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LOI MO PAU

Dién ning 13 mot dang ning luong phd bién va cd tdm quan trong
khong thé thiéu duoc trong bat ky mot linh vuc ndo cta nén kinh té qudc dan
ctia mdi dat nudc. Nhu ching ta da xac dinh va théng ké duogc rang khoang
70% dién ning san xuat ra dung trong cac xi nghiép, nha may cong nghiép.
Van dé dat ra cho chung ta 1a da san xuét ra duoc dién nang lam thé nao dé
cung cép dién cho céac phu tai mdt cach hiéu qua, tin cay.

Nhin vé phuong dién quéc gia, thi viéc dam bdo cung cép dién mot
cach lién tuc va tin cdy cho nganh cong nghiép tirc 1a dam bao cho nén kinh té
ctia quoc gia phat trién lién tuc va kip v&i su phat trién ctia nén khoa hoc cong
nghé thé gidi.

Khi nhin vé phuong dién san xut va tiéu thy dién ning thi cong nghiép
1a nganh tiéu thu nhiéu nhat. Vi vay cung cdp dién va sir dung dién niang hop
1y trong linh vuc nay s€ c6 tac dung truc tiép dén viéc khai thac mét cach hiéu
qua cong suat clia cac nha may phat dién va sir dung hiéu qua lugng dién ning
duoc san xuit ra.

Xuét phat tir thuc t& d6 em dd nhan dugc dé tai thiét ké t6t nghiép:
“Thiét ké hé thong cung cap dién cho nha may ché tao may kéo” do
ThS. Nguyén Poan Phong huéng dan

Noi dung bao gom cac chuong:

Chuong 1: Gi6i thiéu chung vé nha may

Chuong 2: Xac dinh phu tai tinh toan

Chuong 3: Thiét ké mang cao &p cho nha may

Chuong 4: Thiét ké mang dién ha ap phan xudng sira chit co khi

Chuong 5: Thiét ké hé théng chiéu sang chung

Chuong 6: Tinh to4n bu cong suat phan khang

Chuong 7 Thiét ké tram bién ap phan xudng



CHUONG 1.
GIOI THIEU CHUNG VE NHA MAY

1.1. Loai nganh nghé va quy mé ning luc ciia nha may
1.1.1 Loai nganh nghé
San pham ctia nha may 1a cac loai cong cu phuc vu cho cac nganh nhu
néng nghiép, cong nghiép, giao thong vén tai do vay nod tuong ddi quan trong
trong nén coéng nghiép. Vi mot quy trinh cong nghé chu yéu 13 san xuét, sira
chita cac chi tiét thiét bi, phu ting cho may kéo. Do d0, viéc cung cap dién
cho nha may phai phu hop véi v6i hé thong dién khu vuc va phat trién dua
theo quy luat chung cuia nén kinh té.
Quy trinh céng nghé ctia nha may giit mot vi tri twong d6i quan trong
trong nén coéng nghiép va néng nghiép ctia mot dat nude. Chinh vi diéu
nay ma muc do tin cdy cung cp dién cho nha may cling c6 mot tim
quan trong. Tuy nhién khi ngimg cung cp dién thi chi ddn dén hién
tugng ngling tré san xuat va lang phi lao dong va thiét hai dén kinh té
va san phérn bi hong. Do d6 nha may thudc ho tiéu thu loai 1.
1.1.2 Quy mo nang luc cia nha may
Nha may c6 quy mo tuong ddi 16n, véi 12 phan xudng duoc bd tri nhu

Sau.
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Hinh 1.1: So d6 mat bang nha may san xuat may kéo
Phuy tai ctia nha may san xuat may kéo twong tng voi bo tri trén mat
bang nhu sau:

Bang 1.1: Phu tai ctia nha may san xuat may kéo

S6 trén mit Tén phan xudéng Cong suat dat (kW)
bang
1 Khu nha ban quan ly va xudng 200
thiét ké
2 Phan xudng dtc 1500
3 Phan xuong gia cong co khi 3600
4 Phén xuong co lap rap 3200
5 Phan xuong luyén kim mau 1800
6 Phan xudng luyén kim den 2500
7 Phan xuong stra chita co khi Theo tinh toan
8 Phan xudng rén dap 2100
9 Phan xudng nhiét luyén 3500




10 B6 phan nén khi 1700

11 Tram bom 800

12 Kho vat liéu 60

13 Chiéu sang cac phan xudng Xac dinh theo di¢n
tich

Phu tai cia phan xudng stra chira co khi:

Bang 1.2: Danh sach thiét bi ctia phan xudng stra chira co khi

TT Tén thiét bi S6lwong | Nhin hiéu | Cong suat
B0 phan rén
1 | Bua hoi dé rén 2 M-412 10
2 | Bua hoi dé rén 2 M-415A 28
3 |Loren 2 4,5
4 | Loren 1 6
5 | Quatlo 1 2,8
6 | Quat thong gio 1 2,5
7 | Be hai mo 2 -
8 | May ép ma sat 1 DA124 10
9 | Lo dién 1 H-15 15
10 | Ban nin 1 -
11 | Dam treo c6 pa — ling 1 4.8
dién
12 | May mai sac 1 3M634 3,2
13 | Quat ly tam 1 B3HNS 7
14 | Ban 1 -
15 | Bé nuéc 1 -
16 | Lo ding 1 -
17 | May bién ap han 2 2,2




Bo6 phan nhiét luyén

18 | Lo dién 1 30
19 | Lo dién dé hoa cung kim 1 90
loai
20 | Lo dién 1 H-30 30
21 | Lo dién dé rén 1 [TH-32 36
22 | Lo dién 1 C-20 20
23 | Lo dién 1 B-20 20
24 | Bé dau 1 MB-40 4
25 | Thiét bi toi banh ring 1 Y3 18
26 | Bé dau ting nhiét o 1 3
27 | Bé nudc 1 - -
28 | May do d6 ctmg dau con 1 TX 0,6
29 | May do d6 cing dau tron 1 -
30 | Ban 1 -
31 | May mai sac 1 330-2 0,25
32 | Ban 1 -
33 | Can tryc canh co pa — ling 1 1,3
dién

34 | Thiét bi cao tan 1 80
35 | Tu 1 -
36 | Ban 1 -
37 | Thiét bi do bi 1 23
38 | Tu dung bi 1 -
39 | Ban 1 -
40 | May nen khi 1 45

B6 phan moc




41 | May bao gb 1 Co-4 6,5
42 | May khoan 1 CBIIA 4,2
43 | Ban mdc 1 -
44 | May cua dai 1 C80-3 4,5
45 | Ban 3 -
46 | May bao gb 1 CP6-5I" 10
47 | May cua tron 1 7
Bo6 phan quat gi6
48 | Quat gi6 trung gian 1 9,0
49 | Quat gia s0 9,5 1 - 12
50 | Quat so 14 1 - 18

cing 1a thiét bi mot pha nén can quy d6i theo hé s6 dong dién tuong dbi k%.

tang vé quy mo trong twong lai ciia nha may, phai dé ra phwong phép cap dién
sao cho khong gay qué tai cho hé thong sau vai nim san xuat cling nhu khong

dé qua du thira dung lugng.

1.2

han, dién 4p yéu cau truc tiép t&i cac thiét bi 1a 380/220 V, tan s cong nghi¢p

Vi may bién 4p han lam viéc & ché do ngan han 13p lai va dong thot

Pyns = 3:Pun/Kq =3.2,24/0,25 = 3,3 kW

Do vay thiét ké cung cip dién cho nha may phai dam bao cho su gia

Phu tai dién ctia nha may.

Phu tai dién ctia nha may c6 thé phan loai thanh 2 loai chinh:

Phu tai dong luc.

Phu tai chiéu sang.

Phu tai dong luc va phu tai chiéu sang thuong lam viéc & ché do dai

f =50 Hz.

1.3 Nhirng yéu cau khi thiét ké hé thong cung cap dién ciia nha may

1.3.1 P tin cdy cung cip dién




Mitrc d0 dam bao cép dién lién tuc tuy thudc vao tinh chit va yéu ciu
ctia phu tai. Vi yéu cau cung cip dién cia nha may thi can b tri nguén du
phong dé cung cip dién cho nhimng phu tai quan trong nhu 10, phan xudng san
xuét chinh... Do vay hé théng dién thiét ké phai cd géng dat dugc do tin cay
cung cap dién cao nhat.

1.3.2 Chét lwong dién ap

Chét luong dién ap dugc danh gia bang hai chi tiéu 13 tin sé va dién ap.
Chi tiéu tan sb do co quan diéu khién hé thong diéu chinh. Chi c6 nhitng ho
tiéu thu 16n (hang chuc MW trd 18n) méi phai quan tim dén ché d6 van hanh
ctia minh sao cho hop 1y dé gép phan 6n dinh tan sé voi hé thong dién.

Noi chung, dién ap & ludi trung 4p va ha ap cho phép dao dong quanh
gia tri 5% dién ap dinh muc. P6i véi nhitng phu tai yéu ciu cao vé chit luong
dién ap nhu nha mdy hoa chét dién ti, co khi chinh xac... dién ap chi cho
phép dao dong trong khoang + 2,5%.

1.3.3 An toan cung cép dién

Heé thong cap dién cua nha may phai dam bao duoc tinh an toan cao cho
nguoi van hanh, ngudi st dung va an toan cho cac thiét bi ciing nhu toan cong
trinh. Nguoi thiét ké phai st dung dang céac thiét bi dién, khi cu dién, hiéu o
vé doi twong cap dién, moi truong lap dit.

Céc can bo k¥ thuat quan 1y van hanh hé théng dién va nguoi sir dung
phai c6 ¥ thirc chap hanh nhitng quy trinh, quy tac van hanh sir dung dién an
toan.

1.3.4 Kinh té.

Khi thiét ké can 1ap ra nhiéu phuong an dé dem so sanh. Mdi phuong
an c6 nhitng vu diém va nhugc diém nhat dinh va thuong xay ra mau thuin
gitra kinh té va ky thuat. Dya trén viéc so sanh kinh té ky thuat gitta cac

phuong 4n ma ngudi thiét ké lya chon phuong an hop 1y nhat.



CHUONG 2.

XAC PINH PHU TAI TiNH TOAN
2.1. Cac phwong phap xac dinh phu tdi tinh toan

Phu tai tinh toan 1a phu tai gia thiét 1au dai khong d6i, tuong duong véi
phu tai thuc té (bién ddi) vé mit hiéu qua phat nhiét hodc muc d6 hiuy hoai
cach dién. Noi cach khac phu tai tinh toan ciling d6t nong thiét bi 1én t6i nhiét
do tuong tu nhu phu tai thuc té gay ra. Vi vay lua chon cac thiét b theo phu
tai tinh toan s& dam bao an toan thiét bi vé mit phat néng.

Phuy tai tinh toan duoc st dung dé lwa chon va kiém tra cac thiét bi
trong hé théng cung cap dién nhu: may bién ap, day dan, cac thiét bi dong cat,
bao v¢€; dung dé tinh toan ton that cong suat, ton that dién nang, ton that dién
ap; lua chon dung luong bu cong suat phan khang. Phu tai tinh toan phu thudc
vao nhiéu yéu té nhu: cong suat, sd luong, ché d6 1am viéc cua cac thiét bi
dién, trinh d6 va phuong thirc van hanh hé thdng. Néu phu tai tinh toan xéac
dinh duoc nho hon phu tai thuc té thi s& 1am giam tudi tho cua thiét bi dién,
c6 kha ning din dén chay nd.... Nguoc lai, cac thiét bi dugc chon s& du thira
cong sudt 1am & dong von dau tu, gay ton that.... Hién nay c6 nhiéu phuong
phap thuong duoc sir dung nhiéu trong viée xac dinh phu tai tinh toan khi quy
hoach va thiét ké hé thong cung cip dién. Tuy nhién dé phuc vu cho viéc tinh
toan cho nha may san xuat may kéo nay, ta st dung 2 phwong phap sau:

2.1.1 Phuwong phap xac dinh phu tii tinh toan theo cong suat dait Paze Va
hé s0 nhu cau k.

Phuong phap nay sir dung khi di c6 thiét ké nha xudng cua xi nghiép
(chua c6 thiét ké chi tiét b tri cac may moc, thiét bi trén mit bang), luc nay
moi chi biét duy nhat mot sb liéu cu thé 1a cong suat dit cua timg phan xudng.
Phu tai tinh todn dong luc cua tung phan xudng dugc xac dinh theo cong

thuec:



Pa = Kne - Pyq (2.1)
Qa= Pai. tgo (2.2)
Trong céac cong thuc trén:
Kne: Hé sd nhu cau, tra s6 tay k¥ thuat theo s6 lidu théng ké cua cac xi
nghiép, phan xuong tuong Ung.
cose: Hé s6 cong sudt tinh toan, cling tra sb tay ky thudt, tir 6 rut ra
tgo.
Phu tai chiéu sang dugc tinh theo cong suét chiéu sang trén mot don vi

dién tich:

Pes=Po. F (2.3)
Qcs = Pes. tg0 (2.4)
Trong do:
+ Po: suat chiéu sang trén mo don vi dién tich (W/m®).
+ F: Dién tich can dugc chiéu sang, & day 1a dién tich phan xudng (m?).

Tir d6 tinh dugc phu tai tinh toan toan phan ctia mdi phan xudng:

Stt = \/(Pdl +Pcs)2 +(Qd1 +ch)2 (25)
2.1.2 Phwong phap xac dinh phu tii tinh todn theo cong suit trung binh

P, va hé s6 cue dai Kmay

Sau khi xi nghiép da co thiét ké chi tiét cho timg phan xudng, ta
da c6 cac thong tin chinh xac vé mit bang bd tri may moc, thiét bi, biét duoc
cong sudt va qua trinh cong nghé cua ting thiét bi, ngudi thiét ké c6 thé bat
tay vao thiét ké mang dién ha ap phan xudng. S6 liéu dau tién can xac dinh 1a
cong suét tinh toan cua timg dong co va cua timg nhom dong co trong phan
xuong.

V&1 mot dong co:

Pt = Pam (2.6)

V61 nhém dong con < 3:



Ptt = Z Pdmi (2-7)

i=1l

V61 n=>4 phu tai tinh toan cua nhom dong co xac dinh theo cong thuc:

n
IDtt = I(max'ksd Z Pdmi (28)
i=1
Trong do:
+ Keg: hé s st dung ctia nhém thiét bi, tra sd tay.
+ Kmax: hé s& cuc dai, tra d0 thi hodc tra bang theo hai dai luong ke va Nhg-

— Ny 56 thiét bi dung dién hidu qua.
Trinh ty x4c dinh npq nhu sau:
* Xac dinh n; - sb thiét bi c6 cong suat 16n hon hay bang mét nira cong

suat cua thiét bi c6 cong suat 16n nhat.

* Xac dinh P; - cong suét cua ny thiét b1 trén:
P1 = z Pdmi (2-9)
i=1
* Xéac dinh:
n P
n,=—+,p=_ 2.10
" P, (2.10)
Trong do:
+ n: téng so thiét bi trong nhom.
+ P, : tong cong suat ctia nhom.
Py =D Py (2.11)
i=1
* Tu n«, P« tinh dugc npg~ tir PL 1.5 [1,255].
* Xac dinh nyq theo cong thurc:
Nhg = N.Npgx (2.12)

Tra bang K chi bat dau tir npg = 4 (PL 1.6 [1,256]), khi ny < 4 phu tai

tinh toan dugc xac dinh theo cong thurc:
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Véi:

Sau.

P: = Z Ki-Poni (2.13)

ki : hé s tai. Néu khong biét chinh xac, c6 thé 14y tri s6 gin dung nhu

ki = 0,9 v&i thiét bj 1am viéc ¢ ché do dai han.
ki = 0,75 voi thiét bi lam viéc ¢ ché d6 ngan han lip lai.

Can luu y néu trong nhom thi€t bi lam vi¢c ¢ ché do ngan han 1ap lai

thi phai qui d6i vé ché do dai han trudc khi xac dinh np.

2.2

Pea = Pam- K% (2.14)
k4% : hé s6 dong dién phan tram.

Cuoi cung, phu tai tinh toan toan phan xudng v1 n nhom:

n

Peox = kdt.; P, (2.15)
Qupx = Kai -iZ;:Qm (2.16)
St =\ Pox + Qe (2.17)
COSPyp, = Do (2.18)

ttpx
Xac dinh phu tai tinh toan ctia phan xwéng sira chira co’ khi

Phén xudng sira chira co khi 1a phan xudng sé 7 trong so d6 mit bang

nha may. Phan xudng c6 dién tich bd tri thiét bi 1a 819 m” Trong phan xuéng

co cac thiét bi voi cong suat rat khac nhau. Thict bi c¢6 cong suat 16n nhat la

90 kW (1o dién dé hoa cung linh kién), trong khi thiét bi co cong suét bé nhét
chi 0,65 kW. Cac thiét bi déu lam viéc & ché do dai han. Pay 13 nhiing dic

diém can chu v khi phan nhém phu tai, xac dinh phu tai tinh toan va lga chon

phuong an thiét ké cdp dién cho phan xudng.
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Do da biét nhiéu thong sé vé phu tai nén ta ap dung phuwong phap xac
dinh phu tai tinh to4n theo cong suit trung binh dé xac dinh cho phan xudng
sura chira co khi.

2.2.1 Phan nhom phu tai

Do cac thiét bi trong phin xudng cd cong suat va ché do 1am viéc khac
nhau nén ta can phai phan nhom phu tai dé xac dinh phu tai tinh toan dugc
chinh x4c. Nguyén tac phan nhom thiét bi dién nhu sau:

* Céc thiét bi trong nhom nén dit gin nhau dé giam chiéu dai ddy dan ha
ap, nho do tiét kiém duoc von dau tu cling nhu giam ton that dién ning trén
cac duong day ha ap trong phan xudng.

* Ché do cua cac thiét bi trong cung mot nhém nén giéng nhau dé viéc
xac dinh phu tai tinh toan dugc chinh xac hon va thuan lgi cho vi¢c lya chon
phuong thiic cap dién cho nhom.

* Tong cong suat ciia nhom nén xap xi nhau dé giam chung loai ti dong
luc can dung trong phan xudng va toan nha mdy. S thiét bi trong mot nhom
khéng nén qué nhiéu boi s6 dau ra cua cac ti dong luc thuong < (8 + 12).

Tuy nhién trong khi phan nhoém thuong kh6 théa man cung ltc ca 3
nguyén tic trén, do vy ngudi thiét ké can phai lwa chon phuong thirc phan
nhom sao cho hop 1y nhat.

Dua theo cac nguyén tic trén va cin c vao vi tri, cong sudt cia thiét bi
bb tri trén mit bang phan xudng stra chita co khi ta chia cac thiét bi clia phan
xudng thanh 6 nhom nhu sau:

Bang 2.1: Bang phan nhom phu tai dién phan xudng stra chira co khi

S’( Ky hiéu Pdm; kW Idmi A
, 0
TT Tén thiet bi trén mat | Toan
lwgng . 1 may
bang bo
1 2 3 4 2 6 l
Nhém 1
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1 | Bua hoi dé rén 02 1 10 20 | 2x25,32
2 | Bta hoi dé rén 01 2 28 28 70,9
3 [ Loren 01 3 4,5 4,5 11,40
4 | Quat 10 01 5 2,8 2,8 7,09
5 | Quat thong gio 01 6 2,5 2,5 6,33
6 | May mai sac 01 12 3,2 3,2 8,10
7 | May bién ap 01 17 2,2 2,2 5,56
TONG 08 63,20
Nhom 2
1 | Bua hoi dé rén 01 2 28 28 70,9
2 | Loren 01 3 4,5 4,5 11,40
3 | Loren 01 4 6 6 15,19
4 | May ép ma sat 01 8 10 10 25,32
5 | Lo dién 01 9 15 15 37,98
6 | Quat ly tAm 01 13 7 7 17,73
7 | Méy bién 4p han 01 17 3,3 3,3 8,36
TONG 07 73,80
Nhom 3
1 |Lodién 01 20 30 30 75,97
2 | Lo dién dé rén 01 21 36 36 91,16
3 | Lo dién 01 23 20 20 50,65
4 | Lo dién 01 22 20 20 50,65
5 | Bé dau 01 24 4 4 10,13
6 | Thiét b toi banh rang | 01 25 18 18 45,58
7 | Bétang daunhigtdo | 01 26 3 3 7,6
TONG 7 131
Nhom 4
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1 | Lo dién 01 18 30 30 75,97
) Lo dién hoa cing kim o1 19 90 90 | 227,90
loai
. l\/féy do do cimg dau o1 28 0,6 0,6 1,52
con
4 | May mai sac 01 31 0,25 | 0,25 0,63
: Can truc c6 pa-ling o1 33 1,3 1,3 3,29
dién
TONG 5 122,15
1 2 3 4 2 6 7
Nhém 5
1 | Thiét bi cao tan 01 34 80 80 202,58
2 | Thiét bj do bi 01 37 23 23 58,24
TONG 2 103
Nhom 6
1 | May nén khi 01 40 45 45 | 113,95
2 | May bao gb 01 41 6,5 6,5 16,46
3 | May khoan 01 42 1,5 1,5 3,80
4 | May cua dai 01 44 4,5 4,5 11,40
5 | May bao gob 01 46 10 10 25,32
6 | May cua tron 01 47 2,8 2,8 7,09
7 | Quat gid trung gian 01 48 9 9 22,79
8 | Quat giasd 9,5 01 49 12 12 30,39
9 | Quat giasé 14 01 50 18 18 45,58
TONG 09 109,30
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2.2.2 Xac dinh phu tai tinh toan cia cac nhém phu tai.
Tra bang phu luc PL I.1 [1, 253] v&i nhom may gia cong kim loai cua cac
phan xudng stra chira co khi ta ¢6: kgg = 0,15 va cose = 0,6.
Céc thong sb Npg~ , Kmax tra & cac bang phu luc PL 1.5 [1,255] va PL 1.6
[1,266].
22.2.1 Nhom 1

Bang 2.2: S liéu tinh toan nhom 1

. | Ky hi¢u Pam, KW
TT Tén thiét bi 50 trén mat Toan | lgm A
lwgng bing 1 may bo
1 | Bua hoi dé rén 02 1 10 20 | 2x25,32
2 | Bua hoi dé rén 01 2 28 28 70,9
3 | Loren 01 3 4,5 4,5 11,40
4 | Quatlo 01 5 2,8 2,8 7,09
5 | Quat thong gi6 01 6 2,5 2,5 6,33
6 | May mai sic 01 12 3,2 3,2 8,10
7 | May bién ap 01 17 2,2 2,2 5,56
TONG 08 63,20

Tir bang 2.2 ta co céc so lidu sau:
+ n=8;n,=1;

8
+ Py =) Py =63,20 kW

i=1

1
+ P, =) Py =28 kW

i=1

Tinh toan ta duoc:
v ong=lologazs
n 8

15



P2 o,
P, 632

+ P =

Tra bang PL 1.5 [1, 255] ta c6: npg= = 0,48. Vay:

S6 thiét bi dung dién hiéu qua 1a: npg = N X Nygx = 8 x 0,48 = 3,84 — npy =
4 thiét bi.

Tra bang PL 1.6 [1, 266] v&i kgg = 0,15, cose = 0,6 ta duoc: kypax = 3,11.
Phu tai tinh toan nhém 1 1a:

Py = 3,11 x 0,15 x 63,20 = 29,48 kW
Qi = Py x tgp =29,48 x 1,33 =39,21 kVAr

S. = P2 + Q2 =1/29,48 +39,21° = 49,06 KVA

| __S. _ 49,06
©JBU, +/3.0,38

2.2.2.2 Nhom 2

=74,54 A

Bang 2.3: Phu tai nhom 2

| < Ky hiéu Pam, KW
TT Tén thiét bi trén mit Toan | lgm A
lwgng bing 1 may bo
1 | Buahoidérén 01 2 28 28 70,9
2 |Loren 01 3 4,5 45 | 11,40
3 [Loreén 01 4 6 6 15,19
4 | May ép ma sét 01 8 10 10 25,32
5 |Lodién 01 9 15 15 | 37,98
6 | Quatlytam 01 13 7 7 17,73
7 | May bién ap 01 17 2,2 3,3 8,36
TONG 07 73,80

Tu bang 2.3 ta c6 céac so liéu sau:

+ n=7;,n=1;
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7

+ Py =Y P =738 kW
i=1
1

+ P, =) Py =28 kW

i=1

Tinh toan ta duogc:
n 1

+ nhq*:—lz—:0,14
n 7

+ p=n_B (a9
P 73,8

D
Tra bang PL 1.5 [1,255] ta c6: npg» = 0,67. Vay:

S6 thiét bi dung dién hi¢u qua 1a: npg =N X Npgx = 7 x 0,67 = 4,69 — npy = 5.
Tra bang PL 1.6 [1,266] v&i kgg = 0,15; cose = 0,6 ta duoc: ke = 2,87.

Phu tai tinh toan nhom 2 1a:

Py = 2,87 x 0,15 x 72,70 = 31,30 kW

Qu = Puxtgep =31,30x 1,33 =41,63 kVAr

S. = P2+ Q2 =1/31,30% +41,63° =52,08kVA

S, _ 52,08

|.= =
Y JBU,. +/3.0,38
2.2.2.3 Nhom 3.

=79,13 A

Bang 2.4: Phuy tai nhom 3

. | Ky hiéu Pam, KW
TT Tén thiét bi >0 trén mat Toan | lgm, A
lwgng bing 1 may bo
1 |Lodién 01 20 30 30 75,97
2 | Lo dién dé rén 01 21 36 36 91,16
3 | Lo dién 01 23 20 20 50,65
4 | Lo dién 01 22 20 20 50,65
5 | Bé dau 01 24 4 4 10,13
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6 | Thiét b toi banh rang | 01 25 18 18 45,58
7 | Bé tang dau nhiét do 01 26 3 3 7,6
TONG 7 131
Tir bang 2.4 ta co céc s6 liéu sau:
+ n=7;n=5;
7
+ P, =) P, =131 kW
i=1
5
+ P, =Y Py =124 kW
i=1
Tinh toan ta duoc:
v on=lo2o071
n 7
+ P, = h 14 0,95
P, 131

Tra bang PL 1.5 [1,255] ta ¢O: npg» = 0,73. Vay:

S6 thiét bi dung dién hi€u qua 1a: npg =N X Np» =7 x 0,73 = 5,11 — npy = 5.
Tra bang PL 1.6 [1,266] v&i kgg = 0,15; cose = 0,6 ta duoc: knax = 2,87.

Phu tai tinh toan nhom 3 1a:

P, = 2,87 x 0,15 x 131 = 56,40 kW
Qu = Py x tgp = 56,40 x 1,33 =75,01 kVAr

S, = P2 +Q2 =+/56,40? +75,01° =93,84KVA

S, 93,84

=142,58 A

I = =
© J3U, /3038

2224 . Nhom 4.

Bang 2.5: Phu tai nhom 4

TT

Tén thiét bi S6 | Ky hiéu

Pam, KW

Idm, A
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lwong | trén mat | Toan
. 1 may
bang b0
1 |Lodién 01 18 30 30 75,97
, Lo dién héa cing kim o1 19 90 90 | 227,90
loai
May do d6 cimg dau 28 0,6 0,6 1,52
3 X 01
con
4 | May mai sac 01 31 025 | 025 | 0,63
Can truc co6 pa-lang 33 1,3 1,3 3,29
5 , 01
dién
TONG 05 122,15

Tu bang 2.5 ta c6 céac so lidu sau:

+ n=>5n=1;

5
+ P, =Y Py =122,15 kW

i=1
+ P, =12215 kW
Tinh toan ta duoc:

N _L1o20
n 5

s p_h_ 90

- =0,74
P, 122,15

+ Npge =

Tra bang PL 1.5 [1,255] ta ¢O: npg» = 0,82. Vay:

S6 thiét bi dung dién hig¢u qua 1a: npg =N X Npgx = 5 x 0,82 = 4,1 — nyy = 4.
Tra bang PL 1.6 [1,266] v&i kgg = 0,15; cose = 0,6 ta duoc: ke = 3,11.

Phu tai tinh toan nhom 4 1a:

Py = 3,11 x 0,15 x 122,15 = 56,98 kW

Qu = Py x tgp = 56,98 x 1,33 = 75,79 kVAr

Su = P2+ Q2 =+/56,98 + 75,79” = 94,82kVA




S, 94,82

l,= NI =038 =144,06 A
2.2.2.5 . Nhém 5.
Bang 2.6: Phu tai nhom 5
.| Ky hiéu Pam, KW
TT Tén thiét bi > trén mit Toan | lgm A
lwgng bing 1 may bo
1 | Thiét bi cao tan 01 34 80 80 | 202,58
2 | Thiét bi do bi 01 37 23 23 58,24
TONG 2 103

+  P,=YP,, =103 kW; P, = 80 kW

i=1
Tinh toan ta duoc:

n

1

+ My =t=0=05

L . R
P, 103

Tra bang PL 1.5 [1,255] ta ¢6: npg» = 0,73. Vay:

S6 thiét bi dung dién hig¢u qua 1a: npg =N X Npge =2 x 0,73 = 1,46 — npg = 1.

Do s6 thiét bi hiéu qua npq < 4 nén phu tai tinh toan cua nhom 5 la:

2
P, = Z P,.. =103 kW

i=1

Qi =Py xtge =103 x 1,33 =123,30 kVAr

S, =[P? +Q% =4/103 +123,29° =154, 25kVA

S, _ 154,25

I = =
" JBU, +/3.0,38
2.2.2.6 . Nhom 6.

=234,36 A
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Bang 2.7: Phu tai nhom 6

.| Kyhigu Pam, KW
TT Tén thiét bi > trén mit Toan | lgm A
lwgng bing 1 may bo
1 | May nén khi 01 40 45 45 | 113,95
2 | May bao gb 01 41 6,5 6,5 16,46
3 | May khoan 01 42 1,5 1,5 3,80
4 | May cua dai 01 44 4,5 4,5 11,40
5 | Méy bao go 01 46 10 10 25,32
6 | May cua tron 01 47 2,8 2,8 7,09
7 | Quat gid trung gian 01 48 9 9 22,79
8 | Quat gias6 9,5 01 49 12 12 30,39
9 | Quat gia sb 14 01 50 18 18 45,58
TONG 09 109,30

09
+ P, =Y Py =109,30 kW

i=1
+ P, =45 kW
Tinh toan ta duoc:

_N_

1
9
P, 45

+ P=-t=—"_04
. 109,3

Tra bang PL 1.5 [1,255] ta ¢O: npg» = 0,47. Vay:

+ n =0,11

S6 thiét bi dung dién higu qua 1a: npg = N X Npge = 9 x 0,47 = 4,23 — npq = 4.
Tra bang PL 1.6 [1,266] v&i kgg = 0,15; cose = 0,6 ta duoc: ke = 3,11.
Phu tai tinh toan nhom 6 1a:

Py = 3,11 x 0,15 x 109,3 = 50,99 kW
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Qi = P x tgp = 50,99 x 1,33 = 67,81 kVAr

Se =+PZ +Q2 =4/50,99 + 67,81> =84,84 kKVA

| = it —
©JBU, /30,38

S, _ 84,84

=128,91 A

Tir cac két qua tinh todn duoc & trén ta c6 bang tong hop xac dinh phu tai tinh

toan cua phan xudng stra chira co khi nhu sau:

Bang 2.8: Bang tong hop phu tai dién phan xudng sira chira co khi

Phu tai tinh toan
Nr:o Pd:nhé | C(‘;S o, K | P k(\?/t;\ A
kW kVA
r
1 63,20 | 08 |0,15| 0,6 | 4 |3,11|29,48|39,21| 49,06 | 74,54
2 73,80 | 07 |0,15| 06 | 5 |2,87|31,80|41,63| 52,08 | 79,13
3 131 | 07 (0,15 06 | 5 |2,87|56,40 75,01 93,84 | 142,58
4 |122,15| 05 |0,15| 0,6 | 4 |3,22 /56,98 | 7559 | 94,82 | 144,06
5 103 | 02 (0,15 06 | 2 103 | 123,3 | 154,25 | 234,36
6 |10930| 09 |0,15| 06 | 4 |3,11 /50,99 |67,81| 84,84 | 128,91

2.2.3 Tinh toan phu téi chiéu sing ciia phin xwéng sira chira co khi

Phu tai chiéu sang cta phan xudng sua chita co khi dugc xac dinh theo

phuong phép suat chiéu sang trén mot don vi dién tich:

+

+

Pcs:po-F

Po: suat chiéu sang trén mot don vi dién tich chiéu sang (W/m?).

F: dién tich duoc chiéu sang (m?).

Trong phan xudng stra chita co khi hé théng chiéu sang st dung dén soi dot.

Tra bang phu luc PL 1.2 [1, 253] ta ¢ po = 14 W/m®,

Vay ta ¢ phu tai chiéu sang ciia phan xudng la:

Pes =Po. F=14x819x 10° = 11,47 kW

Qs = Pes . tgp = 0 (do dén so ddt ¢ cosp = 1)
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2.2.4 Xac dinh phu tdi tinh toan cua toan phan xuwdéng

V61 phan xuong stra chita co khi ta chon h¢ s6 dé)ng thoi kg = 0,85.

Phu tai tinh toan dong luc tac dung ctia toan phan xudng:

P, =K,.) P, =0,85x318,35=270,6 kW

tt1

6
i
i=1

[o2]

Qu =Ky ,Q, =0,85x422,55=359,17 KVAr

i=1
Phu tai tinh toan cua toan phan xuong:
Py = Pg + Pes = 270,6 + 11,47 = 282,07 kW
Qi = Qa + Q¢ = 359,17 + 0 =359,17 KVAr

S, =1/282,07% +359,172 = 456,69 KVA
Dong dién tinh toan toan phan xudng:
| __ Sy _ 456,69

" JBU, /30,38
Heé s cong suét tinh toan toan phan xuong:

CosQ,, = % = % =0,62
tt !

=693,87 A

2.3 Xac dinh phu tai tinh toan cho cac phan xwéng con lai

Do chi biét trudc cong suat dat va dién tich cua cac phan xudéng nén ¢ day sé€

stt dung phuong phap xac dinh phu tai tinh toan theo cong suat dat va hé sb

nhu cau da duoc gidi thi€u & trén.

Véi cac loai phan xudng trong nha mdy san xuat may kéo dang thiét ké, tra

bang phu luc PL 1.2 [1, 253], PL L3 [1, 254] ta c6 dugc cac thong sb: suét

chiéu sang p,, h¢ s6 nhu cau kp, cosp va cos@cs

Bang 2.9: Danh sich cac phan xuong va thong sb tra ctru

Dién
A A Y Pdét! L,
TT Tén phan xwéng tich F,
kW )
m

Kne

COSP/COSPs

Po,
W/m?

23




1 | Khu nha ban quéan ly va | 200 1560 0,7 0,8/0,8 20
xudng thiét ké

2 | Phan xuong duc 1500 2800 | 0,6 0,8/1 14

3 | Phan xudng gia cong co | 3600 4250 | 0,3 0,7/1 14
Khi

4 | Phan xudng co lip rap 3200 3780 | 0,3 0,6/1 14

5 | Phan xuong luyén kim | 1800 | 3400 | 0,6 0,7/1 15
mau

6 | Phan xuong luyén kim | 2500 2570 | 0,6 0,8/1 15
den

8 | Phan xuong rén dap 2100 2900 0,5 0,6/1 15

9 | Phan xuong nhiét luyén | 3500 1820 0,4 0,8/1 14

10 | BO phan nén khi 1700 2260 | 0,6 0,8/1 14

11 | Tram bom 800 730 0,3 0,8/1 14

12 | Kho vat li¢u 60 3540 | 0,7 0,8/1 10

2.3.1 Khu nha ban quan ly va xuéng thiét ké

+ Do st dung dén huynh quang c6 cosp = 0,8 nén tgp = 0,75.
+ Hé s6 cong suat dong luc cose = 0,8 — tgp = 0,75.
Phu tai tinh toan dong luc:

Pai = Kne - Paze = 0,7 x 200 = 140 kW

Qa1 = Pa . tgo = 140 x 0,75 = 105 kVA

Phu tai tinh toan chiéu sang:

Pes =Po . F=20x 1560 =31200 W = 31,2 kW

Qes = Pes - tgp=31,2x 0,75 =23,40 kVAr

Phu téi tinh toan toan phan xudng:

Pi = Pg + Pes =140 + 31,2 = 171,2 kW

Q« = Qui + Qcs = 105 + 23,40 = 128,40 KVAr
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S. = P2 +Q2 =171,2% +128,40° = 214,00 kVA

Dong dién tinh toan toan phan xuong:

o S _ 2l
J3.U,. +/3.0,38

Heé s cong suét tinh toan toan phan xudng:

COSQ,, = % = % =0,80
tt

=32514 A

2.3.2 Phén xwéng dic

+ Do str dung dén soi dbt cose = 1 nén tge = 0.
+ Heé sb cong suat dong luc cose = 0,8 — tge = 0,75.
Phu tai tinh toan dong luc:

Pai = Kne - Paze = 0,6 x 1500 = 900 kW

Qa1 = Pq . tgo =900 x 0,75 = 675 KVAr

Phu tai tinh toan chiéu sang:

Pes = Po . F =14 x 2800 = 39200 W = 39,20 kW

Qcs = Pes - tgp = 0 kVAr

Phu tai tinh toan toan phan xudng:

Py = P + Pes = 900 + 39,2 = 939,20 kW

Qi =Qq + Qs =675+ 0 =675 kVAr

S, = P2 +Q? =1/939,20° + 675 =1156,60 KVA

Dong dién tinh toan toan phan xudng:
| __ Sy _1156,60

" JBU,. /30,38
Heé s cong suét tinh toan toan phan xudng:

cosp, ~ Fu_ 939,20 _

“s, 115660

=1757,27 A

2.3.3 Phan xudng gia cong co khi

+ Do st dung dén sgi d6t cos = 1 nén tge = 0.

25



+ Hé sb cong suat dong luc cose = 0,7 — tgo = 1,02.
Phu tai tinh toan dong luc:

Pai = Kne - Paze = 0,3 x 3600 = 1080 kW

Qa1 = P4 . tgo = 1080 x 1,02 = 1101,60 KVAr

Phu tai tinh toan chiéu sang:

Pes = Po - F =14 x 4250 =59500 W = 59,50 kW

Qs = Pes . tgo = 0 kVAr

Phu tai tinh toan toan phan xuong:

Py = Pg + Pes = 1080 + 59,5 = 1139,5 kW

Qi = Qq + Qs =1101,6 + 0 =1101,60 KVAr

S, =+/P? + Q2 =/1139,50° +1101,60% =1584,92 KVA

Dong di¢n tinh toan toan phan xuong:

S, _ 1584,92

t

= =
" JBU, +/3.0,38
Heé s cong suét tinh toan toan phan xudng:

CosQ,, = & = —1139’ S0 =0,72
S, 1584,92

=2408,04 A

2.3.4 Phén xuéng co lip rap

+ Do st dung dén soi d6t cose = 1 nén tge = 0.

+ Hé s6 cong suat dong luc cose = 0,6 — tgp = 1,33.
Phu tai tinh toan dong luc:

Pai = Kne . Paze = 0,3 X 3200 = 960 kW

Qq = Py . tgo =960 x 1,33 = 1276,80 kKVAr

Phu tai tinh toan chiéu sang:

Pes=po . F =14 x 3780 =52920 W = 52,92 kW

Qcs = Pes - tgo = 0 kKVAr

Phu tai tinh toan toan phan xudng:

P = Pai + Pes = 960 + 52,92 = 1012,92 kW
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Qi = Qa + Q¢ = 1276,80 + 0 = 1276,80 kVAr

S, = P2+ Q% =41012,92% +1276,80% =1629,79 KVA

Dong di¢n tinh toan toan phan xuong:

= Tty o
U, .0,

Hé s cong suét tinh toan toan phan xuéng;

P 1012,92
0050 =5 "~ 162079
tt '

=2476,21 A

2.3.5 Phan xwéng luyén kim mau

+ Do st dung dén soi d6t cos = 1 nén tge = 0.
+ Heé sb cong suat dong luc cos = 0,7 — tge = 1,02.
Phu tai tinh toan dong luc:

Pai = Kne - Paz = 0,6 x 1800 = 1080 kW

Qaq =Py . tgo = 1080 x 1,02 = 1101,6 kVA

Phu tai tinh toan chiéu sang:

Pes = Po . F =15 %3400 = 51000 W = 51,00 kW
Qcs = Pes . tgo =0 kVAr

Phu tai tinh toan toan phan xudng:

Py = Pg + Pes = 1080 + 51 = 1131,00 kW

Qi = Qa + Qs =1101,6 + 0 =1101,60 kVAr

S, =+P? +Q? = /1131 +1101,60° =1578,82 kVA

Dong di¢n tinh toan toan phan xuong:

N
U,, .0,

Hé s cong suét tinh toan toan phan xudng:

oo e 281
tt !

=2398,77 A

2.3.6 Phan xuéng luyén kim den
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+ Do st dung dén soi d6t cos = 1 nén tge = 0.
+ Heé s6 cong suat dong luc cose = 0,8 — tge = 0,75.
Phu tai tinh toan dong luc:

Pai = Kne - Paze = 0,6 x 2500 = 1500 kW

Qa1 = Pa . tge = 1500 x 0,75 = 1125 kVA

Phu tai tinh toan chiéu sang:

Pes = po - F =15 x 2570 = 38550 W = 38,55 kW
Qcs = Pes . tgp =0 kVAr

Phu tai tinh toan toan phan xuong:

Py = P + Pes = 1500 + 38,55 = 1538,55 kW

Qi = Qa + Qcs = 1125 + 0 = 1125 KVAr

S, =+/P? +Q? =4/1538,55 +1125? =1905,98 KVA

Dong dién tinh toan toan phan xudng:
| __ S _190598

" JBU,. /30,38
Heé s cong suét tinh toan toan phan xudng:

=5 555 0"
tt !

=2895,84 A

2.3.7 Phan xwéng rén dap

+ Do str dung dén soi d6t cose = 1 nén tge = 0.

+ Hé sb cong suat dong luc cose = 0,6 — tgp = 1,33
Phu tai tinh toan dong luc:

Pai = Kne - Paze = 0,5 x 2100 = 1050 kW

Qa = P4 . tge = 1050 x 1,33 = 1369,5 kVA

Phu tai tinh toan chiéu sang:

Pes = Po . F=15x 2900 = 43500 W = 43,5 kW

Qs = Pes . tgo =0 kVAr

Phu tai tinh toan toan phan xudng:
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Py = Py + P = 1050 + 43,5 = 1093,50 kW
Qi = Qu + Qus = 1369,5 + 0 = 1369,5 kVAr

S, = P2 +Q? =/1093,5 +1369,5” =1773,68 kVA

Dong dién tinh toan toan phan xudng:
| __S. 177368

*J3U,. /3.0,38
Hé s cong suét tinh toan toan phan xudng:

P, 10935
S, 1773,68

=2694,83 A

Coso, =

it
2.3.8 Phan xwéng nhiét luyén

+ Do st dung dén soi d6t cos = 1 nén tge = 0.

+ Heé s6 cong suat dong luc cose = 0,8 — tgp = 0,75
Phu tai tinh toan dong luc:

Pai = Kne - Paze = 0,4 x 3500 = 1400 kW

Qa = Py . tgo = 1400 x 0,75 = 1050 kVA

Phu tai tinh toan chiéu sang:

Pes = po . F =14 x 1820 = 25480 W = 25,48 kW

Qs = Pes . tgo = 0 kVAr

Phu tai tinh toan toan phan xudng:

Pi = P4 + Pes = 1400 + 25,48 = 1425,48 kW

Qi = Qa1 + Qcs = 1050 + 0 = 1050 kVAr

S, =P2 +Q2 =/1425,48" +1050° =1770,45 KVA

Dong di¢n tinh toan toan phan xuong:
| __ S, _177045

" J3U, /3.0,38
Hé s cong suét tinh toan toan phan xudng:

COSQ,, = Py 142548 0,81
S, 1770,45

=2689,92 A
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2.3.9 B0 phan khi nén

+ Do st dung dén soi d6t cos = 1 nén tge = 0.
+ Hé sb cong sut dong luc cose = 0,8 — tgp = 0,75
Phu tai tinh toan dong luc:

Pai = Kne - Paze = 0,6 X 1700 = 1020 kW

Qai = Pa . tgo = 1020 x 0,75 = 765 kVA

Phu tai tinh toan chiéu sang:

Pes = Po . F =14 x 2260 = 31640 W = 31,64 kW

Qcs = Pes . tgp =0 kVAr

Phu tai tinh toan toan phan xuéng;:

Pi = P4 + P = 1020 + 31,64 = 1051,64 kW

Qi = Qar + Qcs = 765 + 0 = 765 kVAr

S, =+/P? +Q? =/1051,64 + 765’ =1300,45 KVA

Dong di¢n tinh toan toan phan xuong:
| __ Sy 130045

© JBU, /30,38
Heé s cong suét tinh toan toan phan xudng:

e Py 105164 _
? 1300, 45

=1975,83 A

= Stt
2.3.10 Tram bom
+ Do st dung dén soi d6t cos = 1 nén tge = 0.
+ Hé s6 cong suat dong luc cosp = 0,8 — tgo = 0,75
Phu tai tinh toan dong luc:
Pai = Kne - Paze = 0,3 x 800 = 240 kW
Qq = P . tgo =240 x 0,75 = 180 kVA
Phu tai tinh toan chiéu sang:
Pes=po. F=14x730=10220 W = 10,22 kW
Qs = Pes . tgo =0 kVAr
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Phu tai tinh toan toan phan xuong:
Py = Pg + Pes = 240 + 10,22 = 250,22 kW
Qi = Qa + Qs = 180 + 0 = 180 kVAr

S, =[P? +Q% =4/250,22% +180% = 308,24 kVA

Dong di¢n tinh toan toan phan xuong:

S, _ 308,24

.= =
" J3U, +/3.0,38

H¢ s0 cong suat tinh toan toan phan xuong:

=468,32 A

CosQ, = Po 20,22 0,81
S, 468,32
2.3.11Kho vat li¢u
+ Do str dung dén soi dbt cose = 1 nén tge = 0.

+ Heé s cong suat dong luc cose = 0,8 — tgp = 0,75
Phu tai tinh toan dong luc:

Pai = Kne - Paze = 0,7 X 60 = 42 KW

Qa1 =Pa . tgp =42 x 0,75 = 31,5 kVA

Phu tai tinh toan chiéu sang:

Pes = Po . F =10 x 3540 = 35400 W = 35,40 kW

Qcs = Pes - tgp = 0 kVAr

Phu tai tinh toan toan phan xudng:

Py = Pg + Pes = 42 + 35,40 =77,40 kW

Qi =Qaq + Qs =315+0=315kVAr

S = P2 +Q? =177,40% +31,5° =83,56 kVA

Dong dién tinh toan toan phan xudng:

| __S. _ 8356
" J3U, /30,38

H¢ s6 cong suat tinh toan toan phan xuong:

=126,96 A
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COSQ,, = % = % =0,93
tt !

Téng hop ta co phu tai tinh toan cia cac phan xuong nhu sau:

32



Bang 2.10: Tong hop phu tai tinh toan ctia cac phan xudng

dby Pes, css tty Stt,
Tén phan xwéng Pa, KW k(\g/Ar oW k(\?/Ar P, KW k?/Ar WA I, A | cOSQy

Khu nha ban quan ly va

cuong thidt ké 140,00 | 105,00 31,20 23,40 | 171,20 | 128,40 | 214,00 | 325,14 | 0,80
Phan xuong dtc 900,00 | 675,00 39,20 0 939,20 | 675,00 |1156,60 |1757,27 | 0,81
Phan xudng gia cong co khi | 1080,00 | 1101,60 | 59,50 0 1139,50 | 1101,60 | 1584,92 | 2408,04 | 0,72
Phéan xuong co lap rap 960,00 | 1276,80 | 52,92 0 1012,92 | 1276,80 | 1629,79 | 2476,21 | 0,62
Phan xuong luyén kim mau | 1080,00 | 1101,60 | 51,00 0 1131,00 | 1101,60 | 1578,82 | 2398,77 | 0,72
Phan xudng luyén kim den 1500,00 | 1125,00 | 38,55 0 1538,55 | 1125,00 | 1905,98 | 2895,84 | 0,81
Phan xudng stra chita co khi | 270,60 | 359,17 11,47 0 282,07 | 359,17 | 456,69 | 693,87 | 0,62
Phan xuong rén dap 1050,00 | 1396,50 | 43,50 0 1093,50 | 1396,50 | 1773,68 | 2694,83 | 0,62
Phan xudng nhiét luyén 1400,00 | 1050,00 | 25,48 0 1425,48 | 1050,00 | 1770,45 | 2689,92 | 0,81
B0 phéan nén khi 1020,00 | 765,00 31,64 0 1051,64 | 765,00 |1300,45|1975,83| 0,81
Tram bom 240,00 | 180,00 10,22 0 250,22 | 180,00 | 308,24 | 468,32 | 0,81
Kho vat li¢u 42,00 31,50 35,40 0 77,40 31,50 83,56 | 126,96 | 0,93

TONG 9944,05 | 8961,24
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2.4 . Phu tdi tinh toan toan nha may.

Phu tai tinh toan cta toan xi nghiép dugc xac dinh bang cach lay tong phu tai

cac phan xuong c6 ké dén hé s6 dong thoi:

Paam = kdt Z Pttpxi (2-6)
i=1

Qunm = kdt'ZQttpxi (2.7)
i=1

Sinm = \ PthM + QtthM (2.8)

COSQ,, = P (2.9)

tt .
SttNM
+ Kq: hé s6 dong thoi, xét kha ning phu tai cac phan xuong khong dong

tho1 cuc dai.

—  Kg=0,9 + 0,95 khi s6 phan xuong n =2 + 4.

- kg =0,8+ 0,85 khi s6 phan xuéng n =5 + 10.

Nha may ché tao may co khi nong nghiép dang thiét ké c6 toan bo 10 phan
xuong do d6 trong cac cong thirc 1ay hé sé dong thoi ke, = 0,85.

Phu tai tinh toan tac dung cta toan nha may:
10

Pawt = Ka- )Py =0,85x9944,05 = 8452, 44 kKW
i=1

Phu tai tinh toan phan khéng cua toan nha may:

10
Quam = Ka-> Qi =0,85x8961,24 = 7617,05 KVAr

i=1

Phu tai tinh to4n toan phan ctia nha may:

S = /P + Q2 =/8452,44% +7617,05? =11378,19 KVA
Heé sb cong suat toan nha may:

P, 845244
008w =35 == 1137819

SttNM

2.5  Xac dinh tAm phu tai tinh to4n va biéu d6 phu tai
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2.5.1 Tam phu tai dién

Tam phu tai di¢n 1a diém théa man di¢u kién mo men phu tai dat gia tri cuc

tiéu:
n
D Pl —min (2.23)
i=1
Trong do:
+ Pi: cong suét cua phu tai thir i.
+ l;: khoang cach cua phu tai thr i dén tAm phu tai.
Pé xac dinh toa do tAm phu tai ta str dung cac biéu thuc:
D'S.x D>'S.uy, >'Sz,
XO = i::Ln ’ yO = i::Ln ’ Z0 = i:1n (224)
DS, DS, 'S
i=1 i=1 i=1
Trong do:
+ Xo, Yo, Zo: toa do tam phu tai dién.
+ Xi, Vi, Zi: toa d0 cua phu tai thir 1 tinh theo mot h¢ truc toa do tuy chon.
+ Si: cong suét phu tai thi 1.

Trong thuc té thuong it quan tam dén toa do z. TAm phu tai dién 1a vi tri tdt

nhat dé dat cac tram bién ap, tram phan phdi, ti phan phdi, ti dong luc nham

muc dich tiét kiém chi phi cho day din, giam ton that trén ludi.

Bang 2.11: Tam phu tai phan xuong

P, Stt, Tam phu tai
Tén phan xwdéng Pess KW

kW kVA | X,mm | Y, mm

Khu nha ban quan 1y va
., 31,20 | 171,20 | 214,00 | 122,74 73,95
xuong thiét ké
Phan xudng dtc 39,20 | 939,20 |1156,60 | 87,22 18,76
Phan xudng gia cong co
e 59,50 |1139,50 | 1584,92 | 61,73 16,94
|

Phan xudng co lap rap 52,92 |1012,92 | 1629,79 | 38,74 15,98
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Phan xudng luyén kim

. 51,00 |1131,00 | 1578,82 | 55,05 68,41
mau
Phan xudéng luyén kim

38,55 | 1538,55 | 1905,98 30 71,48

den
Phan xudng stra chira co
e 11,47 | 282,07 | 456,69 | 85,24 71,48

|
Phan xudng rén dap 43,50 |1093,50 |1773,68 | 111,24 54,73
Phan xuong nhiét luyén 25,48 | 142548 | 1770,45| 18,24 41,98
B0 phan nén khi 31,64 |1051,64 | 1300,45| 14,74 75,98
Tram bom 10,22 | 250,22 | 308,24 | 20,74 26,48
Kho vat li¢u 3540 | 77,40 | 83,56 126,74 19,98

Vay tAm phu tai tinh toan duoc xac dinh bang:

S X,
) :Zl i 712660,81
g 13478,92
28
=1

_ ;Si Vi 627004,01

52,87

Yo

2.5.2 Biéu d0 phu tai dién

Zsi 13478,92
=1

46,52

Biéu do phu tai di¢n 1a mot vong tron ve trén mat phang, c6 tam trung voi tam

ctia phu tai dién, c6 dién tich twong Gmg v6i cong suat ctia phu tai theo ty 18

xich nao d6 tiy chon. Biéu d6 phu tai cho phép nguoi thiét ké hinh dung dugc

sy phan bd cép dién. Biéu dd phu tai dién dugc chia thanh 2 phén: phﬁn phu

tai dong luc (phan hinh quat gach chéo), phan phu tai chiéu sang (phan hinh

quat dé tring).
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Pé v& dugc biéu d6 phu tai cho cac phan xudng ta coi phu tai cua cac phan
xuong phan bd déu theo dién tich phan xudng nén co6 thé iy trang voi tim
hinh hoc ctia phan xudng trén mit bang.

Bén kinh vong tron biéu dd phu tai cua phu tai thir i duoc xac dinh qua biéu

thuec:
— (2.25)

Trong do:
+  m: ty 1é xich, & day chon m = 6 KVA/mmZ.
Goc phy tai chiéu sang nam trong biéu d6 dugc xac dinh theo cong thirc:
360.P,
(X'CS =
P

tt

(2.26)

Trén mat béng cua nha may ta xac dinh mot hé truc toa do XOY, co vi tri
trong tam cac nha xuong la (x;, Yi).

Tir d6 ta xac dinh R; va o ctia biéu d6 phu tai cac phan xudng dugc ghi trong

bang:
Bang 2.12: Thong s6 biéu do phu tai
" A . PCS! Ptt1 Sth Rl
Tén phan xuwong Olcs
kwW kW kVA mm

Khu nha ban quan 1y va xuong

o, 31,20 | 171,20 | 214,00 | 3,37 | 65,61
thiét ké
Phan xuong dtc 39,20 | 939,20 | 1156,60 | 7,84 | 15,03
Phan xuong gia cong co khi 59,50 | 1139,50 | 1584,92 | 9,17 | 18,80
Phan xudng co lép rap 52,92 11012,92 | 1629,79 | 9,30 | 18,81
Phan xudng luyén kim mau 51,00 |1131,00 | 1578,82 | 9,15 | 16,23
Phan xudng luyén kim den 38,55 | 1538,55 | 1905,98 | 10,06 | 9,02
Phan xudng stra chira co khi 11,47 | 282,07 | 456,69 | 5,03 | 50,43
Phan xudng rén dap 43,50 | 1093,50 | 1773,68 | 9,70 | 14,32
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75,98
73,95

7148 [

68,41

54,73

41,98

Phan xuong nhiét luyén 25,48 | 1425,48 | 1770,45| 9,69 | 6,43

B9 phan nén khi 31,64 | 1051,64 | 1300,45| 8,31 | 10,83
Tram bom 10,22 | 250,22 | 308,24 | 4,04 | 14,70
Kho vit liéu 3540| 77,40 | 83,56 | 2,11 | 164,65

oy g |
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Hinh 2.1: Biéu d0 phu tai ctia nha may san xuat may kéo
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CHUONG 3.
THIET KE MANG CAO AP CHO NHA MAY

3.1 Ditvan dé

Viéc lua chon so d6 cung cap dién anh huong rat 16n dén cac chi tiéu kinh té
— k¥ thuét ctia hé thdng. Mot so dd cung cip dién duge coi 1a hop 1y phai thoa

man nhirng yéu cau co ban sau:

* bam bao cac chi tiéu ky thuat.

* Pam bao d6 tin cdy cung cip dién.

* Thudn tién va linh hoat trong van hanh.
*

An toan cho nguoi va thiét bi.
* Dé dang phat trién dé dap (mg yéu cau tang trudng cua phu tai dién.
* Pam bao cac chi tiéu vé mat kinh té.

Trinh ty tinh toan thiét ké mang dién cao ap cho nha may bao gdbm cac budc

Sau:
1. Vach céc phuong an cung cép dién.
2. Lua chon vi tri, sb luong, dung lugng cua tram bién ap va lua chon

chung loai, tiét dién cac dudng day cho cac phuong an.

3. Tinh toan kinh té lya chon phuong an hop 1.

4. Thiét ké chi tiét cho phuong an duoc chon.

3.2 Vach cac phwong an cung cip dién

3.2.1 Luwa chon cap dién ap truyén tai phia cao 4p nha may

Pé cung cap dién cho cac ho tiéu thy (nha may, xi nghiép, cum coéng nghiép
hay cac khu vuc dan cu) c6 phu tai 16n, cach xa ngudn khong thé cung cap
dién truc tiép tir cac ludi dién ap thdp, ma can phai duge cip tir cac ludi dién
ap cao hon.

Cong thtrc kinh nghiém Iya chon cép dién ap:
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U =4,34-/L+16P (3.1)

Trong do:
+ L: khoang céch tir tram bién 4p trung gian vé nha may, km.
+ P: cong suét tinh toan tac dung cia nha may, MW.

Vi sb liéu dé bai cho va tir muc 2.4 ta ¢6: L = 15 km; P = 8452,44 KW. Thay

vao cong thirc 2.27:

U =4,34+/L +16P =4,34.,/15+16x8452,44x10" =52,30KV

Tir két qua tinh toan ta chon cap dién ap trung ap 35 kV tir hé thdng cap cho
nha may.

3.2.2 Phuong an lra chon may bién ap phan xuwéng

Céc tram bién 4p (TBA) phan xuong dugc lya chon trén cic nguyén tic sau:
1. Vi tri dat TBA phai théa min cac yéu cau: gan tim phu tai, thuan tién
cho viéc van chuyén, lép dat, van hanh, sira chira; an toan va kinh té.

2. S6 luong may bién ap (MBA) dit trong cac TBA duoc lya chon cin cir
vao yéu cau cung cap dién cta phu tai. Cac TBA cung cap dién cho ho tiéu
thu loai I va Il nén dat 2 MBA, TBA cung cép cho ho tiéu thu loai III thi chi
can dat 1 MBA.

3. Dung luong cac MBA dugc lya chon theo diéu kién:

* V61 TBA 1 may: S, > % (3.2)
hc
*  V6iTBA 2 may: S, > (3.3)
"2k, '
2 2 S
o Kiém tra diéu kién: S, > k—“ (3.4)
qt
+ n: sd lugng may bién ap dinh chon trong tram.

+ kg hé s6 qua tai su cb. O day lay kg = 1,4 v6i diéu kién MBA van hanh
qua tai khong qué 5 ngay dém, thoi gian qua tai trong 1 ngay dém khong qua
6 h, trudc khi may van hanh qué tai voi hé so tai < 0,75.
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+ Kne: hé s hiéu chinh theo nhiét 36 méi truong, ta chon loai may bién ap
do nha may thiét bi dién bong Anh san xuét tai Viét Nam nén khong can hiéu
chinh (ky. = 1).

+ Se: cong sudt phai cap khi sy cd6 1 MBA. Khi su ¢b 1 MBA c6 thé loai
b mot sb phu tai loai III dé giam nhe dung lugng MBA. O day, gia thiét cac
ho loai I ¢6 30% phu tai loai III c¢6 thé cit khi su ¢ (Ss = 0,7.Sy).

Trudc khi dé xuit phuong 4n ta can phéan loai phy tai ciia nha may. Ta co

bang:
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Bang 3.1: Phan loai phu tai

_|
_|

Tén phan xuwdéng Phu tai loai

Khu nha ban quan 1y va xuéng thiét ké Il

Phan xudng duc I

Phan xudng gia cong co khi I

Phan xuéng co lip rap I

Phan xuong luyén kim mau I

Phan xudng luyén kim den I

Phan xudng stra chira co khi Il

Phan xudng rén dap I

O©| 0O N| O O & W N =

Phan xudng nhiét luyén I

=
o

B phén nén khi I

|
l_\

Tram bom I

12 | Kho vat lidu 1

3.2.2.1 Phuong an 1
Phuong 4n nay sur dung 9 TBA phan xudng nhu sau:
1. Tram bién ap B,
Tram cap dién cho phan xuong nhiét luyén . Do phan xuéng 1a phu tai loai I
nén ta dat 2 MBA trong tram. Cong suat dinh mirc MBA:
oSy _1770,45

dm —
2
Vay MBA B; chon loai: S¢m = 1000 kKVA. Kiém tra diéu kién (3.4):

S, =1000kVA > S, _0,78, _0,7.1770,45
1,4 14 1,4

=885,23 kKVA

= 885,23 kVA

Vay MBA B1 thoa man diéu kién chon.
2. Tram bién ap B,
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Tram cép dién cho bo phan nén khi. Do phan xuong 1a phu tai loai I nén ta dat
2 MBA trong tram. Cong suat dinh mirc MBA:

S, > S 130045 650,23 kKVA
2 2

Vay MBA B, chon loai: Sqm = 750 KVA. Kiém tra diéu kién (3.4):

S, _0,7.1300,45

S, = 750KVA > 2
1,4 1,4

Vay MBA B2 théa man diéu kién chon.

=630, 23kVA

3. Tram bién ap Bs
Tram cip dién cho phan xuéng luyén kim den. Cong suat dinh mirc MBA:

> S_Zu - 1902’98 ~ 952,99 KVA

Vay MBA B; chon loai: S, = 1000 kVA. Kiém tra diéu kién (3.4):

S, —1000kVA > ¢ — 075y _ 0.7.1905,98
1’ 4 11 4 1, 4

=952,99 kVA

Vay MBA B3 théa man diéu kién chon.
4, Tram bién ap B,
Tram cip dién cho phan xudng luyén kim mau va phan xuéng sta chira co

khi. Cong suat dinh mirc MBA:

S Sy _ \/(1131+ 282,07)* +(1101,6 +359,17)° _ 1950, 74
m — 2 2

Vay MBA B, chon loai: S4,, = 1000 kVA. Do phan xudng stra chita co khi 1a

S, =975,37 kVA

phu tai loai IIT nén khi sy ¢b cho phép cat dién. Kiém tra diéu kién (3.4):

S :1000 kVA > ﬁ — 0’7'prluyenkimmau — 0;71578182
a 1,4 1,4 1,4

=789,41kVA

Vay MBA B4 thoa man diéu kién chon.

5. Tram bién ap Bs

Tram cap dién cho phan xudng rén dap, khu nha phong quan 1y va xudng
thiét ké. Cong suat dinh mirc MBA:
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o o Su_ /1093517120 + (1396,5+128,4) _198111
dm — - -
2 2

Vay MBA Bs chon loai: Sg, = 1000 kVA. Do khu nha ban quan ly va xudng

=990,55 kVA

thiét ké 1a phu tai loai III nén cho phép cat dién khi sy cd. Kiém tra diéu kién
(3.4):

Sy =1000kVA > Se _ 0 Sy _ 07177368

= 886,84 kVA
1,4 1,4 1,4

Vay MBA B5 théa man diéu kién chon.

6. Tram bién ap Be

Tram cép dién cho phan xudéng dac va kho vat li¢u. Cong suat dinh muc
MBA:

S, _\[(939,2+77,4)° + (675+3L5)° _1237,99

Vay MBA Bg chon loai: Sy, = 630 kVA. Do phéan kho vat liéu 1a phu tai loai
III nén c6 thé cat dién khi sy c¢b. Kiém tra diéu kién (3.4):

0,75 |
S, —630KVA > e — 2 Ppae 0711566 570 55 4\/0
14 14 1,4

S, =618,99kVA

Vay MBA B6 théa man diéu kién chon.

1. Tram bién ap B;

Tram cip dién cho phan xudéng gia cong co khi. Do phan xudng 1a phu tai loai
I nén can dit 2 MBA. Cong suat dinh mirc MBA:

i 2%:%:792,46 kVA

Vay MBA B; chon loai: S¢m = 1000 kVA. Kiém tra diéu kién (3.4):

S,,, =1000kVA > i = 0,7.1584,92

=792,46kVA
14 1,4

Vay MBA B7 thoa man diéu kién chon.
8. Tram bién ap Bg
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Tram cip dién cho phan xudng co lip rap. Do phan xuéng 1a phu tai loai I

nén can dat 2 MBA. Cong suét dinh mic MBA:

Sy = % = 1629,79 =814,90 kVA
Vay MBA Bg chon loai: S4,, = 1000 kVA. Kiém tra diéu kién (3.4):
S, —1000KVA > = 97162979 o)) g510/A

1,4 1,4

Vay MBA B8 théa man diéu kién chon.
9. Tram bién ap By
Tram cép dién cho tram bom. Do phan xuong la phu tai loai I nén can dat 2

MBA. Cong suat dinh mitc MBA:

Sy > Su = 308,24 =154,12 kVA
2 2
Vay MBA Bg chon loai: S4,, = 160 kVA. Kiém tra diéu kién (3.4):
S, =160kVA > Se = 0,7.308,24 =154,12kVA
1,4 1,4

Vay MBA B9 théa man diéu kién chon.

3.2.2.2 Phuong an 2

Phuong 4n 2 sir dung 8 TBA phéan xudng, trong d6 cac tram bién ap By + B,
gidng nhu phwong 4n 1. Cac tram bién ap Bg nhu sau:

Tram cap dién cho phan xudng co lap rap, tram bom. Do 2 phan xudng 1a phu

tai loai I nén ta dat 2 MBA trong tram. Cong suét dinh miac MBA:

S Sy _ \/(1012,92 +250,22)% +(1276,8 +180)° _ 192816

S, > =964,08 kVA  Viy
2 2
MBA Bg chon loai: Sy = 1000 kVA. Kiém tra diéu kién (3.4):
0,75 _
S, —1000kVA > e = 2 vy _ 0.71629,79 _ g1 o9 1/
14 1,4 1,4

Vay MBA B8 thoa man diéu kién chon.
Ta c6 bang két qua lya chon cong suat may bién ap trong 2 phuong an trén:
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Bang 3.2: Hai phuong an lua chon TBA phéan xuong

Thir Sé Sde, Tén
Tén phan xwéng Sty KVA
tw may kVA tram
Phuwong an 1
9 Phan xudng nhiét luyén | 1770,45 2 1000 B,
10 | B phéan nén khi 1300,45 2 750 B,
Phan xuong luyén kim
6 1905,98 2 1000 Bs
den
. Phan xudng luyén kim
. mau 1950,74 2 1000 B,
Phan xudéng SCCK
Phan xuong ren dap
8 Khu nha phong ban
, 1981,11 2 1000 Bs
1 quan ly va xudng thict
ké
2 Phan xuong dic
1237,99 2 630 Bs
12 | Kho vat liéu
Phan xuong gia cong co
3 1584,92 2 1000 B,
Khi
4 Phén xudng co lap rap 1629,79 2 1000 Bs
11 Tram bom 308,24 2 160 Bo
Phwong an 2
9 Phan xudng nhiét luyén | 1770,45 2 1000 B
10 | B phéan nén khi 1300,45 2 750 B,
Phan xudng luyén kim
6 1905,98 2 1000 Bs
den
5 Phan xudng luyén kim 1950,74 2 1000 B,
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mau

Phan xuong SCCK

8
. Phan xuong rén dap 1981,11 1000 Bs
Khu nha phong ban
2 quan 1y va xuong thiét
12 |ké 1237,99 630 Bs
Phan xuong dic
Kho vat liéu
Phan xuong gia cong co
3 1584,92 1000 B,
Khi
4 Phan xudng co lap rap
1928,16 1000 Bs
11 Tram bom

3.2.3 Phwong 4n cip dién cho cac tram bién ap phin xuong

3.2.3.1 Phuong an sir dung tram bién ap trung tam (TBATT)

Ngudn 35 kV tir hé thoéng vé qua TBATT duogc ha xudng dién ap 10 kV dé

cung cap cho cac TBA phéan xuong.

*

cac TBA phan xuéng, van hanh thuan loi va do tin cdy cung cép dién duoc

cai thién.

*

cao ap.

Do nha may thudc phu tai loai I nén TBATT can phai dit 2 MBA véi cong

suat chon theo diéu kién:

S, >

m

1137819

=5689,10 KVA

Uu diém: giam dugc von dau tu mang dién cao ap cua nha may va

Nhuge diém: phai xdy dung TBATT, gia ting ton that trong mang

Vay MBA trung gian can chon ¢ S¢m = 6300 KVA. Kiém tra diéu kién (3.4):
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S, = 6300kVA > e - 271137819
14 1,4

=5689,11kVA

3.2.3.2 Phuong an sir dung tram phan phdi trung tim (TPPTT)

Dién nang tir hé thdng cip cho cac TBA phan xudng thong qua TPPTT.

* Uu diém: viéc quan 1y, van hanh mang dién cao ap nha may duoc
thuén loi, ton that trong mang giam, do tin cay cung cép dién dugc gia tang.

* Nhuoc diém: von dau tu 16n hon do phai xay dung TPPTT.

Thue té, khi dién 4p ngudn khong cao (U < 35 kV), cong sudt cac phan xuong
tuong dbi 10n thi thuong dung TPPTT.

3.2.4 Luwa chon phuong an noi diy ciia mang cao ap

Do nha may thudc hd ti€u thu loai I nén duong day tor TBATG - 110/22, 10,
35 kV vé trung tim cung cap (TBATT hoidc TPPTT) cia nha may dai 10 km
s& dung loai duong day trén khong, diy nhom 16i thép, 16 kép. Tiét dién duoc
lya chon theo mat d§ dong dién kinh té.

Dua trén tinh chat quan trong cta cic phin xuong ciing nhu so d6 bb tri cia
chung, mang cao 4p trong nha may st dung so do hinh tia 16 kép. Uu diém
ctia so d6 1a so do ndi day rd rang, cac TBA phan xudng déu duoc cap dién tir
2 duong day nén do tin cdy vi thé tuong ddi cao, d& thyc hién cac bién phap
bao vé, tu dong hoa, dé van hanh.

Pé dam bao my quan va an toan, cac dudng cap trong nha may déu duogc dat
trong ham céap xay doc theo cac tuyén giao théng nodi bo. Tir nhitng phan tich

nay, ta dua ra 4 phuong an thiét ké mang cao ap nhu sau:
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12

Hinh 3.1: Phuong an I

12

Hinh 3.2: Phuong an 11
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12

Hinh 3.3: Phuong an 111

12

Hinh 3.4: Phuong an IV

50




3.3 Tinh toan kinh té - k§ thuit lya chon phwong an hop ly

3.3.1 Cac cong thirc tinh toan

3.3.1.1 Ham chi phi tinh toan

Vi¢c so sanh va lya chon phuong éan hop 1y, ta dya trén vi¢c tinh toan ham chi
phi tinh toan va chi xét dén nhitng phan khac nhau trong cac phuong an dé

giam khéi luong tinh toan:

Z=(a, +a,)K+AAc—min (3.5)
Trong do:
+ ayn: hé s6 khiu hao van hanh, v&i duong cép va tram léy ay, = 0,1.
+  a: hé sb tiéu chuin thu hoi von dau tu, & Viét Nam 14y a, = 0,2.
+ K: von dau tu, trong so sanh twong dbi giira cic phuong an chi can ké

nhitng phan khac nhau trong so do cap dién.
+  c:giatién 1 kWh ton that dién nang, &/kWh.
+ AA: ton that dién ning trong mang cao ap va ha 4p cua xi nghiép.
3.3.1.2 Ton that dién niing trong may bién ap
Tén that dién ning trong MBA duoc xéac dinh theo cong thirc:
2
AA, = n.APO.t+%.APN [%J T kWh (3.6)
Trong do:
+ n: s6 MBA 1am viéc song song.
+ t: thot gian MBA van hanh, ¢ day cot MBA van hanh quanh nam thi t =
8760 h.

+ T: thoi gian ton thit cong suit cuc dai
t=(0,124+10"T,_ )*.8760 (3.7)
- Tmax: thot gian sir dung cong suét cuc dai.
+ APy, APy: ton that cong suét khong tai va ton that cong suét ngén mach
cua MBA.
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+ Syt: cong suat tinh toan ctia TBA.

+ Sam: CONg suat dinh mirc cia MBA.

Theo d¢ bai, nha may san xuit may kéo co: Tax = 4500 h. Vay:
t=(0,124+107".4500)°.8760 = 2886 h

3.3.1.3 Lua chon tiét dién diy din, tinh toan ton thét trén dwong day

* Cap tu TBATT vé cac TBA phan xudng dugc chon theo diéu kién mat do

kinh té cua dong dién jy;. Tiét dién kinh té cua cap:

I
Fe = 2 mm* (3.8)
Jit
+ Imax: dong dién tinh toan cuc dai.
S
Ima>< = 3.9
2:3.U,, (3:9)

Vé6i nha may san xuat may kéo c6 thoi gian sir dung cong suét cuc dai Tax =
4500 h, st dung cap 16i dong, tra bang 2.10 tim duogc ji = 3,1 A/mm?.
Dua vao Fy tinh dugc, tra bang lya chon tiét dién tiéu chuan cap gan nhét va
kiém tra diéu kién phat nong:
Ky Kyl 21, (3.10)

+ lsc: dong dién khi xay ra su cb dat 1 cap, Isc = 2 X Imax-
+ Ky hé s6 hiéu chinh theo nhiét do, k; = 1.
+ K,: hé s hiéu chinh vé sb day cap cung dit trong mot rinh. Véi cac
ranh dit 2 cap, mdi cap cach nhau 300 mm thi k, = 0,93.
+ lp: dong dién cho phép cta day dan dugc chon.
* Cép ha ap duogc chon theo diéu kién phat noéng cho phép:

KKyl 21 (3.11)
Do doan duong cap ngan, ton that dién ap khong dang ké nén khong can
kiém tra diéu kién AU,

Tén that cong suét tac dung trén duong day:
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SZ
AP, :$.R.10‘3 kw

dm

+ R:E.rO.IQ
n

- n: s6 16 dudng day song song.
Tén that dién ning trén dudng day:

AA, =D APt KWh

3.3.2 Phuong an |
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Hinh 3.5: Phuong an [
3.3.2.1 Vén dau tw va ton that dién ning trong TBA
Duya trén co s& chon dugc cong sudst MBA phan xudng va MBA trung gian &
muc 3.2.2.1 va 3.2.3.1 ta c6 bang két qua lya chon MBA:
Bang 3.3: Thong s MBA phuong an I

i Pon Thanh

Tén Sdm, APo, APN, UN, |0, So . 6
UclUH gié, tién, 10

TBA | kVA kW | kW | % | % | may 6
10° d d

TBATT | 6300 | 35/10 | 6.63 | 40 7 107 2 558 1116,00
B, 1000 | 10/0,4 | 1,55 9 5 113 2 125 250,00
B, 750 | 10/0,4 | 1,2 | 659 | 45| 14 2 87,7 175,40
B; 1000 | 10/0,4 | 1,55 9 5 113] 2 125 250,00
B4 1000 | 10/0,4 | 1,55 9 5 113 2 125 250,00
Bs 1000 | 10/0,4 | 1,55 9 5 13| 2 125 250,00
Bs 630 | 10/0,4 | 1,1 [ 6,04 | 45|14 | 2 79,5 159,00
B~ 1000 | 10/0,4 | 1,55 9 5 113] 2 125 250,00
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Bs 1000 | 10/0,4 | 1,55 9 5 11,3 125 250,00
By 160 | 10/0,4 | 045 | 21 4 |17 35,2 70,40
Téng von dau tw TBA, Ky 3020,80

Tén that dién ning trong TBA trung gian tinh theo cong thtc (3.6) bang:

AA =2.6,63.8760 + %.40.(

6300

11378,19

2
j 2886 = 304432,26 kWh

Tuong tu voi cac TBA con lai ta thu dugc bang sau:

Bang 3.4: Ton that dién ning trong cac TBA phuong 4n |

TTL:nA S may | Se, KVA :\(’/"’A APy, KW | APy, KW | AAg, KWh
TBATT 2 11378,19| 6300 6,63 40 304432,26
B, 2 1770,45 | 1000 1,55 9 67863,66

B, 2 1300,45 | 750 1,2 6,59 49614,18

B; 2 1905,98 | 1000 1,55 9 74334,67

B, 2 1950,74 | 1000 1,55 9 66962,13

Bs 2 1981,11 | 1000 1,55 9 78127,20

Bs 2 1237,99 | 630 1,1 6,04 52927,50

B, 2 1584,92 | 1000 1,55 9 59779,12

Bs 2 1629,79 | 1000 1,55 9 61652,40

B, 2 308,24 160 0,45 2,1 19130,44

Tong ton that dién ning 815693,13

3.3.2.2 Luwa chon diy din va xac dinh ton that cong suit, ton that dién

ning trong mang dién

1. Lua chon tiét dién cap tir TBATT vé TBA phan xudng

* Loai cép cao ap st dung & day la cap 3 161 cach dign XLPE, dai thép,
PVC do hing FURUKAWA san xut.
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Theo cong thirc (3.9), dong dién 16n nhat chay trén 1 16 cua dudng cap ndi tir
TBATT vé TBA phan xudng Bs la:
|- Spx _ 1905,98
™ 248U, 24/3.10
Tiét dién kinh té cua cap tinh theo cong thirc (3.8):
e 5502
Jie 31
Tra bang PL V.16 [1,305], ta chon dugc cap cé tiét dién F = 16 mm?, lep =
110 A. Kiém tra diéu kién phat nong theo cong thuc (3.10):
0,93x110=102,3 A<l =2x55,02=110,04 A

=55,02 A

=17,75 mm?

Vay cép da chon lai cép co tiét dién F = 25 mm?, I, =140 A

Tuong tu v6i cac tuyén cap cao ap ctia cic TBA phan xudng con lai. Két qua

ghi trong bang 3.5.

* Loai cap ha 4p duoc sir dung & day 1a cap dong ha ap 1 18i va 4 15

cach dién PVC do hang LENS san xuét.

Dong dién 16n nhét di qua cap Bs — 1:

L Stpx _ 214
™ J3.U,, +/3.0,38

Diéu kién chon cap: I, > Ipax. Tra bang PL V.13 [1,302] ta chon duorc tiét

dién 120mm?, loai 4G120 c6 I, = 346 A. Cac cap ha ap By — 7, Bs — 12 chon

tuong tu.

=32514 A

Bang 3.5: Két qua lwa chon cap cao ap va ha ap phuong an 1

Sth I maxs Fkh 2 Icp, L, Gié, Téng,
Dudng cap , | F,mm 6 6
kVA A mm A m |[10°d/m| 10°d
TBATT — 2
1770,45| 51,11 | 16,49 110 | 125 | 0,110 | 27,500
B, (3*16)
TBATT — 2 110
1300,45| 37,54 | 12,11 250 | 0,110 | 55,000
B, (3*16)
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TBATT - 2 |140
1905,98 | 55,02 | 17,75 142 | 0,125 | 35,500
B; (3*25)
TBATT — 2 |110
1950,74 | 55,54 | 17,92 119 | 0,110 | 26,180
B, (3*16)
TBATT — 2 |140
1981,11 | 57,19 | 18,45 247 | 0,125 | 61,750
Bs (3*25)
TBATT - 2 |110
1237,99 | 35,74 | 11,53 266 | 0,110 | 58,520
Bs (3*16)
TBATT — 2 |110
1584,92 | 45,75 | 14,76 187 | 0,110 | 41,140
B, (3*16)
TBATT - 2 |110
1629,79 | 47,05 | 15,18 120 | 0,110 | 26,400
Bs (3*16)
TBATT - 2 |110
308,24 | 8,90 | 2,87 188 | 0,110 | 41,360
B, (3*16)
3PVC
B,—7 | 456,69 |693,87 825 | 135 | 0,355 | 47,925
(1x400)
Bs—1 | 214,00 | 325,14 4G120 | 346 | 125 | 0,190 | 23,725
Bs—12 | 83,56 |126,96 4G25 | 127 | 115 | 0,043 | 4,945
Tong von dau tw dwong day, Koy 422,432

2. Tinh toan ton that cong suét, ton that dién ning

Puong cap TBATT — B, tiét dién 2 XLPE (3*16) c6 1o = 1,47 Q/km, L = 125

m

1 1

— R=2hL=7 147125107 20,002 0

Tén that cong suat tic dung trén doan cap nay dugc tinh theo cong thic

(3.12):

2
AP — Sttp)(

D 2
dm

R.1073=

1770, 45°

102

S7

.0,092.107° = 2,88 kW




Tuong tu véi cac dudng cap con lai. Téng hop ta ¢ bang sau:
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Bang 3.6: Ton that cong suit tic dung trén cac dudng ddy phuong an I

, APy,
Pwong cap | F, mm L,m | rp, Q/km R Sit, KVA
kW
TBATT — 2
125 1,47 0,092 1770,45 2,88
B (3*16)
TBATT — 2
250 1,47 0,184 1300,45 3,11
B, (3*16)
TBATT — 2
142 0,927 0,066 1905,98 2,39
Bs (3*25)
TBATT — 2
119 1,47 0,087 1950,74 2,68
B, (3*16)
TBATT — 2
247 0,927 0,114 1981,11 4,49
Bs (3*25)
TBATT — 2
266 1,47 0,196 1237,99 3,00
Bs (3*16)
TBATT — 2
187 1,47 0,137 1584,92 3,45
B, (3*16)
TBATT - 2
120 1,47 0,088 1629,79 2,34
Bs (3*16)
TBATT - 2
188 1,47 0,138 308,24 0,13
By (3*16)
3PVC
Bs—7 135 0,047 0,0063 456,69 11,69
(1x400)
Bs—1 4G120 | 125 0,153 0,019 214,00 6,07
Be—12 4G25 115 0,727 0,084 83,56 4,04
Tong ton that cong suat 46,27

Viy ton that dién nang trén dudng day la:
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AA, =D AP,.T=46,27x2886=115289,52 kWh
3.3.2.3 Vén diu tw mua sim may cat
Kuc=n.M (3.14)
+ n: s6 may cat trong mang can xét dén.
+ M: gid may cit, Mgy = 120 . 10° d, M35y = 160 .10° d.

L MC-35kV

TTTITT T T
OG0y @Q 0p g0y
LITTT T Tggt gl TTTTITTI

Hinh 3.6: So @5 TBA trung gian phuong an I
Mang cao ap cia TBA phan xuong c6 cap dién ap 10 kV nbi tir TBATG vé.
Tong c6 21 may cat 10 kV va 2 may cat 35 kV & cac vi tri sau:
+ 18 may cat cap dién cho 9 TBA phan xudng nhan dién truc tiép tir 2
phan doan thanh gop qua may cat dién dit & dau duong cap).
+ 1 méy cét phan doan thanh gop 10 kV ¢ TBATT.
+ 2 may cat 10 kV & phia ha 4p 2 MBA trung tam.
+ 2 may cit 35 kV & phia cao 4p MBA trung tam.
Vén dau tu mua may cit 1a:
Kmc=n.M =21x120.10° + 2 x 160.10° = 2840.10°
3.3.2.4 Chi phi tinh toan phwong an I
o Téng vbn dau tu bang:
K = Kg + Kp + Kyuc = (3020,8 + 422,432 + 2840) x 10° = 6283,23.10° d
. Téng ton that dién nang trong mang cao ap cia nha may:
AA = AAg + AAp = 815693,13 + 115289,52 = 930982,65 kwWh

o Chi phi tinh toan cua phuong an I:
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Z=(a, +a,)K+AAC
=(0,1+0,2)x6283,23x10° +930982,65x 750 = 2583,21.10° d

3.3.3 Phwong an 11

10

B2

12

Hinh 3.7: Phuong an 11
3.33.1 Von dau tw va ton that dién niing trong MBA
Theo muc 3.2.2.2 va muc 3.2.3.1 ta c6 bang tong két lya chon MBA
phuong an II:
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Bang 3.7: Thong s MBA phuong an I

Tén | Sqm, APo, | APy, | Uy, | o, | S6 bon T‘hﬁnh6
A [kva | %Y [ w | % | % méy gif > | ten, 10
10° d d
TBATT | 6300 | 35/10 | 6,63 | 40 7 107 2 558 | 1116,00
B, 1000 | 10/0,4 | 155 | 9 5 13| 2 125 250,00
B, 750 [10/0,4| 12 | 659 | 45|14 | 2 87,7 175,40
Bs; 1000 | 10/0,4 | 155 | 9 5 | 13| 2 125 250,00
B, 1000 | 10/0,4 | 155 | 9 5 13| 2 125 250,00
Bs 1000 | 10/0,4 | 155 | 9 5 | 13| 2 125 250,00
Bs 630 | 10/0,4 | 11 | 6,04 | 45|14 | 2 79,5 159,00
B 1000 | 10/0,4 | 155 | 9 5 13| 2 125 250,00
Bs 1000 | 10/0,4 | 155 | 9 5 13| 2 125 250,00
Tong von dau tw TBA, Kg 2950,40
To6n that dién ning trong TBA nhu sau:
Bing 3.8: Ton that dién ning trong cac TBA phuong an 11
Tén ] Sams
TBA S0 may | Sy, KVA WA APy, KW | APy, KW | AAg, KWh
TBATT 2 11378,19 | 6300 6,63 40 304432,26
B, 2 1770,45 1000 1,55 9 67863,66
B, 2 1300,45 750 1,2 6,59 49614,18
Bs 2 1905,98 1000 1,55 9 74334,67
B, 2 1950,74 1000 1,55 9 66962,13
Bs 2 1981,11 1000 1,55 9 78127,20
Bs 2 1237,99 630 1,1 6,04 52927,50
B, 2 1584,92 1000 1,55 9 59779,12
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Bs 2 1928,16 1000 1,55 9 75438,92

Tong ton that dién ning 829479,65

3.3.3.2 Lya chon day dan va x4c dinh ton that cong suét, ton that dién nang
trong mang di¢n

1. Lua chon tiét dién cap tir TBATT vé TBA phan xudng

Céc tuyén cap cao ap tir TBATT — B, + B; giéng phuong an 1. Tuyén cap
TBATT — Bg chon tuong tu.

Cép Bg — 11 chon nhu sau:

S
kKk .l > =" 308,24 =234,16 A

Phete = imx 75 BU,. 24/3.0,38

Tra bang PL V.13 [1,302] ta st dung cép loai 4G70, 10 kép do LENS ché tao

¢6 F =70 mm® ¢ I, = 246 A. Trong truong hop nay k, = 0,93.

Khi xay ra su co dut 1 day gidng nhu truong hop chon MBA ta c¢6 thé khao
sat va cat bo 30% phu tai loai 3. Vay ta c6 diéu kién kiém tra:

0,93 .246 = 228,78 < I = 2 X Iax = 2 X 234,16 = 468,32 A.

Vay cap phai chon lai thanh cap déng 1 loai 3x240 + 1x95, 10 kép ¢6 I, =

538A

Bang 3.9: Két qua lwa chon cap cao ap va ha ap phuong an 11

Stv | lmao | Fu , L, | Gia, | Tong,
Duong cap ) F, mm lep, A 6 5
kVA A mm m [10°d/m| 10°d
TBATT -
5 1770,45| 51,11 | 16,49 2 (3*16) 110 | 125 | 0,110 27,500
1
TBATT -
5 1300,45| 37,54 | 12,11 2 (3*16) 110 | 250 | 0,110 55,000
2
TBATT -
5 1905,98 | 55,02 | 17,75 2 (3*25) 140 | 142 | 0,125 35,500
3
TBATT — |1950,74 | 55,54 | 17,92 2 (3*16) 110 | 119 | 0,110 26,180
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B4
TBATT —
5 1981,11 | 57,19 | 18,45 2 (3%25) | 140 | 247 | 0,125 61,750
5
TBATT —
5 1237,99 | 35,74 | 11,53 2 (3*16) | 110 | 266 | 0,110 58,520
6
TBATT —
5 1584,92 | 45,75 | 14,76 2 (3*16) | 110 | 187 | 0,110 | 41,140
7
TBATT —
5 1928,16 | 55,66 | 17,96 2 (3%25) | 140 | 120 | 0,125 30,000
8
3PVC(1x40
B,—7 456,69 | 693,87 0) 825 | 135 | 0,355 | 47,925
Bs—1 214,00 | 325,14 4G120 346 | 125 | 0,190 23,725
Be— 12 83,56 | 126,96 4G25 127 | 115 | 0,043 4,945
2(3*24+1*9
Bg— 11 308,24 | 234,16 5) 538 | 65 | 0,378 24,570
Tong von dau tw dwong day, Kp 409,242
2. Tinh toan ton that cong suét, ton that dién ning
Bang 3.10: Ton that cong suét tac dung trén cac duong day phuong an 11
2 lo, APD!
Pwong cap | F, mm L, m R, Q | Sy kVA
Q/km kW
TBATT - B; | 2 (3*16) 125 1,47 0,092 | 1770,45 2,88
TBATT —
5 2 (3*16) 250 1,47 0,184 | 1300,45 3,11
2
TBATT —
5 2 (3*25) 142 0,927 0,066 | 1905,98 2,39
3
TBATT —
5 2 (3*16) 119 1,47 0,087 | 1750,74 2,68
4
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2 (3*25) 247 0,927 0,114 | 1981,11 4,49

Bs
TBATT -
o 2(3*16) | 266 | 147 | 0196 | 123799 | 3,0
6
TBATT -
o 2(3*16) | 187 | 1,47 | 0137 |1584,92 | 345
7
TBATT -
o 2(3*25)| 120 | 0927 | 0056 |1928,16 | 2,07
8
3PVC
By 7 135 | 0,047 | 0,0063 | 456,69 | 11,69
(1x400)

Bs—1 4G120 125 0,153 0,019 214,00 6,07

Bs— 12 4G25 115 0,727 0,084 83,56 4,04

2
Bg— 11 (3*240+ 65 0,076 0,002 308,24 1,63
1*95)
Tong ton that cong suat 47,5

Viy ton that dién nang trén duong day la:

AA, =" AP, =47,5x 2886=118807,36 kWh

3.3.3.3 Vén dau tu mua sim may cit

Do bét di 1 TBA phéan xudng 2 may so voi phuong 4n I nén ta ¢ tong s6 19
may cat 10 KV va 2 may cat 35 kV. Vén mua sdm may cit:

Kmc=n.M = (19 x 120 + 2 x 160). 10° = 2600 . 10° d

3.3.3.4 Chi phi tinh toan phuong an II

o Téng von dau tu bang:

K = Kg + Kp + Ky = (2950,4 + 409,242 + 2600) x 10° = 5959,64.10° d

. To6ng ton that dién nang trong mang cao ap clia nha may:

AA = AAg + AAp = 829479,65 + 118807,36 = 948287,01 kWh
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o Chi phi tinh toan cua phuong an Il:
Z=(a,+a,)K+AAC
=(0,1+0,2)x5959,64 x10° +948287,01x 750 = 2499,11.10° d

3.3.4 Phuong an III

10

B2

12

Hinh 3.8: Phuong éan III

3.3.4.1 Vén dau tu va ton that dién ning trong MBA
Do khong st dung TBATT, ma st dung TPPTT nén cdc MBA phan xudng sé

1a loai MBA cép 35/0,4 kV do nha may ché tao thiét bj dién Pong Anh san

xuat. Dya trén co s& lya chon cong suat may bién ap & muc 3.2.2.1 ta chon

dugc chung loai MBA phan xudng nhu sau:

Bang 3.11: Thong s6 MBA phuong an 111

. . | Don Thanh
Tén Sdm, APo, APN, UN, |0, So 6 . 6
UclUH gi{l, 10 tién, 10

TBA | kVA kW | kW | % | % | may q q
B, 1000 | 35/0,4 | 1,68 | 10 6 | 1,3 | 2 141,6 283,20
B, 750 {35/04 135 | 71 | 55|14 | 2 98,4 196,80
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B; |1000(35/0,4]168| 10 | 6 [ 13| 2 | 1416 | 283,20
B, |1000(35/0,4]168| 10 | 6 [ 13| 2 | 1416 | 283,20
Bs |1000(35/0,4]168| 10 | 6 [ 13| 2 | 1416 | 283,20
Bs | 630 [35/0,4] 125621 |55]14] 2 | 91,1 | 182,20
B, |1000(35/0,4]168| 10 | 6 [ 13| 2 | 1416 | 283,20
Bs |1000(35/0,4]168| 10 | 6 [ 13| 2 | 1416 | 283,20
Bs | 160 [35/0,4 051|225 | 5 [17] 2 | 448 89,60

Tong von dau tw TBA, Kg 2167,80

Ton that dién niang trong TBA By tinh theo cong thirc (3.6) bang:

AA =21, 68.8760—1—5.10.

1 1770,45
1000

2
j 2886 = 74664,34 KWh

Tuong tu v&i cac TBA con lai ta thu dugc bang sau:

Bang 3.12: Ton that dién nang trong cac TBA phuong an III

Tén

TBA S6 may | Su, KVA A APg, KW | APy, KW | AAg, kWh
B, 2 1770,45 1000 1,68 10 74664,34
B, 2 1300,45 750 1,35 7,1 5445478
Bs 2 1905,98 1000 1,68 10 81854,34
B, 2 1950,74 1000 1,68 10 73662,64
Bs 2 1981,11 1000 1,68 10 86068,26
Bs 2 1237,99 630 1,25 6,21 56502,76
B, 2 1584,92 1000 1,68 10 65681,51
Bs 2 1629,79 1000 1,68 10 67762,93
Bo 2 308,24 160 0,51 2,25 20984,96

Tong ton that dién niing 560651,55

3.3.4.2 Lya chon day din va xac dinh ton that cong suat, ton that dién nang

trong mang dién
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1. Lua chon tiét dién cap tir TBATT vé TBA phan xudng

Theo cong thirc (3.9), dong 16n nhat chay trén 1 16 cua dudong cap TPPTT -

Bi:

|- Stpx _1770,45
"™ 243U, 24335

Tiét dién kinh té cua cap tinh theo cong thirc (3.8):

F.= Im—a" = —12’1'6 = 4,71 mm?
Ju ,

=14,60 A

Tra bang PL V.16 [1,305], ta chon dugc cap c6 tiét dién tdi thiéu do
FURUKAWA san xut 1a F = 50 mm?, I, = 200 A. Kiém tra diéu ki¢n phat
nong theo cong thirc (3.10):

0,93x200=186 A>1,=2x4,71=9,42 A

Vay cap da chon dat tiéu chuan.

* Tuong tu véi cac tuyén cap cao dp cta cac TBA phan xudng con lai.

Cap ha ap chon nhu phuong an 1.

* Bang 3.13: Két qua lya chon cap cao ap va ha ap phuong an III
Fut, )
Sttl I maxs 2 Icp, L, Gié, Tﬁng,
Duwong cap mm | F, mm 5 5
kVA A ) A | m |10°d/m| 10°d
TPPTT — 2
1770,45 | 14,60 | 4,71 200 | 125 | 0,282 | 70,500
B, (3*50)
TPPTT — 2
1300,45 | 10,73 | 3,46 200 | 250 | 0,282 | 141,000
B, (3*50)
TPPTT — 2
1905,98 | 15,72 | 5,07 200 | 142 | 0,282 | 80,088
Bs (3*50)
TPPTT — 2
1950,74 | 16,08 | 5,19 200 | 119 | 0,282 | 67,116
B, (3*50)
TPPTT — |1981,11 | 16,34 | 5,27 2 200 | 247 | 0,282 | 139,308
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Bs (3*50)
TPPTT — 2
1237,99 | 10,21 | 3,29 200 | 266 | 0,282 |150,024
Bs (3*50)
TPPTT - 2
1584,92 | 13,07 | 4,22 200 | 187 | 0,282 | 105,468
B, (3*50)
TPPTT — 2
1629,79 | 13,44 | 4,34 200 | 120 | 0,282 | 67,680
Bg (3*50)
TPPTT — 2
308,24 | 2,54 |0,82 200 | 188 | 0,282 | 106,032
Bo (3*50)
3PVC
B,—7 456,69 | 693,87 825|135 | 0,355 | 47,925
(1x400)
Bs—1 214,00 | 325,14 4G120 | 346 | 125 | 0,190 | 23,725
Bs— 12 83,56 | 126,96 4G25 | 127 | 115 | 0,043 | 4,945
Tong von dau tw xay dung dwong day, Kp 976,298
2. Tinh toan ton that cong suét, ton that dién ning

Puong cap TBATT — B tiét dién 2 XLPE (3*50): ro = 0,494 Q/km, L = 125

m.

—R :%.rO.L :%.0,494.125.10‘3 =0,031 Q

Tuong tu véi cac dudng cap con lai. Téng hop ta ¢ bang sau:

AP,

2
_ Sttpx
T2
dm

R.10°=

1770,45°

52

0,031.107° = 0,08 kW

Bang 3.14: Ton that cong suat tac dung trén cac duong diy phuong an III

AP,

Puong cap | F,mm?| Lym |r, @km| R,Q | Sy kVA kV\D/
2

TPPTT - B, 125 | 0494 | 0031 | 177045 | 0,08
(3*50)
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2

TPPTT - B, 250 | 0494 | 0062 | 130045 | 0,09
(3*50)
2
TPPTT — B, 142 | 0494 | 0035 | 190598 | 0,10
(3*50)
2
TPPTT - B, 119 0,494 0,029 1750,74 0,07
(3*50)
2
TPPTT - Bs 247 | 0494 | 0061 | 198111 | 0,20
(3*50)
2
TPPTT — By 266 | 0494 | 0066 | 1237,99 | 0,08
(3*50)
2
TPPTT - B, 187 | 0494 | 0046 | 158492 | 0,09
(3*50)
2
TPPTT — Bg 120 0,494 0,030 1629,79 0,06
(3*50)
2
TPPTT — B, 188 | 0494 | 0046 | 30824 | 001
(3*50)
3PVC
B,—7 135 0,047 0,0063 456,69 11,69
(1x400)
Bs—-1 4G120 125 0,153 0,019 214,00 6,07
Bs— 12 4G25 115 0,727 0,084 83,56 4,04
Tong ton that cong suit 22,58

Vay ton that dién nang trén duong day la:

AA, =" AP,.T=22,58x 2886=46910,12 kWh

3.3.4.3 Von dau tu mua sam may cat
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O phuong 4n nay ta chi c6 21 may cat cip dién 4ap 35 kV. Vén mua sim may
cat 1a:

Kuc=n.M=21x160.10°=3360.10°d

3.3.4.4 Chi phi tinh todn phuong an I1I
o Téng von dau tu bang:
K = Kg + Kp + Ky = (2167,8 + 976,298 + 3360) x 10° = 6504,10.10° d
o Téng ton that dién ning trong mang cao ap ctia nha may:
AA = AAg + AAp =560651,55 + 46910,12 = 607561,67 kWh
o Chi phi tinh toan ctia phuong an IIl:
Z=(a, +a,)K+AAC
=(0,1+0,2)x6501,10x10° +607561,67 x 750 = 2406,9.10° &

3.3.5 Phuong an IV
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Hinh 3.9: Phuong an IV
3.3.4.1 Vén dau tu va ton that dién ning trong MBA
Theo muc 3.2.2.2 ta c6 bang tong két lya chon MBA phuong an IV:
Bang 3.15: Thong s6 MBA phuong an IV
Tén | Sqm, APy, | APy, | Uy, | o, | SO bon T‘hﬁnhe
8A | kva Y% e L w | 9 | 0% méy gi:‘ > | tien, 10
10° d d
B, |1000|35/0,4| 168 | 10 6 | 13| 2 1416 | 283,20
B, 750 [ 35/04 13| 71 55|14 2 98,4 196,80
Bs; | 1000 |35/0,4| 1,68 | 10 6 | 13| 2 1416 | 283,20
B, |1000|35/0,4| 1,68 | 10 6 | 13| 2 1416 | 283,20
Bs |1000|35/0,4| 1,68 | 10 6 | 13| 2 1416 | 283,20
Bs 630 | 35/0,4 | 125|621 [ 55|14 | 2 91,1 182,20
B, |1000|35/0,4| 1,68 | 10 6 | 13| 2 1416 | 283,20
Bs | 1000 | 35/0,4 | 1,68 | 10 6 | 13| 2 1416 | 283,20
Tong von dau tw TBA, Kg 2078,20
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Tén that dién ning trong cac TBA nhu sau

Bang 3.16: Ton that dién nang trong cac TBA phuong an IV

Tén , Sam
TBA S6 may | Sy, kVA VA APy, KW | APy, KW | AAg, kWh
B, 2 1770,45 | 1000 1,68 10 74664,34
B, 2 1300,45 | 750 1,35 7,1 54454,78
B; 2 1905,98 | 1000 1,68 10 81854,34
B, 2 1950,74 | 1000 1,68 10 73662,64
Bs 2 1981,11 | 1000 1,68 10 86068,26
Bs 2 1237,99 | 630 1,25 6,21 56502,76
B, 2 1584,92 | 1000 1,68 10 65681,51
Bs 2 1928,16 | 1000 1,68 10 83081,29
Tong ton that dién ning 575969,92

3.3.4.2 Lua chon day dan va xac dinh ton that cong suat, ton that dién ning

trong mang di¢n

Cép cao ap tinh toan nhu phuong an III. Cap ha ap giong phuong an II.

Bang 3.17: Két qua lua chon cép cao 4p va ha ap phuong an IV

Fkt, Gia, <
N , Stt1 ImaX1 2 ICpl Ll 3 Tong9
Duwdong cap mm | F, mm 10 2
kVA A ) A m 10° d
d/m
TPPTT —
1770,45| 14,60 | 4,71 200 | 125 | 0,282 | 70,500
B (3*50)
TPPTT — 141,00
1300,45 | 10,73 | 3,46 200 | 250 | 0,282
B, (3*50) 0
TPPTT —
1905,98 | 15,72 | 5,07 200 | 142 | 0,282 | 80,088
B (3*50)
TPPTT - |1950,74 | 16,08 | 5,19 200 | 119 | 0,282 | 67,116
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B, (3*50)
TPPTT - 2 139,30
1981,11 | 16,34 | 5,27 200 | 247 | 0,282
Bs (3*50) 8
TPPTT — 2 150,02
1237,99 | 10,21 | 3,29 200 | 266 | 0,282
Bs (3*50) 4
TPPTT — 2 105,46
1584,92 | 13,07 | 4,22 200 | 187 | 0,282
B, (3*50) 8
TPPTT - 2
1928,16 | 15,90 | 5,13 200 | 120 | 0,282 | 67,680
Bs (3*50)
3PVC
B,—7 456,69 | 693,87 825 | 135 | 0,355 | 47,925
(1x400)
Bs—1 214,00 | 325,14 4G120 | 346 | 125 | 0,190 | 23,725
Bs— 12 83,56 | 126,96 4G25 | 127 | 115 | 0,043 | 4,945
3*240+
Bg—11 308,24 | 234,16 538 | 65 | 0,378 | 24,570
1*95
Tong von dau tw dwong day, Ko 894,83
6
3. Tinh toan ton that cong suat, ton that dién ning

Bang 3.18: Ton that cong suét tac dung trén cac duong day phuong an IV

Puong cap F, mm* L,m | rp, @km| R,Q | Sy kVA | APp, kW
TPPTT -
5 2 (3*50) 125 0,494 0,031 | 177045 0,08
1
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TPPTT —
5 2 (3*50) 250 0,494 0,062 1300,45 0,09
2
TPPTT —
5 2 (3*50) 142 0,494 0,035 1905,98 0,10
3
TPPTT —
5 2 (3*50) 119 0,494 0,029 1750,74 0,07
4
TPPTT —
5 2 (3*50) 247 0,494 0,061 1981,11 0,20
5
TPPTT —
5 2 (3*50) 266 0,494 0,066 1237,99 0,08
6
TPPTT —
5 2 (3*50) 187 0,494 0,046 1584,92 0,09
7
TPPTT —
5 2 (3*50) 120 0,494 0,030 1928,16 0,09
8
B,—7 3PVC(1x400) 135 0,047 0,0063 456,69 11,69
Bs—1 4G120 125 0,153 0,019 214,00 6,07
Be— 12 4G25 115 0,727 0,084 83,56 4,04
Bg— 11 3*240+1*95 65 0,076 0,002 308,24 1,63
Tong ton that cong suat 24,23

Viy ton that dién nang trén duong day la:
AA, = AP, .t = 24,23x 2884=51664,10 kWh

3.3.4.3 Vén dau tu mua sim may cit

Do b6t 1 TBA 1 may so véi phuong an I1I nén ta c6 tong s6 19 may cit 35

kV. Vén mua saim may cat la:
Kvc=n.M=19x160.10°=3040.10°d
3.3.4.4 Chi phi tinh toan phuong an IV

o Téng vbn dau tu bang:

75




K = Kg + Kp + Kyc = (2078,2 + 894,836 + 3040) x 10° = 6013,04.10° d

o Téng ton that dién ning trong mang cao ap ctia nha may:

AA = AAg + AAp = 575969,92 + 51664,10 =627634,02 KWh

o Chi phi tinh toan cua phuong an IV:
Z=(a, +a,)K+AAC
=(0,1+0,2)x6013,02x10° + 627634,02x 750 = 2274,64.10° d

3.3.6 Kétluan

Téng hop 4 phuong 4n ta co bang sau:

Bang 3.19: Tong két cac phuong an

Von dau tw, | Ton that dién ning, | Chi phi tinh toan,
Phuwong an 6 6
10° d kWh 10° d
Phuong é4n
| 6283,23 930982,65 2583,21
Phuong é4n
' 5959,64 948287,01 2499,11
Phuong an
" 6504,10 607561,67 2406,90
Phuong éan
"y 6013,04 627634,02 2274,64

Tir bang tong két trén ta nhan thdy 2 phuong an IV 13 phuong an c6 chi

phi tinh toan va vén dau tu nho nhat nén duoc lya chon 1a phuong an hop 1y

dé thiét ké.
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Hinh 3.10: Phuong an dugc luya chon

3.4 Thiét ké chi tiét cho phwong 4n dwoc chon
3.4.1 Chon diy din tir tram bién ap trung gian (TBATG) vé tram phan
phoi trung tim (TPPTT)
Puong diy cung cap tir TBATG vé TPPTT dai 10 km sir dung dudng day trén
khong, 16 kép, day nhom 161 thep. Tiét dién day duogc lya chon theo mat do
dong dién kinh té.
Véi nha may ché tao may k€0 cd Trmax = 5000 h, tra bang 3.2 [3,93] ta c6 ji =
1,1 A/mm?,
Dong dién tinh toan chay trén 1 19:

| Siam _ 11378,19

™ 248U, 24335
Tiét dién kinh té cua duong day trén khong:

.. 9385
Fo=—""=—1—

Jue 11

=93,85 A

=85,31 mm?

Tra bang 6.5 [2,205] ta chon dugc diy AC — 95 c6 I, = 335 A. Kiém tra day
da chon theo diéu kién phat néng (3.10):
77



l;o=335A>1,=2x93,85=187,7 A

Do dudng day truyén tai cong sudt 1on trén khoang cach xa do viy ta can
kiém tra ddy dan theo diéu kién ton that dién ap:

V61 day AC — 95 c6 khoang céch trung binh hinh hoc D =2 m tra bang 6.6 [2,
206] ta co: 1y = 0,33 Q/km; xo = 0,354 Q/km.

_PR+Q.X 8452,44.0,33.10+7617,05.0,354.10
U 2.35

AU =834V

dm

Nhan thay AU < AU, = 5% x 35 = 1,75 kV = 1750 V. Vay day din d chon

hop 1y.
3.4.2 Lua chon so @6 TPPTT va TBA phéan xwéng
3.4.2.1 Lua chon so d6 TPPTT

TPPTT la noi nhan dién truc tiép tir hé thong vé dé cung cap cho nha may, do
do viéc lua chon so d6 nd1 day cua tram c¢é anh huong truc tiép dén van dé an

toan cung cap dién cho nha may. So d6 can phai théa man cac di€u kién co

ban nhu:
+ bam bao cung cap di¢n lién tuc theo y€u cau cua phu tai.
+ RO rang va thuan tién trong van hanh, xir 1y sy ¢0; an toan lic véan

hanh, stra chira.

+ Hop ly vé mat kinh té trén co sé dam bao cac yéu cau k¥ thuat.

Do nha may san Xuét may kéo 1a ho tiéu thu loai I nén ta chon so dd mot hé
théng thanh gop c6 phan doan cho TPPTT:

+ May cit lién lac giita 2 phan doan 1a may cét hop bo.

+ Pé bao vé chong sét truyén tir duong day vao tram, trén mdi phan doan
thanh gop ta bd tri mot chéng sét van.

+ MJi phan doan thanh gép dugc trang bi mot MBA do ludng 3 pha 5 tru

¢ cudn tam giac ho bao cham dat 1 pha trén cap 35 kV.

78



MC-35kV

1.

Hinh 3.11: So d6 nguyén ly TPPTT

Lya chon may cat

Trong TPPTT c6 tong cong 19 may cat 35 kV. Chung 1am cac nhiém vu dong

cat dong ngan mach dé bao v¢ cac phan tur cua hé thong khi ¢6 sy ¢d, dong

tho1 ¢6 nhiém vy dong cat dong dién tai phuc vu cong tac van hanh, stra chira.

Céc di€u kién lga chon va kiém tra may cat:

+

+

+

+

+

Dlén élp dlnh muc: Udec > UdmL =35kV

Dong dién dinh muc: lymme > Iep = 2 X lywm = 2 X 93,85 = 187,7 A

Dong dién cat dinh mtc: L > Lesonmax

Cong suat cat dinh muc: Scggm > S

Kiém tra di€u kién on dinh dong: Isgq > ix

Véi cac may cit co dong dinh murc Iy, > 1000 A thi khong can kiém tra 6n

dinh nhiét.

Nhu viy & TPPTT ta chon so bd may cat 1a loai mdy cat hop bo cia hing
SIEMENS, cach dién béng khi SFg, khong can bao tri, loai 8DC11 co thong
s6 nhu sau (tra bang PL I11.2 [1,262]):
Bang 3.20: Thong sb ti hop bd 8DC11

Loai MC

Udm; kV

Idm; A

INmax, kA

Icét N,3sy kA

8DC11

36

1250

63

25
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Hinh 3.12:So db ghép ndi tram trung tim
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2. Lya chon may bién dién ap BU
May bién dién ap lam nhiém vu bién d6i dién ap so cép U, bét ky sang dién
ap thr cp chudn hoéa U, phuc vu cho cac thiét bj diéu khién va do luong.
BU dugc chon theo diéu kién: Ugmsy = Ugnr. Ta lua chon duge loai BU 3 pha
5 try 4MS36 do SIEMENS san xuat co thong sd nhu sau (tra PL IIL16
[1,272]):

Bang 3.21: Thong s6 BU

Uam, KV 36

U chiu dung tin s6 cong nghiép 1, 20

kV

U chiu dung xung 1,2/50 ps, kV 170
Usam, KV 35/4/3
Usam, V 100/+/3,100/3
Tai dinh mire, VA 400

3. Lua chon may bién dong dién BI

May bién dong dién BI lam nhiém vu chuyén d6i dong so cap bat ky I; sang
dong thir cip chuén I, (5A hodc 1A) dé phuc vu cho cac dong hd do, ro le va
thiét bi tw dong hoa.

BI duoc chon theo cac diéu kién:

+ bién ap dinh mac: Ugnpr > Ugme

+ Dong dién dinh mure: Igmpr > Tiymax

Khi sy ¢d MBA c6 thé qua tai 40%, do vay BI lya chon theo dong cudng birc
qua MBA c6 cong suét 16n nhat trong mang 1a 1000 kVA:

max

| > = =

W12 1240335 1,24/3.35
Chon loai BI hinh tru 4ME16 do SIEMENS san xuét. Thong sb tra bang PL
111.15 [1,271]:

o _ KaSonpn _ 142000 10 oo p

Bang 3.22: Thong s BI
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Udm, KV 36

U chiu dung tin s6 cong nghiép 1, 20

kV

U chiu dung xung 1,2/50 s, kV 170

l1am, KA 5-1200

lam, A 5

lsannigt, KA 80

lsadong, KA 120
4, Lua chon chdng sét van

Chéng sét van 1a thiét bi c6 nhiém vu chéng sét danh tir duong day trén khong
lan truyén vao TBA va TPP. Chdong sét van c6 thanh phan la dién trd phi
tuyén. Véi dién ap dinh muc cia ludi, dién tré nay co tri s6 vo cung lén
khong cho dong dién di qua nhung khi c6 dién ap sét dién trd nay giam vé tri
s6 0 va thao dong xudng dat.

Ta chon loai chéng sét van loai AZLP501B36 do hing Cooper san xuét co
Udm = 36 KV.

3.4.2.2 Tinh toan ngén mach dé lua chon va kiém tra thiét bi

Muc dich cua tinh toan ngén mach 1a dé kiém tra diéu kién 6n dinh dong va
6n dinh nhiét coa thiét bi va day dan duoc chon khi co ngén mach trong hé
théng. Dong dién ngrfln mach tinh toan dé chon khi cu dién 1a dong ngén mach
3 pha. Khi tinh toan ngan mach phia cao ap do khong biét cau triic cu thé cia
hé théng dién qudc gia nén cho phép tinh gan diing dién khang hé thong thong
qua cong suit ngin mach vé phia ha 4p cia TBATG va coi hé théng c6 cong
suit vo cung 16n.

Dé lya chon, kiém tra day din va cac khi cu dién can tinh 9 diém ngén mach:
+ N: diém ngan mach trén thanh cai TPPTT d¢ kiém tra may cat va thanh

gop.
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+ Ny,..., Ng: diém ngan mach phia cao ap cua 8 TBA phan xudng dé kiém

tra cap va thiét bi cao ap cua tram.

A

@ MCLL @

TG35kV Y N ’—@X»T Y
A A A A

A

T N N N N N DN T N A N R A D A
I ! I ! Im ! Im ! Im ! ! I ml Im!  Im! Im!  Im! Im ! Im ! Im ! I ! Il
]! ]! ] ] ] ]! ]! (R [ ] ] ] ]! ]
LT L LT LTrd LT LId LI LT LTd LTd LT LT Ll Lrd LT L

N1 N2 N3 N4 N5 N6 N7 N8

Bl B2 () —r B3(\Br v B4 B5 ] B6 ) B7 B8
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
L, | AR A AN A AN A AN A AN A AR A A 1% |

Hinh 3.13: Vi tri cac diém tinh ngin mach
Pién khang hé thong:

U2
Xy = =2 (3.15)

N
+ Up: dién ap trung binh duong day, Uy = 1,05U4, = 1,05 . 35 = 36,75
kV
+ Sn: cong suat ngin mach vé phia ha ap cia TBATG, Sy = 250 MVA
Dién tré va dién khang duong day:

Rp=rol, Q

Xp = Xo.1, Q (3.16)
Trong do:
+ lo, Xo: dién trd , di¢n khang trén 1 km duong day, Q/km.
+  1: chiéu dai duong day.

Dong ngan mach 3 pha xac dinh theo cong thirc:
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U

I =1'=1 =—&_ 3.17
N NP (3.17)
+ Zs: téng trd tir hé théng dén diém ngén mach.
Tri s6 dong ngin mach xung kich:
i =18+/2.1 (3.18)
Bang 3.23: Thong s6 dudng day trén khong va cap cao ap
2 rO; XO;
Pwong day F, mm L, km R, Q X, Q
Q/km | Q/km
TBATG - 2 AC —
15 0,33 0,354 4,95 531
TPPTT 95
TPPTT-B; | 2(3*50) | 0,125 | 0,494 0,137 0,062 0,017
TPPTT-B, |2(3*50) | 0,250 | 0,494 0,137 0,124 0,034
TPPTT-B; | 2(3*50) | 0,142 | 0,494 0,137 0,070 0,019
TPPTT-B4 | 2(3*50) | 0,119 | 0,494 0,137 0,059 0,016
TPPTT-Bs | 2(3*50) | 0,247 | 0,494 0,137 0,122 0,034
TPPTT-Bs | 2(3*50) | 0,266 | 0,494 0,137 0,131 0,036
TPPTT-B; | 2(3*50) | 0,187 | 0,494 0,137 0,092 0,026
TPPTT-Bg | 2(3*50) | 0,120 | 0,494 0,137 0,059 0,016
N N BAPX
MC XLPE (3x5 /EJ/_@
BATG A
95 0)
PPT
N ;
TN
XHT Z D
o] ] 7 ) 7
HT

Hinh 3.14: So d6 tinh toan ngan mach phia cao ap

Pién khang hé théng bang:

X

B u_fb 36,75
250

HT —
Sw

=5,40 Q2
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Thong sb dién tré va dién khang tinh dén diém N:
R=Ry=r.1=0,33x15=4,95Q

X =Xyt + Xg = Xyt + Xo.l =5,40 + 0,354 x 15 = 10,71 Q
Dong dién ngén mach tai N la:

| Up _ 36,75

V3.Z,  \3./(4,95° +10,77)

Dong ngan mach xung kich:

=2,23 kA

i, =1,8+/2.1, =1,84/2.2,23=5,67 kA
Tinh toan tuong tu voi cac diém N; + N5 ta ¢6 bang:

Bang 3.24: Tri s6 dong ngan mach

Piém ngén mach In, KA I, KA
N 2,23 5,67
N, 2,22 5,65
N> 2,21 5,62
N3 2,22 5,64
N, 2,22 5,65
N5 2,21 5,62
Ne 2,21 5,62
N7 2,21 5,63
Ng 2,22 5,65

° Kiém tra may cat da chon

Sau khi da tinh toan dugc dong ngén mach, quay trd lai lya chon may cit &
muc 3.4.2.1 ta c6 kiém tra lai cac tri s dong cat va dong 6n dinh dong:

Bang 3.25: Kiém tra may cit

Thong so6 kiém tra

Tri so lwa chon

Tri so0 tinh toan

Icét Z IN

25

2,23

loaa = 1xk

63

5,67
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Nhin vao bang 3.25 ta théy tri s6 cua may cit lya chon 16n hon rat nhiéu tri sb
tinh toan duoc. Do vay mdy cat dd chon phu hop.

3.4.2.3 Lwa chon so dd TBA phin xwéng

Vi cac TBA phan xudng dit gin TPPTT nén phia cao 4p cua TBA chi can dit
dao cach ly va cau chi. Phia ha ap dat 4ptdmat tong va aptomat nhanh, thanh
cai ha 4p dugc phan doan bing 4ptdmat phan doan. Dé han ché dong ngin
mach vé phia ha ap cua tram va lam don gidn vi¢c bao v¢ ta lga chon phuong

thirc cho aptdomat phan doan thanh céi ha ap ¢ trang thai mo.

35kv

SN .
cc Il Ry
e TBAPX P
\ \
. \ Ar |
A } yAu ‘
\ i

AR

Hinh 3.15: So d6 nguyén Iy TBA phan xudng

O
Ny

o)

D

.||—\_—| > <\ X L ko oko |k
H{-

Thicao | MBA | TRA | TRA | TRA |TAA TAA MBA | Tf cao

.p 35/04 | tamg | nh,nh | PAG |nh,nh | tamg | 35/04],p
®pn
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Hinh 3.16: So d6 dau ndi cc tram dit 2 MBA
1. Lua chon ta dau vao
Pit hai ta dau vao 35 kV ¢o6 dao cach ly 3 vi tri, cach di¢n SFg, khong phai
bao tri, loai 8DH10 do hang Siemens ché tao.
Bang 3.26: Thong so ky thuat cta ti dau vao 8DH10

LOi.li Udm Idm Uchiu dung IN chiu dung 1s IN max
tu kV A kV KA KA
8DH10 35 200 25 25 63

2. Luya chon va kiém tra dao cach ly (DCL)

Dao cach ly c6 nhiém vu cach ly phan mang dién va khong mang dién, tao
khoang cach an toan trong thay, phuc vu cho cong tac sira chita, kiém tra bao
dudng thiét bi. Trong mot sb trudng hop, cho phép dao cach ly dong cat dong
tai nho.

Pé thuén tién ta dung chung 1 ching loai dao cach ly cho tt ca cac tram bién
ap dé dé dang cho viéc mua sam, lép dat, thay thé. Dao cach ly duogc chon
theo cac diéu kién sau:

+ bién ap dinh mire: Ugnper > Udme,

+ Dong di¢n dinh mire: Igmper > ey

+ Dong dién 6n dinh dong cho phép: Tsgq > iy

t

+ Dong dién 6n dinh nhiét: 1, >1 . " £
nh.dm

Dong dién 1am viéc 16n nhat chay qua dao cach ly duoc xét khi MBA c¢6 cong
sudt 1on nhét bi qua tai 40%:
_14S, 5, 1,4.1000

P JBU, 335

Vay ta chon loai dao cach ly 3DC do SIEMENS ché tao:

I =23,09 A

Bang 3.27: Thong sb dao cach ly
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Loai DCL Uam, KV lams A Ine, KA Inmax, KA

3DC 36 630 20 50

Kiém tra DCL theo cac diéu kién trén, do DCL cung chung loai cho cac TBA

nén tri sb tinh toan duogc 13y theo tri sé 10n nhat trong cac diém N; + Ng. Ta

cd bang:
Bang 3.28: Kiém tra dao cach ly
Théng s6 kiém tra Tri s0 lwa chon Tri s6 tinh toan
Udmer = Udme, KV 36 35
lémpre = Lo, A 630 23,09
loaa > 1, KA 50 5,65
loham = Lo k 20 2,22
tnh.dm

Két luan: DCL chon phu hop.

3. Luya chon cau chi cao ap (CC)

Chtrc ning ctia cau chi 12 bao vé qua tai va ngan mach cho luéi dién tir 35 kV
tré xudng. Cau chi thuong duoc dung & cac vi tri sau:

+  Bao vé MBA do ludng & cac cap dién ap.

+ Két hop véi cau dao phu tai tao thanh bo may cat phu tai dé bao vé cac
duong day trung ap.

+ Pit ¢ phia cao ap ctia cac TBA phan phdi dé bao vé cho MBA.

O cép dién ap trung thuong dung loai cau chi dng. Cau chi dugc chon va kiém

tra theo diéu kién:

+ Dién ap dinh mirc: Ugnee > Ugnr

+ Dong dién dinh muc: lgnce > Iep

+  Dong cit dinh mtrc: Tegqm>1

+  Cong suat cat dinh mic: Segam =S

Dong cudng birc di qua MBA B4,B; + Bs, B7, Bg la:
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148, 141000

| —
® BU,, 335

Chon loai cau chi 3GD1 605 — 5B cho cac TBA cong suét 2 x 1000 kVA.

=23,09 A

Dong cudng buc di qua MBA B; la:
_14S,5. 14750

® JBU, 335

Chon loai cau chi 3GD1 604 — 5B cho TBA ¢6 cong suét 2 x 750 kVA.

I =17,32 A

Dong cudng birc di qua MBA Bg la:
_14S,,5. 14630

T J3U, V3.3

Chon loai cau chi 3GD1 603 — 5B cho TBA ¢6 cong suét 2 x 500 kVA.,

I =14,55 A

Bang 3.29: Thong s6 cau chi

TT TBA Udmi Idm; Icétdmi Icfltmim
Loai CC
kV A kA A
1 | B,B3,B4,Bs, B;, | 3GD1 605 —
36 25 31,5 120
Bs 5B
2 B, 3GD1 604 —
36 20 31,5 120
5B
3 Bg 3GD1 603 -
- 36 16 31,5 62

Cong Suét cit dinh mtrc: Sesgm = /3.36.31,5 =1964 MVA

Kiém tra cau chi da chon theo cac diéu kién:

Bing 3.30: Kiém tra cau chi

- Tri s6 lwa chon Tri s6 tinh toan
Thong so kiém tra
1 2 3 1 2 3
Udmee = Ugmr, KV 36 36 36 35 35 35
limce = Iep, A 25 20 16 23,09 | 17,32 | 14,55
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lesiam = 17, KA 31,5 31,5 31,5 2,22 221 | 2,21

Seium =S = JBUI 1964 | 1964 | 1964 | 134,58 | 133,97 | 133,97

Viy céc cau chi di chon phu hop.
4, Lua chon aptomat ha ap (A)
Aptomat 13 thiét bi dong cat ha ap, c¢6 chirc ning bao vé qua tai va ngan mach.
Do ¢6 wu diém hon hin ciu chi vé kha nang lam viéc chic chén, tin cdy, an
toan, dong cat dong thoi 3 pha, kha ning tu dong hoa cao nén aptomat ngay
cang duogc sur dung rong rai trong ludi dién cong nghi¢p cling nhu ludi dién
sinh hoat.
* Diéu kién lira chon aptomat tong va aptomat phan doan:
+ Udma = UgmL
+ lama = e
+  legam > In (duoc kiém tra chi tiét trong chuong thiét ké TBA)
Dong di¢én cudng buc di qua MBA B,,B; + Bs, By, Bg:

145, 5, 1,4.1000
® BU, 304
Dong dién cudng buc di qua MBA By:

148y LATS0 ey

®J3U, 304
Dong di¢n dinh mirc cia MBA dat ¢ Bg:
~14S,5. 14.630

| = -
® JBU, 304

Vay ta chon dugc cac aptdomat cua hang Merlin Gerlin nhu sau:

I =2020,73 A

=1273,06 A

Bang 3.31: Thong s6 aptomat tong

TBA LOi.li Udma V Idm1 A INdma kA
811831841851 B71
5 CM2500H 690 2500 50
8
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B, C1600H 690 1600 50
Bs C1600H 690 1600 50
* Piéu kién lya chon aptomat nhanh:
+ Udma = UdmL
S
+ lgma > [ = — 2t
dma = it nBU,
- n: s6 aptomat nhanh dua vé phan xudng,
o n=2 v61 TBA 2 MBA.
o  n=1véi TBA c6 1 may bién ap.
+ logma > In (duoc kiém tra chi tiét trong chuwong thiét ké TBA).
Vay ta c6 bang lva chon aptomat nhanh nhu sau:
Bang 3.32: Thong sé aptomat
S6
" A . Stt1 . Udm Idml INmax
Tén phan xuwong I, A Loai lwgn
kVA VI A | KA
g
Khu nha ban quan ly
. 214,00 | 325,14 | NS400H 1 690 | 400 | 20
va xuong thiét ke
Phan xudng dtc 100
1156,60 | 878,64 | C1001H 2 690 0 40
Phan xudéng gia
1584,92 | 1204,02 | NS630H 2 690 | 500 | 20
cong co khi
Phan xudng co lap 125
] 1629,79 | 1238,11 | C1251H 2 690 40
rap 0
Phan xuong luyén 125
) 1578,82 | 1199,39 | C1251H 2 690 40
kim mau 0
Phan xuodng luyén 160
1905,98 | 1447,92 M16 2 690 40
kim den 0
Phan xuong sua| 456,69 | 693,87 | C801H 1 690 | 800 | 25
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chtra co khi

Phan xudng rén dap 160
1773,68 | 1347,42| M16 690 0 40

Phan xudng nhiét 160
1770,45 | 134496 | M16 690 40

luyén 0

B phén nén khi 100
1300,45 | 987,92 | C1001H 690 0 40

Tram bom 308,24 | 234,16 | NS250H 690 | 250 | 10

Kho vat li¢u 83,56 | 126,96 | NS160H 690 | 250 | 10

5. Lua chon thanh gop ha ap

Thanh gép 12 noi nhan dién nang tir ngudn cung cap dén va phan phbi cho cac

phu tai tiéu thu. Thanh gop 13 phan tr co ban cua thiét bi phan phdi. Cac

thanh din dugc chon theo diéu kién phat néng cho phép. Cac diéu kién lua

chon so b thanh gop:

+ Dong dién phat nong lau dai cho phép: ki.Kp.lgp > Lep,.

- k; = 1 véi thanh dat dung.
- K,: hé s6 hiéu chinh theo nhiét d6 (k. = 1).

+ Kiém tra kha nang 6n dinh dong va 6n dinh nhiét s& dugc tinh chi tiét &

chuong thiét ké tram bién ap.

Dong di¢n cudng buc di qua MBA B;,B; + Bs, By, Bg:

1458, 141000

® JBU,. 304

I =2020,73 A

Chon thanh dan bang ddng M100 x 8 ¢ I, = 2080 A.

Dong dién 16n nhét chay qua thanh gép TBA B:

148, 14750

| = = =1515,54 A
cb \/§Udm

J3.0,4

Chon thanh din bang dong M80 x 8 ¢6 I, = 1690 A.
Dong dién 16n nhét chay qua thanh gop TBA Be:

92




148y, _14.630 o000

| =
® JBU, 304
Chon thanh din bang dong M80 x 6 ¢6 I, = 1480 A.
Bang 3.33: Thong s6 thanh gop ha ap

TBA Loai lam: A
B1,B3,B4,Bs, B7, Bg M100 x 8 2080
B, M80 x 8 1690
Bs M80 x 6 1480
6. Kiém tra cap da chon

D¢ don gidn & day ta chi can kiém tra voi tuyén cdp c6 dong ngan mach 16n

nhat Iy, = 2,60 kA. Cap dugc kiém tra theo diéu kién on dinh nhiét:

F2ol, . fty (3.25)
Trong do:
+ o hé s6 nhiét do, v6i cap 161 dong o = 6.
+ |.: dong ngan mach lau dai.
+ tya: thot gian qui d6i duoc xac dinh nhu tong thoi

gian tac dong cua bao v¢ chinh dit tai may cat dién gén diém sy cd véi thoi
gian tac dong toan phan clia mdy cat dién, gia thiét tqe =t =0,5s.

Vay kiém tra di€u kién 6n dinh nhiét ctia cap:

F2ol,.fty, =62,22./0,5=9,42 mm’

Trong khi d6 cap chon co tiét dién 1a F = 50 mm?. Vay cép da chon thoa man.
3.5 So d6 noi diy chi tiét mang cao ap ciia nha may

Tir muc 3.4 ta d3 lya chon dugc cac phan tir trong mang cao 4p cta nha may.
Trén co s& lua chon duge thiét bi d6 ta ¢ so do di day chi tiét cua mang cao

ap nhu sau:
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Hinh 3.17: So d6 nguyén 1y mang cao ap toan nha may
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CHUONG 4
THIET KE MANG PIEN HA AP
PHAN XUONG SUA CHUA CO KHi

Sau khi dién ap duoc bién doi tir 35 kV xudng 0.4 kV dugc dua téi to phan
phdi trung tAm ndm trong phan xudng. Tt ndy c6 nhiém vu phan phdi dién t6i
6 ti dong luc (TPL) dit tai 6 nhom thiét bi dd chia & chuong 2 va 1 ti chiéu
sang.

Phan xudng Stra chira co khi c6 dién tich la 819 m?, cac thiét bi duoc chia 1am
5 nhém. Coéng suat tinh toan cua phan xudng 1a 456,69 kVA, trong dé co
11,47 kW st dung cho hé thdng chiéu sang.

Pé cap dién cho phan xudng sira chita co khi (SCCK) ta str dung so do hon
hop. Pién nang tir tram bién 4p B, duoc dua vé ti phan phdi cta phin xudng.
Trong t phan phdi dit 1 4ptdmat tong va 6 aptdmat nhanh cap dién cho 6 ta
dong luc va 1 ti chiéu sang. Tir ti phan phdi dén cac tu dong luc va chiéu
sang st dung so dd hinh tia dé thuan tién cho viéc quan 1y va van hanh. Mbi
ta dong luc cép dién cho mgt nhoém phu tai theo so d6 hon hop, cac phu tai co
cong suit 16n va quan trong s& nhan dién truc tiép tir thanh céi cua tu, cac phu
tai co cong suat bé va it quan trong hon duoc ghép thanh cdc nhém nho nhan
dién tir t theo so dd lién thong (xich). Pé dé dang thao tac va ting thém do
tin cdy cung cép dién, tai cac diu vao va ra cua ti déu dat cac aptomat lam
nhiém vy déng cit, bao vé qua tai va ngan mach cho céc thiét bi trong phan
xudng, tuy nhién gia thanh cia ti s& dat hon khi ding cu dao va cau chi.

4.1 Lwa chon cap tong ha ap va aptdomat tong cho TBA B,

Dong dién tinh toan dé chon cép tong ha 4p 1a dong qua tai cia MBA khi su
cb 1 may:

14S,,, 141000

“J3U, 304

=2020,73 A
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Cap chon theo diéu kién phat nong cho phép: kq.Ka.lgp > Iy = 2020,73 A.

Tra bang 4.23 [2,248] chon cap dong 1 16i do LENS ché tao c6 F = 400 mm?,
loc = 825 A. Mbi pha dit 2 soi cap, day trung tinh di 1 soi. (3PVC
(2x1x400)+1x400)

Khi d6 ta c6 k, = 0,85; khong can hiéu chinh nhiét d6 nén k; = 1.

— 2.0,85.2.825 = 2805 A > Iy = 2020,73 A

Két luan: Cap chon hop 1y.

Ap t6 mat tong cua TBA B, di dugc chon & chuong 3 ¢6 thong sd:

Bang 4.1: Thong s6 aptomat tong

Loai Udam, V lam, A Inam, KA

CM2500H 690 2500 50

4.2 Chon aptémat diu ngudn dit tai TBA B, va cap tir TBA B, vé ti

phén phdi ciia phan xwéng (TPP)

Dong tinh toan chay trén cap tir TBA B, vé TPP bang:

| = Sipx _ 456,69
J3U,, +/3.0,38

Theo diéu kién dong cho phép ta chon cap dong 1 16i do LENS ché tao loai F

= 400mm2, moi pha di 1 sgi co I, =825 A,

=693,87 A

Aptoémat Iya chon theo diéu kién:
U,,>U, =038 kV

1, >1,=69387 A

dm —
Vay ta chon aptomat C801H c6 I, = 800 A, lesam = 25 KA.
Sau khi lya chon aptomat ta di dén kiém tra cap da chon theo diéu kién phdi
hop voi1 aptdmat:

ol N _ 12504,
1t T 15 15

(4.1)

+  lignna: dong khéi dong nhiét cua aptomat.
+  lgma: dong dinh mirc cua aptomat.
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Kiém tra cap da chon theo diéu kién (4.1) nhu sau:

1,25.800

l, =825 A> ~ 666,67 A

Vay cép da chon hop ly.
4.3 Lura chon céc thiét bi cho tii phan phoi
4.3.1 Luwa chon aptémat cho ti phan phdi

AT

P e ) e e e
§L1 §L2 §L3 §L4 §L5 §L6 CSs

Hinh 4.1: So d t phan phdi

Aptomat téng duoc chon cing loai aptdmat dau ngudn dit & TBA B..
Céc aptomat nhanh duogc chon giéng aptomat tong. S lidu vé dong tinh toan
Iy ciia mdi nhom duoc lay tir bang 2.8.
Aptomat nhanh cia ti dong luc (TPL) 1 chon theo cac diéu kién sau:
U,, 22U, =0,38kV
l,, >1,=7454 A
Vay ta chon loai NS100H c6 14, = 75 A.
Tuong tu v&i cac aptomat con lai ta thu dugc bang chon sau:

Bang 4.2: Lua chon aptomat cho ti phan phdi

Tén tuyén cap | Sy, KVA | Iy, A Loai | Ugm | lam A

INmax,
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VvV kA
Aptomat tong | 456,69 | 693,87 | C801H 690 800 25
TPP-TDL 1 49,06 74,54 | NS100H | 440 100 10
TPP-TDL 2 52,08 79,13 | NS100H | 440 100 10
TPP-TDL 3 93,84 142,58 | NS160H | 440 160 10
TPP - TDL 4 94,82 144,06 | NS160H | 440 160 10
TPP-TDLS5 | 154,25 | 234,36 | NS250H | 440 250 10
TPP-TDL 6 84,84 128,91 | NS160H | 440 160 10

4.3.2 Lua chon thanh gép trong tii phan phoi

Cac diéu kién lya chon thanh gop:

Ki.Ka.lcp > Iep = lipx = 693,87 A.

Vay ta chon thanh gép bang ddng hinh chir nhat co kich thudce 40 x 5 mm? cd
I, = 700 A.

4.3.3 Chon cap tir tii phan phdi dén cac ti dong lwc

Céac duong cap tir TPP dén cac TPL dugc bd tri dit trong ham cap di doc
tuong ciia phan xudng. Chung chon theo diéu kién phat nong 1au dai cho phép
(3.11), kiém tra phdi hop véi thiét bi bao vé (4.1) va diéu kién 6n dinh nhiét
khi ¢6 ngan mach (3.25). Do chiéu dai diy ngan nén bo qua kiém tra diéu kién
ton that dién ap.

Cép tu TPP — TPL 1 dugc chon nhu sau:

KiKolep > 1t =74,54 A

Vit = 25°C nén k; = 1 va mdi cap di riéng 1 rnh nén k, = 1.
Vay chon cap dong 4 15i do LENS ché tao: 4G10 c6 I, = 87 A. Kiém tra diéu
kién (4.1):

1,25.75

|, =87 A> =62,5A

Két luan: Céap da chon thda man.

Tuong tu v&i cac cdp con lai ta cd két qua sau:
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Bang 4.3: Lya chon tuyén cap

Tén tuyén cap e |y o Fee LM lep s A L2
KVA mm? lmal1,5

TPP—TDL 1 | 49,06 | 7454 | 4G10 | 15 | 87 83,33

TPP_TDL2 | 52,08 | 7913 | 4G10 | 60 | 87 83,33

TPP-TDL3 | 9384 | 14258 | 4G25 | 15 | 144 133,33

TPP-TDL4 | 9482 | 144,06 | 4G35 20 174 133,33

TPP_TDL 5 | 154,25 | 234,36 | 4G70 0 | 254 208,33

(@]

TPP_TPL 6 | 84,84 | 12891 | 4G25 0 | 144 133,33

a1

4.4 Tinh toan ngan mach phia ha ap dé kiém tra kiém tra cap va aptomat

4.4.1 So @6 thay thé va cac thong sb

—
@
>|\)
3
w

Cép3 % N3

< TpL1
AT3'

N N2
Cap 1 \\lrﬁ Cap 2
L 3PVC(2x400) % | <X, 3PVC(1x400) .,
BA AT1| AT2 AT2
+1 PVC(1x400) 1 FLPVC(1x240)
TG1

AR

N3

N1 N2
73 Za Za1 Ztel  Zn2 Zc2 ZA2 212 7a3 Zc3a  Za3
B S e Za Zo /B 2 79

Hinh 4.2: So d6 thay thé tinh toan ngan mach

Pé tinh ngan mach phia ha 4p ta coi MBA phan phdi 35/0,4 kV 1a ngudn.
1.  Thong sé6 MBA B,
Sam = 1000 kVA; APy = 10 kW; AUy % = 6 %.

2 2
z, :10.0,4‘; 10° 4+ .6.0,4
1000 1000

2. Thong s6 thanh gop

Thanh g6ép TBA phan xudéng (TG1) c6 kich thudc 100 x 8 mm?, dai L = 1,2
m, D =300 mm. Tra bang 7.1 [2,363] ta co:

ro=10,02 mQ/m — Rygy =1y . L=0,02 x 1,2 = 0,024 mQ

10° =1,6+j9,6 mQ
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Xo=10,157 mQ/m — X161 =Xo. L=0,157x 1,2 = 0,188 mQ

Thanh gép trong ti phan phéi (TG2) c6 kich thude 40 x 5 mm” c6 chiéu dai L
=1,2m, D =200 mm. Tra bang 7.1 [2,363] ta co:

ro=0,167 mQ/m — Ryg, =1y. L=0,167 x 1,2 = 0,200 mQ

Xo=10,235 mQ/m — X1, =Xo. L=0,235x 1,2 =0,282 mQ

3. Thong s aptomat

Aptomat tong ctia TBA Bs (A;) 1a loai C1250H c6:

Rai=R; +R,=0,06 + 0,2 =0,26 mQ

Xa1 = 0,09 mQ

Aptomat dau ngudn cip cho phan xuéng SCCK dit tai TBA Bs (A,) va
aptomat tong cua TDL 1a loai C801H co:

Ra2 =R+ R;=0,2+0,5=0,7 mQ

Xa2 = 0,26 mQ

Aptomat ciia TPL (Aj3) co:

Ras=R1+R,=2+1,15=3,15mQ

Xaz = 3,93 mQ

4, Thong sb cap

Cap tirtong ha ap cO L =10 m:

1 1
o =0,028 mQ/m — Re¢; = Ero L= 5 x 0,028 x 10 =0,14 mQ

%XO.L: % x 0,1 x 10=0,5 mQ

Cép tir TBA Bs vé& TPP c6 tiét dién 1a (3 x 400 + 1 x 240); L =26 m va:
ro=0,193 mQ/m — Rg; =1y . L=0,193 x 26 = 5,983 mQ

Xo=0,1 mQ/m — X, = Xo.L=0,1 x 26 =2,6 mQ

Cép tir TPP t6i cac TDL ta tinh véi doan cap TPP — TPLI ¢6 F = 10 mm? va
L=15m:

ro=12,1 mQ/m — Rez=ry. L=12,1 x 15=181,5 mQ

Xo=0,1 mQ/m — X¢1 =
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Xo=0,1 mQ/m — Xc3=%X,.L=0,1x15=1,5mQ

4.4.2 Tinh toan ngan mach va kiém tra cac thiét bi da chon
1. Tinh ngén mach tai Ny

Dién tr¢ va dién khang tinh dén diém ngén mach:

Rni = Res + Rer + Ra; = 1,6+ 0,47 40,26 = 2,33 mQ

Xnp = Xgs + Xcp + Xa1=9,6 +1+ 0,09 =10,69 mQ

Tong trd tinh dén diém ngan mach:

Zyy = R%, + X%, =4/2,337 +10,69% =10,9 mQ

Vay dong ngan mach tai N; bang:

, __ Y, __ 400
Bz, +/3.109

. Kiém tra aptdmat C1250H (A1), C801H (A,) theo diéu kién: Iesama > In
leiamar = 50 KA > Iy, = 21,19 KA.

lesiamaz = 40 KA > Iy = 21,19 KA.

o Kiém tra cap C; theo diéu kién (3.25):

F=400mm” > . [ty =7.2119.,/0,5 =104 mm’

=21,19 kA

Két luAn: Aptdémat va cap chon hop 1y.

2. Tinh ngén mach tai N,

Di¢n tr¢ tinh va dién khang tinh dén diém ngén mach:

Rn2 = Ryt + Rygr + 2.Ra2 + Re2 = 1,6 + 0,037 + 2 x 0,7 + 5,983 = 9 mQ2

Xnz = Xnt + Xggr + 2. Xa2 + Xz = 10,69 + 0,215+ 2 x 0,26 + 2,6 = 14,1 mQ

Tong trd tinh dén diém ngdn mach:

Zy, =yR%, + X2, =492 +14,1 =16,7 mQ)
Viy dong ngan mach tai N, bang:

U, 400

N Bz, +/3.16,7
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. Kiém tra aptomat NS100H, NS160H, NS250H (A;) theo diéu kién:
lcétama = Ing.

leamas = 20 KA > Iy, = 13,8 KA.

leiamas = 15 KA > Iy, = 13,8 KA.

o Kiém tra cap C, theo diéu kién (3.25):

F=400 mm’ >a.l, .t =7.13,8./0,5 =68 mm’

Két luan: Aptomat va cap chon hop 1y.

3. Tinh ngén mach tai Nj

Pién tré va dién khang tinh dén diém ngin mach:

Rnz = Rn2 + Ryg2 + 2.Raz + Rez3 = 12,534 + 0,20 + 2 .3,15+18,3 = 37,33 mQ
Xnz = Xnz + Xrgz + 2.Xa3 + Xz = 20,208 + 0,282 + 2 .3,93 + 1 =29,35 mQ

Tong trd tinh dén di€ém ngan mach:

Zyy = y[R%q + X2, =+/37,33 + 29,357 = 47,49 mQ

Vay dong ngan mach tai N; bang:

| __ Y, __ 400
"Bz, f3.47,49

. Kiém tra aptomat NS100H, NS160H, NS250H (As) theo diéu kién:

=3,65 kA

| ciama = Ins. Ta co:

leamas = 10 KA > Iz = 3,65 KA.

Két luan: Aptomat chon hop 1y.

o Kiém tra cap TPP — TDL3 theo diéu kién (3.25):
F=10mm’ < ol ft,, =6.3,65./0,5 =15,53 mm’

Két lun: Cap chon can nang tiét dién 1én loai 4G16.
Tuong ty ta c6 dong ngan mach tai thanh gép cta cac TPL con lai nhu sau:

Bang 4.4: Tri s ngan mach tai cac thanh gop TBL

Tén tuyén

cap

Fcép;

mm?

L,m

o,

mQ/m

Xo,

mQ/m

R, mQ

X, mQ

|N31 KA
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TPP - TDL

. 4G10 15 12,1 0,1 181,5 1,5 1,45
TPP - TBL

5 4G10 60 12,1 0,1 726 6,0 0,44
TPP - TBL

3 4G25 15 6,51 0,1 97,65 1,5 2,10
TPP - TDBL

4 4G35 20 4,32 0,1 86,40 2,0 2,08
TPP - TBL

. 4G70 60 2,43 0,1 | 14580 | 6,0 1,04
TPP - TBL

6 4G25 50 6,51 0,1 325,5 5,0 0,65

Nhan thay cac ap t6 mat déu co tri sO Inmax > Inz ¢ tat ca cac tuyén vao TDL.
Béng kiém tra cap:

Bing 4.5: Kiém tra cap da chon

Tén tuyén cap | Fep mMm? | I KA | ol Jt,, mm® | Két luan
TPP-TPL 1 4G10 1,45 7,17 Hop ly
TPP—TPL 2 4G10 0,44 2,18 Hop ly
TPP - TPL 3 4G25 2,10 10,39 Hop ly
TPP — TDL 4 4G35 2,08 10,30 Hop ly
TPP-TPL 5 4G70 1,04 5,15 Hop ly
TPP—TPL 6 4G25 0,65 3,22 Hop ly

4.5 Lua chon thiét bi trong TPL va diy din dén thiét bj ctia phin xuéng
45.1 . Lwa chon aptémat tong ciia cac TPL
Aptomat tong ciia cac TPL duoc chon gidng nhu dptdmat nhanh cia TPP dan
dién té1 TDL tuong Umg.

Bang 4.6: Lya chon aptomat tong cia TDL
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Tén TPL | Sw KVA | 1w A | Loai Dam A e

Vv KA
TDL 1 4906 | 7454 | NSI100H | 440 | 100 10
TDL 2 52,08 | 79,13 | NSI100H | 440 | 100 10
TDL 3 90384 | 14258 | NS160H | 440 | 160 10
TDL 4 90482 | 144,06 | NS160H | 440 | 160 10
TPL 5 154,25 | 234,36 | NS250H | 440 | 250 10
TPL 6 8484 | 12891 | NS160H | 440 | 160 10

45.2 . Lwa chon Aptdmat nhanh va diy din dén tirng thiét bi trong
nhom

Céac aptdmat nhanh dit dau duong day cip dién toi cac thiét bi trong nhom
duogc chon gidng nhu chon cac aptdmat khéc.

U, 22U,

P

dat

| e
J3.U,..cos@

dm 2 dmdc

Day dan dién tir TDL dén céc thiét bi dugc chon theo diéu kién phat nong 1au
dai (3.11) va kiém tra diéu kién két hop voi thiét bi bao vé (4.1). Day dan
chon loai 4 15i dit trong dng thép co dudng kinh 3/4 chon ngam dudi nén
phan xudng.

Phéan xuong SCCK duoc chia thanh 6 nhom thiét bi. Sau day ta chi tinh toan
mau cho nhom 1, cac nhém con lai duoc tinh toan tuong tu.

Bang 4.7: Thong s6 thiét bi nhém 1

S’{ K)” hiéu Pdm1 kW Idm; A
; 0
TT Tén thiét bi trén mit | Toan
lwgng . 1 may
bang b0
1 | Bua hoi dé rén 02 1 10 20 | 2x25,32
2 | Btia hoi dé rén 01 2 28 28 70,9
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3 | Loren 01 3 45 45 11,40
4 | Quatlo 01 5 2,8 2,8 7,09
5 | Quat thong gi6d 01 6 2,5 2,5 6,33
6 | May mai Sac 01 12 3,2 3,2 8,10
7 | May bién ap 01 17 2,2 2,2 5,56
TONG 08 63,20
So d6 TPL nhém 1:
%
' NS100H

e Chon aptdmat va cap téi bua hoi dé rén (1):

+ Chon aptomat:
U, =2U, =038kV
>, . =2532A

I dm — "dmdc

Vay ta chon aptomat loai C60a do Merlin Gerin ché tao co:

Hinh 4.3: So d6 TPL nhom 1

Uim =440V, lgn = 32 A, legam = 3 KA.

+ Chon cap:
lep > 1 = 25,32 A

1250, 12532

® 15

1,5

= 26,66 A

Vay chon cap 4 161 loai 4G1,5 do LENS ché tao co I, =31 A.
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e Chon Aptdmat va cap téi bua hoi dé rén (2):

+ Chon 4ptomat:

U, >U, =038kV

I, >1, =709 A

Vay ta chon aptomat loai C60a do Merlin Gerin ché tao co:
Uim =440V, lgn = 75 A, legam = 3 KA.

+ Chon cép:

lep > 1 = 70,90 A

1250, 12575
®= 15 15

=62,5 A

Vay chon cap 4 15i loai 4G10 do LENS ché tao c6 I¢p (trong nha) = 87 A.
e Chon aptomat va cap téi lo rén (3):
+ Chon 4ptomat:

U, >U, =0,38kV
|, >1, . =1140 A

m = ldmde
Vay ta chon aptomat loai C60a do Merlin Gerin ché tao cé:
Uimn =440V, 14, = 16 A, lam = 3 KA.

+ Chon cap:

Il >1=11,40 A

12y, 12516 1, 5
P~ 15 15

Vay chon cap 4 161 loai 4G1,5 do LENS ché tao c6 I, =31 A.
e Chon aptomat va cap téi quat 1o (5):

+ Chon aptomat:

U, >U, =038KV

I, =1, . =7,09A

Vay ta chon aptomat loai C60a do Merlin Gerin ché tao cé:

Uim =440V, lg = 10 A, legam = 3 KA.
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+ Chon cép:

lep > 1 = 7,09 A
szlzshmx=L2510=&33A
15 15

Vay chon cap 4 16i loai 4G1,5 do LENS ché tao co I, =31 A.
e Chon aptomat va cap téi quat thong gio (6):

+ Chon 4ptomat:

U, >2U,. =038 kV

I, >1,.=633A

Vay ta chon aptomat loai C60a do Merlin Gerin ché tao co:

Uim =440 V, 14 = 10 A, legam = 3 KA.

+ Chon cép:
lep > 1 =6,33 A
2 1254, _125.10 _833A
1,5 1,5

Vay chon cap 4 161 loai 4G1,5 do LENS ché tao co I, =31 A
e Chon aptémat va cap téi may mai sic (12):

+ Chon aptomat:

U, 22U, =038kV

I, >1,..=810A

Vay ta chon aptomat loai C60a do Merlin Gerin ché tao c6:

Uim =440 V, lgn = 10 A, legam = 3 KA.

+ Chon cép:
> 1,251, _1,25.10 _833A
1,5 1,5

Vay chon cap 4 161 loai 4G1,5 do LENS ché tao c6 I, =31 A.

e Chon aptdmat va cap téi may bién ap (17):
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+ Chon aptomat:
U, 2U, . =038kV
l,.. >, . =556A

Vay ta chon aptomat loai C60a do Merlin Gerin ché tao co:

Uim =440 V, lgn = 6 A, legam = 3 KA.

+ Chon cép:
S 12504, _ 1256 _ 5 A
® 15 15

Vay chon cap 4 161 loai 4G1,5 do LENS ché tao co Il =31 A.

Tuong tu véi cac nhoém con lai ta duoc bang tong két Iya chon nhu sau:
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Bang 4.7: Lya chon 4ptdmat va dy dan tir TDL dén timg thiét bi

So Phu tai DAy dén Aptomat
tré
T ] Ghi la | Ddan
Tén thiét bi n Ptt; Itt; F, ICp Ma
T Chl’l 2 ms /
ban | KW | KW | mm” |, A | hiéu
~ Al 15
ve
1 2 3 | 4 ) 6 7 |8 9 |10] 11
Nhém 1
Bua hoi dé rén 4G1, C60 26,6
1 1 10 | 25,32 31 32
5 a 6
Bua hoi dé rén 4G1, C60 26,6
2 1 10 |25,32 31 32
5 a 6
Bua hoi dé rén C60
3 2 28 | 70,9 |4G10 | 87 75 | 62,5
a
Lo rén 4G1, C60 13,3
4 3 | 45 11,40 31 16
5 a 3
Quat 1o 4G1, C60
5 5 | 28 | 7,09 31 10 | 8,33
5 a
Quat thong gio 4G1, C60
6 6 | 25 | 6,33 31 10 | 8,33
5 a
May mai sac 4G1, C60
7 12 | 3,2 | 8,10 31 10 | 8,33
5 a
) 4G1, C60
8 | May bién ap 17 | 2,2 | 5,56 - 31 6 | 5
a
. 4G1 NS1 | 10 | 83,3
Tong 29,48 | 74,54 87
0 OOH | 0 | 3
Nhém 2
1 | Bua hoi dé rén 2 28 | 70,9 |4G10|87 | C60 | 75 | 62,5
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a
Lo rén 3 | 45 |11,40] 4G1, C60 13,3
31 16
5 a 3
Lo rén 4 6 |15,19 | 4G1, C60 13,3
31 16
5 a 3
May ép ma sat 8 10 | 25,32 | 4G1, C60 26,6
31 32
5 a 6
Lo dién 9 15 | 37,98 | 4G2, C60 33,3
41 40
5 a 3
Quat ly tdm 13 7 117,73 | 4G1, C60 13,3
31 16
5 a 3
May bién ap 17 | 2,2 | 8,36 | 4G1, C60
31 6 | 5
5 a
. 4G1 NS1 | 10 | 83,3
Tong 31,30 | 79,13 87
0 OOH| 0 | 3
Nhom 3
Lo dién 20 | 30 |75,97 C60
4G10 | 87 75 | 62,5
a
Lo dién dé rén 21 | 36 |91,16 12 | C60 | 10 | 83,3
4G16
7 a 0 3
Lo dién 23 | 20 |50,65 C60
4G6 | 66 63 | 52,5
a
Lo dién 22 | 20 |50,65 C60
4G6 | 66 63 | 52,5
a
Bé dau 24 4 110,13 | 4G1, C60 13,3
31 16
5 a 3
Thiét bi t6i banh 25 | 18 |45,58 C60
4G6 | 66 63 | 52,5
rang a
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Bé tang dau nhiét 6 26 | 3 | 76 |4G1, C60
7 31 10 | 8,33
5 a
. 1425 | 4G2 | 14 | NS1 | 16 | 133,
Tong 56,40
8 5 | 4 |60H| 0| 3
Nhém 4
Lo dién 18 | 30 |75,97 C60
1 4G10 | 87 75 | 62,5
a
Lo dign hoa clng 19 90 |127,9 14 | C60 | 15
2 4G25 125
kim loai 0 4 a 0
May do d6 cting dau 28 | 0,6 | 1,52 | 4G1, C60
3 31 6 | 5
con 5 a
M4y mai sac 31 | 0,25 | 0,63 | 4G1, C60
4 31 6 5
5 a
Can truc co pa-ling 33 | 1,3 | 3,29 | 4G1, C60
5 31 6| 5
dién 5 a
1 2 3 | 4 ) 6 7 8] 9 |10 11
] 144,0 | 4G3 | 17 | NS1 | 16 | 133,
Tong 56,98
6 5 | 4 |60H| 0| 3
Nhém 5
Thiét bi cao tan 55 | 80 |[102,5 14 | C60 | 12
1 4G25 100
8 41 a |0
Thiét b do bi 56 | 23 |58,24 C60
2 4G10 | 87 63 | 52,5
a
] 234,3 | 4G7 | 25 | NS2 | 25 | 208,
Tong 92,70
6 0 |4 |5H| 0| 3
Nhom 6
May nén khi 40 | 45 [113,9 14 | C60 | 12
1 4G25 100
5 4 a 0
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May bao gob 41 | 6,5 |16,46 | 4G1, C60 20,8
2 31 25
5 a 3
May khoan 42 | 1,5 | 3,80 | 4G1, C60
3 31 6 5
5 a
May cua dai 44 | 45 |11,40| 4G1, C60 13,3
4 31 16
5 a 3
May bao gb 46 10 | 25,32 | 4G1, C60 26,6
5 31 32
5 a 6
May cua tron 47 28 | 7,09 | 4G1, C60
6 31 10 | 8,33
5 a
uat g10 trung gian 48 9 22,79 | 4G1, C60 20,8
. Quat g gg 31 o
5 a 3
Quat gia s0 9,5 49 12 |30,39 | 4G1, C60 26,6
8 31 32
5 a 6
Quat gia s 14 50 | 18 |45,58 C60
9 4G6 | 66 63 | 52,5
a
; 128,9 | 4G2 | 14 | NS1 | 12 | 104,
Tong 50,99
1 5 4 | 25H | 5 2

Tong két lai ta c6 so d6 di day phan xudng sira chita co khi nhu sau:
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Hinh 4.5 So db chi tiét mang ha 4p phan xuong SCCK
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CHUONG 5
THIET KE HE THONG CHIEU SANG CHUNG

CUA PHAN XUONG SUA CHUA CO KHi
5.1 Pit van dé
Trong bat ky xi nghiép, nha may nao thi ngoai chiéu sang tu nhién con phai
str dung dén chiéu sang nhan tao va dén dién chiéu sang thuong duoc sir dung
dé lam chiéu sang nhan tao vi cac thiét bi don gian, dé sir dung gia thanh ré
va tao ra dugc anh sang gan gidng véi anh sang ty nhién. Hé thdng chiéu sang
c6 vai trd quan trong trong viéc dam bao chat lugng san phdm, nang cao ning
suit lao dong, an toan trong san xuét va stic khoé cua nguoi lao dong. Vi vy
van dé chiéu sang duoc nghién ctru trén nhiéu linh vuc va noéi chung phai dam
bao nhitng yéu cau sau:
- Khong bi lod mat.
- Khong bi loa do phén xa.
- Khéng tao ra nhiing khoang tdi boi nhitng vat bi che khuat.
- Phai ¢6 d6 roi dong déu.
- Phai tao duoc anh sang cang gan anh sang tu nhién cang tot.
5.2 Luwa chon so lwong va cong suat ciia hé thong dén chiéu sang chung
Hé théng chiéu sang ctia phan xuéng SCCK s& dung bong dén soi d6t san
xuat tai Viét Nam. Ngudn dién sir dung U = 220 V lay tir tu chiéu sang cua
phan xudng

Do cao treo dén:

H=h-h;—h, (5.1)
Trong do:
+ H: @0 cao treo dén
+ h: chiéu cao tran nha phan xudng, h = 4.5 m.

+ h,: khoang cach tir trin nha dén bong dén, hy; = 0,7 m.

+ h,: @0 cao mat ban lam viéc, h, = 0,8 m.
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Viy do cao treo dén tinh theo (5.1) bang:
H =h—h1—h2:4,5—0,7_078:3m

AN

Hinh 5.1: So db tinh toan chiéu sang

7’

Pé tinh toan chiéu sang cho phan xuong SCCK, & day ta chon phuong phap
hé sd sir dung. Cong thirc tinh toan:

_ESZk

F (lumen) (5.2)
*Thsd
Trong do:
+ F: quang thong mdi dén, lumen.
+ E: d6 roi yéu cau, Ix (chon E = 30 Ix).
+ S: dién tich can chiéu sang, m’.

+ k: hé s du trit, chon k = 1,3

+ n: s6 bong dén c6 trong hé thong chiéu sang chung.

+ Keg: hé s6 str dung

+  Z:heé sd phu thude vao loai dén va ti 16 L/H, thuong lay Z = 0,8 + 1,4
Céac hé sb dugc tra trong bang 5.1 + 5.5 [1,134] va phu luc PL VIII.1 [1,324].
Tra bang 5.1, vo1 bong deén soi ddt loai bong van nang c6 L/H = 1,8. Ta xac
dinh duogc khoang cach gitra cac dén:

L=18.H=18x3=54m
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Can cr vao bé rong phong b = 21 m, ta chon L = 5m. Vay ta bd tri dén nhu
Sau.
+ B4 tri chia 1am 8 diy, mdi ddy co 5 bong cach nhau 5m, cach tuong theo

chiéu rong 1a 0,5 m, theo chiéu dai 1a 2m.

Tong cong ta c6 40 bong.
Xéc dinh chi s6 phong:
a.b
®“H(a+h) (5:3)
+ a: chiéu dai phong

+ b: chiéu rong phong

+ H: d6 cao treo dén
Vay ta co:

a.b 21x39
¢ :

“H(a+b) 3.21+39)
Chon hé sb phan xa cua tuong py = 50%, h¢ s6 phan xa cua tran prr = 30%, tra
bang PL VIII.1 [1,324] ta dugc kg = 0,48.

Chon hé sb du trir k = 1,3; hé sb tinh toan Z = 1,1, x4c dinh dugc quang thong

modi dén 1a:
Fo k.ES.Z _ 1,3.30.819.1,1 ~1297.83 Im
Nk, 71.0,48

Tra bang 5.5, chon bong 200 W, c6 quang thong F = 2528 Im.
Tong cong sut chiéu sang cta phan xuong la:
Pes=n.Pq =40 x 200 = 8000 W = 8 kW
5.3  Thiét ké mang dién ciia hé thong chiéu sang chung
Pé cung cap dién cho hé thong chiéu sang chung ctia phan xudng ta dit riéng
mot ti chiéu sang cho phan xuéng gom mot aptomat tong 3 pha va 8 aptomat
nhanh mot pha, mdi aptomat cip dién cho 5 béng dién.
5.3.1 Chon aptomat
Diéu kién chon 4ptdmat twong ty nhu ap t6 mat & cic phan trudc.
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o Chon 4p t6 mat tong
U, 22U, =038kV

P 8

cs

ZI - =
me BU, .cose  +/3.0,38

Vay ta chon loai 4ptomat C60H do Merlin Gerin ché tao o Iy, = 16 A.

| =12,15 A

o Chon &ptomat nhanh
+ Chon aptomat cap dién cho 5 bong:
U,, 2U,, =022kV

| = Idm:%:%:4,54p\
dm ’

Vay chon 8 aptomat 1 pha C60a do Merlin Gerin ché tao co I, =6 A.

Bang 5.1: Thong s6 aptomat tong va aptdomat nhanh

Loai Udm, V lam: A Inmax, KA
C60H 440 25 10
C60a 440 6 3

5.3.2 Chon cap tir tii phan phdi téi tii chiéu sang
Cap duoc chon theo diéu kién phat nong va kiém tra theo diéu kién phdi hop
véi thiét bi bdo vé.

gy =1, = e 8  _1o15A

_\/§.Udm.COS(p - J3.0,38

) 1250y, 12516 o o0
15 15

Vay chon cap 4 161 loai 4G2,5 do LENS ché tao co I,=31A.
5.3.3 Chon day din tir Aptdmat nhanh dén cum dén

Diéu kién chon cap:

|Cp > |tt:%:M:4,54 A
U, 0,22
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12504, 1,256 _

0w 2 = 5A
P 1,5 15
Vay chon cap 2 161 loai 2 x 1,5 do LENS ché tao ¢ I, =23 A.
cgoH [ 3wc<2lﬁsgégfp\3/®c?1xsoo) ) y4'
C801H

4G2,5

C60ay,  Cé0a: C60a C60ay, C60a Kﬁm C60a C60a
A A A & A

QY QR
2R 9 Q9
Q93
Q@ Q93
R Q QY
R Q QY
Q99
Q9 93

N

00W  200W

N
8
2
N
8
z

200W 200W

g
8
g

Hinh 5.2: So @ nguyén Iy mang dién chiéu sang phan xuong SCCK
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CHUONG 6.

TINH TOAN BU CONG SUAT PHAN KHANG

PE NANG CAO HE SO CONG SUAT CHO NHA MAY
6.1. Dit van dé

Van dé sir dung hop 1y va tiét kiém dién ning trong cac xi nghiép cong nghiép
c6 y nghia rét to 1én d6i v6i nén kinh té vi cac xi nghiép nay tiéu thu khoang
70% tong sd dién ning san xut ra. Hé s cong sut cose 1a mot trong céac chi
tiéu dé danh gia xi nghiép dung dién c6 hop 1y va tiét kiém hay khong. Nang
cao hé sd cong suat cose 1a mot chu trwong 1au dai gan lién véi muc dich phat
huy hiéu qua cao nhat qua trinh san xuét, phan phdi va st dung dién ning.

Hé sb cung suét cosg clia cac xi nghiép nude ta hién nay noi chung dang con
thﬁp, khoang 0,6+0,7, can nang cao dan 1én t&i trén 0,95.

Heé s cose duoc nang 1én cao s& dua dén cac hiéu qua sau:

+ Giam dugc ton that cong suat va ton that dién ning

trong mang dién.

+ Giam duoc ton that dién ap trong mang dién.

+ Tang kha nang truyén tai cia duong day va may bién
ap.

+ Tang kha nang phat cua may phat dién.

Pé nang cao hé sd cong suit cose co 2 cach:

+ Nang cao hé sb cOng suit cose tu nhién: 1a bién phap khong phai dat
thém cac thiét bi bu.

+ Nang cao hé sd cOng suit cose bang phuong phap bu: dit thém cac
thiét bi bu dé cung cap cong suat phan khang cho cac ho tiéu thy.

Trong chuong niay xét dén nang cao hé s6 cong suit cose nha mdy bang
phuong phap bu cong suat phan khang.

6.1 Lua chon thiét bi bu va vi tri dit bu
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Vi tri dit thiét bi bu:

V& nguyén tic dé c6 loi nhat vé mat giam ton that dién ning cho dbi tuong
dung dién 1a dat phan tan cac bo tu bu cho ting dong co di¢n, tuy nhién néu
dit phan tan s& khong c6 loi vé& von dau tu, lip dit va quan 1y van hanh. Vi
vay vi¢c dat cac thiét bi bu tap trung hay phéan tan la tuy thudc vao cAu tric hé
théng cung cép dién cua doi tuong, theo kinh nghiém ta dat cac thiét bi bu &
phia ha ap cua tram bién ap phan xudng tai ti phan phdi, va & ddy ta coi gia
tién don vi (&/kVAr) thiét bi bu ha ap 16n khong dang ké so véi gia tién don
vi (d/kVA) ton that dién ning qua may bién ap.

e  Chon thiét bibu :

Nhu di phan tich ¢ trén va tir cac dic diém trén ta co thé lya chon thiét bi bu
1a cac tu dién tinh. N6 ¢6 wu diém 1a gid dau tu 1 don vi céng suit bu khong
phu thudc vao dung lugng tu bu nén thuén tién cho vi¢c chia nhé thanh nhom
va dat gﬁn cac phu tai. Mat khac tu dién tinh tiéu thu rat it cong suat tac dung
tir 0,003 + 0,005 kW va van hanh don gian, it su c6.

6.2 Xac dinh va phan bd dung lwong bu

6.3.1 Xac dinh dung lwgng bu

Dung luong bu can thiét cho nha may dugc xac dinh theo cong thirc sau:

Qou = Prnm (1201 - t292) .« (6.1)
Trong do:
+ Pinm: phu tai tinh toan ctia nha may, kW.
+ ©1: goc ing v6i hé sé cOng suét cose; trude khi bu.
+ ©,: goc tmg vai hé s6 cOng suit cosp, mudn dat duoc sau khi bu.
+ o : hé sd xét toi kha nang nang cao cose bang phuong phap

khong doi hoi dat thiét bi bu, o= 0,9 + 1.
Vi nha may dang thiét ké ta co:
Pinm = 8452,44 KW ; cosg, = 0,74 (tge, = 0,91).

Y&u cau nang cao hé sb cong suat 18n cose, = 0,95 (tgg, = 0,33).
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Viy tong cong suit phan khang can bu dé nang cose cua nha may tir 0,74 1én
0,95 la: Qpy = Pytnm (tgo1 - tg2@2) .= 8452,44 . (0,91 — 0,33) = 4902,42 kVAr
6.3.2 Phén b6 dung lweng bui cho cic TBA phin xuéng

Sau khi xac dinh ton that cong suat bu Qypg, vi bu phan tan nén can phai xac

dinh cong suét bu cho tung diém dit bod tu sao cho hiéu qua bu cao nhat.

Thudng mang dién xi nghiép c6 dang hinh tia, cong suat bu tai diém i nao d6

duoc xéac dinh theo cong thirc:

Qui = Qi — (Qz - Quu) % (6.2)
i
Trong do:
+ Qy: cong suat phan khang toan xi nghiép.
+ Quu: tong cong suat bu.
+ Qi : cong suat phan khang tai diém i.
+ Qi : cong suét bu can dit tai diém i.
+ R; : dién tré nhanh 1.
+ Ry : dién tré twong duong ca mang.

So dd dit tu dién bu nhu sau:
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té trimbidn, p té trimbidn, p
trung gian ®n trung gian ®n

TG35kV T

XPLE(3x50)

RE R R R R R R R Nl R NE R T R RE R
3DC |\ BDH10|\ | 3DC |\ 8DH10)\ | 3DC |\ 8DH10)\ | 3DC |\ |8DH10]\ | 3DC |\ |8DH10/\ | 3DC |\ 8DH10)\ | 3DC |\ |8DH10)\ | 3DC |\ @DH10)\ |
3GD1 60558 | [[]| I]]! 36D1604-58![]]! 1] 36D160558[]]! I[]! 36D1605-58![]]! il el I]]]| 36D1603-5B![]]! I]]! 36D16055B[]]! I]]! 36D160558 []]! il
) E el = Ed ) Ed L) 3GD1605-58 L, Ed il E 1) = Ed L
B1 B2 B3 B4 B5S B6 B7 B8
2x1000 ' ' 2X750 ' ' 2XT000 ' ' X100\ - axto00 (OTH b 2E30 - 2xo00 \oT b 21000 O I
| |

K A
R I L Y

|
Qn3 Qo3 Q

Qos Qs Qvs
Ph@h x- éng nhi@ luyCh Bé phEn nn khY Ph@n x- éng luyCn kim ®n Ph@n x- éng luyGh kim mpu Ph@ x- éng ri n dép Ph@ x- éng @c Ph@ x- éng gia c«ng c~ khY Ph@n x-éng c- 13T, p
Ph@n x- éng SCCK Khu nhyph3ng BQL vt Kho v& 1iQu Trtm b-m
X-éng thiQ kO

Hinh 6.1: So d6 nguyén Iy dat ty bu
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ra e el |omd |l |l | o]

RBl[H Ra2 [H Rss [H RM[H RBS[H Rse H] RB?[H Rss [H
T T T T T T T T
Qo1 Q1 Qo2 Q2 Qoz Qs Qos Qs Qs Qs Qs Qs Qur Q7 Qus Qs

Hinh 6.2: So do thay thé mang cao ap dé tinh toan phan b6 dung luong bu

o S6 liéu tinh todn cic dwdng cap cao dp 35 KV:

Theo bang 3.14 chuong 3 ta c6 dién tré cua duong cap 35 kV nhu sau:
Bang 6.1: Dién tr¢ cac duong cap 35 kV

Puong cap S616n I, m ro, @/km Rc, @
TPPTT - B, 2 125 0,494 0,031
TPPTT - B, 2 250 0,494 0,062
TPPTT — Bs 2 142 0,494 0,035
TPPTT — By 2 119 0,494 0,029
TPPTT — Bs 2 247 0,494 0,061
TPPTT — Bg 2 266 0,494 0,066
TPPTT — By 2 187 0,494 0,046
TPPTT — Bg 2 120 0,494 0,030
o S6 liéu tinh todn cic tram bién 4p phan xwéng:

Dién tré cia may bién 4p duogc tinh nhu sau:

2
Rg = APN'—IZJde 10° (o)
*~dmB
Bang 6.2: Dién tro caic MBA
Tén tram | Sgms, KVA S6 may n APy, KW Rg, o
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B 1000 2 10 6.125
B, 750 2 7.1 7.731
Bs 1000 2 10 6.125
B, 1000 2 10 6.125
Bs 1000 2 10 6.125
Bs 630 2 6.21 9.583
B 1000 2 10 6.125
Bs 1000 2 10 6.125
Vay ta c6 két qua tinh dién trd cic nhanh:
Bang 6.3: Dién tré cadc nhanh
Tén nhanh Rg, o Rec, o R=Rg+R¢, o
TPPTT — B, 6,125 0,031 6,156
TPPTT — B, 7,731 0,062 7,793
TPPTT — Bs 6,125 0,035 6,160
TPPTT — By 6,125 0,029 6,154
TPPTT —Bs 6,125 0,061 6,186
TPPTT — Bg 9,583 0,066 9,649
TPPTT — By 6,125 0,046 6,171
TPPTT — Bg 6,125 0,030 6,155

Dién tré twong duong toan mang cao ap:

Cong suit phan khang tai thanh cai cac TBA phan xudng:

Q1 = Qpxnhietluyen = 1050 KVAr
Q2 = Qgp nén kni = 765 KVAr
Q3 = pr luyén kim den = 1125 KVAr

Q4 = pr luyén kim mau + pr SCCK — 110116 + 359117 = 1460777 kVAr
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Qs = pr rendap T QBQL =1396,5 + 128,4 = 1524,9 kVAr

Qs = Qpx diac T Qrnove =675+ 31,5 =706,5 KVAr

Q7 = prgia cong co khi = 110116 KVAr

Q8 = pr co lap rép + Qtramborm = 127618 +180 = 1456:8 KVAr

Vay dung lugng bu tai thanh cai cac TBAPX theo cong thire (6.2) nhu sau:

Q1 = 1050 — (8961,24 — 4902,42)

Qo2 = 765 — (8961,24 — 4902,42)

Qus = 1125 — (8961,24 — 4902,42)

Qus = 1460,77 — (8961,24 — 4902,42)

Qus = 1524,9 — (8961,24 — 4902,42)

Qos = 706,5 — (8961,24 — 4902,42)

bs = 1456,8 — (8961,24 — 4902,42)

Két qua phan b6 dung luong bl cho timg nhanh:

Bang 6.4: S6 luong tu bu cho timg nhanh

083 _
7,793

0,83
6,156

083 _
6,16

083 _
6,154

0,83 _
6,186

0,83
9,649

Qur = 1101,6 — (8961,24 — 4902,42) ;T8731 - 557,97 KVAr

0,83
6,155

= 503,01 kVAr

= 332,91 kVAr

578,39 kVAr

= 913,35 kVAr

980,58 kVAr

= 357,53 kVAr

= 909,70 kVAr

Tén Qbiy Loai tu S6 Q, S6 Qb
tram kVAr pha | kVAr | lwgng kVAr
Bl DLE — 3 40 14 560

503,01
4D40K5T
B2 DLE — 3 35 10 350
332,91
4D35K5T
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B3 DLE - 3 35 18 630
578,39
4D35K5T
B4 DLE - 3 35 30 1050
913,35
4D35K5T
B5 DLE — 3 35 30 1050
980,58
4D35K5T
Be DLE — 3 40 10 400
357,53
4D40K5T
B~ DLE - 3 40 14 560
555,97
4D40K5T
Bs DLE - 3 35 26 910
909,70
4D35K5T
444 444
NN TN R N RN N
At 4|4
N N
A\ A\ L« »A L« »A \ / \ 4
TA,ptem,t |Triphenphei| THbI | TA, ptem,t | TAbI Triph@phei | T, pt«m,t
tamg cho ¢, cPX cose | phG@''n coS ¢ choc,cPX tamg

Hinh 6.3: So do lap rap tu bu cose cho tram bién ap 2 may
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CHUONG 7.

THIET KE TRAM BIEN AP PHAN XUONG
7.1 . Giéi thiéu chung
Nha may san XuAt may kéo nam trén mot dién tich rong, cach xa khu dan cu
dé dam bao diéu kién moi truong. Trong qua trinh san xuat, nha may thai ra
nhiéu khoi bui anh hudng toi méi trudng ciing nhu thiét bi. Pé dam bao an
toan trong van hanh va my quan cua nha may, cac TBA déu 1a loai tram kin,
x4y lién ké voi phan xudng ma nd cung cip dién.
Trong chuong nay ta thiét ké TBA cho bo phan nén khi (TBA B,), tram c6 2
MBA cong suat 2 x 750 kVA — 35/0,4 kV.
7.2 So dd nguyén Iy tram
Tram bién ap phan xuong B, cung cap dién cho bd phan nén khi. Phia cao &p
nhan dién tir TPPTT bang hai dudng cap 35 kV qua dao cach ly va cau chi
cao 4p vao 2 may bién ap 750 KVA — 35/0,4 kV. Phia ha 4p dung 7 ta tu tao
gom:
« T dat aptomat phan doan.
«2 ti dat aptomat tong, 2 ta dit aptomat nhanh.
* 2 ti dat tu bu.
Pé kiém tra thuong xuyén trén mdi thanh cai ctia 1 may bién ap c6 dit 3 dong
ho Ampe ké kém theo bién dong dién, 1 déng hd do Volt, 1 khoa chuyén
mach do dién ap pha - day, 2 cong to hitu cong va vo cong 3 pha.
7.3 Luwa chon cic phan tir ciia so' d0 cap dién
7.3.1 Lua chon thiét bi dién cao ap
Theo tinh todn & chuong 3 ta lya chon dugc cac thiét bi cao ap sau:
1. May bién ap

Bang 7.1: Thong s6 MBA
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Tén Sam APy, APy, .
UclUH UN, % |0, % | SO méy
TBA kVA kW kW
B, 750 35/0,4 1,35 7,1 9,5 14 2

2. Cap cao ap
Céap tir TPPTT vé TBA B, dung cap 35 kV, cach dién XLPE, dai thép, vo
PVC do hing FURUKAWA san xuat co tiét dién 50 mm®. Ky hiéu: 2 XLPE

(3 x 50) mm-.

3. Dao cach ly va cu chi cao 4p

Bang 7.2: Thong s6 dao cach ly

Loai DCL Udm1 kV Idm1 A chm; kA Inh.dm; A
3DC 36 630 50 20
Bang 7.3: Thong sb cau chi cao ap
LOf.li CC Udm1 kV Idml A chml kA Icmin, A
3GD1 604-5B 36 20 315 120

4, Lwa chon thanh gop cao ap

Thanh gop lua chon theo diéu kién phat ndng va kiém tra diéu kién 6n dinh

dong va on dinh nhiét.

+ Dong dién phat nong lau dai cho phép: ki.Kp.lgp > Lep,.

(7.1)

- k; = 1 véi thanh dat dang, k; = 0,95 véi thanh dat ngang.
- K,: hé sb hiéu chinh theo nhiét do (k, = 1).

+ Kha ning 6n dinh dong: o, 20,

(7.2)

- Gep: Ung sudt cho phép cla vat liéu lam thanh gop (cepcy = 1400

KG/cm?; Gepar = 700 KG/em?).

M
; O =1y (kG/cm?)

MoOmen uodn tinh toan:
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F
- M=—"- : 7.4
10 (kG/m) (7.4)

Luc tinh toan do dong ngin mach tac dong:

| .
- F. =1, 76.10’2.5.Iik (kG) (7.5)
0 I: khoang cach gitra cac su cua 1 pha, cm.
o a: khoang cach gitra cac pha, cm.
+ Kha ning 6n dinh nhiét: F> oc.loo.\/g (7.7)

Dong dién lam viéc 10n nhat qua thanh gop:
_14S,5, 14750

® BU, 335

Vay ta chon thanh dan béng déng tiét dién tron @8 co I, = 159 A,

=17,32 A

o Kiém tra 6n dinh nhiét
Theo tinh toan ngén mach & chuong 3 ta xac dinh duoc ngrfm mach tai thanh
cai cao 4p TBA B, (diém N,) 1a I, = 2,21 KA, i = 5,62 KA.
Gia thiét tyq = t.g = 0,5s. Kiém tra 6n dinh nhiét theo diéu kién (7.7) ta co:
F=nR®=n4’ =50,27 mm’ > al, [t,, =6.2,21.,/0,5 =9,38 mm’
Két luan: Thanh cai d4 chon hop 1.
o Kiém tra 6n dinh dong
Dy dinh dit 3 thanh gop 3 pha cach nhau 50 cm, mdi thanh dugc dit trén 2 si
khung tu cach nhau 80 cm. Theo cong thie (7.5) va (7.4) ta co:

5 80

F, :1,76.10‘2.l.i§k =1,76.10"%—.5,62* = 0,89 kG
a 50
M= F..| _0,89x80 _ 712 kGem
10 1
Mo men chéng udn ciia thanh dan tron bang:
3 3
w=""_"8 5527 mm?
32 32
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Kiém tra diéu kién (7.2) ta co:

M 712

W = m = 141, 64 kGlcm2

o, =1400 >, =

Két luan: Thanh gbp thoa man diéu kién 6n dinh dong.
5. Lua chon sir cao ap

biéu kién chon:

° bién &p dinh muirc cua st: Ugpns > Ugmm
° Luc cho phép tac dong 1én dau st: F eop = Fut
Trong do:

—  Fe : luc cho phép tic dong 1én dau st: Fe, = 0,6. Fy
- Fon: luc pha hoai dinh mure cua str.

- Fu: luc tac dong 1én thanh dan khi ngin mach ba pha.
Tra bang chon st ¢ cac thong sd ki thuat nhu sau:

Bang 7.4: Thong so st

Loai s Udm, KV Luwc pha hoai, Chiéu cao, mm
kG
0¢-35-375Y3 35 375 372

Kiém tra su:

Fon = o =989 =9 481G
06 0,6

Vay st da chon théa man.

7.3.2 Luwa chon thiét bi dién ha ap

1. Lua chon aptomat

Tram c6 5 aptdmat bao gdm: 2 aptdmat téng, 1 4ptdmat phan doan, 2 aptomat
nhanh. Theo két qua lwa chon & chuong 3 ta c6 thong sb aptomat:

Bang 7.5: Thong s6 aptomat

Loai

Udm; kV

Idm; A

I ciitNs kA

C1600H

690

1600

50
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C1001H 690 1000 40

2. Luwa chon thanh gop

Theo chuong 3, thanh gop cta tram B, lya chon dugc 1a thanh gop bﬁng déng
hinh chit nhat ¢ tiét dién 80 x 80, mdi pha ghép 1 thanh, I, = 1690 A.

3. Lua chon cap tong tir B, dén aptomat tong

Cép tir TBA B, dén 4ptomat tong dugc chon theo diéu kién phat nong lau dai
cho phép. Dong dién tinh toan dé chon cap tong 1a dong qua tai ciia may bién
ap khi su ¢6 1 may:

L 148y 14750 oo s

YBU, 304
Diéu kién chon cap 1a: KiK.l > Ty = 1515,54 A,
Tra bang 4.23 [2,248] ta chon cap dong 1 16i do LENS ché tao c6 tiét dién
500 mm?, lo, = 946 A,

Ta bd tri mdi pha 2 soi cap 1 151, do d6 k, = 0,85; khong can hiéu chinh nhiét
d6 nén k; = 1.

— 2.0,85.946 = 1608,2 A > |; = 1515,54 A

Vay céap da chon hop ly.
Do cap c6 chiéu dai ngan nén khong can kiém tra diéu kién ton that dién ap.
4. Tinh toan ngin mach kiém tra cac thiét bi ha ép
B4 C.pterg ATI AT2
HT Zg Ze Ztgl Z

Hinh 7.1: So db tinh toan ngan mach
Tong trd MBA quy vé phia ha ap:
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AP,.U? U %.U2
— N2 deA.lOG-i-J N dnBA.104

dmBA dmBA
7104 o 5504

= 10°+] 10*=2,02+ 11,73 mQ
750 750

ZB

Tong trd cua cap tong:

1 1 1 1
Zc=tol + ;%! = £.0,0366.10 +]2.0,1.10 = 0,183 +0,5 mQ

Téng tré cua aptomat tong C1600H:
Zp = (R1+ Ry) +].Xar= (0,03 +0,06) +j. 0,02 =0,09 +j 0,02 mQ
Tong trd thanh gop TBA By:
Thanh gép ha ap TBA phan xudng (TG1) c6 kich thude 80 x 8 mm?, dai L =
0,7 m, khoang cach trung binh hinh hoc gitra cac pha D = 150 mm. Tra bang
7.1 [TL] ta co:
ro = 0,031 mQ/m — Rygy =1p. L =0,031x 0,7 =0,022 mQ
Xo=0,126 mQ/m — Xy51 =Xo. L =0,126 x 0,7 = 0,088 mQ
Tong tro aptdmat nhanh C1001N:
Zpo= (R1+ Ry) +].Xar= (0,05 +0,15) +j. 0,04 = 0,20 +j 0,04 mQ
o Tinh ngan mach tai thanh gép ha ap TBA B, (N,):
Rs1 = Rg + Rc + Ra; = 2,02 + 0,183 + 0,09 = 2,293 mQ
Xs1 =Xg+ Xc+ Xa1 =11,73+ 0,5+ 0,02 = 12,25 mQ
|- Up _ 400
V3.Zy,  \f34/2,2932 +12,25°

i, =18+/2.1,, =1,84/2.18,53=47,17kA

=18,53kA

o Tinh ngin mach tai diém N,:

Ry, = Ry + Ryg1 + Raz = 2,293 + 0,022 + 0,2 = 2,515 mQ

Xs2 = Xs1 + Xye1 + Xaz = 12,25+ 0,088 + 0,04 = 12,378 mQ
Uy, 400

| = - —~18,28kA
Y BZy, 3.[25152+12,378°
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i, =1,8+/2.1,, =1,84/2.18,28 = 46,54 kA

o Kiém tra cap tong:

Kiém tra 6n dinh nhiét theo diéu kién (7.7):
F=500 MM’ > a.l [ty =6.18,534/0,5 = 78,62 mm’
Vay cép da chon hop ly.

o Kiém tra aptomat tong:
Kiém tra 4ptdmat theo diéu kién: Igma > In.

Ta cO: lgma = 50 KA > Iy = 18,53 KA. Vay aptomat chon hop 1y.

o Kiém tra aptomat nhanh:
Tuong tu nhu 4ptomat téng ta cO: Iegma = 40 KA > 1» = 18,28 KA.
Vay aptomat chon hop 1y.

o Kiém tra thanh gép ha ap:
Dy dinh dit 3 thanh gop 3 pha cach nhau 15 cm, mdi thanh duoc dit trén 2 sir
khung tu cach nhau 70 cm. Ta co:

0

F=176.107 47,177 =182, 75 kG

182,75.70

M =1279,23 kG.cm

M6 men chéng udn ctia thanh M80 x 8 dat ngang:

2 -3
w 808107 '%10 =8,53 cm®

Kiém tra diéu kién (7.2) ta co:

o, =1400 > 6, = M _1279,23

=149,91 KG/cm?
W 853 Gle

— Thanh gop théa man diéu kién 6n dinh dong.

Kiém tra diéu kién 6n dinh nhiét (7.7):

F=80X60 =480 MM’ > ol [t,, =6.18,53.4/0,5 = 78,62 mm’
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Vay thanh gop da théa man diéu kién 6n dinh nhiét.

5. Lua chon st d&

St d& ha ap dugc chon giéng nhu sir cao ap. Ta c6 thong s st ha ap:

Bang 7.6: Thong s st & ha ap

Loai s Udm, KV Luwc pha hoai, Chiéu cao, mm
kG
O¢-1-7500YT3 1 750 72
Kiém tra su:
Fon > 5 18275 = 304,58 kG
06 0,6

Vay str da chon théa man.

7.3.3 . Lua chon cac thiét bi do dém

Céac dong ho do dém duogc chon theo cap chinh Xac:
Bing 7.7: Thiét bi do dém

] . Cong suit tiéu thu
A Ki Cap chinh
Tén Loai ] Cudn
hi¢u Xac Cudn ap .
dong
Ampemet A 3-379 1,5 0,5
Volmet \Y/ 3-379 1,5 2
Cong to tac dung Wh N- 2 1,5 2,5
672M
Cong to phan Varh N- 2 3 2,5
khang 673M
7.3.4 . Chon may bién dong
Chon may bién dong theo céc diéu kién:
Dién ap dinh murc : Ugppr > 0,4 KV
D¢ ap dinh muc: 1 o L4790 06054
ong so cap dinh muec: > 2= ——=—= ,
850 cap Al W= 127 1,24/3.0,4
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Chon may bién dong dién BD34 do Cong ty thiét bi do dién ché tao:
Bang 7.8: Thong s6 may bién dong

Udm, lam, | SO vong so' | Dung lrong | Cap chinh
LOi.li Idm, A e s
V A cap VA Xac
BD34 | 600 2000 5 0,5 20 0,5

7.4  Két cAu tram bién ap

TBA B, l1a TBA kiéu xay kin nhdm phu hop vé6i dic thu nhiéu khoi bui va hoa
chat cua cac xi nghiép cong nghiép. Tram duoc xay véi kich thude 10 X 3,6 X
4 m bao gdm 4 gian riéng biét:

+ 2 gian dat may bién ap, mdi gian c6 kich thudc 2,7 x 3,6 x 4 m trong d6
dat 1 MBA 750 kKVA —35/0,4 kV (kich thuéc 1,8 x 1,0 x 2,1 m).

+ 1 gian dat tu cao ap kich thudce 2,2 x 3,6 x 4 m trong d6 dat 2 ti cao ap
nhan dién tir TPPTT qua duong cap ngam dé ndi vao thanh cai cao ap, sau d6
dua dién vao phia cao 4p ciia mdi MBA.

+ 1 gian dat ti ha &p kich thudce 2,2 x 3,6 x 4 m trong d6 dat 2 ti 4ptomat
tong, 2 t0 4ptdmat nhanh, 2 ti bu cose, 1 ti aptdomat phan doan.

Ngoai ra, voi tram xay can c6 hd chtra dau su cb dudi bé may bién ap, co ctra
thong gi6 cho phong may, ctra ra vao phai c6 khoa chic chan, kin dé phong

chim, chudt, ran.
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XLPE(3x50)
{>7
XLPE(3x50)

TBA B2

3GD1 604-5B
3GD1 604-5B

750kVA - 35/0,4kV
750kVA - 35/0,4kV

CM1600H

b
C1001H

TBA BO PHAN NEN KHI
Hinh 7.2: So d6 nguyén 1y tram B,
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MAT B» NG A-A
GHI CHU: 6. Thanhc,ica ,p
1. M,y biCh  p 7.R-nhc,p
2. TA @ vo 8. Th«ng gia
3. Thcao ,p 9. Hé dQu su ce
4. TAaht | p 10. L-ii ch3a an topn

5 Thanhciht p

Tinh toan noi dat

cac coc 0 do sau 0,8 m.

11. TRt bi

Hinh 7.3: Két cau tram bién ap B,

Hé théng nbi dat TBA c6 2 chiic ning: ndi dat 1am viéc, ndi dat an toan. Hé
théng ndi dat bao gém cac thanh thép goc L 60x60x 6 dai 2,5 m duge ndi voi
nhau béng thanh thép det 40 x4 mm tao thanh mach vong ndi dat bao quanh

TBA. Céc coc dugc dong sau dudi mat dat 0,7 m, thép det duoc han chat voi

Trinh tu tinh toan hé théng ndi dat nhu sau:
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Xic dinh dién tré ndi dit ciia mét thanh thép géc (1 coc)
Ric = 0,00298.p, Q/cm (7.6)

p: dién trd suat cua dat, Q/cm. Khi p 1 s liéu do trong mua mua, phai nhan

véi hé s6 mua dé tim tri s 16n nhéat.

Pmax = Kmax - p 2/cm (7.7)
Theo s6 liéu dia chét ta co thé léy dién tro suét cua dat tai khu vuc xay dung
tram bién ap phan xuong B, 12 p = 0,4 .10". Theo cong thirc (7.6) va (7.7) ta
Co:
Pmax = Kmax - p = 1,5.0,4.10* = 0,6.10* Q/cm
Ric = 0,00298. pmax = 0,00298. 0,6.10* = 17,34 Q

Xic dinh so bd sb coc

Rlc
R, (7.8)

Roye

n=

Trong do:
Ne: hé sb str dung coc, tra bang ta c6 .= 0,73
Ryc: dién tro noi dat yeu cau, Ry =4Q

n= 188 -512
0,73.4

Ta lay tron so coc 13 6.
Xéc dinh dién tré thanh ndi ndm ngang.

_ 0,366
-,

ar

R
t bt

Po-lg (7-9)

Trong do:

po: dién tré suat cta dat ¢ do sau chon thanh.

po = pe.3=0,4.10".3=1,2.10" Q/cm

I: chu vi mach vong, | = 2.(10 + 3,6).10* = 2720 cm.
b: chiéu rong thanh ndi, b=4 cm;

t: chiéu sau chén thanh ndi t = 0,8 m = 80 cm.

Thay vao (7.9) ta dugc:

140



4 2
R, = 0,366.1,2.10 1 2.2720° _ 750
2720 4.80

Dién tré cua thanh ndi dat thuc té con can phai xét dén hé sb str dung thanh
N:, tra bang tim dugc Mn; = 0,48.

. R, _E_
Ry= =g g™ 15629

Ta tinh duoc dién trd noi dat can thiét cua toan bo so coc la:

4R; _ 41562
R.= —TL=22922=-537Q
© R.-4 1562-4

SO coc can phai dong la:

R, _ 17,88

= =5,31
n..R, ~ 0,62.5,43

Vay hé thong ndi dit cho tram dwoc thiét ké nhu sau:

Dung 6 thanh thép géc L 60x60x 6 dai 2,5m chon thanh mach vong 27,2 m,

ndi v6i nhau bé“mg thép det 40x 4 mm dat cach mat dat 0,8m.
Dién trd ndi dat thue té ctia hé thong 1a Ry < 4 Q.

Céch noi cac thiét bi cua tram bién ap vao hé thong ti€p dia nhu sau:

+ Tir hé théng tiép dia lam sin 2 dau ndi
(con bai).
+ Trung tinh 0,4 kV ndi véi mot con bai

bang day dong mém M — 95,
+ Toan bd cac phan bang sit ¢ tram gom

cong tram, vé may bién ap, vo ti phan phdi, ndi véi 1 con bai bang thép @10.
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1.Coc 2. Thanh ndi dat
Hinh 7.4: So ¢6 mit bang va mit cit hé thong ndi dat
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KET LUAN

Trong thoi gian vira qua em dugce giao thuc hién do an tét nghiép
“Thiét ké cung cdp dign cho nhd mdy sdn xudt mdy kéo ” voi sy hudng dan
tan tinh ctia Th.S Nguyén Poan Phong em di nim bt duoc mot s6 van dé
nhu sau:

e Tim hiéu vé thiét ké cung cap dién cho nha mdy san xuat may kéo.

e Nim bat dugc cac phuy tai trong nha may dé qua dé thiét ké hé théng
cung cap dién cho nha may.

e Tinh toan lya chon cac thiét bi dién cao ap, ha ap, chiéu sang cho nha
may.

e Tinh toan thiét ké ndi dat va chong sét cho nha may

Do thoi gian ¢6 han nén trong dd 4n ctia em con nhiéu sai x6t, em rat
mong duoc su dong gop v kién cta cac thay co va cac ban.

Em xin chan thanh cam on!
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