[PE CUGNG CHUONG TRINH PAI HOC]

Chuong I
Giéi thiéu chung vé nha may.
1.1Giéi thiéu chung vé nha may.

Nha may Co khi cong nghiép dia phwong (nha may s6 8) 12 mot nha may c6 qui
moé 16n gdm 10 phan xudng véi tong cong suat twong doi 16n trén 30000 KW.

Miit bang phan xwéng dwgc phian bd nhw sau:

Ti 1§ 1:2000

Suy ra: dién tich thuc = dién tich trén ban v& x 20007
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Danh sach cac phan xwéng trong nha may

S6 trén mit Tén phan xudng Cong suat dat
bang (KW)
1 Phan xuong co khi chinh 1200
2 Phén xudng lap rap 800
3 Phan xudng sira chita co khi Theo tinh todn
4 Phan xudng rén 600
5 Phan xudng duc 400
6 B6 phan nén ép 450
7 Phéan xuodng két cau kim loai 230
8 Vin phong va phong thiét ké 80
9 Tram bom 130
10 Chiéu sang phan xuong Xéc dinh theo dién tich

Nha mdy c6 tim quan trong trong nén kinh té quc dan giup chung ta phat trién
nhanh hon, phuc vu viéc cong nghiép hoa hién dai hoa dat nuoc. Vi vy nha may
dugc xép vao ho tiéu thy loai mét (khdng cho phep mat dién, cap dién c6 du phong).
Céc phan xudng san xuat theo day truyén va duoc cap dién theo tiéu chuan loai mot.

Con mot s6 phan xuong nhu phan xuong sua chira co khi, b phan phong ban kho
tang dugc cap dién loai 3(cho phép mat dién). Day la cac phan xuong khdng anh
huong 16n dén tien trinh hoat dong ctia nha may.

N’guén dién cip cho nha may duoc lay tir ludi dién cach nha may 15 Km, dudng
day cap dién cho nha may dung loai day AC, dung lugng ngan mach vé phia ha ap
cua tram bién ap la 250 MV A, nha may lam vi¢c 3 ca.
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1.2Cac néi dung tinh toan thiét ké

N =

b wnE

chid yéu.

Xac dinh phu tai tinh todn ctia cac phan xudng va toan nha may.
Thiét ké mang dién ha ap cho phan xudng sira chita co khi.
Thiét ké mang dién cao ap cho toan nha may:
3.1 Chon sé luong, dung luong va vi tri dat bién ap phan xudng
3.2 Chon s6 luong, dung luong va vi tri dat bién ap trung gian (
tram bién 4p xi nghi€p ) hay tram phan phéi trung gian.
3.3 Thiét ké hé théng cap dién cho nha may.
Tinh toan bu cong suat phan khang cho hé théng cung cap dién cia
nha may.
Thiét ké chiéu sang cho phan xudng sira chita co khi.

1.3Cac tai liéu tham khéao.

Hg thong cung cép dién - TS_Tran Quang Khanh
Thiét ké cép dién - Ngd Hong Quang.
Mach dién - Bui Ngoc Thu.

Cung cap dién cho céc xi nghiép cong nghiép
V& ghi trén [6p bai giang cua thay
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Chuong II

Xac dinh phu tai tinh toan cua cac phan
xudng va toan nha may

2.1. PAT VAN DE.

Phuy tai 13 s6 liéu ban dau, dé giai quyét nhing van dé tong hop vé kinh té,
k¥ thuat phtrc tap xuat hién khi thiét ké cung cap dién cho cac xi nghiép cong
nghi¢p hién dai. xac dinh phu tai la giai doan dau tién cla cong tac thiét ké hé
thdng cung cap dién nham muyc dich lwa chon kiém tra cic phan tir mang dién va
bién ap theo phuong phap phat nong va cac chi tiéu kinh té.

Tinh toan d6 1éch va dao dong dién ap lua chon thiét bi bu, thiét bi bao

Viéc Iyra chon hop 1y so d6 va cac phan tir ctia hé thong cung cap dién
dung cac chi tiéu kinh té k¥ thut ctia nd ( Vén dau tu, phi ton van hanh hang nim,
chi phi qui d6i, chi phi kim loai mau, t6n that dién ning) déu phu thudc vao danh
gia dung din ky vong tinh toan ( Gid tri trung binh) ctia phu tai dién.

Vi vay thiét hé thong cung cip dién dé xac dinh phu tai dién nguoi ta ding
phuong phap don gian hoa hodc phuong phap xac dinh chinh xac la tuy thudc vao
giai doan thiét ké va V1 tri diém nut tinh toan khi thiét ké cung cap dién cho cac xi
nghiép cong nghiép gdm 2 giai doan sau:

+ Giai doan 1am nhiém vu thiét ké.

+ Giai doan v& ban v€ cho thi cong.

Trong giai doan lam thiét ke tinh so b gan dung phu tai dién dya trén co sO
tong cong sut da biét cua cac ngudn dién tiéu thu. O giai doan thiét ke thi cong, ta
xac dinh chinh x4c phu tai dién dua vao cac s6 liéu cu thé va cac nguon ti€u thu
cua cac phan xudng.
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Xac dinh phu tai tinh toan duogc tién hanh tir bac thép dén bac cao cua hé
thong cung cap dién theo ciac diém nut tinh toan trong cic ludi dién dudi va trén
1000 V.

Muc dich tinh toan phy tai dién tai cac diém néit nham chon tiét dién day
dan cua ludi dién cung cap, phan phdi dién ap, chon s luong va cong suit cla
may bién ap va tram giam 4p chinh, chon tiét dién thanh din cua thiét bi phan
phéi, chon thiét bi chuyén mach va bao v¢ voi dién ap trén va dudi 1000 V. Chinh
vi vay nguoi ta da dua ra mot dai luong goi la phu tai tinh todn né dugce dinh nghia
nhu sau:

Phuy tai chi dung dé thiét ké tinh toan n6 tuong duong voi phu tai thuc vé
hiéu qua phat nhiét hay tbc dd hao mon cach dién trong qua trinh lam viéc.

2.2 CAC PHUONG PHAP XAC DINH PHU TAI
TINH TOAN.

1.  Xac dinh phu tai tinh toan theo hé s6 hinh dang ciia do thi phu tai va
cong suat trung binh.

Pi=Kng*Pt
Vi 1 Kpglahe s6 hinh dang ctia d6 thi phu tai, tra trong sb tay k§y thuat.
Pw 1a cong suét trung binh cua thiét bi hodc ciua nhom thiét bi, [KW]

2. Phuong phap xac dinh phu tii tinh toan theo cong suit trung binh va
hé so cwe dai.

Ptt—Kmax Ptb—Kmax st Kdt
Vi Py 1a cong suét trung binh cua thiét bi hay nhom thiét bi.
Kmax 12 hé s6 cuc dai, tra trong sb tay k¥ thuat.
Kmax F(nhq’ sd)
Ksq 1a hé 50 str dung, tra trong so tay k¥ thuat.
Nhq 12 hé sd str dung hiéu qua.

3. Phuwong phap xac dinh phu tai tinh toan theo xuét trang bi dién trén
mot don vi dién tich.

Ptt:PO*F
Vi : P, 1a xudt trang bi dién trén mdt don vi dién tich, [w/mz]
F 1a dién tich s6 thiét bi [m®].
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4.  phwong phap xéc dinh phu tii tinh toan theo cong suit trung binh va
d¢ 1éch caia do thi phu tai khéi gia tri trung binh.
Py=Pyp+B*¥*d
Vi : Py 1a cong sudt trung binh cua thiét bi hay ctia nhom thiét bi.
8 do 1éch khoi d6 thi phu tai.

5. Phwong phap xac dinh phu tii tinh toin theo cong suit d:it va hé sb
nhu cau.

Pi=Knc*Py
Véi : Ky 12 hé s6 nhu céu tra trong s tay k¥ thuat.
P4 1a cong suét dat cua thiét bi hodc nhom thiét bi, trong tinh toan co
thé coi gan ding Py =Py [KW]

6. Phwong phap x4c dinh phu tai tinh toan theo suit tiéu hao dién
nang cho mot don vi sin pham.

Pi=Ac*M/T max
Véi: Aqla suat chi phi dién nang cho mot don vi san pham [kw/dvsp]
M la s6 san pham san xuét trong mot nam.
Tmax 12 thoi gian sir dung cong suét 16n nhat [h]

7. Phuong phap tinh trwe tiép.

Trong cac phuong phép trén ba phuong phap 3,5,6 dua trén kinh nghiém
thiét ké dé xac dinh phu tai tinh toan nén chi cho cac két qiia gan diing tuy nhién
chung kha don gian va tién lgi. Cac phuong phap con lai dugc st dung trén co
so ly thuyet xéac xuat théng ké co xét dén yéu t6 nén cho ket qua chinh xac hon
nhung khdi lugng tinh toan 16n va phtc tap. tuy theo nhu cau tinh toan va nhiing
thong tin c6 duoc vé phu tai, nguoi thiét ké c6 thé lya chon nhitng phuong phap
thich hop.

Trong bai tap nay v4i phan xudng xira chita co khi di biét vi tri, cong
suét dat va ché do 1am viée cta tung thiét bi trong phan xuong nén khi tinh toan
phu tai dong lyc ctia phan xudng c6 thé co thé xac dinh phu tai tinh toan theo
cong suét trung binh va h¢ s6 cuc dai, cac phan xudng con lai do chi biét dién
tich va cong suat dat ctia né nén dé xac dinh phu tai tinh toan cau cac xudng nay
ta str dung phuong phap tinh cong suit dit va hé sd nhu cau. Phu tai chiéu sang
ctia cac phan xudng dugc xac dinh theo phuong phap suit chiéu sang trén mot
don vi san xuét.
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2.3.Xac dinh phu tai tinh toan cho
phan xudng sta chita co khi .

2.3.1.Xac dinh phu tai tinh toan cho cac
nhoém.

Danh sich may cho phian xwéng sira chira co khi(ban vé s6 3).

S6 thu tu(ki Tén May S6 lugng Loai Cong suat
hiéu trén
mit bang)
B0 phin may cong cu
1 May cua kiéu dai 1 8531 1.0
2 Ban - -
3 Khoan ban 1 MC-12A 0.65
4 May ép tay 1 - -
5 May mai tho 1 3M364 2.8
6 May khoan ding 1 2A125 2.8
7 May bao ngang 1 736 4.5
8 May xoc 1 7A420 2.8
9 Mady mai tron van nang 1 3A130 2.8
10 May phay rang 1 5b32 4.5
11 May phay van ning 1 BM82 7.0
12 May tién ren 1 1A62 8.1
13 May tién ren 1 IM620 10.0
14 May tién ren 1 163 14.0
15 May tién ren 1 1616 4.5
16 May tién ren 1 1D63A 10.0
17 May tién ren 1 163A 20.0
Bo phan lip rap
18 May khoan ding 1 2118 0.85
19 Cau tryuc 1 KH-20 24.2
20 Ban lap rap 1 - -
21 Ban 1 - -
22 May khoan ban 1 HC-121 0.85
23 May dé can bang tinh 1 - -
24 Ban 1 - -
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25 May ép tay 1 I APO -
26 Bé dau c0 ting nhiét 1 - 2.5
27 May cao 1 1
28 Bé ngdm nudc nong 1 - -
29 Bé ngam Natri-hidroxit 1 - -
30 May mai thd 1 3M634 2.8
B0 phan han hoi
31 May ren cit lién hop 1 HB31 1.7
32 Ban dé han 1 - -
33 May mai pha 1 3M634 2.8
34 Quat 10 rén 1 1.5
35 Lo tron 1 - -
36 May ép tay 1 I APO -
37 Ban 1 - -
38 May khoan dung 1 2118 0.85
39 Ban nan 1 - -
40 Ban danh dau 1 - -
B0 phan stra_chira dién
41 Bé ngam dung dich kiém 1 - 3.0
42 Bé ngam nudc nong 1 - 3.0
43 Ban 1 - -
44 May cat vat liéu cach dién 1 - -
45 May ép tay 1 I APO-274 -
46 May cuon day 1 - 1.2
47 May cudn day 1 - 1.0
48 Bé ngam tam co ting nhiét 1 - 3.0
49 Tu sdy 1 - 3.0
50 May khoan ban 1 HC-12A 0.65
51 May can bang tinh 1 - -
52 May mai thd 1 - 2.5
53 Ban thir thiét bi dién 1 7.0
Bj phén dic dong
54 Dao cit ¢6 tay don 1 BMC-101 -
55 Bé khir dau m& 1 - 3.0
56 Lo dién dé luyén khuon 1 - 5.0
57 Lo dién dé ndu chay babit 1 - 10.0
58 Lo dién ma thiéc 1 - 3.5
59 Da lat dé do babit 1 - -
60 Quat 16 duc dong 1 - 1.5
61 Ban 1 - -
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62 May khoan ban 1 HC-12A 0.65

63 Ban nan 1 - -

64 M4y udn cac tim mong 1 C-237 1.7(KVA)

65 May mai pha 1 3M634 2.8

66 May han diém 1 MTT-25M 25
Buong nap dién

67 Tu dé nap acqui 1 I1Y-022 -

68 Gia d& thiét bi 1 1Y-001 -

69 Chinh luru sé-18-nium 1 BCA-BM 0.6

Phan nhom phu tai

Dwa vao cic nguyén tic sau:
-Cac thiét bi trong nhém co6 cung ché do 1am viéc.
-Céc thiét bi trong nhom & gan nhau vé vj tri.
-Tong cong suat ciia cdc nhom trong phan xudng chénh 1éch it.

Vi phy tai cho blet kha nhiéu thong tin, nén ta quyét dinh xac dinh phuy tai
tinh toan theo cong suit trung binh va hé sd cuc dai. tra bang so tay ky thuat ta co
Ksg=0.16 va Cos¢p=0.6

Ta c6 bang phan chia cic nhém nhu sau

Tén nhom va thiét b dién S6 Ky hiéu cong Hé so st | Cosq/tago
luong trén mat suét dat dung
bang P, (KW)
Nhém 1
May cua kiéu dai 1 1 1 0.16 0.6/1.33
Khoan ban 1 3 0.65 0.16 0.6/1.33
May mai tho 1 5 2.8 0.16 0.6/1.33
May khoan dung 1 6 2.8 0.16 0.6/1.33
May bao ngang 1 7 4.5 0.16 0.6/1.33
May xoc 1 8 2.8 0.16 0.6/1.33
Cong theo nhom 1 6 14.55 0.16 0.6/1.33
Nhom 2
M4y mai tron van nang 1 9 4.5 0.16 0.6/1.33
May phay van nang 1 10 4.5 0.16 0.6/1.33
May phay van nang 1 11 7 0.16 0.6/1.33
May tién ren 1 12 8.1 0.16 0.6/1.33
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May tién ren 1 13 10 0.16 0.6/1.33
May tién ren 1 14 14 0.16 0.6/1.33
May tién ren 1 15 45 0.16 0.6/1.33
May tién ren 1 16 10 0.16 0.6/1.33
May khoan ding 1 18 0.85 0.16 0.6/1.33
Cong theo nhom 2 9 63.45 0.16 0.6/1.33
Nhém 3
May tién ren 1 17 20 0.16 0.6/1.33
Cau tryc 1 19 24.2 0.16 0.6/1.33
Ban 1 21 0.85 0.16 0.6/1.33
May khoan ban 1 22 0.85 0.16 0.6/1.33
Bé dau ting nhiét 1 26 2.5 0.16 0.6/1.33
M4y cao 1 27 1 0.16 0.6/1.33
May mai tho 1 30 2.8 0.16 0.6/1.33
May nén cit lién hop 1 31 1.7 0.16 0.6/1.33
May mai pha 1 33 2.8 0.16 0.6/1.33
Quat 16 rén 1 34 1.5 0.16 0.6/1.33
May khoan ding 1 38 0.85 0.16 0.6/1.33
Cong theo nhom 3 10 59.05 0.16 0.6/1.33
Nhom 4
Bé ngam dung dich kiém 1 41 3.0 0.16 0.6/1.33
Bé ngdm nudc néng 1 42 3.0 0.16 0.6/1.33
May cudn gidy 1 46 1.2 0.16 0.6/1.33
May cudn gidy 1 47 1.0 0.16 0.6/1.33
Bé ngam c6 tang nhiét 1 48 3.0 0.16 0.6/1.33
Tu sdy 1 49 3.0 0.16 0.6/1.33
May khoan ban 1 50 0.65 0.16 0.6/1.33
May mai tho 1 52 2.8 0.16 0.6/1.33
Ban thir nghiém TBD 1 53 7.0 0.16 0.6/1.33
Chinh luu sé-1é-nium 1 69 0.6 0.16 0.6/1.33
Cong theo nhom 4 10 25.25 0.16 0.6/1.33
Nhém 5
Bé khir dau mo 1 55 3.0 0.16 0.6/1.33
Lo dé luyén nhom 1 56 5.0 0.16 0.6/1.33
Lo dé nau chdy babit 1 57 10 0.16 0.6/1.33
Lo dién ma thiéc 1 58 35 0.16 0.6/1.33
Quat 10 diic dong 1 60 1.5 0.16 0.6/1.33
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May khoan ban 1 62 0.65 0.16 0.6/1.33
M4y uon cac tam mong 1 64 1.77 0.16 0.6/1.33
May mai pha 1 65 2.8 0.16 0.6/1.33
May han diém 1 66 25.0 0.16 0.6/1.33
Cong theo nhém 5 9 53.22 0.16 0.6/1.33
-Trong d6 14, dugc tinh theo cong thire 14,,=Py/(3*U*cos)
vo1 U=220V
May udn cac tim mong ¢ Sgn=1.7 KVA ta qui doi vé ché d6 dai han véi
Pam=Sam*cosp = 1.7*0.6=1.02(kW)
Phu tai 3 pha twong duong
P,=+/3*1.02=1.77(kW)
a. phu tdi tinh toan ctia nhom 1.
Thu Tén thiét bi S6 Ky hiéu | Cong suat dat Py | lgm, A
tu lugng | trén mat (KW)
bang 1may | Toan
bd
1 May cua ki€u dai 1 1 1.0 1.0 2.53
2 Khoan ban 1 3 0.65 0.65 1.64
3 May mai tho 1 5 2.8 2.8 7.07
4 May khoan ding 1 6 2.8 2.8 7.07
5 May bao ngang 1 7 4.5 4.5 11.36
6 May xoc 1 8 2.8 2.8 7.07
Tong 14.55 36.74
Taco: n=6, n1=4;
n="0 =% —0667
n
P.=p1/py= 28737451 gg7 P2 (1-Px)? ne (1-n4)

Tra bang hoic c6 thé tinh n"g=

0.95
P*2 +(1-P*)2
n* (1-n*)
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Tinh toan ta dugc Npg==0.78->nyq=0.78%6 ~ 4.68
Tinh toan vai cong thic gan dang

1—ksd
Knax=1+1.3 /—
e nhg*ksd+ 2

V6i Kgg =0.16 va Npg=4.68 ta c0 Kpa=1.72

Twr d6 tinh dugc phu tai tinh todn nhom 1:

Pu= Koy * Cos * oy = 1.72*0.16*14.55= 4 (kW)

Qi=4*tagp=4*1.33=5.321 KVA

Su=|Pi+ Q = V4*4+5321*5.321=6.657 KVA

S 6.657

=t = = 10.086 (A)

3*U  3*220/1000
Véi K, =3
Dong dién dinh nhon:

—_ *
Idn - Kmm Idemax

b. Phu tai tinh toan ciia nhom 2.

+ z ldm=3*11.36 + 36.74=70.82 A

Nhom 2 S6 Ky hiéu trén | Cong suat dat lam . A
lugng mit bang Py (KW)
May mai tron van nang 1 9 2.8 7.07
May phay rang 1 10 4.5 11.36
May phay van ning 1 11 7.0 17.67
May tién ren 1 12 8.1 20.45
May tién ren 1 13 10.0 25.25
May tién ren 1 14 14.0 35.35
May tién ren 1 15 4.5 11.36
May tién ren 1 16 10.0 25.25
May khoan dung 1 18 0.85 2.15
Cong theo nhém 2 9 61.75 155.91
Tacd: n=9, nl=5
n.=n1/n =5/9=0.56
P.=P1/Py= 7+10+8.1+14+10 ~0.795

61.75
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Tra bang hoic c6 thé tinh

n w=
T P2 L (L-P*)2
(1-n%)

0.95

Tinh toan ta dugc Np»=0.78->npg=0.78*9 =~ 7.02
Tinh toan véi cong thire gan dtng

1—ksd
Knax=1+1.3 /—
e nhg*ksd+ 2

Tu d6 tinh dugc phu tai tinh todn nhom 2:

Py=1.67*0.16*61.75=16.54 kW
Q=16.54*tagp=25.18*1.33=22 KVAr

Su= Pyt Qi =+/16.54*16.54 + 22* 22 =27.52 KVA

= Se o 2152 _
7 3%U " 3%220/1000
Véi K, =3

Dong dién dinh nhon:

70 A

lin = Ko ™ imomax T Z [dm=3*35.35+155.91=261.96 A
C. Phu tai tinh toan cua nhom 3.

Nhom 3 S6 Ky hiéutrén | Cong suat lam . A
lugng mit bang dat P, (KW)
May tién ren 1 17 20 50.5
Cau truc 1 19 24.2 61.1
Ban 1 21 0.85 2.15
May khoan ban 1 22 0.85 2.15
Bé dau ting nhiét 1 26 2.5 6.3
Miy cao 1 27 1.0 2.53
May mai tho 1 30 2.8 7.07
M4y nén cit lién hop 1 31 1.7 4.29
May mai pha 1 33 2.8 7.07
Quat 10 rén 1 34 1.5 3.79
May khoan dung 1 38 0.85 2.15
Cong theo nhém 3 11 59.05 149.1

Taco: n=11, n1=2




HO trg 6n tip

[PE CUONG CHUONG TRINH PAI HOC]

n«=nl/n =2/11=0.18

2042422

P.=P1/Py= =0.75

Tra bang hoic c6 thé tinh n"= 0.95

P*2  (1-P*)2

n* (1-n*)

Tinh toan ta dugc npg-=0.3->Npe=0.3*11 = 3.3
Tinh toan vai cong thic gan dang

1-ksd
Knx=1+1.3 /—
mex nhg*ksd+ 2
Tu do6 tinh toan dugc phu tai tinh toan nhom 3:

P«=1.75*0.16*59.05=16.534 kW
Qu=16.534 *tagp=16.534 *1.33=22 KVA

Su=y| P2+ Qz = \16.534*16.534+ 22*22 = 27.52 KVA

L=t = 2192 _a190 A

3*U 3*220/1000
Voéi K, =3
Dong dién dinh nhon:

—_ *
Idn_ Kmm I

dmDmax

d. Phu tai tinh toan ctia nhom 4.

+ Z l[dm=3*61.1+149.1=332.4 A

Nhém 4 S Ky hiéu trén | Cong suat lam . A
lugng mit bang dat P, (KW)

Bé ngam dung dich kiém 1 41 3.0 7.57
Bé ngam nudc néng 1 42 3.0 7.57
May cudn day 1 46 1.2 3.03
May cudn day 1 47 1.0 2.53
Bé ngam c6 tang nhiét 1 48 3.0 7.57
Tu sdy 1 49 3.0 7.57

May khoan ban 1 50 0.65 1.64
May mai tho 1 52 2.5 6.31

Ban thir nghiém TBD 1 53 7.0 17.68
Chinh luu seleinu 1 69 0.6 1.52
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| Congtheonhémd4 | 10 | | 2495 | 6299

Tacd: n=10, nl=1
n«=nl/n =1/10=0.1

P.=P1/Py= ﬁ =0.28

0.95
P*2 +(1-P"‘)2
n* (1-n*)

Tra bang hoic c6 thé tinh n"=

Tinh toan ta dugc =07 ->np=0.7*0 = 7
Tinh toan vai cong thirc gan dang

1—ksd
Knax=1+1.3 /—
e nhg*ksd+ 2

V6i Kgg =0.16 va npg=7 ta co0 Knax=1.67

Tu do6 tinh toan dugc phu tai tinh toan nhom 4:
P4=1.67*0.16*24.95=6.67 kW
Qy=6.67*tagp=6.67*1.33=8.87 KVAr

Si= (Pi+ Q) = J667*6.67+887%8.87 = 11.09 KVA

Lo S o 109 e a
3*U  3*220/1000
Voi K, =3
Dong dién dinh nhon:
lin= Ko * lgmomae + 2, 1dM=3*17.68+62.99=151.39 A

e. Phu tdi tinh toan cia nhom 5.
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Nhom 5 S6 luong | Ky hiéutrén | Cong suat | lgn A
mat bﬁng dat P,
(KW)
Bé khir dau m& 1 55 3.0 7.57
Lo dé luyén nhom 1 56 5.0 12.63
Lo dé niu chay babit 1 57 10.0 25.25
Lo dién ma thiéc 1 58 3.5 8.84
Quat 10 diic dong 1 60 1.5 3.79
May khoan ban 1 62 0.65 1.64
M4y udn cic tAm mong 1 64 1.7 4.29
May mai pha 1 65 2.8 7.07
May han diém 1 66 25.0 63.13
Cong theo nhém 5 9 53.15 134.21
Tacod: n=9, nl=1
n«=nl/n =1/9=0.11
P.=P1/Py=—2>_=0,47
53.15
Tra bang hoic c6 thé tinh n"= 553 0.95 _
L, (1-P*)2
n* (1-n%)

Tinh toan ta dugc np=0.4->Np=0.4*11 = 4.4
Tinh toan vai cong thirc gan dang

1—ksd
Knax=1+1.3 /—
mex nhg*ksd+ 2

V6i Kgg =0.16 va npg=4.4 ta c0 Kpax=1.72

Tu do6 tinh toan dugc phu tai tinh toan nhom 5:
Py=1.72*0.16*53.15= 14.67 kW
Qu=18.9*tagp=14.67*1.33=19.5 KVAr

Su=\ P>+ Qz =\14.67*14.67 +19.5*19.5=24.41 KVAr

le= Sy - 2441 =39.98A
3*U 3*220/1000

Vi K, =3
Dong dién dinh nhon:
l4n= Ko * + > 1dm=3*63.13+134.21=323.6 A

dmDmax
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2.3.2.Xac dinh phu tai tinh toan cho toan
phan xudéng swa chita co khi.
a. Xac dinh phu tai tinh toan.
LAy suat chiéu sang chung cho toan xudng 1a P4=12 w/m?
chon loai dén soi d6t co cosP=1. F 1a dién tich chiéu sang, tinh theo ti 1€
trén so do 1a 1610 m*
Ps=P,*F=12*1610=19320 W =19,32 KW

b. Xac dinh phu téi tic dung tinh toan cho toan phan xwéng.
Py=Kac* Z Pt
Tra bang ta c6 K=0.85
Vay ta c6 P,=0.85%( 4+16.54+16.354+6.67+14.67)=49.5 KW
Phu tai phan khang toan phan xuong:
Qu=Px*tagp=49.5%1.33=65.834 KVA
Phu téi toan phan cua phan xudng ké ca chiéu sang :
S=y(P+ P.)?+ Q7 =/ (49.5+19.32)+65.834” =95.24KVA
V61 phu tai tinh todn toan xuong la: Py=P,+P.=68.82 KW
Suy ra Coso=Py/S,=68.82/95.24=0.72
2.4.Xac dinh phu tai tinh toan cho

cac phadn xudéng con lai.

2.4.1Xac dinh phu tai tinh toan cho phén
xudéng co khi chinh

Theo ban v& thiét ké phan xudng co khi chinh co:
+P dién tich S=962 m®,
+C6 cong suat dat : Pp=1200 KW
Cong suét tinh toan dong lyc la:
Ppr=Pp*Knc
QpL=PpL*tage
Tra bang K,c,cos¢ cho cac phan xudng ta co
Kiw=0.4 ; cosep=0.6 suy ra: tagp=1.33

Ta co:

Ppr=0.4*1200=480 KW

Qpr=1.33*480=638.4 KVAr
Ta dung deén soi dot co cosp=1 va Q=0
Chon cong suét chiéu sang cho phan xuéng 1a 12 W/m?
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- Pe=Po*F=12*962=11544 W=11.54KW
Cong suat tinh todn tac dung la:
~ Py=Pp +P=480+11.54=491.54KW
Cong suat phan khang tinh toan la:
Qu=Qp1=638.4 KVAr
Phuy tai toan phan cta phong thi nghiém la:
Su=y/P2 + Q7 =/491.54% + 638.4> =805.7 KVAr
Suy ra c0s0=P/S;=491.54/805.7=0.61

2.4.2.Xac dinh phu tai tinh toan cho phén
xudng lip rap.

Phan xudng 1ap rap c6 dién tich S=672 m®.
C6 cong suat dit : Pp,=800 KW
Cong suét tinh toan dong luc 1a: Py =Pp*K.
Qpr=PpL*tage
Tra bang Kp¢,cosp cho cac phan xuong ta co
Kiw=0.4 ; cosep=0.6 suy ra: tagp=1.33
Ta co:
Ppr=0.6*800=480 KW
Qpr=1.33*480=638.4 KVAr
Ta dung dén soi ddt co cos@=1 va Q=0
Chon cong suit chiéu sang cho phan xudng 1a 15 W/m?
Pes=Po*F=12*672=8064 W=8.064KW
Cong suat tinh toan tac dyung la:
Py=Ppr +P=480+8.064=488.064KW
Cong suit phan khang tinh toan la:
Qtt:QBL:638-4 KVAr
Phu tai toan phan ctia phong thi nghiém la:
Su=+/P2 + Q7 =1/488.064” + 638.4° =803.59KVA
Suy ra c0s0=P/S;=488.064/803.59=0.6

2.4.3.Xac dinh phu tai tinh toan cho phéan
xudng ren.
Phan xudngénéncé dién tich S=396 m”.
C6 cong suat dat : Pp=600 KW
Cong suat tinh todn dong luc 1a: P =Pp*K
QpL=PpL*tage
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Tra bang Kc,cos¢ cho cac phan xudng ta co
Kn=0.55 ;  cosp=0.65 suy ra: tagp=1.17

Ta co:
Ppr=0.55*600=330 KW
Qpr=1.17*330=386.1 KVAr

Ta dung dén soi d6t c6 cosp=1 va Q=0

Chon cong suét chiéu sang cho phan xuéng 1a 12 W/m?
Pes=Po*F=12*396=4752 W=4.752KW

Cong suit tinh toan tac dung la:
Py=Pp+Ps=330+4.752=334.752KW

Cong suat phan khang tinh toan la:
Qi=QpL=386.1 KVAr

Phu tai toan phan cta phong thi nghiém la:
Su=yP2 + Q7 =+/334.7597 + 386.1 =511.01 KVA

Suy ra c080=P/S4=334.752/511.01=0.65

2.4 .4Xac dinh phu tai tinh toan cho phéan
xudng duc
Phan xudng dac c6 dién tich $=322 m®.
Co cong suit dit : Pp=400 KW
Cong sudt tinh toan dong lyc 1a:
PpL=Pp*Kpc
QpL=Ppr *tage
Tra bang Kp¢,cos@ cho cac phan xuong ta c
Kn=0.6 ;  cosep=0.7 suy ra: tage=1.02
Ta co:
Ppr=0.6%400=240 KW
Qpr=1.02*240=244.8 KVAr
Ta dung dén soi ddt co cos@=1 va Q=0
Chon cong suét chiéu sang cho phan xuong 1a 12 W/m?
Pes=Po*F=12*322=3864 W=3.864 KW
Cong suit tinh toan tac dung la:
Py=PprtPs=240+3.864=243.864KW
Cong suat phan khang tinh toan l:
Qu=Qp=244.8 KVAr
Phu tai toan phan ctia phong thi nghiém la:
Su=+[P2 + Q7 =1/243.8647 + 244.8” =345.54 KVA
Suy ra c0s0=P/S;=243.86/345.54=0.7
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2.4.5.Xac dinh phu tai tinh toan cho bd
phén nén ép

B phan nén ép c6 dién tich S=380 m?.

C6 cong suat dit : Pp=450 KW

Cong suit tinh toan dong luc 1a: Pp=Pp*K

QpL=PpL*tage
Tra bang Kc,cos¢ cho cac phan xudng ta co
Kn=0.6 ;  cosp=0.8 suy ra: tagep=0.75

Ta co:
Ppr=0.6%450=270 KW
Qpr=0.75*270=202.5 KVAr

Ta dung dén soi ddt co cosp=1 va Q=0

Chon cong suét chiéu sang cho phan xuong 1a 12 W/m?
Pes=Po*F=12*380=3696 W=3.696KW

Cong suét tinh toan tic dung la:
P¢=Pp+P=270+3.696=273.696 KW

Cong suat phan khang tinh toan la:
Qtt:QBL:202-5 KVAr

Phu tai toan phan ctia phong thi nghiém la:
Su=yP2 + Q7 =/273.6967 + 202.5? =340.46(A)

Suyra  cosd=Py/Sy=273.69/340.46=0.8
2.4.6.Xac dinh phu tai tinh toan cho phéan

xudng két clu kim loai

Phan xuodng két cau kim loai c6 dién tich S=600m”.

C6 cong suat dit : Pp=230 KW

Cong suit tinh toan dong luc 1a: Pp =Pp*K.

QpL=PpL*tage
Tra bang Kp¢,cos cho cac phan xudng ta co
Kn=0.6 ;  cosep=0.7 suy ra: tage=1.02

Ta co:
Ppr=0.6%230=138 KW
Qpr=1.02*138=140.76 KVAr

Ta dung dén so1 ddt co cos@=1 va Q=0

Chon cong suét chiéu sang cho phan xuéng 1a 12 W/m?
Pes=Po*F=12*600=7200W=7.2 KW

Cong suit tinh toan tac dung la:
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- Py=Pp+Pc=138+7.2=145.2 KW
Cong suat phan khang tinh toan la:
Qu=Qpr=140.76 KVAr
Phu tai toan phan cua phong thi nghi¢m la:
Su=+/P? + QF =145.2% + 140.76? =202.2KVA
Suy ra c0s80=P/S;=145.2/202.2=0.72

2.4.7.Xac dinh phu tai tinh toan cho tram
bom.

Tam bom c6 dién tich S=224 m-.
C6 cong suat dit : Pp=130 KW
Cong suét tinh toan dong luc 1a: Py =Pp*Kc
QpL=Ppr*tage
Tra bang Kp¢,cosp cho cac phan xuong ta co
Kn=0.6 ;  cosp=0.65 suy ra: tagp=1.17
Ta co:
Ppr=0.6%130=78 KW
Qp =1.17*78=91.26 KVAr
Ta dung dén soi d6t c6 cosp=1 va Q=0
Chon cong suét chiéu sang cho phan xudng 1a 12 W/m?
Pes=Po*F=12*224=2688 W=2.688KW
Cong suit tinh toan tac dung 1a:
Py=Pp1 +P=78+2.688=80.68KW
Cong suat phan khang tinh toan la:
Qtt:QBL:91-26 KVAr
Phu tai toan phan ctia phong thi nghiém la:
Su=y/P2 + Q7 =+/80.68” + 91.267 =121.8 KVA
Suyra  cosd=Py/S;=80.68/121.8=0.66

2.4.8. Xac dinh phu tai tinh toan cho van
phong va phong thiét ké

Vin phong va phong thiét ké co6 dién tich S=540 m®.
C6 cong suét dit : P,=80 KW
Cong suét tinh toan dong luc 1a: Pp =Pp*K¢
QpL=PpL*tage
Tra bang Kc,cos¢ cho cac phan xudng ta co
Kn=0.8 ;  cosp=0.8 suy ra: tagep=0.75
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Ta co:

Chon cong suét chiéu sang cho phan xudng 1 12 W/m?

PDL:0.8*80:64 KW
Qp1=0.75*64=48 KVAr
Ta dung dén soi1 dot c6 cosp=1 va Q=0

Pes=Po*F=12*540=6480 W=6.48KW
Cong suit tinh toan tac dung la:
Py=PpL+Ps=64+6.48=70.48KW
Cong suat phan khang tinh todn 1

Qtt:QDL:48 KVAr

Phuy tai toan phan ctia phong thi nghiém la:
Su=yP? + Q7 =4/70.48% + 48? =85.27TKVA

Suy ra

cosd=Py/Sy=70.48/85.27=0.83

2.5.Xac dinh phu tai tinh toan cho
toan nha may

2.5.1Céng thic

Phu tai tinh toan cho toan nha may dugc xac dinh theo cac budce sau.

trong d6 Kpt 1a hé s6 dy trit Kp7=0.8

9

— *
Prrnm=Kor

Pri

=1

9
Qrrnm=Kpr* Z Qrri

i=1

- 2 2
STTNM_ PTTNM + QTTNM

2.5.2Tinh toéan

Béang phu tai tinh toan cua cac phan xuong:

STT Tén phél’l Xu’éng Pd Knc CosQ Ptt Qn St'[
KW kW KVAr KVA
1 Phén xuéngco | 1200 | 0,4 | 0,6 |491.54 | 638.4 | 805.7
khi chinh
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2 Phan xuong lip | 800 | 0,4 | 0,6 |488.064 | 638.4 | 803.59
rap

3 Phan xudng stra 0,65 | 87.46 | 103.46 | 135.47
chira co khi

4 Phan xuong rén | 600 | 0.55 | 0,65 | 334.75 | 386.1 | 551.01

5 Phan xuong duc | 400 | 0,6 | 0,7 | 243.86 | 244.8 | 345.54

6 Bo phannénép | 450 | 0,6 | 0,8 | 273.69 | 2025 340

7 Phan xuong két | 230 | 0.6 | 0,7 145.2 | 140.76 | 202.2
cAu kim loai

8 Vian phong va 80 08 | 0,8 70.48 48 85.27

phong thiét ké
9 Tram bom 130 | 0,6 | 0,65 | 80.68 91.26 | 121.8

Prram=0.8*(491.54+488.064+87.46+34.75+345.54+273.69+145.2+80.86+70.48)
=1772.8 KW
Qrrnm=0.8*(638.4+638.4+77.8+386.1+244.8+202.5+140.76+91.26+48)
=1958.96 KVAr
Phu tai tinh toan toan phan ctia nha may:
Strnv= V1772.82 + 1958.96% =2642.03 KVA
Hé s6 cong suat ciia nha may:
Pom _ 1904.99 _
S 2642.02

cosj =

ttnm

2.6.Xac dinh tdm phu tai dién va vé
biéu dé phu tai.

2.6.1Khai niém tam phu tai dién va biéu
do phu tai.

Tram bién 4p 1a mot trong nhimg phan tir quan trong cua hé thong cung cap
dién xi nghiép cong nghiép. viéc bb tri hop Iy cac tram bién 4 Aap trong pham vi nha
may, xi nghiép la mot van dé quan trong. Dé xay dung so dd cung cap dién co cac
chi tiéu vé kinh té k¥ thuat ¢am bao chi phi hang nam 14 it nhat, hi¢u qua cao. bé
xéc dinh duoc cac vi tri dat bién 4 ap, tram phan phdi chinh, cac tram bién ap xi
nghiép cong nghiép ta xay dung biéu d6 phu tai trén toan bd mit bang nha may.

Biéu d6 nha may c6 vong tron co dién tich bang phu tai tinh toan ciia phan
xuong theo ty 1€ da chon.
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S=I*R/”*m suyra:R,=

p*m

Trong do:
+S, 1a phu tai tinh toan cua phan xuong tha i (KVA)
+R, 13 ban kinh vong tron biéu d6 phu tai cua phan xudng thir 1 (cm,m)
+m la ty I¢ xich (KVA/cm %) hay (KVA/m?)

M&i phan xuéng c6 mot biéu dd phy tai tAm ctia dudng tron biéu do phu tai trang voi
tam phu tai phan xudng.

Céc tram bién ap duogc dat ding gﬁn sat tam phu tai dién.
Moi biéu do phu tai trén vong tron dugc chia lam hai phan hinh quat tuong ung véi
phu tai dong luc va phu tai chiéu sang.

2.6.2.Cach xac dinh tam phu tai.
Céc phan xudng do kich thudc han ché nén coi tam phu tai chinh 1 tam hinh
hoc cua cac phan xudng trén mat bang
Néu tinh dén su phan bd thue té cua phu tai dién dugc xac dinh nhu 1a xac
dinh trong tam cua khdi vat thé theo cong thuc.

» %
- = *
) S; *xz' i) Sz F
— 1 " 1
X=1 vh 7=l
=7 = .
‘T" S: Jra S‘
1

a. Xac dinh tam phu tai di€n toan nha may.
T so d6 nha may, vi tri cac phan xuong ta xac dinh dugc tdm phu tai toan nha
may.
Vi tri cac phan xuong theo 2 truc X va Y 1a: ( Hang ngang 1a ki hiéu cua céc
phan xudng trén so @0 mat bang).

1 2 3 4 5 6 7 8 9
X 4.6 4.6 7 7 7 7 9.2 9.6 3
Y 4.5 6.7 1.5 3.2 5.7 7.4 2.4 6.4 7.2

Ap dung cong thirc tinh toan trén ta co toa do
+Theo truc X: 5.9
+Theo truc Y: 4.5
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2.6.3Vé biéu dé phu tai toan nha may .

Biéu d6 phu tai 1a mot hinh tron vé trén mat phing, ¢6 tim trung voi tAm cia
phu tai di¢n, co6 di¢n tich tuong trng vi cong suét cua phu tai theo mot ti 1€ xich nao
day. Biéu d6 phu tai cho phép ngudi thiét ké hinh dung ra duge sy phan bd phu tai
trong khu vuc can thiét ké dé tir d6 vach ra nhung phuwong 4n thiét ké hop 1y va kinh
té nhét

Dé x4c dinh biéu d6 toan nha may ta chon ty 1€ xich [a m=2 KVA/ mm

+Ban kinh biéu d6 phu tai duoc xac dinh theo biéu thirc .

S
m*P

+Géc chiéu sang duoc tinh theo biéu thirc .
a = (360*Ps)/Py

*Tinh toan ban kinh R va goc chiéu sang cia timg phan xudng .
Két qua tinh toan dugc cho trong bang sau :

STT | Tén phan xudng S Pes Py R a
m? KW KW mm
1 Phan xudng co 962 57.72 491.54 8.7 42.27
khi chinh
2 | Phéan xudng lap 672 | 40.62 |488.064| 7.3 | 29.96
rap
3 Phan xudng stra 322 19.32 87.46 4.3 79.52
chtra co khi

4 Phan xudng reén 396 23.76 | 334.75 4.7 25.5
5 Phéin xudng duc 322 19.32 | 243.86 4.3 28.52
6
7

Bophinnénép | 308 | 18.48 | 273.69 | 4.2 24.3
Phan xuéng két | 600 36 145.2 58 | 89.25

cAu kim loai
8 Vin phong va 540 324 | 70.48 55 | 165.5
phong thiét ké
9 Tram bom 224 | 13.44 | 80.68 3.6 60
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*V& biéu db phu tai hinh tron toan nha may:
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Chuong III:

Thiét ké mang ha dp cho phdn xudng sia
chita co khi

3.1. Giéi thiéu chung vé phan xudng.

Trong nha may co khi cong nghi¢p dia phuong thi phan xudng stra chira co khi
dong mot vai trd quan trong vi day 1a noi stra chita cac loai may moc thiét bi hong hoc
cia nha may.

Phu tai nha may 13 phu tai loai 2 nén dién 4p nha may co 2 cip sau:

+Cap dién ap 110V-220V, 1 pha cung cip dién cho cac phu tai chiéu sang.

+ Cép dién ap 127V/220V, 220V/380V, 3 pha cung cip dién cho thiét bj may
moc trong phan xudng.

Trong phan Xudng chu yeu 1a phu tai loai 2 nén yéu cau cung cap dién tuong
d6i cao, tuy nhién van cho phap mat dién trong khi sira chita hodc dong ngudn duy tri.

Trinh ty thiét ké

a. Vach phuong an di day

b. Lya chon phuong an di day

c. Lua chon céc thiét b dién

d. Tinh toan ngén mach cho ha ap

3.2.Lua chon phuong an cap dién .

Lua chon phuong an cap dién 13 van dé rat quan trong vi né anh hudng truc
tiép dén van hanh khai thac va phat huy hiéu qua cap dién. Pé chon phuong an
cép dién an toan phai tuan theo cac diéu kién sau;

+ Pam bao chét lugng dién ning

+ Pam bao do tin cdy cung cap dién vé tinh lién tuc phii hop véi yéu cau
cua phu tai.

+ Than loi cho viéc 1ap rap van hanh va stra chira ciing nhu phat trién
phu tai.

+ An toan cho ngudi van hanh va may moc

+ C6 chi tiéu kinh té ki thuat hop 1y.
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3.2.1.Lwa chon cac phuong an cip dién:

1.Phwong an 1
So d6 ndi day mang hinh tia

63 B

24 v 1 1, vy

3

b

'—lz

Hinh v&: So d6 nbi diy mang hinh tia.

Mang nay c6 dac diém:

- Uu diém: Do tin cay cung cép dién cao, thuan loi cho qua trinh thi cong van

hanh stra chira
- Nhuoc diém: Vén dau tu 16m.
Tram trén gom co:
- B: tram bién 4p phan xudng
- 1: Thanh cai tram bién 4p phan xuong
- 2: Thanh céi ti phan phéi dong luc
- 3: Phu tai dung dién.

2. Phuwong 4an 2: So d6 ndi diy mang phan nhanh
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Py e Fid, e

Hinh v&: So d6 ndi ddy mang phan nhanh.

Mang nay cé dic diém:

- Uu diém: Gia thanh thap,ldp rap nhanh, tiét kiém duoc ti phan phdi.

- Nhuoc diém: D6 tin cay cung cép dién thép, phtrc tap khi bao vé.
Tram trén gom co:

- B: tram bién 4p phan xudng

- 1: Thanh céi tram bién 4p phan xudng

- 2: Thanh céi ti phan phéi dong luc

- 3: Phu tai dung dién.
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3.Phwong an 3: So do ndi day hdn hop

2
m} WB

Hinh vé&: So d6 ndi day mang hinh tia va phan nhénh.

Mang nay ¢ uu diém ctia ca 2 phuwong an trén.
-Do tin cay cung cép dién cao, thuan lgi cho qua trinh thi cong van hanh stra
chira
-Gia thanh thap,lap rap nhanh, tiét kiém duoc tu phan phbi.

Tram trén gom co:
- B: tram bién 4p phan xudng
- 1: Thanh cai tram bién 4p phan xuong
- 2: Thanh céi ti phan phéi dong luc
- 3: Phu tai dung dién.

Tir cac phuong an trén ta thay chi c6 phuong an 3 1a kha thi nhat. N6 két hop duogc ca
chi tiéu ki thuat va kinh te.

3.2.2. So dd di day cho mang phan xudng
-Dé cap dién cho toan bd phan xuong ta dat mot tii phan ’ph(*)i cho toan b phan
xuong. Tu phan phoi nay cung cap cho 5 ti dong luc va 1 ta chéu sang.
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-Tu phan phdi dat 1 Aptomat tong va 6 Aptomat nhanh cung cap cho 5 tu dong
luc va 1 ti chiéu sang.

-Ta dong lyc duge cip dién bang cap hinh tia va dit 1 dao cach ly va cau chi
tong. Cac nhanh déu duoc dit cau chi bao ve. Mobi dong co ciia may cong cu déu duoc
bao vé qua tai bang role nhiét va bao vé ngan mach bag bang cau chi.

-Cac cap tur tu phan phdi dén tu dong luc va tu tu dong luc dén cac thiét bj déu
duogc di ngdm trong dat va dit trong 6ng thép bao vé.

3.3.Lua chon cac thiét bi cho mang ha
ap:

3.3.1Chon ta phéan phdéi ti déng luc va cac
thiét bi dién cho phan xudéng co khi
chinh.

a) Chon ti phan ph01 va tu dong luec.
- Khi chon til phan phdi ciling nhu ta dong luc ta phai dam bao cac diéu kién
Sau.:
+Dién ap Ugmyy® Umang
+D6ng dién Idmtu3 Imang
+Pam bao s0 16 day ra can thiét.
e Chon tii phan phdi:
-Tt phan phdi 1a thiét bi dién nhn dién tir tram bién 4p phan xudng
dé phan phdi dén céc ti dong lyc trong phan xuong.
Trong tu phan phdi co dit cac Aptomat tong va Aptomat nhanh, ngoai ra con
c6 cac thiét bi do dém Ampemet Volmet....
- Ta chon loai tu phan phéi do hang SIEMEN ché tao va dit thanh cai ¢ tram
bién &p phan xudng.
- Theo tinh toan dong dinh muc ctia phan xudng & trén ta chon Aptomat tong
loai NS 600E do hing MERLIN GERIN ché tao.
- Ta chon 6 aptomat nhanh twong tmg cong suét ca cac ta dong luc
+ Nhom 1: ¢0 14,,;=10.086 A.
Chon Aptomat loai C60A c6 [4n=40 A do hang Merlin Gerin ché tao.
+ Nhom 2: ¢0 14np=41.70A.
Chon Aptomat loai C100E ¢6 [3,,=100 A do hang Merlin Gerin ché tao.
+ Nhom 3: ¢0 14,3=41.70 A.
Chon Aptomat loai C100E c6 I3, =100A do hang Merlin Gerin ché tao.
+ Nhom 4: ¢0 14,,4,=16.84 A.
Chon Aptomat loai C60A c6 I[3=40 A do hang Merlin Gerin ché tao.
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+ Nhom 5: ¢0 13ns=39.98A.
Chon Aptomat loai C100E c¢6 [3,=100 A do hang Merlin Gerin ché tao.
+ T chiéu sang: ¢0O Igmes=50.7 A.
Chon Aptomat loai C100E c6 [4=100A do hang Merlin Gerin ché tao.
e Chon ti dong lue:
- Chon 6 tu dong luc loai 2200x800x400 do hang Siemen ché tao.
- Tu c6 1 day vao va 10 lo day ra.
- Trong tu cos dat thiét bi
+ L0 vao ¢6 1 cau dao va 1 cau chi bao vé.
+10 10 ra c6 dat 10 cau chi bao vé.
b)Chon ciu chi va diy din cho mang dién phin xwéng:
e Chon ciu chi:
- Phdi ¢ céc diéu kién sau:
+Di€n 4p : Ugmee> Umang
+ Dong dién: Igmee® | mang
+ Cong suat dinh mac Sogmee * SN
+ Cong sudt cét dinh mtc Ignee® | N
- Kh1 chon day chay cau chi ta phai chon sao cho khi ¢c6 dong I}ymax Va dong lid
ngan mach di qua thi day khong bi chay ra. Nguoc lai khi ¢6 dong ngan mach
va qua tai chay qua thi day dan chay dugc.
Tir cac diéu kién trén ta chon day chay cau chi theo diéu kién:
Idc >IIvmax i
Trong d6 Ijymax 1a dong lam viéc 16n nhat
- Khi 1 thiét bj hay mot nhom thiét bi khoi dong thi dong khoi dong cta né
cling rat 16n. Do vay viéc chon day chdy cta cau chi cling phai xét tdi:
lgc >lan/a
Trong do
+a:Heésd gbc phu thudce loai dong co va dac tinh mé
may cua no
a =2.5 khi m¢ may khong tai
a =1.6 khi mo may & ché d6 tai ning né nhat
e Chon day din, cap cho phin xuéng.
Chon day dan, cap cho phan xudng theo diéu kién phat nong cho phép sau d6
kiém tra ton that trén day.
- Diéu kién phat néng :
Icp-Kl-KZ > IIvmax
Trong do:
+ K4 hé s6 hiéu chinh theo nhiét d6 moi truong
+ K, hé s6 hiéu chinh theo cap dit cing mot ranh
+ Igp dong dién cho phép cua cap
+ lymax dong dién lam viée lau dai 16n nhét
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- Néu diy duoc bao vé boi cau chi thi khi chon diy dan phai xét dén diéu
kién sau:
Icp >4/ d
Trong do
lgm dong dién dinh murc cua day chay
d hé sb phu thuoc vao dac diém cua mang dién
Mang dong luc: d=3
Mang sinh hoat: d=0.8
- Néu mang day dan duoc bao vé boi Aptomat
Icp >Ikdnhiet/:l--5
hoac
lcp >lidientu/4.5
Trong d6 Iignhiet: lkdients 12 dOng khoi dong ngét mach dién béng nhiét hay b::ing
dién tr cia Aptomat.

¢) Tinh chon chi tiét cho cac thiét bi dién trong phin xwéng sira chira co
khi.
e Tinh chon cho ti dong lwe:
- Tinh cho tu dong luc 1:
+Theo tinh toan & phan phu tai tinh toan ta da co:
litnhom2=10.086A.
i Idnnhom1:70-82 A
Ap dung cong thurc trén ta co:
l4c>=litnhom1=10.086A
l4c>= lgnnhoms/ @ =70.82/2.5=28.33 A
Vay ta chon cau chi loai: 6ng p H-2 c6 cac thong s6 sau:
Ugm=380V, 13.=150A
+X4c dinh dong khoi dong nhiét (dong chinh dinh) cua Aptomat & dau ra cia
ta phan phdi t6i ta dong luc 1
Ap dung cong thiic
lkan=1.25*1gma =1.25*100=125
Vay ta chon dong kho1 dong nhi¢t cia Ap nhanh ta 1 1a
Ikdn:125
+Chon day cép tir ti phan phdi toi ti dong lyc 1
Xét diéu kién phat nong ddi v6i dudng day bao vé bang Ap ta cé:
lep>= lkan/1.5=125/1.5=83.3A
Tra bang s6 liéu ta chon dugc cap dong 4 18i cach dién bang PVL do hing LENS ché
tao loai 4G10 c6
F=10mm? , 1,=87A.
Kiém tra diéu kién phat ndng:
Kl*Kz*Icp>: IIvmax
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Ta lay K;=0.95, K,=1
0.95*87=82.65>=36.74 thoa min

Tuong tu cho 4 nhom con lai c6 bang sau:

STT Cau chi Day dan
Udm Idc
1 380 150 4G2.5
2 380 150 4G2.5
3 380 150 4G2.5
4 380 150 4G2.5
5 380 150 4G2.5

e Tinh chon cho cic thiét bi trong phan xuéng
3.2.1. Tinh cho nhom 1:
-Lwa chon cau chi bao vé may cua kiéu dai 1kW
lgc > Lgm*Kio/ @
Trong do:
de:5, a=2.5
Vay [4>=2.53*5/2.5=5.06 A
chon [4.=30 A
-Cau chi bao vé may khoan ban 0.65 kW
Ich Idm:1-63 A

Iy > 5.1,63 =33 A

chon [;;=30 A

-Cau chi bao vé may mai tho 2.8 kW
IdC ZIdm:7-07 A
lc> 7.07*5/2.5=14.14A
chon [;;=30 A

-Céu chi bao vé may khoan dtmg 2.8 kW
Idc > Idm:7-07 A
le >=14.14 A
chon [4.=30 A

-Céu chi bao vé may bao ngang 4.5 kW
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lge> Igm=11.36A
lgc >11.36*5/2=22.72 A
chon I4.=30 A

-Cau chi bao vé may xoc 2.8 kW
Idc > Idm=7,07 A
lge >=14.14 A
chon I4.=30 A

-Céu chi tong DL1:
|dc = Itt nhém:36.74A
lgc> 36.74*5/2.5=73.48A

chon [3.=200 A
Céc nhém khac chon Iy cau chi twong tur , két qua ghi trong bang

Tén may Phu tai Day dan Cau chi
Mi hiéu | tiét | Puong | MA | lL/lg
PukW | 1, A dién Kinh hi¢u A
ong
thép
1 2 3 4 5 6 7 8
Nhom 1
May cua kiéu dai 1 253 | IPTO | 25 8 ITH-2 | 100/30
Khoan ban 0.65 | 1.63 | TIPTO 2 Y% ITH-2 | 100/30
May mai thd 2.8 7.07 | TIPTO 2 8 ITH-2 | 100/30
May khoan diing 2.8 7.07 | TIPTO 2 8 ITH-2 | 100/30
May bao ngang 45 | 1136 | TIPTO 2 /% ITH-2 | 100/30
May xoc 2.8 7.07 | TIPTO 2 8 ITH-2 | 100/30
Nhom 2
M4y mai tron van nang 2.8 7.07 | TIPTO 4 % ITH-2 | 100/40
May phay van ning 45 | 11.36 | ITPTO 4 Vs ITH-2 | 100/40
May phay van nang 7.0 | 17.67 | TIPTO 4 Vs ITH-2 | 100/50
May tié€n ren 81 | 2045 | TIPTO 4 8 ITH-2 | 100/60
May tié€n ren 10.0 | 25.25 | TIPTO 4 2% ITH-2 | 100/60
May tién ren 14.0 | 35.35 | [TPTO 6 8 ITH-2 | 250/100
May tién ren 45 | 1136 | TIPTO | 2,5 8 ITH-2 | 100/30
May tién ren 10.0 | 25.25 | TIPTO 4 2% ITH-2 | 100/60
May khoan diing 085 | 215 |TIPTO | 25 8 ITH-2 | 100/30
Nhom 3
May tié€n ren 20 50.5 | TIPTO 16 8 ITH-2 | 250/15
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Cau tryc 242 | 61.1 | IPTO | 16 ¥ | ITH-2 | 250/15

Ban 085 | 2.15 | IPTO | 25 %> | ITH-2 | 100/30

May khoan ban 0.85 | 2.15 | IPTO | 25 % | mH-2 | 100/30

Bé dau ting nhiét 2.5 6.3 | IIPTO | 25 %” | IIH-2 | 100/30

May cao 1.0 | 253 | IPTO | 25 %> | ITH-2 | 100/30

May mai tho 28 | 707 |IPTO | 25 %> | mH-2 | 100/30

M4y nén cat lién hop 1.7 | 429 | IPTO | 25 %” | ITH-2 | 100/30

May mai phé 28 | 7.07 |MIPTO | 25 % | ITH-2 | 100/30

Quat 10 rén 1.5 | 379 | IPTO | 25 %> | rmH-2 | 100/30

May khoan dimg 085 | 2.15 | IPTO | 25 %> | ITH-2 | 100/30
Nhém 4

Bé ngam dung dich kiém 30 | 757 | IPTO | 25 ¥%” | IIH-2 | 100/30

Bé ngdm nudc nong 3.0 7.57 | TIPTO 2,5 Vs ITH-2 | 100/30

May cudn day 1.2 | 3.03 | IPTO | 25 %” | IH-2 | 100/30

May cudn day 1.0 | 253 | IPTO | 25 ¥%” | ITH-2 | 100/30

Bé ngam c6 ting nhiét 30 | 757 |MIPTO | 25 3> | mH-2 | 100/30

Ta siy 30 | 757 | IPTO | 25 ¥%” | IH-2 | 100/30

May khoan ban 0.65 | 1.64 | IPTO | 25 ¥ | mH-2 | 100/30

May mai tho 25 | 631 |IIPTO | 25 3> | rTH-2 | 100/30

Ban thir nghiém TBD 70 | 17.68 | [IPTO | 25 %> | TTH-2 | 100/40

Chinh luu sé-18-nium 06 | 152 |MIPTO | 25 ¥ | mH-2 | 100/30
Nhom 5

Bé khir dau mo 30 | 757 | IPTO | 25 %” | ITH-2 | 100/30

Lo dé luyén nhom 50 | 12.63 | [IPTO | 2,5 % | ImH-2 | 100/30

Lo dé nau chay babit 10.0 | 25.25 | IPTO | 25 ¥%” | ITH-2 | 100/30

Lo dién ma thiéc 35 | 884 |MPTO | 25 3> | rTH-2 | 100/30

Quat 1o duc dong 1.5 | 3.79 | IPTO | 25 %> | ITH-2 | 100/30

May khoan ban 0.65 1.64 | TIPTO 2,5 7 ITH-2 | 100/30

M4y udn cac tim mong 1.7 | 429 | IPTO | 25 ¥%” | IIH-2 | 100/30

May mai phéa 28 | 7.07 | IPTO | 25 %> | TTH-2 | 100/30

M4y han diém 25.0 | 63.13 | IPTO | 4 3> | mH-2 | 100/80
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Chuong IV:

Thiét ké mang cao d4p cho toan nha may

4.1.pat van dé

Viéc lya chon so d6 cung cap dién anh huong rat 16n dén céc chi tiéu kinh
té va ky thuat cua hé thong. Mot so dd cung cap dién duogc coi 1a hop 1y phai thoa man
nhimng yéu ciu co ban sau :

+> DPam bao cac chi tiéu k¥ thuat

+> Pam bao do tin cay cung cip dién

+> Thuan tién va linh hoat trong van hanh

+> An toan cho ngudi va thiét bi

+> D& dang phat trién dé dap ung yéu cau ting trudng cta phu tai dién

+> Pam bao céc chi tiéu vé mat kinh té

Trinh ti tinh toan thiét ké cho mang dién cao 4p cho nha may bao gém céc

budec:

+> Vach cac phuong an cung cap dién

+> Lya chon vi tri , s6 lugng , dung luong cta cac tram bién ap va ching loai ,
tiét dién cac dudng day cho cac phuong an

+> Tinh toan kinh té — k¥ thuat dé lua chon cac phuong an hop 1y

+> Thiét ké chi tiét cho cac phuong an duoc chon

4.2. Vach cac phuong an cap dién:
4.2.1. Lya chon cap dién ap truyén
tai tu hé thong vé nha may:
Vi qui mo nha may nhu sO lidu da tinh toan thi toan nha may thudc ho tiéu thu

loai I nén dudng day cung cap dién cho nha may s€ dung duong day trén khong 16
kép.lya chon cap dién ap chuyén tai

U= 4.34*J1+16*P

Trong d6: P — cong sut tinh toan ctia nha may [KW]
| — khoang céch tu tram bien 4p trung gian vé nha may(km)




[PE CUGNG CHUONG TRINH PAI HOC]

Viy lya chon dién ap truyén tai 1a 110 KV . do d6 phai dung tram bién 4p trung
gian . Tai tram BATG va cac tram bién ap phan xudng cho ho tiéu thu loai I mdi tram
dat 2 MBA , ddi voi ho tiéu thu loai II mdi tram dit 1 MBA . tur duong day 110 KV
vé nha may s€ dung day AC 10 kép cép dién cho tram BATT . Vi tri dat tram BATT
dugc dit tai tam phu tai dién . to d6 di cap dén cac tram BAPX.

Do d6 ta ¢ cap dién ap hop li dé truyén tai tir hé thong vé nha may la:

U= 4.34*f15+ 16*1772.8 ~731.13(V)
4.2.2.Phuong phap chon may bién ap:

May bién ap duoc lya chon theo cac ti€u chuan sau :

1. Vi1 tri ddt tram bién ap phai thod man theo cac yéu cau gan tam phu tai
,thuan tién cho viéc van chuyén ,lap dat van hanh ,stra chira,an toan cho nguoi st
dung va hiéu qua kinh te.

2. So luong may bién 4 ap dugc chon theo yéu ciu cung cap dién cua phu tai
. Binh thuong. néu nhu cau cung cap dién khong cao thi dat 1 may bién 4p trong mot
tram bién ap (TBA) la kinh té nhat.Con néu yéu cau cung cap dién cua phu tai cao thi
dat hai may bién ap trong mot trong 1 TBA 13 hop li nhat

3. Dung luong cac mdy bién ap dugc chon theo diéu kién :
, n*th*Sde,: Stt i
Khi ki€m tra theo diénu kién sy c6 mdt may bién &p thi:
(N-1)*Knc*Kgt*Sama = Stics

Trong do :

n:S6 may bién ap 1am viéc song song trong TBA.

Kpc:hé sb hiéu chinh may bién ap theo nhiét do moi truong .Ta chon may bién
ap san xuat tai Viét Nam nén knc=1.

th hé sb qua tai su ¢6.Chon kq=1.4 néu thoa man MBA van hanh qua tai
khong qua 5 ngay dém,sd gio qua tai trong 1 ngay dém khong qué 6 gio va trude khi
qua tdi MBA van hanh véi hé s6 qua tai £ =0.93.

Stisc: Cong sut tinh toan sy cd. Kh1 c6 sy ¢b mot may bién &p co thé bt mot s6
phu tai khong can thiét.Gia str trong mdi phin xudng c6 30%phu tai loai 3.Khi d6 ta
CO Si1sc=0.7*Sy;

4.2.3. Phuong phap chon bién ap phan
xuong :

Dit 4 tram bién 4p phan xudng ,trong do:
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1. Tram bién 4p B1 gém 2 may bién 4p lam viéc song song va cung cip
dién cho “Phan xudng co khi chinh “ va “Tram bom” .Tinh toan cong suat cia MBA
trong mot tram bién ap ;

N*Knc*Sam = Syt suy ra Sgmg = Su
n*khc
Thay s6 vao ta co:
Sums = Mzms-%s.?s (KVA)
Ta chon MBA c6 cong suit 13 560(kVA)
Kiém tra diéu kién qua tai su co :
0.7*S,

(n'l) khc*kqt Sde :Sttsc suy ra Sde = (n_ 1)*th *kqt

Thay s6 vao ta co:

0.7%9275
Siqp = ————==463.75
dmB 14

Vay chon bién 4p 2 gom 2 MAB lam viéc song song c6 cong suat mdi may
Same =560(kVA) 1a hop li.

2. Tram bién ap B2 gém hai may bién ap 1am viéc song song va cung cap
dién cho “Phan xuong lap rap “ va “Phéan xudng stra chira co khi” .Tinh toan cong
suat cia MBA trong mot tram bién 4 ap ;

n khc Sam = St Suy ra Sime 2 Stt
n*Ki.
Thay s6 vao ta co:
Samp = 22 59; 13547 —469.53 (kVA)
Ta chon MBA c6 cong suat 13 560(kVA)
Kiém tra diéu kién qua tai su cd :
0.7*S,

N-1)*Kn.*Kqt*Sygme = S suy ra Symg=
( ) hc Rgt “dmB ttsc y dmB (n_ 1)*khc*kqt

Thay s6 vao ta c6:

Symp = O 939.06 1929'06 = 469,53 (KVA)

Vay chon bién 4p 2 gdm 2 MAB lam viéc song song c6 cong suat mdi may co
Samg =560(kVA) la thoa man




[PE CUGNG CHUONG TRINH PAI HOC]

3. Tram bién 4p B3 gém 2 may bién 4p lam viéc song song va cung cip
dién cho “Phan xudng rén “ va “Phan xudng duc” .Tinh toan cong suat cia MBA
trong mot tram bién ap ;

Stt

N*Knc*Sam= Sit suyra Sgmg =
n*K,.

Thay s6 vao ta co6:

Sumg = 2 01; 34554 _ 448 275(kVA)

Ta chon MBA c6 cong suit 13 560(kVA)
Kiém tra diéu kién qua tai su co :

0.7*S,
(n' 1)*khc *kqt

(n'l)*khc*kqt Sde :Sttsc Suy ra Sde:
Thay s6 vao ta co:

*
Synp= %:448.275 (KVA)
Vay chon bién 4p 2 gom 2 MAB lam viéc song song c6 cong suat mdi may
Same =560(kVA) 1a hop .

4. Tram bién ap B4 gém 2 may bién ap lam vi€c song song va cung cap
dién cho “B¢ phan nén ep*, “Phan xudng két cau kim loai” va “Vian phong va phong
thiét ké.Tinh toan cong suat cia MBA trong mot tram bién ap ;

n th Sdm: Stt Suy ra Sde - Stt
n*k,.
Thay $b vao ta co:
Sunp = S0+ 2022% 8527 - 313735 (kVA)

2
Ta chon MBA ¢6 cong suit 1a500(kVA)
Kiém tra diéu kién qua tai su co :

0.7*S
(n'l)*khc*kqt*sde =Sysc SUY ra Sgmp= t

(- D>k, *ky

Thay s6 vao ta c6:

Sums = % - 313.735 (KVA)

Viy chon bién 4p 2 gdbm 2 MAB lam viéc song song c6 cong sudt mdi may
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Sems =560(kVA) 12 hop 1i.

4.2.4.Xac dinh vi tri dit tram bién ap
phan xudng :

Céc tram bién ap phan xudng c6 nhiéu phuong 4n lip dit khac nhau ,tuy thudc
diéu kién cua khi hiu ,cta nha may cling nhu kich hudc cua tram bién ap .Tram bién
ap co thé dat trong nha may co thé tiét kiém dat ,tranh bui bim hodc hoé chit &n mon
kim loai .Song tram bién 4p ciing x6 thé dat ngoai troi,dd gy nguy hiém cho phan
Xuong va ngudi san xuat .

Vi tri dat MBA phai dam bao gan tam phu tai ,nhu vay d6 dai mang phan phbi
cao ap ,ha ap s€ dugc rut ngan ,cac chi tiéu kinh té k¥ thuat cua so dd cung cip dién
duoc dam bao tot hon .

Khi xac dinh vi tri dit tram bién ap cling nén can nhéc sao cho céc tram bién ap
cling nén can nhic sao cho cac tram chiém vi tri nho nhat dé dam bao my quan ,khong
anh huong dén qua trinh san xuat cling nhu phai thuan tién cho van hanh ,stra chira .
Mit khac ciing nén phai dam bao an toan cho ngudi va thiét bi trong qua trinh van
hanh .

- Xéc dinh tam phu tai cua phan xudng hoac nhém phan xudéng dugc cung
cap dién tir cac tram bién ap
Ta di c6 cong thire tong quat xac dinh tAm phu tai:

] " -]
=7 * =7 * R
ROYSIs 25 e g
iml iml -
= == -z_LL__
H ? E] ! ]
=7 =7 =7
iml i=l iml
Voi:

+S; 1 cong suat ctia phan xuong thir i
+X; ;yi 1a phan xuong tht i ,duoc cho trén so d6 mit bang
+Z 1a truc toa tinh dén d6 cao bd tri cua thiét bi so v6i chiéu dai va chiéu
rong.
Tir so d6 mat bang nha may ,vi tri ctia cac phan xudng duge ghi trong bang sau
(hang ngang 1a ki hiéu cuia cac phan xudng trén so d6 ,hang doc 14 toa do cua
ching theo truc X va 'Y
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<X

Tir d6 ta c6 bang tong két vé tdm cac phu tai nhu sau

Tén tram Toa d tram trén mat bang
X y

Bl 4.4 57
B2 4.9 59
B3 7 42
B4 8.1 29

4.2.5.Cac phuong an cdp dién cho tram
bién ap phan xudng:
1.Céc phwong an cap dién:

a)Phuong an st dung so do dan day sau:

Day 1a phuong an dua truc tiép dudng day cung cap 35(kV) dén truc tiép may
bién ap pha xuong ,va may bién 4p phan xuong thue hién ha dién ap truc tiép tir
35(kV) xuong con 0.4(kV) dé cung cap cho phu tai .Do d6 phuong 4n nay giam dugc
von dau tu xay dung tram bién 4p trung gian ,giam ton that va nang cao nang luc
truyén tai ciia mang dién . Tuy nhién d6 tin cay cia so do nay khong cao,thiét bi sir
dung dit va yéu cau trinh d6 van hanh cao.

b)Phuong an st dung tram bién ap trung gian:

Theo phuong an nay ,dién ap 35(kV)tir ngudn s& duoc ha xudng 6(kV) nhd
bién 4 ap trung gian va tu do s€ dugc dua toi cac tram bién ap phan Xuong va lai dugc
ha xuéng 0.4(kV)dé cung cap cho phu tai .Phuong an nay c¢6 wu diém 14 van hanh an
toan ,dd tin cdy cao .Tuy nhién 1am ting gia thanhcho viéc x4y dung tram bién 4p
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trung gian va gay t6n hao trén duong day .Véi phuong 4 an nay phai chon tram bién 4p
trung gian gom hai may lam viéc song song va cong suit mdi may phai dam bao :

n khc Sdm Stt
Suy 1a Sang = - ftlt( - 3393'58 ~1695.29(kVA )
hc

Vay ta chon MBA trung gian loai c6 cong suat Sgns=2500 (KVA )

Kiém tra diéu kién sy cd 1 MBA :

0.7*S
(n'l)*khc*kqt*sde :Sttsc Suy ra Sde: t

(n' 1)*khc *kqt

Thay s6 vao ta co:

Syms= m ~1695.29(kVA)
Vay ta chon MBA trung gian c6 cong suat Same=2500(kVA) 1a hop 1i.
Vi tri dat TBA trung gian nén dé gan véi tam phuy tai tinh toan cua toan nha
may .Co toa do (theo tinh todn trén ):
X=5.9;
Y=4.5;

¢)Phuong an st dung tram phan phdi trung tim:

Theo phuong phap nay ,dién ning tir hé thong dugce dua vé tram phan phdi
trung tam , va sau d6 dién dugc dua t6i tram bién ap phan xudng ha dién tir 35 (kVA)
xudng 0.4 (kVA) cung cép cho phu tai.

Phuong phap nay c6 uu diém la van hanh don gian ,an toan hon phuong phap
st dung so d6 dan sdu ma Van dam bao ton that thap .Song phuong phéap ndy co
nhuoc diém 1a thiét bi dét tién

e Tu cac phuong an da dwa ra ta co cac So do phuong an di day nhu sau:

o Phuwong an 1:
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6
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o Phuong an 2:
6
9
2 8
5
1 4
.
3

2.Luwa chon phuwong an di day:

Do nha may thudc loai hd tiéu thu loai 2 ,nén dién cung cép cho nha may dugc
truyén tai trén khong 16 kép.

Mang cao ap nha may sir dung so d6 hinh tia ,16 kép .So dd nay c6 wu diém
Sau:
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+D3§ tin cay cép dién cao .
+Dé van hanh sura chita .
+Cac phan xuong khong bi anh hudng 1an nhau khi xay ra sy ¢b
+Pam bo an toan cho ngudi va thiét bi.
Mit khac ,dé dam bao m¥y quan cac day dan duoc dit trong cac hao bé tong chim duéi dat va
doc duong giao thong chinh trong nha may .

4.3.Tinh toan chi tiét cho tung
phuong an:

4.3.1Phuwong an 1:

Phuong 4n ndy st dung tram bién 4p trung gian nhan dién tir hé thong dién dén
,ha dién ap tir 35 (kVA) xudng 6 (kVA) dé cung cap cho cac tram bién ap phan xudng
.Cac tram bién ap phan xudng lai ha dién ap xudng 0.4 (kVA) dé cung cap cho phu
tai.

--Chon may bién 4p va ton thit dién ning DA trong cic may bién ap

Nhu trén da tinh ta ¢ bang tong két két qua chon MBA cho cac tram bién 4p
phan xudéng va bién ap tong nhu sau:

U /U , y L

Tén TBA (Sk‘{*}"z kv) | PR ([i(\% Uy | lo | SOluong Gia_ Thanh tién

) (kW) ) (%) | (%) (may) | (nghin dong) | (nghin dong)
TBATG | 2500 |35/6.3 | 33 |215| 65 | 0.8 2 270300 540600
B1 560 |6.3/0.4 | 097 [534| 5 | 15 2 65500 131000
B2 560 |6.3/0.4 | 097 [534| 5 | 15 2 65500 131000
B3 560 [6.3/04 | 097 [534| 5 | 15 2 65500 131000
B4 560 |6.3/0.4 [ 097 [534| 5 [ 15 2 65500 131000

Tong von dau tu cho cac tram bién 4p:1064600000(d)

Dé xé4c dinh ton that DA trong cac tram bién ap ta ding cong thirc sau:

DA= n*DP,*t+ l*DPn*(SSA)Z*t (KWh)
n

dmB
Trong do6:
+n : s6 may bién ap trong tram .
+t :thoi gian van hanh cia MBA. V1 may van hanh cd nam t=8760 h.
+t : thoi gian ton that cong suit 16n nhat .Do nha may 1am viéc 3 ca
( Trmax=6000h)va hé s6 cong suat ctia nha may cosj =0.7 nen do dd t =4300 h
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+DP,,DP, : t6n hao cong suat khong tai va ngan mach cia MBA
+Sy : cong suét dinh mirc cia MBA.

e Tinh toan chi tiét cho tirng tram bién ap:

+Tinh toan cho tram bién ap trung gian:

Summ = 339058 (KVA)

Samg= 2500  (KVA)
DP,= 215 (kW)
DR, = 33 (kW)

Thay s6 vao ta c6:

DA= n*DP,*t+ E*Dpn*(:—ﬂf*t ~142840.65 (KVA)
n

dmB

Tinh toan tuong tir cho cac tram bién ap khac ta c6 bang tong két sau:

Tentram |  Sémay (E\“/“R) (E{i}“AB) DA(KWh)

TBATG |2 339058 | 2500 142840.65
BL |2 9275 560 48488.67
B2 |2 939.06 | 560 49278.62
B3 |2 89655 | 560 46419.29
B4 |2 62741 | 560 31405.81

Tén that dién nang trong cac tram bién ap : D A=272013,75 (kWh)

e Chon day din va xic dinh ton thit cong suit:

+Chon cap tir tram bién 4p trung gian vé cic tram bién 4p phan xudng :
Do duong ddy cdp dién cho nha mdy 13 ngin so v6i mang ludi dién nén cao ap
dugc chon theo mat d¢ dong kinh t& Jir .
Fiee = Imax/Ike = eI

Déi véi nha may co khi cong nghiép dia phuong 1am viée 3 ca c6 thoi gian sir
dung cong suat lon nhat 1a 6000 h ,chon cap 161 dong va tra bang ta c6 mét d6 dong
kinh té : J,; =2.7
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Mit khac do cap tir tram bién 4p trung gian dén cac tram bién 4p phan xudng
déu 1a 16 kép nén:
Sttpx
2x/_-kudm
Sau khi chon cép ta phai kiém tra cap theo diéu kién phat nong :
K Ko*lgp va g

Imax

Trong do:

Ki: Hé s6 hi¢u chinh ké dén méi truong dat cap ,0 day K;=1

K,:Hé sb hiéu chinh theo sd lugng cép dat trong mot ranh O day ,moéi ranh ta
dat 2 cap cach nhau 300 mm .C6 K,=0.93

Do khoang céch tir tram bién 4p trung gian dén cac tram bién ap phan xudng 1a
ngan nén co thé bd qua ton that dién ap DU cia day cép.
+Tién hanh tinh ton chi tiét cho ting tram :

a)Tur tram bién 4p trung gian vé tram bién ap B1
Taco:

=St = 9215 —an6 (A

23*U,, 23*6

Tiét dién kinh té cuia cap :

s b 1y _ 446
Frt = i Jm_ 57 =16.53 (mm?)
Tra bang tiét dién day cap ,ta chon loai cap df)ng 3 161 ,XLPE do hang
FURUKAWA ché tao c6 tiét dién F= 25 (mm ) vaco I,= 135 (A).
Kiém tra diéu kién cap da chon theo diéu kién phat nong :
0. 93*Icp—0 93*135 125.55 (A) > 1=2*111ax=89.2 (A)
Vay ta chon cap co tiét dién F=25 (mm?) va c6 1;,=135 (A)

b)Ttr tram bién 4p trung gian vé tram bién ap B2:
Taco:

g = owe = P90 4598 (p)

2J§*u 23*6

Tiét kiém kinh té cta cap:

Foo = Jmc = do = 4598 1593 (m)
‘]kt ‘]kt 27
Tra bang tiét kiém day cap .ta chon loai cap dong 3 16i ,XLPE do hing
FURUKAWA ché tao c6 tiét dién=25 (mm?® ) va co Icp—135 (A).

Kiém tra diéu kién cap di chon theo diéu kién phat nong:
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0. 93*ICID =0.93*135=125.55 (A) > 1¢s=2*I=89.6 (A)
Vay ta chon cap co tiét dién F=25 (mm?) va c6 lo=135(A)

¢)Tr tram bién 4p trung gian vé tram bién ap B3:

Taco:
L Sy - 89655 _ ~41.8 (A)
2\/_*U 23%6
Tiét kiém kinh té cta cap:
Fe = dmec= b M8 9549 (mmd)
Jo  Ju 2.7

Tra bang tiét kiém day cap .ta chon loai cap doéng 3 161 ,XLPE do héing
FURUKAWA ché tao c6 tiét dién F= 16 (mm ) vaco I,= 105 (A).

Kiém tra diéu kién cap da chon theo diéu kién phat nong:
0.93*1,=0.93*105=97.65(A) > lcs=2* I ax=83. 6(A)

Vay ta chon cap c6 tiét dién F= 16 (mm?) va c6 leo= 105 (A)

d)Tir tram bién 4p trung gian vé tram bién ap B4:
Taco:

S, 62747

| ttpx
max — Zx/_*U 2\/5*6

Tiét kiém kinh té cua cap:

=30.18 (A)

b 1o - 3018 195 (mm?)
Jo I 2.7

Tra bang tiét kiém day cap .ta chon loai cap dong 3 156i ,XLPE do hing
FURUKAWA ché tao c6 tiét dién= 16(mm?) va c6 lo=105 (A).

Kiém tra diéu kién cap di chon theo diéu kién phat néng:
0.93*1,,=0.93*105=97.65 (A) > Ics—2*lmax—60 36 (A)

Vay ta chon cap co tiét dién F= 16 (mm?) va c6 ;=105  (A)

Fiee =3

+Chon cap tir bién 4p phan xuéng vé cic phin xudng :

Do tinh toan kinh té nén ta chi tinh chon cho cac doan cap ha &p khac nhau
gifra cadc phuong an ,cac doan giong nhau dugc bod qua trong qua trinh tinh toan.
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Tir két qua tinh toan day cap O trén ,ta c6 bang tong két tinh chon day sau:

Day cap F(mm?) | Chiéu dai | R Pon gia | Thanh tién

(m) (Wkm) | (10%d/m) | (10° d)
TBATG® B1 325 | 46,86 0927 1106 |5182,71
TBATG® B2 325 [344 0.927 [110,6 |3804,64
TBATG® B3 316 |[228 1.47 56 1276,8
TBATG® B4 316 |544 1.47 56 3046,4
Tong von dau tu cho day cap : 13.310.550

+X4c dinh ton thit cong suit tic dung trén cic dudng day :

To6n that cong suat tac dung trén dudng ddy dugc xac dinh theo cong thirc sau :

S 2
DP= —P-*R*10° (kW)
U
dm
Trong do:
RZE*r0 *| (W) v6in lasé duong day di song song.
n

Tir d6 ton that trén doan cép trén doan cap tir TBATG toi Bl 1a:

927.5% 1

S 2
DP = 2 *xR*1(? :—*5*0.927*0.046*10'3:0.509 (kW)

2
dm 6

Tinh toan tuong tu cho cac doan cap con lai ,ta c6 két qua sau:

Day cap F(mm?) Su(kVA) DP(kW)
TBATG® B1 | 3" 25 9275 0.519
TBATG® B2 | 3" 25 939.06 0.39
TBATG® B3 | 3" 16 896.55 0.374
TBATG® B4 | 3" 16 627.47 0.437

tong ton that tic dung trén ddy dan: > DP=1.72(kW)

+X4c dinh ton that dién ning trén cic dudng day :

Tén that dién ning trén cac dudng day duoc tinh theo cong thuc :

DA =) DP*t (kWh)

Véi t 1 thoi gian ton thit cong sut cuc dai theo tinh todnta cé t = 4300

.Tu @6 ta co:
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e Chi phi tinh toan cua phwong an 1:

DA= § DP*t =1.72*4300=7396 (kWh)

Tong s6 von dau tu cua phuong an 1:

Tong von dau tu gom von dau tu cho may bién 4p va duong day .

- K=Kp+Kp=1064600000+13310550=1077910550 d
Tong ton that dién nang trong cac tram bién ap va duong day :

DA = DA, + DA = 272013.75+7396=279409.75 (kWh)
Chi phi tinh toan cho phuong an 1:

Z1=(ayntag)*Ki+c*DA

=(0.1+0.2)*1077910550+1000*279409.75=602782915d

4.3.2Phuwong an 2:

Phuong an nay st dung tram bién &p trung tm nhan dién tir hé thong dién dén ,cung
cap cho cac tram bién 4 ap phan xuong .Cac tram bién ap phan xudng lai ha dién ap
tryc tiép tir 35(kV) xudng 0.4 (kVA) dé cung cip cho phu tai.

* Chon may bién 4p va ton that dién ning DA trong cac may bién ap

Nhu trén di tinh ta c6 bang tong két két qua chon MBA cho cac tram bién ap

phan xudng nhu sau:

Tén | Sgme | Uc/U, | DPg DPy [Un | g SL Gia Thanh
TBA | (kVA) | (kV) | (KW) (%) | (%) |(may) | (nghin | tién(nghin
dong) | dong)
Bl 560 35/0.4 1106 |547 |5 15 |2 84.000 | 168.000
B2 560 35/0.4 |1.06 |547 |5 15 |2 84.000 | 168.000
B3 560 35/0.4 |1.06 |547 |5 15 |2 84.000 | 168.000
B3 560 35/0.4 1106 |547 |5 15 |2 84.000 | 168.000
Tong von dau tu cho cac tram bién ap: 672.000.000d

Dé x4c dinh ton that DA trong céc tram bién 4p ta dung cong thirc sau:
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DA= n*DP,*t+ l*DPn*(S‘l)Z*t (kWh)
n

dmB
Trong do:
+n : sb may bién ap trong tram .
+t :thot gian van hanh cia MBA.V6i may van hanh ca ndm t=8760 h.
+t : thoi gian ton that cong suit 1on nhat. Do nha may lam viéc 3 ca
(T max=6000h) va hé s6 cong suat cia nha may cosj =0.71 nén do d6 t =4300 h
+DPR,,DP, : t6n hao cong suat khong tai va ngin mach cia MBA
+Sy : cong suét dinh murc cua MBA.

Tinh toan chi tiét cho tirng tram bién ap:

Tinh toan tuong tu cho cac tram bién ap nhu phan trén ta c6 bang tong két sau:

Sttnm Sde I:)I:)N DAI:)0

Tén tram | SO may (KVA) | (KVA) | (kW) (kW)

DA(KWh)

Bl 2 927,5 560 5,47 1,06 50832,18
B2 2 939,06 | 560 5,47 1,06 51641,36
B3 2 896,55 | 560 5,47 1,06 48715,05
B4 2 627,47 | 560 5,47 1,06 33336,27

To6ng ton that dién nang trong cac tram bién ap: DA=184524,86 (kWh)

e Chon day din va xac dinh ton thit cong suit:

+Chon cap tir tram bién 4p trung gian vé cic tram bién 4p phin xuéng :
Do duong day cap dién cho nha may la ngan so véi1 mang ludi dién nén cao ap
duoc chon theo mat do dong kinh té Jy; .

I | -
Fktt =3 M= " ydi Jkt:217-

‘]kt kt
Mit khac do cap tir tram bién 4p trung gian dén cac tram bién ap phan xudng
deu 1a 16 kép nén:

S

Imay = — %
2J3*U,
Sau khi chon cép ta phai kiém tra cap theo diéu kién phat nong :
Ki*Ko*lgp Vi g
Trong do6:
Ki: Hé s6 hiéu chinh ké dén méi truong day cap ,o day K;=1
K,:Hé s hiéu chinh theo sb lugng cép dat trong mot ranh 0 day ,mdi ranh ta
dat 2 cap cach nhau 300 mm .C6 K,=0,93
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Do khoang céach tir tram bién 4p trung gian dén cac tram bién ap phan xudng 1a
ngan nén co thé bd qua ton that dién 4p DU cua day cap.

+Tién hanh tinh to4n chi tiét cho ting tram :

a)Tr tram bién 4p trung gian vé tram bién ap B1
Taco:

== 9215~ 764 (p)

23*U,_ 2./3*35

Tiét dién kinh té cta cap :

Fue =2

Tra bang tiét dién day cap ,ta chon loai cap dong 3 16i ,XLPE do hang
FURUKAWA ché tao c6 tiét dién F = 50 (mm ) vaco lg,= 205 (A).
Kiém tra diéu kién cap da chon theo diéu kién phat nong :
0 93*Icp =0,93*205=190,65 > ICS—Z Imax=15,28 (A)
Vay ta chon cap co tiét dién F=50 (mm?) va c6 I,=205 (A)

b)Ttr tram bién 4p trung gian vé tram bién ap B2:
Taco:

ImaX: Sttpx — 939,06 :7’74 (A)

2J3*U,  2/3*35

Tiét dién kinh té cua cap :

a1 7,74
Fute = D =27 =2,87(mm?)
Tra bang tiét dién day cap .ta chon loal cap dong 3 16i ,XLPE do hing
FURUKAWA ché tao c6 tiét dién F= 50 (mm®) va cé I,= 205 (A).
Kiém tra diéu kién cép di chon theo diéu kién phat nong :
0 93*Icp =0,93*205=190,65 > ls=2.1max=15.48(A)

Vay ta chon cép co tiét dién F=50 (mm?) va c6 1,,=205 (A)

¢)Tir tram bién 4p trung gian vé tram bién ap B3:
Taco:

== 89655 _739 (p)

23*U,_ 2/3*35

Tiét dién kinh té ctia cap :
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s o 1y 7,39
Fut = 1 27 =2,73 (mm®)
Tra bang tiét dién day cap .ta chon loai cap ddéng 3 16i ,XLPE do hing
FURUKAWA ché tao c6 tiét dién F = 50 (mm ) vaco lg,= 205 (A).
Kiém tra diéu kién cép di chon theo diéu kién phat nong :
0 93*Icp =0,93*205=190,65 > ICS—Z Imax=14,78 (A)

Vay ta chon cap c6 tiét dién F=50 (mm?) va c6 1,=205 (A)

d)Tir tram bién 4p trung gian vé tram bién ap B4:
Taco:

=S = 62171 _5 1g(p)

23*U,_ 2/3*35

Tiét dién kinh té cuia cap :

|
Jo I 2,7
Tra bang tiét dién day céap ,ta chon loal cap dong 3 16i ,XLPE do hing
FURUKAWA ché tao c6 tiét dién F= 50 (mm ) vaco lg,= 205 (A).
Kiém tra diéu kién cap di chon theo diéu kién phat nong :
0 93*Icp =0,93*205=190,65 > Ics—2 Imax=10,36 (A)
Vay ta chon cap co tiét dién F=50 (mm?) va c6 1,,=205 (A)

+Chon cap tir bién 4p phan xudng vé cic phan xudng :
Do tinh toan kinh té nén ta chi tinh chon cho cac doan cac doan cap ha ap khac
nhau giita cac phuong 4n ,cac doan gidng nhau duoc bo qua trong qué trinh tinh toan.
Céi phuong an 1 ta khong can tinh .
Tir két qua tinh toan day cap O rén ,ta c6 bang tong két tinh chon ddy sau:

Day cép F(mm®) | Chiéu dai | Rg Pon gia | Thanh tién
(m) (Wkm) | (nghin | (nghin
ddng/m) | dong)
TPPTT® Bl 3" 50 46.86 0.494 175.465 | 8222.29

TPPTT® B2 3 50 34.4 0.494 175.465 | 6035.99
TPPTT® B3 3" 50 22.8 0.494 175.465 | 4000.6
TPPTT® B4 3" 50 4.4 0.494 175.465 | 9545.29

Tong von dau tu day cap: 278041704

+Xéc dinh ton that cong sut tic dung trén cac duong day :
Ton that cong suat tac dung trén duong day duoc xac dinh theo cong thurc sau :
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S 2
DP= —2-*R*10* (kW)
Udm

Trong do:
R=1*r0 *| (W) v6in lasd duong day di song song.
n

Tir d6 ton that trén doan céap trén doan cap tir TPPTT t6i B1 la:

S,..° 2
DP= L‘;X*R*lo'3 :92%*%*0,494*0,04686*10'3:0,00813
dm

Tinh todn tuong tu cho cac doan cap con lai ,ta c6 két qua sau:

+X4c dinh ton that dién ning trén cac dudng day :

Day cép F(mm?) | Chiéu dai | R, S DP

(m) (Wkm) | (kVA) | (kW)
TPPTT® Bl 3" 50 46.86 0.494 927.5 0.00813
TPPTT® B2 3" 50 34.4 0.494 939.06 | 0.01223
TPPTT® B3 3 50 22.8 0.494 896.55 |0.00739
TPPTT® B4 3" 50 54.4 0.494 627.47 | 0.00863
Tong ton that tac dung trén day cap: Z DP=0.03638 (kW)

Tén that dién ning trén cac dudng day dugc tinh theo cong thirc :
DA = > DP*t (kWh)
Véi t 1a thoi gian ton that cong suét cuc dai theo tinh toan ta c6 t = 4300h
Tur d6 ta co:

DA = Y DP*t =0.03638*4300=156.434 (KWh)

Chi phi tinh toan ciia phwong 4an 2:

Tong s6 von dau tu cua phuong an 2:

Tong vén dau tu gdm von dau tu cho may bién ap va duong day .
K,=Kg+Kp=672.000.000+27.804.170=699.804.170 &

Tong ton that dién ning trong cac tram bién ap va dudng day :
DA, = DA, + DA, =184.524,86+156,434=184681,294 (kW)

Chi phi tinh toan cho phuong an 1:
Z,=(ayn+ay)*K,+c*DA,=(0,1+0,2)*699804.170+1000*184681,294

=184.891.235,3d
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+Nhan xét:

Qua két qua tinh toan trong bang trén ta thay phuong an 2 1a phuong an kinh té
hon. Phuong 4n nay c6 6n that dién ning ,tong s6 voén dau tu thap hon trong 2
phuong an da dua ra .Vay ta chon phuong an 2 1a phwong an kinh té hon.

4.4.Thiét ké chi tiét cho phuong an
duoc chon :

4.4.1.Chon day dan tu hé thong dién vé
tram phan phdéi trung téam

Nhu ta da biét ,do dudng day cung cap dién ctia nha may dugc truyén tir tram
bién 4p trung gian cach nha may 15km ,nén ta sir dung dudng day tran trén khong,day
nhom 161 thép ,10 kép.

V6i nha may lam viéc 3 ca c6 thoi gian sit dung 16n ,day dan duoc chon theo
mat d6 dong kinh té .Tra bang v6i Tma=6000h ta c6 J=1A/mm?

-Dong dién tinh toan chay trén mdi diy dan :

o= Sm  _ 3390.58 ~27.96 (A)
23*U,, 24/3*35

-Tiét dién kinh té cta cap:

Fo = tmc= 2090 5796 (mm?)
3, 1
Tur do ta chon day cap nhom 16i thép AC-35,c6 tiét dién 35 mm? co l,=170 (A)
-Kiém tra day dan theo diéu kién su ¢ dit 1 day :
lsc= 2.14hm=55,93 <1;p=170 A
Nhéan thay day da chon thoa mén diéu kién sur ch .
-Kiém tra day dan theo diéu kién ton that dién 4p cho phép :
Day dan da chon ¢6 Xo= 0,35 (W/km) va Ry=0,85 (W/km).
Ta c6 ton that dién ap la:
U = Pum *Ro* Qu * X, _ 1772,8*0,85*15+ 1958,96*0, 35*15
2*U, 2.35

=469.82 V

Ta thly DU < DU, = 5%Ugy = 1750 V
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Nhu vy ddy dan dd chon thoa man diéu kién ton that dién ap cho phép.Vay ta
chon day dan AC-35

4.4.2.S0 d6 tram phan phdéi trung téam :

Vé6i phuong an da chon ,ta sir dung tram phan phdi trung tAm nhan dién tir hé
théng vé dé cép dién cho nah may.Do d6 ,viéc lua chon so dd noi daé cta tram c6 anh
huong 16n va truc tiép dén van dé an toan cap dién cho nha may .So dd can thoa man
cac diéu kién nhu :cung cép lién tuc theo yéu cau cia phu tai ,don gian ,thuén tién cho
viéc van hanh va st Ii su ¢b, hop i vé mit kinh té, dam bao céc yéu cau ki thuat.

Nha may dang xét thudc loai phu tai loai II song duc cép dién nhu loai I, vi vay
tram phan phdi dugc cung cip boi 2 dudng diy véi hé théng 01 thanh gop c6 phan
doan ,lién lac giita 2 phan doan cta thanh gép bang may cit hop bo , Trén mdi phan
doan thanh goép dit 1mdy bién ap do luong 3 pha nam try ¢6 cudn tam giac ho bao
cham dét 1 pha trén cap 35kV .Dé chong sét tuduong day truyen vao tram ,dat chong
sét van trén phan doan thanh gop.May bién dong dugc dat trén tt ca cac 16 vao ra cua
tram c6 tac dung bién d6i dong dién 16n thanh dong nho (5A) dé cung cap cho mach
do luong va bao v¢ .

Ta chon cac ti hop bd ctia SIEMENS,may cit loai 8DC11 ¢6 cac thong sb sau

Loai may cat | Cachdién | lgn(A) Ugm(V) In(kA)max | 1y(kA)1-3s
8DC11 SF6 1250 36 63 25

4.4.3.Tinh toan ngdn mach phia cao ap :

a.Tinh toan ngén mach phia cao dp :

Khi tinh toan ngan mach phia cao ap ,do khong biét cdu tric cu thé cia mang
lu6i dién qubc gia thong qua cong suat ngan mach phia cao ha ap cia tram bién ap
trung gian va coi hé théng c6 cong suit vo cung 16n .So dd nguyen li va so dd thay thé
duogc trinh bay trén hinh v¢ sau:

- So do nguyén ly:

Nl éNz éN3 éN4
1 | [ < —1

I I | » < —1
BATG MC §DK MC | C.p e CC BQQP
- So d6 thay thé:
N4 N,
= Xt Zp / Zpat Zc / ZBAP
He—{ | | | |

Dé lya chon ,kiém tra day dan va cac thiét bi dié can tinh toan 5 diém ngin mach sau:
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HO trg 6n tip

N- Diém ngin mach trén thanh cai tram phan phdi trung tdm dé kiém tra may
cit va thanh gop .
N;-Diém ngan mach phia cao 4p va cac tram bién ap dé kiém tra cap va céc
thiét bi cao ap trong tram .
+Dién khang hé thong :
2
Xyr= = (W
SN
Sy — Cong suat ngan mach vé phia ha 4p cta tram bién ap trung gian .Sy= 250
MVA
U -Dién 4p ctia ngudn .U=36 kV
+Dién tro va dién khang duong day :

1o
R=" R, *I(W
1y 4
_EX (W)

Do ngan mach xa nguon nén dong ngian mach siéu qua do I"> bang dong ngan
mach 6n dinh [y ,nén c6 thé Vlet

I :IQB_ [—
N \/§ZN

Trong do :
Zx -Tong tro hé thong dén diém ngan mach can tinh
U - Dién ap cta duong day .

+Tri s6 dong ngian mach xung kich:

Ixk = 1.8 V2*1, (kA)
Ta c6 bang tinh toan dién trd va khang ctia cac duong day trong xi nghiép sau:

Puong cap | F(mm?) | L(KM) | Ro(W/Km) | Xo(W/Km) [ R(W) | X(W)
TPPTT® B1 |3' 50 | 0,04686 | 0,494 0,124 0,023 | 0,0058
TPPTT® B2 |3 50 | 0,0344 | 0,494 0,124 0,017 | 0,0043
TPPTT® B3 |3 50 | 0,0228 | 0,494 0,124 0,011 |0,0028
TPPTT® B4 |3' 50 | 0,054 | 0,494 0,124 0,027 | 0,0067
HT® TPPTT | AC-35 |15 0,85 0,35 12,75 | 5,25

Tinh toan ngan mach tai thanh gép cua tram phan phéi:

uz_ 36
Xyt = —=—>_=0,021(W
HT = S 250000 (W)
Re‘i :RHT:12175

X, =Xp+Xpr=5,25+0,021=5,271
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o U _ 36
= -
V3z, \B.f12,75°+ 5721

l4=1.8*J2*1\=1,8.4/2.1,51=3,84 (kA) ,
Tinh toan tuong ty nhu trén cho cac di€ém ngan mach tai cac tram bién ap phan
xuong ,ta c6 bang sau:

=151 (KA)

Diém ngin mach In (KA) L (KA)
N 1,51 3,84
N, 1,5 3,82
N> 1,5 3,82
N3 1,5 3,82
N, 1,49 3,79

b.Lwa chon va kiém tra may cit .thanh din cia tram PPTT:

-May cat loai 8DC11 dugc chon theo céc tiéu chuan sau:

Dong di¢én dinh miic ; lammc ® Nvmax =2* lgnm=55,93 A
Dong diéncit dinh mirc : lamea= 25 (KA) 3 1y=1,51 kA

Dong 6n dinh dong cho phép: loga= 63 (KA) * 1,4,=3,64 kA

-Thanh dan chon vuot cAp nén khong can kiém tra 6n dinh dong.

c)Luwa chon va kiém tra may bién dién 4p BU:

-May bién dién ap dugc chon theo cac tiéu chuén sau :

bién ap dinh muc : Udm * Udmmang=35 KV

Vi tiéu chuén trén ta chon loai BU 3 pha 5 tru c6 ki hi¢u 4MS46do SIEMENS
ché tao c6 céc thdng sb sau:

Ugm= 36 (kV)

U chiu dung tan sb cong nghiép =75 kV

U chiu dung xung 1,2/50ms =170 kV

Ugmi=35 kV

Ugm2=100,110,120 V

Tai dinh muc : 900 VA

d)Luwa chon va kiém tra may bién dong dién:

-May bién dong di¢n dugc chon theo céc ti€u chuén sau :

Dbién 4p dinh muc : Udm * Udmmang=35 KV

Vi tiéu chuan trén ta chon loai BI ¢6 ki hiéu 4MA76 doSIEMENS ché tao co
céc thong sb sau:

Ugm= 36 (kV)

U chiu dung tan sb cong nghiép =75 kV
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U chiu dung xung 1,2/50ms =170 kV

lam1=20-2000 A
lgm2=1 hodc 5 A
I 6n dinh dong 120 kA
I 6n dinh nhiét 80 A
d) Lua chon ch(fng setvan :
Chéng sét van dugc chon theo cip dién ap Ugmm=35 kV
Viy ta chon loai chdng sét van do hing COOPER ché tao c6 Ugn=35 kV

4.4.4-So d6 tram bién ap phan xudng :

Céc tram bién ap phan xuéng déu dat 2 MBA do hiang ABB san xuat .Do céc
tram bién phan xuong déu dit rat gan tram phan phdi trung tAm nén phia cao ap
chican dat dao cach ly va cau chi bao vé .Dao cach ly ding dé cach ly may bién ap khi
can sira chira ,cau chi ding dé bao vé ngan mach va qua tai cho may bién ap .Phia ha
ap ,ta s& dat Aptomat tong va cic Aptomat nhanh ,thanh cai ha 4p dugc phan doan
bang Aptomat phan doan .Dé hanh ché dong ngan mach vé phia ha ap va dé don gian
hoa viéc bao v¢ ,ta lya chon phuong thirc cho 2 may lam viéc doc lap .Chi khi 1 may
bi su ¢b moi st dung .Aptomat phandoan dé cat dién cho phu tai ca phan doan c6 may
bén ap su cd.

a. Lua chon va kiém tra dao cach ly cao p :

Pé dé dang cho viéc mua sam ,thay thé lap dat ,ta quyét dinh sir dung chung 1
loai dao cach ly cho tit ca cac tram bién ap .Dao cach ly duoc chon theo cac diéu kién
Sau .

Dbién ap dinh murc: Udmer? Ugmm=35 kV
Dong dién dinh mirc lamer? lvmax=2.litnm=55,93 A
Dong 6n dinh dong cho phép loag * 14c=3,64 KA

Dé thoa mén cac diéu kién trén ,ta chon dao cach ly do han SIEMENS ché tao
c6 céc thong sd sau :

Ugm =36 kV

lgm=630-2500 A

Ine=20 -31,5 KA

Inmax=50-80 kA

b.Lwa chon va kiém tra cau chi ha ap:

Tta st dung chung 1 loaicau chi cao ap cho tat ca cac tram bién ap .Viéc lua
chon cau chi ha ap duoc tinh dya vao cac diéu kién sau:

bié¢n ap dinh muc : Udmee = Ugmm=35 kV

Dong dién so cap dinh mirc
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bé tinh dong dién so cép dinh murc ta thuc hién tinh cho cac di€ém c6 dong ng.’fm mach
16n nhéat .0 day chinh 13 tai MBA B2:
i = Ly KSyme2 —1,3.560 _
3*U, 3*35
Dong dién ca dinh mic:  lgmes = Ino=1,5 KA
Do d6 ta chon cau chi loai 3GD1604 -5B do hang SIEMENS ché tao ,co céc thong )
Sau:

2 A

Ugm=36 kV
Idm:20 A
l.sn=31,5 KA
Icét Nmin:120 A
c.Lwa chon va kiém tra Aptomat :

Véi Aptomat tong va Aptomat phan doan :
bié¢n ap dinh muc : Uima= Ugnm=35 V
k'SdeZ

\/g*udm

Dong dién dinh muc: lama = lvmax=

+Tinh cho céc tram bién 4p :
-Tram bién ap B1,B2,B3,B4:
co SdeA:560 Vv
KSym _ 1,3.560

lama = livmax=
m vmax \E*Udm \/§*O,38
Tir két qua tinh toan & trén ta c6 bang chon Aptoma sau ,cac aptomat duoc chon do
héng Merline Gerin ché tao

=1106,08(A)

Tén Loai S6 lwong | Ugm(V) | lam(A) lesn(KA) | SO cuc
tram
Bl CM2000N |3 690 2000 50 3-4
B2 CM2000N |3 690 2000 50 3-4
B3 CMZ2000N |3 690 2000 50 3-4
B4 CM2000N |3 690 2000 50 3-4
Vi Aptomat nhanh :

bi¢n ap dinh muc : Ugma= Ugmm=0,38

Dong dién dinh muc: lama = lvmax= K Suna;

\/é*udm
Trong do nla s Aptomat nhanh dua dién vé phan xuéng .
Két qua lya chon Aptomat nhanh dugc thé hién trong bang sau:
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S| Tén phan xudng St It Loai SL | Ugm | lgm |4
T VA (A) V) | (A | (kA)
T

1| Phan xudng co 805.7 | 1224,13 | CM1250N | 2 | 690 | 1250 | 50

khi chinh
2 | Phan xudng lép 803.59 | 1220,93 | CM1600N | 2 | 690 | 1250 | 50
rap
3| Phan xuong sua | 135.47 | 205,82 NS400N 2 | 690 | 400 10
chira co khi

4| Phan xudéngrén | 551.01 | 837,17 | C1001N 2 | 690 | 1000 | 25
5| Phan xudng diic | 345.54 | 524,99 NS630N 2 | 690 | 630 10
6 | BO phan nén ép 340 516,57 NS630N 2 | 690 | 630 10
7 | Phan xudéng két 202.2 307,21 NS400N 2 | 690 | 400 10

cau kim loai

8 | Vanphongva 85.27 | 129,55 NS250N 2 | 690 | 250 8
phong thiét ké

9 Tram bom 121.8 185,05 NS400N 2 | 690 | 400 10

d.Lwa chon thanh gop:

Tiéu chuan lya chon thanh gop:
Stt

Khe-lep * lev= NeTE
Véi Sy: La cong suat tinh tian 16n trong cac tram bién ap dugc tinh toan;

Theo do Stt:Stt82:1695129 kVA

Thay vao cong thirc trén ta c6 1o,> 1487,09 A

Viy ta chon thanh cai bang dong c6 tiét dién 120" 10 ¢6 1=1,2 m

lc,= 5200A :mdi pha ghép 3 thanh .Khoang cch trung binh hinh hoc D=300 mm

e.Kiém tra cap da chon :

Ta kiém tra cap da chon theo diéu kién 6n dinh nhigy:
F2 a.l, . /tqd
Véi:

a :Hé sé nhiét do ,cap 1561 dong co

ly :Dong ngin mach on dinh

tqq :Thot gian quy d6i ,dugc xac dinh bang tonh thoi gin tac dong cua bao v¢ chinh
tai may cat dién gan dlem su ¢d v6i thoi gian tac dong toan phan cua may cat dién

Véi ngan mach xa ngudn,ta 1iy thoi gian quy d6i bang thoi gian ton tai ngan mach
Ta chi can tinh toan cho doan cap c6 dong ngan mach 16n nhét 1a : Iy,=1,5 kKA
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F> al, \fty =6.1,5.,/0,4=5,7 mm’

V6i cap da chon c6 tiét dién F=50 mm? ta thdy cap da chon 1a thoa mén diéu
kién on dinh nhiét .
Két luén :

Tir cac két qua di tinh toan ¢ trén ta thiy cac phuong an va thiét bi dién chon
cho mang cao 4p 1a thoa min céc chi tiéu vé kinh t& k¥ thuat da dé ra
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Chuong V: )
TINH TOAN CONG SUAT PHAN KHANG DE NANG
CAO HE SO

CONG SUAT CHO NHA MAY

5.1.p3t van dé

Van d¢ stir dung hop 1y va tiét kiém dién niang trong cac xi nghiép cong nghiép
¢ y nghia rat 16n d6i véi nén kinh té vi cac XN nay tiéu thy khoang 55% tong sb dién
nang dugc san xuit ra . hé sd cong sudt cos] 1a mot trong cac chi tiéu dé danh gia XN
dung dién c6 hop 1y va tiét kiém hay khong . nang cao hé sb cong suat cos] la mot
chu truong 1au dai gin lién v6i muc dich phat huy hiéu qua cao nhét trong qué trinh
SX, PP va st dung dién nang .

Phén 16n céc thiét bi tiéu ding dién déu tiéu thu cong suat tac dung P va cong
suat phan khang Q . P 1 cong suit dugc bién thanh co ning hodc nhiét ning trong cac
thiét bj dung dién , con cong sudt phan khang Q 14 cong suat tir hoa trong may dién
xoay chiéu , no khong sinh ra cong. Qua trinh trao d6i cong suat Q gitra MF va hg tiéu
thu la mot qua trinh dao dong . moi chu ky cua dong dién , Q d6i chiéu 4 1an , gia tri
trung binh cua Q trong mo6i chu ky cua dong dién bang khong viéc tao ra cong suit
phan khang doi hoi tiéu tén nang luong cua dong co so cap quay MF dién . mat khac
cong suat phan khang cung cap cho h¢ tiéu thy dung dién khong nhat thiét phai 13y tir
nguon . vi vay dé tranh truyén tai mot luong Q kha 16n trén duong day , nguoi ta dat
gan cac ho tiéu dung dién cac may sinh ra Q dé cung cap truc tlep cho phuy tai , [am
nhu vay dugc goi 13 bu cong suat phan khang . khi bu cong suat phan khang th1 goc
léch pha gitra dong dién va dién ap trong mach s& nho di do d6 hé sd cong suét cos|
cua mang dugc nang cao Q,P va géc j c6 quan h¢ sau:

J =arctgP/Q

Khi lugng P khong doi , nhd ¢6 bu cong suit phan khang , lwong Q truyén tai
trén duong day giam xudng do d6 goc) giam , két qua 1a cos) ting 1én .

Heé s6 cong suat cos] dugc ning cao 1én s& dua dén nhimng hiéu qué sau :

+> Giam dugc ton that cong sudt va ton that dién ning trong mang dién.

+> Giam dugc ton that dién ap tong mang dién .

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

+> Tang kha nang phat cia cdc may phat dién .

Cic bién phap ning cao hé sb cong suit cosj.
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Nang cao hé so cong suat cosj tu nhién :1a im cac bién phap dé cac ho tiéu
thu dién giam b6t dugc luong cong suat PK tiéu thy nhu : hop Iy hoé cac QT san xuat,
giam thot gian chay khong tai cua cac dong co, thay thé cac dong co thuong xuyén
lam viéc non tai bang cac dong co cosj cong suit hop 1y hon ... ning cao hé sb cong
suét cos j tunhién rat cos j loi vi dua lai hiéu qua kinh té 1au dai ma khong phai dat
thém thiét bj bu .

Néng cao hé sb cong suat cosj bang bién phap bu coéng suat phan khang .
thuc chét 1a dat cac thiét bi bu & gz‘in cac ho tiéu thu dién dé cung cép cong sudt PK
theo yéu cau cua chung , nhd vay s& giam dugc lwong CSPK pha truyén tai trén
duong day theo yéu ciu cua ching .

Chon thiét bi bu .

bé bu cong suat PK cho cdc HTCC dién co thé st dung tu dién tinh, may bu
dong bo .

o day ta lya chon cac b tu dién tinh dé lam thiét bi bu cho nha may. St dung
cac bo tu ¢6 vu diém 1a tiéu hao it cong sut tac dung , khong c6 phan quay nhu may
bu déng bd nén lép rdp , van hanh va bao quan dé dang .tu dién dugc ché tao thanh
ting don vi nhé , vi thé c6 thé tuy theo sy phat trién cua cac phu tai trong qay trinh
SX ma ching ta ghep dan tu dién vao mang khién hiéu suat sir dung cao va khong
phai b6 vén dau tu ngay mot luc .

Vi tri dit cac thiét bi bu anh hudng rat nhiéu dén hiéu qua bu . cac bo tu dién
bu c6 thé dit & PPTT, thanh cai cao ap cua TBATG , tai c4c ti phan phéi ,ta dong luc
hodc tai dau cuc céac phu tai 16n . dé xac dinh chinh xac vi tri va dung PA dit bu cho
mot hé thong cung cap dién cu thé . song theo kinh nghiém thyc té trong trudng hop
cong suat va dung luong bu cong PK ciia cic NM , TB khong that 16n ¢ thé phan bo
dung lugng bu can thiét dat tai thanh cai ha ap cua cac TBATG dé gidm nhe von dau
tu va thuan loi cho cong tac quan 1y .

5.2.Xac dinh va phan bé dung luong bu

a). Xac dinh dung luong bu .
Dung lugng bu can thiét cho nha may duoc xac dinh theo cong thirc sau :
QbL‘J = I:)ttnm (th 1- th 2 )a
trong d6 : Pynm - phu tai tdc dung tinh todn ctia nha may (kw)
j 1— goc tng v6i hé sé cong suat trung binh trudce khi bu cosj | =

0.72
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J 2— gbc ing voi hé s6 cong suat bat budc sau khi bu
cosj ,=0.95

a - hé sb xét t6i kha ning nang cao cos] bang nhimng bién phap
khong doi hoi dat thiét bi bu,a = 0.9 - 1
Vé6i nha may dang thiét ké ta tim duoc dung luong bu can thiét :
Qby =Penm (tg) 1- tg) » )a=1904.99.(0,96-0.33).1=1200.14 Kvar

b). Phan bd dung luong bu cho cic tram bién 4p phan xudng .

Tir tram phéan phdi trung tim vé cac may BAPX 14 mang hinh tia gdm 6 nhanh .

BATT

Py Ty TE Ty Ty

Qb1 Qi Q2 Q Qps Q3 Qns Qs Qps Qs

Cong thire tinh dung lugng bu tdi vu cho cac nhanh cua mang hinh tia .

Quui =Qi — ((Q- Qui)/Ri )* Rig
Trong do :

Quuizcong suat phan khang can bu dit tai phu tai thi i (KVAr)
Qi : cong sudt tinh toan phan khang (mg v&i phu tai thir i (kVAr)
Q: cong suat phan khang toan nha may
Ri : dién tré cuia nhanh tha i (W)
Ry : dién tré tuong duong cua mang (W)

) R =(1/R+1/R; +1/R;3 +1/R,+1/Rs+1/Rg) ™
thay s0 : Ryg =0.01
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Két qua tinh toan phan bd dung luong bu trong nha may

TT | Tuyén cap | R(W) | Qq (kvar) | Qpu(kvar) Loai tu Qu SL
1 | PPTT-B, | 0.077 2209,5 1857,2 KC2-0.38-50-3Y3 50 16
2 | PPTT-B, | 0.053 2448 1936,1 KC2-0.38-50-3Y3 50 26
3 | PPTT-B; | 0.028 1836 867,1 KC2-0.38-50-3Y3 50 14
4 | PPTT-B, | 0.056 1530 1045,6 KC2-0.38-50-3Y3 50 34
5 | PPTT-Bs | 0.132 311,63 106,1 KC2-0.38-28-3Y1 28 4
6 Bs-Bg 0.097 1405 1125,3 KC2-0.38-50-3Y3 50 16
So d6 lip d:t tu bu cos tram B1 (cac tram BA khic lip dit twong tw)
rTTT T T | B T T rTTTT 1
| i T i | i i |
| H H | | | | | | H |
| | | | | | | |
N |, ey [T
| | | | | g9 | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
| Ly ,,:LA: :Lé: v v |
| | | | | | | |
Ta Aptomat | Tu phan Tua bu Tu aptomat Tua bu Tu phan Tt Aptomat
tong phéi PX cos]j phéan doan cos]j phéi PX tong
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) ) CH UiONG VI:
THIET KE MANG CHIEU SANG CHUNG CUA PHAN
XUONG SUA CHUA CO KHI

6.1.Pat vadn dé

Trong cac nha may, xi nghiép cong nghiép hé thong chiéu sang co vai tro
quan trong trong viéc dam bao chat luong san pham, nang cao nang suit lao dong, an
toan trong san xuat va stc khoé cua nguoi lao dong. Néu anh sang khong du, nguoi
lao dong s& phai lam viéc trong trang thai cing thang, hai mét va anh huéng nhiéu dén
strc khoé, két qua 1a hang loat san pham khong dat tiéu chudn k¥ thuat va ning suit
lao dong thap, tham chi con giy tai nan trong khi lam viéc. Cing vi vay hé thong
chiéu sang phai dam bao cac yéu cau :

+> Khong bi loa mat .

+> Khong b1 loa do phan xa .

+> Khong tao ra khoang tdi boi nhing vat bi che .

+> Phai c6 d6 roi dong déu

+> Phai tao dugc anh sang cang gin anh sang tu nhién cang tot .

6.2.Lua chon sé luong va céng sudt
cia hé théng den chiéu sang chung

Hé thng chiéu sang chung clia phan xudng sita co khi s& ding cac bong dén
soi dbt san xudt tai Viét Nam .
Phan xuong stra chita co khi c6 mat bé“mg su dung 1a 900 m? cac thiét bi duoc
phan bd déu trén mit bang PX gom ca phong sinh hoat va nghiép vu phan xuéng .
Nguon dién sir dung U=220 V dugc lay tir ti chiéu sang cua tot TBAPX B5
bJ roi yéu cau : E=301x
Hé s6 du trir : k=1.3
Khoang cach tir dén dén mat cong tac
H= h-h¢-h,, =4.5-0.7-0.8 =3 m
trong d6 : h —chiéu cao cua PX (tinh tir nén dén trin cua PX)
h. —khoang céach tir tran dén dén, h, =0.7 m
h,, — chiéu cao tir nén phan xudng dén mat cong tac,hy, =0.8m
Khoang céch gitra cdic den L=1.8 * H=5.4 m, chon L=5 m
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DPén duoge bo tri 1am 4 diy , cach nhau 5m , cach tudng 13 2.5 m , tong cong 1a
32 bong , mdi day 8 bong .
- X4c dinh chi s6 phong :
a =a.b/H.(a+b)=20.45/3.(20+45)=4,62
Léy hé sb phan xa cua tuong la 50% , cuia tran 1a 30% , tim duoc hé s st dung
Ksg =0.48 léy hé s du trit k=1.3 , hé s6 tinh toan Z= 1.1 , xac dinh duoc quang thong
moi dén 1a :
F= K*E*S*Z/ n.K
=1,3.30.900.1,1/32.0,48=2513,67 (lumen)
Tra bang chon bong P=200 W
Ngoai chiéu sang trong phong san Xuat con dat thém 4 bong cho 2 phong thay
quan 4o , phong WC . tong cong toan xudng can :
32bong *200+ 4bong *200=7,2 KW

6.3.Thiét ké mang dién chiéu sang
Dit riéng mot ti chiéu sang canh cira ra vao ldy dién tir to phan phdi cua
xuong. Ta gdm mot aptdmat tong 3 pha va 9 Aaptdmat nhanh mot pha, mdi aptdmat
nhanh cép dién cho 4 bong .

a). Chon cap tir ta PP t6i ti chiéu sang .
=R =164A
3*u,,
Chon cép ddng 4 161, vé PVC , do CLIPSAL san xuét , tiét dién 6 m?
lp=45A  PVC(3.6+1.4)
b). Chon ap tdmat tong .
Chon aptémat tong 50 A , 3 pha , do Pai Loan san xuat TO-50EC- 50A

cs

c). Chon aptomat nhanh .
Cac aptdomat nhanh chon giéng nhau, mdi aptdmat cap dién cho 4 bong .
Dong qua aptémat (1pha)
I,=4.0,2 /0,22 = 3,64
Chon 9 aptomat nhanh 1 pha I4, = 10 A do Pai Loan ché tao
d). Chon daV dan tir aptomat nhanh den cum 4 béng
Chon day dong boc tiét dién 2.5 mm? c6 lep =27 A
- Kiém tra diéu kién chon day két hop véi _aptomat .
+> Kiém tra cap PVC (3.6+1.4) hé sb hiéu chinh k=1
45A> 1,25.50/1,5=41,6A
+> Kiém tra dy 2,5 mm®
27A>1,25.10/1,5=8,33 A
- Kiém tra d6 1éch dién ap .
Vi duong day ngan , cac day déu duoc chon vuot cAp khong can kiém tra
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