé kiém tra may
cat va thanh gép.

N,... Ny - diém ngin mach phia cao dp cdc tram bién 4p phan xuong dé kiém
tra cap va thiét bi cao 4p trong cac tram.
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2
bién khang cua hé thong dugc tinh theo cong thiic sau: XHT=[SJ— [Q]

N

Trong do: Sy - cong suat ngan mach vé phia ha dp cua nguéncéap dién cho nha
may, Sy =250 (MVA); U - dién 4p ctia duong day, U=U,= 35(kV)

Dién trd va dién khang cua duong day:

R=—-.1r,.1 [Q]

1
2
=— .Xq. 1 [Q]

N | =

trong do: 1, X, - dién tr¢ va dién khang trén 1 km day dan [Q/km],
1- chiéu dai duong day Okml.
Do ngin mach xa nguén nén dong ngin mach siéu qua do I bang dong dién
ngin mach 6n dinh I, nén c6 thé viét:

L " DPDK f " Cép %@

Nguon TPPTT BAPX
Xy Zy ;/ Zeiy f N;
.—
HT

Hinh2.2 : So do tinh todn ngdn mach

U

Z,

Trong do :Zy-tong trd tir hé thong dén diém ngin mach thi i (Q)

I, =I"=L, =

U -dién ap cua duong day (kV)
Tri s6 dong ngan mach xung kich duoc tinh theo biéu thiic:
i, =1,8v2.Iy (kA)

*Tinh diém ngin mach N tai thanh g6p tram phan phéi trung tam:
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_U? 35%.10°

== 20 - 49 (Q
s 250.10° )
R=R, =69Q
X=X, +Xr =5,73+4,9=10,63 (Q)

U 35
I = =
Yz, V3697 +1063
I,=182.Iy =406kA
*Tinh diém ngan mach tai N,(tai thanh c4i tram bién ap phan xudng B,)

=1,595 (kA )

2 2 6
_u 35.106 ~ 49 (©)
Sy 250.10
R, =R, +Ry,= 6,9+0,052=6,952 (Q)
X=X,y +Xr =0,006+4,9=4,906 (Q)
L. = U _ 35
Mz V34/6952% +4.906°
I,=1821, = 6406 (KA)

Tinh tuong tu d6i v6i ciac diém ngan mach khdc ,ta c6 két qua tinh toan
ngan mach ghi trong bang sau

H

=2,375 (kA)

Bang 2.3: Két qua tinh todn ngan mach

DPiém ngin mach I (kA) I (kA)
N, 2375 6,046
N, 2375 6,046
N, 2387 6,076
N, 2,379 6,056
N 2,370 6,034
N 1,595 4,060

Lua chon va kiém tra thiét bi dién

Lua chon va kiém tra mdy cdt ,thanh dan ciia TPPTT :
*Maycat 8DC11 duoc chon theo cac diéu kién sau:
bién 4p dinh muc ¢ Ugnmc2Ugnn = 35 (kV)
81534

353

Dong dién dinh mac  : I, e =1250A2 1, = 2.1 = 2. =267 (A)
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Dong dién cit dinh mic : I, =25 kA>L=1,595 (kA)
Dong dién 6n dinh cho phép :1, = 63kA>I, =4,06 (kA)
*thanh dAn chon vuot cap nén khong can kiém tra 6n dinh dong.
Lua chon va kiém tra mdy bién dién dp BU:
BU dugc chon theo diéu kién:
Pién 4p dinh mic: U, ,,>U, =35(kV)
Chon loai BU 3 pha 5tru 4MS 36 -TL1 kiéu hinh tru do hang SIMENS ché€ tao.

Bang 2.4: Thong s6 ky thuat cia BU loai 4MS36

Thong so ky thuat 4MS36
Ugy (kV) 36
U chiu dung tan s6 cong nghiép 70
1"kV
U chiu dung xung 1,2/50 us,kV 170
Ulgm > KV 35/43
Usgms V 120/+3
Tai dinh mic ,VA 400

Lua chon va kiém tra mdy bién dong dién BI:
BI duoc lua chon theo cdc diéu kién sau:
bién 4p dinh muc :U, 5 = U,, =35(V)

e o ) I K gunc S dim mas :
Dong dién so cdp dinh muc :I, 5 >-nex = ot dnnebh 1,3.1000
T2 12335 7275

Chon BI loai 4ME16-TL1 kiéu hinh tru do hang SIEMENS ché tao

=17,87(A)
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Bang 2.5: Thong s6 ky thuat ctia Bl loai 4ME16

Thong so ky thuat 4ME16

Ugyn (kV) 36

U chiu dung tan s6 cong nghiép 70

1'kV

U chiu dung xung 1,2/50 us,kV 170
Lw» A 5-1200
L., A 1 hoac 5

Loonier 1 KA 80

L0 KA 120

Lua chon chong sét van:
Chong sét van duoc lua chon theo cép dién dp Uy, ,, =35(V)

Chon loai chong sét van do hang COOPER ché tao c6 U,,=30(kV),loai gia
do ngang AZLP501B30

2.3. So do tram bién ap phan xuéng

Céc tram bién dp phan xudng hau hét déu dat hai may bién dp do ABB san
xudt tai Viét Nam .Vi cdc tram bién dp phan xudng dat rit gan tram phan phoi
trung tdm nén phia cao ap chi cin dat dao cach ly va cau chi.Dao cich ly dung
dé cach ly mdy bién 4p khi can stra chita.Cau chi dung dé bdo vé ngin mach va
qud tai cho may bién 4p .Phia ha 4p dat dptomat nhanh,thanh céi ha ap duoc
phan doan .D€ han ché dong ngin mach vé phia ha dp clia tram va lam don gian
viéc bao vé ta lua chon phuong thitc cho hai mdy bién dp lam viéc doc lap
(aptomat phan doan cau thanh cdi ha 4p thudng & trang thai dong cat).Chi khi
nao mot mdy bién 4p bi su ¢6 méi sit dung aptomat phan doan dé cip dién cho
phu tai cua phan doan di véi may bién ap su co

2.3.1. Lua chon va kiém tra dao cdch ly cao dp
Ta s& dung chung dao cich ly cho tit ca tram bién ap dé dé dang cho viéc
mua sam ,lap dat va thay thé.Dao cach ly duoc chon theo cac dié€u kién sau:
bién 4p dinh mic:Uy, e = Uy =35 (kV)
) 81534

=21, =222
! 35\3

Dong dién dinh mtc 1, o =1 =267 (A)

Ivmax
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Dong dién 6n dinh cho phép: Lina 2 Ly = 4,06(kA)
Chon loai 3DC do SIEMENS ché tao.
Thong so' ky thudt cua dao cdch ly 3DC
Upy KV LA I, KA Lavax KA
36 630-2500 20-31,5 50-80

2.3.2. Lua chon va kém tra cdu chi cao dp

Dung chung mot loai cdu chi cao 4p cho tét ca cdc tram bién 4p dé dé dang
cho viéc mua sam,lap dat va thay thé .Cau chi duoc chon theo cac yéu cau sau:

Dién ap dinh muc:U,, - = Uy, =35(kV)
N . . , K S 1,3.1000
Dong dién dinh miic I > =T dmmaBA _ 5 =21,44(A
g v . dm.CC Ivmax \/535 60,62 ( )

Dong dién cat dinh mic: Lina = Ins = 2,387(kA)
(B, ¢6 dong ngan mach trén thanh céi 1a 16n nhat )
Chon loai cau chi 3GD1 606-5B do SIEMENS ché tao.
Thong so' ky thudt cua dao cdch ly 3GDI1 606-5B
UpyKV Ipy, A Leam KA Leamm A

36 32 31,5 315

2.3.3. Lua chon va liém tra aptomét

MCCB t6ng, MCCB phan doan va MCCB nhanh déu chon diing cic MCCB
do hang Melin Géin ché tao

MCCB duoc chon theo cic diéu kién sau:
*Poi véi MCCB t6ng va MCCB phan doan
Dién 4p dinh muc:U,, , = U, =0,38(kV)
_ KanSammacsa _ 1,3.1000
M 3038 0658
Tram bién ap B,,B,, B, ,B, ,B; c6: S, g4 =1000(kVA)
Do cac tram bién ap déu c6 S, giong nhau nén chon MCCB loai CM2000
Thong s6 ky thudt ciia CM 2000

Dong dién dinh mac [, , =1 =1975,68(A)

Upy, V

Iy A

ICATN ’KA

S6 cuc

690

2000

50

3




Bang 2.6: Két qua lua chon MCCB nhénh.loai 3 cua Merlin Gerin

Tén phan xudng S, kVA I A Loai So UpwrV | LoweA | Leam-KA
luong

Phan xuodng két cau | 2618,37 2618 | CM1600N 3 690 1600 50
kim loai
Phan xudng lap rap | 1315 1997 CM1600N 2 690 1600 50
co khi
Phan xudng dic 955 1451 | CM1250N 1 690 1250 25
Phan xudéng nén | 427.9 650 C1000N 1 690 1000 25
khi
Phan xudng ren 855.8 1300 NS400N 1 690 400 10
Tram bom 399.86 607.5 | NS400N 690 400 10
Phan xuong sua | 378.16 574.56 | CM1250N 1 690 1250 25
chita co khi
Phan xudng gia | 356.6 4541.79 | NS450N 1 690 450 10
cong gob
Ban quan ly nha | 118. 179 NS150N 690 690 8
may

*P6i véi MCCB nhanh

bién 4p dinh mic:U,, , = Uy, ,, =0,38(kV)

Dong dién dinh muc I, , 2 1, =

ttpx

nv3.U

dm.m

Trong d6 : n- s6 MCCB nhédnh dua dién vé phan xudng
2.3.4. Lua chon thanh gép:

Céc thanh gép dugc chon theo diéu kién dong dién phat néng cho phép:
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S S, 955
c = ch = =
b J3u,, /3038

Dé don gian & day chi cin kiém tra voi tuyén cdp c¢6 dong ngin mach 16n nhat
I\; =2,387(kA)

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

F2a L. Jt,,

Trong do6 :

kI =1450.97 (A)

a-hé s6 nhiét do ,cap 16i dong a=6,
I, -dong dién ngan mach 6n dinh,

t,a -thoi gian quy d6i dugc xdc dinh nhu tong thoi gian tic dong cua bao
vé chinh dat tai may cat dién gin di€ém su c6 véi thoi gian tdic dong toan phan
clia mdy cat dién,t , =f(B",1),

& day:t-thoi gian ton tai ngan mach (thoi gian cat ngan mach).lay t=0,5s

= II— ,ngan mach xa nguén (I,=I"=L,) nén B"=1

0

n

Tra d6 thi trong s6 tay ki thuat,tim duogc t,a =0,4s
Tiét dién 6n dinh nhiét cha cép :
F>a I,. \/a =6.2,387../0,4 =9,06 mm>
Vay cap 16mm?* da chon cho céc tuyén 1a hop 1y.
2.3.5. Két luan

Céc thiét bi da lua chon cho mang dién cao ap clia nha may déu thao man cac
diéu kién ki thuat can thiét
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AC185 T2?mbi?nap T2 tr2m bi?n ap )
%E trung gian t?i trung gian t?i gz

Ao

%

8DC11 I

etV V| I I |

T?7-10 %

\% b

AC 3x95 }_&O <‘ D?

HB-16 4 &
1000 () () ()
31000 () (5 [

=11
R D

PX k?t c?u PX 1?p rap PX dlc
kim lo?i co khi B4

B5
Pxnén  Tr?m bom, Px
khi,rén  s?ach?aco
khi,gia cdng g?
ban qu?n 1?
nha may

Hinh 2.3: So do nguyén ly mang dién cao dp cia nha mdy



CHUONG 3. THIET KEE MANG PIEN HA AP CHO
PHAN XUONG SUA CHUA CO KHI

3.1. Khai quat chung

Phan xudng stra chita co khi gobm 70 thiét bi dugc chia lam 6 nhém. Cong
sudt tinh todn cua phan xuong la 378.16 kVA, trong d6 c6 6.3 kW str dung cho
hé thong chiéu sang. D€ cap dién cho phan xudng sira chita co khi (SCCK) ta sir
dung so d6 hon hop. Dién nang tir tram bién dp B, duoc dua vé ti phan phoi cua
phan xudng. Trong tu phan phoi dit 1 aptomat tong va 7 aptomat nhanh cdp dién
cho 6 tu dong luc va mot tu chiéd sang. Tu ti phan phoi dén cac tu dong luc va
chi€u sang st dung so d6 hinh tia dé thuan tién cho viéc quan ly va van hanh.
Maoi ti dong luc cap dién cho mot nhém phu tai theo so d6 hén hop, cac phu tai
cé cong sudt 16n va quan trong s€ nhan dién truc ti€p tir thanh cdi cta ti, cac phu
tai ¢c6 cong suat bé va it quan trong hon dugc ghép thanh cac nhom nho nhan
dién tir 1 t . D€ dé dang thao tdc va tang thém do tin cdy cung cap dién, tai cdc
dau vao va ra cua ti déu dat cdc aptomat 1am nhiém vu déng cat, bao vé qua tai
va ngan mach cho cdc thiét bi trong phan xudng. Tuy nhién gid thanh cla ti sé
dat hon khi dung cdu dao va cau chi, song day ciing 12 xu huéng thiét k& cung
cap dién cho céac xi nghiép cong nghiép hién dai.

3.2. Lua chon cac thiét bi cho ta phan phoi

N
AAAAAAN

YYVYVVYY

Hinh 3.1: So do6 ta phan phoi
3.2.1. Chon cdp tir tram bién 4p B, vé€ ti phan phoi ctia phan xudng

*C4p tir tram bién dp Bs v€ ti phan phoi cua phan xudng la cap nhom 3 ruot,
cach dién PVC do hiang Lens ché tao loai (3*50) mm?, I.,= 200 A, dat trong hao
cap.
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*Trong tu ha dp cua tram bién ap B,, & dau duong day dén tu phan phoi da dat 1
MCCB loai NS400N do hang Merlin Gerin ché tao, I, ,=400(A)
Kiém tra cap theo diéu kién phoi hop véi MCCB:
> s 1250y _ 125400 333 332
L5 1,5 LS5

9

L

Vay tiét dién cap da chon la hop 1y.
3.2.2. Lua chon MCCB cho t phan phoi:

Cdc MCCB dugc chon theo cdc diéu kién tuong tu nhu da trinh bay &
chuonglIl két qua duoc ghi trong bang 4.1.

Bang 3.1: Két qua lva chon MCCB ctia Merlin Gerin cho ti phan phoi

Tuyén cap LA Loai Upyv, V oA | Teape KA S6 cuc
TPP-DL1 79,28 NS100N 415 100 25 4
TPP-DL2 89,64 NS100N 415 100 25 4
TPP-DL3 19,83 C60H 415 60 15 4
TPP-DL4 136,74 NS160N 415 160 36 4
TPP-DL5 67,20 NS100N 415 100 10 4
TPP-DL6 49,00 C60H 415 60 15 4
MQCB 333,33 NS400N 415 400 70 4
Tong

3.2.3. Chon cap tur ta phan phoi dén cac ti dong luc

Cac duong cap tu tu phan phdi (TPP) dén cac tu dong luc (TPL) dugce di
trong ranh cdp nam doc tudng phia trong va bén canh 16i di lai cua phan xudng.
Cap duoc chon theo diéu kién phat néng cho phép, kiém tra phoi hop véi cdc
thiét bi bao vé va diéu kién 6n dinh nhiét khi c6 ngin mach. Do chiéu dai cap
khong 16n nén c6 thé bo qua khong céan kiém tra theo diéu kién tén that dién ap
cho phép.

Diéu kién chon cdp : k.. I, > I,
Trong do:
I,, - dong dién tinh toan ctia nhém phu tai.
I, - dong dién phat néng cho phép, twong tng v6i ting loai day, ting ti€t
dién.
K;. - hé s6 hiéu chinh, & day 14y k, .= 1.

Diéu kién kiém tra phoi hop véi thi€t bi bao vé ctia cdp,khi bao vé bang
aptomat:
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> L — 1’25'IdmA
P15 15

*Chon cdp tlr tu phan phoi t6i ta dong luc 1(PL1):
I > =7928(A)

cp =t
> La _ 12504, _ 125100
P15 1.5 L5

=83,3(A)

Két hop hai diéu kién chon cdp dong 4 16i cach dién do PVC hing Lens ché
tao , ti€t dién 16mm? véi I, =100(A)

Cac tuyén cap khac dugc chon tuong tu

Bang 3.2: Két qua chon cap tit TPP dén cac TDL

Tuyén cap I, ,A Leopr/1,5 Fepp,mm’ Iep, A
TPP-DL1 79,28 83,3 4G16 100
TPP-DL2 89,64 83,3 4G16 100
TPP-DL3 19,83 50,0 4G10 75
TPP-DLA4 136,74 133,3 4G35 158
TPP-DL5 67,2 83,3 4G16 100
TPP-DL6 49 50,0 4G10 75

3.3. Lua chon thiét bi trong cac tu dong luc va day dan dén cac thiét bi cia
cac phan xuong

AT X
AANANAAA)

YVVYVYVVYYVY

Hinh 3.2: So do6 ta dong luc
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3.3.1. Chon may cat cuc bo

Cac MCCB tong cua cdc ti dong luc c¢6 thong s6 tuong tu cdc aptomat
nhanh tuong tng trong ti phan phoi .

Bang 3.3: Két qua lua chon MCCB tong trong cac TDL

Tu dong luc I, A Loai Upw, V IowA | TeameKV S6 cuc
bDL1 79,28 NS100N 415 100 25 4
bDL2 89,64 NS100N 415 100 25 4
DL3 19,83 C60H 415 60 15 4
bL4 136,74 NS160N 415 160 36 4
bL5 67,20 NS100N 415 100 10 4
DL6 49,00 C60H 415 60 15 4

Cac MCCB dén cac thiét bi va nhém thiét bi trong cac ti dong luc cling
duoc chon theo céc di€u kién da néu & phan trén .Vi du chon MCCB cho duong
cap tu TPL1 dén may tién tién tuw dong 5,1kW va may tién ren 4,5kW ,cosp=0,6:

P 45+5,1
I, .= u = *2 2431(A
AT BosU,  73.06.038 *)

Chon MCB loai NC45a do hang Merlin Gerin ché€ tao c6 I, , =25(A);1
=4,5(A); Uy, =400(V);4cuc

3.3.2. Cac dudng cdp theo diéu kién phat néng cho phép:

cét

Tuwong tu nhu trén ta s& 14y mot vi du kiém tra d6i vé6i cdp tir th dong luc 1
dén 2 may tién tu dong(2:s0 trén ban ve).

I >I =25,82(A)

cp Tt
Zlkdm _ 1252582
P75 15

I, =21,52(A)

Két hop hai di€u kién trén ta chon cap dong 4 16i cach dién PVC do hang Lens
ché tao tiét dién 2,5(mm”) véi I, =31(A ).Cép duoc dat trong 6ng thép c6 dudng
kinh 3/4" chon duédi nén phan xudng.

Cac MCCB, MCB va duong cap khac duoc chon tuong tu .

Két luan: Mang dién ha 4p da thiét k& thoa man yéu ciu vé cung cap dién ,cac
thét bi duoc lua chon trong mang dién ddp dng diy du cdc yéu cau vé amut ki
thuat va cé tinh kha thi.

3.3.3. Lua chon thiét bi cho titng nhém, cac tu dong luc

T4 dong luc 1:T-1
Chon cau chi:

- Cau chi bao vé 1 dong co:
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Chon theo 2 diéu kién :

Idc 2 Itt = Ide

I k g

Id > _mm _ T dmD
(04 (94

Trong d6
- k. 1a hé s6 qua tai cua dong cok, = 1

L;.p dOng dinh muc ctia dong co tinh theo cong thiic:

P

dmD

L=
" J3.U, .cose, M

- Cau chi bao vé 2,3 dong co

Truong hop nay ciu chi dugc chon theo 2 diéu kién:

Idc 2 Zktl dmi

a
- Chon c4u chi t6éng theo 2 diéu kién:

Idc = Ittnh

k .1 +1, —k, I

I, > —m—dmm 0’:”’1 o_dnma trong d6 K, 1a hé s6 m& may

Tat ca ta déu st dung loai ciu chi ITH-2 do Lién Xo(cii) ché tao. Tra bang
2.23(s6 tay tra cttu va lua chon thiét bi dién tir 0,6 dén 500 (kV) )
(+) Chon c4u chi t6ng theo 2 diéu kién:

Lye 2 Tyn1 = 54,508 (A)
k +

mm " dm max
|

Kl

tnh1 ~ "“sd | dmmax.

o
~5.50,633+54,508-0,16.50,633

2,5
Chon day chi ¢6 I, = 200(A)

=119,829 (A)

Chon day dan tir ta dong luc dén timg dong co:
Tét ca cac loai day dan chon loai day boc do Lién Xo (cii) san xuit AIIPTO
dat trong 6ng sat kich thudc 3/4” di trén nén phan xudng:
Cong thic xac dinh tiét dién theo diéu kién phat nong rat don gian:
kik I, > <k I >I

2+*cp hc**cp
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Trong do:

- k, hé s6 hiéu chinh nhiét do ké dén su chénh léch nhiét do moi trudng

ché tao va moi truong dat day k, =1

- k, hé so hiéu chinh nhiét do ké dén luong cap dit chung 1 ranh

k,=0,8 .k,.=0,8
- I, dong phat nong cho phép

Bao vé bang cau chi kiém tra thém diéu kién:

k. .I >Ii;oc=3
o

he**cp =

Tu dong luc? : T-2

Chon cau chi
(+) Chon cAu chi téng theo 2 diéu kién:
Lie 2 Linno = 44,384 (A)
S k I +1. . —k_.l

mm " dm max ttnh2 sd * " dm max

o
_5.61,266+44,384—0,16.61,266

2,5
Chon day chi ¢6 I, = 200(A)

|

=136,365(A)

Tu dong luc 3:T-3

Chon cau chi:

(+) Chon c4u chi t6ng theo 2 diéu kién:

Lyc 2 Tyns = 8,368 (A)

I,>
I IRRES 3 A 3 A

e _
5.7,089 + 8,3262 ~016.7.089 o0 )

Chon day chi co 1, =60 (A)
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Tu dong luc 4:T-4

Chon cau chi:
(+) Chon c4u chi téng theo 2 diéu kién:
Lie 2 Linna = 70,949 (A)
k 1 +1 —k .0

Idc 2 mm °~ dmmax ttnh4 sd * L dmmax
o
S 70’92459 1003 y50011(4)

Chon day chi c6 1, = 200(A)
Ta dong luc 5:T-5

Chon cau chi:
(+) Chon c4u chi t6ng theo 2 diéu kién:

Iy = Lps = 24,513(A)
k I +

mm " dm max
Idc 2

kI

ttnh5  "“sd ' dmmax

(04
_5.17,722+24513-0,16.17,722
25

Chon day chi c6 I, = 150(A)

= 44115(A)
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Hinh3.4: So d6 di day tu dong luc phan xudng stta chira co khi
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CHUGNG 4. TINH TOAN BU CONG SUAT PHAN

KHANG CHO TOAN NHA MAY

4.1. Khai quat chung

Vén dé st dung hop ly va tiét kiém dién nang trong cdc xi nghiép cong
nghiép c6 y nghia rat 16n doi v6i nén kinh t€ vi cdc xi nghiép nay tiéu thu khoang
55% téng s6 dién ning dugc san xuat ra. Hé s6 cong sudt cos 1a mot trong cac
chi tiéu dé ddnh gid xi nghiép dung dién c6 hop ly va tiét kiém hay khong. Nang
cao hé sO cong suat cos¢ 1a mot cht truong lau dai gan lién v6i muc dich phat
huy hiéu qua cao nhit qua trinh san xuét, phan phoi va st dung dién nang.

Phan 16n cac thiét bi tiéu dung dién déu tiéu thu cong suét tic dung P va
cong suat phan khang Q. Qua trinh trao d6i cong sudt phan khang giita may phat
va ho tiéu dung dién 12 mot qua trinh dao dong. Mo6i chu ky cua dong dién. Viéc
tao ra cong suat phan khang doi hoi tiéu ton nang lugng ctia dong co so cap quay
may phat dién. Mat khac cong suat phan khang cung cip cho ho tiéu dung dién
khong nhat thi€t phai 14y tir nguén. Vi vay dé€ trdnh truyén tai mot luong Q kha
16n trén duong day, nguoi ta dat gan cac ho tiéu dung dién cac may sinh ra Q ( tu
dién, mdy bu dong bo,...) d€ cung cap truc ti€p cho phu tai, ]Am nhu vay duoc goi
la bu cong sudt phan khang. Khi bu cong suat phan khang thi géc 1éch pha giita
dong dién va dién ap trong mach sé nho di, do d6 hé s6 cong sut cosp ctia mang
dugc nang cao, gitta P, Q va géc c¢6 quan hé sau:

P

0 —acrtga

Khi lugng P khong ddi, nhd c6 bu cong sudt phan khang, Iuong Q truyén tai
trén duong day giam xuong, do d6 gdc giam, két qua 1a cos tang 1én.

Hé s6 cong suit cosp duoc nang cao 1én s€ dua dén nhitng hiéu qua sau:
e Giam dugc ton that cong suat va ton that dién nang trong mang dién.
e Giam dugc t6n that dién 4p trong mang dién.
¢ Tang kha nang truyén tai cua dudng day va may bién ap.
e Tang kha nang phat cua cac may phat dién.
Cac bién phap nang cao hé s6 cong suat cos

* Nang cao hé s6 cong suit cos tu nhién: 1a tim cac bién phdp dé cac ho
tiéu thu dién giam b6t dugce lugng cong suat phan khang tiéu thu nhu: hgp 1y hoa
cac qua trinh san xuét, giam thoi gian chay khong tai cua cac dong co, thay thé
céc dong co thudng xuyén lam viéc non tai bang cac dong co cé cong suét hop 1y
hon,... Nang cao hé s6 cong suat cos tu nhién rat c6 1gi vi dua lai hiéu qua kinh
t€ 1au dai ma khong phai dat thém thiét bi bu.
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* Nang cao hé s6 cong suit cos¢ bang bién phdp bil cong suét phan khang.
Thuc chat 1a dat cdc thi€t bi bu & gan céc ho tiéu ding dién dé cung cap cong
sudt phan khang theo yéu cau cua chiing, nho vay s€ giam dugc lugng CSPK
phai truyén tai trén duong day theo yéu cau ctia ching.

4.2. Chon thiét bi bu

Dé bu cong sudt phan khang cho cdc hé thong cung cip dién co thé sir
dung tu dién tinh, may bu déng bo, dong co dong bo lam viéc & ché do qua kich
thich,... & day ta lua chon céc bo tu tinh dién dé lam thiét bi bu cho nha mdy. Sir
dung cac bo tu dién c6 vu diém 1a tiéu hao it cong sudt tic dung, khong cé phan
quay nhu may bu déng bo nén lap rip, van hanh va bao quan dé dang. Tu dién

dugc ché tao thanh tig don vi nho, vi the ¢ thé tuy theo su phat trién cuia cac
phu tai trong qua trinh san xuat ma ching ta ghép dan tu dién vao mang khién
hiéu suat st dung cao va khong bo von dau tu ngay mot lic. Tuy nhién, tu dién
cling ¢c6 mot s6 nhuge di€ém nhat dinh. Trong thuc t€ v6i cdc nha mdy, xi nghiép
c6 cong suat khong that 16n thuong dung tu dién tinh dé bu cong suat phan
khang nham muc dich nang cao hé s6 cong suét.

Vi tri dat céc thiét bi bu anh hudng rat nhiéu dén hiéu qua bu. Céc bo tu
dién bl c6 thé dat & TPPTT, thanh cdi cao dp, ha ap cia TBAPP, tai c4c ti phan
phoi, th dong luc hodc tai ddu cuc cac phu tai 16n. D€ xdc dinh chinh x4c vi tri va
dung luong dat cac thiét bi bu can phai tinh toan so sanh kinh t& ky thuét cho
ting phuong dn dat bu cho mot hé théng cung cap dién cu thé. Song theo kinh
nghiém thuc t&, trong truong hop cong suit va dung lugng bu cong suat phan
khang clia cac nha mdy, thiét bi khong that I6n c6 thé phan bé dung luong bu
can thiét dat tai thanh cdi ha 4p ctia cic TBAPX dé giam nhe von diu tu va thuan
1gi cho cong tac quan 1y, van hanh .
4.3.Xac dinh va phan bé dung luong bu
4.3.1.X4ac dinh dung lugng bu

Dung luong bu can thi€t cho nha may dugc xac dinh theo cong thic sau :

Qv =Py - (t20,-tg@,).0t

Trong do: P,,,,-phu tai tic dung tinh todn cau nha may(kW)

¢, -g6c ung véi s6 cong sudt trung binh trude khi bu ,cos@,=0,65

0, -gbc ting vGi hé s6 cong suat bat buoc sau khi bu ,cos@, =0,95
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o -hé s0 xét t6i kha nang nang cao cos¢ bing nhiing bién phép

khong doi hoi dat thiét bi bu, a =0,9+1
V6i nha may dang thiét k€ ta tim dugc dung luong bu can thiét:
Qbi =Pinm (120 1-t20,).00
=5282,7.(1,17-0,33).0,95 =4215,6 (kVAR)
4.3.2. Phan b6 dung lugng bu cho céc tram bién ap phan xudng:

Tl tram phan phdi trung tam vé cac nha may bién dp phan xudng la mang

hinh tia gobm 5 nhanh c6 so d6 nguyén ly va so do thay thé tinh toan nhu sau :

[JRa[JRa[JRs [ Re[JRes
[ | Rei[ ] Reof | Res [ ] R [ ] Res

Y Y Y \ 4 \4

Q Q Q Q  Q

QBI QBZ QB3 QB4 QBS
Hinh 4.1 : So d6 thay thé mang cao ap d€ phan b6 dung lugng bu

Cong thic tinh dung lugng b t6i uu cho cidc nhanh cua mang hinh tia :

Qbi = Qi - Q I(QM) -th

1

Trong do :
Q,; -cong suat phan khang can bu dat tai phu tai thi i [KVAR],
Q. -cong suat tinh toan phan khang ting vé6i phu tia thiri [KVAR],

5
Q=>"Q, -phu tai tinh todn phan khang téng clia nha mdy ,
1
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K&t qua phan bo

Bang 4.1: K&t qua phan bo dung lugng bui trong nha may

STT | Tuyén R Qrr Qs Loai tu Qmy S6 lugng
cap Q) | (kVAR) | (kVAR) (kVAR)

1 |TPPTT-B, | 0,052 | 149895 | 1192,2 | KC2-0,38-50-3Y3 50 24
2 |TPPTT-B, | 0,049 | 1596,00 | 1270,5 KC2-0,38-50-3Y3 50 26
3 |TPPTT-B, | 0,028 | 1347,15 | 777,6 KC2-0,38-50-3Y3 50 16
4 |TPPTT-B, | 0,035 | 1340,70 | 885,1 KC2-0,38-50-3Y3 50 18
5 |TPPTT-B; | 0,070 | 1472,00 | 1244,2 KC2-0,38-50-3Y3 50 26

PN N N ﬁg\ N

] it 'Tuphan |, . Tu aptomat Tuphan | Tu aptomat
T}l aptomat | *UP Ti bicosu | P Tablicosu | . » P
tng phoi cho phan doan phdi cho | tong

cac PX cac PX

Hinh 4.2: So d6 lap rap tu b cos@ cho tram 2 may bién dp
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