


NHA MAY

L.Vi tri dia li va vai tro kinh té:

Nha may ché tao may bay dugc xay dung trén dia ban huyén Soc Son,
voi quy mo 16n gdm 10 phan xuéng .Do dic diém cua nha may 1a c6 nhiéu
tiéng 6n , nén nha may dugc xdy dung ¢ noi xa dan cu.Nha may duoc xay
dung gﬁn san bay Noi Bai tién cho vi¢c stra chita , van hanh .

Nha may ché tao may bay doi hoi cong nghé , do chinh xac cao, Vén dﬁu
tu 16n , chi mot khau bi gian doan cling gy ra nhimg ton that 16n vé kinh té
vi vay ta xép nha may vao ho tieethu loai I,cAn duoc cung cip dién lién tuc
va an toan.

II. Pic diém va phan bd phu tai :

Nha may 1am viéc theo ché do 3 ca ,thoi gian st dung cong suit cuc dai
Taax = 5500h ,cac thiét bi 1am viéc véi cong suat gﬁn dinh mutc , cac phan
xuong déu 1a ho loai I trir phan xudng Stra chita co khi duge xép vao ho loai
1.

Theo du kién cua nghanh di¢n thi :

+Nha may duoc cip dién tir tram bién ap khu vuc cach nha may 10km
+Cap dién bang duong day cap ngam lo kép :XLPE
+Dung lugng ngan mach v€ phia ha ap cua tram khu vyc 1a:250 MVA

Danh sach va cong suit ciia nha may nhu sau :



STT | Tén phan xudng Cong suat dat | Dién tich
1 Phan xudng két cau kim loai 2500 5537
2 Phén xudng lap rap co khi 2200 12305
3 Phan xudng duc 1800 10547
4 Phan xudng nén khi 800 4746
5 Phan xudng rén 1600 10547
6 Tram bom 450 2109
7 Phan xudng stra chira co khi Theo tinh toan | 2109
8 Phan xudng gia cong gbd 400 3516
9 Ban quan ly nha may 120 2461
10 Chiéu sang phan xudng Theo tinh toan

CHUONG II: XAC PINH PHU TAI TiNH TOAN
I. Pit van deé:

Phu tai tinh toan 1 phu tai gia thiét 1au dai khong ddi ,twong dwong vai
phu tai thuc té (bién d6i) vé mat hiéu qua phat nhiét hodc muc do huy hoai
cach dién .N6i cach khac ,phu tai tinh toan ciing dot nong thiét bi toi nhiét o
tuong tu nhu phu tai thuc té gay ra,vi vay chon thiét bi theo phu tai tinh toan
s& dam bao cho thiét bi an toan vé mat phat néng .

Phu tai tinh toan duoc st dung dé:
+Lwa chon va kiém tra cac thiét bi trong hé théng cung cip dién
nhu:MBA,day dan ,ca thiét bi dong cat ,bao vé..
+Tinh toan ton that cong suit ,ton that dién nang ton that dién ap
+Luya chon dung luong bu cong suat phan khang.

Phu tai tinh todn phu thudc vao cac yéu t6 nhu:
+Cong suét , sb luong ,ché do 1am viéc cta ca thiét bi dién
+Trinh d6 va phuong thirc van hanh cia hé thong.

Néu phuy tai tinh toan xac dinh dugc nhé hon thyc té thi s& lam giam tudi
tho cta thiét bi ,c6 thé dan dén chay né.Ngu:cyc lai , s€ lam du thira cong suét
, 1am & dong von dau tu , gia ting ton that .

Ta c6 phuong phéap dé xac dinh phu tai tinh toan nhu sau:




1. Phuong phap x4c dinh phu tai tinh toan theo cong suét dat va hé sd nhu
cau K,
Ptt = knc * Pd
Trong do:
K, : Hé s6 nhu cau tra trong ) tay ki thuat
Py : Cong suit dit cua thiét bj hodc nhom thiét bi .Trong tinh toan
c6 thé coi gan ding: Py =P 4 (kW)

2. Phuong phép xac dinh phu tai tinh toan theo hé sb hinh dang cta do thi
phu tai va cong suat trung binh :
Py = kna * P

Trong do: , ‘ q
Knq : HE s6 hinh dang cua d6 thi tra trong so tay ki thuat
Py, : Cong suat trung binh cua thiét bi hoac nhom thiét bi (kW)

1
[P(t)dt A

t t

3. Phuong phéap xéac dinh phu tai tinh toan theo cong suat trung binh va do
léch ctia d thi phu tai khoi gia tri trung binh :
Py=Py + Bo
Trong do:
Py, : cong suét trung binh cua thiét bi hodc nhom cac thiét bi (kW)
6 : Do léch cuia dd thi phu tai khoi gid tri trung binh
B :He¢ s6 tan xa clia ©

4. Phuong phép xac dinh phu tai tinh toan theo cong suat trung binh va hé s6
cuc dai:
Ptt = kmax * Ptb = kmax*ksd*Pdm

Trong do:

Pam : Cong suat dinh mirc cua thiét bi hodc nhém thiét bj (KW)

Py : Cong suat trung binh cta thiét bi hodc nhom thiét bi (KW)

Kumax : HE s cuc dai tra trong ) tay ki thuat theo quan h¢ :

B kmax = f(nhq avksd)
kg : HE sO st dung tra trong s6 tay ki thuét
ny, : SO thiét bi dung dién higu qua.

5. Phuong phap xac dinh phu tai tinh toan thao suét tiéu hao dién ning cho
mot don vi san pham :
a*M
Tmax

Py=



Trong do :
a, : Suat chi phi dién nang cho mot don vi san pham (kWh/dvsp)
M : Sb san pham san xuit duoc trong mot nam
Tmax : Thoi gian st dung cong sudt 16n nhat(h)

6. Phuong phap xac dinh phu tai tinh toan theo suét trang bi dién trén don vi
dién tich:

Py =po *F
Trong do:
Do : Sut trang bi dién trén mot don vi dién tich.(W/m?)
F : Dién tich b tri thiét bj (m?)

7. Phuong phép tinh truc tiép:

Trong cac phuong phép trén ,phuong phap 1,5,6 dua trén kinh nghiém
thiét ké va van hanh dé xac dinh phu tai tinh toan nén chi cho cac két qua
gan dang. Cac phuong phap khac cho két qua chinh xac hon nhung phtc tap
hon.

Trong dd 4n nay :

+Phan xudng sua chita co khi ta xac dinh phu tai tinh toan theo cong
suét trung binh va h¢ s6 cuc dai .

+Cac phan xudng khac xac dinh phu tai tinh toan theo cong suat dit.

+Phu tai chiéu sang cua phan xuéng duoc xac dinh theo phuong phap
suét chiéu sang trén mot don vi dién tich san XUAt.

II. X4ac dinh phu tdi tinh toan ciia phan xwdéng sira chira co khi:
Phén xudng stra chita co khi 13 phan xuong sb 7 trén so do . Phan 16n
thiét bi lam viéc dai han ,chi ¢6 :Dam treo c6 palang dién va can truc canh co

palang di¢n 1a 1am viéc & ché d6 ngén han 1ap lai.

1. Phuong phéap x4c dinh phu tai tinh toan theo cdng suat trung binh va hé sb
cuc dai

n
Ptt = kmax*ksd>l< Pdm
i=1
Trong do :
Pgy : Cong suat dinh muc cua thiét bi thr i trong nhom.
n :So thiét bi trong nhom .
Nhq : : S thiét bi sir dung dién hiéu qua.
S6 thiét bi dung hiéu qua 1a sb thiét bi c6 cung cong suat , cung ché do
lam viéc gay ra mot hi¢u qua phat nhi¢t hoac mac do huy hoal cach dién



dung bang cac phu tai thuc té(co cung cong sudt va ché do lam viée c6 thé
khac nhau) gay ra trong qua trinh lam vi€c, n,q duoc xac dinh bang biéu
thirc sau:

Lo, 2
(& Fam’

Npg = n 2

& Fam’

Trong do : ’ ’
Pym; : C@ng §uét dinh mrc cua thiét bi thir 1 trong nhom
n SO thiét bi trong nhém

Khi n 16n thi viéc xac dinh nyq kha phirc tap nén ta tinh gan ding voi sai sd
<+10%

P
a. Trudng hgp m —_dmmax < 3yap . >4thi Ny, =N
dm min

Néu trong nhom cé n | thiét bi ma cong suat ciia chung < 5% téng cong
suét ca nhom thi: Nhq = D-1; .
Trong do :

P gm max : CONg sudt dinh muac cua thiét bi ¢ cong suét 1on nhat trong
nhom.

P 4m min : COng suat dinh muc cua thiét bi ¢6 cong suat nho nhat trong
nhom

P
b.Truong hop m = —dMmMax 3 5

«d 20.2 , nyq s€ duoc xac dinh theo
dm min
biéu thuc :
2 3 P
% dmi
Npyg= —— <n
dm max

c. Khi khong 4p dung dugc cac truong hop trén , viéc xac dinh npq phai tién
hanh theo trinh tu :

M
n

Trong do :
n : S6 thiét bi trong nhém
n; : SO thiét bi ¢ cong suat khong nhé hon 1/2 cong suét cua thiét bi
c6 cong suat 16n nhat

- |



PP, : Tong cong suat cua n va n, thiét bj .
+Tra trong sO tay ki thuat : n" hq = f(1+,Px)
+Tinh : nyq = n hq-T

*Truong hop n>3 , nyq < 4 phu tai tinh toan dugc xac dinh theo cong thirc :
n
Py = igl kpti * P -

Trong do :
ky : HE s6 phu tai cta tig may
C6 thé 13y gan dung:
ky = 0,9 dbi voi thiét bi lam viéc & ché d6 dai han
k = 0,75 d6i voi thiét bi 1am viéc & ché do ngan han lap lai

*Néu trong nhém co thiét bi 1am viéc & ché do ngén han 13p lai thi phai
quy doéi vé ché do lam viéc dai han theo cong thurc :
Pga = v TD% Py

TD% : Phan tram ty ding

*Ta tinh 14, : Dong di¢n dinh murc cho timmg may theo cong thirc sau :
P

Ucos<p\/§

U= Uy, =0.38 kV

Idm =

2. Phan nhom phu tai :

Viéc phan nhém thiét bi dién tudn theo cic nguyén tic sau:
+Céac thiét bi trong cung nhém nén ¢ gan nhau dé giam chiéu dai duong day
ha &p , nho vay tiét kiém duogc von dau tu va ton that trén cac duong day ha
ap trong phan xudng .
+Ché d6 1am viéc cta cac thiét bi trong cing 1 nhém nén giong nhau dé xac
dinh phu tai tinh toan duoc chinh xac , va thuan loi cho viéc lua chon
phuong thirc cung cap dién cho nhom.
+T0ng cong suat ciia nhom nén xap xi nhau dé giam chung loai ti dong luc
can dung trong phan xudng va toan nha mdy . Thiét bi trong cting mot nhom
khong nén quéa nhiéu béi sé dau ra cac ta dong luc thuong < (8+12) dau .

Ta chia phan xudng stra chita co khi thanh 5 nhém nhu sau:

STT Tén thiét bi S6 Kihiéu |P4, |Pdm
lugng | trén mat | 1 toan bd
béng may
NHOM 1
1 | May cua kiéu dai 1 1 1.0 |1.0




2 Khoan ban 1 3 0.65 |0.65
3 | May mai tho 1 5 28 2.8
4 May khoan diing | 6 2.8 2.8
5 Mady bao ngang 1 7 4.5 4.5
6 May x9c 1 8 2.8 2.8
7 | May mai tho 1 30 28 2.8
TONG NHOM 1 7 17.35
NHOM 2
1 Mady mai tron van nang 1 9 2.8 2.8
2 May phay ning 1 10 4.5 4.5
3 May phay van nang 1 11 7.0 7.0
4 May tién ren 1 12 8.1 8.1
5 | May tién ren 1 13 10.0 | 10.0
6 | May tién ren 1 14 140 |14.0
7 Mgy tién ren 1 15 4.5 4.5
8 | May tién ren 1 16 10.0 |10.0
9 May ti€n ren 1 17 20.0 120.0
TONG NHOM 2 9 80.9
NHOM 3
1 | May khoan dung 1 18 0.85 |0.85
2 | Cautruc 1 19 242 242
3 May khoan ban 1 22 0.85 ]0.85
4 | Bé dau co ting nhiét 1 26 25 |25
5 May cao 1 27 1.0 1.0
6 | May nén cat lién hop 1 31 1.7 |17
7 | May mai pha 1 33 28 2.8
8 | Quatlorén 1 34 15 |15
9 May khoan diing | 38 0.85 10.85
TONG NHOM 3 9 36.25
NHOM 4
1 | Bé ngam dung dich kiém 1 41 30 [3.0
2 | Bé ngdm nudc noéng 1 42 3.0 [3.0
3 | May cudn day 2 46 12 |24
4 | May cudn day 1 47 1.0 |1.0
5 | Bé ngadm tam c6 ting nhiét 1 48 30 [3.0
6 | Tuxay 1 49 30 [3.0
7 May khoan ban 1 50 0.65 ]0.65
8 | May mai tho 1 52 28 2.8
9 | Ban thir nghiém thiét bi dién 1 53 70 |7.0
TONG NHOM 4 9 25.85
NHOM 5
1 | Bé khtr ddu m& 1 55 3.0 |3.0




2 | Lo dién luyén khudn 1 56 50 |5.0

3 | Lo dién nau chay babit 1 57 10.0 |10.0

4 | Lo dién ma thiéc 1 58 3.5 |35

5 | Quat 10 dac dong 1 60 15 |15

6 May khoan ban 1 62 0.65 |0.65

7 | Méy udn cac tim mong 1 64 1.7 |17

8 | May mai pha 1 65 28 |28

9 | May han dién 1 66 25.0 ]25.0

10 | Chinh luu sélénium 1 69 0.6 |06
TONG NHOM 5 1 53.75




3.Xac dinh phu tai1 tinh toan cua tung nhom :

NHOM 1
STT Tén thiét b S6 Kihiéu |Pg |Pdm
luong | trén mat | 1 toan bd
bang may
1 | May cua kiéu dai 1 1 1.0 |1.0
2 Khoan ban 1 3 0.65 |0.65
3 Mady mai tho 1 5 2.8 2.8
4 May khoan diing | 6 2.8 2.8
5 Maiy bao ngang 1 7 4.5 4.5
6 May xoc 1 8 2.8 2.8
7 Mdy mai tho 1 30 2.8 2.8
TONG NHOM 1 7 17.35

Tra bang PL1.1 tim dugc k= 0.15 ; cosep=0.6
n=7 ;n;=5
P=17.35 ;P=15.7
n-=n,;/n=5/7=0.71
P+=P,/P=15.7/17.35=0.9
Tra bang PL 1.4 tim dugc : n«,q=0.8
S4 thiét bi su dung hiéu qua : nyg=nsnq.n=0.8%7=5.6
Tra bang PL1.5 v&i kyq=0.15 ; npg=5 tim duoc kyax=2.87
Phu tai nhom 1:
Py= Ksq-Kinax ) Pami=0.15%2.87*%17.35=7.47
Qu= P.tgp=7.47%1.33=9.94
Si=Py/cosp=7.47/0.6=12.45
I=S/UV3=18.92




NHOM 2

STT Tén thict bi So Kihiéu [Py |Pdm
luong | trén mat | 1 toan bd
bang may

1 Mady mai tron van nang 1 9 2.8 2.8

2 May phay ndng 1 10 4.5 4.5

3 May phay van ndng 1 11 7.0 7.0

4 May ti€n ren 1 12 8.1 8.1

5 May ti€n ren 1 13 10.0 ]10.0

6 May ti€n ren 1 14 140 |14.0

7 May ti€n ren 1 15 4.5 4.5

8 May tién ren 1 16 10.0 ]10.0

9 May tién ren 1 17 20.0 ]20.0
TONG NHOM 2 9 80.9

Tra bang PL1.1 tim dugc k= 0.15 ; cosep=0.6
n=9 ;n;=4
P=80.9 ;P=54
n«=n;/n=4/9=0.44
P+=P,/P=54/80.9=0.67
Tra bang PL 1.4 tim duoc : nx,q=0.87
S6 thiét bi sw dung hiéu qua : np=n«,;.n=0.87*9=7.83
Tra bang PL1.5 v&i kyq=0.15 ; npg=7 tim duoc kya=2.48
Phu tai nhom 2:
Py= kg Kimax 2 Pami=0.15%2.48%80.9=30.09
Q= Py.tgp=30.09*1.33=40.01
Si=Py/cos(p=30.09/0.6=50.15
1,=S/UN3=76.20




NHOM 3

STT Tén thiét bi S6 Kihiéu |Pgn |Pdm
lugng | trén mat |1 toan bo
bing may

1 May khoan ding 1 18 0.85 ]0.85

2 | Cautryc 1 19 41.92 | 41.92

3 May khoan ban 1 22 0.85 ]0.85

4 | Bé dau c6 tiang nhiét 1 26 25 |25

5 | May cao 1 27 1.0 |1.0

6 | Méy nén cat lién hop 1 31 1.7 |17

7 | May mai pha 1 33 28 |28

8 Quat 10 rén 1 34 1.5 1.5

9 May khoan ding 1 38 0.85 ]0.85
TONG NHOM 3 9 53.97

Thiét bi cAu truc lam viée & ché do ngén han 1dp lai chuyén vé ché d6 dai han
: Pga=24.2%1.7=41.92
Tra bang PL1.1 tim dugc k= 0.15 ; cosep=0.6
n=9 ;n=I
P=53.97 ;P=41.92
n~=n;/n=1/9=0.11
P+=P,/P=41.92/53.97=0.78
Tra bang PL 1.4 tim duoc : nx,q=0.17
S6 thiét bi sw dung hiéu qua : np=n«,.n=0.17*9=1.53
V 61 n>3 ;nyq<4 nén phu tai nhém 3 duogc tinh theo cong thirc :
Pttz ZPdm1*kt1=O9*5397=4857
Q= Py.tgp=48.57*1.33=64.60
Si=Py/cosp=48.57/0.6=80.95
I=S/UV3=122.99




NHOM 4

STT Tén thiét b S6 Kihiéu |Pgn |Pdm
lugng | trén mat |1 toan bo
bang may
1 | Bé ngdm dung dich kiém 1 41 30 [3.0
2 | Bé ngdm nudc noéng 1 42 3.0 3.0
3 | Méy cudn day 2 46 12 |24
4 | May cudn day 1 47 1.0 |1.0
5 | Bé ngdm tim co ting nhiét 1 48 3.0 [3.0
6 | Tuxdy 1 49 3.0 [3.0
7 May khoan ban 1 50 0.65 |0.65
8 | May mai tho 1 52 28 2.8
9 | Ban thir nghiém thiét bi dién 1 53 70 7.0
TONG NHOM 4 9 25.85

Tra bang PL1.1 tim dugc k=0.15 ; cos@=0.6
n=9 ; n;=1
P=25.85 ;P=7
n«~=n;/n=1/9=0.11
P+=P,/P=7/25.85=0.27
Tra bang PL 1.4 tim dugc : n«,q=0.76
S6 thiét bi sw dung hi¢u qua : ny=n«,,.n=0.76*9=6.84
Tra bang PL1.5 v&i kyg=0.15 ; npg=6 tim duoc ky.=2.64
Phu tai nhom 4:
Ptt: ksd-kmax.ZPdmi: 10.24
Q= Py.tgp=13.62
Si=Py/cosp=17.07
I=S/UV3=25.94




NHOM 5

STT Tén thiét bi So Kihiéu |P4, |Pdm
lugng | trén mat | 1 toan bo
bang may

1 Bé khir dau m& 1 55 3.0 3.0

2 | Lo dién luyén khudn 1 56 50 |5.0

3 Lo dién niu chay babit 1 57 10.0 |10.0
4 Lo dién ma thiéc 1 58 3.5 |35

5 | Quat 10 dac dong 1 60 15 |15

6 May khoan ban 1 62 0.65 |0.65
7 May ubn cac tim mong 1 64 1.7 1.7

8 | May mai pha 1 65 28 |28

9 | May han dién 1 66 25.0 |[25.0
10 | Chinh luu sélénium 1 69 0.6 0.6

TONG NHOM 5 10 53.75

Tra bang PL1.1 tim dugc ky=0.7 ; cosp=0.9

V01 Pray/Pmin=41.6>3 ; n>0.2 nén

S6 thiét bi su dung hiéu qua : np=2*Y Pumi/Pammax=10.75
Tra bang PL1.5 v&i kyg=0.7 ; nyg=10 tim dugc Kyax=1.16

Phu tai nhom 5:
Pi= K. Kmax Y Pami=43.65
Qy= Py.tgp=20.95
S=Py/cosp=48.5
I=S/UN3=73.69

I11. X4c dinh phu tdi tinh todn ctia cac phan xwéng :

Ta x4c dinh phu tai tinh todn cua cac phan xudng theo cac budc sau :

B1.Tinh cong suat chiéu sang cua phdan xuong

PCS = pO*F
Qcs = Pes*tg ()

Néu hé thong sir dung chiéu sang bang dén soi d6t thi cos o, .= 12>tgp =0

Q=0

B2.Tinh cong sudt déng liec ciia phdn xuéng :

+ D6i v6i phan xudng sira chita co khi :
Py = kg* 2 Pim
Qar = kg™ 2 Qdm

Trong do:




ke =0,8 : Hé s déng thoi
+ D01 voi1 cac phan xudng khac :

Pdl = knc*Pd
Qa = Pa*tg ¢
B3. Tinh phu tai tinh todn cua cdc phan xuwong :
Ptt = Pdl + Pcs
Qtt = le +ch = le
Se=+P; +Q;
S, S
Iy =

U 3 0383

1. Xac dinh phu tai tinh todn ctia phan xudng stra chira co khi :

*Cong suat dong luc ciia phan xuong :
Pd1 = kdt* Z Pdm=0.8* 140.02=1 1202(kW)
Qamka*Y Qqi=0.8%149.12=119.3(kVAr)
*Cong suat chiéu sang cua phan xuong :
Chon p=14:
P.s=14.2109=29.53(kW)
ch:()
*Phu tai tinh toan ctia phan xuong :
P=141.55(kW)
Q:=119.3(kVAr)
S=185.12(kVA)

STT | Tén phan xuong | P4 F Ko | cosp |po | Pa Quai P Qs

1 Phan xudng két |2500(5537 |02 [0.6 [15 [500 |665 83.05 |0
céu kim loai

2 Phan xudng lép 2200 | 12305103 [0.55 |14 |660 |1002.2 |172.27|0
rap co khi

3 Phan xudng dac | 1800 | 10547 (0.6 | 0.7 |12 |1080 | 1101.82 | 126.56 | 0

4 Phan xuéng nén | 800 |4746 (0.6 |0.8 |10 [480 |360 4746 |0
khi

5 Phan xuéng réen | 1600 | 10547 (0.5 0.6 |15 |800 | 1064 158.21 |0

6 Tram bom 450 {2109 |0.19{0.35 {10 |85.5 |228.83 [21.09 |0

7 Phan xudéng gia | 400 |3516 [0.19/0.68 |14 |76 81.95 4922 10
cong go

8 63 49.22 130.5

Ban quan lynha | 120 [2461 |0.7 |08 |20 |84

may




STT | Tén phan xudng Py Qq S L
1 Phan xudng két cau kim | 583.05 665 884.41 1343.72
loai
2 Phén xudng lip rap co khi | 832.27 1002.2 1302.72  |1979.28
3 Phén xudng duc 1206.56 1101.82 | 1633.95 |2482.53
4 Phan xudng nén khi 527.46 360 638.60 970.25
5 Phén xudng rén 958.21 1064 143187 | 2175.5
6 Tram bom 106.59 228.83 252.44 383.54
7 Phan xudng gia cong g6 | 125.22 81.95 149.65 227.37
8 Ban quéan ly nha may 133.22 93.5 162.76 247.29
4472.58 4597.3 6456.4

VI. Xac dinh phu tdi tinh toan cia nha may:

Pum= Kae* 2. Py = 0,8%(4472.58+141.55) = 3691.3(kW)
Qunm= ko™ 22 Qe = 0,8%(4597.3+119.3) = 3773.28(kV Ar)
Hé s cong suat cia toan nha may :

P
cosp, =—"==0.70

ttnm

V. Xac dinh tim phu tai dién va vé biéu d6 phu tai :

1. Xac dinh tam phu tai dién :

Tam phu tai dién 1a diém thoa mén diéu kién momen phu tai dat gia tri cuc

tiéu zn:Pili - min
i=1
Trong do :

P;, I, : Cong suat va khoang cach cua phu tai thr i dén tim phu tai

Dé x4c dinh toa do cla tim phu tai ta sir dung cong thure sau :

ZSiyi

>Sx,
1 .

Xo =

>s

1

Trong do :

n 5 Yo ™

n

258

1

n
lesizi
n

2.8,

1

X0, Yo, Zo : Toa do ciia tam phu tai dién
Xi , Vi, Z : Toad0 cua phu tai thtri tinh theo toa d§ xyz tuy

chon

Si : Cong suat cua phu tai thi i

Trén thuc té ta it quan tam dén toa do z




Tam phu tai dién 1a vi tri dé dit cac tram bién ap , tram phan phéi , tu
phan phdi , ti dong lyc , nham muc dich tiét kiém chi phi cho diy dan va
giam t6n that trén ludi dién .

Toa do cua cac phan xudng xac dinh nhu bang sau :

STT | Tén phin xudng X Y S
1 Phéan xuodng két cau kim 26.5 | 68.5 |884.41
loai
2 Phéan xuong lip rap co khi | 34 41.5 | 1302.72
3 Phan xudng duc 69.5 |67 1633.95
4 Phan xuong nén khi 92 43.5 |638.60
5 Phan xuong rén 76.5 |45 1431.87
6 Tram bom 93 23 252.44
7 Phan xudng sura chita co 41 17.5 | 185.12
khi
8 Phan xudng gia cong gb 67 |17 |149.65
9 Ban quan ly nha may 19 18.5 |162.76
6641.52
Toa d0 tam phu tai la :
X0=59.29
Y =49.83

2 Biéu do6 phu tai dién :

Biéu d6 phu tai dién 13 nhimg vong tron vé& trén mit phing , c6 tim tring
voi1 tam phu tai dién , dién tich ti 1€ voi cong suét cua phu tai

Biéu dd phu tai dién cho phép nguoi thiét ké hinh dung dugc su phan bd
phu tai trong khu vuc can thiét ké , tir d6 14p nén cac phuong an cung cap
dién

Biéu do duoc chia lam 2 phén
+Phan phu tai dong luc : phan quat gach cheo .
+Phan phu tai chiéu sang : phan quat dé trang

Ta coi phu tai ctia cac phan xudng phan bd déu theo dién tich phan xudng
, nén tam phuy tai co thé 1y trang véi tim hinh hoc ctia phan xudng trén mat
bang.

Ban kinh vong tron cua phu tai thtr 1 duoc xac dinh theo cong thic:

Trong do :
m : Ti 1é xich , chon m=10kVA/mm®



Goc ciia phu tai chiéu sang duoc xac dinh theo cong thirc

cs

360" *P,
P

tt

Ta c6 két qua tinh toan nhu sau :

STT

Tén phan xudng Py P St Oleso)

1 Phan xudng két 583.05 |83.05 |884.41 |9.69 |51.28
cAu kim loai

2 Phén xudng lap 832.27 |172.27|1302.72 | 11.76 | 74.52
rap co khi

3 Phan xudng duc 1206.56 | 126.56 | 1633.95 | 13.17 | 37.76

4 Phan xudng nén 527.46 |47.46 |638.60 |8.23 |32.39
khi

5 Phan xuong rén 058.21 | 158.21 | 1431.87 | 12.33 | 59.44

6 Tram bom 106.59 [21.09 |252.44 |5.18 |71.23

7 Phan xudng stra 141.55 [29.53 |185.12 443 |75.1
chira co khi

8 Phan xudng gia 12522 [49.22 |149.65 |3.98 |141.5
cong gd

9 Ban quan ly nha 133.22 |149.22 |162.76 |4.16 | 133
may




CHUONGIIL:THIET KE MANG PIEN CAO AP CUA
NHA MAY

I. Pit van dé:

Viéc lua chon so d6 cung cép dién anh huong rat 16n dén céc chi tiéu kinh té
ki thuat ctia hé thong . Mot so d6 cung cap dién dugc coi 13 hop 1i phai thoa
mién cac diéu kién co ban sau :

+Pam bao cac chi ti€u ki thuat

+Pam bao céc chi tiéu cung cap dién .

+Thuén tién va linh hoat trong van hanh.

+An toan cho nguoi va thiét bi

+Dé& dang phat trién dé dap Gmg nhu cau ting truéng ctia phu tai
dién .

+Pam béo cac chi tiéu vé& mat kinh té.

Trinh tu thiét ké mang dién cao ap cho nha may bao g6m cac buoc:

1.Vach cac phuong an cung cap dién .

2.Lya chon vj tri , s6 luong , dung luong ctia cac tram bién ap
va lya chon chung loai , tiét dién cac dudng day cho cac phuong an .

3.Tinh toan kinh té , ki thuat dé lya chon phuwong an cho hop i .

II. Co sé li thuyét va cac cong thire sir dung dé tinh toan phwong an :

Trudc tién ta can lya chon cip dién ap hop 1i cho duong day truyén tai dugc
tir hé théng vé nha may.Ta 4p dung cong thirc sau:
U=4.34 Jy1+0.016P (kV)

Trong do :

P : Cong suit tinh toan ctia nha may.(kW)

1 : Khoang cach tir tram bién ap trung gian vé nha may.(km)
Ap dung ta tinh duoc :
U =35.6(kW)
Tir két qua tinh toan ta chon cap dién ap 35 kV tir hé théng cap cho nha may.

Dé lap duoc cac phuong an trude hét ta phai xac dinh duoc :

1. Phuong 4n cung cap dién cho cac tram bién 4p phan xudng

Nguoi ta thudong st dung cac phuong phap sau:



a.Phwong dn siv dung so dé din siu:

Dung day trung ap 35kV vao sdu trong nha may dén tin cac tram bién
ap phan xudng .

Uu diém : cua phuong an nay 1a : Nho dua truc tiép dién cao ap vao
tram bién 4p phan xudng nén s& giam duoc von dau tu xay dung tram bién
ap trung gian hodc tram phén phéi trung tdm , giam dugc ton that va ning
cao nang luc truyen tai cia mang .

Nhuoc diém: Do tin cdy cung cip dién khong cao , cac thiét bi trong so
dd nay co gia thanh dat , yéu cau trinh d6 van hanh cao .

So d nay chi thich hop véi cac nha may ¢ phu tai rat Ién va cac phan
Xudng san xudt nam tap trung gan nhau , nén ta khong str dung phuong an
nay.

b. Phuwong dn sir dung tram bién dp trung gian (TBATG) :

Nguén 35kV qua TBATG dugc ha xubng dién ap 10kV dé cung cép cho
c4 tram bién 4p phan xudng .

Uu diém : + Giam duoc von dau tu cho mang dién cao ap nha may
cling nhu tram bién ap phan xudng

+ Van hanh thuan lgi , do tin cay cung ca”ip dién duoc cai
thién .
Nhuwoc diém: + Phai dau tu xdy dung BTATG
+ Gia tang t6n that trong mang cao ap.
Vi nha may 1a h¢ loai I tram bién 4p trung gian phai dit 2 may bién ap
vOi cong suét duogc chon theo diéu kién :
N.SgmB 2 Stam = 5278.57kVA.
Trong do :
n : S6 may bién ap trong tram .
S ams : COng suét cta may bién ap
S ttm : COng suat tinh toan cua nha may

Suyra: Sgmp>2639.29 kVA

Ta chon may bién ap tiéu chuan : S 4, = 3200 kVA

Kiém tra dung luong méay bién ap da chon theo diéu kién qua tai su cb
v6i gia thiét cac ho loai I trong nha may déu c6 30% phu tai loai I1I c6 thé
tam ngung cung cap dién khi can thiét .

(1’1-1) kqt- S dm B=S ttsc

Trong do:

Ky : Hé s6 qua tai sy ¢ k o = 1,4 néu thod man diéu kién mdy bién ap
van hanh qua tai khong qua 5 ngay dém thoi gian qua tai trong 1 ngay dém
khong vuot qua 6h trude khi qua tai may bién ap van hanh voi hé s6 tai <
0,93 .

n : SO may bién ap c6 trong tram bién ap .



S e 1 CONg suét tinh toan su ¢ : Khi ¢ sur cé mot may bién ap co thé
dugc loai bo mot sd phu tai khong quan trong dé giam nhe dung lugng may
bién 4p nho vay giam d vén dau tu va ton that .Gia thiét : trong ho loai I c¢6
30% la phu tai loai II nén:

S ise = 0,7 S
Suy ra :

S yup > % —~2639.29 KVA

b

Vay ta chon may bién 4p trung gian c6 S dm = 3200 kVA
c. Phwong dn sit dung tram phén phoi trung tam(TPPTT) :

Pién ning tir hé thong cung cdp cho cac tram bién ap phan xudng thong
qua TPPTT.
Ui u diém: viéc quan li , van hanh mang dién cao ap nha may sé& thuén loi
hon , ton that mang giam, do tin cdy tang
Nhuoc dtem Vén dau tu cho mang 16n hon
Trén thyc té , day 1a phuong an thuong dugce dung khi dién 4p ngudn
khong cao(<35kV) cong suit cac phan xudng twong ddi 16n.

Xac dinh vi tri dit tram bién ap trung gian , tram phan phéi trung tam:
bat gan tam phu tai ctia nha may .

2. Phuong an vé cac tram bién ap phan xudng :

Céc tram bién 4 ap phan xuong duoc lya chon trén cac nguyén tac sau:
+Vi tri tram bién 4p phai dat gan tim phu tai , thuan tién cho viéc lap dat,
van chuyen véan hanh , stra chita may bién 4 ap , an toan va kinh té.
+S6 lugng may blen ap dat trong tram bién ap dugc lya chon cin ¢t vao :
*Yéu cau cung cap dién cta phu tai
*Piéu kién lép dat, van chuyén
*Ché d6 1am viéc cta phu tai
Trong cac trudng hop , tram bién ap chi dat 1 may bién ap s& kinh té va
thuan loi cho viéc van hanh, song do tin cay cung cép dién khong cao.Cac
tram bién ap cung cép cho ho loai I va loai II nén dit 2 may bién ap , ho loai
III c6 thé dat 1 may bién ap .
+Dung luong may bién 4p duoc chon theo diéu kién :
2 n'khc‘sdn}B S . . ‘ \
va kiém tra theo di€u kién sy ¢6 1 may bién ap (P61 véi tram c¢d nhiéu hon 1
mba)
h qt .(1’1-1) . khc .S dm B 2 Sttsc
Trong do :
n : S6 may bién 4p c6 trong tram bién 4p .



K 1 : Hé s6 hiéu chinh theo nhiét do méi truong , ta chon loai may bién
ap ché tao tai Viét Nam nén khong can hiéu chinh nhiét d9, k. = 1
Ta nén han ché chung loai may bién ap dung trong nha may dé tao dién
kién thuan loi cho viéc mua sam , thay thé , van hanh , ldp dat , kiém tra dinh
ki.

Xac dinh vi tri cac tram bién ap phin xuéng :

Trong nha may thuong sur dung cac kiéu tram bién ap phan Xuong :

* Cac tram bién ap cung cap dién cho 1 phan xudng c6 thé dung loai
lién k& c6 mot tudng ciia tram chung voi tudng ciia phan xudng nho vy tiét
kiém duogc von dau tu xdy dung,it anh huong dén cac cong trinh khac.

* Tram 10ng : Puoc sir dung dé cung cip dién cho mot phan hoic toan
b6 phan xudng vi ¢6 von dau tu thip , van hanh , bao quan thuén tién song
vé mit an toan khi ¢6 su ¢b trong tram khong cao.

Vi trf tram bién 4p phan xuéng :
Céc tram bién ap dung chung cho nhiéu phan xudng nén dit gan tim
phu tai dé co thé dua dién 4p cao dén gan ho tiéu thu , rGt ngan chiéu dai
mang cao ap , ciing nhu mang ha ap phan xudng , giam chi phi va ton tht .

Lua chon cac phwong 4n ndi diy:

Nha may thudc ho loai I nén duong day tir tram bién ap trung gian vé
trung tdm cung cap (Tram bién ap trung gian hodc tram phan phdi trung tam)
cua nha may s€ dung 10 kép.

Do tinh quan trong cta cac phan xudng nén mang cao ap trong nha may
ta sir dung so do hinh tia , 16 kép . So d6 nay co uu diém 14 so d6 ndi day 1o
rang cac tram bién 4 ap phan xuong déu duoc cap dién tor mot duong day riéng
nén it &nh huong dén nhau , do tin cay cung cap dién tuong ddi cao , d& thuc
hién phuong 4n bao vé , tu dong hod va d& van hanh .

Pé dam bao my quan va an toan cac dudng cap cao ap duoc dit trong hao
cap xay doc theo cac tuyén giao thong ndi bo .

Tinh toan ton thit dién ning A Ag trong cAc tram bién ap :

Ta ap dung cong thirc sau :

2
AAg=n.AP,t + 1 . APN.( S, J T (kWh)
n dmS
Trong do :
n : S6 may bién ap ghép song song .
t : Thoi gian may bién ap van hanh , véi may bién 4p van hanh sudt

nam t=8760h



7 : Thoi gian ton that cong suat 16n nhat , tinh theo cong thic :
7 =(0,124+ 10" . T 1a)° .8760
= (0,124 + 10™. 6000)°. 8760
= 4591.78 (h)
AP ,, APy : Ton that cong suat khong tai va ton that cong suit ngan
mach ct may bién 4p .
S« - Cong suét tinh toan cua tram bién 4p .
S imB : Cong suat dinh murc cua may bién 4p .

Tinh ton that dién ning ciia tram bién ap trung gian :

S tnm = 5131.18 kVA
S amB= 3200 kKVA
AP, =11.5kW
APy =37kW

2
AABZn.APOt-i-l.APN. S T
n Sde

=2*%11.5%8760 + 0,5%37* (5131.18/3200)" *4591.78.
=419897.46 (kWh)

3. Lua chon day dan :

Chon cap ddy dan tir tram bién 4p trung gian vé cac tram bién ap phan
xuong :
Nha may lam viéc 3 ca , thot gian sir dung cong suat Tmax = 6000h , cap st
dung 1a XLPE , tra bang ta tim dugc j i = 2,7 A/mm? .
Tiét dién kinh té cta cap

I,
F =" (mm’)
kt
Cap tr TBATG vé cac tram bién ap phan xudng déu 13 16 kép nén :
S

ttpx

I max =
2'\/§Udm

Trong do :
S px 1 CONg suat tinh toan cua phan xuong .
U 4m : Dién &p dinh muac (10kV)
Dua vao tri s6 F  tinh toan ta tra bang  dé lwa chon tiét dién tiéu chuan
cap gan nhat . Sau d6 kiém tra diéu kién phat nong :
k he - I cp 2 1 sc
Trong do :
I : dong dién khi xdy ra sy ¢ dut 1 day cap : [sc =2* I jax
k ne = ki * k, : Hé 6 hiéu chinh



ki : hé s6 hiéu chinh theo nhiét do , k; = 1
k, : hé s hiéu chinh vé sb day cap cung dit trong mot rdnh .Céc ranh déu
dat 2 cap , khoang cach giira cac sgi cap la : 300mm . Ta tra dugc k, = 0,93
Vi chiéu dai cap tir TBATG dén cac tram bién ap phan xuéng ngan nén
t6n that dién 4p nho , ta bé qua diéu kién AU op -

Tinh toan ton thit trén dwong diy:

*Ton that cong sut tic dung trén dudng day duoc xac dinh theo cong thirc :
SZ
AP =" *R*10° (kV)
Udm
Trong do :
1

—*r, *]
n
n : SO duong day di song song .

1 : Chiéu dai duong day .

*Ton that dién nang trén cac duong day dugc xac dinh theo cong thic:
AA d — Z A Pi* T

Trong do :
> A P;: Tong ton that cong suat trén dudng day.
T : Thoi gian ton that cong suét 16n nhat .

4. Tinh toan chi phi cho tirng phuong an :

a.Von dau tw mua mdy cat dién trong mang cao dap cua phwong dn :

Puoc tinh theo cong thirc:
K MC = n*M
Trongd 6 :
n : SO luong may cat trong mang dién can xét
M: Gia may cat , M=12000USD /1 may 10kV; 30000USD/1may 35kV
Ty gia quy d6i : lUSD = 16,8 * 10° d

b.Téng chi phi cho tirng phwong dn :

* Gia thanh : may bién ap , may cat , cap dién :
K=Kz + Kp + Ky
Trong do:
Kp : Vén dau tu xay dung tram bién ap
Kp : Von dau tu cho dudng day .
Kye: Von dau tu mua may cit.



* Ton that dién nang trong timg phuong an :
AA= AAg+ AA 4
Trong d 6 :
A A g : Ton that dién ning trong tram bién ap .
AA 4 : Ton that dién ning trén duong diy .

* Tong chi phi tinh toan :
Z=(aytac). K+c. AA
= (aytag)K+3. Imax R.z.c
Trong do :
a.,: Hé so van hanh,a ,;,= 0,1
a. : Hé sb tieu chuan ,a =02
K :Vbn dau tu cho mang dién
I max: DONg dién 16n nhat chay qua thiét bi
R :PDién trd cia thiét bi
© : Thoi gian ton that cong suat 1on nhat
¢ :Giatién 1 kWh ton that dién ning , c=1000 &/kWh .

Duya trén céc tinh toan trén ta chon duoc phuong an c6 chi phi thap nhat ,
dat dugc nhirng chi tiéu ki thuat tot nhat.

II1.Cac phuong 4n cu thé :

1. Phuong an 1:

Str dung tram bién ap trung gian nhan di¢n ap 35kV tur h¢ théng vé ha xuong
dién 4ap 10kV su d6 cung cap cho tram blen ap phan xudng .Cac tram bién ap
B1,B2,B3,B4,B5: Ha dién ap tir 10kv xudng 0.4kV cho cac phan xudng .

Hinh 3.1.So d6 phuong 4n 1.

a.Chon mdy bién dp phéin xuéng :
Tram bién ap B1: Cap dién cho phan xuong két cau kim loai
B2 : cap dién cho phin xuong lap rap co khi,phan xudng
sua chita co khi,ban quan ly nha may

B3: Cép dién cho phan xuong duc,phan xuong khi nén
N B4: Cap dién cho phan xudng rén,tram bom,phan xudng
gia cong go



Tram bién 4p Tén phan xuong
Bl 1
B2 2,7,9
B3 3.4
B4 5,6,8

* Tram bién 4p B1: Cép dién cho phan xudng két cau kim loai. Tram dat
2 may lam viéc song song.
n.Kpe. Sqmp>S=884.41(kVA)
S«=>S./2=442.21(kVA)

Chon may bién 4 ap tiéu chuan Sde—560(kVA)

, Kiém tra lai dung lwong méay bién ap da chon theo diéu kién qué tai sy
cd:
S luc nay chinh 1a cong sut tinh toan ctia phan xuong két cau kim loai
sau khi da cit bot mot s6 phu tai khong quan trong trong phan xudng.

(n-1).Kqr-Samp=Ssc=0.7*Sy

Simp>0.7*884.41/1.4=442.21(kVA)
Vay tram bién ap B dat 2 may Sump=560 kVA 14 hop 1y.

e Tram bién 4p B2: Cap dién cho phan xudng lap rap co khi,phan
xuodng stra chira co khi,ban quan Iy nha may.Tram dat 2 may lam viéc
song song.

n.th.SdeZSn=1650.6 kVA
Simp>825.3 kVA
Chon may bién 4 ap tiéu chuan Sde 1000 kVA
Kiém tra lai dung lugng may bién ap theo diéu kién qué tai sy cb :

S lac nay 1a cong suit cua phén xuong lap rap co khi va phan xuong
stra chira co khi di cit bot mot sb phu tai khéng quan trong trong phén
xuong,con ban quan 1y nha may thudc phu tai loai 3 nén khi c6 su co cd
thé tam ngung cung cap dién.

(l’l- 1 ).kqt.SdeZSsc
Samp=> 0.7*(1650.6-162.76)/1.4=743.92 kVA

Vay tram bién 4p B2 dit 2 may Sagms= 1000 kVA 1a hop 1y.

e Tram bién ap B3 : Cép dién cho phan xudng dic va phan xudng khi
nén.Tram dat 2 may lam viéc song song.

n.kpe Sqmp> S¢=2272.55 kVA
Simp>1136.28 kKVA
Chon may bién ap tiéu chuan Sgns=1250 kVA
Kiém tra lai dung lwong mdy bién ap theo diéu kién qua tai su 6 :
(n' 1 )'kqt-sdeZSsc
Simp=>0.7%2272.55/1.4=1136.28 kVA
Vay tram B3 dat 2 may Sy4,,=1250 kVA 1a hop ly.



e Tram bién 4p B4 :Cap dién cho phan xudng rén,tram bom,phan

xudng gia cong gd.Tram dit 2 may bién ap

n.khc.SdeZStFl 833.96 kVA

Samp=> 1833.96/2=916.98 kVA

Chon may bién ap tiéu chuin Sg,s=1000 kVA
Kiém tra lai dung luong may bién ap theo diéu kién qua tai su cd

(n_l)'kqt-sdeESsc

Samp=>0.7%1833.96/1.4=916.98 kVA

Viy tram dit 2 may bién ap Sqms=1000 kVA 13 hop 1y.

Tén tram | Spa(kVA) | Sy(kVA) | APN(KW) | APo(kW) | Un(%) | 1o(%)
B1 560 884.41 |94 3.35 6.5 6.5
B2 1000 1650.6 15 5.1 6.5 5.5
B3 1250 2272.55 | 12.8 1.71 5.5 1.2
B4 1000 1833.96 | 15 5.1 6.5 5.5
TBATG | 3200 2639.29 |37 11.5 7 4.5

Xéc dinh ton thit dién ning va gia thanh tram bién 4p trong phuwong 4n 1:

Ta c6 bang tong két :

Tén tram AA(kWh) S6 may Pon gia*10° | Thanh
tién*10°

Bl 11252024 |2 65.5 131

B2 183178.61 |2 120.8 241.6

B3 127092.45 |2 142 284

B4 205182.27 |2 120.8 241.6

TBAPTG 259266.59 |2 311.44 622.88

Tong 887240.16 1521.08

b.Chon diy din

+ Chon cdp tir tram bién dp trung gian vé tram bién dp phan xwéng :
Chon cap cao ap

1.Chon cdp tir TBATG vé BI:

S _ 884.41

fmes 203 21043
Tiét dién kinh té cho phép :

Fve= ﬁ=9.4 mm’

2.7
Tra bang PL4.32 lya chon tiéu chuan cap gan nhat F= 16 mm® cap dong 3
161 10 kV,céach dién XLPE ,vo PVC do hang FURUKAWA ché tao c6
[,=110A
Kiém tra tiét dién cap da chon theo diéu kién phat nong :

=25.53 A




0.93*1,,=0.93*110=102.3 A > I =2*I;nax =51.06 A(thoa
man)

2.CHON CAP TU TBATG VE B2 :
S 16506

b 23 21043
Tiét dién kinh té cta cép
Fy=lnax/J= 47.65/2.7=17.65 A
Tra bang PL4.32 lya chon tiéu chuan cap gan nhit F=16 mm® cap dong 15i
10kV, cach di¢n XLPE , vé PVC do hang FURUKAUA ché tao co [,=110A
Kiém tra tiét dién cap da chon theo diéu kién phat nong :
0.93*[,=0.93*110=102.3 A> I;:=2*]1,,x=9503 A(thoa

=47.65 A

man)

3.CHON CAP TU TBATG VE B3 :
S 227255

by 23 21043 004
Tiét dién kinh té cta cép
Fi=lna/ Ji=605.6/2.7=24.3 A
Tra bang PL4.32 lya chon tiéu chuén cap gan nhit F=25 mm® cap ddng 3 15i
10kV cach dién XLPE , dai thép ,vé PVC do hang FURUKAWA ché tao co
I,= 140 A
Kiém tra tiét dién cap vira chon theo diéu kién phat nong ;
0.93*[,=0.93*%140=130.2 A > [;=2*[},,,x=2%65.6=131.2 A

(thod man)
4.CHON CAP TU TBATG VE B4 :

_ S _ 1833.96
" U3 210483
Tiét dién kinh té cta cap

Fr=lna/J= 52.94/2.7=19.6 A
Tra bang PL4.32 chon tiéu chuan gan nhat F=16 mm’ cap dong 3 16i 10 kV
cach dién XLPE , dai thép vo PVC do hing FURUKAWA ché tao ¢o
[,=110 A
Kiém tra tiét dién cua cap vira chon thao diéu kién phat nong :
0.93*[,=0.93*110=102.3> [((=2*[}1,x=2*52.94=105.88A
(khong thoa man)
Tang tiét dién cua cap chon F=25 mm® cap ddng 3 15i 10kV cach dién XLPE
, dai thép vo PVC do hang FURUKAWA ché tao co I,=140 A
Kiém tra tiét dién cap vira chon theo tiéu chuan phat nong :

I =52.94 A




0.93*1,=0.93*%140=130.2 >Ic=2*;0x=2%52.94=105.88A
(thod man)

+chon cdp ha dp tiv tram bién dp phin xwéng dén cdc phin xwong:
1.Chon cép tir B2 dén phan xuéng 7 va 9 :
- phan xuéng 7 :
Lnax =185.12/2%0.38*/3=140.63 A
Tiét dién kinh té :
Fi=140.63/2.7=52.09 mm’
Chon céap tiéu chudn F=50 mm® dung phan pha , 2day cho mdi pha ,
I,,=206 A ctia hing LENS ché tao
Kiém tra tiét dién day theo diéu kién phat néng
0.87*1,=0.87*%206=197.22 A> I(=2*1,,,,=2%140.63=281.26A
(khong thoa man)
Chon cap tiéu chuan F= 120 mm® dung phéan pha ,2 diy cho mdi pha
1ep=343 A cua hang LENS ché tao
Kiém tra tiét dien cap theo diéu kién phat nong
0.87*%343=298.41 A>2*140.63=281.26A(thoa man)
-Phan xuong 9 :
Lhax=123.64A
Fi=45.79 mm’
Chon tiét dién tiéu chuan F=95 mm”® phan pha , 2 diy cho mdi pha, do
hang LENS ché tao , c6 I,,=301A
Kiém tra diéu kién phéat nong
0.87*301= 261.87A> 2*123.64=247.28 A(thoa man)

2.Chon cap tir B3 vé phan xudng 4
[1ax=485.13 A
F=179.68 A
Chon cap c6 tiét dién tiéu chdn F=185 mm” khong phan pha ,do hing
LENS ché tao , c6 1,,=1088 A
Kiém tra diéu kién phat nong
0.93*1088=1011.84A>2*485.13=970.26 A(phu hop)

3.Chon cap tir B4 vé phan xuéng 6 va 8
-phan xudng 6 :
Lhax=191.77A
F.=71.03A
Chon cap c6 tiét dién tiéu chuan F=240 mm” phan pha , 2day cho
mdi pha ,do hang LENS ché tao ,co [,=501A
Kiém tra
0.85*501=425.85A>2*191.77=383.54A(thoa man)



-phan xudng 8
Lnax =113.68A
Fi=42.1mm’
chon cap c6 F=240 mm” phan pha ,3 day cho mdi pha ,do hing
LENS ché tao ,c6 1,,=501A
Kiém tra
0.85*501=425.85A>3*113.68=341.04A(thod man)

Ta c6 bang tong két sau :

Puong | SWkVA) |Inu(A) | F(mm?) | Lyep(A) | Fi(mm?) | L(A)
day

TG-Bl [884.41 [2553 |94 102.3 2*16 110

TG-B2 [1650.6 |47.65 17.65 102.3 2*16 110

B2-7 185.12 | 140.63 |52.09  |298.41 [2%120%2%*3 | 343

B2-9 162.76 | 123.64 |45.79 261.87 | 2%95%2%3 |301*2
TG-B3 [2272.55 |65.6 243 1302 [ 2%25 140

B3-4 638.6  |485.13 [179.68 |1011.84 |2*185 1088
TG-B4 |1833.96 |52.94 [19.6 130.2 | 2%25 140

B4-6 25244 [191.77 |71.03 425.85 | 2*%240%2*3 | 501*2
B4-8 149.65 |113.68 |42.1 425.85 | 2%240%3*3 | 501*3

c.Tinh toan ton that dién trén duwong diy va gia thanh dwong day:
*Ap dung cong thirc :
2

S
AP = —*R*10° (kV)
U
dm
Trong do :

Re Lo
n

n:Sé6 duong day di song song .
1 : Chiéu dai duong day .

*Tinh gi4 thanh :
Gia thanh duong day = n*1*don gia 1day.
Trong do :
n: s6 10 dudng day.
1 : chiéu dai duong day.



Ta c6 bang téng két sau :

DPuong [1(m) |1 Ro*10" | AP(kW) Don Gia

day (Q/km) | * (kW) gia*10° | thanh*10°(d)
TG- [337.5 |1.47 |248.06]1.94027831 |38 25650
Bl

TG- [253.13]1.47 |186.05]5.06889571 |38 19237
B2

B2-7 |178.13]0.135 [12.02 |2.85262023 |300 106878
B2-9 |346.88]0.193 [33.47 |6.14021929 |237.5 | 164768
TG- 150 0927 [69.53 |3.59086538 |60 18000
B3

B3-4 |196.88]0.0991 [9.76 |27.56388649 | 420 165379.2
TG- |215.63]0.927 [99.94 |3.36139124 |60 25875.6
B4

B4-6 | 281.25[0.0754 | 10.6 | 4.67794396 | 600 337500
B4-8 | 178.13]0.0754 |6.72 | 1.04221069 | 600 213756
Tong 56.2383113 1077043.8

d.Chi phi tinh toan cua phwong an 1:

Tinh von dau tr mua may cat dién :

+Mang cao ap trong phuong an c6 dién ap 10kV tu tram bién ap trung
gian dén 4 tram bién ap phan xuong . Tram bién ap c6 hai phan doan thanh
g6p nhan dién tir tram bién ap trung gian .
+ Dbi voi 4 tram bién ap , mdi tram ¢ 2 may bién 4 ap nhén dién tryc

tiép tir hai phan doan thanh gop qua may cat dién dit o dau duong cap Nhu

v@y mang cao ap can 8 may cat dién cap 10kV.

+ Pbi v6i tram bién ap trung gian can 1 may cat phan doan thanh goép
dién 4p 10kV & tram bién 4p trung gian va 2 may cit & phia ha ap hai may
bién 4p trung gian.

Vay: TBATG: 3 may cit

4 tram bién 4p :8 may
gia mdi may cat 10kV 1a 12000 USD
Kine = 11%12%16.8%10°=2217.6%10°.

Tén that dién nang trén duong day:

Ton that dién ning trén dudng day:
AAp= ) APp*r=56.2383113%4591.78=258233.95 kWh

Tbn that dién ning trén may bién 4p va duong day:




AA= AAg+AAp=2_887240.16+258233.95 =1145474.11 kWh

Vén dau tu:
K, =Kg + Kp + Ky = (1521.08+1077.438+2217.6)*10° = 4816.118*10°.

Chi phi tinh toén :

le(avh+atc)kl +c*AA
=(0.1+0.2)*4816.1 18%10%+1145474.11%10° .
=1146.92 ty VND

2. Phuong an 2

Str dung tram bién 4p trung gian nhén dién ap 35 kV tu hé thong vé ha
xubng dién ap 10 kV sau d6 cung cap cho cac tram bién 4p phan xudng .Céc
tram bién 4 ap : B B, B; B,:Ha 4p tir 10 kV xuong 0.4 kV cho cac phan
xuong .

So d6 cta phuong an 2
a.chon may bién ap cho phin xwéng

Tram bién ap B, : Cap dién cho phan xudéng két cau kim loai va ban quan
1y nha may

B, :Cung cip dién cho phan xudng lap rép co khi va phan
xuong stra chita co khi

B; :Cung cip dién cho phan xudng duc

B, :Cép dién cho phan xuong khi nén ,phan xuong rén ,
tram bom ,phan xudng gia cong gob

Tén tram Phan xudng
B, 1,9

B, 2,7

B; 3

By 4,5,6,8

Ap dung cac cong thiic nhu phan II ta ¢ bang tong két sau :

Tén S«(kVA) | Dung Spa(kVA) APy(kW) | APN(KW) | Un(%) | 1o(%)
tram lugng

B, 1047.17 |523.59 560 3.35 9.4 6.5 6.5
B, 1487.84 | 743.92 750 4.1 11.9 6.5 6.5
B; 1633.95 | 816.98 1000 5.1 15 6.5 5.5
B4 2472.56 | 1236.28 1250 1.71 1.28 5.5 1.2
TBATG | 5278.57 |2639.29 | 3200 11.5 37 7 4.5




Xéc dinh ton that dién nang va gia thanh tram bién 4p trong phuong 4n 2 :

Ta ¢ bang tong két

Tén tram AA(kWh) sO may Pon gia*10° | Thanh
tién*10°

B, 99047.99 2 65.5 131

B, 126031.22 2 83.3 166.6

B; 145622.54 2 120.8 241.6

By 35772.17 2 142 284

TBATG 341606.12 2 311.44 6622.88

Tong 748080.04 7446.08

b. Chon day din :

Puong diy | Se(kVA) | Ine(A) | Fy(mm?®) | Len(mm®) | Fe(mm®) | I (A)

TG-B, 1047.17 |30.23 11.2 102.3 2*16*3 110

B;-9 162.76 247.29 191.59 301 1*95*3 301

TG-B, 1487.84 |42.95 15.91 102.3 2*16*3 110

B,-7 185.12 140.63 52.09 298.41 2*120*2*3 | 343

TG-B; 1633.95 | 47.17 17.47 130.2 2*25%*3 140

TG-B,4 247226 | 71.37 26.43 158.1 2*35%*3 170

By-4 638.6 485.13 179.68 |1011.84 |2*300*3 1088

B4-6 252.44 191.77 71.03 425.85 2*240*3*3 | 501

B4-8 149.65 113.68 |42.1 261.67 2*95*2*3 | 301

c.Tinh toan ton that trén dwong diy va gia thanh dwong day :

*Ap dung cong thirc :
2
AP = =i xR*10° (kV)

dm
Trong do :
1

= —*r, *]
n

n:Sé duong day di song song .
1 : Chiéu dai duong day .

*Tinh gi4 thanh :

Gi4 thanh duong day = n*1*don gia 1day.

Trong d6 :
n: s0 16 duong day.




1 : chiéu dai duong day.

Ta ¢ bang tong két sau :

DPuong | I[(m) ro(Y/km) | Re*10" | AP(kW) | Pon Thanh
day Q) gia*10’ | tien*10°
TG-B, |337.5 |1.47 248.07 | 2.72 38 25650
Bi-9  [534.58 [0.193 103.17 | 18.93  |237.5 |126962
TG-B, |253.13 | 1.47 186.05 | 2.85 38 19237
B,-7 [178.13 0.153 13.63 |3.23 300 106867
TG-B; | 150  [0.927 ]69.53 |1.86 60 18000
TG-B, |215.63 |0.668  |72.02 |4.40 84 36225
B,-4 |281.25]0.06 844 (2384 |676 380250
B,-6 | 178.13 /0.075 | 6.68 |2.95 600 213756
B,-8  [253.13 10.193  [24.43 |3.79 237.5 | 120236
T ong 64.57 1047183

d.Chi phi tinh toan cia phwong an 2:

Tinh v6n dau tur mua may cat dién :

+Mang cao ap trong phuong 4n c6 dién ap 10kV tir tram bién ap trung
gian dén 4tram bién 4p phan xuong . Tram bién ap c6 hai phan doan thanh
g6p nhan dién tir tram bién ap trung gian .

+ Pdi v6i 4 tram bién ap , mdi tram ¢ 2 may bién 4 ap nhan dién tryc
tiép tir hai phan doan thanh gop qua may cat dién dat & dau duong cap .Nhu
v@y mang cao ap can 8 - may cat dién cap 10kV.

+ Pbi voi tram bién 4p trung gian can 1 may cat phan doan thanh gép
dién ap 10kV & tram bién ap trung gian va 2 may cit & phia ha ap hai may
bién 4p trung gian .

Viy: TBATG: 3 méy cat

6 tram bién ap :8 may
gia mdi may cat 10kV 1a 12000 USD
Kime = 12%11%16.8%10°=2217.6*10°.(d)

Tén that dién nang trén duong day:
AAp= > APp*r=296491.23(kWh)

T6n that dién nang trén may bién ap va duong day:
AA=AAg+ AAp=1044571.28 (kWh)

Vén dau tu:
K, =Kz +Kp + Ky = 10710.86*10°.



Chi phi tinh toan :
Zz=(avh+atc)k2 +c*AA
=1044.89 ty VND

3.Phuong an 3 :

Str dung tram phan phdi trung tim nhan dién ap 35kV tir hé théng cung

cap cho tram bién ap phan xuong :Bl, B2, B3 .Cac tram bién 4p phan
xuong ha dién &p tu 35kV xudng 0. 4kV ,cung cap cho cac phan xudng .

a.Chon mdy bién dp phéan xwéng :

Ta dit vi tri cac tram bién 4p phan xuéng nhu phuong an 2

Ap dung cac cong thirc nhu phan II ta ¢6 bang tong két sau :

Tén tram | Phan xudng
Bl 1,3
B2 2,7,9
B3 4,5,6,8

Tén | Sy(kVA) |Dung | Sp(kVA) | APo(kW) | APN(kW) | Un(%) | 1(%)
tram lugng
B, 2518.36 | 1259.18 | 1800 2.5 18.9 6.5 0.9
B, 1650.6 | 825.3 1000 1.68 10 6 1.3
B; 2472.56 | 1236.28 | 1250 1.8 13.9 6.5 1.2
Xac dinh ton that dién ning va gia thanh tram bién 4p trong phuong an 4:
Ta ¢ bang tong két:
Tén tram | AA(kWh) | S6 may | Pon gia*10° | Thanh tién*10°
Bl 128738.29 2 208.9 417.8
B2 91984.67 2 147.5 295
B; 156400.66 2 142 284
377123.62 996.8




b.Chon ddy din

Tinh twong tu nhu phuong an 1 ta c6 bang tong két sau:

Puong diy | SukVA) | Lnx(A) | Fe(mm?) | Iiy(A) | Fe(mm®) | I(A)
TT-B1 2518.36 | 20.77 7.69 186 2*50*3 200
Bl-1 884.41 638.26 | 236.4 | 1440.75 | 2*300*3*3 | 565*3
TT-B, 1650.6 13.61 5.04 186 2*50%*3 200
B,-7 185.12 133.6 49.48 358.44 | 2*50*2*3 | 206*2
B,-9 162.76 117.46 43.5 302.76 | 2*35%2*3 | 174*2
TT-B; 2472.56 | 20.39 7.55 186 2*50%*3 200
B;-4 638.6 460.87 | 170.69 | 1307.61 | 2*240*3*3 | 501*3
B;-6 252.44 182.18 | 67.48 441.96 | 2*70*2*3 | 254*2
B;-8 149.65 108 40 302.76 | 2*35%2*%3 | 174*2
c.Tinh toan ton that dién trén dwong diy va gia thanh dwong day:
*Ap dung cong thirc :
SZ
AP = " *R*10° (kV)
dm
Trong do :
Re Lo
n
n : S6 dudng day di song song .
1 : Chiéu dai dudng day .
*Tinh gia thanh :
Gia thanh duong day = n*1*don gia 1day.
Trong do :
n: s6 10 dudng day.
1 : chiéu dai duong day.
Ta c6 bang tong két sau :
Duong | I(m) r,(Q/km) | R*107( | AP (kW) Don gia
day 0) gia*10’ thanh*10°(d)
TT-B1 150 0.387 29.03 0.15 130 19500
Bi-1 196.88 0.06 591 28.89 | 676 133090.88
TT-B, 253.13 0.387 48.98 0.11]130 32906.9
B,-7 178.13 0.387 34.47 7.38 125 22266.25
B,-9 346.88 0.524 181.77 30.01 | 70 24281.6
TT-B; 215.63 0.387 41.72 0.21 | 130 28031.9




B,-4 2625  0.075 9.84 25.08 | 600 157.5
B;-6 28125|  0.268 37.69 15.01 | 173 49218.75
B,-8 178.13 | 0.524 | 46.67 6.53 70 12469.1
Tong 113.37 321922.88

d.Chi phi tinh toan cua phwong an 3

Tinh von dau tu mua may cit dién :

+Mang cao ap trong phuong an c6 dién ap 35kV tu tram phan phdi
trung tdm dén 3 tram bién ap phén xuong . Tram bién ap c6 hai phan doan
thanh gop nhan dién tir tram bién 4p trung gian .

+Pdi v6i 3 tram bién 4 ap , moi tram 0 2 may bién 4 ap nhén dién tryc
tiép tir hai phan doan thanh gbp qua may cit dién dat & dau duong cap .Nhu
vay mang cao ap can 6 may cat dién cap 35kV.

+ Pdi v6i tram phan phdi trung tdm can 1 may cat phan doan thanh gop
dién 4p 35kV.
Vay: TPPTT : Imay cat

3 tram bién ap :6 may

gia mdi may cat 35kV 1a 23000 USD
Kime = 6%23%16.8%10°=2318.4*10°.(d)

To6n that dién nang trén duong day:
AAp= > APp*r=520570.1 (kWh)

Tén that dién ning trén may bién ap va dudng day:
AA=AA g+ AAp=897693.72 (kWh)

Vén dau tu:
K; =Kz + Kp + Ky = 3637.12*10°,

Chi phi tinh toan :
Zi=(aytac)ks +c*AA
=898.784 ty VND

4 Phuong an 4:

Str dung tram phan phdi trung tm nhan dién ap 35kV tir hé thong cung
cap cho tram bién ap phan xuong :B1, B2, B3, B4.Cac tram bién ap phan
xuodng ha dién ap to 35kV xuong 0. 4kV ,cung cap cho cc phan xudng .



Hinh 3.4.So d6 phuong 4n 4.

a.Chon mdy bién dp phéan xwéng :

Ta dit vi tri cac tram bién 4p phan xuéng nhu phuong an 1

Tén tram | Phan xudng
Bl 1;9
B2 27
B3 |34
B4 5;6;8

Ap dung cac cong thirc nhu phan II ta c6 bang tong két sau :

Tén dung

tram Si(kVA) | luong Sba(kVA) | APy(kW) | APN(kW) | Un(%) | 1,(%)
B, 1047.17 |523.59 560 3.35 9.4 6.5 6.5
B, 1487.84 |743.92 | 750 4.1 11.9 6.5 0.5
B; 2272.55 [ 1136.28 | 1250 1.71 1.28 5.5 1.2
By 1833.96 |916.98 1000 5.1 15 6.5 5.5

Xéc dinh ton that dién nang va gia thanh tram bién 4p trong phuong an 4:

Ta c6 bang tong két:
Tén tram | AAGkWh) | S6 may | Pon gia*10° | Thanh tién*10°
Bl 134155.55 2 65.5 131
B2 179351.68 2 83.3 166.6
B3 39672.52 2 142 284
B4 205182.27 2 120.8 241.6
Tong | 558362.02 823.2




b.Chon ddy din

Tinh twong tu nhu phuong an 1 ta c6 bang tong két sau:

Puong diy | SukVA) | Lnx(A) | Fe(mm?) | Iiy(A) | Fe(mm®) | I(A)
TT-BI 1047.17 | 8.64 3.2 186 2%50*3 200
B1-9 162.76 | 117.46 | 43.5 144 25%2%3 25
TT-B, 1487.84 | 1227 | 4.54 186 2%50%3 200
B,-7 185.12 | 133.6 | 49.48 269.7 | 2%95%3 290
TT-B3 2272.55 | 18.74 6.9 186 2%50%*3 200
B;-4 638.6 | 460.87 | 170.69 | 1307.61 | 2*¥240*3*3 | 501*3
TT-B, 1833.96 | 15.13 5.6 186 2%50%3 200
B,-6 25244 | 182.18 | 67.48 | 441.96 | 2%70%2*3 | 254%2
B,-8 149.65 108 40 250.56 | 2%25%2%3 | 144*2
c.Tinh todn ton thit dién trén duong day va gid thanh dwong day:
*Ap dung cong thirc :
S2
AP = % *R*10° (kV)
U
dm
Trong do :
R= Lo, 4
n
n : S6 dudng day di song song .
1 : Chiéu dai duong day .
*Tinh gid thanh :
Gia thanh duong day = n*1*don gia 1day.
Trong do :
n: s6 10 dudng day.
1 : chiéu dai duong day.
Ta ¢ bang tong két sau :
Puong day | 1(m) ro(Q /km) R,*10” | AP(kW) |Pon |Gia
(Q) gia*10° | thanh*10°
TT-BI 337.5 0.387 65.31 0.058 130 43875
B1-9 33398.75
534.38 0.73 390.09 64.59 62.5
TT-B2 253.13 0.387 48.98 0.089 130 | 32906.9
B,-7 178.13 0.193 17.19 3.68 237.5| 42305.88




TT-B; 150 0.387 29.02 [0.12 130 19500
B;-4 196.88 0.0754 7.42 18.91 600 | 118128
TT-B, 215.63 0.387 41.72 0.11 130 | 28031.9
B,-6 281.25 0.268 37.69 15.01 175 | 49218.75
B,-8 178.13 0.727 64.75 9.06 62.5| 11133.13
Tong 111.627 378498.31

d.Chi phi tinh todn cia phwong dan 4

Tinh von dau tu mua may cat dién :

+Mang cao ap trong phuong an c6 dién ap 35kV tu tram phan phbi

trung tam dén 4 tram bién ap phén xuong . Tram bién ap c6 hai phan doan

thanh gop nhén dién tu tram bién 4 L Ap trung gian .

+ Pbi voi 4tram bién ap , mdi tram c6 2 may bién 4p nhan dién truc tiép
tu hai phan doan thanh gop qua may cit dién dat & dau duong cap Nhu vay

mang cao ap can 8 may cat dién cap 35kV.

+ Dbi voi tram phan phdi trung tAm can 1 may cit phan doan thanh gop

dién ap 35kV.
Vay: TPPTT : Imay cat
4 tram bién ap : 8 may
gia mdi may cat 35kV 1a 23000 USD
Kine = 9%23*%16.8%10°=3477.6%10°.(d)

Ton that dién nang trén duong day:
AAp= > APp*r=512566.63 (kWh)

T6n that dién nang trén may bién ap va duong day:

AA=AA 5+ AA p=1070928.65(kWh)

Vén dau tu:
K, =Kz + Kp + Ky = 4679.3%10°.

Chi phi tinh toan :
Z4:(avh+atc)k4 +c*AA
=1072.33 ty VND




Téng két ciac phwong 4n :

Phuong | Von dau | Ton that dién nang | Chi phi tinh
an tu(10°d) (kWh) toan(10°d)

1 4816.118 1145474 1146.92

2 10710.86 1044571.28 1044.89

3 3637.12 897693.72 898.784

4 4679.3 1070928.65 1072.33

Nhan xét :

Phuong an 3 c6 von dau tu va ton that dién nang nho nhét nén chon
phuong an 3 1a phuong an thiét ké
VI. Thiét ke chi tiét cho phuwong an dwgc chon :

1.Chon dudng diy tir tram bién 4p trung gian vé tram phan phdi trung tAm:

Puong day cung cip tir tram bién ap trung gian cua hé théng vé tram
phan phdi trung tdm cta nha may dai 10 km sir dung duong dauy trén khong,
day nhom 161 thép, 10 kép.

* Véi mang cao ap ¢ Ty 100, ddy dan dugc chon theo mat do dong dién
kinh té ji, tra theo bang 4.1 ( trang 143 — TL.V) day dan AC c6 thoi gian s
dung cong suat 16n nhat T, = 6000 h,ta céd j.=2.7 A/mm?” .

Dong dién tinh todn chay trén mdi dy dan:

Sttnm _ 5278.57 _

T = = 43.54 (A
* 2.\/§Udm 24/3.35 (A)
Tiét dién kinh té :
I
Fkt=tinm _43-5%_j 615 1nm?)
B 27

Chon day nhom 15i thép tiét dién : 16 mm” ¢ : Dong dién cho phép
L, = 105A>1 o = 2*[yym = 2%43.54 = 87.08 A
*Kiém tra ddy theo diéu kién t6n ton that dién ap cho phép :
Vi day AC-10 c6 khoang cach trung binh hinh hoc D thiét bi = 2m c6
cac thong sb ki thuét : r, = 2.06 Q/km ; x, = 0.403Q/km
AU = Diom R+ Qi X _ 36913 *2.062:;773.28 403 130353 v

dm

AU<AU_=5% U4y =1750 V
Vay day dan da chon thoa man diéu kién cho phép.




2.Tinh toan ngén mach va lua chon cic thiét bi dién :

Ngin mach 1a tinh trang su cé nghiém trong thuong xdy ra trong hé
thong cung cap dién .Tinh toan ngan mach la mot phan khong thé thiéu trong
thiét ké cung cap dién . Cac s6 liéu vé tinh trang ngan mach 13 can ¢ quan
trong dé giai quyét cac van dé nhu :

+Luya chon thiét bi dién
+Thiét ké ké hé thong bao vé role
+Dinh phuong thirc van hanh ...

Muc dich cua tinh toan ngén mach cling la kiém tra diéu kién 6n dinh
dong va on dinh nhiét cua thiét bi va day dan duoc chon khi ¢co ngén mach
trong hé théng .

Céac dang ngin mach thudng xay ra trong hé théng cung cap dién 1a :
ngin mach 3 pha , ngin mach 2 pha va mot pha cham dat.Trong d6 ngan
mach 3 pha 14 nghiém trong nhat vi vdy ngudi ta cin ctr vao dong dién ngin
mach 3 pha dé Iira chon céc thiét bi dién.

Khi tinh toan ngan mach phi cao ap do khong biét cdu trac cu thé cta hé
théng dién quéc gia nén cho phép tinh gan ding dién khang cua hé théng
dién quoc gia thong qua cong suat ngan mach cua may cat dau ngudn va coi
hé thong c6 cong suat vo cung lon .

So d6 nguyén i va so @6 thay thé dé tinh toan ngan mach duogc thé hién
trén hinh 3.5

Hinh 3.5

Dé lya chon , kiém tra day dan va céc khi cu dién can tinh toan 7 diém
ngan mach sau :

+ N : Diém ngan mach trén thanh cai tram phéan phdi trung tam dé
kiém tra may cit va thanh gop.
+ Ni,No..Ng - Piém ngan mach phia cao ap cic tram bién ap phan
xuong dé kiém tra cap va thiét bi cao ap cta tram .
*Pién khang ctia hé thong duoc tinh theo cong thirc sau :
U2
Xur= S (Q)
N
Trong do :

S n : Cong suat ngan mach vé phai ha 4p cia may bién ap khu vuc : Sy =
250kVA

U :Dién 4p cua duong day kV

*Pién tro va dién khang cua duong day:

R=1r1 (Q)
n



X= lxo.1 (Q)
n
Trong do :
Io , X : Pién tré va dién khang trén 1km day dan .
| : Chiéu dai duong day , km
n : S6 16 duong day.

*Do ngan mach xa nguon nén dong dién ngan mach siéu qua do I’ bang
dong di¢n ngan mach 6n dinh I_ nén c6 thé viét :

., U
W=1"=1 N
Trong do :

Zx : Tong tro cia hé thong dén diém ngin mach thiri (Q)

U :Dién ap cua duong day kV

*Tri s6 dong dién ngin mach xung kich duoc tinh theo biéu thic:

i =1.8+2 Iy (kA)

Tri s6 Iy v iy dugce dung dé kiém tra kha ning 6n dinh nhiét va 6n dinh
dong cua thiét bi dién trong trang thai ngin mach .

Ap dung cdc cong thire trén ta co :

*Tinh diém ngan mach N tai thanh gop tram phan phdi trung tim :
Uu?_ 35
AT 250
N

Dién tro va dién khang duong day:
R4a= 0.5*Lr, = 0.5¥10*02.06=10.3 (Q2)
X 44 =0.5* 1.x, = 0.5*%10*0.403=2.015(Q2)
Z n=R+ (X+Xy1)*) =10.3 + 6.92%] (Q)

U 35
In= = =1.63 kKA
Y Bz, BA103 16927

i = 1.8v/2 Iy = 1.8%4/2 ¥1.63 = 4.15 kA
*Tinh diém ngan mach N1 (Tai thanh cai tram bién ap phan xuéng B1)

X HT — 4.9 (Q)

R=Rys+Rc;=10.3 +0.029 =10.329(Q)
Céc day tir tram phan phdi trung tdm dén cac tram bién ap phan xuong déu la
day co F = 50mm” ¢ 1, = 0.387(Q/km) ; x, = 0.13 (Q/km)

Xci = 0.5%1*x,
trong d6 : 1 : Chiéu dai duong day tir tram PPTT dén tram bién 4p phan
xudng (km).

Xc1=0.5*0.15*0.13 = 0.0098 (Q)

X =Xgq + Xur+ Xc1 =2.015+4.9+0.0098 =6.925 (QQ)

49 (Q)




u _ 35
V3Z, 3103297 1 6.925%)
g =1.842 Iy=1.842*1.63=4.14 kA

=1.63 kA

IN=

Tinh tuwong tu ta ¢ bang téng két sau :

Piém ngan mach | In(kA) | Ixk(kA)
N 1.63 | 4.15
N, 1.63 | 4.14
N, 162 | 4.13
N; 162 | 4.13

3.Lwa chon va kiém tra cac thiét bi dién :

a. Tram phén phéi trung tém :

Tram phan phdi trung tdm 13 noi tryc tiép nhan dién tir hé thong vé cung
cép dién cho cac nha may , do do viéc lua chon so dd ndi day cua tram co
anh huong 16n va truc tiép dén van dé an toan cung cap dién cho toan nha
may

So dd can phai thoa man cac diéu kién co ban nhu :

+Pam bao nhu cu cung cép dién lién tuc theo yéu ciu cua phu tai .

+Phai rd rang va thuan tién trong van hanh va st i su ¢6 .

+An toan lac van hanh stra chira .

+Hop li vé mit kinh té trén co s& dam bao cac yéu cau ki thuat .

Do tinh quan trong ctia nha may nén tram phan phéi dugc cung cp boi
hai 16 duong day ndi voi hé thong mot thanh gop co phan doan , lién lac giita
hai phan doan thanh gép bang may cit hop bo .Trén mdi phan doan thanh
gop dat mot may bién ap do luong 3 pha nam tru c6 cudn tam giac ho bao
cham d4t mot pha trén cap 35kV . Dé chdng sét truyén tir duong day vao
tram dat chong sét van trén cac phan doan thanh gop .May bién dong duogc
dat trén tat ca cac 10 vao cla cua tram co tac dung bién doi dong 16n (so
cap)thanh dong dién 5A dé cung cap cho cac dung cu do ludng va bao vé .

al.Lwa chon , kiém tra mdy cit , thanh din ciia tram phédn phoi trung
tim:

Cac may cat dat tai tram PPTT gom c6 hai méy cit néi duong day trén
khong céap dién cho tram va phan doan thanh gop . Trén moi phén doan c6 3
may cit ndi thanh gop véi cac tuyén cap cap dién cho 3 tram bién ap phan
xudng .



Mobi  may cat ndi gita hai phan doan thanh gop . Cac may cat c6 nhiém vy
dong cit cac mach dién cao ap , cit cac dong dién phu tai phuc vu cho cong
tac van hanh , may cit con co chirc ning cit dong ngan mach dé bao vé cac
phan tir cia hc thong .

Can ¢t vao céc s6 lidu d3 tinh toan duoc ctia nha may ta chon céc tu cit
hop bd ciia SIEMENS loai 8DC11 cach dién SF6 , khong can bao tri .HéE
thong thanh gop dat san trong tii c6 dong dinh mirc 1250A
*Mady cat 8DC11 duogc chon theo cac diéu kién sau :

Dién ap dinh mtrc : U gmmc 2U dm mang = 35kV

Dong dién dinh muc : I gumc =1250 > 1 jvmax = 2.1 tom = 213 A
Dong dién cat dinh mutc : I 4 4= 25kA>1y=1.63 kA

Dong dién 6 on dinh cho phép : 1 4 ¢=63 kA >1, =4.15 kA

*Thanh dan chon vuot cip nén khong can kiém tra 6n dinh dong .

Loai may cat | Cach dién Lim(A) | Ug(KV) | Tcans(KA) | Teg nmax(KA)

8DCl11 SF6 1250 |36 25 63

a2.Lwa chon va kiém tra BU :

May bién ap do luong con goi 1a may bién dién ap , ki hiéu 1a BU c¢6 chuc
nang bién d6i dién ap so cp bat ki xuéng 100V hodc 100/ V3 cap ngudn ap
cho cac mach do luong , diéu khién tin hiéu , bao vé .

Céac BU thuong d4u theo so d0 Y/Y , A/A Ngoai ra con c6 loai BU 3 pha
5 tru (d4u Yo/Yo , tam giac hé )ngoai chirc ning thong thuong cudn tam
giac hd c6 nhiém vy bido cham dat mot pha ,BU thuong dung cho mang
trung tinh cach dién (10kV , 35kV)

BU dugc chon theo diéu kién :

bi¢n ap dinh muc : Uy gy 2 Ugm = 35kV

Chon loai BU 3 pha 5 tru 4MS36 , kiéu tru do hang Siemensché tao :
Thong s6 ki thuat ctia BU loai 4MS36 .

Thong so ki thuat 4MS36
U chiu dung tan sb cong nghiép 1(kV) 70
U chiu dung xung 1.2/50pus (kV) 170
Uldm (kV) 35/ \/g
Uzam(kV) 100/+/3
Téi dinh mirc (VA) 400




a3.Lwa chon va kiém tra mdy bién dong dién BI :

May bién dong dién BI c6 chitc nang bién doi dong dién so cap co tri s6
bat ki xuéng 5A (Poi khi 1A va 10A) nhdm cap ngudn dong cho do luong ,
tu dong hoé va bao vé role .

BI duoc chon theo cac diéu kién sau :

bién ap dinh muc : U 4,51 2 Uy . m = 35kV

Dong dién so cip dinh mac : khi su ¢b may bién ap c6 thé qua tai
30% , BI chon theo dong cudng birc qua may bién 4p c6 cong suat 1on nhat
trong mang la 1800 kVA.
o Lo _ kq,bt.SdeA ~ 1.3*1800
1.2 124335 124335
Chon BI loai 4MS36 , kiéu hinh tru do hang Siemens ché tao .
*Thong s6 ki thuat ctia BI loai 4MS36

=32.17A

IdeI

Thong s6 ki thuat 4MS36
Uan(kV) 36
U chiu dung tan s6 cong nghiép 1(kV) 70
U chiu dung xung 1.2/50pus (kV) 170
Lam(kA) 5-1200
Lgm(A) 1 hoac5
L dinh nhiet 1s(kA) 80
Lén dinh dong (KA) 120

ad. Lwa chon chong sét van :

Chéng sét van 1a mot thiét bi c6 nhiém vu chdng sét danh tir duong day
trén khong vao tram bién ap va tram phan phéi . Chdng sét van dugc 1 bang
mot dién tré phi tuyén :

+Véi dién ap dinh muc cua ludi dién : dién tré chéng sét ¢ tri sO vo
cung , khong cho dong dién di qua .

+V6i dién ap sét : dién tré giam dén khong , chéng sét van thio dong
dién xubng dat.

Nguoi ta ché tao chdng sét van & moi cap dién ap.Chdng sét van duoc
chon theo cép dién ap U g = 35k V.

Chon loai chéng sét van do hang COOPER ché tao co U 4, = 36kV , loai
do ngang AZLP501B36.

b. Tram bién dp phin xwong :

Céc tram bién ap phén xudng déu dat 2 may bién ap do cong ty Thiét bi
dién Pong Anh san xuat tai Viét Nam theo don dit hang . Vi cac tram bién



ap phan xuong khong xa tram phan phdi trung tim nén phia cao ap chi can
dat cau dao va cau chi .

Dao cach li dung dé cach li  may bién 4p khi stra chira .

Cau chi dung dé bao vé ngan mach va qué tai cho may bién ap

Phia ha ap dat aptomat tong va cac aptomat nhanh .Thanh cai ‘'ha ap duoc
phan doan bang aptomat phan doan .Muc dich : giam dong ngin mach vé
phia ha ap tram va lam don gian viéc bao v¢ , ta Iva chon phuong thic cho 2
may bién ap 1am viéc doc 1ap (aptomat phén doan cta thanh cai ha ap ¢ trang
thai cat) . Chi khi 1 may bién ap bi su ¢6 moi sir dung aptomat phan doan dé
cap dién cho phuy tai ctia phan doan di voi may bién ap su ¢ .

bl.Lwa chon va kiém tra dao cdch li cao dp:

Cau dao hay con goi 14 dao 1i ¢6 nhiém vu chu yéu 14 cach li phin mang
dién va phan khéng mang dién , tao khoang cach an toan trong thay , phuc
vu cho cong tac stra chira , kiém tra , bao dudng ludi dién .Dao cach li cling
co thé dung cit dong khong tai cua may bién ap néu cong suit may khong
16n 1am . Cau dao dugc ché tao & moi cip dién 4 ap .

Ta s& dung chung mot loai dao cach li cho tit ca cic tram bién ap dé dé
dang cho viéc mua sam lép dat thay thé .Dao cach li dugc chon theo cac diéu
kién sau :

+Dién 4p dinh mtrc : U dyme = Ugnm= 35 kV
+Dong dién dinh muc : Ljnc 2 lymax = 2.Jgom = 213 A
+Dong di¢n on dinh cho phép : igmq > 1 = 4.15 kKA
Chon loai 3DC do hang siemens ché tao .
*Thong s6 ki thuat cta dao cach li 3DC :

Uin(kV) | Tam(A) | In(kA) | Inmax(kA)
36 630 35 50

b2.Lwa chon va kiém tra cdau chi cao dap:

Cau chi 1a thiét bi bao vé c6 nhiém vy cat dat mach dién khi c6 dong
dién 16n qua tri s6 cho phép di qua . Vi thé chirc ning cta cau tri 1a bao vé
qua tai va ngin mach .Trong ludi dién cao ap (>1000V) cau chi thuong dung
O cac vi tri sau:

+Bao vé may bién ap do ludng ¢ cac cap dién ap .

+Két hop voi cau dao phu tai thanh bd may cat phu tai dé bao vé céc
duong day trung ap.

+Pit phia cao ap cua cac tram bién ap phan phdi dé bao vé ngan mach
may bién ap .



Cau chi dugc ché tao nhiéu kiéu , 0 nhiéu cap dién ap khac nhau . O cap
dién &p trung va cao thuong dung loal cau chi 6ng .

*Ta sir dung chung mot loai cau chi cao ap cho cac tram bién ap co6 cong
sudt lén: Bl B2, B3 , B4.(Semsa = 1800 kVA , 1250kVA
1000kVA)

bién ap dinh muc : U dppec> U gum= 35kV

Dong dién dinh muc : Khi sy ¢6 mot may bién ap may con lai c6 thé qua
tai 30%

kS 1.3.1800
> — qtbt *~ dmBA —
I dm.CC < I Ivmax \/535 \/535
Dong dién cat dinh mtc : I 4ot = I3 = 1.63 KA
Chon loai cau chi dng cao ap do hang Siemens ché tao loai : 3GD1 606-5B

=38.6 A

Ugn(kV) Lim(A) I ¢4t N min (A) I an (KA)

36 32 230 31.5

*Ta str dung chung mot loai cu chi cao 4p cho cac tram bién ap c6 cong
suit nho: B5 , B6.(Sampa = 560 kVA , 750 kVA)
Dién ap dinh muc : U gpec> U gm= 35kV
Dong dién dinh muec : Khi sy cd mot may bién ap may con lai co thé qua
tai 30%
Ko Samsn _ 1.3%750

I m. 2 I vmax = -
amce =21 V335 335
Dong dién cat dmh muc : [ 4meic = Ing=2.8 kKA ,
Chon loai ciu chi 6 ong cao ap do hang Siemens ché tao loai : 3GD1 603-5B

=16 A

Udm(kV) Idm(A) I cit N min (A) I cit N (kA)

36 16 62 31.5

b3.Lwa chon va kiém tra aptomat:

Aptomat 13 thiét bi dong cat ha ap , co chirc nang bao v¢ qua tai va ngan
mach . Do c6 uu dlem hon han cau chi 1 kha nang lam viéc chac chan , tin
cdy an toan , dong cat ddng thoi 3 pha va kha niang ty dong hoa cao , nén
aptomat du dat tién van cang ngdy duoc st dung rong rai trong ludi dlen ha
ap trong cong nghi€p cing nhu ludi dién anh sang sinh hoat .

Aptomat tong , aptomat phén doan va aptomat nhanh déu chon dung
aptomat do hang Merlin Gerlin ché tao .

Aptomat dugc chon theo cac diéu kién sau :

*Poi voi aptomat tong va aptomat phan doan :
+Dién 4p dinh U gpa > U 4um=0.38 kV




K .S

+Dong dién dinh mic : 1gma > Tymax= —=——
g . . e 1 \/§.Udm.m
+Tram bién ap : B3:
S dmBA = 1250 kVA
k S s
I lvmaX: qtbt *~ dmBA — 13 1250 _ 246893 A
V3Uinm  3%038
+Tram bién &p : B2 :
S amBa = 1000 kKVA
k S *
Ilvmax: qtbt *~"dmBA — 13 1000 _ 197515 A
\/g.Udmim \/5 * 0.38
+Tram bién ap : B1:
S ampa = 1800 kVA
k. .S
_ RguiPamsa _ 1.3%1800 _ 355596 A

I —
fmax \/g.Udmim \/g * 0.38
Két qua chon aptomat tong :

Tén tram | Loai | S6 lugng | Udm(V) | Idm(A) | I cat N(kA) | S6 cuc
B1 M40 1 690 | 4000 75 3
B2,B3 M25 1 690 2500 55 3

*P6i voi aptomat nhanh :
+Dién 4p dinh mitc : U gya 22U gum= 0.38 kV
S

ttpx

n~/3.U

dm.m

+Dong dién dinh mtc : I 4ma 21 =

Trong do :
n : SO aptomat nhanh dua dién vé phan xudng .




Tinh theo cong thirc trén ta co két qua nhu sau

st  |PX | |1, ISL |Loai Iy |Ugm Iy

1 Phan xuong | 1343.72 1600 | 690 |40
két cAu kim 2 |Ml6
loai

2 Phan xudng | 1979.28 |2 M20 | 2000 | 690 |55
lap rap co
khi

3 Phan xuong | 2482.53 |2 M25 | 2500 |690 |55
duc

4 Phan xudéng | 970.25 |2 M10 | 1000 | 690 |40
nén khi

5 Phan xuéng | 2175.5 |2 M25 | 2500 [690 |55
ren

6 Trambom [383.54 |2 MO8 | 800 |690 |40

7 Phan xuéng | 227.37 |2 800 | 690 |40
gia cong gb MOS8

8 Ban quan ly |247.29 |2 MO8 | 800 [690 |40
nha may

b4.Lwa chon thanh gop :

Thanh gop 1a noi nhan dién ning tir ngudn cung cip dién va phan phdi
dién ning cho cac phu tai tiéu thy .Thanh gdp 1a phan tir co ban cua thiét bi
phan phdi . Thanh gép con duoc goi 1a thanh cai hay thanh dan .

Tuy theo dong phai tai ma thanh din co cdu tao khac nhau . Khi dong
nho thi dung thanh cting hinh chir nhat . Khi dong dién 16n thi dung thanh
dan ghép tir 2 hay 3 thanh dan chit nhat don trén mdi pha . Néu dong dién
qua lon thi dung thanh dan hinh mang dé giam hiéu (mg mat ngoai va hiéu
g gan , dong thoi tang kha niang lam mat cho chung .

Céc thanh dan dugc chon theo diéu kién phat nong cho phép .

Dong dién cudng buc tinh voi tram bién ap B6 ¢6 Sy =1311.4 kVA

kiko I 214 = 5, _BILT_ 1992.01 A

U, 0383

Trong do :
ki =1 v6i thanh gop dat dimg
k, =1 : hé s0 hi¢u chinh nhiét d¢ theo moi truong



b5.Kiém tra cdp chon :

Pé don gian thi ta chi can kiém tra voi tuyén cap c6 dong ngan mach 16n
nhat Iy;=2.8kA
Kiém tra tiét dién cap da chon theo diéu ki¢n 6n dinh nhiét :

F>alo.,t,

Trong do :

o : Hé s6 nhiét d6 cap 16i dong o = 6

Io : DOng dién ngan mach 6n dinh .

t 4a : Thot gian quy d6i duoc xac dinh nhu téng thoi gian tac dong cua bao
vé chinh dat tai may cat dién gén diém sy cd véi thoi gian tac dong toan
phan ctia mdy cat dién . t q =f(B",t)

t : Thoi gian ton tai ngan mach (thoi gian cat ngan mach) , lay t = 0.5s

e 1 ngan mach xa nguoén IN=1"=1Ic)nén B"=1

Tra do thi (trang 109, TL.IV) tim dugc t ¢ = 0.4
Tiét dién 6n dinh nhiét cua cap :

F> alow.t, =6*2.8%/0.4 =10.63 mm’.
Vay chon cap 50mm? 1a hop 1i.



CHUONG IV : THIET KE HE THONG CHIEU SANG
CHUNG CUA PHAN XUONG SUA CHUA CO KHI

I. Pit van dé :

Trong cac nha may xi nghiép cong nghiép , hé thong chiéu sang co vai trd
quan trong trong viéc dam bao ning suit lao dong , an toan trong san xuat va
stuc khoé nguoi lao dong . Bén canh hé théng chiéu sang tu nhién luén doi
hoi mot hé thong chiéu sang nhan tao . Trong cac hé théng chiéu sang nhan
tao thi hé théng chiéu sang s dung dién nang thuong thuin tién va hi¢u qua
hon ca .

Yéu cau khi thiét ké mot hé thdng chiéu sang 1a :

1. Khong bi loa mt .

2. Khong bi loa mét do phan xa .

3. Khong tao khoang t6i bai nhirng vat bi che khuat .

4. Tao do roi twong d6i dong déu trén toan bd mit chiéu sang .
5. Tao dugc anh sang cang gan 4nh sang ty nhién cang tét .

IL.Lwa chon s6 lwong va cong suét ciia hé thong dén chiéu sang chung :

Trong dd 4n nay , hé théng chiéu sang cta phan xuong stra chita co khi s&
dung bong dén soi d6t , san xuat tai Viét Nam .
Phén xudng sira chita co khi ¢6 : Chidudai: a=75m
Chiéurong : b=47m
Téng dién tich : 3516 mm’
Ngudn dién str dung : U = 220V lay tir ti chiéu sang cua tram bién ap
phan xudng B6 .
Do roi dén yéu cau : E =30 Ix
Hé s6 du trit : k= 1.3
Khoang cach tir dén dén mit cong tac :
H=h-h,—h;,=7-0.7-0.8 = 5.5m
Trong do :
h : Chiéu cao ctia phan xuéng (Tinh dén tran ctia phan xudng) h = 7m
h. : Khoang cach tir tran dén dén , h,=0.7 m
hy, : Chiéu cao tir nén phan xudéng dén mit cong tac , hy, = 0.8m
Heé sb phan xa cua tuong : P, =30%
Hé s6 phan xa clia tran : p_= 50%
So db tinh toan chiéu sang :
*Pé tinh toan chiéu sang cho phin xuodng sira chita co khi & day sé& ap
dung phuong phap hé sé str dung :
Cong thure toan :



ES.Zk
nk

F= lumen
sd
Trong do :
F : Quang thong cia mdi dén (lumen)
E : D6 roi yéu cau (lux)
S : Dién tich can chiéu sang (m?)
k : Heé sb du trir
n : SO béng dén co trong hé théng chiéu sang chung .
keq : Hé s str dung tra trong so tay ki thuat theo quan hé : ky = (@)
a.b

voi @ 1a hé s6 phong : @ Ha+b)
Z : Hé s6 phu thudc vao loai dén va ti sé L/H thuong lay Z=0.8-1.4
Tachon L/H=1.8 suyra:L=1.8H=1.8*%5.5=9.9 chon L=10m
coa=75m;b=47m
Ta bé tri : 7 ddy dén , mdi day 5 bong ,khoang cach cac dén 1a 10m
Khoang cach tir tuong phan xuong dén diy dén gan nhat theo chiéu dai
va chiéu rong phan xudng 1a 2.5m
Téng s bong can dung : n = 35 bong

Chi sb phong :

_ab  75%47

" H(a+b) 5.5(75+47)
tra bang ta c6 hé s sir dung kg = 0.48 , ldy k= 1.3,Z=1.2
Quang thong cua dén :

% * *
o B8k 30F3ST6%1.3711 oo 0 461

nk, 35%0.48

Cac hé so duoc tra tai cac bang :



